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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: November 21, 2007

FROM: Gwen L. Zornberg, M.D., Sc.D.
Acting Team Leader
Division of Psychiatry Products
HFD-130 .

SUBJECT:  Recommendation for approva] action for Paliperidone Extended
Release Oros Oral Tablets for the treatment of schizophrenia

TO: File NDA 21-999 SN001
Safety and PLR Format Supplement
Related NDA 22-043 (Maintenance treatment of schizophrenia)

REVIEWERS: Clinical, Karen Brugge, M.D.; Stephen Grant, M.D. Interdisciplinary
Review Team for QT Studies; Clinical Pharmacology, Ron Kavanaugh,
Ph.D.; Division of Psychiatry Products Safety Group, Lisa Jones, M.D.

1.0 BACKGROUND

Paliperidone, a major metabolite of risperidone with antagonist activity at dopamine D,
receptors, was approved for treatment of schizophrenia by the FDA on 19 December
2006. The fact that paliperidone is the major active metabolite of risperidone means that
there is an unusually large pool of safety experience to draw from. In the thorough
QT/QTc study submitted under the original NDA, a high dose of paliperidone was
associated with a 12 msec prolongation effect. There were no patients with QTc > 500
msec reported. Dr. Laughren agreed with the IRT QT recommendation that the language
in labeling regarding QTc prolongation be revised and relocated to Warnings.” While
found to be a “modest signal” “Our proposed language for this statement will alert
prescribers to a possible risk of torsade de pointes and/or sudden death with this drug, and
will warn against certain situations that may increase this risk.” The combined data led to
a QT warning, but not second line status with extensive risperidone experience that has
remained benign.

This supplement to the NDA secks three changes to labelirig focused on particular safety
concerns in concert with revising the structure into PLR format.

In this submission dated 26 January 2007, the primary proposal for labeling changes
stems from-analyses of a thorough QT/QTec study (paliperidone 12 mg and 18 mg qd)



RO76477-SCH-1014 conducted by the sponsor. This study had not been submitted for
review to the Division of Psychiatry Products (DPP) and was completed therefore
without recommendations from the Interdisciplinary Review Team for QT Studies of the
~ FDA. -
] b(4)

J -
Finally, minor changes are proposed to the 7.2 Potential for Other Drugs to Affect
INVEGA ™ section of labeling based on the review by Clinical Pharmacology of the
results of the Phase I pharmacokinetics study RO76477-SCH-1016. -

20 CHEMISTRY

There were no supplemental quality assessment issues to address beyond those reviewed
in the context of the NDA application that would preclude an approval action for this
safety supplement.

3.0 PHARMACOLOGY

I am not aware of any pharmacology/toxicology issues at this point that would preclude
an approval action for this safety supplement.

40 BIOPHARMACEUTICS

Based on the Clinical Pharmacology review of the drug-drug interaction study entitled:
“A Randomized, Open-Label, Single-Center, Crossover Study of the Potential Effects of
Paroxetine on the Pharmacokinetics of a Single Dose of Paliperidone Extended-Release
in Healthy Men”, which was a 2-way cross-over study in 57 healthy volunteers in the
fasted condition (ages 18-55 years) who were either CYP2D6 extensive or ultra-rapid
metabolizers by genotype included in this safety supplement regarding treatment of
schizophrenia, Dr. Kavanaugh “finds the sponsor’s proposed labeling changes
acceptable” and recommends changes to paliperidone labeling regarding drug-drug
interactions with the commonly used antidepressant, paroxetine.

The findings demonstrated an approximately 10% increase in paliperidone Cpgy and a
20% increase in unbound AUC in the presence of paroxetine 20 mg qd. However,
paroxetine may be dosed at up to 60 mg daily so a larger effect will be expected. In
addition, paroxetine may cause cardiac toxicity and thus use may increase or complicate
any assessment of cardiac toxicity due to paliperidone. Changes to labeling were
recommended by Dr. Kavanaugh as follows:

-
bd)
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I am not aware of any Clinical Pharmacology issues at this point that would preclude an
approval action for the changes above to subsection 7.2 of the Drug Interactions section
of Invega ™ labeling. :

5.0 CLINICAL DATA

5.1 Safety Data

5.1.1 Clinical Data Sources for Safety Review

Dr. Brugge consulted the Interdisciplinary Review Team for QT Studies who h(4)
- , : A
-
T ‘ ‘ 4 based on findings from the

Risperdal and Invega™ database searches, Dr. Brugge noted information regarding the

database search could not be identified and that at least one death occurred in the

paliperidone treated population attributed to pulmonary thromboembolism. Dr. Brugge

noted also that in her past reviews of the paliperidone database, there were clinically

unremarkable changes in platelet count and other hematological parameters. In light of

the uncertainty, a DPP safety group consultation was sought. Dr. Lisa Jones, in her b(A)
review dated 28 September 2007, T” T '

- - i
On page 9 of her review, Dr. Brugge observed that the rationale was not provided when
the sponsor deleted patients who had been exposed paliperidone in the Phase 2/3/4

clinical studies. Many of the adverse events that are unlikely to be drug related have h(4)
been removed in keeping with the 2006 Guidance. In view of the recommendations by

- i
4 A number of changes to labeling including section changes

discussed by Dr. Brugge will follow in the new PLR format according to Guidance and in -
consultation with SEALD. :
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5.2. Conclusions Regarding the Safety of Paliperidone

The adverse drug reaction profile for paliperidone in PLR labeling will remain largely
unchanged since approval of the NDA.

5.3 Clinical Sections of Labeling

We have made modifications to the sponsors’ proposed Abilify labeling that has been
converted to PLR format for the first time in the context of the approval of the pediatric
schizophrenia and bipolar disorder indications. '

6.0 WORLD LITERATURE

The sponsor reported that they reviewed the literature and found no relevant articles that
would adversely affect conclusions about the safety of paliperidone with respect to
abnormal QT prolongation or TTP in the treatment of patients diagnosed with
schizophrenia. There is inadequate patient exposure experience available to be able to
draw any reasonable conclusions regarding the rates of this rare potentially fatal drug
reaction in the absence of spontaneous reports. -

7.0 INTERDISCIPLINARY REVIEW TEAM FOR QT STUDIES
r b(4)

b(4)

4

These designs flaws and others rendered the data uninterpretable by Dr. Grant who
recommended that the sponsor submit the study protocol to the FDA prior to conducting
an additional study in the effort to support labeling changes.

8.0 LABELING AND APPROVABLE LETTER

We will include a modified version of the new PLR version of labeling with the
approvable letter.



9.0 CONCLUSIONS AND RECOMMENDATIONS
T
b(4)

b(4)

4

I agree with Dr. Kavanaugh’s recommendations on changes to labeling for the drug-drug
interaction with paroxetine. I recommend that this language describing the findings of
the study will be incorporated into labeling, which will be re-formatted into structured
product labeling, Physician Labeling Rule (PLR) format. In addition, I recommend that b@)
r ‘ . ..f
As noted on page 18 of Dr. Brugge’s review, the paliperidone labeling will be revised
into PLR format in concert with consultation by the SEALD team.

Moreover, class labeling is being required for all D, antagonist antipsychotic drugs as
suited to each label with regard to dystonias as adverse drug reactions. I recommend that
the sponsor add this language into labeling tailored to the style and substance of the
present language.

Dystonia

-
b(4)
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Before we can take an approval action, we need to reach an agreernent on labeling. A
number of adverse events in paliperidone labeling that are considered to be adverse
events unrelated to drug exposure will be removed from labeling in keeping with the
2006 Guidance. Thus, I recommend that we issue the approvable letter along with our
proposal for labeling, in anticipation of final approval of the Clinical Pharmacology
changes in the first version of the Invega™ label in PLR format.

cc:
Orig NDA 21-999

NDA 22-043

HFD-130

HFD- ,
130/TLaughren/MMathis/GZornberg/K Brugge/LJ ones/AHughes/KKiedrow/SHardeman

DOC:Paliperidone_Zornberg AE_Memo.doc



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

Gwen Zornberg
11/21/2007 12:12:26 PM
MEDICAL OFFICER '



MEMORANDUM  DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: April 26, 2006

FROM: . Thomas P. Laughren, M.D.
Director, Division of Psychiatry Products
HFD-130

SUBJECT: Recommendation for approval action for paliperidone ER tablets for the longer-
term (maintenance) treatment of schizophrenia

TO: File NDA 22-043
[Note: This overview should be filed with the 6-27-06 original submission of this
NDA.] ‘

1.0 BACKGROUND

Paliperidone ER is an extended release formulation of paliperidone, an atypical antipsychotic
(SHT2 and D2 receptor antagonist). It is the major active metabolite of risperidone and has
essentially the same pharmacological profile as risperidone which is approved for the treatment
of schizophrenia and bipolar mania. Paliperidone ER is already approved (as of 12-19-06) for
the short-term (acute) treatment of schizophrenia. This NDA seeks a claim for the longer-term
(maintenance) treatment of schizophrenia, in a dose range of 3 to 12 mg/day.

20 CHEMISTRY

The only CMC issue for this NDA would have been environmental assessment. However, the
sponsor sought and was granted a categorical exclusion for EA. Thus, CMC recommends
approval of this application from a CMC standpoint.

30 PHARMACOLOGY

Since the claim being sought is for the approved formulation of paliperidone ER, there were no
pharm/tox issues for review.



40 BIOPHARMACEUTICS

Since the claim being sought is for the approved formulation of paliperidone ER, there were no
OCP issues for review, and no new biopharm data were submitted as part of this application.

50 CLINICAL DATA
5.1  Efficacy Data

Our review of this application focused on a single flexible-dose (3-15 mg/day) randomized
withdrawal study (SCH-301). There was an 8-week, open-label run-in phase, a 6-week
stabilization phase, and a double-blind randomized phase- (drug vs placebo) to observe for
‘relapse.  The primary endpoint was time to relapse (the definition of relapse was -quite
complicated, but reasonable, in my view). The end of the trial was defined in terms of a
prespecified number of relapses, and there was a planned interim analysis based on reaching half
that number (i.e., 43). There were no prespecified key secondary endpoints. There were 51%
relapses on placebo compared to only 22% on drug. The primary analysis of time to relapse was
the log-rank test. Since the interim analysis was positive, enrollment was stopped at that point.
However, patients already randomized were continued until they experienced relapse, dropped
out for other reasons, or completed the study. The results on the final analysis were entirely
consistent with the interim analysis, i.e., in both cases, highly significant. The results were
generally robust to differences in gender, age, race, and geographic distribution. The sponsor
has, in my view, provided sufficient evidence to support a limited claim of maintenance efficacy
for paliperidone ER in the treatment of schizophrenia. We have made a number of changes to
labeling regarding the description of the efficacy results. I agree with Dr. Mathis that we can
defer the requirement for adolescent maintenance data until after we have seen the data from the
planned adolescent acute study.

5.2  Safety Data

The additional safety experience with paliperidone ER available from study 301 and extension
phases from earlier studies is incrementally quite small compared to the safety database we had
available for our original review of this drug, and I agree with Dr. Mathis that no new, important
safety information about this drug has been revealed in this NDA for maintenance treatment. As
Dr. Mathis points out in his memo for this NDA, the primary reviewer, Dr. Karen Brugge, has
repeatedly made statements in her review that attest to this fact, i.., no new, important safety
information was revealed that would impact on our decision about this application or about
labeling. Thus, I agree with Dr. Mathis that this application can be approved without any need
for substantive changes to labeling with regard to the safety of this drug. I also agree with Dr.
Mathis that Dr. Brugge’s various recommendations for additional consultation on this NDA
(e-g., OCP, biometrics, QT team) are not justified and will not be sought.



5.3  Clinical Sections of Labeling
As noted, we have made several modifications to the sponsor’s proposed labeling, particularly

regarding the description of the efficacy results, and we have now reached agreement with the
sponsor on final labeling.

6.0 WORLD LITERATURE

The sponsor provided a literature update during the review cycle for this NDA that included only
3 additional papers, none of which contributed any new safety information, according to Dr.
Brugge. : '

7.0 FOREIGN REGULATORY ACTIONS

It is my understanding that paliperidone ER is not approved anywhere outside the US at this time
for the treatment of schizophrenia. : ’

8.0  DSIINSPECTIONS

Inspections were conducted at 2 sites, and data from these sites were deemed to be acceptable.

9.0 LABELING AND APPROVAL LETTER

10.1 Labeling

As noted, we have reached agreement with the sponsor on final labeling.

10.2 Foreign Labeliﬁg

Paliperidone ER is not approved anywhere at this time for the treatment of schizophrenia.
10.3 Approval Letter

The approval letter includes the agreed upon final labeling.



11.0. CONCLUSIONS AND RECOMMENDATIONS

I believe that J&J has submitted sufficient data to support the conclusion that paliperidone ER is
effective and acceptably safe in the maintenance treatment of schizophrenia. We have reached
agreement with the sponsor on final labeling. Thus, we will issue an approval letter for this
application, with the agreed upon final labeling,

cc: .
Orig NDA 22-043

HFD-130
HFD-130/TLaughren/MMathis/KBrugge/KKiedrow

DOC: Paliperidone_LT Laughren AP_Memo.doc



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

Thomas Laughren
4/26/2007 12:47:41 PM
MEDICAL OFFICER



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: 23 April 2007

FROM: Mitchell V. Mathis, M.D.
Team Leader
Division of Psychiatry Products, HFD-130

TO: File NDA 22-043/N000 (This overview should be filed with the 6/27/2006
submission.)

SUBJECT: Recommendation of Approval Action for Paliperidone ER for the Maintenance
Treatment of Schizophrenia

1.0 BACKGROUND A

Paliperidone ER is approved for the acute treatment of schizophrenia. Paliperidone (6-OH
risperidone) is the pharmacologically active major metabolite of risperidone. The sponsor is
seeking approval for the indication of maintenance treatment of schizophrenia with this application.

Paliperidone ER was developed under IND 65850 and the development program included several
meetings with the Division (including EOP2/pre-NDA).

This sNDA has been reviewed by Karen Brugge, M.D., Medical Officer, DPP, Yeh-Fong Chen,
Ph.D., Office of Biostatistics, and Tele Chhagan, Ph.D, Chemistry.

20 CHEMISTRY -
The chemists have recommended approval with a categorical exclusion from environmental
assessment. '

3.0 PHARMACOLOGY
Paliperidone ER is an approved product and so there are no pending pharmacology review issues.

40 CLINICAL PHARMACOLOGY
The clinical pharmacologists have no new information to review for this application.

5.0 CLINICAL DATA

5.1  Overview. of Studies ‘

A single study (SCH-301) was submitted to support the effectiveness of paliperidone ER in the
maintenance treatment of schizophrenia. This was a flexible dose (3 mg - 15mg) randomized
withdrawal study with an eight week open-label run-in phase followed by a six week stabilization
phase, followed by a double-blind randomization phase (placebo vs. drug) and an optional open-
label extension phase. The primary efficacy endpoint was time to first recurrence during the
double-blind phase.



5.1.1 Primary Efficacy Variable/Definition of Recurrence
The primary efficacy variable for this single study was time to first recurrence during the double-
blind phase. Recurrence was defined as any one of the following:

e Psychiatric hospitalization (involuntary or voluntary admission to a psychiatric hospital for
treatment of schizophrenic symptoms).

¢ For PANSS:
— Increase of 25% in the total PANSS score from randomization for 2 consecutive days if
the score at randomization was > 40, or _
— A 10-point increase in the total PANSS score from randomization for 2 consecutive days
if the score at randomization was < 40, '

» Deliberate self-injury and/or violent behavior resulting in clinically significant injury to the
subject or another person or property. ' '

¢ Clinically significant suicidal or homicidal ideation and aggressive behavior.
For CGI-S: . )
= A score of > 4 after randomization for 2 consecutive days if CGI-S score was < 3 at
randomization, or
— A score of > 5 after randomization for 2 consecutive days if CGI-S was 4 at
randomization.

e For PANSS items P1 (delusions), P2 (conceptual disorganization), P3(hallucinatory
behavior), P6 (suspiciousness/persecution), P7(hostility) or G8 (uncooperativeness):
— A score > 5 after randomization for 2 consecutive days on any of the above PANSS items
if the maximum score for those items was < 3 at randomization, or
— A score > 6 after randomization for 2 consecutive days on any of the above PANSS items
if the maximum score for those items was 4 at randomization.

5.1.2 Primary Efficacy Assessment

The primary efficacy endpoint was time to first recurrence during the double-blind phase. Subjects
who ‘met any of the recurrence criteria above were considered to have had a recurrence. The
duration of the double-blind phase was determined based upon the time required to reach a pre-
specified number of recurrence events. An interim analysis was planned on the date of the 43
recurrence event, which was when 50% of the estimated recurrences were anticipated to have
occurred.

5.1.3 Secondary Efficacy Variables
The secondary efficacy endpoints included changes from randomization to the end of the double-
blind phase in the PANSS (total and subscales), CGL_S, Sleep VAS, PSP, and SQLS-R4. No key
secondary variables were identified in the protocol.

5.1.4 Study Design

The study was entitled, “A Randomized, Double-Blind, Placebo-Controlled, Parallel-Group Study
with an Open Label Extension Evaluating Extended Release OROS Paliperidone in the Prevention
of Recurrence in Subjects with Schizophrenia.” It was a multi-centered study conducted in the US,
Latvia, Lithuania, Romania, Turkey, and India. The primary objective was to compare drug versus
placebo in the prevention of recurrence of the symptoms of schizophrenia.



The study evaluated the safety and efficacy of flexibly-dosed paliperidone ER (3 mgto 15 mg,
given once a day). Subjects were men and women with a DSM-IV diagnosis of schizophrenia
_between the ages of 18 and 65 years.

There were 5 phases to the study: screening (5 days); 8week open-label run-in, 6 week open-label
stabilization, a double-blind treatment phase of variable duration (based upon recurrence of
disease), and a maximum of 52 weeks of open-label extension.

Benzodiazepines and antidepressants were continued during the 5 day washout phase. During the
run-in, the optimal dose was established for each patient based upon the control of acute symptoms
(PANSS Total Score of 70 or less). The open-label stabilization phase allowed identification of
subjects who had maintained control on a stable dosing regimen, and then that dose was fixed
during the last two weeks of this phase. Those subjects remaining stable were eligible to enter the
double-blind portion of the study where they were randomized 1:1 to continue drug or receive
placebo. Subjects who experienced a recurrence (defined above) or remained recurrence-free for
the entire double-blind period of the study were considered to have completed the study and were
eligible to enter the open-label phase (see Table 1).

A total of 530 subjects with schizophrenia were enrolled in the run-in phase. Of these, 207 were
randomized into the double-blind phase of the study. :

Table 1: Double-Blind Treatment Completion/Withdrawal Information for Study 301

Placebo ER OROS PAL Toral

IN=102) ANE108) {(N=207)

. 1 (%) n (%l n (%%
Complered (0 83{8 179 ¢ 86)
Experienced recurrence S2(3D 23(2 75036
Completed entive courss of study” 24 52 {5 104 ¢ 30)
Withdrawn 8 & 2019 284 1
Subject choice(subiect withdrew consent) 0 1215 12¢ 6)
Adverse event 1ICn M3 4§ 2
Desath * 1( D 0 (=1}
Lost to follow-up 3(3 2{) S
Stedy med. not taken according prowcol 0 11 1(=1;
Other - 3(5 2¢ Y ¢

{a} Study stopped based on the zesults of terim analyris
* Theze were 2 deaths in the double-biind phase. One death vweas athibuted
to worsening of prychotie symiptors and was considerad as 3 recuyrancs evemt
{incledad amrong the 73 subjects with reciarence)
Source: Sponsor’s Table 9 in the clinical study report. .
Best Possible Copy
5.2  Efficacy Data

5.2.1 Summary of Studies Pertinent to Efficacy Claim

As shown in Table 1 above, of the 207 randomized subjects, 179 (86%) completed the double-blind
phase and 24 (14%) discontinued. Of the 179 completers, 75 (36%) experienced a recurrence event



| gest Possible Copy

and 104 (50%) completed the entire course of the study. Over half (51%) of the subjects
randomized to placebo experienced a recurrence event compared to only 22% in the paliperidone
ER group. The time course of recurrence events is demonstrated in Figure 1.

Figure 1: Kaplan-Meier Plot of Time to Recurrence from the Interim Analysis for ITT Data

Set for Study 301

1032 —
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Source: Sponsof’s F igure 4 in the clinical study report.
Table 2 lists the types and reasons for recurrence events by treatment group. The predominant

reasons for recurrence were an increase in the PANSS total score and an increase in the CGI
severity score. More subjects in the placebo group than the drug group were hospitalized.
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Table 2: Frequency Distribution of Recurrence Type and Reason for Final Analysis

Placebo ER OROS PAL
(N=101) N=1043
Type of Recurrence
Reason n n
Psychiatric hospitalizadon 13 &
Psychiauic hospitalization 13 L
PANSS 41 19
Increase of 23% in the Tozal PANSS score 37 i4
D peins increase in Total PANSS score 4 h
Deliberate self-injury, violent behavior 2 G
Dekiberate self injury, viclent behavier 2 Y
Suicidal or homicidal ideation 4 o
Suicidal or homicidal ideation 4 €
CGLs ' 38 18
CGI-S = £ {moderately iil} for 2 Days 34 186
CGI-5 = 5 (markedly iI} for 2 Days ' 4 2
PANSS jtems, P, P2, P3, P6, P7, ig 11
Score = 3 for 2 Days 18 10
Score = 6 for 2 Davs D 1

Nota: PANSS itenrs: P3 (delusions}, P2 {concepmal disorzanization), P3 ¢hallucinatory bebatiogs,
B6 (suzpiciousness persecution), P7 thostility?, and G {uncooperativenass).
Tka numbar of recuzence avents in e placebo sroup ware 52 and in ER OROS PLA ware 23,
. Subject may hava more than 1 rezzon for recurrence :

Source: Sponsor’s Table 30 in the clinical-smdy report.

Change in PANSS Total Score

Table 3 is a summary of the sponsor’s analysis results for the mean (SD) change from the double-
blind phase baseline to the endpoint visit in PANSS total score. The mean change from baseline to
endpoint visit (LOCF) was 15.1 points in the placebo group and 6.0 in the treatment group. This

difference was statistically significant.
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Table 3: Analysis Results for PANSS Total Score

Placebe ER OROS PAL
{IN=161) (N=104)
Double-blind baseline
N i 101 - 104
Mean {SD) 334 (1056 51.0{11.38)
Median {Range) : 36.0 (30:70) 33.0 (30:89)
End point (double-blind)
N ' 101 104
Mean (SD} 638.5 (22.30) 37.0{18.12)
Median (Range) ) 63.6(31:114) 35.0{30;113)
Change from Baseline
N 101 104
Mean (SD) 15.1 (19.103 6.0{13.62)
Median (Range) . 12.0{-17.:68) 2.5 (-17:50)
P-value (minus Placebo)>? =.0901
Diff. of LS Means (SE) _ 88214

932 C1 ’ (-12.99.-4 54)
* Azalieis of covardance (ANCOVA) IGodel vk teeateent (piacebo, ER. OROS PLAY and

. _analyzic cenver as factors, and baseline value as a covaniate.

*Comparison with placebo withou: nedtiphicity adjustnent.

Source: Svonsor’s Table 32 in the clinical studv revort.

Change in CGI-Severity Scale Best Possible Copy

Changes from baseline to endpoint visit in CGI-S scores are summarized by treatment group in
Table 4. As can be seen from the table, the placebo group experienced worsening from baseline in
severity, while the paliperidone ER treatment group remained stable.

Table 4: LOCF Analysis Results—Change from Double-Blind Baseline to Endpoint Visit in

CGI-S Scale
> Placebo ER OROS PAL
N=101) (N=104)

Pouble-blind baseline .

N 101 104

Median (Rangs) 3.0Q.3) 3.0(1:4)
End point (double-blind)

N 101 104

Micdian (Range) +.0(1:5) 3.0(1:6)
Change from Baseline

2 101 104

Median (Range) 10029 0D (-2:3)
P-value Gninus Placebo)"b <.001

Note. The analysis of variance uses sanied data.

* Test for no difference bersean tresiments from ANCOVA mode! with factors for reatment and
analysis center. and with baseline value as a covariate,

"Compurie—aa with placebo withour multipticity adivaunent.

Source: Sponsor’s Table 36 in the clinical study report.



Findings by Subgroup

Efficacy analyses based upon age; gender, and geographic region (Eastern Europe, North America,
and Other) for the primary endpoint were consistent with the combined results.

53  Conclusions Regarding Efficacy Data

I agree with Drs. Brugge and Chen that the sponsor has submitted a single positive study to support
the efficacy of paliperidone in maintaining clinical stability in adult patients with schizophrenia.

6.0  Safety Data

6.1  Safety Findings from the Placebo-Controlled Trials

The controlled trial safety database for paliperidone ER includes patients who participated in the
double-blind acute phases of the trials submitted to N21999 (paliperidone ER for acute treatment of
schizophrenia), in addition to those subjects from the current NDA (Study 301). I agree with Dr.
Brugge that the safety results do not yield any new or clinically remarkable findings to alter our
conclusions that paliperidone ER is reasonably safe to use in schizophrenic patients.

6.1.2 Safety Findings and Issues of Particular Interest

6.1.2.1 Common and Drug-Related Adverse Events . :
Adverse events with an incidence of at least 2% in the treatment group that were also at least twice
that seen with the placebo group included: anxiety, somnolence, akathisia, headache, back pain,
postural hypotension, tachycardia, amenorrhea, respiratory system disorders, and musculoskeletal
system disorders. Iagree with Dr. Brugge that these results are generally similar in type and
frequency to those of the earlier controlled trials of paliperidone ER.

6.1.2.2 Adverse Events Leading to Dropout
Dr. Brugge identified no new clinically remarkable events leading to dropout from Study 301.

6.1.2.3 Serious Adverse Events (SAEs) in Clinical Trials

Treatment-Emergent Serious Adverse Events for study 301 are identical to the information provided
in the Safety Update Report for NDA21-999 (see page 59 of Dr. Brugge’s review). The same is
true of safety results from the open-label trial results and from the extension trial datasets (see pages
60-64 of Dr. Brugge’s review). I agree with Dr. Brugge’s conclusion that no new clinically
remarkable findings were revealed.

QT Interval Prolongation

Paliperidone ER was found (N21999) to cause a modest increase in the QTc interval and has been
labeled accordingly. There are some suggestions that this effect persists in the open-label trial data,
but I agree with Dr. Brugge that it is not possible to assess this from non-controlled datasets. At any
rate, what is known with certainty about the effects of paliperidone ER on QT prolongation is
already prominently labeled in this approved product. :



6.1.2.4 Laboratory Findings _ _
T agree with Dr. Brugge that laboratory findings from Study 301 are generally similar to what is
already know (and labeled) about paliperidone ER.

6.1.2.5 Vital Signs Findings -
I agree with Dr. Brugge that no new clinically remarkable findings with regard to vital signs were
identified in study 301.

62 Conclusion Regarding Safety .
I agree with Dr. Brugge that no new safety concerns have been identified from Study 301 that were
not addressed during the review of paliperidone ER for the acute treatment of schizophrenia.

7.0 -~ PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC)
MEETING '
This NDA was not presented to the PDAC.

8.0 - DSIINSPECTIONS '
Data from two sites (Latvia and Lithuania) were inspected by DSI and found to be acceptable,

9.0  LABELING AND ACTION LETTER

9.1  Final Draft of Labeling

The sponsor’s proposed labeling is not consistent with other drugs in the class approved for
maintenance treatment of schizophrenia and will require some modification. Of particular
importance to labeling will be to accurately describe the stabilization period prior to double-blind
randomization. We will modify labeling to reflect our understanding of the trial data and provide
our modified version to the sponsor.

922 DMETS |
INVEGA® is an approved product with the approved trade name.

10.0 Phase 4 Commitments
Schizophrenia is not a disease of children and we should grant a waiver for study in children.

We should consider deferring the requirement to study paliperidone ER for the maintenance of
clinical stability in adolescents with schizophrenia until after data from the paliperidone ER acute
treatment of adolescent schizophrenics program are submitted for review.

11.0 CONCLUSION AND RECOMMENDATION : 7
The sponsor has submitted sufficient data to support that paliperidone ER is effective and
reasonably safe in the maintenance of clinical stability in adult patients with schizophrenia.

We should defer the PREA requirement to study this drug for this indication in children, for the
reasons cited in section 10 above. :

Annotated Draft Labeling as revised by the Division shduld be attached to the Action Letter.
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1 EXECUTIVE SUMMARY.

The Purpose of This Review.

This review and summary are to assist the Team Leader and Director of the Division of
Psychiatry Products in the regulatory processing of NDA 22-043. The 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). :

Information, comments and recommendations in this review are provided from a clinical
perspective. '

Proposed Indication and Treatment
The proposed indication is for I” -1 in patients with Schizophrenia
(in adults).

A pivotal Phase III Study -301 was conducted to support the proposed claim. Safety results from
this study, along with results of open-label extension trials (pooled and unpooled datasets) were
also provided as the Phase III long-term safety database. These results are intended by the
sponsor to support the adequate safety of their proposed maintenance treatment claim.

OROS Paliperidone (Pal) is approved for the treatment of schizophrenia by demonstrating
efficacy of Pal in the acute treatment of schizophrenia in three 6-week, placebo controlled, fixed-
dose trials in patients with this disorder (as specified in labeling under the Indications and Usage
section as approved on 12/19/06 under NDA21999). '

The recommended treatment for schizophrenia in approved labeling is a daily oral dose of 6 mg
of Pal to be taken in the morning with or without food. The Dosage and Administration section
of approved labeling also notes a food effect (that exposure to Pal can be increased or decreased
by the presence or absence of food, respectively). It is also noted 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

It is recommended that an Approvable Action be granted on NDA22043, from a clinical
perspective.

In accordance with the Clinical Review MAPP, the basis for this overall recommendation is
provided under Section 1.3 below. Section 1.3 summarizes the clinical trials, the results from the
pivotal efficacy Study -301 and safety results from Phase III studies. Section 1.3 also provides
conclusions on safety and efficacy. As described in Section 1.3 Pal is adequately safe and
efficacious, from a clinical perspective and as specified in this review (in Section 1.3 and in
Section 9 of this review). '

b(4)
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Recommendations and issues are provided that are considered by the undersigned reviewer as
issues that need to be resolved before considering a final approval action on the NDA. These
issues pertain to labeling based on the sponsor’s safety and efficacy results with respect to
describing the results, the proposed claim and on the proposed treatment regimen (as discussed
and outline in Sections 9.2 and 9.4 of this review) ‘

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity
The proposed Risk Management program cannot be found in the submission. Sponsors maintain

a world-wide safety database and are required to submit annual reports or periodic safety reports,
as specified in the regulations. g

1.2.2 Required Phase 4 Commitments

The Pediatric section of this review discusses plans for pediatric adolescent trials (Section 8.4).

1.2.3 Other Phase 4 Requests

None.

1.3 Summary of Clinical Findings

See subsections 1.3.1 below. In accordance with the MAPP on the clinical review template
subsections below provide the following information, as specified:
*  Subsection 1.3.1 provides an overview of the clinical trials intended to support the
proposed indication (the clinical program) _
*  Subsections 1.3.2. and 1.3.3 summarize the efficacy and safety results, respectively
from the clinical trials, as well as provide key conclusions (Section 7 of this review
describes safety results in more detail).

Key efficacy and safety-related issues and recommendations were previously outlined under
Section 1.2 and are also provided in Section 9 of this review.

1.3.1 Brief Overview of Clinical Program

See Section 1 for the overview of the proposed indication and of the Phase III efficacy and safety
database submitted under NDA22043.



Clinical Review

Karen Brugge

Supplemental NDA 22-043 N000-N002
Paliperidone OROS oral

Phase III Pivotal Efficacy Studies

The following summarizes the efficacy results intended by the sponsor to support their proposed
indication.

Only one pivotal Phase III longer term trial was conducted to support the proposed claim. Study
-301 was conducted on non-elderly adults with schizophrenia (met DSM-IV criteria and criteria
for acute symptoms). The protocol involved stabilizing subjects on an initial flexible-dose OL
treatment phase (3, 6, 9, 12 and 15 mg daily dose-levels) over 6-weeks. This treatment phase
allowed for dose adjustment to optimize efficacy and tolerability. Then subjects who were
stabilized (which was defined by prespecified criteria) were continued on their achieved, fixed,
dose-level over an 8 week period (using an OL fixed dose design). Subjects who remained
stable (based on prespecified criteria) in the protocol, were eligible to enter the DB treatment
phase.

A total of 113 subjects met eligibility criteria for entry into the DB phase. These subjects were
randomized (1:1) to either placebo or Pal treatment (3-15 mg/daily using a flexible dose design).
Subjects were monitored on efficacy assessments throughout the study and were monitored for
recurrence during the DB phase. Recurrence was defined on the basis of the subject’s mental
status, using specific criteria for defining a recurrence (as specified in the protocol).

Time-to-recurrence was the primary efficacy variable. The primary efficacy analysis involved
an Interim Analysis after 43 recurrence event occurred (50% of planned recurrence events). The
Kaplan-Meier method was employed for statistical analyses, along with a 2-sided log-rank test to
compare the treatment groups on time-to-recurrence. Additional analyses were conducted, as
well as analysis of secondary efficacy variables. '

‘Phase III Safety Trials
Phase III safety results provided under NDA22043 were updated from results that were

previously described in clinical reviews under NDA21999, since a number of trials were
ongoing. :

The bulk of the Phase III safety data provided in NDA22043 was an integrated safety dataset
from longterm OL extension trials (Studies -702, -703, -704 and -705). These extension trials
followed 6-week, DB, placebo controlled efficacy studies that supported approval of NDA21999
for the schizophrenia indication. OL Pal treatment during the extension trials was given to
subjects for up to 12 months except for the small elderly study, Study -702. This smaller
extension study employed a 6 month treatment duration. The trials used a flexible dose design
using daily doses of 3, 6, 9, 12, except for Study -705 which had a maximum daily dose-level of
15 mg maximum. '

Several of the OL studies remain ongoing at the time of the cut-off dates for the NDA22043
submissions (N00O and N00O1). As of a 2/1/2006 cut-off date, the following outlines the
cxposure to Pal treatment among subjects included in the integrated OL trial safety dataset:
* 441 safety subjects who received at least 6 months of Pal treatment and
® 755 safety subjects receiving over 6 months

7
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The sponsor met ICH guidelines for 6 month and 12 month exposure with Pal (over 100 subjects
had 52 weeks of OL Pal treatment in the integrated OL trials).

. 1.3.2 Efficacy

See the previous subsection for a summary of the study design of the pivotal Phase III efficacy
trial, Study -301.

A significantly longer time-to-recurrence was observed in the Pal group compared to the placebo
group (p<0.01) during the DB treatment phase of Study 301. :

In conclusion Study -301 is a positive study.

See the previous Section 1.1 for key efficacy-related issues and recommendations. Section 9 of
this review also describes these issues and provides recommendations. Section 6 of this review
provides details on the study design and efficacy results of Study -301.

1.3.3 Safety
See Section 1.3.1 for a summary of the Phase III éafety database.

Safety results summarized in this review (as submitted to N000-002 under NDA22043) do not
yield any new and clinically remarkable findings that alter overall conclusions and
recommendations that were previously provided for this drug for this patient population under
NDA21999 (as provided in the original clinical and addendum clinical reviews of NDA21999
for the schizophrenia indication). :

NDA 21999 was approved on 12/19/06.

Pal is in the same drug class as several other previously approved drugs for the maintenance
claim for treatment of schizophrenia. Pal is a major active metabolite of one of these approved
drugs (risperidone). Consequently, there is extensive pre-marketing and postmarketing
experience with drugs in the same drug class as Pal and with the precursor to Pal (risperidone).

Therefore, Paliperidone is adequately safe, from a clinical perspective within the recommended
dose range of up to 12 mg daily (as appears in approved labeling) and for longer-term treatment,
as specified in recommendations for labeling (as discussed in detail in Section 9 of this review).

Section 7 of this review focuses on safety results in greater detail.
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1.3.4 Dosing Regimen and Administration

The Dosage and Administration section of the sponsor’s proposed annotated labeling (in the
N00O submission) does not include any changes from the approved version of labeling under
NDA21999. Study -301 and the safety database used daily dose-levels comparable to the
recommended treatment regimen for treatment of acute patients with schizophrenia (in approved -
labeling under NDA21999).

See Section 1 for further comment and for recommendations relevant to this section of labeling.
Section 9 of this review also provides recommendations.

1.3.5 Drug-Drug Interactions

Drug-drug interactions were not systematically evaluated in Phase III trials. This topic was
previously addressed under NDA21999 (refer to the OCPB review for details). Section 8.2 of
this review provides further comments on this topic.

1.3.6 Special Populations

Phase III trials did not systematically evaluate special populations. A small OL Study -702
provided some limited safety results on elderly patients. Sections 8.3 and 8.4 of this review
provide further comment on this topic and regarding the pediatric patient population.

NDA21999 previously addressed the topic of Pal treatment in special populations (refer to the
OCPB review for details and for limited safety results of a small, short-term Phase I1I trial in
elderly patients, Study -302 in the clinical review of NDA21999).
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2 INTRODUCTION AND BACKGROUND

The Purpose of this Clinical Review. The purpose of this clinical review is to assist the Team
Leader and Director of the Division of Psychiatry Products (DPP) in the regulatory processing of
NDA 22-043. Information, comments and recommendations in this review are provided from a
clinical perspective.

Proposed Indication. The sponsor is seeking approval of Paliperidone OROS® oral
formulation (Pal) for a maintenance treatment of schizophrenia.

Note to the Reader and a Brief Overview of the Organization of this Review.

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 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
following:

¢ Note that “Clinical Microbiology” appears under a subsection on efficacy (Section
6.1.6) but this topic is not relevant to efficacy and is not relevant to this review.

* In order to avoid redundancy between various subsections, subsection(s) that are
related or redundant are cross-referenced (rather than repeating the same
information under multiple subsections).

Italicized text in this review generally appears in various places throughout this review and is
generally intended to denote comments, conclusions and recommendations being made by the
undersigned reviewer (from a clinical perspective), unless otherwise specified (or if a given
section is clearly intended for providing reviewer comments, conclusions and/or

- recommendations). Sometimes sections include reviewer comments/conclusions that are
embedded with the sponsor’s results. These sections generally present the results, as found in
the submission (unless otherwise specified). These sections that contain some of the sponsor’s
results embedded with reviewer comments are also italicized.

Guide to the Reader
Since the template has a number of sections enhancing the length of this review the reader is
guided to the following sections for a comprehensive summarization of key efficacy and safety
results, reviewer comments, and conclusions with recommendations:

® Sections 1 and 9

11
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® Section 7.1.1 “Reviewer’s Overview of Key Safety Findings” was inserted by the
undersigned reviewer in order to facilitate the reader in providing the main conclusions
of safety results that are described in greater detail in sections that follow Section 7.1.1
(it is the understanding of the undersigned reviewer that adding a new section is
permitted).

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
formulation. Pal was recently approved on 12/19/2006 for treatment of schizophrenia under
NDA21999 (refer to approved labeling for details).

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, as well as for other psychiatric indications. Several of
these drugs including Risperdol® are also approved for maintenance treatment of schizophrenia.

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
maintenance treatment of schizophrenia.

2.4 Important Issues With Pharmacologically Related Products

See the previous sections and other safety related sections of this review. Also refer to current
approved labeling for drugs in this drug class. Refer to the Approval Action letter for
NDA21999 regarding any postmarketing commitments on Pal. The final section of this review
provides recommendations to any new and clinically remarkable safety findings that were not
previously described in past clinical reviews of NDA21999 (see Section 4.3 for the review
strategy).

2.5 Presubmission Regulatory Activity

Pal was developed under IND 65850. The sponsor has had several meetings with the Division
(EOP II, Pre-NDA meetings) under IND 65850. Any meeting minutes and/or communications -
with the sponsor regarding trials under their IND are found in DFS (under IND65850) and are
not summarized in this review.

This review does not discuss and summarize past key clinical issues under IND65850 (unless
otherwise specified), since the focus of this review is on the actual data submitted under

12
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NDA22043 for assessing adequate efficacy and safety for the proposed efficacy claim. See
section 4 of this review for the review strategy of the NDA22043.

2.6 Foreign Marketing Experience

Information on foreign marketing and postmarketing safety information cannot be found in the
current submission other than a comment in Module 2.7.4 that Pal is not approved in any
country.

Under NDA 21999 (a 10/20/06 response to an approvable letter) the sponsor indicates that Pal
(extended release tablet) is not approved in any country and that several foreign applications
have been submitted (countries and submission dates are specified). None of these pending
applications have had a negative action. :

Past clinical reviews cover foreign marketing information and postmarketing information (only
on Ris, since Pal was not approved in any country). These previously reviews were a review of a
response submission to an approvable action letter on NDA 21999 and a review of the original
11/30/05 NDA 21999 submission, which covered each topic, respectively. The original
NDA219999 clinical review covers the topic of 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). '

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

This submission is a supplemental NDA for a new efficacy claim. The undersigned reviewer is
not aware of any key CMC issues identified by the CMC review Team at the time of this writing.

3.2 Animal Pharmacology/Toxicology

This topic is not applicable since preclinical information is not provided, since this is a
supplemental NDA for an efficacy claim.

3.3 Biometrics

A Biometric review of this NDA is underway at the time of this writing. Any potential
Biometric-related issues are discussed in Sections 6 and 9 of this review where efficacy results of
the pivotal maintenance trial, Study -301 are described. Also see the last section of this review
for further comment and recommendations.

13
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3.4 Division of Scientific Investigation (DSI)

The undersigned reviewer is not aware of any key DSI issués identified by the DSI review Team
at the time of this writing. ' '

3.4 Clinical Pharmacology and Biopharmaceutics (OCPB)

The undersigned reviewer is not aware of any key OCPB issues identified by the OCPB review
Team 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

LETTER DATE | DESCRIPTION

6/27/06 NDA 22-043 NO00: electronic submission with Module 2.7.4 providing safety results and Clinical
Study Report of the pivotal Phase 111 efficacy trial, Study -301. Narrative and CRFs were
included. Refer to sections below and Section 7 in this review for details on information
reviewed that was included in the submission. The sponsor used a 2/1/06 cut-off date for:
*  Results of safety data analyses in Module 2.7.4
*  For providing Clinical Study reports (CSRs) of completed Phase ITI (non-pivotal) trials
(Studies -702 and -704 and for Phase I Study P01-1012). Study -703 was completed
afier the cut-off date, and Studies -701 and -705 are ongoing. Therefore, CSRs were not
provided for these latter trials.
¢  For providing narratives and CRFs for Deaths, Serious adverse events and adverse
dropouits and deaths. CIOMS forms (clinical safety reports) were provided for deaths
and serious adverse events in ongoing OL phase ITI Extension trials that were reported
after 2/106 and by 3/31/06 (according to Section 2.1.3.3 of Module 2.7.4.

10/27/2006 NOO1: 120-Day Safety Update Repbrt (SUR) as described in Section 7.2.9.1 of this review.
12/21/2006 N002: response to clinical inquiries
1/26/2007 NO003: This submission (provided late in the review cycle) was not reviewed, as discussed in more

detail in Sections 1 and 9 of this review.

N000 and NOO1 Submissions
See the next section regarding clinical trials included in the submission and Sections 4.3 and -
7 for review strategies for the N000-001 submissions. '

N003 Submission ,
NO003 was not reviewed, as discussed in sections 1 and 9 of this review.

NO002 Submission

14
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Best Possible Copy

This is a response to inquiries and some sections of this review include some information

obtained from this 12/21/06 submission, as specified accordingly.

4.2 Tables of Clinical Studies
Completed Trials as of the 2/1/06 Cut-off Date

Tables below (tables or sections of tables were copied from the submission) were either found in
Module 5.2 (only a listing of completed trials were included in this table) or were found in the
Summary of Clinical Safety (SCS) Module 2.7.4 (included ongoing trials).

Tabular Listing of All Studies — R076477

Protoco] Number Subjects Evaluated”
Swidy Identifier” Sex QMF) Study Sratus
Printipal Investigator Age (7): medisp {mean]  Tresmment Regimen/Duration Type of Report
Comzy) (rapge) Rowe of Adminictraron Locstion of Smdy Rapoxt {CR5s
Sart’End Dates Study DescripionDesign Race: \U2:0 BarchFormmlation Numbers ard CRT5) or Publication
- - - Dinnveilnhilisa Clwdiar »
R$76477-5CE-303 Raudomizad. DE, PC. paraliel 165 p: Corpleted
EDMS-PSDB-3176870  group study of efficary znd Fiexible dosivg: 3 mpiday 0 15 meiday Full Raport
K Yedaam safery o 121Me84F )
Us; Barck Noz: Mod5.3.5 'ROTE477-SCH-30
38 [33.2] (19-63) J-mg r2blas; {CRF)
Swrz 13 Aprd 2004 03110/ FD22; 03300 FO22: 04008/ FO23: 05A03°  (CRTS
Eod: 31 August 2005 231768 FO12; MVO361019: FOLS, MVD3I326713 / F016
S-rag tablecs: .
03123 F023: 03G14/ F425; 637137 FO23: 04ED4:
FO25; 03A10 FG23: MV0301525/ FO1T;
MVO416657 FO17
s e e —TT—r—— = e L L e e s Sa—
- Clinical Studies Refavant {o tha Proposed Indication: Sopportive Studies
ROTEATI-SCE-T02 QL efficacy. safuy and S8 OL extension (24 wk): Corplated
EDMS-PSDB-5130270 tolerebility in zesfamic subjects . EROROSPAL Full Repoxt
T. Aadreas 24MS4F fexible dasing
{Inseratioral} 3-12 mgiday Mod3 3.5 ARDTEITT-SCH-702
68 [69] {645-81) .gazrb Neaz: ey (C3F)
O1 phase: g capsules: MV0302019 FOI6; MV0332875/ CR
St 27 September 04 8751 Etﬁ;;cgglﬂlif Fols €xD)
End: 13 Novenirer 05 & mg capsules; MV03IE0255 FOI7, MVG<0655T;
FOLY; 0426M12; FOl1Y
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See Section 6 of this review for more information on treatment given in each phase of Study 301.

Ongoing Trials as of the 2/1/06 Cut-off Date

The trials below were included in the submission of which clinical study reports (CSRs) were not
provided since they were completed after cut-off date for the NOOO submission (Study -703) or
are ongoing trials (-701 and -705). Although a CSR was not provided for Study -703, the
sponsor indicates that all safety data from this study was included in the NDA submission since
the study was completed (according to that described on page 11 of the Clinical Overview).

Additional Trials that Were Ongoing at the Time of the Reporting Cut-off-Date
OPEN-LABEL PHASE 3 EXTENSION STUDIES IN SUBJECTS WITH SCHIZOPHRENIA
RO76477-5CH-701 A 52-week open-label extension of the relapse prevention study (Stady RO76477-
SCH-301} in subjects with schizophrenia

No. Subjects Enrolled az of 1 Feb 2006: 235
Foin

et - = .o d - - wﬂl\ll&“ -
© ROTMTT-SCH-T03 A 52-week open-label extension te evaluate ER OROS paliperidone in the eatment
of subjects with schizophrenia who completed the 6-week double-blind phase or
discontimted due to lack of efficacy after a mininmm of 21 days of double-blind
treatnient in Study R076477.SCH-303

No. Subjects Erzolled as of 1 Feb 2006: 473
Ongoing®
ROT6477-SCH.703 A 32-week open-label extension to evaluate ER OROS paliperidone i the treatment
. of subjects with schizophrenia who completad 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

T e e

No. Subjects Enrolled as of t Feb 2006: 407
going

T e e T T T e e ST T T e T T T "y

* Enrollment as of 1 February 2006. ,

>This study was engoing a3 of 1 February 2006 but was completed shortly after that date. Complete data from all
473 subjects who participated in this extension are included in this submission. The final study report had not
been written by the time of this submission.
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Treatment Regimens in OL Studies

Since the above tables do not specify the treatment regimens for each OL Pal Extension Trial this
information is summarized as follows. All OL extension trials used a flexible dose design that
generally allowed dose adjustments of 3 mg intervals to maximize efficacy and minimize
adverse events):
* Study -701 (non-elderly patients) used a 3-15 mg daily dose-level with a starting daily
dose of 9 mg.
Elderly Study -702 used a 3-12 mg daily dose-level with a starting daily dose of 9 mg.
¢ Studies -703, -704 and -705 (almost all non-elderly patients) used a 3-12 mg daily dose-
level with a starting daily dose of 9 mg, except that Study 705 used a 3-15 mg daily
dose-level. _ :

OL treatment was immediately started at 9 mg daily of Pal in all OL trials which was started
after completion of the DB placebo controlled 6-week Phase III lead-in studies (-302, -303, -304
and -305). Note that DB treatment was abruptly stopped before starting OL 9 mg/day of Pal.
Previous DB treatment was placebo, 10 mg/day olanzapine or Pal (at 3-15 mg daily; 3, 6, 9, 12,
or 15 mg daily).

4.3 Review Strategy

Efficacy Results: Efficacy results of the pivotal Phase III trial, Study -301 were reviewed as
described in more detail in Section 6 of this review. Primarily in-text sections of the CSR of this
study were reviewed on sections relevant to study design methods and efficacy results, as
described in Section 6 of this review. Refer to Section 9 of this review for any key issues
relevant to efficacy that were revealed upon review of this information.

Safety Results: The key objective in reviewing safety results was to determine if any new
clinically remarkable findings could be found that were not previously described in past clinical
reviews under NDA 21999 (the review and addendum review of NDA 21999 and in the response
to the approvable action review that was more recently completed).

The above approach in reviewing safety results is employed for this review, since the bulk of
short-term and longterm safety results were previously reviewed under NDA 21999. The bulk of
long-term safety results came from integrated data from OL extension trials that includes
ongoing trials as outlined below: _

o The bulk of safety data was previously reviewed under NDA 21999 and included
integrated safety data from several ongoing longterm OL extension trials, some of
which were more recently completed. It is notable that the sponsor met ICH
guidelines for longterm exposure as described in the original clinical review of
NDA21999.

® Module 2.7.4 in the current NDA 22043 submission is identical to the 210-SUR of
NDA 219999 and provides some updated safety information from the integrated OL
extension-trial dataset (updated since the 120-Day SUR under NDA21999). Updated
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results from unpooled safety datasets from OL trials are also provided in the current
NDA22043.

® A 120-Day SUR was provided under this maintenance claim NDA (NDA22043)
which contains the most complete and updated safety results for the integrated OL trial
safety dataset.

Refer to Section 7 of this review for more details of the safety datasets provided and reviewed in
the original NDA 22043. This section provides more details on the review strategy and
summarizes safety results that were reviewed. Section 7 also provides a discussion on some of
the key limitations of the safety information provided. See Section 7.2.9.1 for more comments
regarding the 120-Day SUR submission and for a summary of the safety results that were
reviewed in this SUR. The final section (Section 9) of this review summarizes any key issues
relevant to safety and provides recommendations, accordingly.

The following outlines summarize safety information that was reviewed.

Pooled and Unpooled Safety Datasets in the Original NDA 22043 submission that were reviewed
for specific safety information as summarized in various subsections of Section 7 of this review
(Section 7 summarizes the safety results that were reviewed for each dataset and provides more
details on the rationale for specific aspects of the review strategy under appropriate subsections
accordingly): E

o Completed Study -301: Safety results (in-text sections of the CSR, unless
otherwise specified) were reviewed for this study since this was a pivotal
maintenance treatment trial. : ,

© Ongoing Study -701 (the OL extension trial of Study -301): results on deaths,
SAEs and ADOs were reviewed for this study as described under Section 7 (based
on primarily in-text information found in Module 2.7.4 unless otherwise specified
in this review). Additional safety information for this study was not reviewed for
the following reasons. The integrated OL extension trial safety results involved a
larger number of subjects. Furthermore, Study -701 has not been completed.
Hence, the review of additional safety information from the much smaller sample
size of subjects in Study -701 would not be expected to be as informative as
results from a large integrated safety dataset. The interpretation of results from
OL trials is compromised by the inherent limitations associated with studies of
this nature.

o Integrated-OL extension trial safety dataset from ongoing and completed (Studies
=702, -703, -704. -705 of which Studies 704 and 705 are ongoing): the safety
results from this dataset (primarily from in-text sections of Module 2.7.4) were
reviewed since the integrated results are considered to be more informative for
longterm safety information than results from unpooled studies (i.e. from a gjven,
single small OL trial).

o The safety results of Study -702 (as found primarily in selected in-text sections of
the CSR) were reviewed since this study was the only elderly Phase III trial.
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Results of the following CSRs that were provided but were not reviewed for reasons that follow:

*  Studies -702 and -704 of which CSRs were provided: these studies were recently
completed OL extension trials. Results of these studies were pooled with the integrated
OL trial safety dataset in Module 2.7.4 of the submission. New information would not
be expected from the review of the individual CSRs, particularly given that OL studies
are limited by the OL study design as previously discussed (also see Section 7 of this
review for more details). :

*  Results of Phase I study —P01-1012 were submitted but selected results from this study
were previously reviewed under NDA 21999 and the study was also reviewed by Dr.
Ronald Kavanagh, as the OCPB reviewer for NDA21999,

In-text sections of Module 2.7.4 and of selected CSRs that correspond to sections of this review
and as specified in this review were reviewed. However, in some cases additional information
was reviewed as outlined below.

Narratives, CIOMS forms, and Case Report Forms (CRFs):

Narratives were provided for subjects with SAEs (includes subjects that died), ADOs and for
subjects with abnormal liver function tests (that met prespecified criteria, as described in relevant
sections of this review). CIOMS forms were provided for more recently reported subjects (as
specified using specified cut-off dates). This information was reviewed as follows:
* Narratives and CIOMS forms on selected subjects were reviewed, as described under
Section 7 were reviewed (this information was provided in appendices or attachments to
Module 2.7.4).
* A spot check of arbitrarily selected CRFs comparing arbitrarily selected information
between the selected CRFs and narratives was conducted as part of an assessment on
the accuracy and completeness of the information provided. See Sections 4.4 and 7.2.8
of this review for-details and further comment.

Additional Information that was Reviewed
The following outlines additional information that was reviewed: ,

e  Some information that was found in appendices to primarily Module 2.7.4 were
reviewed, as specified in corresponding sections of Section 7 of this review.

*  Section 7 of this review also summarizes results from the literature and other results
from other datasources that were found in the submission and as described in
subsections of Section 7.

*  Section 7.2.9.1 summarizes results in the 120-Day SUR (which also specifies the
materials reviewed and details on the review strategy for this more recent submission).

* Responses to questions provided in N002.

NO003 was not reviewed as discussed in Sections 1 and 9 of this review.

Final Comments on the Review Strategy
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As a final note, as previously discussed in Section 2.5 of this review, this review does not discuss
and summarize past key clinical issues under IND65850 (unless otherwise specified). Instead
this review focuses on the actual data submitted under NDA22043 for assessing adequate
efficacy and safety for the proposed claim.

Team Leader and Deputy Director of DPP, Mitch Mathis, MD concurred with the review
strategy for NDA 22043 (N000-003) and as described in this review.

4.4 Data Quality and Integrity

DSI has not conveyed any key concerns at the time of this writing,

A spot check comparison between Case Report Form (CRFs) and narratives revealed the
Jollowing observations (and as described in more detail in a paragraph below):

* A number of Data Clarification Form (DCF) entries were generally Jound. However,
the clarified information that was found, together with information in the CRF,
generally matched the information that was found in the narrative (based on the
arbitrarily selected items that were compared, as described in more detail later).

»  Information on some clinical safety parameters (e.g. ECG and laboratory data) could
not be found in the CRFs. Yet, this information was sometimes found in the
narratives. It is not clear why some of the safety parameter information was not
included in the CRFs.

Reviewer Conclusions » :

DSI has not reported any key concerns at the time of this writing and narrative/CRF spot checks
do not reveal any key issues on quality and integrity of the data. Therefore, observations noted
in this section and under Sections 4.5 and 7.2.8 of this review), generally do not alter
conclusions previously conveyed in the review of NDA219999 (vefer to the review of NDA21999
Jor details on potential concerns previously noted that are relevant to the current NDA22043).

Additional Comments on Comparisons between Narratives and CRFs on Clinical Parameter
Data
See details on the methods for making spot check comparisons between selected narratives and
CRFs below. The following are comments regarding clinical parameter data that could not be
Jound in selected CRFs, based on these spot check comparisons:
*  OT values for a subject with QT prolongation (100767) could not be found in the CRF
but were described in the narrative.
*  Laboratory data on a subject with elevated LFTs (reported as AEs in subject 501 320)
could not be found in the CRF but was included in the narrative.
1t is noted that while other clinical safety parameter information could not be found in the CRFs,
vital sign data was found in the CRFs. 1t is not clear why the CRFs did not include all clinical
paraimeter data obtained from the given subject. However, clinical parameter data is generally
Jound in other sections of the submission. SAS datasets were also provided that include efficacy
data (and generally include additional data) from the pivotal efficacy trial (Study 301) and that
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were used by the Biometric Team. The Biometric Team did not convey any key issues regarding
the SAS datasets with respect to efficacy.

Methods for Conducting Spot Check Comparisons between CRFs and Narratives
A spot check on comparing CRFs to narratives of arbitrarily selected subjects was conducted as
follows: _
®  Sections of the CRFs and narratives for a given subject were arbitrarily selected for
making these comparisons (arbitrarily selected sections generally included AE verbatim
terms, dates of AEs relative to treatment and a few other arbitrarily selected sections).
¢ The arbitrarily selected subjects for the document comparisons were:
o Subject 501320 of Study -705,
o Subject 201690 of Study -703 and
o Subject 100767 of Study -301 (some basic demographic information was also
compared between the CRF and narrative for this subject).

4.5 Compliance with Good Clinical Practices

DSI has not conveyed any key concerns at the time of this writing.

4.6 Financial Disclosures

The sponsor provides a list of investigators of the pivotal Study -301 and the OL extension trial
of this study, Study -701. The investigators listed are specified as investigators that did not enter
into any financial arrangement, as indicated in item 1 (which is checked off) of Form FDA 3454
(4/06). Items 2 and 3 were not checked off on the form.

Financial information for Study P01-1012 was also found in the submission but this study was a
Phase I study previously submitted under NDA 21999.

Upon request, the sponsor verified that the financial information provided in the original NDA

22043 submission (as summarized above) is complete (as specified in the December 21, 2006
response to inquires submitted under NDA 22043).

S CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics

NDA 21999 provided pharmacokinetic and related information of Pal that was reviewed by
the OCPB. This previously submitted NDA was approved on 12/19/2006.
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The following is key information on PK properties, as provided by the sponsor under NDA
21999 (copied from the clinical review of NDA 21999 of which the clinical review was
conducted by the undersigned reviewer of the current NDA 22043):

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 %2 = 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.
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.

Also refer to approved labeling for Pal (NDA 219999 for a schizophrenia indication).

Reviewer Comments:

Food effects on PK are observed. Accumulation also occurs with multiple dosing. In light of the
proposed maintenance treatment claim for longterm treatment, input from OCPB regarding
potential OCPB-related issues with chronic treatment is recommended, See the last section of
this review for further comments.

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. '
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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 sponsor is seeking a maintenance treatment claim for the schizophrenia indication.

6.1.1 Methods.

Study -301 (a “prevention of recurrence” trial) as the basis for their plroposed claim.

6.1.2  General Discussion of Endpoints

* The primary efficacy endpoint is time-to-recurrence. The study design of Study -301, including
a more detailed description of primary, secondary efficacy variables and statistical analyses are
provided in the next subsection. Section 9 of this review discusses any key limitations or issues
relevant to the primary efficacy variable, efficacy results, to the proposed claim and proposed
labeling.

- 6.1.3  Study Design

The study had the following phases:

e  Screening phase, 7

*  Run-in OL phase: 8-week open-label (OL) Pal flexible-dose (3 to 15 mg/day) run-in
phase,

¢  Stabilization OL phase: 6-week fixed dose, OL Pal stabilization phase, as described
later

* DB Treatment Maintenance Phase: A placebo-controlled, fixed dose DB treatment
maintenance phase :

Figure 1 in the CSR provides a flow chart of the above phases.

Eligibility Criteria required that subjects be 18-65 year old, generally healthy patients with
schizophrenia (DSM-IV criteria used) for at least one year before screening and have an acute
episode defined as a PANSS total score of 70-120. Additional key criteria included:

*  Hospitalization for at least the first 14 days of the run-in phase.

*  Prohibited medications and washout periods are specified (see next paragraph for more
details on concomitant and prohibited medications).
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®  Subjects cannot have an other Axis I diagnosis (based on DSM-IV criteria) and cannot
have Axis I diagnosis of Substance Dependence within 6 months of screening (except
for nicotine and caffeine)

*  Previous history of a lack of response to Ris (as defined in the protocol)

Th_e CSR has

Treatment in

a section on eligibility criteria listing the above and additional criteria.

OL and DB Phases

Treatmen

t during the run-in and stabilization phases was open-label (OL).

A flexible dose design was used for the run-in and DB phases as follows:

Flexible dose range was 3-15 mg daily (3, 6, 8, 9, 12 or 15 mg daily) given orally
and was to be taken in the morning (before 10:00 am and preferably at the same
time each day) and without regard to food intake. :

In the run-in phase only, a starting dose in the run-in phase was to be 9 mg daily.
In the DB phase the starting dose was the dose received at the end of the
stabilization phase.

The dose in the run-in and DB phases could be adjusted. Dose increases could
occur at intervals of no greater than every 7 days and at daily-dose-level increments
of no more than 3 mg. Although, note the entry criteria for the stabilization phase,
outlined below. One criterion outlined below, requires that subjects must be on a
stable dose over the last 2 weeks of the run-in phase.

Fixed Treatment during the Stabilization Phase

See entry criteria for the stabilization phase outlined below that requires 2 weeks

of stability on a fixed daily dose level during the run-in phase of the study. The treatment
for the stabilization phase was a fixed dose at the daily dose-level given to the subject
over the last 2 weeks of the run-in phase.

Entry criteria into the stabilization phase required that subjects meet the following criteria over
the last 2 weeks of the run-in phase:

*  Maintain a stable (fixed dose) of Pal and

e Sco
o
o

o}

re on efficacy scales as follows:
Score < 70 on the Positive and Negative Syndrome Scale (PANSS) total,
<4 on the Clinical Global Impression scale-severity (CGI-S; score of 4 or less
corresponds to a rating of moderately ill or better),
<4 on each of the following individual PANSS items: P1 [delusions], P2
[conceptual disorganization],P3 [hallucinatory behavior], P6 [suspiciousness/
persecution], P7 [hostility] and G8 [uncooperativeness]) of <4 (moderate or less).
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Entry criteria into the DB phase:

*  Subjects must show symptom control as defined by using the above cut-of scores that
were employed for entry into the stabilization phase. Subject must meet these criteria
throughout the stabilization phase. ,

*  Subjects must be maintained on a stable dose during the 6-week stabilization phase.

DB Phase
Upon entry into the DB phase, eligible subjects were randomized to either placebo or Pal (1:1).
Subjects continued the DB phase until one of the three following conditions was met:

*  The subject met criteria for “recurrence” (as defined later). '

*  The subject withdrew from the study prematurely _

*  The study was terminated (an interim analysis was conducted as described later)

Prohibited and Allowed Concomitant Medications:
Prohibited and allowed concomitant medications were specified in the eligibility criteria and in
Section 3.8 (in the CSR). The following oral medications were permitted during the study:

* Nonsteroidal anti-inflammatory drugs for headaches and other types of pain.

¢  Antihypertensive agents, as specified.

e Benztropine 1 to 2 mg BID or biperiden 2 mg TID (or equivalent agents) for the
treatment of EPS, as specified. .

Beta-adrenergic blockers for treatment emergent akathisia.

*  Antidepressants (except MAOI) were permitted during the DB phase in subjects on a
stable dosage for 3 months before baseline (the dose nor the antidepressant agent could
not be changed). ' _

* Benzodiazepine for agitation, anxiety, or insomnia, as specified (includes allowing
subjects who were on a stable dose > 3 months prior to the study to continue treatment
on their stable dose, allows for doses of up to 2 mg/day lorazepam or equivalent dose of
diazepam as needed, during the study as specified).

Safety and Efficacy Assessments

See Table Series 10.1 in the appendix of this review for the Time and Events Schedule (as
provided by the sponsor). This table includes safety and efficacy assessments and time-points
for each assessment.

The PANSS and CGI-S were the most frequently conducted efficacy measures in which subjects
were assessed as follows and a shown in the study schedule in Table Series 10.1 of this review:
e Weekly over the first 4 weeks of the run-in phase and of the DB phase.
e  Every 2 weeks:
o On weeks 6 and 8 of the run-in phase,
o Throughout the stabilization phase and
o For a 4-week period of the DB phase that corresponded to weeks 18, 20 and 22 of
the study.
¢ Every 4 weeks for the remainder of the DB phase (after study week 22).
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Repeat Efficacy Assessments Were Conducted on the Next Day When a Recurrence was

Suspected
If a “recurrence” was suspected on a given assessment day then the PANSS and CGI-S

assessments were repeated on the following day. A suspected recurrence was defined on the
basis of the PANSS score or on the basis of the CGI-S score as defined below:

1. Suspicion of a recurrence on the basis of the PANSS score was defined by at least one of

the following criteria that must be met on a given scheduled assessment day:

* An increase in the total PANSS score from randomization by either 25% or

*  Anincrease by 10 points if the score at randomization was < 40, or

¢ “A maximum score of < 3 at randomization for the PANSS items P1 (delusions), P2
(conceptual disorganization), P3 (hallucinatory behavior), P6
suspiciousness/persecution), P7 (hostility) or G8 (uncooperativeness); and a score of 25
post-randomization on any of these items, or P7 (hostility) or G8 (uncooperativeness)
scores 2 5 postrandomization on any of these items, or

*  “A subject who has a maximum score of 4 at randomization for the above PANSS items
scores 2 6 post-randomization on any of the above PANSS items.”

2. Suspicion of a recurrence on the basis of the CGI-S score was defined by at least one of the
following criteria that must be met on a given scheduled assessment day (copied from the
submission):

* ACGI-S < 3 atrandomization and > 4 at post-randomization or,
o ACGI-Sof4at randomization and > 5 at post-randomization

See the next subsection for a definition of recurrence.

Primary Efficacy Variable
The time to “recurrence” was the primary efficacy variable. Recurrence was defined as the
following (copied from the submission):’ '
* Psychiatric hospitalization (involuntary or voluntary admission to a
psychiatne hospital for decompensation of the subject’s schizophrenic
symptoms), or :
» For PANSS: .
— Increase of 25% in the total PANSS score from randomization for
2 consecutive days if the score at randomization was >40, or

~ A 10-point increase in the total PANSS score from randomization for
2 consecutive days 1f the score at randomization was <40, or

* Deliberate self-injury and'or violent behavior resulting in clinically
significant injury to the subject or another person or property damage, or

¢ Swicidal or homicidal ideation and aggressive behavior that was chinically
significant (in frequency and severity) in the investigator’s judgment, or

Continued on the next page,
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Recurrence-event Criteria (continued from the previous page):
¢ For CGI-S: '
~ A score of >4 after randomization for 2 consecutive days if CGI-S
score was < 3 at randomization, or

— A score of 25 after randomization for 2 consecutive days if CGI-S was
4 at randomization, or _
* For PANSS items P1 (delusions). P2 (conceptual disorganization),
P3 (hallucinatory  behavior), P6 (suspiciousness/persecution).
P7 (hostility) or G8 (uncooperativeness):

— A score 25 after randomization for 2 consecutive days on any of the

above PANSS items if the maximum score for the above PANSS items
was < 3 at randomization, or

— A score 26 after randomization for 2 consecutive days on any of the
above PANSS items if the maximum score for the above PANSS items
was 4 at randomization.

The time to recurrence was defined as the time between randomization to double-blind treatment
and the first documentation of recurrence (with recurrence defined as above).

Interim Analyses.
The Data Monitoring Committee
Interim analysis was conducted that in involved an "independent expert group," referred by
sponsor as the Independent Data Monitoring Committee (IDMC). This committee was to
perform the following functions:

®  Monitor for safety and

* Provide recommendations on stopping, modifying or continuing the study on the basis

of safety or positive efficacy results, as revealed by the interim efficacy analyses.

Time-point for Interim Analyses and Datasets Analyzed

The interim efficacy analysis was to be conducted by the IDMC after 43 recurrence events that
occurred (50% of the planned recurrence events). Results of this analysis are shown in the next
subsection of this review. All other subjects that were remaining in the study (and also taking
- the study drug) at the time of the 43rd recurrence event were censored (at the date of the interim
analysis). Censored subjects also included: '

*  Subjects who completed the study

*  Subjects who discontinued the study drug (without a recurrence event) and

* Subjects who discontinued the study drug without documentation of a recurrence,

The intent-two-treat analysis (ITT) dataset was the dataset used analyses of results for each of
the following analyses: '

* The interim analysis using a cutoff date of May 13, 2005, when 43 recurrence events
occurred (see above regarding subjects that were censored for the primary analysis)
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® Secondary analyses which included analyses on the primafy efficacy variable for the
final analysis. These analyses included data through the date of study completion
which was on August 31, 2005. '

The ITT data set is defined as randomized subjects who received at least one dose of double-
blind treatment and at least one post-baseline assessment related to recurrence criteria.

Statistical Test Employed
The following outlines several key statistical tests that were employed:

e  The Kaplan-Meier method was employed to estimate the cumulative distribution
function of the time to recurrence.

*  The 2-sided log-rank test was employed to compare treatment groups on time to
recurrence. - ‘

®  The Cox proportional hazards model was also employed with treatment as a covariate to
estimate that hazards ratio and the 95% confidence interval.

® An additional analysis was conducted using a Cox proportional hazards model with
treatment, region, and baseline BMI as covariates.

Secondary analyses were conducted as described in section 3.11.1.1 of the CSR. Some of the
results of these analyses are shown in the next subsection of this review.

Enumeration of Subiecfs in Each Dataset Analyzed
The following table enumerates subjects in each dataset analyzed (as provided in the CSR).

Table 5: Numbar of Subjects in Eack Analyzis Set
(Study RO76477-SCH-301)

Pran-FusStabitization " Derble-Blind
RIST EF. OROS Placebs =R OROS Total

PAL PAL

& (%) B (%) n (%3 N (%)
Interim Analysis
interiva Apalysis randoinized subjects NA N=55 =58 N=113
Tarerim Analysis Intent-to-Traat XA 53(100y 36097 111¢{98)
Final Analysis ¥=530 N=3)2 N=105 . N=307 .
Al ueafed‘subjects 530 (100} NA KA NA N BeSt P OSSI b’e Copy
Al randomizad subjeces KA 1021005  105(100) 267 {100)
Iatent-to-Treat KA 101499 104(9%5 . 265{99)
Safecy NA 1020100  104(98)  206(=99)

Al weated subjects are those who received at laast obe non-zaro dose of THe-in medication.

6.1.4 Efficacy Findings

In accordance with the Clinical Review MAPP demographic and other baseline features of the
study population are described in this section. However, the extent of drug exposure is also
relevant this topic is also covered in this section. F urthermore, the disposition is also critical to
interpreting efficacy results. Therefore, the results on disposition and extent of exposure are
included in subsections below. Efficacy results are not provided until Section 6.14, in
accordance with the MAPP. :
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6.1.4.1 Extent of Exposure

The following tables summarize the extent of exposure to the study drug in each phase of Study -
301 (copied from the CSR section of the submission).

Table 17: Extent of Exposure to Run.In Medicatien
(Study ROT6477-SCH-301: Al Treated Analysis Set)

RIEROROS PAL
(N=530)
Treatment duration, days*
N ‘ 330
Category, n (%)
=7 2(6)
814 34( 6)
15-21 34{6)
2228 21( 4
29.33 23( &
3642 15( 3)
4349 2(
50.56 221 (42)
w=37 : 128 (24)
Mean (SD) 44.7(18.33)
Median 56.0
Range (1,63}
Mean dose (days on drug only)
N 336 '
Mean (SD? 105231 - i
Mo > (231) Best Possible Copy
Range (315)
Mode dose (days on drug only)
N 33
Mean (8D} 10.8{2.98)
Median 9.0
Range (3:15)

* Treatment duration excludas days off study dmg.
tsubl3_t1.rif generated by tsubt3 sas.

Table 18: Extent of Exposure to Run-In Medication Duting the Run-In Phase:
the First 6 Weeks versus the Last 2 Weeks
(Study RO76477-SCH-301: Run-in Completer Analysis Set)
RIER OROS PAL (N=112)

The First 6 Weeks The Last 2 Weeks
of Run-In Phase of Run-In Phase

Mean dose {days on drug only)

N 312 n

Mean (SD} 10.4 {2.46) 1120310

Median 103 1290

Range G143 {3;15
Mode dose (days on drug only) .

N 312 1

Mazan (SD} 16.7 (3.21) 112316

Median 80 129

Rangs {3:15 {3:153

Note: Completers include only subjects who received run-in medication for § weeks
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% Subjects of AT Mode Dose Combined

Figure 3: Subject Distribution by Mode Dose of ER OROS Paliperidone
Over Time Duning the Run-In Phase
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Table 21: Distribution of Changes From Maximum Run-Jn Dose to the

Final Run-In Dose
{Study RO76477-SCH-301: Run-in Completer Analysis Set)

~mmeemmeees RI'ST ER OROS PAL ool

(N=312) v
MaxinmmBDose 3mg  fmg 9mg 12mg  15mg  Total
3mg ¢ 0 4 1 ] 3
6mg 0 1 26 2 0 29
9mg ¢ 0 87 17 1 105
12mg 0 ¢ ¢ 76 5 81
1mg 0 0 ¢ 0 92 2
Total 0 1 117 96 98 312
tsubilac_tlnf generated by tsubl3ac.sas.
Appears This Way
On Original
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Table 22: Extent of Exposure to Stabilization Medication
{Smd}' RO76477-SCH-301: Al Treated Analysis Set)

" RIER OROS PAL
N=312)
Treannent duration, days™
N . . 312
Category. nn (%0)
<=7 2 ('1)
8-14 15(%
1321 15(3)
2228 . 15(3)
2935 15( 5
3642 172(5%)
4348 73(23)
=49 5(2
Mean (SD) 38.2(9.68)
Median 42.0
Range (3:63)
Mean dose {days on drug only)
D 312
Mean (SD} 11.23.12)
Median 120
Range (3:15)
Mode dose (days on diug only)
N ' 312
Mean (SD) 11.2(3.13)
Median 120
Range (3:15)

* Freatment duraticn excludes days off study drug,
tseb13b_tsubl3b.nf generated by tsubl 3b.sas.

Table 23: Frequency Distribution of Daily Dosage (Mode) Dusing the

Stabilization Phase
(Study RO76477-SCH-301: All Treated Analysis Sef)
RIER OROS PAL
N=312)
Mode dose (days on drug only)"
N 312
Categery, n (%0)
3mg : 3(
6mg 29(.9)
2mg 81 (26)
15mg 95 (30)

" Dose most frequently taken during the siabilization phase.
tsubilc_isubl3b.rtf generated by tsubi3b.sas.
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. Table 24: Extent of Exposure to Double-Blind Study Medication — Interim Analvsis
(Study ROTE477-SCH-301: Interim Analysis Safety Analvsis Set)

Analysis Se¢: Safety

Placebo ER OROSPAL
{(N=55) (N=88)
Treatment Duration, Days
N 55 58
Category. n (%5)
<=7 ) ) S(1h
8-14 8(15) 5(9)
1521 6(11) o T(12
22 9( 16) 4(7)
2042 5 (9 (D
43.56 : 3(9) 4(7)
377 4(7) 3(5)
7168 3{9 5(9)
99.126 3(3) 3(3)
127-154 3(3 81
155-182 2(d 1(2
183210 2(4) 3(5)
211-238 1(2) ' 5
Mean {SD) : 575(571D 702 (67.33)
Median 30.0 45.0
Range {5:233) (1;235)
Mean Dose (days on diug only)
N - 55 58
Mean {SD) 0.0 (0.00) 104 (350
Median 0.0 : 9.0
Range ©:0) 319
Mode Dose (days on diug only)
N 53 56
Mean (SD) 0000.00) 104 (3.43)
Median 0.0 8.0
Range {0:0) (3:15)
Treatment Duration: Excludes days off drug.
Appears This Way

On Originall
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Table 25: Extent of Exposute to Double-Blind Study Medication by

Randomized Treatment Group
(Study RO76477-SCH-301: Safety Analysis Set)
i Placebo ER ORO3 PAL
N=102) =104}
Treatment duration, days®
N 102 104
Category, & (%)
o= ' 9L 9 D
8-34 16{16) 1313
15.31 15(15) 9L 0}
N8 oAy 11{11)
2942 . B{1n 1111}
43.56 10 {10} 10 (10}
770 8(8 HH
71-98 39 L X
99.126 D WD
127154 Yy 3
155-182 Uy LR g}
183-210 0 4{ 4}
2131-238 3(Y) 6{ 6
230.266 1{1) 0
267204 Y D
==203 11 3{ 3
Mean (SDy 36.1 (66.29) 74.1{78.08)
Median 285 443
Range {5;299) (3:330)
Mean dose {davs on drug only)
N 102 104
Mean (8D} 0.0 (0.00} 10.8 3.15)
hiedian 0.9 99
Range 0.0} G:15
Mode dose (days on drug only)
N _ 0 - 104
Mean (5D} 0.0(0.00; 10.8 (3.30)
Median 6.0 103
Bange (0:0) (3:15)
*Treatmens duration excludes days off smdy drug.
wsubid_tsubldnf generated by tsubld.sas.
Appears This Way
On Original
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Table 26: Frequenéy Distribution of Daily Dosage (Mode) During the

Double-Blind Phase
(Study R0O76477-SCH-301: Safety Analysis Sef)
Placebo EROROS PAL
N=102) N=104)
Mode dose (days on drug only)* '
N 102 104
Category. n (%)
0mg 102 (100) 90
3mg 0 409
6mg 0 9 (9
9 mg 0 39(38%)
12 img 0 23(22)
15mg 0

29 (28)

“This dose represents the dose that is mest frequently taken during the double blind paase
tsubl4n_tenbidatf generated by tsubl4.sas.

The sponsor notes that 95% of subjects in the OL phase were treatment compliant (defined as
taking at least 1 tablet daily) and 94% and 99% of placebo and Pal subjects in the DB phase were
treatment compliant. Any subject who missed 4 or more consecutive days of treatment or a total
of 7 days of treatment during the DB phase were required to have their study-drug discontinued.

6.1.4.2 Disposition, Demographic and Baseline Features

The following tébles summarize the disposition of subjects in each study phase (as provided in

the CSR). Reviewer comments follow these tables.

Tabte 4: Pun-In Complation Withdranal Infornarion

(Snudy ROTE47T-SCH-301: All Treated Analysis Sety )
ER GROS PAL {R1ST)

=330
2 %)
Total enrolled in run-in phase 53¢
Completed mun-in phase 34T 65
Complered sntirs conrse of study® 33D
Tontinued 7o strdilization phase 312438
Withdrawa; fom mr-in phase 18335
Subgect choica (subject withdrew consent) 815}
Advarze even: BN
Lost 10 foilow-up xR
Sufiect foiled critariz to enter stabitization phase 16¢ 3
Stucy medication not takea according 1o provacol 1{<1}
Lickar 39T

Enzolled in min-it = thos2 who receivac a1 least ora non-zero decs of run-tu medication,
Pegcapt relative 10 31l sudiects enrelled iv the ruc-in phase.

*Study stopped 2ased oo tha resuits of inrerim amalvsis,

tsublla_szublart generated by subdZa.sas,
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Table 7: Stabiliration Complefon Withdrawal Information
{Stady ROTE477-5CH-301: AY Treated Apalbvsis Set)
ER ORDS PAL (RI'ST)
’ =330}
1 {33}
Total envrelled in stabilization phase 312
Completed stzbilization phase 2634848
Completed entira course of stedy” 36613
Randomizad to tbe double-blind phase 207 £ 66)
Withdrawal from stabilization phase . 49 (18§
Subjecs choice (subject withdrew consent) 6¢ 5
Advarse event {2
Lost to follow-up 8{2)
Subjecs failed critoria to enter stabilization phase HY
Subject failed crireria to entar double-blind phase o4 3}
Osher _B8{3

Enrollzc in stobilization - thosa who received 2t least one Don-zerd dose of s1AGIEZation madicafion
Bercert relative to 21X swlijects enrolled in tha stabilization phase
*3tudy stopped bazed on the razuits of interim amalvsis

* ts0b02b_tsub2a.nf zeramred by tiab(21 525 BeS'l’ Pstible Copy

Table 8: Interim Anabysis Treatment Completion Withdrawal Information
(Study BOTETT-SCE-301: Interim Axalysis Safery Analysis Saf)

Dlacebo ERORO3 PAL Torl

=355} IN=38) . N=113)

n {%} = {0b) (%o}
Lompleted the deuble-blind phase 233y 14 {24 43 35
Experienced recumrence 20 {53) 4 Q48 43 {38)
Ongoiug 21 {38) 30 (52) 51 445)
Withdrawn from the double-blind phase 5 &) 14 (29 15417
Subject chodce (subject withdrew consenty o &{1%H BN
Adverss event { sy 33
Deata 10 0 1{
Lest to follow-up | ey 142 23
Orher 3 5 2 {3 3 &h

Appears This Way
Cn Original
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Table 3: Doukle-Blind Treanvent CompletionAithdrawat Informstion
Study ROT6477-3CE-301: Al Randomized Subjects Analysis Set)

Phcebo ER OROS PAL Total

Ax=102} {N=1057 (N=267)

D {30} B {%) n{%)
Completed ) 94{ 22} 85(31y 179 (3%

. Experievced recurrance 52{50y 23{2 I5(3H

Compleced antire course of srudy” {41y 62(53W) I0d ( 536¢)
Withdrawn B{ D) 28019 2819
Subject choize(znbject withdrew conzant) 0 12011} C12¢ 6
Adverse avant . 14D 3¢ 33 4(
Death * D % 1{<)
Leost to foilow-up 3{3) 2¢ 2 5¢H
Smdy mad. vot takan according protocel 0 1¢ 3 1{=1)
Ottar H{H 202 35(3)

) Study stopped d2sed oo the remults of interim analysis

* There ware 2 daaths in the doubia-bling phase. One death wos amnibutad

o werzzning of psychotic sympioms and was considesad as 3 recumence event
dnciuded amorg the 75 subjects with tacurrence)

1204tk generaied by tsnbid.sas, Besf Possib'e CODY

Reviewer Comments on Disposition of Subjects

Comments on the “Other”’ Category for Early Dropouts

Note the number and incidence of subjects who withdrew for “other” reasons in each DPhase of
Study 301. The sponsor clarified in a 12/21/06 response submission that this category of early
study dropouts was due primarily to lack-off efficacy and consisted of only a few subjects. The .
DB treatment groups showed a similar incidence of subjects in this category. A few subjects
were withdrawn early due to other reasons that generally appear to be appropriate reasons for
early withdraw. Examples of these additional early dropouts included a subject who had
persisting bradycardia (first observed at screening/baseline that continued on Day 2), subjects
with protocol violations (e.g. the investigator found that the subject did not comply with
eligibility criteria due to use of prohibited substances, the subject failed to disclose prior panic
attacks, among other protocol violations) and others.

Comments on the Incidence in Each Category for Early Dropouts across DB Treatment Groups

The DB treatment groups generally showed a similar distribution and incidence of subjects
within in each disposition category except for the following:

* 4 14% or 11% incidence of Pal subjects were in the withdrawn category of “subject
choice” in the interim analysis and final analysis datasets, respectively, while 0 placebo
subjects withdrew for this reason in each dataset for the DB phase.

o A slightly greater incidence of ADOs occurred in the Pal group than in the placebo

group.

Comments on the Category of Subjects in the Withdrawn Category of “Subject Choice”

Given the above observation on the incidence of subjects withdrawing due to “subject choice”
the sponsor was inquired about this category of subjects. In a 12/21/06 response submission the
sponsor provided the following information regarding dropouts by subject choice:
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*  The sponsor was not able to provide more specific reasons for withdraw for subjects in
the “subject choice” category, since CRFs only specified that the given subject
withdrew consent and provided no other information as to the reason.

*  The sponsor provided the following additional information regarding the 12 Pal
subjects who withdrew consent in the DB phase that were included in the final analysis
dataset: ' :

© 7 subjects did not show “worsening in either the PANSS total score or CGI score
Jrom DB baseline.” T

© 5 of the subjects showed worsening on the PANSS total score (from DB baseline)
but the score at DB treatment endpoint was lower than the score at run-in
baseline (i.e. showed improvement relative to the Dpre-treatment value).

The sponsor had censored these subjects for their primary analysis, in accordance with their
statistical analysis plan. It is not clear to the undersigned reviewer, if efficacy results were
dramatically impacted by the above observations or impacted among the 8 DB Pal subjects who
withdrew consent in the interim analysis dataset (and were censored). Therefore, the
undersigned reviewer contacted the Biometric Reviewer, Yeh-F. ong Chen regarding these
subjects. Dr. Chen conducted a preliminary analysis of the data (final analysis dataset) in which
Dr. Chen included the 12 Pal subjects in the preliminary analyses of the final analysis dataset as
events of recurrence. This conservative approach was selected as a preliminary analysis to
determine if the study would no longer be positive. The reanalysis still yielded a significantly
positive study (p<0.01).

Appears This Way
On Criginal
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Table 10: Demographic and Baseline Characteristics

(Smdy RO76477-GCH-301; All Treated Axalysis Set)

All Treatred - Intent-t0-T7aat —emmeees
Net Rendomizad Tota)
RIER CROS PAL 10 DB . Placebo EROROSPAL Intent-to-
Treae
Q=530 N=323) =103) (P3i=104) {N=205)
Age {vears)
N 535 323 101 i) 205
Caegory, n 8%) ) ) _
18 1(=1) 1¢=1) 0 ] [
18-25 7514y 715 13¢13) 4013 27{13)
25-58 - 383(7Y) 2353(73) 77(75) 0(67) KT
51-65 T1{13} {11} 131 2019 31{15;
Meaz (5D} 379 (10.54) ITI0.5Ty  3TSQ036) 300 (1045 332 (10.53)
Median 38.0 380 37.0 395 380
Ranga 17:64) {1764y (19:62) (19;63) (19:63)
Sex, 2 (%)
Ko 330 323 101 104 205
Male 362 (68 240(74) 63 (62) 38 (36 121 (5%
Famaie 168 {32 83426} 38(3%) 46 (44) €441}
Race, n {9}
» 330 & 101 103 205
Whits 283 (33) 160 (30) 61 (60) 62 (60) 123 (66)
Biack T8 58{18) L8] 8§( 8 17( 8
Asizo 6( I} ich 0 (3 (B
Ofger 165 (31) 102 (32) S 31¢30) 62 (30}
Ethnicity. n (39)
X 530 323 101 104 205
Hispanic or Lating 5310} 3310y 1y 1D 22113
Nativa American n 31y 0 [ [}
{American Ingdian)
‘Weither 472(8%) 287 (29 S0 (3 23 (8% 183 (8%
HizpaticLasino zor
Native American
Weight (g}
N 522 322 101 104 205
Mean {3D) T53(A2E3) T5.7(23.35) 1302438 T26(175T) 742 ian
Median 0 723 720 o 720
Rauge (32;179) - {32:163) {35:174) {33,114 (33;174)
Height (cm) .
N 529 322 101 104 205
Meaxn (SD) 155.1 {9.93) 1887 (18.23) 168.7 167.8 (8.733 168.3 {0.43)
(10.31y
Median 165.0 100 163.5 1533 1588
Range (131:203) (131:203) (143;188) (142;191) (142:1983)
(Contaunad)
Appears This Way

On Original
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Table 16: Demographic snd Baselioe Characteristics (Continued)
{Study ROT6477-SCH-301: A Treated Analtvsis Set)

weensesrrese All Trasted comemenvees Intent-t0-Troat —eeeees
RIER OROS Not ) Total
PAL Randomized 10 Intant-to-Treat
Double-Blind Blacebo  ER OROS PAL
{W=350) N=323) =101y (N=104) {N=205)
Body mass index (kg'm2)
N 529 322 191 104 pa
Caragory, 0 {%) :
Normal <25 F D13 170 {33 50 (30) 50¢{48) 100 (49)
Overweaight 25-<30 13225} 69 (21 233N 38{33 63 (31}
Obese »=3¢ 12624 8326 2429 1817 3220}
Mean {5D) 26.1(7.21) 26.1{7.21) 26.5 (7.85) 25.7 (5.82) 26.1 {6.89)
Median 2438 243 25.1 250 5.0
Fange {14:66) 1460 (15:66) {1642y {15:66)
Does zubject currently smeolke?, n (%9) .
n” 529 322 103 104 205
Yas . A0S 185 (57 42 (42) 42 {40y 34 {41}
e 259 {4 137(43) 39 (38) 82 { 60 121.(3%)
Diabetes, n (%%) .
N 339 33 01 105 ©Ws
Mo 305 {953 301493) 99 (43} 101 (97 30 {98)
R : (D 24T 2N 33 5{ 2
Hypertension, u {9¢)
o 350 33 1] 194 : 205
N 4854915 28 97 (96} 10096 B1{96)
Yes 009 Ay {4 +H B B4
Dyslipidemiy, n {%%)
N 330 323 Hs)| 102 Pl
N 503 {93) 3 130 (99} (3 BE{OT)
Ya3 P el B {5 6{ 6 {3
Cardiovascular disease, z (1)
N 330 323 [ 105 205
N 318{98) 31598 W23 102(98) 201{%8
Y2 H{N Yy WY 2N 4{ 2

wubfs_tl.of zenatated oy tab06.sas
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Table 11: Diagrosis snd Psychismic History az Baseline
(Srady ROTSITT-SCH-301: All Trested Anslysis Satd

— A1 Treared smmmreveveees Tntant-to-Treat «
Not Rsudomiized - Tozal
%0 Double-Blind EROROS Ivtent-to-Trea
RIER OROS PAL Placabo PAL t
(N=530} =323 {(N=101) {N=104) 29=203}
Schizophrenia type, n {30) . .
N 530 323 101 104 205
Paraceid (2935.30) 434 { £2) IFI(ED 81 (80} 3B{E3) 169 {82)
Dizorganized (295.10) [ Y $( 4 20 Yy 6{3N
Catatozic (295.20) @) 5{2) D [} 2D
Undifferentiatad (295.60} T2 45(¢14) 13{14) 13{13) sX gk )
Residual 295.60) 4¢{D D 3} 1¢ 1) (<)
Age at dingnotis of schizophrenia {vrs) -
N 529 322 101 104 208
Mean (3D) 25.8(8.69) 25.4(833) 5380837 271(9.1T) 2650027
Medizn 24.0 23.5 230 150 250
Range {1;50y {232} €1:31y $13:51) (1:51)
Run-in baseline Toial PANSS
N 530 323
Maar (5D} $2.1{11.48) f13(11.65)
Meadian 93.0 38.0
Rarse (70:1323 (70;13%)
Rup-in baseline CGI-S, n {45
N 530 323 .
0 s( 1) 5(2) S Best Possible Copy
Moderare 260449 166 ( 52y .
Marked 214 { 40} 21 (I
Severe 50( 9 31¢10)
Double-blind baseline Total PANSS
N 108 104 205
Mean (3D) 53.4(10.36) 51.0(11.38) 32.2(11.00)
Madizn 56.0 53.0 54.0
Rarge {30;70) {30:25 {3038

{Contimed)
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Table 11: Diagrosis and Psychiatric History at Baseline {Contizued)
(Srady ROTE377-SCH-301: All Treated Analvsis Sen)
All Treated - ee—mee evomee- Intent-to-Treat
RIER OROS Mot Total
AL Paedorsized to Intept-to-Trear
Double-Blind Placebo  EROROS PAL
. N=330) =323y . =101 {M=104) =205
Double-blind baseline CGI-S, n (%)
N 101 164 208
Not it 5(3% 6( 6 11 5)
- Very mild 33(33 38¢{37 TL(35
Mid 54(33) 4847y 103¢50)
Moderate 9( 9 418 20¢10)
Time since last psychotic epizode (Days) :
N 517 ) 314 98 103 20
Mean (SD) 476.4 (739.05) 455.7 (711.85% 530.2(910.04) 4523 (752.06) 510.0{851.21
Mediae 21980 1595 182.0 205.0 1960
Range (3:589%) (3.5354) {14517 (23;4823) (74323
Prior bospitalizations for pzychesis
N 384 233 74 78 152
Measn (SD) 2.3{1.20} 27336 2902 29(L1T 2.9 .18)
© Median 30 0 30 30 3.0
Range 3% 14 (L3} $30)] Q4
Prior bospitalization, n {3t}
N 530 323 101 164 203
Noue 146 ( 28) 82 (28) 372D 2625y 53{26)
Once 82{13) 33{16) ISYEL)] 154 14} (1
Twice TE{14) 50 (135) I3(13 1313 26 (13)
Three rmes - 66 {12) 38(12) 11(1n 17¢(16} 28(1
Four times or more 150 ( 38) S80I 36(36 33{3% &0 {38

subl?_ti.nf senerated by tsud07 32z,

Reviewer Comments on Demographic Features

Best Possible Copy

Treatment groups of the DB phase were generally similar on demographic features and in

baseline psychiatric status.

6.1.4.3 Concomitant Medications and Illnesses

The following tables summarize concomitant use of antidepressants and medications for adverse
effects (as specified in the tables) during the study (as provided in the CSR). Reviewer

comments follow these tables.

Table 13: Axtidepressent Medication Rceived During the Double-Blind Phase
(Smady RO7E4TT-SCH-301: Intent-to-Treat Analysis Ser'

Placeba ER OROS PAL Total
) (N=I0D) (N=104) Q=205
Generic Temm Catasory a0%) a (%) (%)
Total mo. subjects with amy 8{8& iy IH
antidepressant medication
Fleoveting X)) ) {2
Sertmaline XY 0 2y
Aritriptylive 9 N 1{<1y
Clomipramine Y ¢ 1{<1}
Doxedic HEA] & 1{<h}
Ssciniopram 9 O 1413
Flovoxam-ea, HE [1] 1{=)

Note: Percentagas caleulated with the number of subjecss i exch ETOUPp as denomivator.
tseb29a_11 xif gorarated by tsublPa.ca:.
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Table 14: Ant-ZPS and Axnlistamines Therapies Taken on the Day of Rzndomizaa‘oﬁ
3ad st the Znd of Diouble-Blind Phazs
{Analysis Set: Intens-to-Traat)

Placebo ER OROS PAEL  Total
Psychomopic Drug Category (I=101) QI=104) QI=205)
Gexaric Term Category 1 {38 n (38 1 (30

Anti-EPS and Aniihistamines on the Day of Randomization

Torwat 50. Subjects with

ang-EPS or arbistamires taerapy 24 {243 28027 52{2%

Anti-EPS 2323y WD 51 (25
Trikexyphanidyl 19(19) 12 (18 38 (19}
Biperiden 343 $(8) 9{4
Benzatropioe 141 2{2) 3D
Amantadine o 1D 1{=D

Anthistamines 1¢{1 0 1(=I}
Loraudine : 141} ) 1{=1)

Anti-EPS and Antihistamines at the Eud of Double-Blind Phaze

Tozzt 1o, Subjects with '

39ti-EPS or aptibistamiines therapy 24424 2BL2IT 52{25}

Andg-EPS 22(22; 28427 5024
Trikexyphanidyi 16 (18) 12 (18) 3718
Biperiden ) 3{3) L1g] (%
Benzamopine 14} 3(3 {2
Amaniadine [ Iy 1585}

Antihistamines 2¢{ 0 MY
Cyprekepradine 1{1} & 1{=1}
Loramdine . 1 4 1«1y

Nove: Parcentazes calenlated with the number of subjects in ach zyouy as a denominator.

Best Possible Copy

According to the sponsor 65% of ITT subjects (among 530 total subjects) received
benzodiazepines during the OL treatment phase of the study at an average daily dose of 2.0 mg

lorazepam and 14.3 mg for diazepam.

During the DB phase 16% of placebo subjects and 9% of Pal subjects received benzodiazepines
at an average daily dose of 23.5 mg and 12.5 mg for the placebo and Pal groups, respectively.

The incidence of the use of other concomitant medications (for each specific generic drug name)
was provided in Attachments 3.5.1 and 3.8 for the OL and DB phases, respectively that revealed
the following commonly used concomitant medications in each study phase as specified below
(common is defined as an incidence > 5% in OL pal and DB Pal treated subjects):

e  OL phase:
o Benzotropine
o Biperidine
o Paracetamol
o Propranolol
o Trihexyphendiyl

¢ DB Phase (with incidence in placebo and Pal groups provided in parentheses):

o Biperidine (3%, 7%)
o Paracetamol (2%, 6%)
o Propranolol (5%, 4%)
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o Trihexyphendiyl (20%, 19%)

Reviewer Comments. Treatment groups of the DB phase were generally similar on concomitant
medication use except for use of benzodiazepines which were used in more subjects and at a
higher mean daily dose-level in the placebo group compared to the Pal group, which is
consistent with a therapeutic effect of Pal over placebo. The use of anti-EPS drugs was slightly
greater in Pal compared to placebo subjects. The use of concomitant medications other than
‘benzodiazepines and antidepressant mediations was reported by the sponsor to occur in 52% of
subjects in the DB ITT population. DB treatment groups were generally similar in the incidence
of concomitant use of these other medications (for each drug listed by generic name), including
commonly used medications (as previously defined) except for the use of paracetamol which

would not be anticipated to alter efficacy or safety results.

6.1.5 Efficacy Results

Reviewer Comment on Results :

As shown in tables and figures below (as provided by the sponsor) the study revealed
significantly longer time to recurrence in the Pal group compared to the placebo group. The
median time to recurrence (i.e. in which 50% of subjects had a recurrence event) was 62 days
Jor the placebo group. This value was not estimated for the Pal group since fewer than 50
subjects in this group had a recurrence event at the time of the interim analysis.

Table 27: Suﬁamaty Rratistics of Time vo Recurence - Double-Blind DPhase -

: Interim Amglyeis
(Soady ROTE47T-SCH-301: Intent-to-Trea: Analvsis Set)
' Ovarall

Descriptive” Placeho ER OROS PAL Chisg DF D-value”
Time te recurrepce . h

Number of Assassed 55 36

Nuber Censored {%2) bl ¥ € X)) 42 (75.0)

Mugber Recurved {94) B 51H 14 ¢25.0%

25% Quaxtile (23% CD 230 Q4.5 4203 33.032.0; NE)

Median (95% CI) $2.0 (42.0: 119.0}  NE*(97.0; KE k]

75% Quantile (85% CD  NE* (1160; NB) Nt

Stazistical Tasy T39I3 1 0.0B33

*Based on Hapiar-Meier producs Hmit estimates,
"Log rank tasr.

* Less thae: 50% of subjects exparfenced 2 recumenca evenr,
* Logs tham 75% of subjects experienced & recurrapce even.
NE = not astiaadie

1ef1] _rrfinc.f seneratad by teffint.sas.

Best Possible Copy
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Figure 4. Kaplan-Meler Plot of Time 10 Recrarenca (Interim SAnalysis)
{Smdy RO76477-SCH-301: tnran-to-Traat Anslysis Set - Intertm Analysis)
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40 - =1

Pemsaim of subjects wiibut recuence

- Placezo Ness !
|—— ER Palpersiora N=36 |
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25 46 80 20 100 130 141 A0 180 203 220 40
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Table 28: Freguency Diswibution of Recurrence Tvpe and
Raasoxns - loterim Analyss

{Smdy R076477-SCH-301: _Intent-to-Traat Analvsis Sat- Inerim Auvslysis) .
v Placebo ER OROS PAL Best P ossible Copy
=85 Q=56

Type of Recurrence:

Reasor b3 o
Psychiatric hospitalization B 4

Psychiamic hospitalizaton 8 2
PANSS n i3

Increase of 25% in the Towl PANSS score 2l H

1¢ poict increase in Torat PANSS score H ; 3

Suicidal or hemicidal ideation ¢ ¢

Suicidal or homicidal ideation H e

CGI-S 23 12

CGI-S = 4 {modararely ill) for 2 Days R il

CGL-S = 5 {markadly i} for 2 Days 3 8

PANSS jtems, P1, P, P3,P§, P7, G§ 10 7

Scera = 5 for 2 Davs 13 7

Mota: PANSS stams: PL (Getuzicns), P2 {concepmal disorganization), P3 {Ealincinatory behavioz), -
2§ {suspiciouznesspersecuion). P (hoselity), aud GS {umcosperativaness).

Suzect 22y have more than 1 rensor for recturence .

Secondary Efficacy Result

Reviewer Comments on the Full Interim Analysis on Time-to-Recurrence

Secondary efficacy results of the final analysis on the primary efficacy variable, the time-to-
recurrence also showed a significantly greater proportion of Pal subjects who did not have a
recurrence event compared to the placebo subjects (the analysis conducted on all ITT subjects
through the time when the study was terminated).
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The following tables were provided by the sponsor.

Table 29 Number (%} of Subtects Experiencing Recurrence and Tima 1o Recuyrence —

Finzl Anslysis
(Srudy POTSH7T.SCH-301: Intent-to-Trest Snalysis Set)
Overll

Eazriptive * Blacebo ERORO3BAL Chisg Dr ®
- Time to recurrence ]

Numberof Aszazsed 10 104

Number Cansored %) B85 81779

Fwnber Racurred O} 32ELE 2LH

25% Quancile {05% C3)

3304135 wnyH  #8D {504, NE)

Median (93% Ch 580 (24.0: 13400 NE

75% Quanrile (85% €I} 25301360 NE) ¥E!

Seatisncal Test 18708 :
"Basad on Kaplan-Melsr product Livait estiuates
YLog rEX test.

* Lesz than 50% of zubjacts experisnced a rarurrence avany
9T ess thag 75% of subfects expariartad a tecurrence event.
NE = po7 estimzble

2801 _1%.71f genesated by teffD? sas.

Figure 5 Kaplan-Meier Plot of Time 1o Recurrence (Fival Anstwsisy
(Srudy ROTS47T-SCH-301: Intent-to-Treat Analysis Sef)

120 -
a0 -

-
. Ll.‘1
'L‘

a- T
L

Lq—-—-—u-v—-—- |

20 I
“——- Plagzbo N~1L1
—— ER Paliperidons N=104

Peroent of subjents withott recumence

d T L} T T ¥ T T T L] T L { T T T T 1
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Table 30: Frequenty Diswibution of Recurrence Type and Ressons - Final Analysis
(Smgdy ROTEITT-SCHE-301 - Intent-ta-Treat Auaslysis Sat)

Placehn EROROS PAL
v N=101) 2I=104)

Type of Recurrence

Reason [ n
Psychiatric hospitalization 13 6

Pswehiatric hospitalization 13 [
PANSS 41 12

Increase of 25% in the Total PANSS zcore 37 14

1¢ peirr increase in Total PANSS score 4 3

Deliberate self-injliry, violent behavior 2 0

Deliberate saif-injury. vioiert behavior 2 0

Suicidal or homicidal ideation 4 0

Suicidal or homicidal idearion 4 0
cots 3 18 Best Possible Copy
CGI-S = 4 {modarataly ) for 2 Days 34 16

CGI-5 = § {markadly it} for 2 Days 4 2
PANSS items, P1, P2, P2, P6, PT, GS 18 11

Scora= 5 for 2 Days 18 10

Scora s 6 for 2 Davs 0 1

Nots: PANSS fems: P (delvsicas), B2 {coacspmal dsergamizaton), P3 {kallncinatory behavior),
PS5 {suspiciousnessipessecution). 7 Goztility, and GS {incooperativeness).

The aumber of recurrencs events in the placeto zoup were 52 and in ER OROS PLA ware 23,

Sudiect may have moze than 1 reason for racurrence '

teff33_11.11f gepzrarad by teffS3 sas.

Reviewer Comment on Results of Secondary Efficacy Variables

Results on secondary efficacy variables are described in the CSR with selected summary tables
and figures shown below (as provided by the sponsor). These results were generally consistent
with a greater proportion of placebo subjects with a recurrence event compared to the Pal

group.

Appears This Way
On Original
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Table 32: Positive and Negative Syndrome Scale for Schizophrenia (PANSS) Totat
Score - Change From Dovble-Blind Baselie to Erd Point {Doubla-Blind}-LOCF
{Study ROTE$IT-5CKH-301: Tetent-to-Treat doalvsic Set)

Placebo ER OROS PAL
. =101} N=104)
Double-blingd bazcline ) )
N ’ 161 194
Mean {5D) 53.4 (10.56) 5LO(11.38)
Medizn {Range} 583 (30:70) 53.8(30:8%)
End point {doubdle-blind)
o 181 104
Mean {SD) $8.5422.30) 57003810
Medizn {Ranze) 63.0 {31;114) 55.0 (30:k13)
Change from Ba:eline . :
4 ’ 101 154
3dean {SD} 15.1{19.10) 6.0 (13.62)
Medizn (Range} 12.04-17;68) 2.0 (17500
P-value (minns Placeboy*® =0.002 :
Diff. of LS Means (SE) 83214 BeSf POSSIbIe Copy
83% 1 (-12.09:4 34y '

" Amlysis of covariance (ANCOVA) model with treatmeens {placebo, BR OROS PLAY and
anakysic cemcer as facters, and baseline value ac a covaziate -

*Comparison with placebo withew: nnitiplicity adjustmsst.

ote: Nagative chiange in score indicates improvemen:: positive change in zcoze fndicates
Wolsning. -

One subject in ke ER OROS paliperidore grouy. Subjact 100018, bad a double-blind aselin
store 0f B2; this was yecoréad s a protocol deviation.

eff04_tefpanss.d generated by tefpomss cas.

The table above (Table 32) shows a numerical mean increase in the Pal group on the PANSS
total score (from baseline to treatment endpoint of the DB phase). This observation would
appear to suggest a degree of worsening of symptoms. However, upon examination of F: igure 6
the observed group mean increase appears to reflect an increase over the first few weeks upon
randomization from OL Pal treatment to DB placebo or Pal treatment (LOCF ITT Analysis Set).

Appears This Way
On Original
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Figure 6: Mean PANSS Total Scores Over Time:
Run-In, Stabilization, and Double-Blind Phases
Study R0764770-SCH-301 (Intent-to-Treat Analysis Set)

Rur-ivStaptization Soutie-Bling LOCF)

2 5] —3—4—%- *_§§‘éé - Best Possible Copy
H

48 e e e _N.‘.

ol "ﬂll S b ottt

32 T y

R VR Y Y R A S B A S
Weaek

First note in the above figure a dramatic improvement on the PANSS mean score as expected
with OL treatment phase. Perhaps with OL treatment one may expect an exaggeration of
potential real therapeutic benefit (e.g. perhaps a partly placebo effect together with a real effect
on improving symptoms). However, this interpretation is only speculative. The mean increase
observed during DB treatment appears to be reflecting an increase in values over the first
several weeks, as shown above. It occurs in both treatment groups but appears to be more

- exaggerated in the placebo group. An apparent worsening of symptoms might be expected over
the first several weeks of switching from OL to DB treatment that may in part occur, independent
of treatment group assignment. Consider the possibility of what might be referred to as “reverse
Placebo effect,” in which initially all subjects may show some degree of worsening when '
switched from OL active drug to a DB drug that could be either placebo or active drug. Another
possible explanation for the initial worsening during the DB phase may be that the results are
reflecting early dropouts during the DB treatment since the above results are of the LOCF
dataset. However, this interpretation is speculative. Other factors also should be considered
that may be confounding the results. For example results above are showing results of the
LOCF dataset rather than the observed cases dataset. Consequently, limitations exist with
Interpreting the results over time, as shown by the sponsor. In any case, the Pal group still
shows at least numerically lower mean values on the PANSS than Dplacebo during DB treatment
and compared to most mean values for the Intent-to-Treat Analysis set during the run-in phase.
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The distribution and frequency of subjects across CGI-S score categories are consistent efficacy
among the DB Pal treated subjects compared to the DB placebo treated subjects during the DB
Phase, as shown in a table below (as provided by the sponsor).. The CSR describes results of
additional secondary analyses that were generally similar to results on secondary variables
described in this review.

Table 33: Frequency Tabulation of CGI-Severity Score During the Run-in

and Stabilization Phases
(Snudy ROTE47T-SCH-301: All Treared ] Analysis Sar}
~RIER OROSPAL --
o ] Cum %
Clinical global impression
Baseline (Run-in phase}
Notiik g 0.0 0.0
‘ery mild 4 0.0 0.0
Nita : & 1.1 1.1
Modearate 260 49.1 $0.2
Marked 214 404 50.6
Savera : 50 9.4 1000
Total 530
End point (Stabilization phaze) :
Notitt 15 4.2 4.8
Very mild 183 33.1 37e
Mitd 31 421 €0.3
Modsrste 50 161 063
Markad 9 .y 29.0
Severa 3 1.0 160.0

Total 3i1
teffla4_tefogid.mf geperated by tafemiZ sas,

Best Possible Copy

Table 34: Frequency Tzbulation of CGI-Severity Score for Double-Blind
Enent-to-Treat Subjects During the Run-In and Stakilization Phases

Srady ROTE477-5CH-301: Tutent-to-Treat Avalvsis Set)
- RIER OROS PAL -
n % Cum %
Clinkcal global impression
Baselite (Ren-in phaze)
Notill 0 0.0 0.0
Very mild 0 0.0 o0
Mid 3 a5 . 0.5
Moderate 92 44.9 434
3fatked 83 454 0.7
Severe 16 9.3 100.0
Total ) 205
Erd poier {Statilizatdor phase.)
Norill 11 .4 5.4
Ve mild ’ 7 346 40.0
Mild 103 50.2 20.2
Moderata 20 8.8 1600
Marked 0 0.0 " 100.0
Severe 0 0.0 i00.0
Total 205

1215 _tafezid rif savatared by tafcgid sae.

49



Clinical Review

Karen Brugge

Supplemental NDA 22-043 N000-N002
Paliperidone OROS oral

Table 35: Fraquency Tabuiation of CGI-Severity Scora - Donkle-Blind Phase .
{Smdy ROT6477-5CH-301 : Inteme-to-Treat Analvsis Ses!

ewveee Flacebo smeee -~ ER OROS PAL -
B % Cum.% n % Com%
Clinical global impression ’
Double-blind basaline
Norill 3 50 58 [ 38 53
Very mitd 33 327 378 38 3635 423
Mild 53 53.5 1) 49 471 384
Moderaze 2 89 100.0 1 0.4 1000
Marked 0 0.0 100.0 ) 0.0 1000
Severe 1] 00 190G ¢ 0.0 1000
Tozal 10 104
End poter {dorble-blind)
Noz ill ) 3 30 kX 5 38 43
Very mild 3 208 23.8 34 327 375 .
Mild 2 218 4583 37 356 731
Moderaze 33 327 JE2 18 173 804
Marked 15 158 4.1 8 T et
Severe 6 39 180.0 2 1.6 1000
Total 103 104

talfl3_sefezd 1l senerated by tefcgid sas,

Table 36: Clinical Global Impression Severity Scale {CGI-S) - Change From Double-
lird Baselina to End Point {Double-Blind)-LOCF
{Srdy RO76477-SCH-301: Turent-co-Treat Analysis Ser)

Placebo ER OROS PAL
;N=101) (N=1G4)
Dauble-blind baseline
X 101 104
Median (Rauge) 3014 3004
End point {double-blind)
X - i 104 .
Median (Range) L0 Q8 3.0(1:6) Best P ossible C opy
Change from Bazeline
N 101 104
Mediaz (Raznge) 182149 0.01-2:3)
P-value {minus Placebo)™ . <0.001

Note: Tha analysiz of vriance vis2s rackad data, .

*Test Zor no difference betweer waatment: from ANCOVA model with factors for eatment acd
sealysis caeter, and with baselive vajua as a covariate.

“Comparison with piaceo withont multiplicity aditsiment. : :

Nate. Ppsitive changa iv score indiceres worsaring (negotive chatgs indicates improvament).

12£f05_tefesi.red generated by tefcmisas.

Subgroup Analyses on the Basis of Age. Gender and “Race”

Reviewer Comment. The samples sizes of the DB treatment groups and within each subgroup
category (age, gender and “race” categories) was insufficient to examine the Dpotential influence
of these demographic features on efficacy.

6.1.6 Clinical Microbiology

This topic is not relevant to this section of the review and is not relevant to the review.
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6.1.7 Efficacy Conclusions

. Reviewer Conclusions and Comments.
Study -301 is a positive study.

See previous sections for some caveats and/or limitations of the study. Additional limitations are
generally inherent in a study of this nature and every study has limitations, as well as strengths.
Despite potential limitations, the study design is considered by the undersigned reviewer to be
adequate for reasons discussed in the last section (Section 9) of this review.

Section 9 of this review discusses key issues relevant to this study and relevant to proposed
labeling. Recommendations are also provided in Section 9.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

See section 4 of this review for:
e A summary table of the clinical trials and
»  For the review strategy on the selection of safety data and sections of the submission
that were reviewed. More comments about specific aspects on the review strategy for a
particular set of information (or section of the submxsswn) are provided below or in
corresponding subsections of Section 7 of this review.
See sections 7.1.1, 1 and 9 of this review for a summary overview, comments and conclusions
(with recommendations provided in Sections 1 and 9) regarding safety results described in this
review and in more detail in sections that follow Section 7.1.1 of this review.

The following pfovides details on safety datasets from clinical trials and as summarized
previously in Section 4 of this review.

Podled and Unpooled Safety Datasets that Were Reviewed as Specified

The following safety datasets are the focus of the safety review from which results described in

sections below were obtained:

A) mmmwmw
The Pivotal Maintenance Treatment Phase III Study -301 was previously described
under Sections 4 and 6 of this review. Module 2.7.4 provided results from this study.
Study -301 was a pivotal maintenance trial conducted for NDA 22043 and was
completed in time for inclusion of death, SAE and ADO information in the previously
reviewed 120-Day SUR NDA 21999 submission. The current submission provides the
CSR for this study. Selected sections of the CSR for this study were also reviewed as
described in corresponding subsections below.

*  Ongoing OL Extension Study -701 (non-elderly patients) that followed Study -301: this

study used a 3-15 mg daily flexible-dose-level with a starting daily dose of 9 mg. This
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study is an OL extension trial that followed the maintenance treatment Phase III study -
301. Deaths, SAEs and ADOs were reviewed (m Module 2.7.4 of the submlssmn) as
described in corresponding sections of this review.

A Completed Extension OL Elderly Trial ~702. This trial was a 6 month OL flexible
dose extension trial that followed an elderly 6-week, DB, placebo controlled Study -
302. Study -702 was completed before the 2/1/06 cut-off date such that a CSR was
provided for this study. Selected sections of the CSR of -702 were reviewed as
described in corresponding subsections below since this trial focused on a special
population (elderly patients).

B) Pooled Safety Datasets that were Reviéwed as Specified

The Integrated OL Extension Trial Safety dataset (-702, -703, -704 and -705,
combined): Refer to Section 4 of this review for details on the study design. See
section 7.2 of this review for information on demographic features and sample sizes of
the subjects in these trials. Key aspects of these OL Extension trials are outlined below:
o The trials included generally healthy adults (primarily non-elderly) with
schizophrenia who had previously participated in a 6-week double-blind, placebo
controlled, active (olanzapine) controlled, parallel group Phase III trial (Studles -
302, -303, -304 and -305).
~ = Study -302 was the lead-in study to Study -702 and this lead-m study was
a small elderly trial.
* The other 6-week lead-in trials had almost all non-elderly sub_;ects. _
o . The OL extension trials were 12 months of OL flexible dose Pal except for the
elderly Study -702 which was 6 months.

The OL extension trials used a flexible dose design (3, 6, 9, or 12 mg/day, excepf for Study -705
that used an additional higher daily dose level of 15 mg) The daily starting dose was 9 mg in
these trials. .

Treatment Regimens in Study -301 and in OL Studies ‘
Subjects in study 301 were receiving a daily dose ranging from 3-15 mg (3, 6, 9, 12 or 15 mg

daily) except for placebo treated subjects in the DB phase of the study. Refer to Section 6 of this
review for details on treatment in each phase of this maintenance treatment study (for the run-in,
stabilization and DB phases, respectively).

All OL extension trials used a flexible dose design that generally allowed dose adjustments of 3
mg intervals to maximize efficacy and minimize adverse events):

Study -701 (non-elderly patients) used a 3-15 mg daily dose-level with a starting daily
dose of 9 mg.

Elderly Study -702 used a 3-12 mg daily dose-level with a starting daily dose of 9 mg.
Studies -703, -704 and -705 (almost all non-elderly patients) used a 3-12 mg daily dose-
level with a starting daily dose of 9 mg (except Study -705 included an additional
higher daily dose-level of 15mg).
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OL treatment was immediately started at 9 mg daily of Pal in all OL trials which was started
after completion of the DB placebo controlled 6-week Phase III lead-in studies (=302, -303, -304
and -305). Note that DB treatment was abruptly stopped before starting OL 9 mg/day of Pal.
Previous DB treatment was either placebo, 10 mg/day olanzapine or Pal (at 3-15 mg daily; 3, 6,
9, 12, or 15 mg daily). .

Treatment subgroups Analyzed iﬁ the Integrated OL Safety Dataset

The sponsor provided safety results from the integrated OL safety datasets after subdividing the
major OL treatment groups in into subgroups on the basis of:
*  Previous DB treatment group assignment during the lead-in study (placebo, Pal or
olanzapine) and
»  The total duration of Pal treatment (includes DB Pal treatment for subjects assigned to
the DB Pal group of the lead-in study).
Consequently, safety results were presented for the following treatment subgroups:
* DB Placebo/OL Pal < 6 month (pal exposure) group
DB Placebo/OL Pal > 6 month (pal exposure) group
DB Pal/OL Pal < 6 month (pal exposure) group
DB Pal/OL Pal > 6 month (pal exposure) group
DB Olanzapine/OL Pal < 6 month (pal exposure) group
DB Olanzapine/OL Pal > 6 month (pal exposure) group

Reviewer Comment on the above Subgroupings:
Limitations with interpreting results from subgroups based on Pal exposure, as above, are
discussed in corresponding sections later in this review.

Status of the Integrated OL Extension Trial Database in the Previous NDA 21999 and in the
Current NDA 22043

The bulk of short-term and longterm safety results were previously reviewed under NDA 21999.
Some of the extension trials were ongoing or remain ongoing, as of the cut-off date for
NDA22043. The bulk of long-term safety results come from the integrated data from OL
extension trials described in this review and in the past NDA21999 review as outlined below:

o The bulk of safety data was previously reviewed under NDA 21999 and included
integrated safety data from several ongoing longterm OL extension trials, some of
which were more recently completed. It is notable that the sponsor met ICH
guidelines for longterm exposure as described in the original clinical review of
NDA21999.

¢ Module 2.7.4 in the current NDA 22043 submission is identical to the 210-SUR of
NDA 219999 and provides some updated safety information from the integrated OL
extension-trial dataset (updated since the 120-Day SUR under NDA21999). Updated
results from unpooled safety datasets from OL trials are also provided in the current
NDA22043.
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The review of the response to the approvable action letter (RAAL) submission under NDA21999.
includes updated results on SAEs as described in the 210-Day SUR under this IND. Since, the
210-Day SUR submission of NDA21999 is identical to Module 2.7.4 of NDA 22043 safety
results on deaths, SAEs and ADOs, as specified in corresponding sections below include the
same summary tables and almost the same text summary that appears in the review of the RAAL
of NDA21999 (as specified in corresponding sections below).

The Status of OL Extension Trials and Individual CSRs That Were Provided but Were Not
Reviewed -
Since some of the OL extension trials were previously ongoing (at the time of NDA21999) and
some trials are now completed for inclusion of CSRs in NDA?22043 (that were not previously
provided) the following summarizes in more detail the status of the OL extension trials.
e Status of OL trials as described in the submission are outlined below:
o Study -701 -705 are ongoing
o Studies -702, -703 and -704 are now completed
e CSRs provided: '

o CSRs are provided for -702 and -704 (since they were completed before the
2/1/06 cut-off date). _

o Study -703 was completed shortly after the cut-off date such that a CSR was
not provided for this study. The CSR of Study -704 was provided but was
not reviewed as described for reasons that follow (see the next bulleted item).

e  CSRs that were not reviewed: ‘

o The CSR of Study -704 was not reviewed. This data from this study was
included in the integrated OL trial safety database which was reviewed and is
considered to be more informative than a single OL trial. Given the larger
sample size and limitations inherent with data from OL trials, the integrated
safety dataset is considered to yield more interpretable results of a potential
safety signal than results of a smaller single OL trial.

o Selected sections of the CSR of -702 were reviewed as described in sections
below since this trial focused on a special population (elderly patients).

As previously discussed in Section 4 of this review, Dr. Mitch Mathis concurs with the clinical
review strategy employed for NDA22043. ' _ :

Data Sources that were Reviewed for Déaths SAEs and ADQOs

The results on deaths, SAEs and ADOs below were found in in-text sections of Module 2.74,
unless otherwise specified in sections below (Module 2.7.4 of NDA 22043 is identical to the
210-SUR of NDA 21999, as previously indicated).

Safety Assessments and Assessment Schedule for Each Study

See subsections below for various clinical parameter results. Tables Series 10.1 in the appendix
of this review provides the schedule of safety assessments of Study -704, one of the OL
Extension trials and Study -301.
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Outlier Criteria on Clinical Parameters

Table Series 10.2 in the appendix of this review provide outlier criteria employed for each
clinical parameter (as provided by the sponsor).

7.1.1 Reviewer’s Overview of Key Safety Findings of NDA22043

The safety results of clinical trials described in the current NDA22043 (N00O, NOO1 and N002)
are derived from the completed maintenance-treatment efficacy Study 301 and from Phase III
OL trials, as described in Section 7 of this review (and includes the 120-SUR updated
information from OL trials as described under Section 7.2.9.1 of this review).

No new and clinically remarkable safety findings were revealed by results described in this
review that differ from observations described in past clinical reviews of NDA 21999. These
results generally do not change previous conclusions and recommendations provided under
NDA21999. NDA21999 was recently approved.

One potentially notable observation is regarding the longterm OL trial safety results that suggest
a possible trend for QT prolongation effects after chronic treatment with Pal that may appear
generally after at least 6 to 12 months of treatment that were generally not observed at previous
time-points during OL treatment. This finding is noted since QT prolongation was clearly shown
in a focused ECG study with IR Pal (Study -1009) as previously summarized in the review of
NDA 21999. Furthermore, QT prolongation is believed to be associated with development of
torsade de pointe and sudden death. Consequently, the QT results of chronically exposed
subjects are noteworthy. Refer Section 7.1.10.3 for ECG results and Section 7.2.9.1 of this
review for updated results. Refer to Section 9 of this review for an overview of key findings
relevant to EKG results. Section 9 also provides overall conclusions and recommendations
relevant to safety. Sections below describe safety results in detail.

Other potentially new observations were:

e Not clinically remarkable or

®  Were observations in which the results were not consistent (e.g. across groups, across
comparable dependent variables, across studies) or

®  Were of results that were difficult to interpret (e.g. on the basis of comparing -
subgroups categorized by duration of exposure rather than examining results of all
subjects in a treatment group over time, on the basis of OL trial results, and other
factors).

The QT team was consulted regarding QT results of a focused ECG study, Study -1009 under
NDA21999. QT Team input resulted in a QT section under Warnings in approved labeling
under NDA21999. Approved labeling also indicates that food affects on PK, as described under
Dosage and Administration. See Section 9 for further comments on this topic.
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Submission NOO3 was not reviewed. See Sections I and 9 of this review for further comment.

7.1.2 Deaths

Safety results in summary tables in this subsection are identical to summary table results
provided in the review of the response to the approvable letter submission (RAAL) of
NDA21999, as previously discussed. Text descriptions of these results are also almost identical
to the text descriptions that appear in the review of the RAAL of NDA 21999 for these same
results,

Reviewer Comment. To the knowledge of the undersigned reviewer and based on the
information found in the original NDA 22043 submission, there are no newly reported deaths in
clinical trials of Pal (-301, -701 through -7 05) that were not already described in the original
and addendum clinical reviews of NDA 21999.
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Table 32: Deaths Through 1 February 2006
(Studies ROT6477-SCH-301, -701, -702, -703, -704, and -705)
Action
. Age Day  Taken = Reiationship .
Subject number {Years}  Dictionary-derived Tenn  of AE - with to Study
{Study number) Sex - Beported Term Onset® Treatment Drug®
Double-Blind Studs: :
Treatment Group: ER OROS paliperidone (post run-in phase) _
100744 36  Completed micide 72 Nense Very likely
(ROT6477-5CH-301) Male  death(mmicide - strangulation .
by hanging)
Treatment Group: Placebo
100068 47 Gun shotwound 174 None Not related
R076477.5CH-301) Male multiple sunshot wounds
100846 50 Completed snicide 152 None Not related
- {B076477-5CH-301) Male suictde
zs % - vravai
Treatment Group: Pla‘Pali, <6 months
200214 70 Bronchopnenmenia 157¢ Nene Not related

(RO76477-SCH-702) Male Bronchepnenmenia

Treatment Group: Pali‘Pali, »6 months

201516 42 Completed snicide 283 None Not related
(RO76477-5CH-703) Female  fall fom 3rd floor
Treatment Group: Olan/Pali, »6 months . ,
200316 .31 Completed suicide 238 None Not related
(RO76477-SCH-703) Female  suicide with medication® '
* Study day is in reference to the start of double-blind medicatien, except for Subject 100744 (stant of
un-in phass}.

&
¢

Relationship based on assessment of investigator.

imerval prelonged) and died of non-treatment-emergent bronchopneumonia 4 days after receiving the
last dose of stady medication, '
Subject Ingested ventafaxine and Jorazepam.

Between the cut-off dates of 2 February 2006 through 31 March 2006 an additional death was
reported to occur in subject 100963 who was a 24 year old female with an unremarkable medical
history who was only receiving trihexyphenidyl for extrapyramidal symptoms. A non-drug-
related etiology could not be found in the narrative and an autopsy was not performed.

Reviewer Comment. Subject 100963 was previously described in the original review of NDA
21999 and in an addendum review under NDA 21999 (subject ‘and 100963 are the same
subject). She became “very anxious, agitated and complained of breathlessness” followed by
having a seizure with vomiting and ultimately cardiorespiratory arrests (bronchospam or
pulmonary embolism were included in the differential diagnosis). She was a nonsmoker who had
no known risk factors reported, and did not have a history suggestive of similar events of this
nature, according to the information in the narrative. No concomitant illnesses could be SJound
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in the narrative. Consequently, in the absence of any clear etiology, risk factors, or underlying
conditions, Pal treatment is highly suspected to be involved with events leading to death in this
subject.

This subject had already received Pal treatment for months without prior related events (based
on information found in the sponsor’s response and in the safety alert report on this subject).
Adverse effects of pal including QT prolongation, cardiovascular effects, among other
observations are described in chronically treated subjects (refer to past clinical reviews of NDA
21999). However, limitations with the OL longterm safety data are inherent (refer to the
original NDA 21999 review for details). :

7.1.3 Other Serious Adverse Events

Results of Study -301 .

The following tables for Study -301 (as provided by the sponsor) are identical to the information
provided in the 4-month SUR of NDA21999 and were summarized in the review of the 4 month
SUR submission (refer to the review of the original NDA 21999 review). '
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Table 33:; Treaunent-Emerzent Serious Adverse Events by
MedDRA Preferred Term - Run-In and Stabilization Phases
(Study RO76477-SCH-301: All Treated Analysis Set)

ER. OROS PAL
(RUST)
Body System or Organ Class =530}
Dicticnary-derivad Term n %}
Total no. subjects with serious AE (G
Psychiatric disorders By
Schizophreniz {3y
Psychotic disorder 8{D
Agitation ) 4N
Aggression 2{=1)
Suicidal ideation 2(<)
Depression . 1{=1)
Hallucination 1{=D
Intenticnat self:: .ngurv 3 { 1)
Paranoia 1{=1)
Suicide attempt - 1{=)
Injury, poisoning and procedural complications 2{=¥)
Injury 1(=1)
Intentional overdose 1{=D)
Blood and lymphatic system disorders - 1{<1)
Thrombecytopenia 1{<l)
Gastreintestinal disorders 1{=})
Swollen tongue (=l
Hepatobiliary disorders 1{=1)
Cholelithiasis 1{=3)
Nervous system disorders 1{=})
Akathisis 1{=1)
Dyskinesia _ 1{=1}
Fremor 1{<D)
Social civenmstances 1{<1)
Sovial problem 1{=1)

Tsfael03_rsfaelS.n? genarared by t:fae03 sas.
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Table 34: Treatment-Emergent Serious Adverse Events by Preferred Term - Double-Blind Phase
(Study RO76477-SCH-301: Safety Analysis Set)

Placebo ER OROS PAL Total
Body System or Organ Class =102) =104} N=208)
Dictionary-derivad Term n {85} n (% n {%)
Total no. subjects with serions AE 15(16) 3(8 M1
Psychiatric disorders 15(1%) , 6{ 6 2 (10
Schizophrenia (10 5{5 BS(H
Psychotic disorder 404 ¢ {2
Agitation 0 {1 1{=1)
Compieted suicide® X)) ¢ 1{=1)
Suicidal ideation tn 0 1{=1}
Injury, peisening and procedural complications 1(1) {1 2D
Gun shot womnd® Iy ] 1{=1)
Treatment noncompi.z'am:e ] Wy 1{<1}
Vascalar disorders ] ) 2{)
Hypertension 0 1{ L{=1)
Venous thrombosis 0 IEEVE 1{=1)
Cardiac disorders 9 1{1 1{=D)
Tachyeardia 9 Hn 1(=1)
Musculoskeleral and connective tissne disorders ) 1{n {1y
Musculoskelatal chest pain 9 1{ 13 1{=l}

* This evext resulted in death of subject (see Section 2.1.2).
tsfael05_tafae03.nif ganerated by refaedS sas.

Results from Pooled and Unpooled OL Extension Trial Datasets

Safety results in summary tables in this subsection on OL trial results are identical to summary
table results provided in the review of the RAAL of NDA21999, as previously discussed (as
provided by the sponsor). Text descriptions of these results are also almost identical to the text
descriptions that appear in the review of the RAAL of NDA 21999 for these same resuls,
However, it is noted here that Studies -701 and -705 are ongoing studies, while other studies
were completed as of the cut-off date used for including safety data in the results shown below.
Text below is modified, accordingly to reflect that these studies are ongoing.
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Results of Study -701

See the sponsor’s summary table below.

Table 35 Serions Adverse Events Tarouzh 1 Febsuary 2006

{Opea-Label Smdy RE7T6477-SCHE-701: Safetv Anadvsis Sery
PiaPalk PlaPai " PaliPali PaliPak Pabii0 PaliNO
. <=5 mopths >§ months <=5 mowths =8 monthe DB)Pali e=6morths  DB}Paki =6 xeouths

Body System or Organ Class N=il N=t5) =) N=1) =23y {N=69)
DitiZonxry-derived Tem N 2%} (%) u {3 %) .oz(%)
Total no. subjects with serions adverse events 319 HES) B L) I(s HE)
Psychiatric ditorders 174 EY Q) i) 1e)] b H§s)
Schizophreria 0 3P 0 HH 9 - L
Delusien o o 0 0 Q e
Suicida ateanpt 1{ 8 1] 0 0 ] (]
Injury, poisosing and procedural complications 0 1y ] H 83 [] 0
Aizobol poisonicg - ) [V 0 [y HH Q [}
Tebiz Jocnse [ D 0 4 0 2}

— Nervon: system dizorders § 5 L] . 1] [ 1] 0

= Syacops 1¢8 ¢ 0 9 0
Reproductive system and breast disorders [ 0 ] 1] HE)) )
Varizocele 0 0 0 @ 1{ ) [}
Nete: Parcennages cal

Table 35: Serigns Adverse Event Through 1 Febmary 2006 (Continued)

I

Tom:Pali Totak Paté
==f months =6 tagathy
Body System or Organ Class Q=36 =189y
Pirtonxy-detved Tamm : %) 2 (%)
Total no. subjects with serious adverse events g T4y
Psychiairic disorders 1{ 3} 63
Schizophrenia 0 B
Defusion 4 11
Suicida anampr 1{ 3 [}
Injory, poisoniog aod procedaral complications ] M
Atzokol poisonicz : [ {1
Tebia Sacnce 0 B
— Nervous system dizerdsrs {3 4
= Syncope {3 6
Reproductive system and breast disorders {3 1}
Varicocele 1{3 0

TES DOGTLotas 00 the BTt Taga ol the &b,

12£005_th.nf semarecad by 1faS.sas.
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Results of the Elderly OL Extension Study -702

The following table summarizes the results from this study.

Table 21: Treamment-Emerpent Serious Adverse Events by MedDRA Preferred Terms

Dering the Open-1 abel Phase
(Study RO76477.SCH-702; Safety Analysis Set

: v ' PlaPali PaliPali - Total
Body System or Organ Class (N=30) {(N=38) (N=38}
Dictionary-derived Term n (%) 1n{%) n (%)
Total no. of subjects with serious adverse event 2{D (5 3( 6
Psychiatric disorders - 1¢3) 2(3) 3(3)
Psychotic disorder 1{ 3 i(d 4D
Schizophrenia 0 1{3) D
Blood and lymphatic system disorders 0 LD (D
.Ansemia 0 (Y 1{ D
General disorders and administration site ] D 1D
conditions

Pyrexia D 1{D Iy
Infections and infestations 0 1I(Y 1N
Nasopharyngitis : 0 Iy 1{ 1
Investigations 1{ 0 I
Electrecardiogram QTc interval prolonged 1{ 3 g 1( 1}

Results from the Integrated OL Extension Trial Dataset
Study 705 of the pooled dataset is ongoing. See the summary table below.
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Table 36: Sevious Adverse Events Througt ] Felmuary 2008
(Pcoled Open-Labe! Studjes ROTEATT-SCH-T02. 703, 704, 705 Safaty Analvsis Sat)
. PP PhPali  PaliPali  PaliPaE  OlnPali | Owudai Toll P2k Towl Paii
eGmonths =Souths <=Smonths GSmoats <=Smonths 6 mowds <=8 mowrhs =6 seouths
Body System oy Organ Clsss N=03) N=13T) =00 Q=D RS L I o B HE ST N=7353
Diztionzy-decived Tom &%) (%) B {%) 2 (%) B %) 2 %) B (%) 2%
Total no, subjects With sexioms adverse events i AR B #QA8H ST | BOE 0 BGO 0 B
Psychiatric disorders RN (D 81D 49 W B TAY 659
Dsychoric disesder. & M2 M(m 009 R s(a By Wa
Schizephrenia (Y 3D [ SR LT ) 5313 3 0N A{H
DCepaession ¢ He)] (=D (Y 2 1y EIgY Wy
Sticidzl idearion ] MR 3y Hy [} 2 S{L L)
Asintion 2 HH 3y FIC IR T I 1y (]
Haltuciration. auditsy 8 8 2 L S I 3 o e
Actte pahosis ¢ ] ¢ S S HE! 0 2{=D)
Aniary ¢ H ) & 1(<h) ¢ 3 [} 2(=1)
~ Commplessd suicida ¢ 0 ¢ ) o un ) 2{<)
e Denressad mood Q 9. o 2{et) < B 2
Swicide anempt I D L 0 ITEH ] 1
Asgession X}y Hy ¢ @ 43 9 6( 13
Alcobolizm ¢ [} § e Wn 0 1(=13
Conifusicnal stare $ 9 1= 6 [ N 1=1
Delisicn i3 ] Wy ti<l) < 9 (=<
Izsomia ¢ HE 1= 3 N9 EREH
Parazola $ ) 3 H<l  1en ] 1<l
Pelydipsiz psychogenic g L] 2 i{<n 2 9 °
Sthizophrersy, prranoic yp2 I 1} e HIg¥] ¢ [} 0
Salf-sjurions tdeation ¢ 0 s Al WL 0 1=l
Hallncination % 0 1<) 6 ¢ 0 1{=1)
Infections and infestations 2 L] 1= Uy I{n I(Y (=03 MY
Nasopharynetsie 2 8 ¢ Mely 8 9 ¢ 3(en
itis acme ¢ L 0 (<} 0 g ] I¢=h
Celinlitis £ Q 0 1(<h) 0 Q [ 1{=1

Vo= Prosiges calcated w1 ST SBjects i1 637 £100D 2= derONERCE.

Table 36: Serious Adverse Events Throngh } February 2006 {Continned) )
(Peoled Open-Label Studies ROTELTT-SCH-T02. 703, 704. 705: Safory anshysis Sat) :
PaPal PPl PaliPa  PaiPal  Olm®ali | Cien®mi | Toml Pak Tot Pai
=Smoaths >Smoods <=fmonth >Gmouhs <=Smomds >Swouths <=fmovds >6mouths
Body System or Organ Class Webly (Naldl A28 Qe Nel08)  (Keld) (i=d6) =553
Ciztionery-deved Temn e %) 2% 4% al) o %) L {a) B {%) %)
Infections and infestations {continued)
Maxzles & 0 b tiet) 0 9 0
Perianal abscess % b 3 PR I ] 0
Pulmpnasy tbaenlosis [ [ 2 0 2 iy k]
Stmtsiris & 8 ¢ 1«3 [ 0 Y
Uttpary mact infeciion 9 1] 3 ey 2 ] [
Hepriivis & 2] ety 0 t 2 1{ly-
Preumoria ¢ ] ¢ 4 101 9 1XG N
Nervous system dizorders Iy HDH A Wy 9 6 1y
Akrhizia ki 0 ¢ | ¥ @3 3 1{=1)
-~ Cizieass ¢ 0 1<) 8 3 L{<n
& Drawcia 2 My L] ¢ 3 ]
Cemvulsion 4 0 5 4 1} 0
schoemic swoke ¢ HY 4 4 a 0
- Coardinatien ytmorent & 1 1{<h $ [ 1=
Dyzaraniz 5 0 141} [ 3 11
Geaed mal coovilsion 3 L} 1< & ¢ 1<
Lesharey ¢ 1] 1¢=<h & 3 1¢=1;
Sedazion < (] 1=y 8 [ 1{<n
Transient ischnertic astack Hn 3 0 ] 1] <1y
Gensral dirorders and administration site conditions & 0 1<)y 4103 | Y @43 1] hig= )]
Pyrda 4 1} ] 2(<¥) 0 3 0
Cyst % 2 g (el )] 3 0
Irimblre g [} o (<3 0 '} [
Chils 8 2] 1=t} 0 [ 9. 1<l
Cadany ¢ 1 4 2 i ] 1{:N)

€22 fotroes oa the first page ol the wlla
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Table 36: Sarious Adverte Evemss Throngh 1 February 2006 {Centinned)
(Feoled Opea-Labet Studies ROTE4TT-SCH-702, 703, 704, 705: Safetv Analysis Sa1)
#aPak  PhPadi  PaliPei PPl OlmBai  CiamPali  TomlPeE Toml Pl
<=§months >Ymodths “=§months >Smonths “=Gwomths >Smonhs “=fmomds >6mouths
Body System or Organ Class WSy NElIT) (NS QST (el ORI (NG NaTsE
Dictonmy-dested Tem %) 2% o{%) 2 (%) n{%) ny | n) n{%)
" Tojury, poisonizg and procedural complications I H§) AR D n ] ]
Aicokal poisaring Iy 0 3 113} [ ] 1{=1}
Fal B L] ¢ By ¢ 3 1]
2ead Gaffic 2raident 2 "y ¢ [x] 4 [ $
Tounariz haemezoma k] 0 [ 2 ) 4 a 4
Acciderial ovendose & [ 1)) 1] 3 1] 1{=h)
Intensioual overdase 4 0 1<y 0 ¢ 9 18
Ovandose -8 o ¢ 0 Iy ] 11
Investigations 1Y@ ) ] ¢ (<) 0 g 1{=1}
Sloed creatine phosphokinase intreased k] L] ¢ I(=l) $ g 0
— Slectrozerdiogrom QF cormcted ittervat prolongad 1 o ] 1{= 2 ] 1{=1)
o .
Meaabolism azd putrition disorders ] 2 10«1y el ¢ Q 1<l 201y
Dizbass mellims k) [ 3 HA] o 0 1<)
Hyenatemis 2 0 ¢ iy ¢ 0 0 13
Shyckalsentia ¢ 0 Wy e 2 d = . 9
Neq)la&ms beaizn, malignant and uaspecified gincl cssts apd polyps) ] [0 [ & 0 In ¢ 2=y
Benigm peopizsm of skin & 2 ¢ 0 % H &3] 4 1(<h
Colen neopizim 2 0 ¢ el 2 9 ¢ (=Y
Respiratory, thoracic and mediastinal disorders ] 0 (<. 2(<D) 0 IR @] 1{=1} 2¢<])
Asttme < L] & [ & H§) 1<)
Dvipmos 4 b} 1D 9 ) & W=y 1=y
Preumorda aspizztion k) ] 2 H<ly 2 0 1(<2)
Blood and lymphatic system disorders 3 0 ¢ HE4] o g 4 1<)
Anzenia : & [ & H G < [ 0 1<t

T332 DOOITTes o3 Wk TrEFaDE OF A TS,

Table 36: Sariows Adverse Events Throueh 1 Febrnary 2006 (Contimnad)
(Peoled -Labe! Studies ROTEIN-SCH-T02, 703, 703, 7035 Safery Analvsis Sy

Fafak PaPdi  PaliPol PaliPak  OlmPali ChwPali  TomlPaki  Tewload
=jmonth: >4 months <=§moath: >fmeaths ==Gmomhs >6mouths <=§momhs =& momhs

Body System or Organ Class W0 NS NEOSy  QSTH) (NRL0S)  ONSML)  (N=H6) N=TE5
Zictonzgv-desied Tem ) 2% 3%} n%) 1 %) ni% B 2%} 5%
Gastrointestinsl dsordars 1I{h HY [ 3 [} 0 G 1¢<D)
Croka’s dise2ze 2 Hn 4 ] e 0 [} 1
Pepdiculeer Wy 3 [ 9 ¢ 9 1= ]
Hepatobiliary disorders . g [ L i<ty 0 g 0 o Ied)
Chelelithiasis & 0 & e 0 9 [ © 1<l
Cardiac disorders Ly 9 Q)] [ 2%y 3 Hi 3
Swadis bk blotk Iy 1] & 0 ¢ 1] | B2 M 1]
Myocardiy: infrction [ 0 1{<) ~ ¢ e g 11} Q4

= Stmis tachyearda 3 0 & 0 Wn a 1¢<1y 9

* Tackytardia ) 3 0 1< [} Wy ] hEE |} 9
Social circomstances & [} 1{<l) 5} %Y 9 WD 0
Crug sbus - [ 1¢<h) 4 2y 9 1 3

U3F DOpILoTes 0D L TZ5t pag? 0: i WD,

15003 _11 xf gecanited by el cas,

Additional SAEs Prior to the 4/1/06 Cut-off Date

The sponsor also specifies that 3 additional subjects had SAEs in the OL extension trials (of the
combined OL extension trial dataset) since the cut-off date for the above summary table and
prior to the 4/1/06 cut-off date.
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