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.1 EXECUTIVE SUMMARY

The Purpose of This Review. :

—— ———————— e T | T
summary provides a brief overview of the Clinical review of this NDA (refer to the review for
more complete and detailed clinical information and clinical recommendations).

Recommendations in this review are being provided from a clinical perspective. Reviews from

other disciplines are pending at the time of this writing.

Proposed Indication and Treatment
The proposed indication is Schizophrenia in the acute episode (in adults).

The sponsor proposes a daily oral dose of 6 mg of OROS Paliperidone (Pal) to be taken in the
morning. Proposed labeling also specifies that patients may benefit from lower or higher doses
within a recommended daily dose range of 3 to 12 mg (once daily).

1.1 Recommendation on Regulatory Action

An approvable action is recommended from a clinical perspective.

All comments and recommendations below are provided from a clinical perspective (in the
opinion of the undersigned reviewer).

Pivotal Phase III trials were positive for establishing adequate efficacy, pending confirmation by
the Office of Biometrics. The recommended dose in proposed labeling is also reasonable from
an efficacy standpoint. However, there are several key issues that primarily pertain to
establishing an adequately safe, yet efficacious dose range of Pal. Extensive experience with the
already marketed Risperdol® provides some support in favor of the adequate safety of Pal. Yet,
some key issues specific to Pal need to be resolved, such as a food effect on plasma levels, QT
prolongation effects observed in Phase [II trials and in a QT Prolongation study, among other
safety findings that were not revealed in the Phase III trials of risperidone that supported

‘approval for Risperdal® (as described in labeling). [Input from the Office of Clinical

Pharmacology and Biopharmacy (OCPB) is critical in determining an adequately safe dose and
treatment regimen, as outline below. OCPB input is recommended for other issues, as outlined
below. Ultimately the risk: benefit ratio relative to the already available risperidone needs to be
addressed. An Advisory Committee will be held in September of 2006.

[f an approvable action is granted at the Agency level on this NDA, then recommendations are
provided below starting with a recommendations that impact on both safety and efficacy,

'
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followed by safety specific recommendations and efficacy-related recommendations follow,
thereafter.

Recommendations that impact on both safety and efficacy:

1. The recommended starting dose and dose-range appears to be reasonabie from an
efficacy perspective but there are safety issues that also impact on dose, as described
below. Therefore, these safety issues need to be addressed, as well before a
recommended dose range can be made.

2. It is not clear if the to-be-marketed formulation was used in all pivotal efficacy trials (this
question was conveyed to the sponsor and a response is pending at the time of this
writing). OCPB input may be needed if a different formulation was used.

Safety Related Recommendations
[f an approvable action is granted at the Agency level on this NDA, then the following outline
contains comments and recommendations regarding safety (refer to Sections 7 and 9 of this

- review for an outline of safety findings, including those that are the basis of issues below):

1. A food effect on the pharmacokinetic (PK) properties of Pal was observed in two Phase [
trials, as described in Section 5 of this review. This issue needs to be resolved with
respect to recommendations for an adequately safe, yet efficacious treatment regimen.
OCPB input is critical and recommended.

2. Food effects on PK and safety (in Phase [ food effect studies described in Sections 5 for
PK effects, 7.1.12 C and Section 7.1.3.3 for safety findings)

3. Several cardiovascular-related findings need to be addressed from a dose-level
perspective that include a signal for '

a. QT prolongation (based on Phase I1l data, updated longterm OL extension trial
data provided in the 120-Day SUR, results of Study —SCH-1009),

b: Results on heart rate (based on ECG and vital sign results), and other
hemodynamic effects were observed (based on results in Section 7). Subjects
with clinically remarkable events related to hemodynamic Pal effects are also
described in Section 7.1.3.3 of this review.

c. Potential PR interval prolongation effects as suggested by the followmg
observations:

i. A greater incidence of adverse events (AEs) of ° AV block in the 15 mg
(highest-dose) Pal group compared to placebo (4.4%, 1.4%, respectively)
ii. Similar findings in the small elderly Phase III trial (3% and 0% in the Pal
and placebo groups, respectively) that used a flexible dose design (3-12
mg/day),
iii. A small group mean increase in PR interval in Pal compared to placebo

groups in Phase I trials (the magnitude of this increase was clinically
nnremarkahle)
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5. OCPB input is recommended regarding dosing recommendations in light of QT
prolongation and other adverse effects and the potential PK-pharmacodynamic (PD)
interactions (as well as other factors impacting PK such as a food effect, drug-drug
interactions and others). Effects on QT and vital sign appear to be influenced by Cmax
and Tmax (e.g. not only absolute levels but also perhaps how quickly levels are rising)
and by other confounding variables (due to observations of direct or indirect time-
dependent effects observed in Phase III trials and in Study —SCH-1009).

6. A more gradual dose adjustment (with a lower starting dose and longer interval between
dose increments) and a lower maximum dose-level (not-to-exceed level) should be
recommended for elderly patients and any other special populations, pending input from
OCPB. It is noted that Risperdal® labeling provides specifications on dose adjustment
in this section of labeling, although the recommendation is not specific to a given dose-
level or maximum dose-level. This recommendation is being made on the basis of the

a

foltowing:
a. Safety findings in the elderly trial (-302), as outline in Sectionsl.l, 7 and 9 of this
review,

b. Multiple concomitant medications and diseases are common inthe elderly

c. The elderly are generally considered to have greater vulnerability to adverse
effects (e.g. cardiovascular, ECG, CNS and other effects)

d. The elderly are more predisposed to alterations in PK (towards greater plasma
levels), ' .

e. There is the additional concern of a food effect on PK

f. A safety signal was revealed for increased risk of mortality in elderly patients
with dementia being treated with atypical antipsychotics in longterm clinical drug
trials (as described in drug class labeling of approved atypical antipsychotic
agents). The role of age in this signal remains unclear. -

7. Elevations in CPK levels were observed in treatment groups in Phase III trials.
However, these elevations were inconsistent across treatment groups and may be
reflective of the patient population rather than being drug-related. Yet, CPK levels
varied widely across subjects and showed large fluctuations over time within a given
subject. Furthermore, baseline levels were elevated in some subjects and in some
treatment groups. Consequently, it is difficult to detect a potential drug signal.in a.
population with highly variable CPK levels at baseline. CPK elevations were also
observed in Phase I trials of generally healthy subjects (who did not have schizophrenia)
that appeared to be dose-dependent in subjects treated with the OROS formulation.

The sponsor does not describe any serious events associated with CPK elevations
except for one subject (and possibly another with NMS that was found by the
. undersigned review; subjects 100057 and 200213). Additional subjects with elevated
CPK were however, found by the undersigned reviewer that also had elevations in LFTs
(as described in Section 7.1.3.3 of this review). There may be additional subjects with

8

a
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clinically remarkable events associated with CPK elevations since results of a special
data analyses for revealing a potential drug-related signal could not be found in the
Summary of Clinical Safety (SCS) section of the submission which provided the
integrated summary of safety in clinical drug trials. Therefore, it is not clear to the
undersigned if CPK elevations were associated with dystonia or other drug-related
adverse effects. Another consideration is that CPK elevations reflective of the patient
population would be expected to occur primarily in the acutely psychotic patient, yet
elevations were also revealed during longterm OL Pal treatment (in the Phase III OL
extension trials). This potential safety signal should be adequately resolved.

8. Itis recommended that the specific methodology for dose adjustments during the OL
trials (-702, -703, -704, and -705) be clarified (these trials used a flexible dose design).
This information is relevant to longterm safety and may influence recommendations for

" dosage and administration in labeling.

9. Attachment 1 of this review lists questions raised to the sponsor to which some
responses were received and other responses are pending at the time of this writing that
should be resolved before considering a final approval action on this NDA (since some
responses arrived late in the review cycle a review of these responses is pending, unless
otherwise specified in this review).

10. Section 7.2.8 (on quality and completeness of data) discusses concerns related to
identifying potentially clinically remarkable subjects with a specific type of AE (e.g.
syncope, suicidality, among others). These issues should be adequately resolved. See
Attachment 1 that includes some questions related to this concern (as described in the
pervious item).

11. Once efficacy and safety related issues can be adequately addressed, then the sponsor
would need to provide a convincing justification that the benefit: risk ratio of Pal
outweighs that of Risperdol® (Ris). '

12. Input from other disciplines is pending at the time of this writing.

et

Section 9 of this review provides key recommendations for labeling if an approvable action is
granted at the Agency level on this NDA.

1.2 Recommendation on Postmarketing Actions -

1.2.1 Risk Management Activity

The proposed Risk Management program cannot be found in the submission. In accordance with
the Clinical Reviewer MAPP, a postmarketing studies and surveillance plan should be described
here. Sponsors generally conduct ongoing postmarketing surveillance for safety signals and
maintain a database. Sponsors of approved NDAs are also required to submit Periodic Safety
Update reports according to regulations. Input from the Office of Surveillance and
Epidemiology is a consideration, as well, if the Agency grants an Approvable Action.

1.2.2 Required Phase 4 Commitments
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It is recommended that the sponsor address key issues, as discussed in this review (and as
outlined above) before considering Phase 4 commitments.

The following are some considerations for studies that should enhance our understanding of
cardiovascular effects of Pal:

¢  Conduct cardiovascular challenge tests (at baseline and during treatment) in double-
blind, placebo controlled studies of patients with schizophrenia while monitoring vital
signs and ECG (and in some cases with telemetry monitoring) using the following

- challenge paradigms for each given study:

o Challenge subjects with a commonly used drug in the population that is known to
have some degree of QT prolongation effects using adequately safe doses that
would allow for detecting a signal while assuring adequate safety (e.g. the
undersigned reviewer is the primary reviewer on the escitalopram NDA 21323 in
which a pimozide-escitalopram interaction study revealed greater QT effects with
this combination than with either of the two drugs alone.

o Challenge subjects with a tread mill stress test (using methods for an adequately
safe study). _

o Challenge subjects with a tilt table test

e Challenge subjects on longterm OL Pal (over 6 months to up to a year of treatment)
with a higher daily dose of Pal (that is adequately safe) to determine if vital sign and QT
effects can be elicited after a single dose and after subsequent multiple daily doses until
at least steady state levels are achieved (subjects should undergs motitoring prior to
starting the OL Pal treatment and throughout OL treatment to allow for pre-challenge

. and pre-Pal comparisons on cardiovascular parameters). ‘

e  Conduct a food challenge (food effect) study in patients with schizophrenia to examine
the role of food effects on safety parameters (input from OCPB is recommended on this
recommendation). :

¢  Conduct studies to better characterize drug-drug and drug-disease interactions on
cardiovascular effects and other relevant safety parameters.

e  Other safety issues and PK issues may require further examination depending on the
sponsor’s responses to issues and on OCPB input. v

There is the belief that antipsychotic drug treatment may be associated with or induce a
metabolic syndrome (e.g. weight gain, abnormal lipid profile, hyperglycemia and other changes)
that may increase risk for morbidity and possibly mortality in this population. Also consider a
role of potential alterations in the endocrine system that may yet to be revealed or are known to
exist (e.g. increased prolactin levels). Therefore, further study in this area should be considered.

Since elevations in LFTs were observed in some Pal subjects further study in this area should be
considered such as employing a challenge test to determine if elevations can be elicited using
methods that would be adequately safe. For example consider a study examine the effects of
coadminstration of olanzapine (refer to labeling describing LFT elevations in some subjects on
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this drug). Polypharmacy involving multiple antipsychotic medications is not uncommon among
clinicians treating patients with schizophrenia.

Phase III clinical trials using the OROS® formulation did not appear to test stools for bleeding
and to monitor for excretion of capsules. A small group mean decrease in HgB was also
observed that in itself is not clinically remarkable, yet could be reflecting a real drug-related
effect (e.g. gastrointestinal bleeding perhaps due to retention of capsules). There was one
subject with duodenal rupture and another subject with gastrointestinal hemorrhage reported in
Phase III trials. It is recommended that consideration be given to studies focusing on a potential
effect on OROS versus an effect of Pal on HgB and gastrointestinal bleeding, while also closely
monitoring for signs and symptoms for GI complications, monitoring stools for occult blood and
retention of capsules which were not systematically evaluated in Phase I trials.

1.2.3 Other Phase 4 Requests
See the previous section in which key issues first need to be addressed that can impact on the
nature of Phase 4 requests.

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program e

Paliperidone (an extended release oral OROS® formulation) is in the drug class of atypical
neuroleptic agents and is a major active metabolite of risperidone. Risperidone is approved for
treatment of Schizophrenia. Paliperidone and risperidone are atyplcal antipsychotic agents and

~ are in the chemical class of benzisoxazole derivatives.

Three pivotal multicenter, placebo controlled, active controlled, randomized, double-blind (DB), ¥
fixed dose-response, parallel group trials were conducted to establish efficacy of oral

paliperidone administration for the treatment of Schizophrenia (Studies R076477-SCH-303,
R076477-SCH-304, R076477-SCH-305). The daily oral doses among these trials ranged from

as high as 15 mg daily (in Study R076477-SCH-305) and as low as 3 mg in Study R076477-

SCH-303. The 15 mg treatment group was started on 12 mg daily for the first seven days of

treatment following by 15 mg daily for the remainder of the DB phase. The active control

. groups in these trials received olanzapine (10 mg daily). Two studies included subjects from the

United States while the third study was conducted in eastern and western European countries, as

specified in the submission.

A total of 1665 subjects were in the intent-to-treat (ITT) population (defined as a randomized
subject with at least one dose of study drug and at least one post-baseline efficacy assessment) of
which 351 subjects received placebo, 955 subjects received paliperidone (extended release
OROS® formulation) and 359 subjects received active control drug (10 mg daily of olanzapine).
Subjects were 18 to 65 year old (a few subjects over 65 years old) generally healthy men and
women with Schizophrenia for at least one year using criteria from the Diagnostic and Statistical
Manual of Mental Disorders, 4™ edition (DSM-IV). Subjects were required to have a Positive
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and negative Symptom Scale total score of 70 to 120 at baseline and were inpatients for at least
14 days during the study.

An additional Phase III trial (R076477-SCH-302) was conducted on elderly patients using a
flexible dose design (3-12 mg daily of paliperidone. Other aspects of the study design of this
trial were generally similar to that employed in three above described pivotal trials of non-elderly
adults. . The ITT population consisted of 1 14 total subjects of which 76 subjects received
paliperidone and 38 subjects received placebo. '

Safety was assessed in the 3 pivotal trials, as well as in additional Phase [, II and 1II trials.
Section 7 of this review provides more details on safety.

1.3.2 Efficacy

Pivotal Trials

Each pivotal Phase Il trial (Studies R076477-SCH-303, R076477-SCH-304, R076477-SCH-
305) was positive for efficacy. Refer to the previous section for a description of these studies
and enumeration of subjects. The primary efficacy measure was the mean change from baseline
to treatment endpoint on the Positive and negative Symptom Scale (PANSS) total score (a
standard measure for Phase Il trials for establishing efficacy in treating schizophrenia). Greater
improvement was observed with paliperidone treatment compared-to placebo treatment.
Improvement was demonstrated for all dose levels examined (3, 6, 9, 12 and 15 mg daily doses
administered in the morning).

Results on secondary variables in each of these short-term Phase III trials were also generally
~ consistent with findings on the primary efficacy variable.

g

The elderly Study -302 showed at least trends for greater improvement. This study was small
such that failure to show significant group differences may be due to insufficient sample size.
Due to the small sample size in this study, the results are difficult to interpret.

Key Issues Relevant to Efficacy and PropoSed Labeling
See Section 1.1 above. The last section of this review also addresses key issues.

1.3.3 Safety

See key safety issues under Section 1.1. Section 7 of the review provides a detailed discussion
of safety findings. '

In addition to pivotal DB Phase III trials and a small DB Phase Il elderly trial, the safety results
were also provided for ongoing longterm open-label trials that were extension trials to the short-
term (6-week) DB Phase III trials. The results of the OL trials provided longterm safety results

for 6 and 12 month exposures within [CH guidelines within the dose-range being recommended
for treatment in proposed labeling.
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Study ~SCH-1009 provided results on QT prolongation effects of a non-OROR (more immediate
release) formulation of Pal. This review also describes results of a few other Phase [ trials that
provided some safety results in fed and fasted treatment conditions, as the effect of food on PK
was examined and conducted more frequent vital sign assessments, than was employed in the
Phase III trials.

Section 7 describes safety findings.

1.3.4 Dosing Regimen and Administration

The sponsor proposes a daily oral dose of 6 mg to be taken in the morning. Proposed labeling
also specifies that patients may benefit from lower or higher doses within a recommended daily
dose range of 3 to 12 mg (once daily).

See Section 1.1 for comments relevant to dosing and administration with respect to key safety
issues and food effects.

1.3.5 Drug—Drug Interactions
Drug-drug interactions were not systematically evaluated in Phase [II trials. See section 1.1 for

comments and recommendations on potential drug-drug interactions relevant fo key safety
related issues.

1.3.6 Special Populations

See Section 1.1 for comments and recommendations relevant to the elderly population and

relevant to key safety findings in a small Phase III trial on elderly patients. This topic is covered

in various sections of this review.

Appears This Way
On Original
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2 INTRODUCTION AND BACKGROUND

Note to the Reader: A reviewer MAPP was followed for this review which involves having
multiple headings with redundancy across sections. An effort has been made by the undersigned
reviewer to minimize this redundancy without jeopardizing the flow of the content. Figures and
tables provided in this review were generally obtained from the NDA submission. .

The Purpose of this Clinical Review (copied from Section 1). The purpose of this clinical
review is to assist the Team Leader and Director of the Division of Neuropharmacological Drug
Products in the regulatory processing of NDA 21-999. The information in this review and
recommendations are provided from a clinical perspective.

Proposed Indication (also in Section 1). The sponsor is seeking approval of Paliperidone
OROS® oral formulation (Pal) for the treatment of schizophrenia in aduit patients.

A Brief Overview of the Organization of this Review. The undersigned reviewer has
attempted to follow the required Clinical Reviewer Template MAPP which was finalized
approximately one year ago. Since the organization of this review, as required by the MAPP is
generally new to the regulatory reading audience the following provides Some comments
intended to aid the reader. :

All sections, subsections (which are numbered) and the order and placement of these sections
and subsections in this review are according to the required template. However, please note the
fotlowing:

&g

e Note that some subsections such as clinical microbiology (section 6.1.5) appear
under efficacy but is not relevant to this review.

e [n order to avoid redundancy between various subsections, related subsection(s) are
referenced, rather than repeating the same information under multiple subsections.

Italicized text in this review appears in various places throughout this review and is intended to
denote comments, conclusions and recommendations being made by the undersigned reviewer
(from a clinical perspective), unless otherwise specified. Sometimes a result section has both
reviewer comments/conclusions embedded with the sponsor’s results. These sections generally
present the results found in the submission (unless otherwise specified). Consequently, these
sections that contain some of the sponsor’s results.along with reviewer comments are also
italicized.

2.1 Product Information

The pharmacologically active compound in Pal is 6-OH Risperidone which is the major
metabolite of risperidone (Ris). The OROS® formulation is considered as a slow release
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formulation. Ris is marketed (as Risperdol®) as a tablet formulation which is a more immediate
release formulation compared to Pal. Risperdol® is approved for the treatment schizophrenia.

2.2 Currently Available Treatment for Indications

Pal is in a drug class of atypical antipsychotic agents and several drugs in this drug class are
approved for treatment of schizophrenia and other psychiatric indications. See the previous
section regarding Ris which is one of these approved drugs and is metabolized primarily to 9-OH
Ris which is the active compound in Pal. :

2.3 Availability of Proposed Active Ingredient in the United States

‘See section 2.1 above describing Ris which is approved for treatment of schizophrenia and is
metabolized primarily to 9-OH Ris which is the active compound in Pal: Pal is not approved for
the market in the United States.

2.4 Important Issues With Pharmacologically Related Products

See the previous section and other safety related sections of this review, as well as current
approved labeling for drugs in this drug class and the final section of this review.

2.5 Presubmission Regulatory Activity

Pal was developed under IND 65850. The sponsor has had several'meetings with the Division
(EOP I, Pre-NDA meetings) under IND 65850. The sponsor provides copies of meeting
minutes in the submission.

ey

2.6 Foreign Marketing Experience

Section 5.11 of Module 2.5 of the submission specifies that “ER OROS paliperidone has not |
been marketed in any country to date.”

The sponsor does provide world-wide postmarketing safety information on risperidone which

was first approved in 1992 in the United Kingdom and is also approved by the Agency for US
marketing, as previously described.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)
CMC information is provided in the submission and is under review by the CMC Team at the

time of this writing. The CMC reviewer, has no major CMC issues at the time of this writing of
at the time of the mid-cycle review meeting.
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3.2 Animal Pharmacology/Toxicology

The submission contains preclinical information which is under review by the Pharmacology
Reviewer at the time of this writing.

3.3 Other Disciplines: Division of Scientific Investigations (DSI) and Biometric Disciplines

DSl is involved with this NDA and results -are pending at the time of this writing.

The NDA is also under review by Biometrics at the time of this writing.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

The following items were utilized during the course of this clinical review:

Documents Utilized in Clinical Review

DATE - | DESCRIPTION (electronic submissions unless indicated otherwise).

11/30/05 NDA 21-999 N0O0O: the submission included Narratives hyperlinked t6'CRFs (were generally
"hyperlinked from the narrative or from tables listing narratives) for completed Phase I-[II trials

Safety (CIOMS) reports (of SAEs and ASDOs) were provided at the cut-off dates of 6/1/05-
8/31/05

120-Day Safety Update Report Submission (N0002, letter date 3/29/06 and stamp date 3/29/06):
Narratives of SAEs and ADOs were provided for the more recently completed Study -301 and
for open-label trials (Studies -701-705) using the cur-oft date of 11/1/05 (narratives or narrative
summary tables generally included hyperlinks to the CRFs). Safety (CIOMS) reports were
provided for SAEs and ADOs at the cut-off-dates of 11/2/05-12/31/05

This submission contained the bulk of longterm safety data from ongoing open label trials

in which [CH guidelines for 6 and 12 month exposure was met.

NOOOGI letter dated 1/10/06 response to pre-filing questions.

Additional Submissions with Clinical Information that were Received Late in the Review Cycle of
which Some are in Response to Inquiries

The following submissions either have riot been reviewed or not have been fully reviewed, since
they were received late in the review cycle or contained only non-clinical information:
e NOO07 6/27/06: responses to clinical inquiries
e NO0O06 6/15/06: 210-Safety Update Report and new Food Effect Phase I trial Results
e NOOS5 letter dated 6/15/06: responses to clinical inquiries
e NO0O04: letter dated 5/26/06: no clinical information could be found (CMC related)
e NO003: no clinical information could be found (CMC related)
Not all information from these submission are described or were fully reviewed since some
submissions were only submitted with 1-2 months of the internal reviewer deadline which is
7/22/06.

for serious adverse events (SAEs) and adverse dropouts (ADOs) using a cut-off date of 5/31/05.
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4.2 Tables of Clinical Studies

Tables in this section provide an overview of trials, study design and the number of subjects, as
specified. More detailed information on the enumeration of subjects for efficacy and safety
analyses is provided in Sections 6 and 7.2.1 of this review (in accordance with the Clinical
Reviewer MAPP). In addition to information required by the Clinical Reviewer MAPP, Section
7.2.1 also provides the enumeration of subjects that completed key trials. Other subsections of
7.2 provide additional exposure information as required by the Clinical Reviewer MAPP.

Completed and Ongoing Phase III Trials
Phase III trials included:
o 3 pivotal Phase III trials of primarily non-elderly adult patients using a 6-week double-
blind (DB) phase (Studies R06477-SCH-303, R06477-SCH-304, R06477-SCH-305).
The sponsor specifies these 3 trials as providing results to support their proposed
efficacy claim. These adult trials had very few elderly subjects.
~ o Anelderly Phase IlI trial of patients using the 6- week DB phase (Study R06477-SCH-
302). This trial was a small flexible dose trial that was otherw1se almost identical i in
study design to the above 3 Phase [II trials.
o Ongoing Phase III Trials include | ongoing Phase III trial on “prevention of
recurrence” (Study R06477-SCH-301) and ongoing open-label (OL) éxtension phases
of 6-12 months duration that are being conducted for longterm safety data. These .
longer term OL phases are extension phases (trials R06477-SCH-701, -702, -703, -704
and -705) that followed the 6-week double-blind phases of the 3 pivotal Phase III trials
(Studies R06477-SCH-303, R06477-SCH-304, R06477-SCH-305), of one elderly
Phase III trial (Study R06477-SCH-302) and of a Phase III trial on “Prevention of
recurrence (Study R06477-SCH-301).

Since a food effect was observed in Phase I trials; it is important to note that dosing in the Phase
I short-term trials (-302, -303, -304, -305) was to occur in the morning. The timing and
content of meals (and the timing relative to dosing) were not monitored in the Phase III trials.

This review will generally be referring to trials by the last set of hyphenated digits of the trial
number (e.g. -302 for Study R06477-SCH-302).

All tables below were provided in the submission with some additional information added by the
undersigned reviewer for clarification purposes or to provide more detailed information (all of
these additions are denoted by italics).
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COMPLETED PHASE 3 DOUBLE-BLIND STUDIES IN SUBJECTS WITH SCHIZOPHRENIA -

Analysis Set Protocol No.

Study Design/Enrollment Statusa

Double-Blind Studies Analysis Set

R076477-SCH-303

Western and Eastern
Europe

A randomized, 6-week double-blind, placebo- and active-controlled, parallel-group,
dose-response study to evaluate the efficacy and safety of 3 fixed dosages of
paliperidone ER (6, 9, and 12 mg/day) and olanzapine (10 mg/day) in the treatment of
subjects with schizophrenia.

Double-blind: Completed _
‘No. Subjects Evaluable for Safety: 629 Treated with Paliperidone: 375

RO76477-SCH-304

United States

A randomized, 6-week double-blind, placebo- and active-controlled, parallel-group,
dose-response study to evaluate the efficacy and safety of 2 fixed dosages of
paliperidone ER (6 and 12 mg/day) and olanzapine (10 mg/day) in the treatment of
subjects with schizophrenia.

Double-blind: Completed
No. Subjects Evaluable for Safety: 439 Treated with Paliperidone: 224

R076477-SCH-305

North America
(includes the United
States), Eastern
Europe, Asia, [sreal,
Mexico and South
Africa

A randomized, 6-week double-blind, placebo- and active-controlled, parallel-group,
dose-response study to evaluate the efficacy and safety of 3 fixed dosages of
paliperidone ER (3, 9, and 15 mg/day)band olanzapine (10 mg/day) in the treatment of
subjects with schizophrenia.

Reviewer Comment: the 15 mg group received 12 mg daily over the first week of DB
treatment, followed by |5 mg daily thereafier during the DB phase.

Double-blind: Completed
No. Subjects Evaluable for Safety: 614 Treated with Paliperidone: 364

Study R076477-SCH-302

RO76477-SCH-302

Easter Europe, South
Africa and Greece

A randomized, 6-week double-blind, placebo-controlled study to evaluate the safety and
tolerability of flexible doses of paliperidone ER in the treatment of geriatric

subjects with schizophrenia. Reviewer comment inserted here {based on information
Jound on page 43-44 in the SCS): the flexible daily dose level used in this trial was 3 to
12 mg. Subjects were started on 6 mg daily over the first week and if tolerated, this dose
daily dose was increased to 9 mg daily. Subjects that could not tolerate the 6 mg daily
dose-level could have their dose decreased to 3 mg daily at any time during the first
week. Dose increments could not occur more frequently that every 7 days, in increments
of no greater than 3 mg daily. The lowest dose permitted was 3 mg daily.

Double-blind: Completed
No. Subjects Evaluable for Safety: 114 Treated with Paliperidone: 76

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover;
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); IR = immediate release;

i.v.=intravenous; M =

male(s); MD = multiple dose; OL = open-label; PAL = paliperidone;

PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography;

PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose.

a Enrollment as of 31 May 2005.

b Subjects in the 15 mg/day group received 12 mg/day on Days 1-7 and 15 mg/day for the rest of the double-blind

phase.
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ONGOING DOUBLE-BLIND PHASE 3 STUDY

R0O76477-SCH-301 A randomized, double-blind, placebo-controlled, parallel-group study with an open-label
extension evaluating paliperidone ER in the prevention of recurrence in
subjects with schizophrenia. Reviewer comment inserted here. the trial involved an §-
week OL-run-in phase, then a 6-week OL stabilization phase, followed by a placebo
controlled, DB treatment phase (1:1 of placebo or Paliperidone treatment). Treatment
was flexible during the OL run-in and DB treatment phases (3 to 15 mg daily) but was
Sfixed during the OL stabilization phase (at the dose identified during the stabilization
phase). ’
Double-blind: Ongoing No. Subjects Enrolled as of 31 May 2005: 462 Reviewer
Comment inserted here: This study was completed in time for unblinded data to be
provided in the 120-Day SUR.

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover;

DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); IR = immediate release; '
i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone;

PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography;

PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose.
aEnrollment as of 31 May 2005. sSubjects in the 15 mg/day group received 12 mg/day on Days 1-7 and 15 mg/day
for the rest of the double-blind

Se.

Ongoing Open-Label Extension Trials (Studies -702, -703, -704, -705)

The following table summarizes the ongoing extension phases (referred to as Studies -702, -703,
-704, -705) to the completed 6-week double-blind pivotal (-303, -304, -305) and elderly Phase III
(-302) trials. These studies used a flexible daily dose of 3 to 12 mg (dose levels of 3, 6,9 or 12
‘mg/day), except Study -705 used a maximum allowable daily dose of 13 mg (3,6,9, 12 or 15
mg/day). Study —702 was conducted on elderly subjects, while the other OL studies were
conducted on almost exclusively non-elderly adults.

Analysis Set Protocol No.
Study Design/Enroliment Statusa

A

ONGOING OPEN-LABEL PHASE 3 STUDIES IN SUBJECTS WITH SCHIZOPHRENIA
Open-Label Studies Analysis Set

R076477-SCH-702 A 26-week open-label extension to evaluate the safety and tolerability of flexible
doses of ER OROS paliperidone in geriatric subjects with schizophrenia who

completed the 6-week double-blind phase or discontinued due to lack of efficacy after
a minimum of 21 days of double-blind treatment in Study R076477-SCH-302

Starting dose was 9 mg and a flexible dose design was employed (3, 6. 9, or 12 mg/day)
as described on page 43 of the SCS.

No. Subjects Enrolled as of 31 May 2005: 88
Ongoing

RO76477-SCH-703 A 52-week open-label extension to evaluate ER ORQOS paliperidone in the treatment of
subjects with schizophrenia who completed the 6-week double-blind phase or
discontinued due to lack of efficacy after a minimum of 21 days of double-blind
treatment in Study R076477-SCH-303

Reviewer comment: Starting dose was 9 mg and a flexible dose design was employed (3,
6. 9. or 12 mg/day) as described on page 435 of the SCS.

No. Subjects Earolled as of 31 May 20053: 473 Ongoing
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R076477-SCH-704 A 52-week open-label extension to evaluate ER OROS paliperidone in the treatment of
: subjects with schizophrenia who completed the 6-week double-blind phase or
discontinued due to lack of efficacy after a minimum of 21 days of double-blind
treatment in Study R076477-SCH-304 '

Reviewer comment: Starting dose was 9 mg and a flexible dose design was employed (3,
6. 9, or 12 mg/day) as described on page 45 of the SCS.

No. Subjects Enrolled as of 31 May 2005: 203 Ongoing

R0O76477-SCH-705 A 52-week open-label extension to evaluate ER OROS paliperidone in the treatment of
subjects with schizophrenia who completed the 6-week double-blind phase or
discontinued due to lack of efficacy after a minimum of 21 days of double blind
treatment in Study R076477-SCH-305

Reviewer comment: Starting dose was 9 mg and a flexible dose design was employed (3,
6. 9, or 15 mg/day) as described on page 45 of the SCS.

No. Subjects Enrolled as of 31 May 2005: 403 Ongoing

Study R076477-SCH-701

R076477-SCH-701 A 52-week open-label extension evaluating ER OROS paliperidone for the prevention of
recurrence in subjects with schizophrenia who experienced a recurrence event or
remained recurrence free during the double-blind phase of Study R076477-SCH-301

No. Subjects Enrolled as of 31 May 2005: ~36v Ongoing

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover;
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); IR = immediate release
Lv.= intravenous; M = male(s); MD = muitiple dose; OL = open-label; PAL = pahperldone AR
PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography;

PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose.
aEnrollment as of 31 May 2005. sNumber based .on unaudited enrollment information.

Phase UII trials. ‘
The next set of tables summarize Phase I/1I trials categorized as trials conducted on healthy
subjects, studies on patients with schizophrenia, and “Other Phase I studies.”

Continued on the next page
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Summary Tables of Each Set of Phase I/II Trials.
(4t Cetiaics e i, o S s i e <o s
Prosecol No.
(Bosmilation) Séudy Design/Fuollment Statas®
PHASE /22 STUDIES IN HEALTHY ADULT SUBJECTS
TROTSETIER-IG SO, 0L y makes 25 TH15) F oae mE T 7

_Absorprion. marabolism,  mass balance, m&bokpmﬁmsofpﬁmamnem&mmnofpﬂ mdit:
efination metzholites in vrice and feces.
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Jood effect sommlation (94343 me) vo. hishest strength (35 wg) of commercial fonmaation,
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(IR BA_ VD (profattin).
Nao. Subjects Ensafled 9 Trested with Patiperidoge: ¢
RO76477-BEL-1 5D, OL. randomized, 3-wey CO in healthy males and females ( orat dose, 0.5 mg
Relmive diomvailadiliny R PAL fablet (24 ar fisting), 0.5 mg IR PAL sofwstion {fstinz) f relative BA of
and food effect wlet vz oral solution, fvod effact om tzhlet.
(-HL) N Subjects Ensolled: 12 Trossed with Palipaiidons: 12
ALZA C-2001-032 SD, OF, randoauzed, 4y CO & healihy males and famates / amt doze, I mg,
Colonic absorption osmoiic modwle RIS, 2 mg RIS oral solatios, 3 wg osmatic modale PAT, and 3
(R and Pilot ER) mg PAL ozl sehwiian / PR
No. Subjeces Enrolled: 14 Treatad with Patiparidona: 16
ATZXT- M08 MDD, UB, nrdemized, BC, 3-way CO i Bzalfly mals acd t= = T ordf dozes
Dose sigpig over 3 days of 5. 3mg PAL A;cenz:l, 4_SmgP%L-lzt.-§m._i?°41 plarabo
(IR and Pdot B2) X, evaluate 2D (orfh hyp ien: and profaciin).
He. Sgbjecss Enralled 37 Trested with Daliparidoma: 37
ALZ A C-2002-0M¢ MD, DB, rardomized, 8C, 3-way CO in Baslihy malss ared fematas / araf doses
Dose sigping over 2 days of § mg RIS (RIS Ascend ¥, Gmﬂ'-'xL(“A' Ascand-f) 4 ma BAL
(IR acd Tilot ER) (PAL Azcend-2), 4 ms IR RIS R-2), placebo I PE, PD (onilosiatic hypoesnsion,
profactink
Na. Subyjecss Ensolled: 34 Tramdm Dakiparidoms: 30
== T e ———

Ke) AC= me—conim]l&d. BA =bivavailzbility; 8E = mqeqmtm ..d_ twice daify; CO = cmssover;
D8 = double-blind; BOG = eleroadicerzan; £R. = exteaded refexe; F = femala(s), IR = immediase refezse;
Lv.= intravenous; M =male(s): MD = maltipis daze; OF. = epan-label, PAL. = poliperidone;

PC = plzcebo-conirolled; ID = pharmacodynamsics; PET = pasition embssion tomagrephy.

PK = pharmacekinatics; PER = p&smp:mbmdmg g.d.= anca daily; FIS = nspendm:—-‘* 8D =single dosa.
* Barollmert as’ ole May 2005,
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Protocol No.
(Formulation)

Study Design/Enrollment Statusa

PHASE 1/2a STUDIES IN HEALTHY ADULT SUBJECTS (continued)

ALZA C-2002-034

S_D, OL, randomized, 4-way CO in healthy males and femalés / oral dose, 2x2 mg

Relative bioavailability "= OROS (fasting), 2x2 mg ==, OROS (= PAL ER, Phase 1 formulation)

and food effect
(IR and ER)

(fed or fasting), 2 mg IR PAL (fasting) / PK, BA of OROS formulations, food
effect on PAL ER formulation, compare PD (orthostatic hypotension).

No. Subjects Enrolied: 32 Treated with Paliperidone: 32

ALZA C-2003-044

Pilot dose
proportionality

(ER)

SD, OL, 4-period sequential in healthy males / oral dose, 6,9, 12 and 15 mg PAL
ER (3 and 9 mg tablets, Phase 3 formulation) / dose proportionality.

No. Subjects Enrolled: 30 Treated with Paliperidone: 30

ALZA C-2004-006
Tolerability
- (ER)

SD, OL, randomized, sequential, parallet group in healthy males / oral dose, 12

mg and 15 mg PAL ER (fasting) (Group 1), or 15 mg PAL ER (fed or fasting)
(Group 2), (3 and 9 mg tablets, Phase 3 formulation) / PK, dose proportionality, food
effect, tolerability.

No. Subjects Enrolled: 40 Treated with Paliperidone: 40

R0O76477-P0I-101
PK/PD
(Alternative ER
formulations)

SD, OL, randomized, 3-way CO in healthy males and females / oral dose, 2 mg-
eq. EK » PAL(2.5mg e fed or fasting), 2 mg-eq. coated PAL ER
(2x2 mg tablets, fed or fasting), 2 mg IR PAL (fasting)/ PK of omee food effect,
compare PD (orthostatic hypotension).

No. Subjects Enrolled: 35 Treated with Paliperidone: 35

R076477-P01-102
PK/PD
(Alternative ER
formulations)

SD, OL, randomized, 3-way CO in healthy males and females / oral dose, 2.5 mg
e ER PAL ~aformulation 1 (fed or fasting), 2.5 mg emm ER PAL

=, formulation 2 (fed or fasting), 2 mg IR PAL / relative BA o -
formulations, food effect, compare PD (orthostatic hypotension).

No. Subjects Enrolled: 35 Treated with Paliperidone: 35

R076477-SWE-1
PET

(IR)

SD, OL, PET/ oral dose, | mg [R PAL (fasting) in healthy males/ PK, D2+ =
2HT:areceptor occupancy, relationship PK-PD.

et

No. Subjects Enrolled: 3 Treated with Paliperidone: 3

RO76477-SIV-101
PET

(ER)

SD, OL, PET in healthy males and females / oral dose, 6 mg (3x2 mg) PAL ER  /
PK, Dareceptor occupancy, relationship PK-PD. '

No. Subjects Enrolled: 4 Treated with Paliperidone: 4

R076477-P01-1006

Food effect in Japanese

(ER)

SD, OL, randomized, 2-way CO in healthy Japanese males and females / oral
dose of 3 mg PAL ER (fed or fasting) / food effect in Japanese subjects.

No. Subjects Enrolled: 20 Treated with Paliperidone: 20

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover;
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); [R = immediate release;
i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone;

PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography;

PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose.
aEnrollment as of 31 May 2005.
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Protocol No.
(Foaomulation)

Study Design/Enrollment Statusa

PHASE 1/2a STUDIES IN SUBJECTS WITH SCHIZOPHRENIA

RO76477-INT-1
PK in target population
(IR)

MD, OL, randomized, parallel group in subjects with chronic schizophrenia
(M/F)/ once daily doses of 1, 4, or 8 mg IR PAL / steady-state PK, dose -
proportionality.

No. Subjects Enrolled: 34 Treated with Paliperidone: 34

PAL-SCH-101
Orthostatic tolerability
(ER)

MD, DB, randomized, PC and AC, parallel group in subjects with schizophrenia

- (M/F) / placebo on Day | and 12 mg/day PAL ER on Days 2-6, 12 mg/day PAL

ER on Days 1-6, 2 mg IR RIS on Day | and 4 mg/day IR RIS on Days 2-6 / PK,
PD (orthostatic hypotension, prolactid), enantiomer disposition..

No. Subjects Enrolled: 113 Treated with Paliperidone: 75

RO76477-SCH-102
Dose proportionality and
exposure comparison

(ER)

MD, OL, randomized, parallel group in subjects with schizophrenia or
schizoaffective disorder (M/F)/ 9 mg q.d. PAL ER on Days 8-14 and 15 mg q.d.
PAL ER on Days 15-21, dose escalation up to 7 mg b.i.d. R RIS on Days 8-14

and 8 mg b.i.d. [R RIS on Days 15-21/ dose proportionality, enantiomer disposition,
comparison steady-state PK of PAL after PAL treatment vs.RIS

treatment.

No. Subjects Enrolled: 62 Treated with Paliperidone: 36

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover;
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); [R = immediate release;
i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone;

PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography,

PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose.
aEnrollment as of 31 May 2005. :

-~

Continued on the next page
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OTHER PHASE 1/2a STUDIES

Pharmacodynamic
Studies
R076477-SCH-1010
Sleep
(ER)

DB, PC, randomized in subjects with schizophrenia-related insomnia (M/F) /
9 mg/day PAL ER, placebo / relationship between PK and PD (sleep
architecture).

* No. Subjects Enrolled: 42 Treated with Paliperidone: 21

R076477-SCH-1009
Cardiovascular safety
(IR)

DB, PC, AC, randomized in subjects with schizophrenia or schizoaffective
disorder (M/F) / placebo on Day 1 and 4 mg q.d. Day 2, 6 mg q.d. Day 3, 8 mg
q.d. IR PAL Day 4-8; placebo on Days {-7 and 400 mg moxifloxacin on Day 8/
influence of paliperidone on ECG parameters, relationship between PK and ECG

parameters.

No. Subjects Enrolled: 141 Treated with Paliperidone: 72

Studies in Special Populations

1R0O76477-REI-1001
Renal impairment

(ER)

SD, OL, parallel group in subjects with severe, moderate and mild renal
impairment and with normal renal function (M/F) / oral dose of 3 mg PAL ER
(fasting) / plasma and urine PK in renally impaired subjects vs.healthy subjects,
PPB, enantiomer disposition.

No. Subjects Enrolled: 47 Treated with Paliperidone: 47

PALIOROS-SCH-1011

SD and MD, OL in male and female healthy elderty subjects (> 65 years) and

Elderly PK
(ER)

young subjects (18-43 years) / single oral dose of 3 mg PAL ER on Day 1 and

3mg/day PAL ER on Days 6-12 (fasting) / PK in elderly subjects vs.young subjects,l

enantiomer disposition. e

No. Subjects Enrolled: 60 Treated with Paliperidone: 60

Key: AC = acttve-controlled; BA = bioavailability; BE =bioequivalence; b.i.d. = twice daily; CO = crossover;
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); [R = immediate release;
.i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone;

PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography;

PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose.
aEnrollment as of 31 May 2005.

Continued on the next page
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OTHER PHASE 1/2a STUDIES (continued)

Studies in Special SD, OL, parallel group in male and female subjects with moderate hepatic
Populations ‘
(continued) :
RO76477-SCH-1008 - impairment and with normal hepatic functions/ oral dose, 1 mg IR PAL (fasting)
Hepatic impairment SD of PK in subjects with hepatic impairment vs.healthy subjects, PPB,
(IR) - enantiomer disposition.

. No. Subjects Enrolled: 20 Treated with Paliperidone: 20
RO76477-P01-1005 * SD and MD, DB, PC, randomized in male and female healthy Caucasian and
Japanese vs.Caucasian ~ Japanese subjects / SD of 3 mg PAL ER on Day 1, MD of 3 mg/day PAL ER on
PK . Days 5-11, and SD 6 mg PAL ER on day 19, placebo (fasting) / SD and MD PK
(ER) in Japanese subjects vs.Caucasians, enantiomer disposition.

o No. Subjects Enrolled: 60 Treated with Paliperidone: 48
Drug-Drug Interaction Study

Renal DDI R076477-P01-1004 SD, OL, randomized, 2-way crossover in healthy males / single oral dose of 6 mg
(ER) PAL ER on Day 1, 200 mg trimethoprim b.i.d. on Days 1-8 with single oral dose
of 6 mg PAL ER on Day 5 (fasting) / effect of trimethoprim on plasma and urine
PK of PAL ER, enantiomer disposition.

No. Subjects Enrolled: 30 Treated with Paliperidone: 30

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover;
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); [R = immediate release;
i.v=intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone; ~ ~—~--—- - -
PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography; .

PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose.
aEarollment as of 31 May 2005.

4.3 Review Strafegy

The main focus of this review was on the Summary of Clinical Safety section of the NDA
(module 2.7.4) which provides integrated safety of summary information and on the review of
sections of the NDA that focus on efficacy results from the placebo controlled, double-blind
Phase III trials of Pal that examined efficacy (primarily Studies -303, -304 and -305, as well as
the small elderly trial, Study -302).

A special safety study focusing on potential QT interval effects of IR Pal was also reviewed
(Study —SCH-1009), since this is a key safety study relevant to assessing the adequate safety of
Pal.

The rationale for the review of any additional data (e.g. vital sign information from a Phase
study, Study —P01-1005) is provided in the appropriate section of this review where the given
study and data is described.

The 120-Day Safety Update Report (SUR) provided updated data from the integrated OL

extension trial dataset (and other ongoing trials). Since this longterm OL dataset was the major
source for longterm treatment data and met I[CH guidelines for 6 and 12 month exposure in this
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SUR submission, the focus of the review of this submission was on safety findings from this
dataset and on SAEs and ADOs (primarily from the longterm integrated OL dataset).

Former, Team Leader Dr. Paul Andreason and the current Team Leader, Dr. Ni Khin concurred
with this review strategy.

A number of questions arose during the course of this review that resulted in additional response
submissions from the sponsor that came in late in the review cycle. Most of this information has
not been reviewed at the time of this writing but will be reviewed either before the PDUFA date
for this submission or after receipt of an approvable response (if an approvable action is taken by
the Agency on this NDA). Dr. Ni Khin concurred with this review plan regarding the sponsor’s
responses that were received late in the review cycle.

4.4 Data Quality and Integrity

Reviewer Comments and Conclusions
The following summarizes findings relevant to this section of the review whzle a more detailed
description is provided afterwards:
o DSI investigation results are pending
» Comparisons between CRFs and Narratives (of selected sections and of 3 arbitrarily
selected subjects) revealed adequate quality given that Data Correction Forms were
included in the CRFs. : e

See section 7.2.8 for a discussion of potential concerns with the quality and completeness of the
data.

Detailed Description of Comparisons between CRFs and Narratives

The following outlines arbitrarily selected comparisons between narratives and CRFs
(comparisons on AE terms were made between the documents to see if any AE terms were
deleted or were not accurately described as an AE leading to an ADO or as an SAE):

¢ Subject 10903 in Study —~SCH-1009: had the above described omission in the CRF
of whether or not the bradykinesia that lead to early withdrawal was an SAE, but
this omission was ultimately found and documented as not being an SAE
according to a DCF found in the CRF. This subject was also arbitrarily selected
for a comparison between concomitant medications listed in the CRF with those
listed in‘the narrative. The CRF listed Ativan as concomitant drug while mention
of this drug was not found in the narrative (either as a brand or generic name).
These differences or omissions did not dramatically impact on the overall
interpretation of the key observation of bradykinesia, particularly since the DCF
~ was filed with key information.
¢ Subject 100811 in Study —P01-1008: AEs of drowsiness and nasal congestion
were listed in the CRF but could not be found in the narrative. However, these
- AEs are considered minor deletions with respect to the overall clinical i 1mpressnon
of the dystonia that lead to early withdrawal in this subject.
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¢  Subject 300376 in Study -304: The narrative had “drug abuse and “suicidal
ideation reported as SAEs on Day 17 but these terms could not be found in the AE
section (domain) of the CRF (which had terms of nasal congestion, insomnia and
tinea corpis found). However, a DCF found in the CRF of this subject had the
following information, as well as additional information that was found in the
narrative but not in the AE section (located by a hyperlink to this section) of the
CREF that was reviewed: ' '

ORIGINAL .

J8J PHD DCF 3413 -0 —__Data Gorraction Farm
Teak ROTEATT-5CH- 304 Sulfect: INITG SuGiect Inltsls; S

Vel lovest - eaae— Boola . Dals: © 068-Fab-2005

CraRd By eamm— Gawitrylsie: USAG3 Garcer Nanw: s

Pagelsy

SAE/AE | 1A regards to DCF 3187, you Relapyrafl
spacified the reason for wih (specify event] Mo
vet,

ArgeatiComment

drawal ax other, SAE resulting in
hagphailsation !
However, we can not find an AE
with 4 serlous codas= YES with
hospifailsation in the CRF.
Actarding to protacot all
tiospitallsations requira that an
SAE form is send to e

Plegse pravide the required info
on the adverse event fof which
the patient withdrew fram the
study and sand ak SAE farm for
the Bospitatisdtion o -
Thank you

alart date =  “————

stop date =& I‘g:ﬁ'lw:tu
Se'ff&‘fﬁy ” b g .
actign taken « .!{.mmf dreg
tharapy sterfad = ...

)

autcome = _Soiddinved

If appiicable: Ala

tharapy...

slart data....

end date . ...

tegimen (or total dally dose in
case bf RESCUE madication).....
toite....

given for AE: YES
indication:(gpeciy evant J.-...

Report Cotions & Fnic
fage .

relation to rall medication :1‘]!(‘“&@“ ;

4.5 Compliance with Good Clinical Practices

R

DSI investigation is underway at the time of this writing.
4.6 Financial Disclosures
This section summarizes financial disclosure information.

Reviewer’s comments and conclusions: Some investigators had financial interest or funding (in
at least 2 investigators), while the majority of principal investigators did not have disclosable
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financial information. Approximately 34 sub-investigators were not contacted or did not provide
information (as described below). Potential bias in the pivotal Phase IlI trials was minimized
by the study design employed which involved a double-blind, multi-center study design and
involved multiple investigators. Sites were also independently monitored. Despite difficulties
with contacting sub-investigators, the sponsor generally provided information for the principal
investigators, as described below.

5 CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics

The following is key information on pharmacokinetic (PK) properties, as provided by the
Sponsor:

Tmax is approximately 24 hours

The PK of Pal is dose-proportional across the proposed clinical dose range of 3 mg -
to 12 mg daily.

T % = approximately 23 hours

Steady state levels are achieved within 4-5 days of daily treatment in most subjects
Fluctuation indices with daily treatment of 12 mg Pal and 4 mg immediate-release
formulation of risperidone are 38% and 125%, respectively,at-steady state. See the
following figure for comparisons between these drugs on their steady-state
concentration profiles (as provided by the sponsor).

Absolute oral bioavailability is 28%

Cmax and AUC values increase by 42% and 46%, respectively in a high-fat/high-
caloric fed state compared to a fasting state following a SD of 15 mg Pal in healthy
subjects confined to bed for 36 hours.

Plasma protein binding is 74%, primarily to alpha-1-acid glycoprotein and albumin.
In vitro studies show some slight displacement of protein bound Pal to the free
fraction (at 50 ng/ml) at high therapeutic concentrations of diazepam,
sulfamethazine, warfarin and carbamazepine.

Administration of radiolabeled IR Pal (1 mg) yields 59% of the dose unchanged in
the urine with approximately 80% of radioactivity found in urine and 11% in the
feces.

The following 4 metabolic pathways were identified in vivo (accounting for no more
than 6.5% of the above 1 mg dose): dealkylation, hydroxylation, dehydrogenation
and benzisoxazole scission.

While in vitro studies suggest a role of CYP2D6 and CYP3A4 in Pal metabolism, in
vivo studies show a limited role of these isozymes.
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60 4
- Paliperidone ER (n=37)

—¥- Risperidone immediate release (n=37)

1]
(=]

rY
Q

20

Mean Plasma Concentration (ng/mL)
8

T T T I T 1
1 .2 3 4 5 6 7

Time (Days)

: Figure 1.
Steady-state concentration profile following administration of 12 mg paliperidone administered as six 2 mg
extended-release tablets once daily for 6 days (paliperidone concentrations are represented) compared with
risperidone immediate-release administered as 2 mg once daily on Day | and 4 mg once daily on Days 2 to
6 (paliperidone+risperidone concentrations are represented). N e TR

As previously listed above, a dramatic food effect on PK was observed in subjects confined to
bed for up to 36 hours. " The 210-Day SUR provided new results on fed versus fasted effects on
PK and examining potential postural effects in the food effect on PK (confined to the bed versus
ambulatory). A food effect was demonstrated in both ambulatory and non-ambulatory conditions
using the 12 mg single dose-level. The fed state involved a breakfast of 2 eggs, buttered toast (2
pieces), 2 strips of bacon, milk and hash brown fried potatoes before the single morning dose.
The figure and table below were copied from the 210-SUR showing key results of this study.

| Appears This Way
Continued on the next page On Ol’lgln0|
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Figure 2: Mean Paliperidone Plasma Concentration-Time Profiles After Single-Dose
Administration of 12 mg ER OROS Paliperidone in Fed Ambulant, Fasted Ambulant
- and Fasted Supine Condition
(Study PALIOROS-P01-1012)

30 ;
—o— FASTED AMBUEANT
= 23 4 —o— FASTED BED
% ] —— FED AMBULANT
5 20
~ ]
£15]
g3
g o]
§ 10:
2 59 ]
&
0 F T T L3 T T 1 1 T T T T T T T 12 T LAERE it § T T T T T
g 12 24 36 48 60 72 84 96

Time (Hours)

Table 2: Pharmacokinetic Parameters (Mean = SD) After ER OROS Paliperidone,
12 myg Single Dose '
{Study PALIOROS-PO1-1012)

PK Fed, Fasted, Fasted, : Ratio, %
parameter Ambulant’ Ambulant Bed® (90% Ql)b
(Treatment A} (Treatment B) (Treatment C) - AB /B
N 58 59 62 57 57
o on 20.00 22.00 24.00
f— (9.00-28.00) (6.00—28.00) (6.00~-28.80) )
Coas, L o 159.56 106.08
ngfon. 2022159 1742720 186%759 44451 196 50y (95 89-11736)
AUCps o _ ' o 155.51 103.92
- + :
agmin (102F338 685%297 7LD 4040 17213) (93.90-115.02)
AUC, _ . 153 .94 103.71
Ty + F + R 3 o + ) N
agmlh (19T E06 TALEII0 TIEIB (43951 17036) (93.73-114.75)
tia bt 201231 219+33  207+33° - -

* data presented as arithmetic mean + SD; tygy presented as median (range)
® ratio of geometric means with 90%% confidence intervals; for statistical snalysis: data
were analyzed on logarithmic scale, aud transformied back to original scale
=60 : ’
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The following figures are of individual subject PK values in the first food effect study conducted
which used the 15 mg single dose-level of OROS Pal (Study P01-1008). Subjects were confined
to be for up to 36 hours.

Figure PK 5: Individusl and Mean Bioavaitability Psrameters of Paliperidone by Trestment
RO7G477-P0O1-1008 pagel of 2

Treatment A: Sinzle oral dase of 15 me ER QROS paliperidone Phawe 3 formulation in the fasted stste

Treatnent B: Singfe orst dos2 of 15 mg ER OROS paliperidons  «aniammam® | jn thae
faseed state

Treatment C: Singte oral doce of 15 mz ER ORQOS paliperidore’  eanaseessenem afiera
hizh-fat breakfast _ :

Opesn circles: individuat values ; Solid line: arithinetic mean, SD as error bars
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Treatment A: Sinzle oral dose of 15 mes ER OROS paliperidone Phasa 3 formalation in the fasted ststs

Treatment B: Single oral dose of 13 mz ER. OROS palipatidone  esssmesesmasmesess | in the
fasted state

Treatment C: Singje oral dose of 15 mg ER OROS paliperidons  eumummmseemmmammn, 257 2
hipgh-fat brackiast

Qpen cirdles: individast valuag ; Solid line: arithmetic mean, SD a5 error bars
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F|gur= PK 4. Overtay Plasma Concentration-Tima Profiles of Palipesidene
RO76477T-PO1-1008 paze Jof 3
Trestment C: Single crsl dose of 15 mg ER OROS paliperidone “SSsssems — 2fera

Bigh-fat breakfast
Tep: linesz-Yivaar scale ; bottam: log-linesr scate

Treatment = . (Fed)

Plasarma paliperidons (ngimL)

Time (h)

A QT prolongation study will be described fater, that showed QT prolongation effects of the
immediate release (IR) Pal formulation (Study SCH-1099). However, for comparisons with
previously results a figure is shown below of individual subject plasma profiles over treatment
days. Before presenting this figure the following outlines treatment given to these subjects
(copied from the CSR):

* Four placebo capsules on Day [;

« Two paliperidone 2 mg capsules and 2 placebo capsules on Day 2;

* Three paliperidone 2 mg capsules and 1 placebo capsule on Day 3;

* Four paliperidone 2 mg capsules on Days 4 through 8.

Subjects in the moxifloxacin group received once daily doses as follows:
* Four placebo capsules on Days 1 to 7;

* One moxifloxacin capsule (over encapsulated 400 mg tablet) and

3 placebo capsules on Day 8.

Compare levels from subjects in this QT study (levels are shown in the figure below) to levels
shown in previous figures of Pal (OROS formulation) since QT prolongation effects and food
effects were observed (Section 7.1.12 A in this review describes QT prolongation results of
Study -1009 which was conducted in patients with schizophrenia).

34



Clinical Review

Karen Brugge, MD

NDA 21-999

Paliperidone OROS® oral formulation

Figure 3: Overlay Plasma Concentration-Time Profiles of Patiperidone ou Days 1 through 10
(Study RO76477-SCH-1009; Pharmacokinetic Analysis Set) ‘

s 8 8 &

Paliperidone Plasma Concentraticn (ngfmt)
2

[
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The following scatterplot is shown (fdund in the CSR of -304) in order to see the individual
subject range of plasma levels observed in subjects in a pivotal 6-week Phase [I[ trial that had the
12 mg daily dose-level. This dose-level is being shown, since the sponsor is recommending this
dose as the maximum recommended daily dose in proposed labeling. Dosing was to occur in the
mornings”in Phase III trials without monitoring food intake and it appears from the protocol
description that only the first half of non-elderly subjects, along with all elderly subjects of
which there were only a few, were to have PK sampling conducted on selected days (Days 15
and 36 at 1 to 2 hours post-dose and at least 4 hours post-dose). The protocol describes
population PK analyses to be conducted on the PK data from Phase II trials.
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Figure PKPD 1: Scattterplots of ATMS Versus Plasma Concentration of Paliperidone aud Qlanzapine

RO76477-SCH-304 . Page 1 of 2
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Plasma Concenlration {ng/mL)

was preformed prior to adatinistration.
1 concentrations are represented on a logarithimic scale.
<at: 6 mg ER OROS paliperidone q.d., 12 mg ER OROS paliperidone q.d. or placebo. - oo e

PK in Special Populations.

According to the sponsor studies fail to show a need for dose adjustment in patients with hepatic
impairments, whereas a reduction in dose is recommended for patients with moderate and severe
renal impairment. Dose adjustment is also not needed on the basis of gender or race, according
to the sponsor.

Studies of the elderly show a 20% lower clearance rate of Pal at steady state compared to that
observed in younger adults (18-45 year olds). However, the sponsor claims that population PK
studies failed to reveal a need for dose adjustment. '

Reviewer Comment on the Food Effect. While the above and proposed labeling is subject to
OCPB input (pending at this time) the above large food effects of Pal is notable. In the opinion
of the undersigned reviewer a food effect is a significant issue from a clinical safety perspective
given the cardiovascular effects of the drug as described later in this review. The sponsor

includes the following language in labeling regarding this finding:
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e ———— —t— Clinical
trials establishing the safety and efficacy Of emmmwmesss  were carried out in subjects without
regard to the timing of meals.” '

The potential for a large food effect exists in the patient population that needs to be adequately
characterized in the opinion of the undersigned. Furthermore, proposed labeling (as above)
does not in the opinion of the undersigned reviewer, adequately address the issue of a food effect
and that the patient population can be subject to this effect. OCPB input is recommended on
determining an adequately maximum recommended dose-level and regarding how labeling
should describe potential food effects if the NDA were ultimately deemed by the Agency as

approved. See the final section of this review for further comment and recommendations.

Reviewer Comment on the Elderly Population. The sponsor claims a dose adjustment is not
needed for elderly yet in the opinion of the undersigned a lower starting dose and a more
gradual increase in dose (when clinically indicated) should be recommended for the elderly than
is being recommended for the non-elderly healthy patient population, similar to that found in
approved labeling for Risperdol® as described in the following (similar to that found in
approved labeling). Refer to the last section of this review for further comment and

recommendations.

\

Section 7 of this review will describe some safety findings suggestive of an age-group effect
among elderly on some of the cardiovascular parameters. This population is also likely to be at
greater risk of adverse effects of Pal on not only QT prolongation effects and other
cardiovascular effects, but also on adverse effects involving other organ systems. Finally Phase
Il trials had very few elderly patients and the elderly Study -302 was small, such that safety
findings are only considered as preliminary results. Furthermore, subjects in this elderly trial
received Pal using a flexible dose design with only 3 mg daily-dose increments permitted in
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which the dose could not be increased more frequently at weekly intervals. This is contrasted to
the fixed dose Phase IlI trials of almost all non-elderly adults that used daily doses as highas 15
mg. Therefore, a more gradual dose adjustment as well as a lower starting dose than
recommended for the non-elderly population should be recommended in labeling, along with a
clear description of the treatment regimen employed in this study and it's limitation in examining
safety (primarily due to the small sample size as well as other limitations inherent in the elderly
population).

5.2 Pharmacodynamics
The in vitro pharmacodynamic properties of Pal (as described in the submission) generally

appear to be similar to that of risperidone. Sections on pharmacodynamic properties of Pal on
efficacy and safety in clinical trials are addressed later in this review.

5.3 Exposure-Response Relationships

Refer to Sections 6 and 7 for dose-response relationship information on efficacy and safety,
respectively.

6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication

The proposed indication is for treatment of Schizophrenia.

R

S 6.1.1 Methods

Summary of Study Design. Three pivotal multicenter, placebo controlled, active controlled,
randomized, double-blind (DB), fixed dose-response, parallel group trials were conducted to
establish efficacy of oral paliperidone administration for the treatment of Schizophrenia (Studies
R076477-SCH-303, R076477-SCH-304, R076477-SCH-305). The daily doses among these
trials ranged from as high as 15 mg daily (in Study R076477-SCH-305) to as low as 3 mg in
Study R0O76477-SCH-303. The 15 mg treatment group was started on 12 mg daily for the first
seven days of treatment followed by 15 mg daily for the remainder of the DB phase. The active
control groups in these trials received olanzapine (10 mg daily). Double-blind treatment was
given for 6 weeks.

The following table summarizes the 3 pivotal éfﬁcacy Phase IlI trials, as well as a summary of a
small study of elderly subjects the preliminarily examines efficacy.
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Table 2: Phase 3 Multicenter, Double-Blind Placebo-Controlled Studies Providing the Basis of Efficacy for
ER OROS Paliperidone in Subjects With Scinzophrenia

Protacal Na.

Region (Country)

Study Desizn

Daily Dose and
Study Duration

Subjects Included ic
Analysis of Efficacy

Fixed-Dase Stadies in Subjects (218 years of age) with Schizophrenia

ROTESTI-SCH-
303

Fey Bificacy
Study

r

RO7637T-5CH-
34

Hey Efficacy
Study

ROT6477-SCH-
303

Key Efficacy
Study

Westem Europe (France,
Greece, ihe Natherlands
sad Spain}

Eastems Eurane {Bulgaria,
Croatis, Estoais, Poland,
Fnssis, Slovakia)

dia

Monh Amierica (Undted
Statas and Canads}
Eastem Europe (Ukrzhe,
Bulgeris, Romania, snd
Poland}

Aszia (Hoag Koag,
Malaysiz, Republic of
Korea, Singapore, and
Taiwan)

Souith Afica

Rardomized, 6-week DB,
plscebo- and active-
controiled, paralfel grdup,
dose-saspanse, 3 fixed
dossges of ER OROS
patipzridons {6, 9, snd

12 mg/day) and olanzapme
{10 mzdzy).

Randomized, 6-week DB,
plscebo- and active-
conirolled, parsilel zroup,
dose-response, X fixed
dosages of ER. OROS
paliperidone (6 and 12
mgidsy} and olsazapine {10
mzfdsy).

Randomized, 0-week DB,
placebo- and acdve-
coniralied, parallat group,
dose-rasponse, 3 fixed
dosages of ER OR.OS
paligeridena (3, 9, snd 15
mgz/dzy) and olanzapine
€10 mz{day).

Piacshe
BR.OROS
Dalipesidons

& mgfday

9 mgfday

12 mgfday
Olarzspine

10 mgfday
S5-day screening
G-wk DB phave
Placeba
BR OROS
Daliperidone

6 mg/day

12 mgfday
Qlarzspine

10 mgfday
5-day screening
§-wk DB phase

Slacebo
ER OROS
Daliperidone
3 mgiday
9 mgfday
15 mgfday
Olarzspiva
10 mgfday
5-day screening
6-wk DB‘phsse

Blscebo=126
Patiperidone § mz=123
Patiperidone 9 mg=122
Paltperidone 12 mz=13¢
Olanzapine=128
Total=028

Plecebo=105
Pafiperidone 6 me=111
Pakiperidone 12 mz=111
Olanzapine=105
Total=£32

Placebo =120
Palipesidone 3 mg=123
Paliperidone § ma=123

= =-- Paliperidone IS mg=113

Olanzapinae =126
Taeal=605

Flexible-Deaze Safety and Falerability Study in Elderly Subjects (265 vears) with Schizophrenia

ROTELHT-5CH-
302

Supportive
Efiicacy Study

Eastem Ewroge {Czech
Repubtic, Russta,
Skovakia, and Ukraine
Ortheey ¢Souih Afica and
Greecey

Rapdomired 6-week DE,

placebo-coarolied squdy of
fexible dozes of ER ORQS

psliperidone (2:1 ratio of
active drug te placebo).

Dlaceba

ER OROS
Daliperidone
Flzxible doses (3 mg
ta 12 mgf/day)

5-day screeaing
6-wk DB phase

Pacebo =38
Paliparideaa
312 mg =76
Total =114

‘Investigators. The sponsor provided a listing of investigators in the N0OOO submission.

Subjects. A total of 1665 subjécts were in the intent-to-treat (ITT) population. The [TT

population is defined as a randomized subject who received at least one dose of study drug and

had at least one post—randomization efficacy assessment. The following provides an

enumeration of ITT subjects by DB study drug assignment (among the 3 pivotal Phase 1 trials, -

combined):

e 351 subjects received placebo
e 935 subjects received paliperidone (extended release OROS® formulation)
¢ 359 subjects received active control drug (10 mg daily of olanzapine)
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The following are some of the key eligibility criteria:

e Subjects were 18 years and older adults, generally healthy men and women with
Schizophrenia for at least one year using criteria from the Diagnostic and Statistical
Manual of Mental Disorders, 4™ edition (DSM-IV). - v

e Subjects were required to have a Positive and negative Symptom Scale total score of 70
to 120 at baseline and were inpatients for at least 14 days during the study.

The following are some key exclusionary criteria:

e  Subjects with a history of severe gastrointestinal narrowing were excluded.

e Subjects with a history of failing to respond to risperidone for acute psychosis on at
least 2 occasions were excluded (must be documented that failure to respond occurred
with adequate doses and durations of treatment or due to failure to tolerate an effective
dose). .

e Subjects with alanine aminotransferase (ALT) or aspartate aminotransferase (AST)
values of over twice the upper limit of normal (ULN).

Refer to Sections 4.1 for more details on the enumeration of subjects.

An additional 6-week Phase Iil trial (R076477-SCH-302) was conducted on elderly patients
using a flexible dose design (3-12 mg daily of paliperidone. Other aspects of the study design of
this trial were generally similar to that employed in three above described pivotal trials of non-
elderly adults. The ITT population consisted of 114 total subjects of which 76 subjects received
paliperidone and 38 subjects received placebo. Section 4.1 provides more details enumerating
subjects in each treatment group.

Section 6.1.3 describes the actual study design of the above trials in more detail.

Section 6.1.2 describes additional key aspects of the study design of the 6-week DB Phase [II
trials. '

6.1.2 General Discussion of Endpoints

The primary efficacy measure was the mean change from baseline to treatment endpoint on the
Positive and negative Symptom Scale (PANSS) total score. This dependent variable is generally
considered as a standard measure for Phase 11 trials for establishing efficacy in treating
schizophrenia. Additional comments on the efficacy endpoints are discussed under subsequent
sections (or were previously discussed), as well as in the final section of this review which also
provides recommendations relevant to efficacy.
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6.1.3 Study Design

Section 6.1.1 provides the overall study design and shows a table specifying dose-levels

employed. Additional key aspects of the study design of Phase III trials are described below.

This section is also intended to include reviewer comments on the study design (in accordance

with the Clinical Reviewer MAPP). Sections below that contain reviewer comments are
italicized.

Pivotal Phase III Non-Elderly Schizophrenia Trials (Studies -303, -304, and -305)

Screening of subjects occurred within a maximum of 5 days from baseline upon which subjects
were randomized to study drug. Daily dose-levels of paliperidone among the 3 pivotal trials
were 3, 6,9, 12-and 15 mg. See previous sections for which studies examined which dose-levels
and for the number of subjects in the various treatment groups.

The dose-levels chosen for the pivotal trials were selected on the basis of the following key
points, according to the sponsor: -

e - Risperidone is reported to be equipotent to paliperidone (the basis for this
conclusion is not clear to the undersigned reviewer) and the recommended daily
dose of risperidone for treatment of schizophrenia is between 2 and 6 mg in
approved labeling.

*  The mean bioavailability of paliperidone is approximately 33% of that of
risperidone, such that a daily dose of 6 to 18 mg of paliperidone was anticipated
to be effective, given the 2 to 6 mg daily dose range for risperidone (as above).

e D, receptor occupancy of 70 to 80% is hypothesized as being associated with
efficacy and was reportedly achieved by doses between 4.5 and 9 mg in a PET
scan study conducted as part of the sponsor’s development program.

Key eligibility criteria were previously described under Section 6.1.1. One key criterion that is
provided in more detail here is that to be eligible for randomization to DB treatment patients had
to score within 70-120 on the PANSS total rating at both screening and baseline visits and could
not show 25% or greater improvement on the PANSS total score between these 2 visits. Patients
who did not meet these criteria were excluded from the study.

Elderiy Phase III Trial (Study -302)
This study was almost identical in study design to the previously described plvotal trials except
for the follow major differences:

o The age of subjects was restricted to = 65 years old

o Subjects were randomized to either Pal or placebo groups (2:1) for the 6-week DB phase
~o A flexible dose regimen was employed at a daily dose-level of 3 to 12 mg of Pal.

o The Pal group started at a daily dose level of 6 mg which could down adjusted to the 3
mg daily dose-level over the first week of DB treatment. However, the daily dose level
could not be increased until after the first week of treatment. After the first week of
treatment dose increases could be made no more frequently that every 7 days at daily-
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dose-level increments of no greater than 3 mg. The dose could be decreased at anytime
to a daily dose of no lower than 3 mg. Dose adjustments were made at the clinical
discretion of investigators to optimize efficacy, while minimizing adverse effects.

Concomitant medications. v
Psychotropic medications were discontinued at screening over a maximum of a 5 day period
prior to baseline (prior to randomization to double-blind treatment) and were also prohibited
during the DB treatment phase except for the following:
¢ Patients on a stable dose of benzodiazepines or an antidepressant were continued on
their usual regimen during the study at a fixed dose (no dose adjustments were
allowed).
¢ Rescue treatment with benzodiazepines was permitted for agitation, anxiety or
sleep difficulties within pre-specified treatment restrictions and
e Rescue benztropine treatment for extrapyramidal symptoms (EPSE) were permitted
within pre-specified dosing restrictions.

Section 6.1.4 provides the incidence of the more common concomitant medications used during
the study. '

Reviewer Comments on the Study Design. NI

The 6-week duration of the double-blind treatment phase and other aspects of methodology are
generally a standard approach for establishing efficacy of a study drug in the treatment of
patients with acute schizophrenia. Generally, Phase Il trials of this nature only employ a
minimum cut-off score on the PANSS total or on a comparable measure. As a result of using this
upper limit in the sponsor’s Phase Il trials, the studies excluded more severely symptomatic
patients. Section 6.1.4 shows baseline results that show an adequate proportion of subjects who
scored in the severe category on the CGI-S, while few subjects had the highest score on the CGI-
S.

Efficacy Assessment Schedule
Efficacy assessments were conducted at screening, baseline, and generally on a weekly basis

during the DB phase of each of the 3 pivotal Phase III non-elderly trials and the Phase I1I elderly'

trial.

The primary efficacy variable was previously described and further discussion of statistical
methods for this variable and secondary variables are provided in the next subsection.

Secondary variables are listed below. 7
o Mean change from baseline to treatment endpoint in PANSS subscales and on additional
scales as follows: '

42

.Mrl":



Clinical Review

Karen Brugge, MD

NDA 21-999

Paliperidone OROS® oral formulation

o PANSS subscale for positive symptomatology which includes severity ratings of
symptoms that commonly appear in the acute phase such as hallucinations, bizarre
behaviors, among others.

o PANSS subscale for negative symptomatology which are severity ratings of
symptoms that commonly continue during non-acute {chronic) phases of schlzophrema
such as social withdrawal, motor retardation and others.

o Additional PANSS subscales (see Section 6.1.2 for complete listing in a summary
table on efficacy results).

o Personal and Social Performance Scale (PSP): a clinician rating scale that has been
previously used in psychiatric patients in rehabilitation facilities. Subjects are rated on
difficulties in self-care, with work and study, personal and social relationships and
aggressive behaviors over a 1-month period. The total score can range from 0 (absent)
to a maximum score of 100 (very severe).

Median change in Clinical Global Impression-Severity Scale (CGI-S) which is a standard
scale employed in Phase III trials for examining efficacy in treating a given psychiatric
disorder. The clinician rates the overall severity of the patient’s psychiatric condition at a
given time-point in the study. This scale is intended to provide an overall clinical rating
of the severity of the patient’s clinical presentation of their psychiatric disorder. '
Visual Analogue Scales (VAS) were employed for self-ratings of quality of sleep and
daytime drowsiness, each, over the past 7 nights.

Additional secondary variables were included. e e

Table 3: Visit Schedule for Efficacy Assessnrents Performued in the Four Phasze 3 Clintcal Studies
Providing the Basts of Efficacy for ER QROS Pals.pendcme m Subjects With Schitzophrema

R
§ = Double-Blind Treatment Phase
Week -1 1 2 3 4 5 6
Procedures ' Day 4 & 15 22 29 36 43
Investizater-Rated Efficacy Assessment
Positive and Negzative Syndrome Scale (PANSS) ¥ ¥ X X ¥ X X ¥ X
Personzl and Soeial Performance Seale (PSP) X X
Climcal Global Impression Scale — Seventy (CGI-5} - X ¥ ¥ X X ¥ X X
Subject Self-Rated Efficacy Aszesament
Symptons and Qualsy of Life m Schizophlrenta Seale (SQLS) X X X X X
Slaep Visual Analog Seale (WAS) | X X X X X

Refer to Table series 10.2 in the appendix of this review for the study schedules for the 3 pivotal,
primarily non-elderly trials and for the elderly trial (Studies 303, 304 and 305 and Study 302,
respectively).

Reviewer Comment. A description of key secondary variables cannot be found in efficacy
sections of pivotal Phase [l trials in Module 2.7.3 (Summary of Clinical Efficacy) or in efficacy
sections of the Clinical Study Reports. Documentation of declaring key secondary variables (a
priori) cannot be found by the undersigned reviewer or by the Biometrics Reviewer at the time of
this writing. Yet the sponsor's proposed labeling includes a description of most secondary
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variables in pivotal trials. Refer to Section 9 for further comment and recommendations on this
issue.

Primary and Secondary Efficacy Analyses
The primary efficacy variable was mean change from baseline to treatment endpomt on the
Positive and negative Symptom Scale (PANSS) total score.

The primary analysis was conducted on the last-observation-carried-forward (LOCF) dataset of
the ITT population (as previously defined). Each paliperidone group was compared to the
placebo group on the primary efficacy variable. The statistical test for the primary analyses was
an ANCOVA model. Treatment and analysis center were the independent variables in this
model and the baseline PANSS total score was a covariate. Dunnett’s procedure was used to
adjust for multiple comparisons between the placebo group and each paliperidone group. The
observed cases (OC) dataset was used for additional secondary analyses for exammmg effects on
the primary efficacy variable at each time-point of the treatment phase.

Each paliperidone group that was found to show “superiority” over placebo on the above primary
analyses was also compared on secondary efficacy variables using ANCOVA (on mean change
from baseline to treatment endpoint) except for the CGI-S (in which an ANCOVA on the ranks
of change was employed). Adjustment for multiple comparisons was conducted by using an
unconditional re-sampling algorithm. Treatment group comparisons on the PSP were conducted
using this algorithm for adjusting for multiple comparisons. Additionally groap comparisons on
the PSP were conducted using the Dunnett’s procedure.

No adjustments for mult'iple comparisons were employed for group comparisons on the VAS
sleep scores.

6.1.4 Baseline Characteristics of the Study Populatlon (Demographlcs, Concomitant
Medication Use, Medical and Psychiatric Conditions)

Disposition of the Subjects. Refer to Table 4.2.1 in Sections 4.2 above, for enumeration of
subjects in various study populations (enrolled, randomized, ITT Safety, completers and others).
The disposition of subjects in the 3 pooled pivotal trials is shown in the table below (as copied
from the submission).

Continued on the next page
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Table 8: Study Completion/Withdrawal Information
{Study RO76477-SCH-303: All Randomized Subjects)

ER OROS PAL Olanzapina
Placebo 6 mg 2 mg 12 mg 10 mg Total
(=127 (N=123} N=122} WN=130) {N=128) (N=630)
8 (5 u (%) = (%) n (%) n (%) n (%)
Completed 38 (46) 80 (65) 86 (70} 101 {78) Q0 ( 70} 415 ( 66)
Withdrawn : 69 (54) 43 (35) 36 (30 25 (22) 38 (30) 215(34)

Lack of afficacy 51 ¢ 40) 20 16) 1916y 13 ¢ 10) 19 (15) 122(19)
Subject choice 3 -

(subjact withdrew consent) (6 N ¢ 806 3(H 406
Adrerse avent 97 S(H 4( 3} §( & 9(n 18 ( 6}
Lost to follow-up 2(23) 1{(hH Iy G 2 T¢ 1)
Death a 0 0 o N 1(=1)
Stedy medication non-compliance 0 Q Q 0 1( 1} 1(=1)
Other - 0 5(4) ¢ 1] I{H 6( 1

Cms:—tafetafnc-é: Modi 3.5 1\R076477-SCH-303\Table 6.

Table 9: Stady Conspletion/Withdrawal Information
{Stidy RO76477-SCH-304: AH Randomized Subjects)

ER OROS PAL Qlanzapine
Placebo 6 mg 12 mg 10-mg Total
MN=119) (N=112) (N=112) MN=110) =444y
n (%) a (%) 8 (%) 5 %) = (%)
Completed 3T (24 51(46) 54 (48] 50 (43)y 192(43)
Withdrawn 73 (65} 61 (54 S8 (52) 60 ( 55) 232 (37
Lack of efficacy 39 ¢33) 26{23) 16 ¥y ~~ (2~ 0 105 (24
Subject choice - 17(13) 12(17) 21 ¢19) 17{ 15} 14€1D
(subject withdrew consant) : '
Laost to follow-up LAY 8(DH ' 10 (9) 6¢ ) 28 ( 6}
Adverse event 3(5) B8N 6(5) 8¢ T 27( 6}
Study medication nen-compliancs 3(3) 0 3@ 2( Y $(
Other 5(3) 0 hIv ) (Y 16( 2}

Cross-reference: Mod3 3.3 P'RO76477-SCH-304\Tzable 6.

Table 10: Study Completion/Withdrawal Information
{Study R0O76477-SCH-303: All Randomized Subjects)
ER OROS PAL Olanzapina
Placabo Img % mg I5mg 10mg Total
m=123) @=127y @=125] @®=113) ({N=128) N=618)
a(% . n(%) n (%) n (%) n (%) (%)

Coampleted 47 (38) 70 (35) T8 {62) 82¢71y BR(&% 365 (59)
Withdrawn 76 (62) 37(¢45y . 47{3%) 33¢29y 4031 253 (41)
Lack of efficacy 34(44) 31 (24 33 (18} 14¢12) 16 (1% £38 (22)
Sabjact choice {subject withdrew 1I3(1L) 17(13) 18 (i4) S(N 11{( 9 67 (11}
consent} . : )
Adversa event 5(4 3( 2y &§( 3} 4( 3} S 23¢ H
Lost to follow-ap 0 11 0 2( 2} 31(3) 6( 1}
Study predication non-comphiance 0 1¢ 1 g (1 1(1) 4( 1)
Other 4(3) 4{ 3} 0 3I(3® £ 3) 130 2)

Cross-raference: Mod3.3.3. 1'RO76477-5CH-305 T able 6.

The disposition of subjects in the elderly Phase III trial are shown below (copied from the
submission).
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Table 5: Study Completion/ Withdrawal Information
{Stady ROT6477-SCH-302 Safety Analysts Set)
’ Placabo BR OROS PAL Total

(N=38) WN=76) N=114)

n (%} n (%&) n (%)
Caompleted 26 ( 68) 64 ( 84) Q0 { 79)
Withdrawn 12(32) - 1216 (21
Lack of efficacy 616} 3(4H 2( 8
Adverse event 3(8) 5(H 8(TN
Subject chaice (snbject withdrew consent) 1(3 (3 3(3)
Death 1(3) 0 1(1)
Stady medication non-compliance 0 11 (1
Other® 13 1D (7

T Thase included discontinuation on Day 36 due to parsonal circumstances for the subject
in the pakiperidonie group and discontinmation on Day-32 due to lack of study
medication at tha site for tha subject in the placebo group.

Cross-referenca: Mod3.3.5. 1\R076477-SCH-302\Secd 1

Demographic Features

Treatment groups among the 3 pivotal trials were generally similar on demographic features
(distribution of subjects on the basis of gender or ethnicity and on mean or median age, as well
as age range). However, some differences were observed across individual studies, as noted by
the sponsor. For example Study -303 (conducted in the US) had a numerically greater
distribution of subjects in the overweight or obese categories than in the within-the-normal
category compared to the distribution of subjects among these categories in the other 2 trials.
Study -303 also had approximately an equal distribution of male and female subjects (52% .

“males), while the other two trials had approximately 70% males. Some differences across ethnic

groups were also observed.

Reviewer Comments on Demographic Differences Across Studies. The differences in
demographic features across studies are likely to be reflecting direct or indirect geographical
differences in where the studies were conducted, among other factors. Since the observed
differences varied from one study to another rather than following a consistent pattern, while
efficacy was demonstrated in all 3 trials, as discussed later, it is not likely that demographic
differences could account for consistent results on efficacy.

The study population of each pivotal trial had a mean age of approximately 36 to 39 years old

and the majority of subjects were “White” (44 to 69%) and male (59 to 67%). Few subjects in
the pivotal trials were elderly (ages ranged from 18 to 76 years old).

The tables below summarize demographic features in pooled studies.
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Fable 11: DBemograpliic and Basaline Characteristics: Pooled Data

_{Stadies RO76477-SCH-303, RO76477-SCH-304, and R076477-SCH-305: Intent-to-Treat Analysis Sef)

ER ORQS PAL Olanzapine
Placebo 3mg 6 mg Ymg 12 ms 1Y mz 10 mg
) (N=351) N=123) ~ (N=134) (&=2435) (N=24Q) MN=113) W=359)
Age (years)
N 351 123 234 245 24¢ 113 359
Catagory, m (%6)
18-25 £5(13) 24 ( 20) 37 (1) 111N 3I5¢1S) 17 (15} 34(15)
26-30 23372 BA(6%) 173 (74) 174¢71) VI3(72) S4{7Hy 256 (71)
=50 33(15) 15(12) 34 (13) 6 (12 32(E3) 1211} 49 (149)
Mezzn (8D) 390(11.04) 363 (1098) 394 (10.51) 37.4(11.18) 385(1099) 37.6(984) 3I76(1094)
Median 390 359 400 360 393 38.0 1760
Range (I8;71) (1968 19;73) (18:67y (19;66) (18;67) (18:;76)
Sex, b (%)
N : 351 123 234 245 244 113 159
- Mde 231¢66y 78463} 137 (59) 151 (62) 146 (61)  73(65) 24G(67)
Female 120(34) 45(37} 97 (41} 94 (38) 94 (39) 40 35} 119(33)
Kace, n (%4)
N 351 123 234 245 240 113 359
White 27{6y 61(50} 152 (65) 170 ¢ 69) 156 (65) 30(449) 215 (60
Black 79 {23) 25(20) 64(27) NN 65(27) 27(24) 83(24)
Asian 28¢ 8) 0{ 3 0 28 11) 90 29(26) 3510y
Other 27( 8) T{ 6) 18(® 35¢10) 19 8) T(6) M(T
Region, n (%) .
N 351 123 234 245 240 113 359
North America M4y 40(33) 111447 45 ( 18) 111 (46) 37(33) 130 (42)
Western Burope 33 ( 9} (1N 15¢ 63 3£{ 14 17(7 17¢15) 3510
Bastern Europe 126 (36 33(27) 21 (3% 122 (507 94(39% T NO2H IR
Asia 45{13) X9 (243 I7( 7% 44(18) 18¢ 8) 28(23) 45(13)
Bady maszs index (kg/m2)
N 350 123 134 2435 240 113 336
Category, n (%6)
Normal <25 168 (48)  6§8(33) 90 (28} 137 ¢ 36) 04 (43) 61(34) 178 {300
Overweight23-<30 §3 (27} 30 (24) 15(32) T3 S1 {34y AT @e) 3527
Obese ==30 89¢23) S25( 26 69(29) 31 (13) 35(23) 27( 243 83231
Mean (S8D) WB6IE 257Gy 72634 250316 268624y 267(771)  267(704)
Median 257 2432 26.6 244 259 245 249
Range (16;53) (13:45) {15;65) (16;35) (13;590) {17:5% {1561

Continued on the next page
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- The following table summarizes baseline and past psychiatric history as found in the submission.

Table 12: Diagnosis and Psychiatric History at Baseline: Pooled Data
(Studtes RO76477-5CH-303, RO76477-SCH-304, and RO76477-SCH-303: Intentto-Treat Analysis Set)

ER OROS PAL Olanzzpime
Placebo 3 mg 6 mg 9 mg 12 mg 15 mg W mg
(N=331)  (N=123) (=234} (N=245) (N=240) (N=113)  (N=359)
Schizaphrenia fype, n (%6}
N 351 123 234 245 240 113 359
Paranoid (295 .30) IRL{80) 90(73) 204(BT) F95(8®)  l99(&h) 835(75) 299(83)
Disorganized (295.16) M8 ) I 13( 3 9¢ 4 6( 3 3(2
Catatonic (295.20) 0 Y@ 1(<1} 1(<h) 1(<l) 1( 1) I(<1)
Undifferentisted (29590) 49(14) 24 (20) 26( 9 31C13) 281D 18(16)  47(13)
Residual (295.60) (D 1(1 6( 3) 5(D 53¢ 2 3( 3y 401
Age diagoosis of schizophrenia (yrz) )
N © 350 121 232 M 240 111 336
Mean (SD} 263(9.57) 257(8.23) 25.8(849) 266(549) 12355(39%) 232(7.77) 253 (874)
Median 24.0 240 240 240 23.0 250 2310
Range (3;60) 2:52) (5:55) 857 (9,61 (1;53) 367
Baseline fotal PANSS
N 351 123 234 245 240 113 339
Mean (SB) 93.9(11.68) 91.6(12.19) 93.4(11.20) 93.6 (12.55) 94.4¢1116) 92.3 (12.33) 93.7 (1L.79)
fedian 930 920 920 930 940 910 93.0
Ranga : (70:120) (L123)  (T0:123)  iST136)  (F0:121)  (65:120)  {6TE4T)
Baseline CGL-8, & (%6)
N 331 123 234 245 240 113 339
Very mild Py 9 0 0 1¢=13 10Dy ]
Mild D Iy (2} (3 LY@} X B Ty
Moderate 138 ¢ 39) 344 BB(3B)  102(42) - 32(39)  46(41) 172¢34)
Markad 171 ¢ 49) 50(41) WO9(4Ty  108(44)  I23(51) SFC45)  185(5n
Sevara : 35019) 1613 3214 261y 31y BR{ID  41(11)
Bxtremely severe ] Q 0 (1) 0 Q (1}
Prior antipaychafic use, n (%)
351 123 234 243 240 113 359
Atypical antipsychotics 232 ( 66) 79064y  170(73)  H6(60)  I68( T 63(356) 234 (63)
Typical antipsychotics 173 ( 49) 68 ¢ 55) 8l(35) 138(36) 37¢36) 62(35) 168(4T
Prior hospitalization®, n {96)
N 351 123 233 245 240 13 358
None . 41 (12) 18 (15) 2611} 37¢15) 24 (10 EL(Oy  38(1L)
Once O 89(2%) 35 (28) 52(1Y) 34(14) 60 { 23) 23(20y  83(313)
Twice 56 {16} 19 (15) 40(17) 44(18) 11017 18025 7020}
Three times 47(13) 20(16) 35(15) 19(16) 41(17R 15(13)  46(13)
Four times or more 118 (34) 31 ( 25) 80 {34) 91 {37 74 (31) 16032 121(34)
* Prior hospitalization for psychosis, exclading the current hospitalization. . .
pears This Way
on Original
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Table 16: Diagnosis, Paychiatric History, and Symptom Severity at Baseline
{Pooled Double-Blind Studies RO76477-SCH-303, 304, 303: Safety Analysis Set)

ER OROS FAL Qlanzapine
Placebo Img & mg Y mg 12 mg 13 mg Total Wme
M=355) =127 (N=2315) (N=246)  (N=242) (N=113) (N=963) (N=364)
Schizophrenia type, n (%)} ' '
N 335 127 233 246 242 E13 963 364
Paranoid (29530) 283 (80Y 93(73) 205(87) 195(79) 2W0L{83) 8’3(T5) TI9(RE) 304(84
Disorganizad (295.10) 14( 4 7( 6 ICD 14( 6} 9 (4 6( 5 9 ( 4) 8§( 2
Catatome (295.20) i 1( 1 (=) F(=1) E(=1) 1(H S5(D (<)
Undifferentiated A9(14y  I3(20) WS 31PN 1816y 120(12) 4T¢13)
(295.90)
Residual (295.60) T( 2y (D 6( 3) S(Y 5( ) ¢y 20¢2) 4( 1Y
Age at diagnosis of schizophrenia (yrs)
N 354 125 233 42 242 i1l 953 361
Mean (SD) 263¢9.53Ty 258 (B.19) 258 (B.49) 26.5(8.56) 25.3(8.96) 252 (7.77) 258 (8.51) 251 (8.76)
Median 240 340 240 40 230 250 240 230
Range (3;60% (2;52} (3:33) 3T (9;67) {1;5%) {1;62) (3;67)
Baseline fotal PANSS ' :
N 33% 127 235 - 46 242 113 963 364
Mean {SD} 938 913 933 937 943 923 933 9317
(11.87) (12.14) {11.21) (1261} (11.§8) {1233 {11.84) (11.73)
Median 930 920 N9 93.0 940 1.0 930 930
Ranga (70:120)  (71;123)  (70;123) {67;136} (70:121)  {65:120 (63;138) (67,147
Baseline CGI-S$, n (9%)
N 353 127 233 246 242 113 963 364
Very reid 1{<lh @ 0 9 (=1} (Y REE)] Q
Mild N 3 HETETE)) I (Y TR (D
Moderate 141(40) 36 (49 §8(37) 102(41) 8X(34y 46(4L) 374(39 123 (34)
Marked 172(48) 51400 E1G(4T) 108{44) 125(32) 31(43) 4463(46) 189(52)
Sevare 34103 17(13) 32{14) 27(tl) 3IT(13) 13(12)  120(12) 41 (1D}
Extremely savere G ] 0 I a ] 2{ 1) AN
Prior antipsychotic use, n (46) . '
Atypical antipsychotics 235(66) 8I(64) 171(73) B47(60) ID{70) &63I(56p 632{66) 238(63)
Typical antipsychotics 175 (49)  69(354) 81 (34 138(3§ T{36) 62(53) 437(45) 169(48)
Prior hospitalization,* n (%)
N 353 127 135 246 242 113 963 364
Nans . 4112y 18(19 MOy 37(1) 24¢10) 1110y 1E6(IXY 3B (10
Qunce 89 (23} 35(28) 33(23% T 34(1d) 61(23) 23(20) 206(21) 83(23)
Twice ST(16) 20(16y HQ(¥Ty 44£({18) 41¢17)  28(25) 173(18) T70(19).
Three fimes 48(14) 22(17%)  353{15y 40(16) 42(17  13(13) 13414y 48(13)
Four éimes or more F20034) 32(23) Bl(34y 913N 43N 36(32) 334(33 125(3%

® Prior hospitatization for psychosis, excluding the currend hospitalization.

Reviewer Comment about Severity and Acuity of Schizophrenia in the Study Population.

The sponsor was inquired about the cut-off criteria on the range of allowed PANSS total scores
in the eligibility criteria. A N00O! submission responded to an inquiry about the rationale for
selected the range of 70-120 that appears to be acceptable in that the population studied appears
to consistent of an adequate proportion of acutely ill patients, as described below. Furthermore,
statistical methods also included baseline PANSS score as a covariate in the ANCOVA model.
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The following explanation for the selection of an upper limit of 120 units on the PANSS was
JSound in the NOOOI response submission (dated 1/11/06): '
“The upper limit of 120 was chosen to balance the severity of symptoms with the
likelihood of the patient being able to provide informed consent.”

The following are comments found in section 4.3.1.2 of module 2.5 regarding the 'bacuitry and
severity of Schizophrenic patients in the 3 primarily non-elderly clinical trials (-303, -304 and -

305)

“ Both the mean PANSS total scores and the subjects’ psychiatric history indicated that the
study populations were quite ill. All subjects were currently experiencing an acutepsychotic
episode, established by clinical assessment and corroborated by PANSS total scores of 70 to
120, inclusive, after washout of existing antipsychotic medication.
Baseline mean PANSS total scores ranged from 91.6 to 94.4 across the pooled treatment

. groups, and approximately 60% of subjects (n1=994, 60%) were at least markedly ill at
randomization as rated by the investigator using the CGI-S. (Mod 2.7.3\Sec 3.1.2) The
most common diagnosis among the pooled intent-to-treat analysis set was paranoid

. schizophrenia (n=1353, 81%), which is consistent with epidemiological data on the
relative prevalence of schizophrenia subtypes.-

The population included a range of severity in symptomatology with a sufficient. proportion of
subjects with the “markedly ill” range. Furthermore, the primary analysis included the baseline
PANSS score as a covariate in the ANCOVA model. But few. subjects were rated as “extremely
severe” on the CGL-S.  “e——————— T ———e—

e e

_‘—__-"-——_——.______——_ ). See the

Sfinal section of this review for further comment and recommendations.

Continued on the next page
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The following tables summarize demographic and psychiatric baseline information on subjects

of the elderly trial, Study -302 (copied from the CSR).

Table 7: Demogrsphic and Baselme Characteristics
(Stady RO76477 SCH302: Safety Analysis Sef)

Placebo ER OROS PAL Total
(N=35) =76} N=114)
Age (years)
N 3 76 14
Category, n (%) :
64-69 13.{61) $3{57y 66 (58}
075 13¢39 19 (25} 32 (28)
=15 2(3) 14(18) 16(14)
Mean (SD) 69.1 (3.34} 70.1 (4.95) 6.7 (449
Median 630 68.0 630
Range 65,76} (64;81) (64,81)
Sex, B (%6)
N 38 76 114
Mala 11(29) 20( 26} 312D
Pemala 27(TY 56 ( T4} 83 (73
Race, n (9%) )
N 8 76 114
White 38 (100) 73(%%) 113(59)
Other Q 1{ 1) (Y
Ethnicity, n (34)
N 38 76 114
Neither Hispanic/Latme nor 38 (100) 76 (F0D) 114 (100)
Native Amer.
Weight (s} : R
N 13 76 B4
Waan (SD) 66.8{1021) 65.6(129 6601207
Median 8.0 648 651
Rauza (14:89) (45;101} 4;10D)
Height (cm)
N 18 75 114
AMaan (SD) 1621 (73%) 16L.6 (9.05) 1657 (R.3Q)
Madian 162.3 1620 1620
Range 37175 (145;180) (137;180)
Body maas index (kgfin®)
N 18 76 114
Category, n 4} ' .
Nomal <25 19 (30 45 (39} 64 (56}
Overweight 2530 13¢38) 12(25) 32(28)
Obese =<3} {16 12.( 153 18 (16}
ean {(SDYy 256(4.87}) 252 (5.13) 353 (304}
Madian . 230 242 244
Rangs (74D (17:43) 743
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Table 8: Diagnosts and Psychiatric History at Basehre
(Study RO76477-SCH-302: Safety Analysis Sef)

Placebo HR OROS PAL Total
&=33) PTG @@=y
Schizephrenia fype, n (40) }
N 38 16 114
Darenoid (295.30) 33(8D 64 (39 97 (85)
Disorganized (295.10) WH 1(n (D
Catascnic {295.20) o 10 (D
Undifferentisted (395.00)  2¢ 5) 304 5C4
Residual (295.60) RIS (9 9( 8
Age at dingnosts of schizophrenia {¥rs)
N 36 i 107
Mezn (SD) 38.8 (E1.71) 3730371y 0 373D
Medisn 3is5 320 360
Ranga 21:66) (13;71) (13;71)
Basehine PANSS total scere
N 38 % 114
. Mexe (SD) £4.3 (9.003 91.8 (9.69) 92.6 (9.56
Median ' 930 925 930
Range %D (75;119) (75,119}
Basefine CGE-S, n (40)
N 38 76 114
Mild 0 1y 1B
Moderata 16 {42) 31{41) ST (41
Masked 18(47) 40 (33) 3831

Savers $¢11) (3 8(D

Prior psychotropic use, o (343

N 38 76 114
Yes 37¢97) T1(93) 108 (83}
Mo : 13 5(D )

Prior hospitalization®, n (%5) - : N
N 38 716 114 )
Nope 2 %) (%) 54 \,
Oucs 5¢13) 3(4 (P : %
Twdce (1 11¢14) 15(13)
Thres times 7¢18) (1D 15{13)
Four tmes or more 20 (53) 5167 TL(82)

*  Price hospirelization for psychosis, excluding the current bospitalizadon.
Study Drug Exposure. This topic is discussed in Section 7 on safety.

Conconmitant Medication Use.

10% of subjects in the pooled Phase III efficacy trails (-303, -304 and -305) continued
antidepressant medication. Treatment groups were generally comparable on previous
psychotroptic medication such that subjects were also comparable on psychotropic medications
discontinued according to the protocol (based on in-text description of results in section 1.4.2.1.
of Module 2.7.4).

The incidence of rescue medication use within a give treatment group generally ranged from as

low as 54% to as high as 78% across the 3 pivotal trials. Lorazepam was the most commonly
used rescue medication. A clear relationship between dose of paliperidone and use of rescue
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medications was not revealed by the sponsor (based on in-text description of results in section

1.4.2.1. of Module 2.7.4).

Anticholinergic agents were the most frequently used drug for treatment of EPSEs in which 12%
to 19% of subjects in a givén treatment group received anticholinergic treatment during the DB

trials, poolgd. -

The table below summarizes the incidence of use of other concomitant medications in the study.

In the elderly Study -302, the following tables show the mot commonly used rescue medications

Table 21: Other Concomitant Medication Received During the Double-Btind Plase in > 5% of
Subjects in Any Treatment Group
(Pooled Double-Bhind Studies RO76477-SCH-303, 304, 305: Safety Analysis Set)

ER OROS ER OROS ER OROS ER OROS ER OROS . :
PAL PAL PAL PAL PAL Total Qlanzapine

Placsbo 3mg Smg 9 mg 12 mg 15mg Paliperidone }mg
Generic Term 353y (N=127) (N=235) (=248) (@=242) (N=113) (N=963) @q=364)
Category n (%) u (%) n (%) (%) u (%) n (%} n (%) n (%0}

Ne. subjects with sny 201 (37) 66(52) 137(58) 128(352) 164(68) 66(38) 561(38) 192(53)

concomitant therapy

Paracetamol 0420y 1B(E  S0(21)  37(15) 61(25) I8(18) 184(19)  38(18)
Tbuprofen MO10)  S¢4y WY 12(5 (MY T(CE) WD W(H
Biperiden HED  4(H T3 29¢12)  23(10)  6(5 68(7D  12( B
Banzatropine 1605  6(5) 10¢4 8¢ 20(8 e 52— 12( D
Maalox M 5(H T £ 12D I3 33} 15( 4
Magnesizm 12¢3) 3¢ S(3 T ICH & (3 (D
Trihaxyphemidyl §(T 3 2D 12(3 T(H 6(3) WD 6( )
Metformin WO (D 50D 64D 13(H 11y 28(H 40 1)
Propranclol (40D 6(3H KD D (T 253 (D)
Dipheshydramine 1 24n 115 o 6¢3.  1(L} 20(1  11(3Y)

Note: Percentages calculated with the nomber of subjects 1n each group as denominator.
Cross-reference: Appendix 2.7.4.2.51.

and concomitant use of antidepressant medications among the subjects (copied from the
submission).

Tahle 9: Duration (Days) of The Most Frequenily Used Rescue Medication
Received Durmg the Double-Blnd Phase
(Study RO76477-SCH-302: Safety Analysis Sef)
N Meanm SD  Med Mm Max

Rescoe Medication

DIAZEPAAM
Placebo 3 70 200 70 3 9
ER OROS PAL i1l 55 4.1 390 3 13
LORAZEPAM
Placebo 7 47 475 . 340 P 14
ER OROS PAL 6 £43 1431 105 3 £l
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Table 10: Antidepressant Medications Received Durning the Double-Blind Phase
(Study RO76477-SCH-302: Safety Analysis Set)

Placebo ER. OROS PAL Total

2&38) W=T15) : Q&L
Meadication Generic Term n (%) n (%8 n (%6}
Total ne. subjects with any
anfidepressant medication Q 10 (13) 6{ 9
Amitriptylime 0 6( 8) 6( 9
Sertxaline @ 203 2{Y
Mirtazapie 0 i(h 1{ 1}
Venlafaons lpdrochloride 0 1@ 1

Note: Percentages calcolated with the mumher of subjects in each group as dencmunator.

68% of placebo subjects and 61% of Pal subjects used other concomitant drugs in the elderly
Study -302. The following drugs were the most commonly used among all subjects (used in over
5% of all subjects):

o Biperiden (17% of all subjects)

o Biperiden hydrochloride (5% of all subjects)
o Aspirin (7% of all subjects) .

o Furosemide (6% of all subjects).

Concomitant IlIness. The following table shows the incidence of SpCClﬁed major medical
conditions as shown by the sponsor. T

Table 15: Demographic and Baseline Chsracteriztics {ccurimaad}
(Pooled Double-Bhind Studies RO76477-SCH-303, 304, 305 Safety Amakysis Ser)

EROROSPAL EROQROSPAL ERORQSPAL EBRORCS2AL EROROSPAL Total Olmrzping
Hacebo 3ms Se Gmg 1lme 15ma Faleddonz 10 mz,
Does subject crrently smoke?, n (&) R
N . 353 127 34 46 2 113 963 364
Yes {6 5851y 152.(65) 138 (52 162 (67) 82(35) S0 (39 BT 6D
o 1B31¢37 51(48) Q8 118 (48} 80(33) SE{45) W4 127¢35;
Dub(-tes, B (3%} - :
353 ey 135 s M2 1z 943 54
Y 18( 3 403 Ay Iy 1{ % 3(3 a(9 1{y
33795 125(97) 236 (95) 133(97) 05(93) 10{%N 922(96) B3N
H}wtensim,n(ﬁ)
¥ 333 17 133 e M 1% 955 364
Yas 5% 13) {6 B 17( % 81y 14¢ 1) (10} 35(16)
No 390¢ 8Ty 10(M4) 257 (29) 39 (93 314 (89) 09 83) 869 {20} ey
Dyslipidertix, o (34) :
N 355 127 133 6 ) 153 243 364
Ya 18(3) 4D 8C 3 (5 S 13 6( 3) 38{4 n(y
No 37(9%) I5{%%) BI(I BT (K 31(93) 107({%3) 93 {25 E¥ g n]
o Cardiovascalar disease, n. (38)
N 335 7 85 po M2 m 953 384
Yo (Y (2 (H D 61 i 1By 67
Mo 34799 M98} 231 {9%) U39 B6(58) HI{) 3 { 58y 338(99)
54



Clinical Review

Karen Brugge, MD

NDA 21-999

Paliperidone OROS® oral formulation

The following table is regarding Study -302.

Table 7: Demographic and Baseline Charactenséics
{Stady RO76477-SCH-302: Safety Analysis Sef)

Placebo ER OROS PAL Totsl
I=38) }=76) ®N=114)

Cuarrent smolier, u (%0) .

N 37 7 113

Yes 102D 20(26) 30027

Mo 17¢ 73} 56 {74) B3 (7%
Diabetes, n (3€)

N iR 76 114

Yes ETR ) 11(14) 14(12)

No 35¢07 85 ( 86) 190 ( 38)
Hypertension, n.(%%) -

N 18 ) 76 114

Yas 11¢29) 20 (3%) 40(35)

No 7L 47 (62) T4(65)
Diyslipidemia, u (34)

N 38 i 114

Yes [ 2( 3) 2(2%

No : 38 {100 7497 112(93)
Cardiovascular disesse, n (%b)

N 38 T 114

Yes 17 { 45} 3204 49 (43} T

No 21 (55 44 (58) 65 (5T

Cross-reference: Attachmants 7.1.1 and 2.1.2.

6.1.5 Efficacy Findings

Each pivotal Phase III trial (Studies R076477-SCH-303, R076477-SCH-304, R076477-SCH-
305) was positive for efficacy on the primary efficacy variable (mean change from baseline to
treatment endpoint on the PANNS-total score).

Results of the primary and secondary efficacy variables form each trial is shown below (copied
from the submission).

Continued on the next page

55



Clinical Review

Karen Brugge, MD

NDA 21-999

Paliperidone OROS® oral formulation

Table 4: Overview of Efficacy Clianga From Baseline to End Point LOCF Results for
Study RO76477-SCH-303: Infent-to-Treat Analysis Set

ER GROS PAL
Placebe Smg dmz 2 mg
Efficscy Variable @=126) @®E123) QE=132) W=120)
PANSS total scare (primary vanable) (o) 136 133 73 12%
- Mean change {SD) 4102318 ATe 223 A172Q02%)°  -33E01y
PSP (o) 120 119 118 12
Mean change (SD) Q5 {15.51) 914155 g1 @446 1150598
CGI-S (n) 126 122 12 129
Medisn chanpa (Range) 0.0 (47 10 (-52)° Lo 4n* 151y
SQLS () 120 120 120 121
Mezn change (SD) 49 (16.6%) B3{(1475) 12079 -134(0895)
PANSS Factor Scores {n) ) 26 13 122 129
Mear change (SD}
Positive symptoms 2.1{698) 6.6 (740! sx@ant s2pen!
Negative sympéoms -1.0 (585} 42 (5.E)7 356E4anT 306!
Disorganized thoughts 0.9 (5.70) 35005 Slamt 4scant
Uncontroled hastifity/excifement 0.5 (445 14 a2yt 1538 2404yt
Anviety/depression 06397 21329 26G@4ant  30638!
Quality of Sleep (m) ) m 120 126
Mesn change (SD) : 1.0(33.49) 133E384)T  105G12n7  122@259)0
Daytime Drowsiness (n} 334 121 20~ 126
Mean chamge (SD) 5.5 (30.36) 2.4 Q427) -72@E073)  -64(9.88)
* Denotes a statistically significsnt (p<0.05) inprovement in score versus placeko using Dummett's procedime to adpust
for pmitiple comparisons.

? Denotes a statistically significant (p=0.05) improvement in score versas placebo using aaconditions] rendemizasion.
resampling algerithm to adjust for ruttiple cooypantsons.
T Denctez a 'fznsuca]?} significant {p<0.05) tuprovenens wizh o ad;mm:enr for mmldple camparisons.
Nate: A compsrison batwees the olanzspire 10 mg sroup and the BR OROS paliperidons Emmp’ m tgr:u, of tha z:nmsry
efficacy variable showed no sfdstically signiScant befween-group differencas. o
Cross-reference: Mods.3.5 1'\RO7M6477-5CH-3053"51mopsis Efficacy Results.

Continued on the next page
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Figure 7. Changa From Baselme in Positive and Negative Syndrome Scalz for Schirophrenia
(PANSS) Total Score Over Time — Obsarvad Case
{Study ROT6477-SCH-303: Intent-to-Treat Anakysis Set}
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28 I —i— =R ORGS PAL 8.mg ’
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Day
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Crossraferance: Afiachment 3.1.1
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Table 5: Overview of Efficacy Changa Prom Baseline to End Point LOCF Results for
Study R076477-SCH-304: Infent-to-Treat Awalysis Set

ER OROS PAL
Dlacebo 6ms 12mg
Efficacy Varable =105y @ELLY) =111}
PANSS fotal scare {primary variable} (s} 105 110 1333
Mean change (SI¥) ' -8.6 (2148} 157 (1829)" -17.5 (19.83)
PSF (n) 88 3 41
Mesn change (SD) 29 (13.04) 8.8Q13 02;~¢ 6.6 {1306}
CGI-S(n} 165 111 111
Medisn chsnga (Ranee) 0.0(4;2) -lo -4y ¢ Ry YN
SQLS () 100 107 a7
Mean change (SD) -33(1631) 6.7 (16.62} A.7(121%)
PANSS Factor Scores (n} 105 1 13}
3dean change (S}
Fasitive sympioms 290.07 -3.2(595)" 606(668)"
Negative symiplosis 2.2 (639) 4.4(5.87)F 39(556)7
Disorganized thaughts -1.7¢5.13) -2.7 (£33) -3.7 (408"
Uncontrolied hastifity/exciteinent 03 ({3.90) -12 (3.91)’ as@en’
Anxiety/depression -1.3(436) 23360 243.75)
Quakty of Sleep (n) 101 106 17
¥desn chumge (SDY -3.3(36.16) 2.3 ¢33.40)7 6.8@5.03)1
Daytime Drowsiness (n) 101 107 107
Meae change (SD) -2.6 (29.93) 0.2 (3L5Ty 12 31.96)
* Denotes a statistically significant (p<}.05) improveniens in score versis placebe using Druamett’s procadiga
1 adfust for pultiple comparisors.

? Denotes a statisdcally significant (p0.05) improvement in score versus placeto u=ing anconditdcnzl
randomizstion resampling alzorithm to adjust for maltple campsrisans.

! Denetes a statistically significant (<0.05) improventens with no adjustment for nultipte coraparisons.

Note: A comparizon batween the olansapine 14 mz group =nd the R OROS patiperidone growps in tecms of

the prinuary sificacy verisble showed no statistiestly significat between-group differences.

Cross-ref®rance: Mods. 3 5 [RI76477-SCH-304'Synopsis Efficacy Resuits. ’ _ B

Figure 7: Change From Baseline in Positive and Negative Syndrome Scale for Schizophrenia
(PANSS) Total Seare Over Tone — Observed Case
{Stndy RO76477-SCH-304: Infent-to-Treat Analysis Set)
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-32 T - T T T T T v T v 1
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Placsbo: W04 96 9 78 15 4% 3
PALGmG 107 101 3 31 61 53 51
PAL1Zmg 118 97 =) 74 63 54 35
Cross-rafarance: Attachment 5.1.1
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Table 6: Overview of Efficacy Change From Baselina to End Point LOCF Resulis for Study
RO76477-SCH-305: Intert-to-Treat Analysis Sat

ER OROS PAL
Placebo Img Tmyg 15 mg
Efficacy Variable @=120) (=123) e=123) [ )]
PANSS fotal score (primary varisblej {n) 120 123 123 112
Mean change (SD) 230089  -150(961) -163Q1ED 199 (1841
PSP (@) 100 113 116 167
Mean change (SD) L3258 83(Q71NY T6(RA200Y . 122 Q5655
CGI-S (m) 120 123 123 13
Medizn chanee (Ranze) 0.6(-5:2) EE TSNy, -LOGaT -LO 51
SQLS (@) li4 116 116 112
Memm change (SD) . -33(13.40) -TAQM4TH -57{1595) -7.3 (26.43)
PANSS Factor Scores {m) 120 123 123 113
Mean change (SD)
Pasifive sympfoms -2.1 (6.90) 5.0(6807 -6.0 (7.749)! 69 (687
Negative symptoms 18 (5.52) 38627 30536 42 ¢530)
Disorganized thoughis 2 (339 3450061 3434 -39 @46y
Uncentrofled hestility/excilement 12 (4.68) -11g.6y° -1.2 (4.48) 23 @3y
Angiety/depression -0.7 346} -18333) 1837 2.6 Q.87
Quality af Sleep (1) 115 118 120 113
Mean change (SD) 3.6(35.00) 200345 123488y 113@3317)
Daytime Drowsiness (5} 113 118 119 113
3ean chemgp (SD) 0.5 (39.69) 19{2810)  09£33.85) -1.8 (3447
" Denctes g statisticalty sizuificant {p<0.03) improvemens it score versas plecelro using Dummett's procedus fo adjist
for nuftipte comparisons.

* Denotes a statistically ignificant (p<0.05) improvement in score versas placebo using unconditions] randomization
rasamipling atgorithm w adjust for wultiple compatisons.

! Denetes a statistically significant (p=-0.05) impravement wizh no adjzsepear for multiple coroparisons.

A camparison hetween the olanzapine 10 mg sroap and the ER OROS paliperidon= groaps in tarnw of the primary
efficscy veriable showed no stagistically significant between-group difereaces. :
Crossrefarance: hods 1.5 I'EO7647T-SCH-302Synepsis Efficacy Resuits.

v
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Figure 7: Change From Baseliue in Positive and Negative Syndrome Scale for Schizophrema
(PANSS) Total Score Over Trane — Obsarved Case
(Stady B076477-SCH-305: Intent-fo-Treat Analysis Set)
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Cross-raferance: Attachment 5.1.1

The study of elderly patients (Study -302) showed numerical trends for greater improvement on
the PANSS-total score in the Pal group than observed in the placebo group as shown in the
summary table and figure below (copied from the submission).

Appears This Way
On Orlgmcl
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Table 15: Positive and Negstive Syndrome Scala for Schizophrenia (PANSS)
) Change From Baselina fo End Point-LOCF
(Study RO76477-SCH-302: Infentto-Treat Asalysis Sef)

Placebo EFR ORQS PAL
(N=38) =76y
Baseline
N i8 %
Maan (S} 943 (9.00) 91.8 (8.69)
Madian (Ranze) 93.0 (19117 025 (75;11%)
End poin¢
N 38 6
Mean (SD) 844 (14.55) 77.3 (14.93)
Maedtan (Range) 840 (£6;119) 765 (44122
Change from Baseline
N EL 75
Mean (SD) 2.8 (15.00) 14.6 {14.69
Median (Range) 2.5 (-39;26) -14.5 (4422)
Diff of LS Means (SE) ** 55020
95%CT (-0.85;-1.12)

* Analysis of covatiance from ANCOVA model with factors for tretment, age
_group and analysis cenfer, and wath baselme vahe as a cavariate.

* Comparizon with Placebo ’

Note: WNagative change in score mdicatas improvement.

The following figure shows results on the primary variable by dose-level for each of the 3 short-

term pivotal trials and for pooled data (as copied from the submission).... ... _.

Table 13: Positive and Negative Syndrome Scala for Schizoplweniz (PANSS) Total Score - Change
Froms Baseline to End Point-LOCF for Each Study and the Pocled Data
(Studies RO76477-SCH-303, RO76477-SCH-304, and RO76477-SCH-305): Intent4o-Treat Analysis Se)

ER. OROS DAL
Placebo Smg Smz 9y 12 ma 15 mz
RUTG47T-SCH-303 =116 QE123) a=17y a=129y .
N 126 55} 323 129
Mem baseline (SD)  04.1 (10.79) 943(10.48) 933(1L00)  D4.6(l0.98)
Memn change (SD) 4.1 (21.16} S17.9(122%) 172 (023 233 (2013
Povatue (vs. Placebo)< <3001 =001 =0.501
Diff of LS Mezus (SE) A3TQE3) -135(253) -EEQ {260}
95% C1 (19.91;-7.53) (-19.65,-735)  {25.07-12.82)
ROT6TT-SCH-364 @I=165) Q=11 =111
o 105 130 111
Membasaline (SD}  93.6 (11.71) 92.3 (11.96) S4.1 {114%
Mean changa (SD) 8.0 (21.48) -15.7 (18.80) 175 (10.83)
P-value (vs. Placeba) ™ 0.006 =000
DHfE of LS Means (SE} 10 (236) -85 (2.35)
95% €I (12.27-1.81) (-13.75:-33%)
RO76477-SCH-305 @=120)  @E12R P=123) =113y
N 120 133 123 112
Mem baseline (SD) 939 (12.66) 91.6 (F2.19) 93.9 (13.2; 924 {32.36)
Memn charge (ST} 23(2059) -15.0(19.613 -16.3 QLAY 109 (1841
P-value (vs. Placeho)* <0.601 <0.001 20001
Diff of LS $ezns (SE) 116 @35 129 239 172 {2.40)
95% CT (17.17:-6.09) (1342738 (228211513
Table, continued.
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Table 18: Positive and Nagative Syndrome Scale for Schizoplrenia (PANSS) Total Score - Change
From Baseline to Bnd Point-LOCF for Eack Study and the Poclad Data
(Studiaz RO76477-5CH-363, RO76477-SCH-304, and RO76477-5CH-305): Intentto-Treat Analysis Sef)
) ER OROS PAL
Plazebo Img Gz Sz 12mg 15 mz

Pooled Data: Studies RO76477-5CH-303, Rﬁ764‘?7—SCH—3034, and RO76477-SCH-305

=351 DR DY Qe=245) E240) @=113)
N 131 ¥t 213 M3 240 112
Membaseline SD}  939(11.69) 91.5(1219) 934(1122) 936(1255) 944(ILIE  92.4(12.3
Medien baseline (Range) 93.0070;120) 92.0-(71;123) 920 (F0;18  93.0(67,136) $4.0(70:121) 910 (65:120)

Memendpoint (SI)  89.1(2459) 76.6Q1.08) 765109 T63(218 TITEOAT)  7T25(19.12)

Medisn end point 9.0 (30;164) 76.0 (30,140} TA0 ZGI58) T5.030;176) TOGLISTY 720 @o:121)
(Range)

Mezm change (SD) A2(QLE5) -I50(1961) 169 Q0.0 -165(21.00) -206(2013) -199 841y
Medisn change (Range) -3.0(-71;49) -14.0(-7527) -19.0 (9247) 180 (-F968) -21.0 (-TT4%) -20.6 (-84;25)
Pomalue (vs. Placebo) ** <0.001 <0.001 <0.001 <0.001 <0601
Diff of LS Means (SE) 1Y) -10A)  -1LEQ6S) -145(169)  -16.642.34)
959 €T (15.61;6.68) (-1£31,-7.63) {-15.06;-854) (-17.82;-11.18) (-21.13;-12.06)

“Based on ANCOVA madel with waztment (placeto and ER OROS pelipesidans arms in eacl protocol) and apalysis
center as factors, and baseline value a3 2 covariate.

* Pairwise comparison: p-vatuas sssociated with Dummert's procedure.

* Based on ANCOV A model with prowcol, treaanz (placebe, 5B OROS PAL 3 miz, § mz, 9 me, 12 mz, and 15 me)
and analysis cemter withfn protocol as factors, and baseline vakua a3 1 coveriata.

¢ Comparisons with placebo without mmdriplicisy adjustuent.

Nate: Hegative change in score indicatas TPIOTSENT,

Cross-teference: ModS 3.3 1'RG76477-SCH-303\Tabtde 13, Mod5 3.5 I'ROVE4TI-SCH-304Tsble 15, and

Med5 3.5 I\RO764T7-SCH-305Table 15. -

Subgroup Analyses of Pooled Phase III trials (303, 304 and 305)

The sponsor examined efficacy results for 3 age-subgroups (18-25, 26-50 and over 50 year old
age subgroups). These age-groupings were chosen in an effort to differentiate early onset
schizophrenia (18-25 year olds) from late onset or chronic schizophrenia (over 50 year olds).

Reviewer Comment on Efficacy by Dose-level

Refer to previous Figures of each pivotal trial of the OC dataset results over time. These figures

show litile treatment group differences among Pal groups. The sponsor conducted a dose-level
by effect analyses of pooled data of the LOCF dataset that suggests a dose-dependent effect on
the primary efficacy variable. Similar analyses of the OC dataset could not be found in the
submission. Yet upon visual examination of the above figures of the OC dataset clear or
consistent differences among Pal dose-levels within any given study is not observable, even when
comparing the lowest dose-level to the highest dose level

The following shows results of pooled data using the LOCF dataset, as found in the submission
which is more difficult to interpret.
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Figure 2: Onset of Effect: Changes From Baseline in LS Means (+SE) for PANSS Total Score —
LOCT: Pooled Data
(Studies RO76477-SCH-303, R076477-SCH-304 and R0O76477-SCH-305: Intent-to-Treat Analysis Set)
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Baseline Mean
N Total Score
—O— Placebo 331 93.9
—4— Paliperidone 3 mg 123 916
—e— Paliperidone 6 mg 233 93.4
—&— Paliperidone 9 mg . 245 936
—— Paliperidone 12 mg 240 94 4
—&— Paliperidone 15 mg 112 92.4

Comparisons of paliperidone vs placebo based on an Analysis of Covariance {ANCOVA) mrodel
with treatment, protocol, and analysis center as factors and baseline scofe as covariate.

4:3mg, 6 mg, 9 mg and 12 mg: All nominal p-values <= 0.05. Maximum was 0.021 (3 mg vs placebo).
The observed nominal p-value was 0.07 1 between 15 mg and placebo

. All Doses: All nominal p-values <= 0.001.

#: All Doses: All nominal p-values <= 001 faximum is 0.003 (3 mg vs placebo).
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While efficacy between placebo and each Pal group is consistent when looking at either the OC
or LOCF dataset consistent or clear differences between the Pal groups is not revealed for the
OC dataset and LOCF datasets. Unlike the OC dataset, examination of the LOCF dataset shows
some possible separation across treatment groups at the more extreme ends of the dose range.
At least trends for greater effect may be observed when comparing the highest daily dose levels
(e.g. the 15 mg or 12 mg dose-levels) to the lowest daily dose-level (3 mg). But this is only
observed with the LOCF dataset and not with the OC dataset. When interpreting these results it
is important fo note that the OC dataset shows efficacy obtained over real time and across dose
levels for only subjects who remain on the drug while the LOCF dataset does not show efficacy
over real time but rather shows efficacy up to the time-point when subjects either dropped out
early combined with subjects that completed the study. Therefore, the results of the LOCF
dataset do not actually reflect effects over real time and do not show reflect results in the
subjects that remain on the drug (which is clinically relevant information). Yet the LOCF
dataset shows effects in as observed in a larger sample size early in treatment before subjects
drop out due to lack of efficacy or for other reasons. A problem with pooling data is that it is
difficult to interpret results across independent studies regarding an examination of dose-
dependent effects and in turn with data from independent trials, pooled. Not all studies
examined the same dose-levels. Such that the effect size in one dose-level in one study compared
to a different dose-level used in another study is difficult to interpret. If this NDA is ultimately
approved at the Agency level, then it is recommended that a figure of each study (by dose-level
across time on the mean change on the PANSS total score) be provided and.described in labeling
for the OC dataset and results of the LOCF data set be described in which the primary endpoint
be referred 1o as the mean change from baseline to treatment endpoint for subjects who stopped
treatment early combined with subjects who completed treatment (in which the value of the last
efficacy assessment was carried forward). It is recommended that the terms LOCF and OC be
clearly defined in labeling. See the final section of this review for recommendations.

Reviewer Comment on Age Subgroup Analyses. At least a greater numerical improvement on
the primary efficacy variable was generally observed in Pal groups compared to the placebo
group within each age-subgroup. However, one cannot assume that the over 50 year old age-
group represent new onsel (late onset) schizophrenia. Furthermore, subgroupings resulted in
small sample sizes for the younger and older age-groups such that interpretation of resullts is

difficult.
Gender subgroups were also analyzed for efficacy in male and female subgroups.
Reviewer Comment on Gender Subgroup Analyses. Each gender subgroup generally showed

significantly greater or numerically greater efficacy in each Pal groups compared to the placebo
group (p<0.001 without correcting for multiple comparisons).

Geographical region sub-groupings were analyzed for efficacy.
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Reviewer Comment on Efficacy Results for Geographical Region Subgroups At least a greater
numerical improvement on the primary efficacy variable was generally observed for each Pal
group compared to placebo groups within each geographical-subgroup. However, several
geographical region subgroups had small sample sizes such that results are difficult to interpret
Jor at least these smaller subgroups.

Geographical region sub-groupings were analyzed for efficacy.

Reviewer Comment on Efficacy Results for Subgroupings based on Race or Ethnicity At least
a greater numerical improvement on the primary efficacy variable was generally observed for
each Pal group compared to placebo groups within each subgroup. However, many subgroups
had small sample sizes such that results are difficult to interpret for at least these smaller
subgroups. . ' '

~ OResults of the above subgroup analyses are shown below (copied from the submission).
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Table 28: PANSS Total Seore- Change From Baseline to End Point by Age-LOCT: Pooled Data
(Studies RO76477-SCH-303, RG76477-SCH-304, and R0O76477-SCH-305: Intent-to-Treat Analysis Set)

ER OROS PAL ]
Placebo Ime 6 mg - 9mg 12 mg 13mg
Age Group: 18-25 =t3) N=249) =27 =11 (N=35) @=L
Baselize (N) .45 24 27 41 35 17
Mean (ST} 94.1(1222) 965(11.81) 95.8(948) S4I(1258) F6.7(1155) 934 (16.44)
Meadsan (Range) 94.0 (71;120) 95.5(72;119) 95080117 920(72136) 93.072.12) 880 7L
End Point (N} 45 24 ) 27 41 35 17
Meaam (D) $02(23.15 S0I1QLEY) 80062090 TISO9EY) T94(551). W1 {2081
Madian (Range) BOE&I64 808(GO11H TIOGETI) TLOGEIZY 740039157 656 (33;10Q)
Baseline Change (N} 45 24 27 41 35 17
Maan (SO} -40(2446) -164(1633) -15.8(9.7)) -204(281) -173@3%16) -B2 (21.29)
Madian (Range) 60 (754D -145(3%100 -1T0(B015) -220(-73:35) -160(3541) -17¢ {-84;6)
P-value (vs. Placebo}** 0.218 0021 0.01% 0.007 G046
Dif of LS Means (SE} 0640 . -H46(E2 12631 173(628)  -144(713)
93% CI (-1966,570) ¢-27.02:-227) (23.17:-212) (-29.76;48%) {-28.55:-0.26)
Age Group: 16-30 (N=253y (N=84) MN=173) N=174) MN=173) Q&S
Bazelize (N) 253 84 17 174 173 §3
Maan (SD) 940(118%) 89.8(1218) 93.7(1136 935(1289) 944(l146) 91.9(I 161}
Median (Range) S0 (70;120) 89.0(7L123) 930 (70;123) 93.0(67:131) 940(70:121) 90.0 (63;118)
End Point (N) 153 84 172 174 173 33
Mean (SD) 3022421) MIQ05%)  T66(185) FRAQ3II5)  TLS(Q008) 76 (18.61)
adian (Range}) 9103164 T4OQ{30;125)  IS5(30:138) 77.0(30;176 TO.0(3L129) T30 {30;121)
Baseline Change (W) 253 84 172 174 173 ) 83 .
Maan (S} -48(2L66) -156(210F) -1T1{Q2183) -151Q062) 21902005 -184¢ (1744
Madian (Range) 300749 -1453(7527) -195(92:47) -17.0(-79.68) -2 (7737 _-19.0 (-12.23)
P-value (vs. Placebo) ©* =001 =0.001 =0.001 =0.001 43.001
Dift of LS Means (SB) -118(282)  -IL4Q204)  -107Q00)  -163(¢104)  -153 (8%
95% CI C1735-626) (1544,-743) (14.63,6.79 (-20.26,-12.25) (-20.83;-9.81)
Age Group: >50 ' &Iy (N=15) N=318) (N=30) 3E3h (N=12}
Basslira (N} 53 15 34 30 2z 12
Hean (SD) 93.1{10.70) 93.8(1089%) 89.6(10.12) 915(1069) 916845 94.0¢11.73)
Madtan (Range} STO(72118) 930(77; 113y 875(F;117) 930(73;113) 92078120 920 (79;120)
. End Point () 33 15 34 30 32 12
© Mean {SD) 87.4(2356) B4T7(63) 733655 TAI(17EY)  T41(533) 683 (2E02)
Madian (Ringe} 36.0{41;13%) B83.0(48:140) 70.0(47:107) 70.5(30;108) 72.5(3%:103) 659 (472,103}
Baseline Change (39} 33 i3 34 30 32 12
Mean {SD} S7Q14T 911593y -1640537) -214(1997) 1741668 258 {20.38)
Madian (Range) 40(-68,35) -110(3%27} -195£40;25) -19.5(-7519) -17.0(60;11) -285 (-39;12}
P-value (vs. Placeha) ** [12:1 0037 0273 - 0178 0091
Di¥ of LS Means (SE) 136D -I08 0y 6.8(6.19) -7.3(536) -16.1 (9.42)
95% C1 (20.50,E7.84) (-20.94,067) (-19.11;5.50) (-17.93:3.38) (-34.84.262)

* Based on ANCOVA mode! with profocol, treatment (placebo, ER OROS PAL 3 mz, 6 me 9 mg. 12 mr, and 15 mg}
and amalysis cemter within profocol as factors, and baseline value a5 a covariate.

* Comparisous with placebo without multiplicity adjustment.

Nota: Negative chanze i score indicates improvement.
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Table 37: PANSS Total Scarz - Change From Baseline to End Point by Geographic Region-LOCEF: Pooled
Data ( ROT6477-5CH-303, RO76477-SCH-304, and RO76477-SCH-305: Intent to-Treat Analysis Set)

ag

BR OROS PAL . :
Placebe I nsz fmg Ymg 12 mg 15mz

North America T (N=14T) (N=40) N=111) (N=43) MN=111) N=37)
Baseline (N} 147 40 116 43 111 36

Mean (SD} 2421231y 951284 923(1196) 96.1(1323) 941(1142) 948(1215)
Meadian (Range) 5.0 (70:120) 93.5(74;123) 91.0(70;119) S49(72;131) 40(70;120) 96.5(70;113)
End Point () 147 40 110 45 111 - 36

Mean (5D} 8152339 TIIQ28Y)  766(2015 858(239%) 765(2021) 80.T(18.60)

Medizn (Range) 89.0 (33;139) 765 (3125 75.0(33;138) 85.0(36,176) 75.0(40;137) 825 (44;109)
Bazeline Change (0 147 4G 110 45 111 36

Maan (SD) 67¢2038) -175(2323) -157Q889) -103Q49%4) -175(983 -142(1619)

Median (Range) 407135 -153¢75;21) -17.0(-80;30) -70(-79;5D -180(-6548 -150(-5%:12)

P-value (vs. Placebo) ** 0.004 0.004 0224 <£.001 0014

Def¥ of LS Means (SE) 117399 1049 47387 -85 2.43) -10.1 (4.68)

5% C1 (-1950,-3.83) (-11.80,-221) (1230289 (-13.32;-3.76) (-18.14-208)
‘Western Eurape N=33) N=21) IN=15) (N=34) &=L (N=17)
Baselize (N) 33 21 15 34 17 17

Mean (SD} 937(1386) 930(1249) 935(13.02y 93.1(1643) PA(1186y ME(1462)

Median (Range) 93.0 (71;120) 920(72;113y P30 (73117 89.5(W;136) 92.0(74;109) B88.0 (74120}
End Point (¥) 13 21 15 34 17 17

Meaan (SI) SL7 (2135 TLTIQLIS) 7932467  T29QL1) 69808 617(20.26)

Median (Range) $§3.0(30;16%) 780(30;140) 73.0(43,127) 7T700(34;117) 66.0 (32;118) 610(30;93)
Baseline Change (N) 33 21 15 34 17 17

Mean (SD} S1202449) -152Q38E) 14103652y -201{1968) -225{2440) 32902270

Median (Range) 120 (-T1:44) -H4.0(70;27)  -20.0(-36;18) -17.0(-73.23) -220(6%33) -230(-84;3)

P-value (vs. Placebo) ** 0.994 0229 3,095 . 0023 0.010

Diff, of LS Means (SE) 0.0(5.90) 83 (586) -8.2(4.86) -153(6382y - t1sS @2

95% C1 (-1164;11.73) ¢(-21.88;529) (-1783;144%) (-2838;-2.15) (-2892.-409)
Fastern Europe (N=126) M=333 (N=91) N=122) N=04) N=21)
Baseline () 126 33 91 1 24 31

Xean (SD} 9435 (10.28) 92.6(9.0%8) 94.4(1027) 938(1097) S45(H08Ty 926(I113)

Median (Range) 933 (70;120) 9306109 94073123 930467129 940 (71;121) 920.0(78;118}
End Poiut {N) 126 13 91 17n 94 11

Mean (SD) 941 (2519) TR2(1469)  T492210) 76.7(2071) Tr4(QQ035 75.6(16.81)

Madtan (Ranze) 95.0(41;164) 780(38;115y T0O(30;131) T43{30;152) W5 3L13D T10EXI2)
Baseline Chanze (N} 126 13 91 122 24 31

Maan (SD) 0402235 1441311 -194Q381) -172(1508) -232(1932) -169(17.35)

Madian (Ranga) 03 (6849 -140(-43,23) -20.0{9247) -200(75:68) -BO(TA3I6) -16.0(-48:23)

P-value (vs. Placebo) ** =0.001 <001 <001 «0.001 =0.001

Diff. of LS Means (SE) -16.2{446) -E31(284) -F70(2353) 220028 194 (45D
95% C1 (-2497.-746) (23.69:-12.32) (-21.89.-F2 .04} (-27.55.-16.46) (-28.31:-10.45)
Asia (=45} (N=19) MN=ID =14 (N=18) (=28
Baseline. (N) 45 29 17 14 18 28

Mean (SD} 2121136 845167 H809.7H S06(1233) 9711082} BI&(ILTY)

Median (Range} B9.0(7%;157) BLO(?1;i06) 960(79;112) S1.0(68;117) 10L3 87.0 (65,109

. (77,111}

End Point () 45 9 17 44 18 28

Maan (SO} 854198 7250980y 820(1783) T10(3283) 7241947} 649(16.28)

Madian (Range} S3.0(G4124) 3.0(G4113) 820(35122) TILO(E2;122) R00(32;102) 6303290
Baseline Change (N) 43 29 17 LES 18 28

Mean (SD) 582153y -120(1743) -123(16.93) -196(2198) 2470103y NTATDH

Median (Rauge) -90 (5335 -11G(-4123) 1800318 -18.3(-6633) -150(74:0) -H45(-44:1

P-value (vs. Placebo} ** ) 0022 0.614 <0.001 0.015 <0001

Deff. of LS Means (SE) 107 (463) 2B (5.58) 144382y 1350349 205(36H
5% CI (-19.88.-1.37) (-13.83;8320y (2194: 684 (-24.38.-2.6%) (-29.63.-11.30)

“Bazed on ANCOVA medel wath protocel, freafment (Placebo, ER OROS PAL 3 mg, 6 mg, $ maz, 12 mz, aud 13 mg)
and analysis cenfer within protocel as factors, and baselma vahse as 2 covariate.

¥ Conwarizons with placebo wathaut multplicity adjustment. ’

Wota: Negahve change m score indicates mmprovement.
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Table 31: PANSS Total Score- Change From Baseline to End Point by Sex-LOCF: Pooled Data
(Studies RO76477-SCH-303, R076477-SCH-304, and RO76477-SCH-305: Tfent-to-Treat Anatysis Set)

ER OROS PAL
Placebo Ime 6 me 9mg 12 mg 15mg
Sex: Male (N=231) IN=78) IN=137) dE151) (N=146) N=TY
Bazeline (IN) 231 78 135 151 146 72
Meam (SD} 243 (1209 905(1163) 92601099 93.7(1243) 923138 931 a9
Medran (Range) 930 05 TLIB) NOGFRLIY  BO0EKIIG) 940(70;120) 94.0 (70,120)
0;120) .
Ead Point (N) 231 8 136 151 146 ’ T
Mean (8D} 8972544 753053 T83(2098) 77E(Q2404) 749058 722 (19.46)
Median (Range) 210 30001400 7TTO@E3131) TIOGG176) TLSGLIITD TG0
GLleH
Baseline Change (N} 231 8 136 151 146 72
Mean (SD} 462182y -152(1868) -143(1864) -160(2234) -179(19.835) -209 (19.58)
Median (Range) 30 (-T149) -14.0¢7527) -160(6130) -17.0(-79:68) -19.0 G137 -20.0(-84.2%)
P-vahue (vs. Placeho)4® =001 <0001 <0001 =<0.001 <) 001
D of LS Means (SE) C 110293 95328 -H03Q215) 126221 -163(2.98)
95% C1 (-16.80,-5.28) (-13.91;-503) (1455,-6.12) (-16.95-828) (22.19:-10.49)
Sex: Feinale MN=120) (N=43) N=9T) AN=04) Q=94) (=40}
Baselime (IN) 124 45 97 94 St 46
Maan (SD) 932(1086) 93.5(13.02) 944(1152) 933¢1280;) 967 (1046)y  911(11.33)
Median (Rangp) 30 940471;119)  94.0(72;123) 93.5(70;125) 93.0(72;121) B9.3(63:118)
(10119}
End Poiut (N) 120 43 97 94 o4 40
Mazan {SD} 8802299 789¢203) 70098 753(1884) TLIE02T)- -730 (F8.74)
Madian (Range} 885 FLOGTI25) 7003018 TH0(E212L) 705 (3157 70.5 (33:108)
30;156)
Baseline Change (N} 120 43 97 94 4 40
Maan (SD} -32 (2238 -146Q2134)  -204(Q293) -1SO(I869) 2483001 121 (16.19)
Median (Range} 20 (34:46) -150(-63.2T) 22049247y -195(-6435) B3040 -195 (-45:20
B-valua (vs. Placebo) "_"‘ 0.004 <0001 <0.001 =0.0¢1 =0.001
Diff. of LS Means (SE) LS (412} 129288 -I49(285) 145289 -157(42D)
95% C1 (19.89,-3.69) (-18.60,-7.27) (20.54;-934) (-2216,-10 81) (-24.08:-728)

*Based ou ANCOVA mndel with protecel, beatment (placebo, ER. OKOS DAL 3 mz, 6 me, 9 mg, 12 me, and 15 mg)
and analysis center within protocol as factors, and basaline value as z covariate. :

b Corparisons with placebo without muitipliciiy adjuzément.

Nota: Megative change in score indicates uprovenent.

way
App0n Oﬂg\nc\
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Table 34; PANSS Total Scare- Change From Baseline to Fnd Pomnt by Race-LOCF: Pooled Data

(Studes ROT647T-SCH-303, RO76477-5CH-304, and RO76477-5CH-305: Intent-fo-Treat Analvsis Set}

ER OROS PAL
] Jmg 6 mg G mg 12 m= 15mg
Race: White @=61) &=152) QFE1TD) =156} =50)
Basaline (\) 61 151 170 158 3a
Wean (SO 93.6(1041) 937(10.4%) ©42(1.6H) 944 (1039) 118D
Wedian (Fange) Q0(FENSy  93.0{73;123) G30 (67139 90 (TLILY 935 (73109
End Poinf (N} 61 151 170 - i56 50
Mean (SD) 81.9 (20.56) 76.2(21.88) TI6(2023) 7IX(0.53)  T3.6(17.81)
Median (Ranze) BOGEKHN 70Q0E8) FWIEE12y TLOGELIST 725 @121
Basefine Change (N) 61 151 170 156 50
Apan (SD) L7800 -17SQEM) -66(1851) 2L2¢003G) -18SQRTH
Median (Rasze) -11.0(-69.27)  200(8247) -100(-75:68)  -BLOETRIN -18.0(3525)
Dvale (vs. Dlacebo) ™ 0.002 <0.001 <0001 <3401 <0001
Liif of LS Means (SE) -12.4 3.25) -H3QRITD (138 QRO5) -IB3IRIT 171345
95% C1 (-16.75;-3.97) (1232-1000) (-17.78;:0.72) (-7254:-14.03) (-23.83,1078)
Rage: Black AN=25) =Yy [1:5 53] [1320)]
Baselire (N} 5 54 n 23 b
" Mean (5D} 92.6(10.92) 22(133) 844 (1393 937(1L93) GL8(ILT73)
Median (Range) Q0L S1Q(76;117) 930(7%136) S4.0(0;1200 60T
End Paint (N} 25 64 2 [ 26
Mean (SD) 72.6(21.83) T390 8250469 756Q20.85F  73.13.02)
Medime (Ranze) 760307 T.0(33:113) RWOSELEIIY 76043157 81030109
Baseline Change (X) 25 [ 22 [ 16
Mean (SD) -06062)  -163(1986) -118(8.78) -1S.1419.73) -19F(37N)
Medisn (Ranse) TG -l3008025) J0(T535)  -0.046%4) -1T.0(849)
B-vahe (vs. Placebo)*? 0345 0.006 n.318 0055 0318
DEH of LS Maans (SE) 323D -5.8(3.49) 13(352) -6.8 (351} 33@3Y
93%6 CI (C13.69.7.35)  B2711.04)  (9.60,12.0% ((13.67016) (1579516
Race: Asian =30} (=28 Q=N
Baseline (\) 3 3 29
Y8aaa (ST} 853 ¢11.86) 3.1 (12.13) - 8BREIESY o~ -
3fedian (Range) 82.0{71;105) 263 (68;117) 8§7.0(65;100)
End Point (N) 30 piy 29
dpan (SD} 73.0(19.65 700 (2273 G6.2 €1743)
Adedian (Fasee) 73.0 (35513} £8.3 (32;122) 69.0 (32;103)
Baseline Change (N) 0 b 19 :
Mem (SD) 1211713 -E8} (20.19 <119 (16.00)
Madian (Ranze) ~E35(-41;33) -18.0 (5,35 L G4
P-value (vs. Placebo) ** 0.614 <0.00% <091
Diff of LS Meaus (SE) -12.2 (4.88) -17.7 (492 221 (48D
95% CI (-21.84;-255) (-2741;-7.59) (IL76-12.44)
Race: Other =T REIY (E25) dN=t9) Q=T
Baseline () 27 13 23 hiy 7
Mean (SD) 962161y  FHEERSH 5.0 (14.9% 853 (11.07) EGS.G(¢138%
Jadisn (Panse) 100 (73;123) 93.5¢7%:112) 7071131 10148 340 (71;1080
Q111
Fuod Peint (N} T 7 13 3 19 . 7
fean (5D} 60.7{17.87) BLO(17.81) 740 (30.12) TL7(19.17) 663 (14.10)
Median (Ranze) 33.0 (42;86) BOS.(5512Yy TAO0GEITE)  BOGELICY 620(:3;97)
Baselire Chauge (N) 7 18 5 12 7
Bdean {SD) S792435)  -136(Q67) 210905 460044 -223(L3Y
Median (Ranze) 320(-75-12) 21003519 -HO0(T934) -1604740) -180(4L-10)
Povafue (v Placebo) =* 009 0.923 0.067 0.088 0231
T of LS Means (SE) 2171028y 0.6 (6-49) 05{585) L6653 -13.8(11.46)
93% ($8.33,-73%)  (-13.35312.37) (2151180 24601400  (36.62893)

*Rased on ANCOVA model with grofocol, treatmont {placebo, ER OROS PAL 3 mz, 6 mg, $ mg, 12 me; ard 15 me) and
analysis ceater Widin protocol as faciors, and basaline valne as s covariae.
* Conmparisons with placebo without natphicisy adjustment.
Nege: Negative change in score indicates smproversent.

6.1.6 Clinical Microbiology

No information on “clinical microbiclogy” was provided.
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6.1.7 Efficacy Conclusions

Reviewer Conclusions and comments: The results of pivotal Phase Ill studies are positive for
showing greater improvement on the primary efficacy variable in Pal groups compared to
placebo groups. The elderly Study -302 shows at least trends for greater improvement. The
elderly study was small such that failure to show significant group differences may be due to
insufficient sample size. Due to the small sample size in this study, the results are difficult to
interpret.

The results shown in Table 39 did not show that results were corrected for multiple comparisons

between each Pal dose-level and placebo subjects. However, at least numerical trends for
greater efficacy in Pal groups at all dose-levels examined compared to placebo was observed.
Therefore, a daily dose-level as low as 3 mg may be beneficial to at least, some patients. The
final section of this review of this review provides for further comment regarding proposed
treatment regimen and dose-levels for the proposed indication.

See previous reviewer comments in this Section addressing other potem‘tal issues relevant to

efficacy findings.

Refer to Section 9 for reviewer conclusions, comments and recommendations relevant to efficacy
for this NDA. B,

7 INTEGRATED REVIEW OF SAFETY

To aid the reader the following provides an overview of safety findings which is followed by
more detailed reviewer comments and summary of each safety variable followed by the
sponsor’s data (some of the data could only be found in multipaginated tables with as many as
50 or more pages in some cases, such that only sections of these summary tables are displayed
or results are summarized rather than being displayed).

Several Safety Signals Consistent with KnoWn Drug Class Effects were Observed in Phase LIl

Trials:
1. Orthostatic hypotension and tachycardia associated with orthostatic hypotension.
- 2. Hyperprolactinemia
3. Subjects that developed hyperglycemza _
4. Lipid profile effects
3. Weight gain
6. Somnolence
7. Extrapyramidal system effects
8. Neuroleptic Malignant Syndrome (NMS). one subject with NMS was reported although there
may be at least one additional subject (subjects 100057, 200213)

Suicidality (includes a few completed suicides) that is known to be inherent in the schizophrenia
population but occurred with an incidence of 3% in the 15 mg Pal group compared to 0-1% in
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lower dose Pal groups (except that the 3 mg group had an incidence of 2%) and placebo. It is
not clear if this is a real dose dependent effect due to the following reasons:
e Due to the relatively smaller sample size of the 15 mg group compared to most other
treatment groups,

*  Due to multiple between group comparisons,

*  The between group difference between this group and placebo is small,

*  The lowest dose group had an incidence of 2%, which is inconsistent with a real signal,
since the 3, 6, 9 and 12 mg group had a lower incidence and is only 1% less than the
incidence in the 15 mg group

o Among other considerations, such as those described in Section 7.2.8 of this reveiw
discussing challenges and potential concerns with identifying and enumerating subjects
with suicidality.

Risperdal® labeling describes ADOs of suicide attempt in 1.2% of Risperidone treated subjects
compared to 0.6% placebo subjects in their clinical trials for the schizophrenia indication (under
Adverse Reactions). Risperdal® has a suicide subsection under Precautions (indicating the risk
of suicide that is known to exist in this patient population and the need for close monitoring but
only describes the ADOs of suicidality under the Adverse Reactions section). -

One subject with Thrombotic Thrombocytopenic Purpura is described in a subsection in
Risperdal® labeling under Precuations.
The following observations are noted:

*  Thrombocytopenia was reported as an SAE (100847) in a subject in Study -301 (a
“prevention relapse trial). Decreased platelet count was first noted on Day 71 of Pal
treatment (12 mg daily). The subject was given the diagrosis of pancytopenia (based
on CBC) secondary to a nutritional deficiency. This subject recovered after Pal
cessation and nutritional supplementation. In the absence of diagnostic tests (e.g a
bone marrow biopsy and B12, folate levels) the role of Pal is unclear.

*  Clinically unremarkable decreases in group mean values of HgB and platelet count
were observed in Pal treatment groups (and not in placebo subjects) in Phase Il trials

(as described below). . '

*  Platelet count appears to show greater decreases with 6-12 month continuous
antipsychotic treatment (compared to shorter treatment durations), but the magnitude
of these mean decreases is clinically unremarkable (observed in Phase III OL extension
trials that is primarily based on updated results in the 120-Day SUR).

*  Decreased platelet count with chronic treatment appears to be greatest in the group of
OL Pal subjects (in the OL extension trials) that previously received DB Olanzapine
treatment (in the DB Phase IlI lead-in studlies). But the magnitude of the decrease was
clinically unremarkable (primarily based on updated results in the 1 20-Day SUR).

*  The most prominent signal for low platelet count was in a small elderly short-term
Phase Il trial showing an incidence of 8% and 3% in 3-12 mg flexible dose Pal group
and placebo group, respectively. However, the sample size was quite small
(approximately 30 or more placebo subjects and approximately 70 or more Pal
subjects)
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