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1. Executive Summary
1.1. Recommendations

Based on the review of the drug-drug interaction studies included in this efficacy supplement, the
following are recommended to be incorporated in the approved label (Refer to draft label
attached).

Escitalpram

Coadministration of 10 mg daily oral doses of aripiprazole for 14 days to healthy subjects had no
effect on the steady-state pharmacokinetics of 10 mg once daily escitalopram, a substrate of
CYP2C19 and CYP3A4. No dosage adjustment of escitalopram is required when aripiprazole is
added to escitalopram.

Venlafaxine

Coadministration of 10 (b) (4) oral doses of aripiprazole for 14 days to healthy subjects
had no effect on the steady-state pharmacokinetics of venlafaxine and O-desmethylvenlafaxine
following 75 mg once daily venlafaxine XR, a CYP2D6 substrate. No dosage adjustment of
venlafaxine is required when aripiprazole is added to venlafaxine.

Fluoxetine, Paroxetine and Sertraline

(b) (4)

steady state plasma concentration of fluoxetine and norfluoxetine increased by about 18% and
36%, respectively and concentrations of paroxetine decreased by about 27%. The steady state
plasma concentrations of sertraline and desmethylsertraline were not substantially changed when
these ADTs were co-administered with aripiprazole. (b) (4)

1.2. Phase IV Commitments
There are no Phase 4 commitments from OCP
1.3. Comments to Medical Division

There is a suggestion that there is possible interaction when aripiprazole is co-administered with
fluoxetine and paroxetine as adjunctive therapy in MDD patients. The concentrations of
fluoxetine and norfluoxetine increased about 18% and 36%, respectively. Paroxetine
concentration decreased by 27%, respectively. These changes were significant based on our usual
criteria of 90% CI. These results were unexpected based on studies submitted in the original
application. It must be noted that similar changes in ADT concentrations were observed in
patients randomized to placebo treatment but the magnitude of change was smaller in magnitude
(No effect on fluoxetine, about 14% increase in norfluoxetine and 10% decrease in paroxetine.
These changes were not significant). Whether these changes in the plasma concentrations of these
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ADTs contributed significantly to the safety and efficacy of Aripiprazole when used in adjunctive
therapy was not clear from a pharmacokinetic perspective

OCP Labeling recommendations are incorporated into the proposed label in the Appendix.
1.4. Comments to Sponsor

It is recommended that the sponsor performs a traditional population pharmacokinetic analysis to
confirm the pharmacokinetic results. This is strongly recommended because even though the
statistical method used to compare the concentrations of ADT in Phases B and C seems
reasonable, it is selective and may not provide an accurate and true reflection of the changes in
plasma concentrations of the ADTs and their active metabolites.

The data collected is sufficient to perform the traditional population pharmacokinetic analysis.
The rationale you provided for not conducting the traditional population pharmacokinetic analysis
is not valid.

Please forward the above two comments in this section (1.4.) to the sponsor

1.5. Summary of Clinical Pharmacology Findings
1.5.1. Background

The clinical pharmacology program in support of the use of adjunctive aripiprazole in the
treatment of Major Depressive Disorder (MDD) focused on the assessments of potential
pharmacokinetic drug-drug interactions between aripiprazole and the Anti-Depressant Therapy
(ADTs) employed in the double-blind placebo controlled studies, namely escitalopram,
fluoxetine, paroxetine CR, sertraline, and venlafaxine XR. Two clinical pharmacology studies in
healthy subjects were conducted to assess for any effect of aripiprazole added to steady-state
venlafaxine XR (CN138462) and escitalopram (CN138463). In addition, sparse plasma samples
for the measurement of citalopram, fluoxetine, paroxetine, sertraline, and venlafaxine plasma
concentrations were collected in the Phase 3 efficacy studies (CN138139 and CN138163).

In the OCP review of the original application (Refer to OCP review of NDA 21-436) and in the
current approved label, it is stated that.

1) Aripiprazole is not a substrate of CYP1A1, CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C9,
CYP2C19, or CYP2E1 enzymes. Aripiprazole also does not undergo direct glucuronidation. This
suggests that an interaction of aripiprazole with inhibitors or inducers of these enzymes, or other
factors, like smoking, is unlikely.

Both CYP3A4 and CYP2D6 are responsible for aripiprazole metabolism. Agents that induce
CYP3A4 (e.g. carbamazepine) could cause an increase in aripiprazole clearance and lower blood
levels. Inhibitors of CYP3A4 (e.g. ketoconazole) or CYP2D6 (e.g. quinidine, fluoxetine, or
paroxetine) can inhibit aripiprazole elimination and cause increased blood levels.

2) Aripiprazole is unlikely to cause clinically important pharmacokinetic interactions with drugs
metabolized by cytochrome P450 enzymes. In in vivo studies, 10- to 30-mg/day doses of
aripiprazole had no significant effect on metabolism by CYP2D6 (dextromethorphan), CYP2C9
(warfarin), CYP2C19 (omeprazole, warfarin), and CYP3A4 (dextromethorphan) substrates.
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Additionally, aripiprazole and dehydro-aripiprazole did not show potential for altering CYP1A2-
mediated metabolism in vitro.

1.5.2. Drug interaction studies summary
1.5.2.1. Co-administration of Venlafaxine with Aripiprazole (Study CN138462)

The primary objective of the study was to assess the effects of daily 10 to 20 mg oral
doses of aripiprazole on the steady-state pharmacokinetics of venlafaxine in healthy
subjects.

Aripiprazole co-administered with venlafaxine did not significantly affect the overall systemic
exposure to venlafaxine or O-desmethylvenlafaxine. There was about 15% increase in Cmax and
18% in AUCr of venlafaxine in the presence of aripiprazole. The median Tmax for venlafaxine
and O-desmethylvenlafaxine were similar with or without aripiprazole co-administration. There
were no significant increases in the active metabolite, O-desmethylvenlafaxine, Cmax and AUCt
when aripiprazole were co-administered with venlafaxine.

A pharmacokinetic drug-drug interaction is not expected to occur for venlafaxine and O-
desmethylvenlafaxine when aripiprazole is co-administered with venlafaxine.
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Results of Statistical Analyses for Venlafaxine Pharmacokinetic Parameters

Geometric Means

Ratio of Geometric Means

Pharmacokinetic
Parameter r Geometric Point 90% Confidence

reatment . . .

Mean Estimate Limits

Cmax venlafaxine 4382
(ng/mL) venlafaxine + aripiprazole 56,06 1148 (1,083, 1217)
AUC(TAU) venlafaxine 637.05
(ng*h/ml) venlafaxine + aripiprazole M2 1183 (L130, 1238)

Results of Statistical Analyses for O-desmethylvenlafaxine Pharmacokinetic Parameters

Geometric Means

Ratio of Geometric Means

Pharmacokinetic
Parameter T Geometric Point 90% Confidence

reatment . .

Mean Estimate Limits

Cmax venlafaxine 135.90
(ng/mL) venlafaxine + aripiprazole 13820 1017 (0.964, 1.073)
AUC(TAD) venlafaxine 252011
(ng*h/mL) venlafaxine + aripiprazole 258018 1024 (0.973, 1.077)

1.5.2.2. Co-administration of Escitalopram with Aripiprazole (Study 138463)

The primary objective of this study was to assess the effects of daily 10 mg oral doses of
aripiprazole on the steady-state pharmacokinetics of escitalopram in healthy subjects.

There was a 4% increase in escitalopram Cmax and 7% in AUC(t) in the presence of
aripiprazole. These increases were not significant. A pharmacokinetic drug-drug interaction
between escitalopram and aripiprazole is unlikely.
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Results of Statistical Analyses for Escitalopram Pharmacokinetic Parameters

Geometric Means Ratio of Geometric Means
Pharmacokinetic Geometric Point 90% Confidence
Parameter Treatment Mean Estimate Limits
Cmax escitalopram 192
(ng/mL) escitalopram + aripiprazole 20.0 1.04 (0.99.1.09)
AUC(TAD) escitalopram 308
(ng+h/mL) escitalopram + aripiprazole 331 1.07 (LO4.111)

1.5.2.3. Co-administration of Aripiprazole and Anti-Depressive Therapy (ADT)

In the Phase 3 efficacy studies (CN138139 and CN138163), plasma concentration data from
population pharmacokinetic samples from patients who had an incomplete/partial response at the
end of 8 weeks of ADT alone (Phase B) who were randomized to receive either aripiprazole or
placebo for 6 weeks (Phase C) were analyzed to examine the effect of adding aripiprazole to the
ADT on the concentrations of ADT the patient were stabilized on.

The plasma concentrations in Phase C compared to Phase B were about 18% and 36% higher,
respectively, for fluoxetine and norfluoxetine when aripiprazole is added to the ADT. The plasma
concentrations of paroxetine were 27% lower when aripiprazole is added to the ADT. These
differences were significant.

The results of analyses on pooled antidepressant plasma concentrations in Phase C Compared to
Phase B for the two studies are provided in the following table.
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Results of Analyses on Pooled Antidepressant Plasma Concentrations in Phase C Compared to
Phase B (CN138139, CN138163)

Phasze C to Phase B Geometric Mean
Plasma Concentration Eatio

Number of
Antidepressant Therapy Treatment  Subjects with 000 Confidence
Analyte in Phase C  Evaluable Data Point Estimate Interval

Citalopram Aripiprazole 86 0.970 (0.911, 1.033)
Placebo 77 0.917 (0.863, 0.975)
Fluoxetine Aripiprazole 28 1.177 (1.049, 1.321)
Placebo 27 1.008 (0.895, 1.136)
Norfluoxetine Aripiprazole 28 1361 (1.205, 1.538)
Placebo 27 1.136 (1.060, 1.217)
Paroxetine Aripiprazole 20 0.730 (0.508, 0.892)
Placebo 18 0.900 (0.838, 0.087)
Sertraline Artpiprazole 45 0.958 (0.887, 1.035)
Placebo 45 0.987 (0.890, 1.095)
Desmethylsertraline Aripiprazole 45 1.012 (0.951, 1.076)
Placebo 45 1.023 (0.966, 1.088)
Venlafaxine Aripiprazole 72 0.966 (0.887, 1.031)
Placebo 80 0.884 (0.805, 0.972)
O-Desmethylvenlafaxine  Aripiprazole 12 0.963 (0.909, 1.021)
Placebo 80 0.997 (0.938, 1.039)

2. Detailed Labeling Recommendations

Detailed OCP Labeling Recommendations are included in the proposed label attached under
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3.2. Individual Study Reports

3.2.1. Title (Study CN138139): Assessment of the potential for drug-drug interactions between
aripiprazole and five antidepressants in a multicenter, randomized, double-blind, placebo-
controlled study of the safety and efficacy of aripiprazole as adjunctive therapy in the treatment
of patients with major depressive disorder

Obijectives: To assess the potential for drug-drug interactions between the antidepressant
therapies (ADTs) and aripiprazole by comparing plasma concentrations of the ADTs
administered alone (Phase B) with plasma concentrations of the ADTs co-administered with
aripiprazole (Phase C) in Study CN138139.

Study Design: This was a multicenter, randomized, double-blind, placebo-controlled study of
efficacy and safety in patients with major depressive disorder. The study was divided into 3 main
phases: Screening Phase (Phase A); Prospective Treatment Phase (Phase B); a Randomization
Phase (Phase C), for patients who had an incomplete/partial response at the end of Week 8; and
Phase B+, for patients who had a response at the end of Week 8 and were therefore not
randomized. A total of 1044 patients were enrolled into Phase A; 781 entered Phase B,

362 were randomized to Phase C (178 to placebo and 184 to aripiprazole). 257 patients continued
in Phase B+ (non randomized).

Patients who met entrance criteria at the end of screening (Phase A) were enrolled into the 8-
week Prospective Treatment Phase (Phase B) and were dispensed single-blind placebo plus an
assigned open label marketed ADT (placebo-plus-ADT). The specific ADT (escitalopram,
fluoxetine, paroxetine, sertraline, venlafaxine) for each patient was chosen by the Investigator by
considering each patient’s antidepressant treatment history. Patients who met criteria for an
incomplete response at the end Phase B (Week 8 visit) were randomized into the 6 week double-
blind Randomization Phase (Phase C) in a 1:1 ratio to receive either placebo-plus-ADT (e,
double-blind placebo plus the same open-label ADT taken during Phase B) or aripiprazole-plus-
ADT (ie, double blind aripiprazole plus the same open-label ADT taken during Phase B). Patients
who met criteria for a response at the end of Phase B (Week 8 visit) continued treatment with
single-blind placebo-plus-ADT for 6 additional weeks (defined as Phase B+). The test product,
dose and mode of administration, duration of treatment, batch numbers are: Aripiprazole, 2 mg
and 5 mg tablets, flexibly dosed (2 mg, 5 mg, 10 mg, 15 mg, and 20 mg once daily) for 6 weeks
in Phase C, administered orally; batch numbers: 2 mg tablets: 4C86465, 4C83826; 5 mg tablets:
4C90548, 4C83828, 5A03459, 5A09327. The reference therapy, dose and mode of
administration, duration of treatment, batch numbers: Placebo, matching tablets administered
orally (between 1-4 tablets once daily) for 8 weeks in Phase B, 6 weeks in Phase C and 6 weeks
in Phase B+, administered orally; batch numbers: 4C86466, 4C83829, 4C83830, 4G83537,
4M63881. During Phase B, single-blind placebo-plus-ADT was taken orally once daily at
approximately the same time each day without regard to meals except for venlafaxine

XR, which was to be taken with food. During Phase C, double-blind placebo- or aripiprazole-
plus-ADT was taken orally, once daily, at approximately the same time each day without regard
to meals except for venlafaxine XR, which was taken with food. No dose increases in ADT are
allowed after week 3 visit and no dose decreases are allowed after week 4 visit in Phase B. The
patients remained on the same dose of ADT in Phase C. Pharmacokinetic samples were obtained
at office visits at study Weeks 4, 6, and 8 (during Phase B) for all patients and study Weeks 12,
13 and 14 (during Phase C) for randomized patients only. The following is a flow chart of the
study
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Schematic for Study CN138139
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Analytical Method: Plasma samples were analyzed by validated liquid chromatography-tandem
mass spectroscopy (LC-MS/MS) or high performance liquid chromatography (HPLC) with
fluorescence detection methods for concentrations of venlafaxine and O-desmethylvenlafaxine or
as appropriate for the ADT. The assay for citalopram was not enantiospecific and concentrations
of escitalopram were not directly measured. However, escitalopram does not convert to its
antipode (R-citalopram) in humans and the nonenantiospecific method was considered
appropriate to examine for changes in escitalopram pharmacokinetics in this study.

The between-run variability and within-run variability for the analytical QCs of citalopram were
<6.02% CV and 10.01% CV, respectively. The deviations of the mean observed concentrations
from the nominal concentrations were within + 4.25%. The between-run variability and within-
run variability for the analytical QCs of fluoxetine were < 7.75% CV and 16.30% CV,
respectively. The deviations of the mean observed concentrations from the nominal
concentrations were within +3.28%. The between-run variability and within-run variability for
the analytical QCs of norfluoxetine were < 8.65% CV and 16.58% CV, respectively. The
deviations of the mean observed concentrations from the nominal concentrations were within
+4.18%. The between-run variability and within-run variability for the analytical QCs of
paroxetine were < 14.39% CV and 30.22% CV, respectively. The deviations of the mean
observed concentrations from the nominal concentrations were no more than + 6.08% The
between-run variability and within-run variability for the analytical QCs of sertraline were <
10.2% CV and 20.1% CV, respectively. The deviations of the mean observed concentrations from
the nominal concentrations were within +3.78%. The between-run variability and within-run
variability for the analytical QCs of desmethylsertraline were < 16.5% CV and 36.1% CV,
respectively. The deviations of the mean observed concentrations from the nominal
concentrations were within £+ 4.89%. The linear concentration range was 0.100 to 50.0 ng/mL.
The between-run variability and within-run variability for the analytical QCs of venlafaxine were
<6.38% CV and 12.4% CV, respectively. The deviations of the mean observed concentrations
from the nominal concentrations were within +3.31%. The between-run variability and within-run
variability for the analytical QCs of O-desmethylvenlafaxine were < 6.19% CV and 15.66% CV,
respectively. The deviations of the mean observed concentrations from the nominal
concentrations within + 4.07%. The linear concentration range for venlafaxine and its metabolite
was 2.00 to 200 ng/mL.

Data Analysis: Citalopram, fluoxetine and norfluoxetine, paroxetine, sertraline and
desmethylsertraline and venlafaxine and O-desmethylvenlafaxine plasma concentration-time data
from plasma samples collected in Phases B and C. In the study, the timing of the collection of the
single blood sample for the pharmacokinetics assessment at each visit was not controlled with
respect to the time of dosing of the ADT. Thus, it was possible that blood samples were collected
at different times post-dose at each visit. In the study report, it is stated that since plasma
concentrations of the ADT (and metabolites) will vary with time post-dose, a direct comparison
of all concentrations from each visit would not be a valid comparison in many cases due to the
variation in post-dose collection times at each visit. According to the sponsor, a traditional
population pharmacokinetic modeling approach to assess for the potential for a drug-drug
interaction between aripiprazole and the ADTs was not possible, since only a single sample was
collected at each visit.
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Accordingly, a pre-specified selection algorithm was employed to compare ADT concentrations
from samples collected from randomized subjects (non-responders) at similar times in Phases B
and C. Because, the steady-state apparent half-lives of the ADTs and their active metabolites
range from 5 h (venlafaxine) to 16 days (norfluoxetine), thus the intra-day steady-state peak-to-
trough ratios will vary substantially between the ADTs employed. In addition, since the timing of
the blood sample for pharmacokinetics assessment was not collected at a specific nominal time in
this study the sample may have been collected in the absorptive phase or the elimination phase.
Therefore, intervals were evaluated in the 0-24 hour post-dose period from Phase B and C for
compatibility of sampling times. A time window was algorithmically chosen for each individual
subject to maximize the number of samples collected within a 4 h (£2 hr) time period with at least
one sample in Phases B and C. A 4 h (£2 hr) interval was chosen a priori as the most pragmatic
compromise between the known changing plasma concentrations of all 5 ADTs and their active
metabolites and maximizing the number of samples included in the analysis. The optimal
window for each patient was selected by choosing a time for which the number of time

points for Phase B and for Phase C were maximized; i.e., the algorithm (attached) was

used to score a particular 4-hour time interval, ti.

Point estimates and 90 % confidence intervals were calculated to assess the effect of
aripiprazole exposure on the average concentration (Cp) of each ADT or its metabolite in
Phase C compared to Phase B. A priori, the point estimates for the Phase C to Phase B
geometric mean plasma concentration ratio was to be summarized with a 95% CI.

However, a 90% Cl is traditionally used to describe the variability in point estimates for
pharmacokinetic data and the 90% CI was used to describe the current dataset. For each patient,
Cp was defined as the within-subject geometric mean concentration for a selected common
optimal window (across Phase B and Phase C) for that subject. Since the comparison window
times were only comparable within subject, within-subject mean ratios were estimated for this
optimum window. That is, for each subject log-concentrations were calculated. The selected
concentrations were then analyzed using a linear mixed effects model with a random subject
effect and a fixed phase effect. Point estimates and confidence intervals based on this analysis
were calculated. The results were then summarized by treatment and the point estimates and
confidence intervals were back transformed. The resulting estimated relative concentration ratios
were summarized by treatment and aripiprazole status (placebo or aripiprazole).

Results: The results of the statistical analysis on andidepressant plasma concentrations in Phase
C (Aripiprazole or Placebo) compared to Phase B are provided in the following table.
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Results of Statistical Analyses on Andidepressant Plasma Concentrations in Phase C Compared to

Phase B
Antidepressant Therapy | Treatment Number of Phase C to Phase B Geometric Mean
Analyte in Phase C | Patients with Plasma Concentration Ratio
Evaluable Data
Point Estimate 90% Confidence
Interval
Citalopram Aripiprazale 44 1.009 (0.942, 1.081)
Placebo 45 0.926 (0.833, 1.006)
Fluoxetine Aripiprazole 24 1.171 (1.045,1.312)
Placebo 22 1.047 (0.912, 1.202)
Norfluoxetine Aripiprazole 24 1.390 (1.215,1.590)
Placebo 22 1148 (1.062,1.240)
Paroxetine Aripiprazale 13 0.899 (0,790, 1.023)
Placebo 11 0.911 (0.812, 1.021)
Sertraline _-5,]1Pjp:'az{;.]_e 30 0.940 (0366 1.0 19]
Placebo 28 0.966 (0.883, 1.0537)
Desmethylsertraline Asipiprazole 30 0.983 (0.915, 1.062)
Placebo 29 1.034 (0,992, 1.119)
Venlafaxine Aﬂpip:'az{)]e 37 0.963 (0364 1.078)
Placebo 47 0.863 (0.767, 0.976)
O-Desmethylvenlafaxine Aripiprazole 37 0.940 0.868, 1.019)
Placebo 47 1.007 (0.942, 1.076)

There was no evidence of a significant drug-drug interaction between aripiprazole and
any of the ADTs studied. Except for norfluoxetine, fluoxetine and paroxetine; the 90% CI was
outside the 80 to 125% limit. No significant effect was seen on placebo treated patients.

Summary of Pharmacokinetics: According to the sponsor, although the study was not designed
or powered a priori to statistically test for pharmacokinetic differences in ADT concentrations
between Phase C and Phase B, the 90% confidence intervals for the parent ADT ratios for
citalopram, sertraline and venlafaxine in the aripiprazole-treated patients met the usual criteria to
conclude equivalence (contained within the interval of 80% to 125%). Although the 90%
confidence intervals for the paroxetine and fluoxetine and norfluoxetine ratios for the aripiprazole
treatment groups extended outside of these bounds, the number of patients in the paroxetine CR
ADT group was the smallest (tending to decrease the precision); and the point estimates and 90%
confidence intervals were very similar to those of the placebo-treated group. For fluoxetine, the
geometric mean plasma concentrations were approximately 17% higher in Phase C compared to
Phase B and the corresponding norfluoxetine concentrations were approximately 39% higher.
The Phase C to Phase B geometric mean ratios and their 90% confidence intervals for the plasma
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concentrations of the active metabolites desmethylsertraline and O-desmethylvenlafaxine were
generally similar between aripiprazole and the placebo treated patients.

Reviewer comment: There is a suggestion based on average concentrations (not AUC) evaluated
within the sampling window that there are no significant changes in the anti-depressant therapy
(ADT) concentration studied when aripiprazole is added to them. Except for the concentrations of
paroxetine, fluoxetine and norfluoxetine. The 90% confidence intervals around the ratio of the
means for paroxetine, fluoxetine and norfluoxetine were outside the limit of 80 to 125%. It must
be noted that similar changes in ADT concentrations were observed for patients administered
placebo and ADT, but the changes were of smaller magnitude. The study did not evaluate the
effect of the anti-depressant drugs on aripiprazole.

The statistical method used by the sponsor to compare concentrations is reasonable and
acceptable. However, it is recommended the sponsor performs a traditional population
pharmacokinetic analysis to confirm the computed results. The data collected should be sufficient
to perform the traditional population pharmacokinetic analysis.

The sponsor stated that traditional population pharmacokinetic analysis was not performed
because only one sample per patient per visit was collected, and the timing of the collection of the
single blood sample for the pharmacokinetic assessment at each visit was not controlled with
respect to the time of dosing of the ADT. After consultation with the pharmacometrics it is
believed that the sponsor’s rationale is invalid. Therefore, it is recommended the sponsor conduct
a traditional pharmacokinetic analysis
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Attachments

Tahle 4.14A: Daily Dosing Schedule for ADTs and Placebo in Phiase B

1 n
Study Weel: 1 1 1 i 8 fi 7 ]
o ) . -
Escitalopram {mug) 10 10or 20 10or2l 10020 10020 100r 20 10or 20 1Waor20
Fluonetine (mg) pl] n ardd Wardl Wordd o4l Wordd a4l
Paronetine CR (1ng) 25 Bord7s 25 35erdd 3TSer 0 3Sord a0 T5ar30 3TAordl
Sermaling (me) 50 50or 100 100 or 130 W0orl30  100orl50  1000r 130 1000r 150 100 or 130

VenlafwineXR (mg)  373-7% Torls 10or2S 1002 100025 150er2 100l 130or2
Placebo (tablets) 1 1 1 1 1 1 1 1

e prescribed dose for 2 study week was made at the previous Smdy Visit (ie. the prescribed dose for Week 1 i3 made ar the Baselive Visir, the
prescribed dose for Week 2 s made at the Week 1 Visit, eic)

! Furthe frs weak, patients ware prescrived 37.5 mg of venlaforne KR for 3 days followed by 75 ma/day.

Table 4.1.4B: Dosing Schedule for Aripiprazole and Placebo in Phase C

D
Study Week " 9 10 11 12 13 14
Asipiprazole Dose (mg/day) 5 2550010 23100, 51015 2.5.10 2.5,
' or 15 o d o q 10,135
or 20 15 ar 20 !
or 20
Placebo (tablets / day) 1 1.2 1-3 1.4° 1-4° 1-4°

I
Source: Table 3.4 4B of the CN138139 Clinical Study Report

? The prescribed dose for a study week 15 made at the previous Study Visit (1e, the prescribed dose for

study week 9 13 made at the Week § Visit, the prescribed dose for study week 10 is made at the Week 9
Visit, ete.).

ADT doses remained unchanged in Phase C from Phase B (ie, patients remained on the same dose as at
the end of Phase B).

Dose decreases from 5 mg/day to 2 mg/day entailed continued dosing with cne tablet per day; however,
the tablet strength was decreased (ie, 2 mg instead of 5 mg of anpiprazole).

This dose was not an option for patients taking paroxetine CR and fluoxetine,

For patients taking paroxetine CR or flucxetine, the maximum number of placebo tablets was 3
(cotresponding to the decreased range of allowable atipiprazele doses).
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Iable=5.LL:
Bnalysis of Cp = Byerage ADT Concentration

Ratio Ratio mumber of degrees of
[ Lower Bourd Upper Bound  supjects freedm
a0 CI e R with ratice for conf.interval (FIR)

i
[
"
g
W
)
g
[

r

Inalyse Treawmens  Ratio Op

1 Citalopzam Ari 1.00% 0.041 0.042 1.081 44 15
2 Citalopram Flacsbo 0.52€ 0.080 0.682 1.00¢ 45 167
2 [esmathylesrtraline  Ari 0.585 0.045 0.015 1.0&2 a0 17
& Dmsmathy] wartraline Flacsbo 1.05 0.038 0.682 1.119 2 108
5 Floowatins Bri L1711 0.084 1.045 1.312 24 8.2
f Floomatine Flacsbo 1.047 0.083 0.412 1.202 2 8.2
7 Horfluometine Ari 1.350 0.08L 1.215 1.530 24 g8.2
§ Horfluometine Flac=mo 1.143 0.047 1.062 L.24) iz g8.1
9 (Tesmmethylvenlafges  Ari 0.540 0.048 0.868 1014 37 133
10 O-Damathylvenlafze  Elazeno 1.007 0.040 0.o42 1.07¢ 47 17
11 FParonstine Ari 0.85% 0.07m 0.750 1.022 12 4.2
Paromatine Flacsbo 0.811 0.0g8 0.812 L.021 11 4.2
Jartraline Ari 0.540 0.044 0.866 1.014 a0 108
14 Sartraline Flacsbo 0.56€ 0.054 0.682 1.087 ] 1
Venlafarine Ari 0.563 0.087 0.564 1078 a7 18
f Venlafawine Flac=no 0.8€3 0.073 0.767 0.57¢ 47 1
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Algorithm For Scoring 4-hour Interval Centered at Time ti

Number of Points from Number of Points from Interval Score (choose ti
Phase B within 2 hours of | Phase C within £2 hours | which has maximal score)
timepoint ti of timepoint ti
| |
| 2 2
2 | 2
| 3 3
3 1 3

]
-

=]
()
-

=]

Note that no interval could be chosen that did not have at least one time point from both
Phase B and Phase C.
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Table 8.1 Number of Patients and Concentration-Time Point: for Patients Randomized to Phase C
Available for Statistieal Analysis in Study CN138139

Number of Concentration-Time Points by Stady Week  Total Number

Treatment Number of
Randemized to in of  Week Week Week Week Week  Weekldor  Concentrafion-

Phase Analyte Patients 4 § I 13 Discharge  Time Points

Arpiprazole  Cifalopram 4 #o0Wn 4 45 i 260

Fluoetne Norfluoxating 2 M2 1 pi] 1 i 143

Daroueiine 18 15 18 IE I b 15 It 0

Sertralme Desmetiylsermlms if B oM OB 1 n 1 191

Venlafrwing/ 0D smethylvenlafavine 4 a4 & 3§ 41 40

Total 181 175 17 1% L L6 170 [

Blacebo Citalopram 50 o8 w8 4 4 e

Fluoetne Norfluoxating i M I 4 1 i i 131

Daroueiine 14 4 N 4 1 12 1 g

Sertralme Desmetiylsermlms 3 T ) R T n 1 191

Venlafasine 0-Desmethylvenlafanine il 4 50 i 4 b 288

Tutal 11 17 160 17 181 16 162 67

3.2.2. Title (CN138163): Assessment of the potential for drug-drug interactions between
aripiprazole and five antidepressants in a multicenter, randomized, double-blind, placebo-
controlled study of the safety and efficacy of aripiprazole as adjunctive therapy in the treatment
of patients with major depressive disorder

Obijectives: To assess the potential for drug-drug interactions between the ADTs and aripiprazole
by comparing plasma concentrations of the ADTs administered alone (Phase B) with plasma
concentrations of the ADTs co-administered with aripiprazole (Phase C) in Study CN138163.

Study Design: This was a multicenter, randomized, double-blind, placebo-controlled study of
efficacy and safety in patients with major depressive disorder. Male and female outpatients, 18 -
65 years of age, with a diagnosis of major depressive disorder (MDD). Patients who met entrance
criteria at the end of screening (Phase A) were enrolled into the 8-week Prospective Treatment
Phase (Phase B) and were dispensed single-blind placebo plus an assigned open label marketed
ADT (placebo-plus-ADT). The specific ADT (escitalopram, fluoxetine, paroxetine, sertraline and
venlafaxine) each patient was chosen by the Investigator by considering each patient’s
antidepressant treatment history. Patients who met criteria for an incomplete response at the end
Phase B (Week 8 visit) were randomized into the 6 week double-blind Randomization Phase
(Phase C) in a 1:1 ratio to receive either placebo-plus-ADT (ie, double-blind placebo plus the
same open-label ADT taken during Phase B) or aripiprazole-plus-ADT (ie, double blind
aripiprazole plus the same open-label ADT taken during Phase B). Patients who met criteria for a
response at the end of Phase B (Week 8 visit) continued treatment with single-blind placebo-plus-
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ADT for 6 additional weeks (defined as Phase B+). Blood samples were obtained for
pharmacokinetics from all patients. Samples were obtained at study Weeks 4, 6, and 8 where the
ADT was being administered alone (Phase B) and from patients randomized to aripiprazole or
placebo at study Weeks 12, 13 and 14 (Phase C). The following information was recorded at each
visit: date and time of sample collection, date and time of the patient’s most recent ADT dose,
strength of ADT dose in mg, and the time of the meal closest to that dose. In the Prospective
Phase (Phase B), patients were assigned placebo plus an open-label marketed ADT that included
either escitalopram, fluoxetine, paroxetine CR, sertraline or venlafaxine XR. In the
Randomization Phase (Phase C), patients were randomized to receive 6 weeks of either (1)
continued placebo-plus-ADT (double-blind adjunctive placebo plus the final dosage of the
assigned open-label marketed ADT reached during Phase B) or, (2) aripiprazole-plus-ADT
(double-blind adjunctive aripiprazole plus the final dosage of the assigned open-label marketed
ADT reached during Phase B) according to a computer generated randomization schedule
prepared by BMS.

Test product, dose and mode of administration, duration of treatment, batch numbers:
Aripiprazole, 2 mg and 5 mg tablets, flexibly dosed (2 mg, 5 mg, 10 mg, 15 mg, and 20 mg once
daily) for 6 weeks in Phase C, administered orally; batch numbers: 2 mg tablets: 4C83826; 5 mg
tablets: 4C83828, 5SA03459, SA09327. Reference therapy, dose and mode of administration,
duration of treatment, batch numbers: Placebo, matching tablets administered orally (between 1-4
tablets once daily) for 8 weeks in Phase B, 6 weeks in Phase C and 6 weeks in Phase B+,
administered orally; batch numbers: 4C83829, 4G83537, 4M63881.

Analytical method: Plasma samples were analyzed by validated liquid chromatography-tandem
mass spectroscopy (LC-MS/MS) or high performance liquid chromatography (HPLC) with
fluorescence detection methods for concentrations of citalopram, fluoxetine and norfluoxetine,
paroxetine, sertraline and desmethylsertraline or venlafaxine and O-desmethylvenlafaxine as
appropriate for the ADT the individual was administered. The linear concentration

range for citalopram was 1.00 to 500 ng/mL. Values for the between-run and within-run precision
for analytical quality control samples were < 6.25% and 8.14% coefficient of variation (CV),
respectively, with deviations from the nominal concentrations within +1.38%. The between-run
variability and within-run variability for the analytical QCs of fluoxetine were < 6.33% CV and
12.12% CV, respectively. The deviations of the mean observed concentrations from the nominal
concentrations were within +3.31%. The between-run variability and within-run variability for
the analytical QCs of norfluoxetine were < 7.29% CV and 16.90% CV, respectively. The
deviations of the mean observed concentrations from the nominal concentrations were within
+3.14%. The linear equation concentration range for norfluoxetine was 0.250 to 100 ng/mL.

The between-run variability and within-run variability for the analytical QCs of paroxetine were
<12.33% CV and 23.86% CV, respectively. The deviations of the mean observed concentrations
from the nominal concentrations were no more than +3.69%. The linear concentration range for
venlafaxine was 2.00 to 200 ng/mL. Values for the between-run and within-run precision for
analytical quality control samples were < 5.41% and 12.39% coefficient of variation (CV),
respectively, with deviations from the nominal concentrations within £2.13%. Values for the
between-run and within-run precision for analytical quality control samples of O-
desmethylvenlafaxine were < 7.15% and 12.36% coefficient of variation (CV), respectively, with
deviations from the nominal concentrations within £2.40%. The between-run variability and
within-run variability for the analytical QCs of sertraline were < 10.69% CV and 20.08% CV,
respectively. The deviations of the mean observed concentrations from the nominal
concentrations were within +5.83%. The between-run variability and within-run variability for
the analytical QCs of desmethylsertraline were < 20.35% CV and 36.10% CV, respectively. The
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deviations of the mean observed concentrations from the nominal concentrations were within
+5.33%.

Data Analysis: In the study, the timing of the collection of the single blood sample for the
pharmacokinetics assessment at each visit was not controlled with respect to the time of

dosing of the ADT. Thus, it was possible that blood samples were collected at different

times post-dose at each visit. Since plasma concentrations of the ADT (and metabolites) will vary
with time post-dose, a direct comparison of all concentrations from each visit would not be a
valid comparison in many cases due to the variation in post-dose collection times at each visit.
The sponsor stated that a traditional population pharmacokinetic modeling approach to assess for
the potential for a drug-drug interaction between aripiprazole and the ADTs was not possible,
since only a single sample was collected at each visit. Accordingly, a pre-specified selection
algorithm was employed to compare ADT concentrations from samples collected from
randomized subjects (non-responders) at similar times in Phases B and C. A time window was
algorithmically chosen for each individual subject to maximize the number of samples collected
within a 4 h (+2 hr) time period with at least one sample in Phases B and C. A 4 hour (2 hr)
interval was chosen a priori as the most pragmatic compromise between the known changing
plasma concentrations of all 5 ADTs and their active metabolites and maximizing the number of
samples included in the analysis. The optimal window for each patient was selected by choosing a
time for which the number of time points for Phase B and for Phase C was maximized; i.e., the
algorithm (attached) was used to score a particular 4-hour time interval, ti.

Point estimates and 90 % confidence intervals were calculated to assess the effect of
aripiprazole exposure on the average concentration (Cp) of each ADT or its metabolite in
Phase C compared to Phase B. A priori, the point estimates for the Phase C to Phase B
geometric mean plasma concentration ratio was to be summarized with a 95% CI.
However, a 90% CI is more traditionally used to describe the variability in point
estimates for pharmacokinetic data and the 90% CI was used to describe the current
dataset. This change in the CI did not affect the statistical analysis to obtain the point
estimates .For each patient, Cp was defined as the within-subject geometric mean
concentration for a selected common optimal window (across Phase B and Phase C) for
that subject. Since the comparison window times were only comparable within subject,
within-subject mean ratios were estimated for this optimum window. That is, for each
subject log-concentrations were calculated. The selected concentrations were then
analyze using a linear mixed effects model with a random subject effect and a fixed
phase effect. Point estimates and confidence intervals based on this analysis were
calculated. The results were then summarized by treatment and the point estimates and
confidence intervals were back transformed. The resulting estimated relative
concentration ratios were summarized by treatment and aripiprazole status (placebo or
aripiprazole).

Results: The results of the statistical analyses on antidepressant plasma concentrations in Phase C
compared to Phase B are summarized in the following table.
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Results of Statistical Analyses on Antidepressant Plasma Concentrations in Phase C Compared to

Phase B
Antidepressant Therapy | Treatment Number of Phase C to Phase B Geometric Mean
Analyte in Phase C | Subjects with Plasma Concentration Ratio
Evaluable Data
Point Estimate 90% Confidence
Interval
Citalopram Anpiprazole 42 0.931 (0.836, 1.037)
Placebo 32 0.904 (0.826, 0.991)
Fluoxetine Aripiprazole 4 1.301 (0.747, 2.266)
Placebo 3 0.839 (0.683, 1.028)
Nerfluoxetine Arpiprazole 4 1.158 (0.906, 1.480)
Placebo 3 1.080 (0.921, 1.266)
Paroxetine Aripiprazole 6 0.693 (0.478, 1.005)
Placebo 1 0.909 (0.822, 1.005)
Sertraline Anpiprazole 15 0.994 (0.834, 1.185)
Placebo 16 1.026 (0.800, 1.316)
Desmethylsertraline Anpiprazole 15 1.071 (0.935, 1.202)
Placebo 16 0.974 (0.853, 1.110)
Venlafaxine Anpiprazole i5 0.965 (0.8486, 1.101)
Placebo 33 0917 (0.786, 1.069)
O-Desmethylvenlafaxine | Aripiprazole 35 0.993 (0.913, 1.081)
Placebo 33 0.981 (0.872, 1.103)

In general however, the point estimates for the geometric mean of the Phase C to Phase B plasma
concentration ratios for parent ADTs and, where applicable, their active metabolites were close to
and/or overlapped 1.0 and the ratios were similar in the patients randomized to aripiprazole
compared to the patients randomized to placebo. Although this study was not designed or
powered a priori to statistically test for pharmacokinetic differences in ADT concentrations
between Phase C and Phase B, the 90% ClIs for the parent ADT ratios for citalopram, sertraline
and desmethylsertraline, venlafaxine and O-desmethylvenlafaxine in the aripiprazole-treated
patients met the usual criteria to conclude bioequivalence (contained within the interval of 0.80,

1.25).

Summary: In this study, pharmacokinetic data were acquired to assess whether potential
therapeutic benefits of aripiprazole correlated with increased ADT concentrations. Overall, the
mean antidepressant concentrations remained substantially unchanged for both the aripiprazole
and the placebo groups across treatment phases. For escitalopram, sertraline, and

venlafaxine XR, the safety and efficacy findings from this aripiprazole study can now be

75



interpreted more definitively in light of the absence of any confounding drug-drug
interaction that could have altered ADT exposure.

Reviewer’s comment: The study suggests aripiprazole does not affect the plasma concentrations
of citalopram, sertraline, desmethylsertraline, venlafaxine and O-desmethylvenlafaxine. There is
a suggestion that fluoxetine, norfluoxetine and paroxetine concentrations were affected, but there
were not sufficient patients on these medications with evaluable plasma concentrations to draw
definite conclusions. It must be noted that this study evaluated average concentrations within a
sampling window. Therefore the result do not represent the effect on total exposure ((AUC) to
these anti-depressant drugs. It must be noted that similar changes in fluoxetine, paroxetine and
norfluoxetine concentrations were observed in patients who were administered placebo instead of
aripiprazole. But the changes in the placebo administered patients were of a smaller magnitude.
The study did not evaluate the effect of the anti-depressant drugs on aripiprazole.

The statistical method used by the sponsor to compare concentrations is reasonable and
acceptable. However, it is recommended the sponsor performs a traditional population
pharmacokinetic analysis to confirm the computed results. The changes in paroxetine, fluoxetine
and norfluoxetine were not expected. The data collected should be sufficient to perform the
traditional population pharmacokinetic analysis.

The sponsor stated that traditional population pharmacokinetic analysis was not performed
because only one sample per patient per visit was collected, and the timing of the collection of the
single blood sample for the pharmacokinetic assessment at each visit was not controlled with
respect to the time of dosing of the ADT. After consultation with the pharmacometrics, the
sponsor’s rationale for not conducting a traditional population pharmacokinetic analysis is
invalid. Therefore, it is recommended the sponsor conduct a traditional pharmacokinetic
analysis.
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Schematic for Study CN138163

Phase A Phase B Phase C
Screening Prospective Randomization
Phase Treatment Phase
Phase
Abilify + ADT
(6 weeks)

Placebo + ADT
(6 weeks)

NN

m Assigned ADT +
single-blind placebo
(7 - 25 days) (8 weeks)
Phase B+
(not randomized)
Single-blind Plac%

+ ADT (6 mekV

Week 0 g 14

Source: CN138163 Clinical Study Report”

Note: Blood samples for ADT concentration analysis were obtained for all patients at study
Week Visits 4, 6. and 2 (Phase B) and for non-responders at study Week Visits 12, 13 and 14
(Phaze C)
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Anpiprazole
BAME-33T0390RC-14587

CH138163
Clinical Pharmacokinetic Smdy Beport

Table 4.1.4A: Daily Dosing Schedule for ADTs and Placebao in Phases B and C

Study Wesl 1 ) 3 ! 5 6 1 ;
E:citalopram (mg) 10 Werld 10er20 10er 100r20 100r20 10ar2d 10ar20
Fluoxetine (mg) pil} 20 Wor4d Mordd Wordd ar4) War40 20 ord0
Paroxetine CR (mg) B 8or3?s 25, 35erd0 3TSer30 Wied Sord 3Sor30 375ordl
Sonraline (ng) 0 50 or 100 W00er 130 100erl30  100orl50  100erl50  100orl30  100orl3d

Venlsfxine XE (mgz) 3?.5-?5h Tiar 150 150 0r 215 15000225 150er223

Flacebo (rablets) 1 1 1 1 1

1500r225  1500r225 1500225

CH13E163 Phamacokivetc Report
Sourca: Table 3.4 44 of the CH138163 Clmical Study Repan"

! The prascribed dosa for a study week was mads st the previeus Smdy Visit (Le. the prescribed dose
dose for Waek 2 iz made st the Week 1 Visit, ax).

for Week [ is made at the Baselive Visiz, the prascribed

! For the first wesk, patients were prescribed 37.5 me of venlafixine X2 for 3 days followed by 75 maz/day.

Table 4.1.4B: Dosing Schedule for Aripiprazale and Placebo in Phase C

Study Week™” 9 10 11 12 13 14

Aripiprazole Dose (mg/day) 3 1%50p10 23100 2,510,153 2,510,135 2,35,10,
or 13 or 208 or208  150r20°

Placebo (tablets / day) 1 1-2 1-3 1-4° 1-4° 1-4°

CN138163 Pharmacokinetic Report .
Source: Table 3.4.4B of the CIN138163 Clinical Study Report”
a

The prescribed dose for a study week is made at the previous Study Visit (1e. the prescribed dose for

study week 9 13 made at the Week 8 Visit, the prescribed dosze for study week 10 15 made at the Week 9

Visit, etc ).

the end of Phase B).

Dose decreases from 3 mg/day to 2 mg/day would entail continued

ADT doses remained unchanged in Phase C from Phasze B (ie, patients remained on the same dose as at

dosing with one tablet per day:

however, the tablet strength would be decreased (ie, 2 mg instead of 5 mg of aripiprazole).

(corresponding to the decreased range of allowable atipiprazole doses)
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Tahle %a

Number of Patients and Concentration-Time Points for Patients Randomized to Phase C
Available for Statistical Analysis in Study CN138163

Number of Concentration-Time Points by Study Week  Total Number
Treatment Number of
Randomized to in of Weelkk Weelr Week Week Week Weekldor Concentration-
Phase C Aunalyte Fatients 4 1 § 11 13 Discharge Time Points
Aripiprazole  Citalopram 47 @ B ¥ H5 n # 82
Fluoxetme Norflnoxetine 4 4 4 4 7 3 4 21
Paronetine 10 9 10 10 § b 10 50
Seraline Tesmethylseraline 12 1 15 18 12 16 17 04
Venlafaxing 0-]&5IJJ!'.':I.}".TE]:|.3EHI! 41 39 38 41 EA 31 40 720
Total W 1 omF 1m W 8 115 647
Placebo Citalopram 3 EL I FA | O 3 m
Fluoxetine, Horfluoxetine 5 5 5 5 4 5 5 20
Paroxetine 3 7 g 3 7 H i &7
Serraline Thesmethylsermaline 71 10 1 0 14 14 12 106
Venlafaxing/ 0-Desmethyiverlafanie 40 30 38 10 1l 3 37 16
Total 13 105 1w 108 1 83 103 609

138163 Phanuacekmetc Report
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10 O-Desmstiplvenlafaei  EL

f Venlafamina Flazalo

Tabl=-3.11:
Enalysis of Cp = Bmerage AT Concentration

Ratio Fatio mmicer of degress of
Rripipragale  GmamMean OV Lower Bound (pper Bound  subjects freadm
Analyte Treatment Ratin Op oo SRCT &I with ratios for conf.interval ()

1 Citalopram Ari 0.831 0.085 0.83 1o L7 147
Citalopzam Fl 0.904 035 0.526 050 & 121
Despatiplwsrtraline A 1.01 Il 0.855 1z 15 1.4

{ [emmethylsertraline  Fl 0.974 078 55 L1l 14 i
Fluowstine Ari 1.301 a8 i 2.266 & 12

117 685 1z 5 13.2

Norfluomstine Ari
Norfluopstine EL

0.4 1.266 5 18.7
(lematnylvenlafas  Am 0 ] 11

i xa]
2rebo
¢ Fluretine Flaceko 0.3
2rebo
ae 0 157 1.102 2 108
Pazonatine Az 0 1
Faropatine Flazsio 0
Jartraline Az 0. 0. .
16 Sareralina Flassin LI 0050 0.5 1.21¢ 1§ %8
Verlafaxine i .53 0 101 1
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Table 6: Algorithm For Scoring 4-hour Interval Centered at Time ti

Number of Points from
Phase B within 2 hours of
timepoint ti

Number of Points from
Phase C within 72 hours
of timepoint ti

Interval Score (choose ti
which has maximal score)

| 1

1 2 2
2 1 2
1 3 3
3 1 3
2 2 4
3 2 3
2 3 3
3 3 b
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Table %a

Number of Patients and Concentration-Time Point: for Patients Randomized to Phaze C

Available for Statistical Analysis in Study CN135163

Number of Concentration-Time Points by Stody Week  Total Number

Treatment Number of
Randomized to in of  Week Week Week Week Week Weekldor  Conceniration-

Phaze C Analyte Patients 4 [} 3 11 13 Discharge  Time Points

Aripiprazole  Cilopraw 47 4% 4 H 261

Fluoetine Morfluoxstine 4 4 4 4 1 3 4 11

Furouening 10 LI RS Y 10 30

Serralme Desmatiylsertraline 13 16 15 18 12 15 17 04

Verlafaxine/ O-Desmethylvenlafanine 41 19 1 41 3 1 I 0

Tatal M W oW 1 M ® s 47

Placebo Citelopra 3 ECTE A T R 3 m

Fluoxetine Norfuoxatine E 5 E E 4 3 E o]

Baroyeting g 7 3 g 1 4 g 1

Senmaline Desmatiylsernaline 1 18 1 H 14 14 13 106

Venlafaxing/ 0-Desmethylvenlafrine 40 10 1 b1 31 N 37 116

Tatal m W e W 91 W 13 609
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3.2.3. Title (Protocol No. CN138462): Effects of Aripiprazole on the Steady-State
Pharmacokinetics of Venlafaxine in Healthy Subjects

Obijective: 1) To assess the effects of daily 10 to 20 mg oral doses of aripiprazole on the steady
state pharmacokinetics (PK) of venlafaxine in healthy subjects. 2) To assess the safety and
tolerability of aripiprazole when co-administered with venlafaxine to healthy subjects

Study Design: This was an open-label, non-randomized study in healthy subjects aged 18 to 45
years old. The mean (+SD) age and weight were 35 £ 7 years and 76.9 + 12.8 kg, respectively.
On the morning of Day -5, qualified subjects entered the clinical facility and were confined for
the duration of the study (until Day 15). On Day -4, subjects began receiving a daily oral dose of
75 mg venlafaxine (Treatment A) after an overnight fasting of at least 10 hours and continued on
this dose until Day 14. Subjects unable to tolerate daily doses of 75 mg venlafaxine were
discontinued from the study. On Day 1, subjects were to be co-administered aripiprazole with 75
mg venlafaxine according to the following schedule: 3 days at 10 mg (Treatment B), 4 days at 15
mg (Treatment C), and 7 days at 20 mg (Treatment D). On Days 1, 4, and 8, when initiating or
increasing the daily aripiprazole dose, a tolerability assessment was made prior to aripiprazole
dose titration, including pre-dose supine and standing blood pressure (BP) and heart rate (HR).
For subjects who underwent aripiprazole dose titration, physical activity was limited for 6 hours
after study drug administration. If symptoms of orthostatic hypotension developed, the subject
remained supine until orthostatic hypotension was resolved. If tolerability issues developed that
did not resolve within 12 hours after dose titration, the subjects were down titrated to the prior
highest tolerated aripiprazole dose. Lorazepam or benztropine could be given at the Investigator’s
discretion for severe akathisia or extra-pyramidal symptoms. On Days -1, 3, and 7, subjects were
required to maintain a well-hydrated state by drinking at least 1 liter of water in addition to other
fluids. Blood and urine samples were obtained at selected times (screening, Days -5, -1, 8, and
study discharge) for clinical laboratory evaluations. A 12-lead electrocardiogram (ECG) was
obtained at screening, Day -5, and study discharge. On Days -1 and 14, subjects underwent serial
blood sample collection for a 24-hour period to characterize the PK of venlafaxine and its active
metabolite, O-desmethylvenlafaxine (ODV). On Days 14 and 15, blood samples were collected
pre-dose or at clock matched times to characterize the PK of aripiprazole and dehydro-
aripiprazole. The lot number for venlafaxine 75 mg Tablet was B51123. The Lot numbers for
Aripiprazole 10 mg, 15 mg and 20 mg were 6E15085, 6C17038 and 6F18960, respectively.

Analytical Method: Analysis of aripiprazole and dehydro-aripiprazole in human plasma
by LC/MS/MS was performed using a validated method during the period of known
analyte stability. The linear concentration range was 1 to 250 ng/mL. The between-run
variability and within-run variability for the analytical QCs of aripiprazole were < 9.99% CV and
6.62% CV, respectively, and were < 1.83% CV and 2.13% CV, respectively, for dehydroaripiprazole.
The deviations of the mean observed concentrations from the nominal concentrations were within
+6.72% for aripiprazole and within +3.25% for dehydroaripiprazole.

Samples for venlafaxine and O-desmethylvenlafaxine were analyzed using high performance
liquid chromatography (HPLC) with fluorescence detection. The linear concentration range was 2
to 200 mg/mL. The between-run variability and within-run variability for the analytical QCs of
venlafaxine were < 7.45% CV and 19.97% CV, respectively. The deviations of the mean
observed concentrations from the nominal concentrations were within £8.01%. The between-run
variability and within-run variability for the analytical QCs of O-desmethylvenlafaxine were <
18.08% CV and 56.90% CV, respectively. The deviations of the mean observed concentrations
from the nominal concentrations within £4.59%. The results for the standard curves and QCs

83



indicated that the plasma assay method was precise and accurate for the analysis of venlafaxine
and O-desmethylvenlafaxine in this study.

Data Analysis: Pharmacokinetic parameters for were computed using non-compartmental

methods.

Results: The following figure contains the plasma concentration time profile of venlafaxine with

and without aripiprazole.

Mean (£SD) Plasma Concentration-Time Profiles for Venlafaxine Administered Alone and With

Aripiprazole
100 ,
Venlafaxine
0
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The following figures are plots of individual Venlafaxine Cmax vs. Aripiprazole Dose in subjects

given Venlafaxine XR 75 mg
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Plot of individual Venlafaxine AUCtau vs. Aripiprazole Dose in Subjects given Venlafaxine XR
75 mg
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The following table contains summary statistics for the pharmacokinetic parameters.

Summary Statistics for Venlafaxine Pharmacokinetic Parameters

Treatment
Pharmacokinetic
Parameter Venlafaxine XR 75 mg Venlafaxine XR 75 mg + Aripiprazole
=17 (N=27)

Cmax (ng/mL)

Geom. Mean 48.82 56.06

(CV%) (53) (37)
AUC(TAU) (ngsh/mL)

Geom. Mean 657.05 T17.27

(CV%) (77 (70)
Tmax (h)

Median 6.0 6.0

Min, Max (3.0.8.0) (4.0, 10.0)
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The summary of the statistical analyses for venlafaxine pharmacokinetic parameters are provided

in the following table

Results of Statistical Analyses for Venlafaxine Pharmacokinetic Parameters

Geometric Means

Ratio of Geometric Means

Pharmacokinetic
Parameter o Geometric Point 90% Confidence

reatment . .

Mean Estimate Limits

Cmasx venlafaxine 4382
(ng/mL) venlafaxine + aripiprazole 5606 1148 (1083, 1217)
AUC(TAD) venlafaxine 637.05
(ng+h/ml) venlafaxine + aripiprazole M2 1183 (1130, 1238)

The geometric mean (%CV) of the Cmin for venlafaxine on Day 14 (t=0h) and Day 14

(t=24h) were 13.26 (110.25) and 13.31 (118.32) ng/mL, respectively. There was a small increase
in venlafaxine Cmax and AUC(TAU) in the presence of aripiprazole. Under the usual definition
of interaction effect (90% confidence limits for the geometric mean ratios contained entirely
within 80%-125%), there was no meaningful increase in exposure to venlafaxine.

The following figure contain plots of the individual Cmax and AUC(Tau) versus treatment for O-

desmethylvenlafaxine are provided in the following figures

Plots of Individual O-desmethylvenlafaxine Cmax vs Aripiprazole Dose in Subjects given

Venlafaxine XR 75 mg
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Plot of Individual O-desmethylvenlafaxine AUC(Tau) vs. Aripiprazole Dose in Subjects given
Venlafaxine XR 75 mg
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The effect of aripiprazole on O-desmethylvenlafaxine is summarized in the following table

Summary Statistics of O-desmethylvenlafaxine Pharmacokinetic Parameters

L Treatment
Pharmacokinetic
Parameter Venlafaxine XR 75 mg Venlafaxine XR 75 mg + Aripiprazole
(N=27) (N=27)

Cmax (ng/mL)

Geom. Mean 135.90 138.20

{CV%) (38) (38)
AUC(TAU) (ngsh/mL)

Geom. Mean 2520.11 2580.18

(CV%) (39) (37
Tmax (h)

Median 8.0 8.0

Min, Max (3.0,12.0) (3.0,12.0)

Results of statistical analyses for O-desmethylvenlafaxine pharmacokinetic parameters are
provided in the following table
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Results of Statistical Analyses for O-desmethylvenlafaxine Pharmacokinetic Parameters

Geometric Means

Ratio of Geometric Means

Pharmacokinetic
Parameter Ir Geometric Point 90% Confidence

reatment . ..

Mean Estimate Limits

Cmax venlafaxine 135.90
(ng/mL) venlafaxine + aripiprazole 13820 1017 (0.964, 1.073)
AUC(TAD) venlafaxine 2320.11
(ngeh/ml) venlafaxine + aripiprazole 2580.18 1.024 (0.973.1.077)

There were no increases in O-desmethylvenlafaxine Cmax and AUC(TAU) when
increasing doses of aripiprazole were co-administered with venlafaxine.

Blood samples were taken predose and 24 hours post-dose of Aripiprazole on days 14 and 15.
The following table contains aripiprazole Cmin values on days 14 and 15

Summary Statistics for Aripiprazole Cmin on Dalys 14 and 15

Treatment
) —_ aripiprazole 10 mg +  aripiprazole 13 mg+  aripiprazole 20 mg +
g]::;:::;ﬂrlﬂlmc venlafaxine XR 75mg  venlafaxine XR 7Smg  venlafaxine XR 75 mg
Day 14 Day 15 Day 14 Dayl5 Dayl4 Day 15
(N=9) (N=9) (N=2) =)  (N=16)  (N=19)
Cmin (ng/mL)
Geom. Mean 120.26 11899 267.64 196.03 190.62 206.65
(CV%) (42.32) (41.43) (46.64) (3370) (2798 (26.80)

The following table contains summary statistics for dehydro-aripiprazole Cmin on days 14 and 15
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Summary Statistics for dehydro-aripiprazole Cmin on Days 14 and 15

Treatment
] . aripiprazole 10 mg + aripiprazole 15 mg + aripiprazole 20 mg +
gg:;ﬁ::;}ﬂnem venlafaxine XR 7S mg  venlafaxine XR 75mg  venlafaxine XR 75 mg
Day 14 Day 15 Day 14 Day 15 Day 14 Day 15
(N=9) (N=9) (N=2) (N=4) (N=16) (N=14)
Cmin (ng/mL)
Geom. Mean 51.34 5398 56.12 64.13 74.20 85.04
(CV%) (43.17) (48.29) (25.41) (14.28) (20.67) (21.48)

The trough concentration of aripiprazole was similar on days 14 and 15 when it was
coadministered with venlafaxine.

Safety Summary: The most frequently reported (ie, >20% of subjects) adverse events (AE) in
subjects who received aripiprazole were insomnia (39.5%), akathisia (34.2%), dizziness (26.3%)
and anxiety (23.7%). All the AEs were of mild or moderate intensity and were considered by the
Investigator to be either possibly or probably related to study drug. Other AEs that occurred in
>10% of subjects who received aripiprazole were constipation (18.4%), dystonia (18.4%), nausea
(13.2%) and headache (10.5%). There was 1 reported AE of orthostatic hypotension and 1 AE of
syncope. All the events were of mild or moderate intensity and were considered by the
Investigator to be either possibly or probably unrelated to study drug. The sponsor reported that
as observed in previous studies with aripiprazole, 10 to 20 mg oral doses of aripiprazole (co-
administered with venlafaxine) were poorly tolerated in healthy subjects. No novel safety
concerns were identified. There were no serious or severe adverse events.

Pharmacokinetic Summary: This study was performed to evaluate the effect of aripiprazole at
doses of 10 - 20 mg on the steady-state pharmacokinetics of venlafaxine and its major active
metabolite O-desmethylvenlafaxine in healthy subjects. Aripiprazole co-administered with
venlafaxine did not affect the overall systemic exposure to venlafaxine or O-
desmethylvenlafaxine. The median Tmax for venlafaxine and O-desmethylvenlafaxine were
similar with or without aripiprazole co-administration. A pharmacokinetic drug-drug interaction
is not expected to occur for venlafaxine and O-desmethylvenlafaxine when aripiprazole is co-
administered with venlafaxine.

Reviewer comments: Aripiprazole does not affect the pharmacokinetics of Venlafaxine and its
active metabolite, O-desmethylvenlafaxine. The effect of venlafaxine on aripiprazole was not
statistically evaluated. However, trough concentrations of aripiprazole and dehydro-aripiprazole
were similar on days 14 and 15 when they were co-administered with venlafaxine.
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wmary Statistics for O-desmechylvenlafaxine Phamacokinetic Parametars

(]

Fart 1: Venlafaxine Monotherapy

QML Qme
(MO MO
Aripiprazole MY HIC{tau) X at Time 0 hrs  at Time 24 hrs
Yes/lo STATISTIC  (ngfml)  (ng*h/nl) () {ng/m} {ng/al)
Mo N n 27 27 27 27
MERN 147,08 2735.33 8.7 80,83 £1.23
5.0, 35.56 1066.41 1.8 34,32 .72
GEOLMERY 135,80 2520.11 B.6l 73.83 74.41
C.V, 31,78 39,13 18.05 4i.dg 43,98
MEDTEN 142,00 243965 8.00 69,70 71.20
MO 36,10 Tdg.el 5.00 25.20 28,80
MR 260,00 S102.43 12.00 157.00 1ed.00

Al Wi el

Simmary Statistics for (-demmethylvenlafaxine Phamacciinetic Parameters

Fert 2: Venlafaxine apd Aripiprazols

i Qe
v QM
Aripiprazcle QR HIC(taw) M et Time Ohrs  at Time 24 hrs

Tes/Mo SIATISTIC  (ng/ml)  (ng*h/ml) (h (ng/mL) (ng/nl}
Yea H 7 27 Efl 27 21
MERN 1B 4e 275695 §.33 85.80 84,68

5.0 56,28 1008.28 1.5 3.8 34.30

GEOMERY 136,20 2580.18 8.19 79.09 78.95

CV. .9 d.el 18,53 41,74 40,51

MEDTAY 140,00 260065 §.00 gL.80 74,40

MI 47.00 444,23 5.00 IL.20 3.1

MY 26000 488,85 1200 189,00 175,00
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Smmary Statistics for Aripiprazole Cmin

Part 1: Day 13-Day 14 trough

CMINETEW
Cmin

Trouch Cancentration
Treatrent Description SIRTISTIC {ng/ml)

Verlafaxine ¥R Tomgthripiprazole Iimg N 5

MIN 456D
MEY 227.00
Verlafaxine ¥R TimgtAripiprazole Iomg N 2

Sumery Statistics for Aripiprazole Cmin

Part 1: Day 13-Day 14 trough

(MOTER
min

Trongh (oncentration
Treatment Descripticn SIATISTIC irg/ml)

Verlafaxine ¥E Tompiripiprazole 1omgy  MIM 150,00
MY 377.00

Verlafaxine 3B Tongthripirrazole 2mgy N it
MERN 147,18
5.0, 55.17
r@Eg JEEN 180.62

MEDTN 188,00
NI 127.00

MEX 318.00
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Sumery Statistics for Aripiprazole Cmin
Part 2: Tay 14-Tay 15 trough
CMIEW

(min
Trongh Concentration

Treatment Description SIATISTIC (rg/mi}
Verlafaxine ¥R Tomgeiripiprazole 1img N 9

Verlafaxine ¥E Tamgiripiprazole 1imgy N

Sumary Statistics for Aripiprazole COmin

Fart 2: Day l4-Dsy 15 trough

CMINHER
Trowgh Concentration
Treatment Description SIRTISTIC (rg/md)
Verdlafaxine ¥R Tongthripiprazale 1amg MM 125,00
MR 383.00
Verlafaxine ¥R TongHiripiprazole 2mgy N 14
MERN 13,
5.0.
GED.MERN
c.v.
MEDTZN
MIN
MR
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Smmery Statistics for Dehydro-aripiprazole Cmin

Part 1: Day 13-Day 14 trough

MW
Trough Concentraticn
Treatment [escription SIATISTIC (ng/ml}
Venlafawine ¥R Tompdripivrazcle 10mgy N
MERH
3.0,
GEDLMERN
C.Y.
MEDIZN
MIN
Venlafaxine ¥R TampAripiorazole 1amg N 2
MEZN 57.05
5.0, 14,50
R0 MERN 56,12
C.N. 25.41
MEDIZN 57.05

FRITE USRI £

Summary Statistics for Dehydro-aripiprazels Cmin
Part 1: Day 13-Day 14 trough

CMIHEEW
Trough Concentration
Treatment Description SIRTISTIC (ng/ml)
Vernlafaxine ¥R TomgtAripiprazole lomy MM 46,80
MeX, 67.30
Yerlafaxine 3B TomoqAripiprazole 20mg N
MERH
5.0,
R MERN
C.V.
MEDTEN
MIH
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Smmary Statistics for [ehydro-aripiprazcle Cmin
Part 2: Day 14- Day 15 trough

(MINHEW
Trough Concentration
Treatment [Cescription SIATISTIC {mg/ml)
Verlafaxine B TomcrAripiprazole 10mg N 4
MERH 60.41
5.0, 20,1
B MERN 53.98
C.V. 48,25
MEDIZN £5.30
MIN 26.10
MR 108.00
Venlafaxine ¥B TombAripdivrazole 15mey N 4
MERH £4,65
5.0, 9.23
JERN £4,15
C.V. 14.28
MEDIZN £4.75

ERTTRETNREPFIL T

Sumery Statistics for Dehydro-aripiprazols Cmin
Part 2: Day 14- Dy 15 trough

nin
Trough Concentration

Treatment [escription STATISTIC (nz/ml)
Verdlafaxine 3B Tomg#iripiprazole 1omgy MM 54,70
MY 74,40

Venlafaxine 3B Tomgedripiprazole 2imgy N 4
MEZH g6.81
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3.2.4. Title (Study No. CN138463): Effects of Aripiprazole on the Steady State
Pharmacokinetics of Escitalopram in Healthy Subjects.

Obijectives: 1) To assess the effects of daily 10 mg oral doses of aripiprazole on the steady-state
pharmacokinetics of escitalopram in healthy subjects. 2) To assess the safety and tolerability of
aripiprazole when co-administered with escitalopram to healthy subjects.

Study Design: This was an open-label, non-randomized study in healthy subjects. Healthy
subjects, ages 18 to 45 years, as determined by medical history, physical examination, 12-lead
ECG, vital signs and clinical laboratory evaluations, were eligible to participate in the study. The
mean age and weight were 29 + 8 years and 79.5 + 8.7 kg, respectively. In the morning on Days -
7 to 14, after fasting for at least 10 hours, each subject received an oral dose of 10 mg
escitalopram. On Days 1 to 14, each subject was co-administered an oral dose of 10 mg
aripiprazole. The time of dose administration was called “0” hour. On Day -7, subjects began
receiving a daily oral dose of 10 mg escitalopram and continued on this dose until Day 14. If
subjects were unable to tolerate daily doses of 10 mg escitalopram, they were discontinued from
the study. On Day 1, subjects began receiving 10 mg aripiprazole once daily for 14 days. A
tolerability assessment was made prior to the aripiprazole dose initiation, including predose
supine and standing blood pressure (BP) and heart rate (HR) and physical activity was limited for
6 hours after study drug administration. If vomiting developed, aripiprazole dosing was
considered tolerable only if the vomiting occurred prior to Day 4 and resolved within 12 hours
post aripiprazole dosing. On Days -1 and 14, subjects underwent serial blood sample collection
for a 24 hour period to characterize the PK of escitalopram. On Days 14 and 15, blood PK
samples were also collected pre-dose to characterize the PK of aripiprazole and dehydro-
aripiprazole. The lot number for aripiprazole 10 mg used in the study was 6F20934 and for
escitalopram were M0619F and P11500.

Analytical Method: Analysis of escitalopram in human plasma by LC/MS/MS was performed
using a validated method during the period of known analyte stability. The lower limit of
quantitation (LLOQ) was established at 1 ng/mL. The linear range was 1 to 500 ng/mL. The
between-run variability and within-run variability for the analytical QCs of citalopram were <
8.25% CV and 19.06% CV, respectively. The deviations of the mean observed concentrations
from the nominal concentrations were within = 1.73%. The results for the standard curves and
QCs indicated that the plasma assay method was precise and accurate for the analysis of
citalopram in this study.

Samples were analyzed for aripiprazole and dehydroaripiprazole using liquid chromatography
tandem mass spectrometry (LC-API/MS/MS) detection. The LLOQ was established at 1 ng/mL.
The linear concentration range was 1 to 250 ng/mL. The between-run variability and within-run
variability for the analytical QCs of ariprazole were < 7.45% CV and 5.27% CV, respectively,
and the between-run variability was < 2.67% CV for dehydroaripiprazole. The deviations of the
mean observed concentrations from the nominal concentrations were within £8.50% for
aripiprazole and within £6.17% for dehydroaripiprazole. The results for the standard curves and
QCs indicated that the human plasma assay method was precise and accurate for the analysis of
aripiprazole and dehydroaripiprazole in this study.

Data Analysis: Pharmacokinetic parameters were computed using non-compartmental methods.

Results: The mean plasma concentration time profile for escitalopram administered alone and co-
administered with aripiprazole is contained in the following figure
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Mean +SD Steady-State Plasma Concentration-Time Profiles for Escitalopram Administered
Alone and Co-Administered with Aripiprazole in Healthy Subjects
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Plot of Individual Escitalopram Cmax vs. Anipiprazole Dose in Subjects given 10mg
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The following tables contain the summary statistics for the pharmacokinetic parameters of
escitalopram.

Summary Statistics for Escitalopram Pharmacokinetic Parameters

Treatment
Pharmacokinetic Parameter Escitalopram Escitalopram + Aripiprazole
(N=17) (N=1T)

Cmax (ng/mL)

Geom. Mean 19.17 19.95

(CV%)(between subject) (15.96) (26.89)
AUC(TAU) (ng+h/mL)

Geom. Mean 308.16 330.89

(CV%)(between subject) (30.23) (29.38)
Tmax (h)

Median 30 30

Min, Max (1.0,80) (1.0,6.0)
UNIS830:

Results of Statistical Analyses for Escitalopram Pharmacokinetic Parameters

Geometric Means Ratio of Geometric Means
Pharmacolinetic
Parameter Geometric Point 90% Confidence

Treatment . .
Mean Estimate Limits

Cmax escitalopram 19.173
(ng/mL) escitalopram + aripiprazole 19946 104 (0.99.1.00)
AUC(TAD) escitalopram 308.16
(ngeh/mL) escitalopram * aripiprazole 130,89 107 (1.04.1.17)
CNT38463

The geometric mean (CV%) of the Cmin of escitalopram on Day 14 (t=0h) and Day 14 (t=24h)
were 9.29 (37.18) and 8.86 (40.10) ng/mL, respectively.

Pharmacokinetics of Aripiprazole
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Pharmacokinetic samples for Cmin of aripiprazole and dehydro-aripiprazole were obtained pre-
dose on Day 14 and 24 h later. The results are contained in the following table.

Summary Statistics for Aripiprazole Cmin on Days 14 and 15

o Treatment B (10 mg escitalopram + 10 mg nripip]‘amle)
Pharmacoldnetic (N=1)
Parameter :
Day 14 Day 13
Cmin (ng/mL)
Geom. Mean 1334 133.67
CV (%) 3286 3188

~CNT3EER

Summary Statistics for Dehydro-Aripiprazole Cmin on Days 14 and 15

AT LIEL AwT

Pharmacokinetic Treatment B (10 mg escitalopram + 10 mg aripiprazole)

aneter (=17
Paranete Day 14 Day 1§
Crmin (ng/mL)
Geom. Mean 38.99 4098
CV (%) 2059 137
[BUERAGH

There does not appear to be any difference in the dehydro-aripiprazole Cmin between the two
timepoints.

Safety summary: The sponsor reported that overall, a total of 166 AEs occurred in 22 (95.7%)
of the 23 subjects who received aripiprazole. The most frequently reported (ie, 220% of subjects)
AE:s in subjects who received aripiprazole were sleep disorder (47.8%), nausea (43.5%), postural
dizziness (43.5%), akathisia (39.1%), disturbance in attention (39.1%), dystonia (34.8%),
extrapyramidal disorder (30.4%), orthostatic hypotension (30.4%), headache (26.1%), nasal
congestion (26.1%), increased heart rate (21.7%) and decreased appetite (21.7%). There were a
total of 19 orthostatic hypotensive events. The sponsor reported that there was 1 SAE of syncope
of moderate intensity and a fall on Day 1 of aripiprazole dosing. All AEs were mild or moderate
in intensity. The sponsor reported that the safety and side effect profile of escitalopram is similar
to that of other SNRIs and SSRIs. During the acute phase of treatment, these side effects include
reduced appetite, tremor, akathisia, sleep disorders, agitation and postural dizziness.
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Pharmacokinetic Summary: Aripiprazole co-administered with escitalopram did not
significantly alter the systemic exposure of escitalopram. The mean Cmin plasma aripiprazole
concentrations on Day 14 (134 and 135 ng/mL at pre-dose and 24 h post-dose on Day 14,
respectively) were similar to previously reported steady-state Cmin concentrations of 103 ng/mL
in healthy subjects following daily 10 mg dose for 14 days (study 31-93-201). Based on the Cmin
of escitalopram on Day 14 (t=0h) and Day 14 (t=24h), plasma concentration of escitalopram
seemed to be at steady-state. Compared to when escitalopram was administered alone, the
geometric mean ratios of Cmax and AUCt of escitalopram following co-administration of
aripiprazole satisfied the

usual criterion (90% confidence intervals of geometric mean ratios between 0.8 and 1.25)

for concluding absence of effect. The median Tmax of escitalopram was similar with or

without aripiprazole co-administration.

Reviewer conclusions: The reviewer agrees with the sponsor’s conclusion that aripiprazole co-

administered with escitalopram did not significantly alter the systemic exposure of escitalopram.
The study did not evaluate the effect of escitalopram on aripiprazole.
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Lol Sa0edadHs
Smrmary Statistics for Aripiprezcle (min

Fart 1
MTHL (MIHZ
(MIN (M
Suject gt Profile Start &t Frofile End
Recedved T = (hrs t= Zdhrs
Aripiprazole  SIATISTIC {rig/miL.) in/ol)
Tesg H 17 17
MERH 141,58 140,27
5.0, dg, 62 dg,12
GED.MERN 135.2 133,67
C.V. 32,86 32.88
MEDTRN 140,00 136.00
MIN £1.30 72.20
MEX 247,00 243,00
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ALl aleds e

Simmary Statistics for Dehydro-gripiprazole Cmin

Stuiject
Recedved
Aripiprazcle

Yeg

Bart 1
omi
M
gt Profile Start
T =lhrs
STATISTIC (ny/mi)
i) 17
MELN 39,78
5.0, g.1%
GEO.MERN 38,90
C.V. 20,58
MEDTEN 37.90
MIN 26.00
MEX 55.20
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M2
CMIH
gt Profile End
t= 2dhrs
(ng/nL)
41,87
B.55



Plot of Individual Escitalopram AUC(TAU) vs. Aripiprazole Dose in Subjects given
10mg Escitalopram

Dozs vs, AUCtau PARPI
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FROTOCOL: CH13E-de3

JBRET
CHL334e3-1-1

(NL33463-1-10

NL334e3-1-11

NL3345-1-12

(NL3345-1-14

CHL334e3-1-10

(NL3343-1-19

NL334e3-1-2

(NL33463-1-20

STIE
LY

TRERTMENT
RIP

Ippendix £.2.10:

Listing of Escitalopram Phemacckinetic Parameters

Escitalopran 10 mg

Escitalopram

10mg + Eripirazole 1img

Eacitalopran 10 mg

Escitalopram

10mg + Eripirazole 1img

Escitalopram 10 mg

Eacitalopranm

Eacitalopran
Eacitalopran

10ng + Zripirazole 1img

0
1lmg + Aripirazole 1img

Eacitalopram 10 mg

Eacitalapran

Eacitalopran 10

Escitalopram

Eacitalopran |

Eacitalopranm

1lng'+ Aripirazale 1ng
R
10mg + Aripirazole 10mg

L
1ing '+ Eripirazole 1ing

Escitalopram 10 mg

Eacitalopran

10ng + Zripirazole 1img

Eacitalopranm

10mg

Qm
(ng/mL)

108

16.30
16.50
20,80
24.10

JIiA
(b

2.00
2.00

2.00
2.00

6.0
5.00

.00
2.00

3.00
5.00

4,00
5.00

2.00
4.00

5.00
3.00

4.00

A {tau)
{ng*h/rL)
25153
25452
300,72
3564

(M1

O
&t Tine =0
(ng/mL}

_____

IE:

omi
QI

gt Time =24
(ng/ni)

14

13.50



FROTOCOL: QM13E-d63 ELEE:
Ependix £.2,1C:
Listing of Escitalopram Pamecclinetic Parameters

m MM
CMIN QMIN
STUDY  TRERTMENT QR DAL MC(taw &t Tine t=) &t Time t=24
JBJECT BTGRP (nag/mL) ) (ng*h/nL) {ng/nl) (ng/ml)

(W133463-1-20 14 Escitalopram 10mg + Aripirazole 1img 23.50 .00 418,13 14.20 13.70
133463-1-21 -1 Escitalopram 10 mg 2380 1.00 173,14 11.10
14 Escitalopram 10mg + Aripirazole 1img 23.50 1.00 366,12 11.40

(133463-1-22 -1 Escitalopram 10 mg 12,70 5.00 1%6.13 5.17
14 Escitalopram 10mg + Aripirazole 1mg 14,10 4,00 239.26 7.53

(1334€3-1-23 -1 Escitalopram 10 mg 12,90 2.00 1%8.52 5.50 5.10
14 Eacitalopram 10mg + Aripirazole 1lmg 13.20 2.00 215.20 £.57 6.02

(I1334€3-1-3 -1 Facitalopram 10 mg 18.50 3.00 1.97
14 Escitalopram 10mg + Aripirazole llmg 17.10 L.0o T.36

(I1334€3-1-5 -1 Facitalopram 10 mg 12.20 .00 £.63 £.47
14 Escitalopram 10mg + Aripirazole 1lmg 14.20 4,00 7.05 T.71

1354€3-1-7 -1 Escitalopram 10 mg 16.50 2.00 29.97 8.09 0.4l
14 Eacitalopram 10mg + Aripirazole 1lmg 21.00 3.00 354,53 10.90 11.00

(M1334e3-1-6 -1 Escitalopram 10 mg 16.20 3.00 3413 8,17
14 Eacitalopram 10mg + Aripirazole 1lmg 21.30 2.00 340.83 11.70

(W133463-1-9 -1 Escitalopram 10 mg 29,10 3.00 5€2.12 18,50 19,90
14 Escitalopram 10mg + Aripirazole 1lmg 34,80 .00 £09.83 21.70 21.90
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FROTOCOL: CN138-463

SUBJECT
(M133463-1-1
CH133403-1-10
CH133483-1-11
(M133463-1-12
CNL33403-1-14
(M1334e3-1-16
CN133403-1-1%
(M133483-1-2
CHL33403-1-20
CH1334e83-1-21
(M133463-1-22
CNL33463-1-23
M133463-1-3

SMUDY  TRERIMENT
[EY

14
14
14
14
14
14
14
14
14
14
14
14
14

Eppendix 8.2.Z2R:
Listing of Aripiprazole Cmin values

GROTP
ESCHERT
ESC+ERI
ESCHIRT
ESCHERT
ESCHERID
ESC+ERI
ESC+ERI
ESCHIRT
ESC+ERI
ESCHIRT
ESCHERT
ESCHERL
ESCHERT

110

FERIRE
BM5-337038
BM5-33703%
BE-33703%
BM5-33703%
BME-33703%
BM5-33703%
BM5-33703%
B5-33703%
BM5-33703%
BE5-33703%
BM5-33703%
BME-33703%
BM5-337038

Q@

g
at I{ﬁ;’?ﬁfu
183.00
142,00
152,00
153.00
98.90
247.00
117.00
172,00
159.00
140,00
117.00
103.00
83.80

omiz
N
at ZI'%ETE:H
1753.00
136.00
153.00
139,00
111,00
230,00
115,00
1g3.00
167.00
144,00
113.00
103.00
72.20



FROTOCCL: QL3663

SBJECT
(133463-1-5
(1384e3-1-7
(1334e3-1-8
33de3-1-8

Lopendiix £.2.20:
Listing of Aripiprazole (uin valuss

mi
Qm
STUDY  TREADMENT at Time t=0
[Y R FELRE {ng/nL)
14 EE+IRT  BMB-337038 8L
14 E+IAT  BMB-3370%8 110,00
14 EE+IRT BMB-337038 123,00

4 IR BG-33T0E 22800

111

T

ome
m
at Time t=24
{nag/aL}
.40
108.00
118,00

243,00



FROTOCOL: (HL36-463

SMBJECT
(Nl3ade3-1-1
(N133403-1-10
(Nl384e3-1-11
(133463112
(M1334g3-1-14
(Nl33de3-1-1e
(N1334g3-1-1%
(Nl3ade3-1-2
(N133403-1-20
(Nl384e3-1-21
(133463122
(M1334e3-1-23
(Nl384e3-1-3

I

lix §.2.38:

Listing of )én}dra-ﬁar;p;pcazcle Cmin value

STIOY  TRERTMENT

vy
14
1

FOTP
BRI
E3C+IRI
E3CHERI
E3C+ARI
E3C-IRI
E3CHERI
E3C+ARI
E3CHERI
E3C+IRI
E3CHERI
E3C+ARI
E3C-IRI
E3CHERI

FERE
B5-337044
BM5-337044
B5-337044
BM5-337044
B5-337044
B5-337044
BM5-337044
B5-337044
BM5-337044
B5-337044
BM5-337044
B5-337044
B5-337044
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ML

o
at I{gﬁ;ﬂ;ﬂ
33,60
45,60
26,40
3,30
46.00
40,20
26.00
53.20
43,30
53.20
.90
42.00
.10

e
N
at Tine =24
ing/aL)
35.60
44,30
28,60
3580
55.50
43.20
7.60
43,10
58,30
56,70
40,10
42,50
35,80

ELE:



ROTOCOL: (NI3E-de3

SUBJECT
(N138463-1-5
(hl334g3-1-7
(N133463-1-4
(N1384e3-1-%

ST
L&Y

4
14
4
4

AT,

Ependix 6,2,3R
Listing of Dehydro-Rripiprazole Omin value

TREADET

GROTE
ESCAARI
ESC+ERI
ESC+ART
ESC+ARI

FEAHIE
BE-337044
BM5-337044
B5-337044
BE-337044

113

i
om

at Time t=0
(ng/mL)

35,60
40,10
34,50
31.00

BAE:

ome
M
at Time =4
(ng/mL)
38.70
40,00
35.460
45.40
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Office of Clinical Pharmacology and Biopharmaceutics
New Drug Application Filing and Review Form

General Information Abou

the Submission

Information Information

NDA Number 21436 Brand Name Abilify
OCPB Division (I, I1, 111) [ Generic Name Aripiprazole
M edical Division Psychiatry Drug Class
OCPB Reviewer Andre Jackson [ ndication(s) (b) (4)
OCPB Team L eader Ray Baweja Dosage Form Tablet

Dosing Regimen 2-20 mg/day
Date of Submission May 16, 2007 Route of Administration Oral
Estimated Due Date of OCPB Review | September 11, 2007 Sponsor Otsuka
PDUFA Due Date November 11, 2007 Priority Classification P
Division Due Date October 11, 2007

Clin. Pharm. and

Biopharm. Information

“X" ifincluded | Number of Number of Critical Comments If any
at filing studies studies
submitted reviewed
STUDY TYPE
Table of Contents present and X
sufficient to locate reports, tables, data,
etc.
Tabular Listing of All Human Studies X
HPK Summary X
Labeling X

Reference Bioanalytical and Analytical

Methods

I. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase |) -

Healthy Volunteers-

single dose:

multiple dose:

Patients-

single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:




In-vivo effects of primary drug:

1. Study CN138462

The effect of the co-
administration of 2 - 20
mg/day of aripiprazole

On the steady-state
pharmacokinetics of
venlafaxine. Study donein
38 subjects. 90% ClI
estimated for PK parameters

2. Study CN138463

The effect of the co-
administration of 2 - 20
mg/day of aripiprazole

On the steady-state
pharmacokinetics of
escitalopram . Study donein
17 subjects. 90% ClI
estimated for PK parameters

In-vitro:

Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:




Data sparse 2 3.Study CN138139
In-vivo effects of primary drug: The effect of the co-
administration of 2 - 20
mg/day of aripiprazole as an
adjunctive therapy.
on the steady-state
pharmacokinetics of the
antidepressants
escitalopram,
fluoxetine, paroxetine,
sertraline and venlafaxine
was investigated.
Compared concentrations
from subjects collected at
similar times.

4. Study CN138163

The effect of the co-
administration of 2 - 20
mg/day of aripiprazole as an
adjunctive therapy.

on the steady-state
pharmacokinetics of the
antidepressants
escitalopram,

fluoxetine, paroxetine,
sertraline and venlafaxine
was investigated.
Compared concentrations
from subjects collected at
similar times.

Il. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

I1l. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies 4




Filability and QBR comments

“X" if yes

Comments

Application fileable ? Yes Reasonsiif the application is not filable (or an attachment if applicable)

For example, is clinical formulation the same as the to-be-marketed one?
Comments sent to firm ? Comments have been sent to firm (or attachment included). FDA letter date

if applicable.
QBR questions (key issues to be 1.What is the effect of aripiprazole on the steady state plasma levels/pharmacokinetics
considered) of the antidepressants escitalopram, fluoxetine, paroxetine, sertraline and

venlafaxine

Other comments or information not
included above

Primary reviewer Signature and Date

Secondary reviewer Signature and Date

CC: NDA 21436 S018 HFD-850 (Electronic Entry or Lee), HFD-130 (CSO), HFD-860 (Jackson, Mehta,
Baweja ), CDR (Biopharm-CDR)




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

Andre Jackson
6/ 28/ 2007 09: 48: 15 AM
Bl OPHARMACEUTI CS

Mehul Meht a
7/ 2/ 2007 03:18:53 PM
Bl OPHARMACEUTI CS





