
Med binder - page 1 of 549

CENTER FOR DRUG EVALUATION AND 
RESEARCH 

APPLICATION NUMBER: 

21-999 

MEDICAL REVIEW 



Med binder - page 2 of 549

MEMORANDUM 

DATE: 19 December 2006" 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

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

TO: File NDA 21-999 (This overview should be filed with the 10-20-06 response 
submission.) 

SUBJECT: Recommendation of Approval Action for Paliperidone Extended Release OROS 
Oral Tablets for the Treatment of Schizophrenia 

1.0 PURPOSE 

The purpose of this memo to file is to provide an interim update for NDA 21,999 since the 
Division issued an approvable letter to the sponsor dated 9129/2006. The sponsor responded to this 
letter on 10120/06. Please see the approvable memos from Drs. Khin and Laughren for a more 
detailed evaluation of the data that supported the original approvable action. 

1.1 BACKGROUND 

Paliperidone is a major active metabolite ofrisperidone which is an atypical antipsychotic agent 
approved in the treatment of schizophrenia. Both risperidone and paliperidone are centrally active 
dopamine D2 and 5-HT2A antagonists. The proposed dose range in schizophrenia is 3 to 12 mg 
once daily. 

2.0 CHEMISTRY 

The chemists have identified no CMC concerns that would preclude an approval action on this 
NDA. CMC concerns about stability as listed in the approvable letter dated 9/2912006 have been 
addressed and the data submitted support an -- 'TIonth initial expiry for the drug product. 

3.0 PHARMACOLOGY 

The pharmacologists have identified no pharmacology/toxicology issues that would preclude an 
approval action for this NDA. 

4.0 CLINICAL PHARMACOLOGY 

The clinical pharmacologists have not identified no areas of concern that would preclude an 
approval action for this NDA. Clinical Pharmacology and Biopharmaceutics found the originally 
proposed dissolution specifications unacceptable and proposed new specifications which have 
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been accepted by the sponsor. 

5.0 CLINICAL 

5.1 Efficacy Data 

Efficacy was determined from four 6-week, double-blind, randomized, parallel group, placebo
controlled trials in patients with acute exacerbations of schizophrenia. The primary endpoint was 
change from baseline in P ANNS total score and the secondary endpoint was change from baseline 
in the Personal and Social Performance scale (PSP). Dosing was without regard to meals. 

All doses in all 4 studies were statistically significantly superior to placebo on the PANSS. 
Paliperidone ER was also superior to placebo on PSP from these trials, and this is noted in 
labeling. 

-

5.2 SAFETY 

The safety data for this NDA were derived from a total of2115 subjects/patients exposed to 
paliperidone ER across 37 clinical trials. Negotiations with the sponsor since the issuance of the 
approvable letter have focused on the potential for paliperidone ER to produce QT interval 
prolongation. 

5.2.1 QT Prolongation 

Although there is no signal from the phase 3 trials, paliperidone ER has a modest QT effect as 
judged from the sponsor's thorough QT study (SCH-I009). We consulted the Division of 
Cardiorenal Products CDCRP) for assistance in interpreting the results of this study and verification 
of corrected QT interval calculations from ECGs submitted to FDA's ECG warehouse. DCRP 
suggested language for the QT Prolongation section of labeling and recommended this language be 
included under Warnings because of the identified moderate risk (Pbo-subtracted QTcLD increase 
from baseline = 12.3 msec). We agree with this recommendation and have included this language 
under the Warnings section of labeling. The sponsor suggested that language describing __ 

-
5.2.2 Neonatal Effects 
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The sponsor had included labeling language under the Pregnancy which described the potential for 
extrapyramidal symptoms in the neonate. We consulted aND's Pregnancy Labeling Team (PLT) 
for their advice on this issue and recommendations for labeling. PL T provided general language 
describing the potential effects of maternal antipsychotic use on the neonate, and this language was 
accepted by the sponsor and incorporated into labeling. 

5.0 PHASE 4 COMMITMENTS 

Four phase 4 commitments were asked of the sponsor in the approvable letter of 9/29/2006. The 
sponsor has successfully argued that our initially-requested proton-pump inhibitor drug interaction 
study would not likely yield valuable information given that the OROS delivery system ofthe drug 
is not expected to be affected by gastric pH. The sponsor has agreed to the other three phase 4 
commitments in the approvable letter. We should also include the deferred pediatric studies under 
PREA to be postmarketing study commitments. 

6.0 LABELING AND ACTION LETTER 

6.1 Final Draft of Labeling Attached to the Action Package 

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

6.2.1 Foreign Labeling 

At this time, I am not aware that paliperidone is approved for the treatment of schizophrenia 
anywhere. 

7.0 CONCLUSIONS AND RECOMMENDATION 

Sufficient data have been submitted to support the conclusion that paliperidone ER is effective and 
acceptably safe in the treatment of schizophrenia. We have identified three phase 4 commitments 
which were conveyed to the sponsor in the approvable letter dated 9129/2006, and these continue 
to apply. I recommend that we approve this application. 
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To: 

From: 

Date:, 

Subject: 

Memorandum 

File, NDA 21-999 

Robert Temple, MD 

December 19,2006 

Approval ofPaliperidone Extended Release Oros Oral Tablets for the treatment of 

schizophrenia 

Based on primary, secondary and tertiary reviews of safety and effeciiveness, as well as reviews by chemistry, 

toxicology and clinical pharmacology, and DSI inspection, I agree that paliperidone has been shown to be 

effective in the acute treatment of schizophrenia Maintenance treatment has not yet been studied. While the 

data stand on their own (3 placebo and active control dose-response studies and over 2000 patients in multiple 

dose trials), the fact that paliperidone is the principal active metabolite ofrisperidone means that there is an 

unusually large experience pertinent to this NME. 

Doses from 3-15 mg per day were studied, with higher doses numerically somewhat better through 12 mg, but I 

agree with the recommended 6 mg (including elderly patients with normal renal function) starting dose and 12 

mg maximum recommended dose, as well as elicitation of an agreement to explore lower doses further. There 

were only a few persuasively dose-related adverse events: akithesia, dystonia, extra-pyramidal disorder, 

somnolence, hypertonia, orthostatic hypotension, and salivary hypersecretion. Weight gains of2: 7% were 

increased in the 9 and 12 mg dose groups. 

Despite the impression that risperidone had no material effect on QT, a relatively high dose ofpaliperidone IR 

showed a 12 msec effect. The concentrations expected with up to 12 mg ER should be lower, approximately 

those associated with a QT effect of about 6 msec. These data have led to a QT warning, but not to second line 

status, the risperidone experience is apparently benign. There were no patients in trials with QTc > 500 msec. 

The safety update review by Dr. Brugge did not describe any impressive prolongations. 

1 
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December 19, 2006 

I note late difficulties in agreeing on wofKIing about the - and that the approved labeling 

will be silent on this. Most labeling for ~sychiatric drugs is silent on this point, so that I don't think the 

omission renders labeling false, but I believe this represents a needless loss of data. I note Dr. Mathis' 

discussion ofthis point and wonder whether we are over-refining our analyses. I start with knowing that the 

drug is effective, giving me a "prior" that it must work a,..-------------
, This deserves further discussion, including 

good biometrics representation; the labeling can be promptly amended if we can agree on language. 

- 'NOV-
APpears "\ll\S 

ooOI\g\oo\ 

2 
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------------------------------.-------------~~--.----~------------------------------------------------
This is a representation of an e __ riOAic rectr.:that ,was signed electronically and 
this page is the manifestation gf:;thel flectrol1~ signature. 
------------------------------------- ~;' _.;.. ... _-----'-----------------------------------------
/s/ 

Robert Temple 
12/19/2006 05:45:27 PM 
MEDICAL OFFICER 
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Interdisciplinary Review Team for QT Studies 
Addendum to QT Study Review 

NDA 
Brand Name 
Generic Name 
Sponsor 
Indication 
Dosage Form 
Therapeutic Dose 
Duration of Therapeutic Use 
Review Classification 
Clinical Division 

1.0 GOAL OF THE REVIEW 

21999 

Paliperidone 
Johnson & Johnson 
Treatment of schizophrenia 
Oral 
3-12 mg once daily 
Chronic Use 
Standard 
Division of Psychiatry Products 

This review serves as an addendum to a prior QT study review. The purpose of this 
review was to evaluate a subset of ECGs submitted to the ECG warehouse as part of 
study R076477-SCH-I009 

2.0 ECG ANALYSIS 
A subset of at approximately 30-50 ECG tracings were reviewed to verify the Sponsor's 
QT measurements. This reviewer focused on those tracings with poor T-wave signal and 
low and high-frequency noise. 

From this reviewer's perspective, the QT measurements appear to have been made 
appropriately. 

Page loll 
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----------------------------------------~------.------.---------------------------------------------------------
This is a representation of art electronic r.cord that was signed electronically and 
this page is the manifestation of the electronic signature. 
---------------------------------------------------------------------------------------------------------------------
/s/ 

Shari Targum 
12/1/2006 03:45:59 PM 
MEDICAL OFFICER 

Norman Stockbridge 
12/1/2006 05:24:12 PM 
MEDICAL OFFICER 
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Application Type NDA 21-999 Response to an 
Approvable Letter 

Submission Number Code NOO 14 

Letter Date 10/20/06 
Received 10/20/06 

PDUFA Goal Date 12/20/06 

Reviewer Name Karen Brugge, MD 
Review Completion Date 11/17/06 

Established Name Paliperidone 
(Proposed) Trade Name 

Therapeutic Class Atypical Antipsychotic 
Applicant Johnson & Johnson 

Priority Designation Standard 

Formulation Extended Release OROS® 
oral tablets 

Indication Schizophrenia 
Intended Population Adults with Schizophrenia 
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I. The Purpose of this Review and Background Information 
The Purpose of This Review. 
The purpose of this review is to'assist the Team Leader and Director ofthe Division of 
Psychiatry Products in the regulatory processing ofNDA . - __ _ 

Recommendations in this review are being provided from a clinical perspective. This 
NDA was given an ApprovableAction as deemed by the Agency. This review focuses 
on the sponsor's responses to each Clinical item in the Approvable Letter that was 
deemed by the Agency as clinical issues that still need to be addressed before a final 
approval action may be granted~ This review alSo focuses on labeling revisions of clinical 
sections of labeling that differ from labeling that was deemed by the Agency as 
acceptable labeling. 

Other outstanding items that faU under other disciplines (as specified in the Approvable 
letter) and sections of labeling involving other disciplines are under review by the other 
disciplines (at the time of this writing). These are additional outstanding issues that need 
to be addressed before a final approvable action may be considered. 

Each clinical item is copied from the Approvable Letter below (bolded text), followed by 
a summary of the sponsor's response. Note that the order of clinical issues, items E and 
F (F covers labeling) below is reversed from the order in which they appear in the 
Approvable letter, such that labeling may be addressed lastly in this review. 

Background Information 
The sponsor is seeking approval of Paliperidone OROS extended release tablets (Pal) for 
treatment of schizophrenia based on 3 positive 6-week Phase III trials conducted on 
patients with schizophrenia (that were generally in the acute episode). Refer to the 
original cI inical review ofNDA 21999 for details. 

.., 

L __ -___ --__ 

II. Clinical Items in the Approvable Action Letter and a Summary of the Sponsor's 
Responses 
A. Clinical 

Please submit the ECG data for study SCH-1009 to FDA's ECG warehouse so the 
QT measurements on these ECGs can be verified. 

2 
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Summary ofthe Sponsor's Response 
The sponsor provided the information as requested in the Action Letter and as requested 
by the QT team that was consulted regarding QT prolongation effects of Pal. 

Reviewer Comment. It is recommended that QT input be obtained on QT data submitted 
under the NDA, as the QT Team has requested. 

B. Foreign Regulatory Update/Labeling 

We require a review of the status of all paliperidone actions taken or pending before 
foreign regulatory authorities. Approval actions can be noted, but we ask that you 
describe in detail any and all actions taken that have been negative, supplying a full 
explanation of the views of all parties and the resolution of the matter. If 
paliperidone has been approved by any non-US regulatory bodies, we ask that you 
provide us any approved labeling for paliperidone along with English translations 
when needed. 

Summary ofthe Sponsor's Response 
Pal (ER tablet) is not approved in any country. "No negative action has been taken" with 
any of the sponsor's pending applications submitted to foreign countries (as listed in the 
submission, as of 10/2/06). 

c. World Literature Update 
Prior to the approval of paliperidone, we require an updated report on the world 
archival literature pertaining to the safety of paliperidone. This report should 
include only literature not covered in your previous submissions. We need your 
warrant that you have reviewed this literature systematically, and in detail, and that 
you have discovered no finding that would adversely affect conclusions about the 
safety of paliperidone. The report should also detail how the literature search was 
conducted, by whom (their credentials) and whether it relied on abstracts or full 
texts (including translations) of articles. The NDA 21-999 Page 4 report should 
emphasize clinical data, but new findings in pre-clinical reports of potential 
significance should also be described. Should any report or finding be judged 
important, a copy (translated as required) should be submitted for our review. 

Summary of the Sponsor's Response 
The sponsor summarized methodology of their updated search (for literature published 
between 4/1/06 and 7/31/06; note that 3/31106 was the cut-off date used for literature 
search in the 21 O-SUR submission). 

The following are listings of databases searched and search terms employed in the search, 
respectively (as copied from the submission) 

3 
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ME-.d.lLU~ 

Sc:S~uch 
Adi:. (Jinj.;:al 
Triah fu:Lght 

Emba5e 
Chemical 
Ab.stracts 
Conference 
Papers Index 

~ych Info Derwent Drug 
1m Piwm AM File 
Ex1raMed Life Sciences 

Collecticm 
nCST-Eplus 

Biosis 
Pte,,'iews 
Fedrip 
Plw-mline 

Ihi' follo\ving primM)' search tenns were included inthe database search: 

9 -11 yci:t·ox}'li.:.pai.cfon.e. 
9 -Oli -r:~peridone 

9-hydroxy..fispeli.dcme 
paliperidcme 

CAS Registty Number 
14459&-75.4 

The sponsor explains that -_---- conducted the search (assisted by J&JPRD 
Global Infonnation Center) andlhat -----_____ _ reviewed the 
articles. 

Only 3 out of 12 articles that were found in their search had safety data. According to 
the sponsor daily doses ranging from 3 mg to 15 mg were "safe in schizophrenia subjects 
up to 6 weeks." 

Reviewer Comment. 
Footnotesfound in summaries o/the above 3 articles (3 abstracts) provided in 
Attachment 1 of the submission indicated that the data in these abstracts "were 
extracted" from short-term Phase III trials -302, -303 and -305. Safety results from these 
trials were previously reviewed Therefore, no new safety information could be found in 
the current submission. 

The sponsor also provided results of updated reviews of the literature in previous NDA 
21999 submissions; the 120-Day and 21 O-Day SUR submissions. This information was 
not previously reviewed as follows. The 210-SUR submission arrived late in the review 
cycle and was therefore not reviewed in the original and addendum clinical reviews of 
NDA 21999. Only clinical trial safety data provided in the 120-Day SUR was reviewed 
and summarized in the clinical review ofNDA 2199. Consequently, the below subsection 
summarizes the results of the literature reviews described by the sponsor in these 
previous SUR submissions. 

Summary of Literature Reviews in the 120-Day and 21 O-Day SUR submissions 

The SURs used the same search terms and search databases as were employedfor the 
current approvable response submission. A description of personnel that reviewed the 
search term results and articles could no be found in these previous submissions. Only a 
few publications with Pal were found which contained results from previously reviewed 
Phase III 6-week schizophrenia trials. Therefore, new information on Pal could not be 
found, that was not already described in the original review ofNDA 21999. Risperidone 
studies that had safety information in reference to 9-0H-resperidone were summarized 

4 
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and did not provide any new clinically remarkable safety observations that were not 
already described in the previous clinical reviews ofNDA 21999. Several PK 
Risperidone-drug interaction studies were summarized that included results on PK 
properties of9-0H-respiridone that the sponsor concluded did not provide any new 
information relevant to safety. 

OCP B input is recommended regarding P K studies found in the sponsor's reviews of the 
literature that are included in the original and updated submissions under NDA 21999. 

D. Safety Update 

Our assessment of the safety of paliperidone is based on our review of all safety 
information provided in your original and subsequent submissions, including your 
safety update of December 31, 2005. Please provide a final serious events update to 
include serious adverse events up to a more recent cutoff date. 

Reviewer Comment. Newly submitted information summarized below does not change 
previously conveyed conclusions and recommendations provided in previous clinical. 
reviews ofNDA 21999. 

A Summary of the Sponsor's Response 
The sponsor provides narratives for 5 subjects with newly reported SAEs since the 
reporting cut-off date for 2IO-Day SUR submission (these 5 SAEs that occurred between 
3/31/06 and 8/31/06). The subjects are as follows: subjects 100323 a,nd 100772 in 
Study R076477-SCH-70I, subjects 500132, 500547, and 500655 in 
Study R076477-SCH-705. 

Four ofthe 5 newly"reported subjects with SAEs were SAEs of psychotic related events 
(e.g. schizophrenia) during OL treatment in which narrative descriptions did not describe 
any other unrelated events (e.g. potential drug effects on another organ system that may 
have lead to these psychiatric related events). The fifth subject (500547) was a 57 year 
old female patient (that appeared to be generally healthy) and was not receiving any 
concomitant medications. She developed dyspnea on Day 327 of OL treatment that was 
evaluated in the emergency room. This event was believed to be due to anxiety (ECG 
and "other unspecified tests ... failed to show any organic findings ... "). Therefore the 
subject was treated with diazepam for 5 days and the event resolved during the 
emergency room visit. Study medication was discontinued by the investigator on Day 
338 (one day after a study visit during which no abnormalities on physical examination, 
ECG or vital signs were reported). 

Reviewer Comment. The reason why study medication was stopped in subject 50047 
cannot be found in the narrative. Perhaps, cessation of treatment was related to lack of 
efficacy but this is only speculation on the part of the undersigned reviewer. 

5 
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Update on a Sudden Death during or Treatment oU2 mg daily of Pal (Study -70) 
The sponsor also provided updated information on a 23 year oldfemale subject (100963 
or -on the CIOMS form) with an unremarkable past medical history who died within 
hours after she became "breathless, anxious and agitated. " This subject was given 2 mg 
trihexyphenidyl by her mother after developing these symptoms, "as per instruction" (2 
mg BID was prescribed for extrapyramidal side effects of "masked facies ''). She 
subsequently had "convulsions" and "loss of consciousness" for unclear reasons and 
died hours later after being seen in an emergency room, while she was being transported 
to another hospital. Refer to the clinical review and addendum clinical review of NDA 
21999 for more details regarding this subject. 

It appears that the new information being provided is the following: 
• The sponsor now reports that the investigator has more recently changed the 

terms used for the cause of death from "convulsion, bronchospasm, and 
respiratory failure" (as specified in the 210-Say SUR) to "convulsion" and 
"pulmonary embolism" (as specified in the current response to the Approvable 
letter submission and as found in a recent safety alert update report submitted 
under the IND). The SAE terms (and terms usedfor the cause of death) for this 
subject are now convulsion and pulmonary embolism since the investigator 
more recently suspected pulmonary embolism on the basis of the previously 
reported symptoms of breathlessness, anxiety and agitation that were described 
in past submissions as preceding the convulsion and loss of consciousness. 

Note that in the sponsor's proposed labeling (discussed later in this review), 
"bronchospasm" does not appear in the "Other Events Observed During the 
Premarketing ... " section of labeling, while pulmonary embolism is now listed in this 
section. 

No other new information from that previously described in the past clinical reviews of 
NDA 21999 can be found in the current updated description and narrative provided for 
this subject. The following are additional comments about the cause of death and 
differential diagnosis of this subject. As previously described in the original review the 
differential diagnoses by the investigator included: convulsion, bronchospasm and 
respiratory failure, rule out pulmonary embolism. The treating physician in the patient's 
home town did not suspect drug overdose, poisoning (did not have any "signs or 
symptoms" ofpoisoning) and "his clinical diagnosis was: posticital stupor/postictal 
coma. " The narrative also indicates that the treating physician gave a clinical 
diagnosis of "postictal stupor/postictal coma." "The investigator maintained that this 
event was probably related to study medication." While pulmonary embolism is a 
possible diagnosis it is not clear that this event actually occurred. Furthermore, other 
etiologies could have been due to an arrhythmia (e.g. secondary to QT prolongation), 
bronchospasm or other underlying events that could have been drug-related. An autopsy 
was not performed and other clinically relevant information (such as ECG results) was 
limited or could not be found in the narrative of this subject. 

6 
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In conclusion no new clinical data (e.g. any diagnostic test results or autopsy results) on 
the above subject can be found that differs from clinical data that were previously 
described in the clinical review and clinical addendum review ofNDA 21999 (other than 
the impression of the investigator on the cause of death). Consequently information on 
the above subject provided in the current submission does not change previous 
conclusions and recommendations conveyed by the undersigned reviewer in past clinical 
reviews ofNDA 21999. 

A Summary of Safety Results of Clinical Trials in the Previous 21 O-SUR Submission 

The 21 O-SUR ofNDA 21999 was not previously reviewed except for selected 
information that was summarized in previous clinical reviews ofNDA 21999: t .. 

Review Strategy of Updated Safety Information 
For the purpose ofthe current review of this approvable response submission, only 
updated results of deaths, serious adverse events (SAEs) and adverse dropouts (ADOs) 
are reviewed and summarized (rather than providing more detailed safety results such as 
on clinical parameters). C -

The clinical review of the original NDA 21999 (that include 120-Day SUR safety results) 
described the bulk oflongterm safety data. This longterm data was primarily of the 
integrated OL extension trial safety dataset in which the sponsor had met ICH guidelines 
for exposure including 6 month and 12 month exposure (refer to results in the clinical 
review ofthe original NDA 21999 review). Only a few of the 6-12 month OL extension' 
trials were ongoing since a review ofthe 120-Day SUR was completed and summarized 
in previous NDA 21999 reviews. Furthermore, limitations with OL data are inherent (as 
discussed in previous reviews). 

In conclusion, for the purposes of the current review only updated information on deaths, 
SAEs and ADOs in ongoing trials (as summarized later) were reviewed and summarized 
below. 

7 
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A more comprehensive review of other clinical safety results from selected safety 
datasets is currently being conducted 

Reviewer Conclusions on Results Described Below. The safety results described below 
did not reveal any new, clinically remarkable findings that alter conclusions and 
recommendations that were previously conveyed in the original and addendum clinical 
reviews ofNDA 21999. 

---- - I Longterm Safety Results 
Relevant to the Current NDA 219999 
As previously discussed the safety results on deaths, SAEs and ADOs below were also 
provided in the 210-Day SUR submitted under NDA 21999 

The following summarizes the study design of open-label (OL) extension trials from 
which safety updated information was provided which includes ongoing trials and trials 
completed since the 120-Day SUR submission under NDA 21999. Other trials were 
previously completed in which deaths, SAEs and ADOs were previously provided and 
included in previous clinical reviews ofNDA 21999. 

OL Extension Trials: A brief summary of each OL Pal Extension trial is outlined below. 
All OL trails were conducted on patients with schizophrenia who previously participated 
in short-term efficacy Phase III trials. Each OL trial used a flexible dose design that 
generally allowed dose adjustments (generally in 3 mg intervals) to maximize efficacy 
while minimizing adverse events: 

• Study -701 (non-elderly patients) used a 3~15 mg daily flexible-dose-Ievel with 
a starting daily dose of9 mg. This study is an OL extension trial that followed 
the maintenance treatment Phase III study -301. Study -301 was a pivotal 
maintenance trial and was completed in time for 
inclusion of death, SAE and ADO in.formation in the previously reviewed 120-
Day SUR NDA 219999 submission. 

• Elderly Study -702 used a 3-12 mg daily flexible-dose-Ievel (3, 6, 9; or 12 
mg/day) with a starting daily dose of 6 mg. This small 6-month OL extension 
trial followed the small, elderly, 6-week Phase III efficacy trial -302. 

• Studies -703, -704 and -705 (almost all non-elderly patients). These studies 
used a 3-12 mg daily flexible-dose-Ievel (3, 6, 9, or 12 mg/day), except for 
Study -305 which included a maximum daily dose level of 15 mg. The starting 
daily dose in these trials was 9 mg. In summary these trials included generally 
healthy adults, almost all non-elderly subje~ts with schizophrenia who had 
previously participated in a 6-week double-blind, placebo controlled, active 
(olanzapine) controlled, parallel group Phase III trial (Studies -302, -303, -304 
and -305). 

8 
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Pooled and Unpooled Safety Datasets that were Reviewed 
The following summarizes the pooled and un-pooled safety datasets that are the focus of 
the safety review from which results described in sections below were obtained: 

• Integrated OL Extension Trial Safety dataset (-702, -703, -704 and -705, 
combined). 

• A Completed Extension OL Elderly Trial -702. 
• A Completed Extension OL Study -701 that followed the maintenance treatment 

Study -301. 

The Status ofOL Extension Trials and Individual CSRs That Were Provided but Were 
Not Reviewed 

• Status of OL trials as described in the submission are outlined below: 
o Study -705 is ongoing 
o Studies -702, -703 and -704 are now completed 

• CSRs provided: 
o CSRs are provided for -701, -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 in the following. 

• CSRs that were not reviewed: 
o The CSR of Study -701 was not reviewed. This study is the ·extension 

OL 12-month trial that followed Study -301. . included 
safety results from Study -701 that were selected for the purpose of 
this review and are summarized below. C. 

--- . .:J 
o The CSR of Study -704 was not reviewed since the integrated OL 

trial safety database was reviewed and is considered to be more 
informative than a single OL trial that is a subset of the integrated 
safety dataset that the sponsor analyzed. Given the larger sample size 
and limitations inherent with data from OL trials, the integrated safety 
dataset is considered to be more likely to reveal a potential safety 
signal than a single trial from the integrated safety dataset. 

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

9 
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Updated Safety Information on Deaths, SAEs and ADOs 
Excerpts on deaths, SAEs and ADOs described below are copied from Section 7 of the 

.. 
... 

Deaths 

Reviewer Comment. To the knowledge of the underSigned reviewer and based on the 
information reviewed in the .. - - submission, there are no newly reported 
deaths in clinical trials of Pal that were are not already described in the original and 
addendum clinical reviews ofNDA 21999. 

Appears This Way 
On Original . 

10 
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Table 31: Dea.ths Through 1 FeblUa.t~" 2006 
(Studies R076477-SCH-301, -701, -702- -703, -704, and -705) 

~ublect number 
(Study number) 

Double-Blind Study 

ltge 
(Yem) 

Sex 
Di.:tlonary-derived TeIm 

F..cp0Ite..i r enn 

Treatment Gmup: ER OROS paliperidone (post run-in phase) 

Day 
ofAE 
O:15<,t' 

A.:twn 
Taken 
,villi 

Tre.atm;;llt 

1007'44 36 Completed suicide 72 None 
{R0i6477-~CH-301) Male death (ouicide - stranE'l!a:ion 

by h,mgiug) -

Treatment Group: Placebo 
100068 47 Chm shotwound 

(R076477-SCH-301) 

100846 
(R0764T?-SCH-301) 

llmltiple gunshot weuud, 

sn Completed suiclde 
Male suiiCtde 

Phll:;e " Open-Label Extensjon Smdits 
Tnatment Gnmp: Phl."P3li, ~6 months 
200214 
(RO; 6477 -SCH-7(2) 

70 
Male 

Bmm:hopnetllllo:.ia 
Broncnopneume,nia 

Treatment Group: PaJiiPali,:~ months 
201536 42 Completed suiclde 
(ROi6477-SCH-703) Female fan frem ird nO:)I 

T H'3tment Grllup: Obn/Pali, :,,6 months 

1",4 NOlle 

151 None 

~8j None 

Relationship 
10 Study 

Druf!" 

;\0: rela.ted 

h' 0: I elated 

;OJ.;): Ie lattd 

200416 31 Completed suicide 238 None No: related 
(R0764n-~,CH-71H) Female suicide willi medimiond 

• Study day is in reference to the start of double-blind mem.:atLOu, i.'XCi.'pt for Subject lG0744 (start of 
nm-in pUlse) 

h Reiatiomhlp based on lmessment cfin ... est:g~tor 
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last dose of ~tudy medic,ltion. 

d Sl.lbje~t mgested' ,-enlllfaxine and Jorazeplllli. 

Between the cut-off dates of2 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, The subject was lost to follow-up after receiving several 
months of ] 2 mg of paliperidone, daily during Study -701_ She had experienced anxiety, 
dyspnea, vomiting followed by a seizure and ultimately cardiorespiratory arrest 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), In the absence of any clear etiology or risk factors (bronchospam 
or pulmonmy embolism were considered in the d(fJerential diagnosis and the subject was 
a nonsmoker) or underlying conditions (no concomitant illnesses could befound in 
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narrative descriptions}, 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). Yet, adverse effects of pal including QT prolongation, cardiowiscular 
effects, clinically remarkable changes in platelet count and hemoglobin, as examples 
among other observations are described in chronically treated subjects (refer to past 
clinical reviews ofNDA 21999). However, limitations with the OL longlerm safety data 
are inherent (refer to the original NDA 21999 reviewfor details). 

Other Serious Adverse Events 

The following summary tables of the OL extension trials have updated information (as 
provided by the sponsor). Separate updated tables for each ofthe recently completed OL 
trials, studies -701 and -702 are also shown below (as provided by the sponsor). 
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Table 3S: S;>riclls .~.d\·e!~e EYeD!. Througb 1 Femury 2(106 (ColJmmrd) 
{OpBl-L~!be[ Smdv R076477-SCH-iOI: Safety ALa!ysil Set;. 

Body S)'taD H Org311 alli' 
:::~t.oo&.ry-deB-ed 'T ero 

PS)'cfuiatrir W!jJ>T(!= 
Schz~j.'!lIetia 

L:1!.-:rus.:iO!l 
~tidde ?rt:-=mpt 

Imjc~·, poheDillg amd procMwal complir3jjo~ 
.-'2col:oJ Foisooq 
T:i::z? :r?J:X=E 

_ ~er'r!'u~ system diSGTdm = SjD;:ope 

ReprodlJetin syst~m and bru!t di;ord~r; 
'l:/l::i:.oc.:i.E 
~:e toc·~r.vtE:S on me fi.:.-st page 0: ifi.: tdh~. 
-trlz..;DS _ t.T .rtf ';:~Il;r~:;ci. by tt6iC~.i~'i.. 

TotLPah TOliliflak 
'>=6 lrDIl.m, :'0 mouth, 
,~=36} 

!l.(~;~) 

3 ( 8) 

It 3} 
C' 
o 
1{3) 

(\ 

o 
(-

1 { J} 
1 { 3) 

1 { 3) 
1 f 3) 

(K=L99) 

-;~: 4) 

6{ 3) 
5 { 3} 
1 { I} 
(. 

2 ( 1) 
I ( 1) 
1 ~ I} 

c' 
o 

Table 11: Tr~a:mellt-Elllergellt S~rious Adverse Events by MedDR..'=' Prefe.1Ted TeTIll 
During the Open-Lac-el Phase 

(SUldy R076477-SCE-702: Safetv Allilly,i, Set) 
Pla.-PaIi Pah/Pal! Iotal 

Body System 01' Organ Cl::!ss (N=30) (N=58) 
Dlctiollary-derived I e.n:n (OJ \ n , .. 0 .... n(%) 

Total no. of 5Ubje.rt~ uith sel'iou~ adnl"se {'Yent :I( 7) o , 5) . J _1 I" 

Psyrhiauie disorder~ 1 ( 3) 2( 3) 
Pw(hOtiC di;order 1 ( ~'\ 1 ( 2) ~) 

Schizophrenia 0 1 ( 2) 

Blood and 1~'mph:Hic system disorders I) 1 ( 2) 
lmaemia 0 1 ( '" L/ 

General disol'ders and administl'ation site 0 1 ( 2) 
conditions 
PneXla I) 1 ( 2) 

hueetions and infestations I) 1 ( 2) 
KawpharYllgitis 0 1 ( 2) 

Iuwstigations 1( 3) (1 

Electrocardiogram QTc inten'al prolonged 1 ' 1.. 3) (1 

Best Available Copy 

13 

(N=88) 
n (~.;~) 
5 ( 6) 

3 ( 3) 
:2 ( 2) 
1( 1) 

1 ( n 
1 ( 1) 

1 ( I} 

1 ( 1) 

1 ( 1) 
1 ( 1) 

1 ( 1) 
1 ( 1) 



Med binder - page 23 of 549

T.able- 36:_ SmCt'l5 .~.lh:er:;.e E1..-er:E Throtuib ~ FE-brn..~l1~ 2<:-:<5 
(P~lM. Opel-ube-[ Sh:.d:i~ R07t4-:'7-SCH-70,:!. 703,-"}1)4. 705: Ssf~ry };'!la1vsi~ Sell 

~:il<P21t PJI1·:P?J~ Pali';\J:.i PalL·p.ill: OJiUl'Pnn C[all,P-lJi :-c>tal Pat T~?aJ. 

... ..:=6 nlC>3ms. ... ~ DIDiiOS. ::.=<~ mont"!).; >6 mr'!lrlls ~,==d moums ,::,6· momlr; ~..::=5 mon.ms >~ :T:OD.'ili.s 
Bod~' Sy~tmllJ-f Organ (h::s
D:('t.~n?.rJ-ie .. ::vec. Terl!1 

0':=99) (N'=]37) ~:N'<OS:j '):F=o!-'!7) tN=lDS) (1";=141J ~}';=416) C-:=755; 
D~ a~ ~~ a~ n~ aN ~N aN 

Ps,dIiattic dj,OTd.,.S 

PS.T-:bc.n...: ±~(>:rd@[ 
~.duOf1"lreEia 

D€PT~:siro 

S~ddd:d@no:J. 

.-\gJr<.!,Q1: 
Ha:.ln:il2.:i<:m . . w.6w[y 
~-kli.:e p=!-...... ..1:ic-sis 
. ...,,>ie::. 
Ccrnpler-2d s'J:(ic'i:: 
D:pr:.~j l:llJoi 
~I.ddd~~t!~' 
Aggre:.-.. Hor: 
.-'.:·:ot.oJ]"" 
C-oofusiroru ·;rJJe 
~:--us.ioo 

:r:.lO:ru:.lil. 

Par.z.noizl 
Pc-lydip:u.. p~ .. L1-tog:€c.ir 
Scr:,::oF!I!~ru~. p~"'"a!I~ic. :'jp~ 

Self-:nj'.1riOI.:5 idei'iC:D-D 
H.aJt1dm:ti.on 

:2 (I:!: 
7( i) 
~ ( ~) 

l( Ii 
~ ( 2) 

D 
o 

(0 

(0 

35 ni; 
E4( ?: 
~.:;: ( ;:~ 

~ ... " 'j 

1«1) 
3~: l~ 
3 ( 1) 

1«1) 
2' I) 
1(:); 

1(,,) 

4-H 9} 
'~(I ( ';) 

E( 3) 
4( :) 
4 ( ~) 

2 «:) 
4- f. :) 

: \ ':1} 
o 
: (c.i) 

[ .: ':1) 
: ;' <1) 
: (,lj 
: ( ,lj 
I) 

;~( 28) 
IJ {Ili 
:>(E) 
1.t 'l~ 
""'-\ --l 

5 ( 5} 

1 ( l) 
4 { 4) 
I ( 1) 

I ( I) 

( 

I{ I) 

Ii ( 3) 
5( "') 
3 ( 1) 
1 ( J) 

D 
l( 1) 

o 
1 (" [) 
<) 

if 1) 
I) 

<) 

o 

l( l) 
>3 
o 
o 
(, 

o 
o 
Q 

Inf&Mn.~ :1.D.d inf~t3!ions 0 I ',<ll S(1) 
: (<1) 
1«) 
1«) 

l( 1) i( 1) 

t{;:t£op1~rYrigim (; 
3ro-3::hr::.-; ;:tD...:.iE- (I 

Ce[1:J:i.3. 0 

(> 

(> 

( 

( 

T:lbl~ 36:' SeriDm _!ill;:e~e Ei."ezl:r.s Throng]: ] Feb~J.3TY 10'"'....6 (CCIJ..rintl1:dj 
(Po<l1E<i OpE!l-L.!bel Smdi", R0764Tc'>CE-"Oc. 703. ;0)4, 7{l5: S.f;,r.· Analvsi; S~r) 

?1~·P.t Pl~:?$Ji Pali·?.Li Pall Pcl: 0111l'P.li O'illL'Pal, 

Bod~' S),t.m '>1 ~~D. Ct.,; 
D:-(t{)u-~·-jp.s_""l:~rl. 7ero 

Infoction, andinJ.-t.tion, ({~"tinued) 
!~~~!.~02~ 

pmlD.E'J ilb~c~3; 
Pt±i,:JJ=Y r.it.;rclJo;:, 

"C"r-.ThL. .... y ll'il{"[ bfKTI.Or. 
3ep~:j::!A 

Pt:.-2.tmOC?i 

D.zrit.eE· 
~ Dy::;~4)ci~ 

':sc:h!~t ~:ro-!~ 

Coor±nariC-.zl at>!lJ~1 
Dysuor-l<! 
G:"ilt.d ~·~D-:lI.1.:.hiOCi 
c.e1!.:u:gy 

G£.nHai-msor-tief'S an.d admiclstnuun !.i1~ (omtiti-Dm 
Pyre::ai'l 
C:r5i: 

:m:.t:tlY 

::=5 mo::Il:"!J:; ':.--5 m.wt.tll; <=-$~:. >:) mO!lt!.z. <=c· :n:on;.h., >6- n:on.th.; 
C-!'{=9;~ th"=13i) :.N=J.09} !:::-':-~77J {N=liJS) ~)-:I4-]) 

r.. ~'J.~) !l ('%) t. .f·~) r. C~~o) 2 ~":'C} n ~'~) 

I ( I) 

c
O 
I} 

(I 

I) 

(, 

J { 1) 
I} 

I) 

,( tj 
I) 

(I 

I) 

(I 

o 

(I 

(\ 

t 
l'~ -"-I) 

=0 

I (,I) 
e' 
rr 

I«ll 
1 -: <I) 
] «1) 
1«1) 
1 «I) 
D 

I ('..ll 

o 
1('1) 

: «:) 
:Cei) 
(I 

1«) 
I «[) 
G 
o 

,:.( c:.::) 
: ('.'.l} 
1 -;, ~:l) 
o 

(0 

o 

4 ( i) 
1( <) 
: (<;.:) 
1 «:) 

o 

I ( I) 

1 < I} 
1 ( I) 

" 6 
C 

1 -: 1) 

c· 
c 
~ 

o 
1 -: I) 

Best Available Copy 

14 

... ~} 

I) 

(I 

o 

T7( 19) 
33 ( E} 
30( 7) 
3( 1) 
5( I} 

10{ 2) 
o 

4 ( l) 
6( I} 
l{ <I) 
1«]) 
:;( <l,i 
3 ( t) 
l{c;l) 
(, 

1 «I) 
1 «.1; 

1«1) 
o 

65( Y; 
27 ( 4) 
~l ( 3) 

-; ( l) 

5 ( 1) 
~( I:; 
~ ( ]) 

2«) 
2«1) 
1 «,) 
2«) 
2 ~ <1) 
1(<1) 
1 ( .. ~[) 
1 (<:) 
J «:) 
1«1"1 
I «c) 
1 (--:::) 
li<i) 
1(,::.:1) 

,,( 1) 

2 (.; .. TI 
1«1) 
1«1) 

TO-ii~:l Pat Jc-:?J?dli 
~:=t :!l:.OD.ths >6 !tDmb 
(N=·U5) \,,=755) 

LJ (%-J nf;;~) 

o 
1 f. <t; 
l ( ~.l:~ 

6( [} 
1 «I; 
1«1) 
{) 

o 
I «I) 
1 (',1) 
1 ("I:: 
I «I) 
1 «I) 
I (I; 

2«1) 
o 
o 

1 <, J:: 
1«11 

1 ( <~:J 
1 «1) 
: «:. 
1 (<'.1) 
I (-en 
C . 

o 

"7 ( 1) 
2«:) 
.2 (.'-::j 
2«) 
1 «l) 
1 «1) 
o 
o 
o 
I} 

o 

o 
o 



Med binder - page 24 of 549
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"exacerbation of schizophrenia" and "psychotic disorder and suicidal ideation," 
respectively. 

Additional SAEs are described below. 

Reviewer Comment. 
No new clinically remarkable findings were revealed that change conclusions and 
recommendations that were previously described in the reviews of NDA 21999. The 
following are additional reviewer comments .. 

OL Safety Dataset (Studies -701, through -705). 
Results shown above are generally similar to results of the I20-Day SUR of NDA 21999 
that were previously shown in the review of NDA 21999. 

Newly reported SAEs (between November 1, 2005 in February 1, 2006), since the time of 
the four month safety update report were provided in the 21 O-Day safety update report of 
NDA 21999 (in the SCS section and line listing found in the appendix on page 1710 of 
this section) are identical to those provided in the SCS of the 
current submission is identical to the SCS of the 21 O-Day SUR submission under NDA 
21999, as specified on page 3 of the "Reviewer's Guidefor. : the line listing 
reviewed started on page 1710 of the 21 O-Day safety update report under NDA 21 -999). 

New SAEs reported before the most recent 4/1/06 cut-off date (3 subjects, as previously 
described) included 1 death that was also described in the review ofNDA 21999. 
Information found on the other 2 subjects fail to shed any clinically new and remarkable 
findings that differ from those previously described in the review ofNDA 21999. 

Most SAEs in the line-listing (starting on page 1710 of the 21 O-Day SUR under NDA 
21999) of newly reported SAEs were due to psychosis related SAEs and afew due to 
suicidal related SAEs. Few of these subjects had SAE and/or ADO Preferred or 
verbatim terms that included non-psychiatric related terms that might be considered 
unrelated to the psychiatric related event (e.g. none of these subjects had a 
cardiovascular related event reported as an ADO or SAE in addition to the psychiatric 
related SAE). 

Psychiatric-related symptoms reported as SAE's and/or ADOs are expectedfor this 
patient population. However, it is theoretically possible to have exacerbation of 
symptoms secondary to underlying drug-related adverse effects (that could theoretically 
include non-psychiatric related adverse effects that may not be clearly expressed by an 
acutely psychotic or agitated patient). A description of such patients (i~e. patients of 
SAE's that could be reflecting a drug-related adverse effect) could not be found in in-text 
sections of the SCS section of this submission. The line listing that was found in the 210-
Day safety update report under NDA 21999 (starting on page 1710) specified preferred 
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and verbatim terms for each ADO and SAE in a given subject. This line listing was 
. reviewed. Subjects were found in this line listing that had a psychiatric-related SAE or 

ADO that had non-psych iatric-related verbatim terms reported either as an ADO or SAE 
term. The following subjects are noted: 

• Subject 100312 in Study -701 had SAE's offracture of the left tibia (reported on 
Day 140 of the open-label extension phase, leading hospitalization) and 
"aggressive behavior" (reported during placebo double-blind treatment, with 
exacerbation of schizophrenia also reported SAE). "No information was 
available regarding the cause of the injwy." However, given the events 
occurring during placebo treatment, it appears that this subject exhibits 
aggressive behaviors during an acute psychotic state which can increase the 
risk for injury. These events are not an uncommon event in this patient 
population. Exacerbation of schizophrenia was reported again as an SAE and 
was the event that led to an ADO in the subject. 

• Subject 201432 had "exacerbation of schizophrenia" reported as an SAE who 
also had high fasting insulin levels, gastritis, candidiasis and high fasting c
peptide reported. These events were listed as SAEs in line listing but were 
indicated in a footnote as not being reported as serious but were instead 
"referenced to the clinical safety form." Several of these adverse events could 
be drug-related (e.g. diabetic mellitus-like adverse events are known to be 
associated with this drug-class) that may have contributed to worsening of 
schizophrenia. 

• Subject 500772 with SAE's of akathis ia, anxiety and irritability. Akathisia is 
known to occur with drugs in this drug-class and could lead to anxiety and 
irritability. 

• Subject 501413 had confusion reported as an SAE (which could reflect a 
non psychiatric adverse effect). Agitation and acute psychotic episode were also 
reported as verbatim terms. Patients often appear to be confused while acutely 
psychotic and/or agitated. Information is limited in the narrative (e.g. does not 
mention results of a any possible neurological examination that might have been 
conducted while the patient was hospitalized, results of clinical parameters or 
diagnostic tests, and other relevant information such as orientation to person, 
time and place). These SAEs resolved as the patient continued OL treatment. 
However another psychotic episode was reported as an SAE (but confusion was 
not mentionedas an AE or SAE). This event lead to hospitalization which 
occurred over 200 days after the episode of confusion. 

The following non-psychiatric related SAEs are notable since a convincing or clear non
drug-related etiology could not be found and the events may reflect a new and 
remarkable drug-related effect on safety: 

• Subject 500501 had SAEs related to elevated LFTs (transaminases and GGT), 
as well as markedly elevated CPK (for unclear reasons). The subject was 
generally·healthy (no non-drug-related etiology or riskfactors were found in 
the narrative). These events were first noted on Day 160 of OL Pal (9 mg/day). 
LFTs remained elevated after 1 week of treatment cessation that may suggest a 
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non-drug-related event, but levels were only providedfor this one I -week post 
treatment cessation time-point and LFT changes can sometimes lag behind 
changes in treatment. Elevations in LFT and CPK were previously described 
in this subject (refer to the original clinical review ofNDA 21999 for details). 

Thefollowing are additional comments regarding SAEs of Study -702 since this was the 
OL extension trial of elderly patients with schizophrenia (the study followed the elderly 
Phase III 6-week efficacy DB, placebo controlled trial, Study -302). Efficacy and safety 
results of Study -302 were previously described in the review of NDA 21999. However, 
Study -702 was ongoing at that time provides the CSRfor 
this OL elderly trial. A key difference on methodology of Study -702 (asidefrom the 
elderly age-group selectedfor the study) in contrast to the other OL extension trials (-
703, -704, and -705) is that Study -702 involved 6 months ofOL Pal treatment rather 
than a 12 month treatment phase. 

Reviewer Comment and Results ora Completed Elderly OL Extension Trial 
The previously shown table of SAEs for this elderly 6-month OL trialfailed to show any 
remarkably new SAEs that were not previously observed or described in clinical reviews 
ofNDA 21999 submission (and amendment submissions submitted prior to the PDUFA 
deadline for the first review cycle). A review of narratives also revealed that no new and 
clinically remarkable findings could be found that were not previously described in 
reviews ofNDA 21999. Thefollowing are some additional comments on afew subjects. 

The one subject 200326 who had multiple medical conditions and developed SAEs of 
anemia, pyrexia, nasopharyngitis leading to hospitalization had already completed the 6- . 
week DB treatment phase and 20 days of OL Pal. This subject continued OL Pal during 
treatment of these SAEs. The SAEs resolved and completed OL Pal treatment in the 
study, such that a role of Pal is unlikely). 

The subject that died 2002 I 4 was previously described under NDA 21999. This subject 
had a history of QT prolongation. The SAE and ADO of QTc prolongation was reported 
during OL treatment. The subject developed cough diagnosed as bronchopneumonia 2 
days after the last dose and then died 4 days after the last dose. The "cause of death was 
reported as bronchopnuemia" and an autopsy was not performed. Other SAEs did not 
shed any new clinically remarkable findings that differ from those described in previous 
reviews ofNDA 21999. 

Dropouts and Other Significant Adverse Events 

The following summary tables of OL trials provide updated information since the 120-
Day SUR NDA 21999 submission since they include ongoing trials (tables were provided 
by the sponsor). 
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The following table is of the elderly OL extension trial (-702), as provided by the 
sponsor. 
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Updated results fail reveal any new clinically remarkable findings that differ from results 
described in reviews ofNDA 21999 (the review of the original NDA submission and the 
addendum review). 

The following subjects are noted and were not previously noted in the review of the 
original NDA 21999 submission: 

• Subject 100756: this 44-year-old female was an ADO due to QTc prolongation 
(severe) of up to 462 and 460 milliseconds for QTc F and QTc LD, respeCtively. 
QTc prolongation for QTc F was first noted during the run-in phase, apparently. 
on Day 57 while receiving 15 mg of paliperidone (QTc B was noted sooner 
during Pal treatment, but is not considered ari accurate calculation methodfor 
QT since a heart rate was not described as being abnormally low). Pal 
treatment was terminated due to QT prolongation. QTcLD normalized while 
QTcF decreased to 451 milliseconds on Day 7 after cessation of Pal. 

QT prolongation this subject is likely to be drug-related due to the 
following reasons. A non-drug-related etiology was not identified. Also the 
timing of this event that resolved after treatment cessation, as well as QT 
prolongation effects observed with Pal (as revealed in Phase three trials and in 
an EKG study which is described in the review of the original NDA 21999), 
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Pooled OL Trials (-702,-703,-704,-705) 
No new clinically remarkable jindings were revealed that differfrom results previously 
described in the review and addendum review ofNDA 21999. 

Newly reported ADOs since the time of the four month safety update report were 
provided in the 21 O-Day safety update report of NDA 21999 (in the SCS section and line 
listingfound in the appendix of this section, starting on page 1710). C. ., 
See previous comments on psychiatric related SAEs that also apply to psychiatric related 
AEs leading to ADOs. 

The following non-psychiatric related ADOs are described, since a clear non-drug
related etiology could not be found and the event(s) may reflect a new, potentially 
remarkable drug-related effect on safety: 

• Subject 501535 had increased hepatic enzymes reported as an AE leading to an 
ADO who had abnormal values at baseline. However, the subject showed more 
marked elevations in GGT during DB olanzapine and OL pal treatment and had 
treatment discontinued on Day 5 ofOL Pal (9 mg/day). Levels remained 
elevated on Day 6. No other information could be found in the narrative 
regarding any subsequent levels, non-drug-related etiologies or risk factors. 
Additional cases of subjects with elevated LFTs and ADOs due to elevated LFTs 
were previously described in the previous clinical reviews of NDA 21999. 

• Subject 100921 (previously received placebo in the lead-in study) had QTc 
prolongation leading to an ADO, that did not appear to be drug-related since 
similar QTc values were observed during placebo treatment in the lead-in study. 

• Subject 100943 hadjunction nodal rhythm that lead to an ADO that wasjirst 
noted on Day 42 of9 mg Pal daily (during the run-in phase) that was not 
reported at baseline or upon treatment cessation ("resolved" post-treatment
cessation). A cardiologist in the central laboratory read the same ECG and 
reported it as normal. Paliperidone treatment was discontinued after two days 
of I 2 mg of daily paliperidone during the open-label these study-701 due to 
"nodal rhythm" that was reported "as persisting. " Incomplete right bundle 
branch block was reported at baseline and at post treatment cessation. 
Ranitidine was given on Day 42for dyspepsia. This subject was a 30 year old 
healthy female with a past medical history of anemia and respiratory infection. 

The role of Pal is considered probable in the absence of more information. Despite 
a normal reading by the cardiologist on Day 42, the event was considered persisting 
several days later, in which EKG results that lead to this conclusion could not be 
found in the narrative description. The description of a cardiology work-up of the 
patient during or following the study or any mention ofholter monitoring (which 
would have been helpful at least following treatment cessation) could not be found in 
the narrative description of this subject. 
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A higher incidence of first degree A V block compared to placebo was previous 
observed in the 15 mg Pal treated subjects in the integrated 6-week Phase III trial 
safety dataset and in elderly Pal treated subjects in the 6-week Phase 111 Study -302. 

• Subject 500501 had SAE's involving elevated liver function tests and elevated 
CPK that lead to an ADO of this subject. This subject was previously described 
under the above section on SAE's and was also previously described in past 
clinical reviews of NDA 21999. 

• Subject 500507 had elevations in liver function tests, but these elevations are 
also observed at baseline with no further increase observed during olanzapine 
and paliperidone treatment (this subject received double-blind olanzapine 
during Study-305 followed by open label paliperidone during Study-705). Since 
the LFT elevations persisted, the subject was withdrawn prematurely due to AEs 
of elevated LFTs (an ADO). His LFTs declined upon dechallenge. This subject 
was not previously described in the original clinical review of NDA 21999. 
However, similar cases were previously described. 

• Subject 501535 had hepatic enzymes increased (ALT, AST, and GGT) reported 
as an ADO who had abnormal levels at baseline but had markedly greater 
elevations in gamma-glutamyltransferase levels during double-blind olanzapine 
treatment (on Day 21 of the double-blind lead-in Study-305). The subject 
continued to show elevations after five days of open label treatment with 9 mg, 
daily of paliperidone in Study-705 and was therefore discontinued from the 
study on Day 6. 

This subject had an unremarkable past medical history, did not receive 
concomitant medications and an etiology for these events, or a potential etiology 
and other relevant information (e.g. mention or results of a diagnostic work-up) 
could not be found in the narrative description. This subject was not previously 
described in the original clinical review ofNDA 21999. However, other s.ubjects 
with elevated LFTs and ADOs due to hepatic-related AEs were previously 
described in past clinical reviews ofNDA21999. 

Psychiatric-related ADOs that were also associated with non-psychiatric related SAE's 
or ADOs are previously discussed in the section on SAEs above. 

Results and Reviewer Comments of Elderly OL Trial -702 
The summary table o.f ADOs, as previously shown, includes isolated ADOs of anorexia 
andjoint stiffness but these isolated cases do not change overall conclusions on safety or 
on the overall safety profile of Paliperidone in this population, as previously discussed in 
the review ofNDA 21999. Additional ADOs are described below, that do not change the 
overall safety profile as previously described in clinical reviews of NDA 21999. 

Due to the unexpected ADOs of confusion in 2 subjects (200321 and 200719), a review of 
the narratives of these subjects was conducted. It appears these subjects had a pre
existing condition that was likely to at least playa role in the development of confusion. 
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However, a clear diagnosis of dementia (e.g. with supporting diagnostic testing) could 
not be found in the narratives. These subjects are described in more detail later. One 
consideration is a possible role of Pal exacerbating underlying dementia-like conditions 
in these elderly subjects. Pal is not indicatedfor dementia and the sponsor is only 
seeking a schizophrenia indication. Furthermore, proposed labeling includes a drug 
class section on risk of mortality with patients with dementia. 

A review of the narrative of an atypical ADO of joint stiffness (subject 200412) was also 
conducted. This event occurred in a women receiving thyroid replacement hormone for 
hypothyroidism. She developed tremor in the same arm where she developed stiffness (in 
the elbow). Consequently a role of Pal is likely since tremor is an expected 
extrapyramidal side effect that in turn was likely to contribute to the joint stiffness. A 
role of the patient's age, along with thyroid disease may also have contributed to this AE. 

The sponsor's in-text description of the ADO due to anorexia (subject 200309 asfound in 
the CSR) did not describe any other abnormalities in this subject other than anorexia and 
weight loss. This subject was not reported to have any pre-existing condition. Although 
acute psychosis, as well as the patient's age could be factors involved with this AE, a role 
of Pal is suggested since a non-drug-related etiology cannot be clearly identified. 

The sponsor provided in-text descriptions of selected subjects in the CSR of -702. These 
descriptions are summarized below. Some of these subjects were previously noted 
above. 

DB-Placebo/OL-Pal Treated Subjects with ADOs in Study -702. 
These subjects previously received DB Placebo in the 6-week Phase III lead-in study to 
the OL Pal Extension Study -702: 

• Subject 200214: with the SAE ofQTc prolongation. This subject was 
previously described in this review as a subject who died with cause of death, 
reported as bronchopneumonia. 

• Subject 200412: a 71-year old female who had a medical history of 
hypothyroidism being treated with levothyroxine sodium and had joint stiffness 
and tremor on OL Pal treatment Day 15 leading to an ADO on Day 21. 
Comments on this subject were previously provided. 

• Subject 200713: a 66-year old male with pneumonia leading to an ADO on Day 
31 ofOL al had a history of pulmonary tuberculosis, pneumonia (twice) and 
chronic bronchitis. 

DB-PaI/OL-Pal Treated Subjects with ADOs in Study -702 
These subjects previously received DB Pal in the 6-week Phase III lead-in study to the 
OL Pal Extension StudY -702": 
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• Subject 200309,had ADOs of anorexia and decreased weight (from 41 kg prior 
to treatment to 41 kg on Day 73 of OL treatment when Pal was stopped). This 
subject was previously noted. 

• Subject 200321: a 74-year old female with a history "noted dementia-like 
symptoms, but no formal diagnosis" and was receiving 4 mg BID of 
galantamine for "dementia-like symptoms," and dihydroergotamine (2 mg/day) 
for mild hypotension. The dose of during the OL phase due to "moderate 
hypotension." During OL treatment events of confusion, fatigue, insomnia and 
hypotension (this resolved with an increase in dihydroergotamine to 2.5 mg bid). 
Confusion and fatigue worsened and the confusion lead to the ADO. This 
subject was previously noted. 

• Subject 200719 a 65-year old female who had a history of "cerebrosc1erosis." 
She had an AE of insomnia that persisted and later developed confusion which 
worsened such that Pal treatment was stopped. The subject was previously 
noted. 

Appears This Way 
On Original 
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E. Post Approval (Postmarketing) Clinical Commitments 
We note that in the one study that included a 3 mg dose of paliperidone ER, that 
dose was shown to be effective. Thus, you have not fully evaluated the lower end of 
the dose response curve. Therefore, you should conduct a study to better explore 
for a minimal effective dose in phase IV. 

The sponsor agrees to this commitment as follows (as copied from their response 
submission): 
J&JPRD agrees to perform a study to better assess the lmver end ofthe dose 
response curve and can perform an efficacy study of 1.5 lllg 
paliperidone ER tablets in subjects 'with schizophrenia as a Phase 4 
commitment. The Spoll'>or proposes to submit a protocol for such a study to 
the Agency for revie,v within 3 mont!u; after approval. ,\Ve estimate a study 
report could be submitted by December 2010. 

Reviewer Comments. The sponsor has adequately responded to this item in the 
Approvable letter on Phase IV commitment. Once the sponsor submits a protocol the 
Division can provide feedback on the study design, as deemed appropriate. 

F.Labeling 
Please submit revised draft labeling for the drug. The labeling should be 
identical in content to the enclosed labeling (text for the package insert). 

If additional information relating to the safety or effectiveness of this drug becomes 
available, revision of the labeling may be required. 

Sponsor's Response and Reviewer Comments 
The purpose of this labeling review is to address the sponsor's proposed changes in 
clinical sections of labeling that differ from labeling provided in the Approvable Action 
Letter. Therefore this review does not repeat past issues and recommendations that were 
previously raised in past clinical reviews under NDA 21999 (the original and addendum 
reviews). The draft-annot-Iabeling-text.pdffile in the current submission was used to 
review clinical sections of labeling changes proposed by the sponsor as specified in this 
pdf file (the sponsor used track changes to denote changes'made from the version 
provided in the Approvable letter). 

Proposed modifications of clinical labeling sections are generally presented in this review 
in the order in which they appear in the sponsor's proposed labeling, unless there are 
related sections that appear elsewhere in labeling on a given topic or issue being 
discussed in this review. 

Other labeling changes that are proposed by the sponsor are under review by other 
disciplines (these reviews are pending at the time of this writing). 
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G. Conclusions and Additional Recommendations 
Safety results described in this review failed to reveal any safety-related observations that 
would change conclusions and recommendations in the original review ofNDA 21999. 

The sponsor has also adequately responded to the Clinical items in the Approvable 
Action letter but has made revisions in labeling that differ from labeling in the 
Approvable Letter. See specific labeling recommendations in the Labeling section of this 
review. 

In addition to labeling recommendations, the following are additional recommendations. 

Word-for-Word Comparisons between Labeling Versions are Recommended 
In addition to labeling issues raised in this review, it is also recommended that word-for
word comparisons be conducted between the sponsor's proposed labeling and the 
Approvable Action letter version oflabeling. The "draft-annot-Iabeling-text.pdf' file 
was used for purposes of this review. If differences are found in any of the above word
to-word comparisons then it is recommended that the sponsor be notified ofthese 
differences and inquired about them. In the opinion of the undersigned reviewer, a 
convincing rationale would need to be provided for any differences that are found unless 
they are minor editorial differences that do not impact on the content ofthe information 
and would not be expected to alter the interpretation of the information being conveyed 
from a clinical perspective. 

It is also recommended that word-to-word comparisons of drug class labeling sections 
under Warnings and Precautions of the sponsor's proposed labeling be made with 
corresponding sections of approved drugs (e.g. Risperdol®). Ifdifferences are found 
then it is recommended that labeling be revised to match standard language for the drug 
class, unless the sponsor provides a convincing rationale for changing drug class labeling 
language. 

Karen Brugge, M.D. 
Medical Reviewer, 
FDA CDER ODE 1 DPP HFD 130 

cc: IND; HFD 130/N KhinlK BruggelK KiedrowlT LaughrenlM MathislF FanhuilP 
YanglB RosloffIR Baweja/R Kavanagh/T Oliver/C TelelE Chalecka-Franaszek 
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Karen Brugge 
11/20/2006 11:20:25 AM 
MEDICAL OFFICER 

Mitchell Mathis 
11/21/2006 06:26:57 PM 
MEDICAL OFFICER 
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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: September 22,2006 

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

SUBJECT: Recommendation for approvable action for paliperidone ER tablets for 
schizophrenia (short-term efficacy only) 

TO: File NDA 21-999 
[Note: This overview should be filed with the 11-30-05 original submission of 
this NDA.] 

1.0 BACKGROUND 

Paliperidone ER is an extended release formulation of paliperidone, an atypical antipsychotic 
(5HT2 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. This NDA seeks a claim for theshoit~tirm treatment of 
schizophrenia, in a dose range of3 to 12 mg/day. 

Paliperidone ER was developed under IND 65,850. We held a number of meetings with the 
sponsor of this IND during the development of paliperidone ER, and had planned on taking it to 

, the PDAC. However, as we neared the end of the review cycle, we decided that there were no 
critical review issues that needed input from the PDAC. 

2.0 CHEMISTRY 

I am not aware of any CMC issues at this point that would preclude an approvable action for this 
NDA. 

3.0 PHARMACOLOGY 

I am not aware of any pharmacology/toxicology issues at this point that would preclude an 
approvable action for this NDA. We are relying on the carcinogenicity data for the parent drug, 
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risperidone, because of adequate exposure to paliperidone and its metabolites in those studies. 
There was a question about possibly different human metabolites seen with paliperidone 
administration compared to what is seen with risperidone administration, however, to my 
knowledge, this concern has been addressed and we do not believe there are any new metabolites 
with paliperidone administration. 

4.0 BIOPHARMACEUTICS 

Paliperidone ER is an OROS formulation of paliperidone that reaches Cmax in about 24 hours 
and has an average elimination half-life of approximately 23 hours. Thus, steady state is reached 
in about 4-5 days. There is a substantial food effect, with Cmax and AUC values increased by 
roughly 50% in the fed state. However, the clinical trials with paliperidone ER were carried out 
without regard to food intake. Paliperidone ER has minimal peak-trough fluctuations compared 
to immediate release risperidone. Although both 2D6 and 3A4 appear to have some role in 
metabolizing paliperidone ER, it is not extenisively metabolized in the liver. Rather, it is 
substantially cleared unchanged in the urine. 

I am not aware of any biopharmaceutics issues at this point that would preclude an approvable 
action for this NDA. 

5,0 CLINICAL DATA 

5.1 Efficacy Data 

5.1.1 Overview of Studies Pertinent to Efficacy 

Our review of this application focused on 4 short-term (6-week), double-blind, randomized, 
parallel group, placebo-controlled trials in patients with acutely exacerbated schizophrenia~ The 
primary endpoint was change from baseline on the PANSS total score. Treatment group sizes in 
the adult studies ranged from 105 to 128 patients per group. Three studies were fixed-dose, 
active controlled (olanzapine 10 mg) studies in adults (303, 304, and 305) and the fourth was a 
flexible-dose study (3-12 mg/day) in elderly schizophrenic patients (302). Study 304 was 
conducted entirely in the US. Dosing was always AM, without regard to meals. 

The fixed paliperidone ER doses in the adult studies were as follows: 

Study # 
303 
304 
305 3 mg 

Dose Groups 
6 mg 9 mg 12 mg 
6 mg 12 mg 

9 mg 15 mg 

2 
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In summary, for the adult studies, all doses studied were statistically significantly superior to 
placebo, and the effect sizes were typical of those seen with effective antipsychotic drugs. There 
was a slight numerical advantage to the higher doses compared to the lower doses, and in some 
but not all comparisons, these differences were statistically significant. Thus, unlike the data for 
risperidone, there may be some advantage to higher doses compared to lower doses. As can be 
seen, there are data from only 1 trial supporting the 3 mg/day dose. 

The elderly flexible-dose study showed a trend for drug superiority, but was likely 
underpowered. 

5.1.3 Comment on Other Important Clinical Issues Regarding the Paliperidone ER 
Efficacy Data 

Evidence Bearing on the Question of Dose /Response for Efficacy 

As noted, there was a numerical trend for dose response, and some statistical evidence to support 
dose response as well. The sponsor has proposed 6 mg/day as the target dose, with the 
possibility of titration within a range of 3-12 mg/day, at the judgment of the clinician. Dr. 
Brugge has agreed with this proposal, while Dr. Khin has suggested targeting 3 mg/day. Given 
the fact that there is some support for dose response, and more data for doses in the 6-12 mg/day 
range than the 3 mg/day dose, I am inclined to accept 6 mg/day as the target dose for now. 
However, I agree with Dr. Khin that the sponsor should be asked to commit to a fixed dose study 
at the lower end of the dose response curve to better establish efficacy at the lower end. 

Secondary Efficacy Variables 

In their proposed labeling, the sponsor has added results from the PANSS factors as well as from 
the PSP (Personal and Social Performance) scale. Even if declared in the protocol as key 
secondaries, we would not have accepted the PANSS factors because they are redundant with the 
total score. However, we did in fact communicate to the sponsor in an earlier meeting that the 
PSP would be acceptable as a key secondary, since we consider it a reasonable measure of 
functional improvement. Oddly, however, the sponsor did not clearly specify the PSP as a key 
secondary, nor provide a clearly defined analysis plan for addressing the PSP and mUltiple doses. 
Thus, they will not be permitted to include the results from either secondary outcome in their 
labeling. 

Clinical Predictors of Response 

Exploratory analyses were done to detect subgroup interactions on the basis primarily of gender, 
because there were not sufficient data to explore differences based on age or race. There was no 
indication of any difference in effectiveness based on gender. 

3 
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Size of Treatment Effect 

The effect sizes observed in these trials were similar to those seen in other positive schizophrenia 
trials. 

Duration of Treatment 

The sponsor presented no data pertinent to longer-term efficacy In this NDA, _ 

-
5.1.4 Conclusions Regarding Efficacy Data 

The sponsor has, in my view, provided sufficient evidence to support the claim of short-term 
efficacy of paliperidone ER in the treatment of schizophrenia. 

5.2 Safety Data 

5.2.1 Clinical Data Sources for Safety Review 

The safety data for this NDA were derived from a total of n=2115 subjects/patients exposed to 
paliperidone ER across 37 clinical trials comprising the total paliperidone ER program. The 
patient breakdown included n=592 paliperidone ER-exposed subjects/patients in 27 phase 112 
trials, and n=1523 paliperidone ER-exposed patients in 10 phase 3 trials. This represents about 
508 patient-years of exposure. They easily satisfied ICH criteria for long-term exposure. 

5.2.2 Common Adverse Event Profile for Paliperidone ER in Schizophrenia 

The profile of common and drug-related adverse events included: tachycardia; akathisia; EPS; 
dystonia; hypertonia; orthostatic hypotension; and hypersalivation. Thus, paliperidone ER has 
an adverse event profile quite similar to that seen f{)r risperidone, as would be expected. 

5.2.3 Adverse Events of Particular Interest 

5.2.3.1 Orthostatic Hypotension and Syncope 

Paliperidone ER has alpha-adrenergic blocking activity, thus, it is no surprise that there is drug
related and dose-related orthostatic hypotension seen with this drug, as is the case with 
risperidone. However, the effect is modest. As an adverse event, orthostatic hypotension was 
seen in 2% of drug-treated patients in the pool of adult phase J trials compared to 1 % of placebo 
(higher at the higher doses, e.g., 4% at 12 mg). As a measured orthostatic change, it was 
observed in 7% of drug-treated vs 4% of placebo-treated patients. Syncope was also a drug
related event (0.8% in drug vs 0.3% in placebo). The sponsor has proposed a Precautions 

4 
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statement similar to the statement in risperidone labeling to address this concern, and I think this 
is adequate. 

5.2.3.2 Tachycardia 

It is also no surprise that there is drug-related and dose-related tachycardia seen with this drug, 
as is the case with risperidone. As an adverse event, tachycardia was dose-related, with rates of 
about 7% at the higher doses in the pool of adult phase 3 trials compared to 3% of placebo 
patients. There was also a dose-related mean increase in heart rate, i.e., about 7 bpm at the 
higher doses vs about 2 bpm in placebo-treated patients. Tachycardia is clearly noted in labeling 
as a drug-related effect. 

5.2.3.3 QTc Increases 

Although there is not a QTc signal emerging from the phase 3 trials with paliperidone ER, which 
included extensive ECG monitoring, there is a modest signal emerging from the sponsor's 
thorough QT study (SCH-I 009) involving an immediate release formulation of paliperidone (on 
the order of a 10 msec increase from baseline at exposures that are likely to be seen at the higher 
recommended doses of paliperidone ER). Given the roughly 50% increase in paliperidone 
exposures when the ER formulation is given with a high fat meal, the Division of Cardiorenal 
Products (DCRP) has recommended that paliperidone ER not be given with food. However,'the 
data from study SCH-I009 seem to suggest a plateau of the exposure response curve for QTc 
effect: 

Paliperidone IR Dose 
4mg 
8mg 

Exposure 
35 ng/ml 

113 ng/ml 

OTc Increase from Baseline 
9.3 msec 

10.9 msec 

Given that the expected Cmax ss for the 12 mg paliperidone ER dose (the maximum 
recommended dose) is only 45 ng/ml, a 50% increase with a high fat meal would yield an 
exposure well below the exposure seen with 8 mg IR. Thus, I am not inclined to recommend 
dosing only in the fasted state. Furthermore, this advice would be virtually impossible to 
implement with this population. The currently proposed Dosage and Administration section 
alerts prescribers to the increased exposure occurring with a high fat meal, and I think this is 
sufficient. 

I do agree with DCRP's recommendation that the language in labeling regarding QTc 
prolongation be revised and relocated to Warnings. The sponsor relied on a day-averaged value 
for QTc increase, which underestimates the effect at peak concentration, a more appropriate 
measure. Our proposed language for this statement will alert prescriber's 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. 

5 
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One puzzling fact is that we have not seen a signal fCJr a similar degree of QTc prolongation with 
the parent drug, risperidone, even in a similarly thorough QT study (study 54 conducted by 
Pfizer), even though the expected levels of paiiperidone would be similar to those observed in 
study SCH -I 009. 

5.2.3.4 Hyperprolactinemia 

As expected, paliperidone ER elevates prolactin, and in fact, the extent of elevation seen with 
this drug is very similar to that seen with risperidone. Given that risperidone is an outlier among 
atypical antipsychotics in terms of its potential for elevating prolactin, and we have recently 
asked the sponsor to strengthen the labeling for risperidone regarding this effect. I agree with 
Dr. Khin that we need to ask the sponsor to adopt similar language for paliperidone ER. 

5.2.4 Other Concerns of Dr. Brugge 

5.2.4.1 CPK Elevations 

Dr. Brugge seems concerned about some paliperidone-treated patients with CPK increases. 
However, the placebo-controlled trial data reveal no signal for drug-related CPK increases, and I 
do not agree that the sponsor needs to do more to evaluate this concern. 

5.2.4.2 Suicidality 

Dr. Brugge argues that more should be done to evaluate suicidality with paliperidone ER, 
however, her concern is not supported by the available data. In the pool of placebo-controlled 
phase 3 trials, the risk of suicidality using an approach that seems quite reasonable to me is about 
I % for both drug and placebo. Thus, I agree with Dr. Khin that the sponsor's proposal to 
include the standard suicidality language for antipsychotic drugs is reasonable. 

5.2.4.3 Food Effect 

Dr. Brugge also argues that more needs to be done to evaluate the impact of a food effect, 
however, I don't agree. I think the food effect (approximately 50% increase in Cmax and AUC 
in the fed state) has been well-characterized and also adequately studied, in the sense that drug 
was given without regard to food intake in the clinical program. Thus, the adverse event profile 
observed reflects the conditions of use, and that profile has been well-characterized in labeling, 
in my view. 

5.2.4.4 "Hemodynamic Effects" 

Dr. Brugge repeatedly raises concerns about "hemodynamic" effects of paliperidone, however, it 
isn't clear what she means by this, beyond the quite predictable hypotensive effects, the 
tachycardia, and the demonstrated modest QTc effect. She recommends a number of phase 4 
commitments to address these concerns, including drug interaction studies with other drugs that 
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prolong the QTc, tread mill tests, tilt table tests, chronic open label challenge studies with higher 
than recommended doses of paliperidone, among others. I don't see any merit in any of these 
studies, and I will not be making such recommendations. I feel that the observed effects of 
paliperidone on blood pressure, heart rate, and the QTc can be adequately characterized in 
labeling. 

5.2.3.5 Gastrointestinal Problems Related to OROS Capsule 

Dr. Brugge has noted a very small but clinically meaningless reduction in hemoglobin with 
paliperidone ER as possible evidence for a signal of risk due to need to clear the capsule shell 
through the gastrointestinal tract. She also notes 2 cases of possible interest regarding this 
concern, one a ruptured duodenum and the other a 01 bleed. She wants to extensively describe 
these cases under the standard precautionary language in labeling regarding this risk, but I 
disagree. The OROS formulation is well-known and has been available for years, and these 
minimal risks are well-known and well-characterized by the sponsor's proposed language. 

5.2.3.6 Transaminase Elevations 

There was no signal for mean increase in transaminase levels for the placebo-controlled trials 
with paliperidone. There were several outliers (2:: 3XULN) in the controlled trials and in open 
label extensions, several of which were discontinued due to these increases. In her proposed 
labeling comments, Dr. Brugge notes a case of both transaminase increase and bilirubin increase, 
but says nothing about the case in her review. We further explored this case (CRF ID:501245) 
and discovered that the patient also had alkaline phosphatase elevation and was diagnosed as 
"cholilithiasis." 

Based on these findings, Dr. Brugge has recommended routine monitoring for LFTs, i.e., q 2 
weeks for the first month, then monthly, etc. I don't think there is a reasonable basis for 
requesting such monitoring and I won't make this recommendation. 

5.2.3.7 Seizures 

Dr. Brugge wants to modify the sponsor's proposed labeling language for seizures. They had 
pooled data from the 4 placebo-controlled 6-week studies, which yield similar risks of seizure in 
drug and placebo patients. She wants to focus only on the 3 adult studies, which eliminates the 
placebo patient. She also wants to add mention of a seizure that occurred in a long-term open 
extension. I have no objection to the sponsor's approach or their proposed language. The one 
seizure occurring in an entirely different setting is not relevant to this language. 

5.2.3.8 Use in Elderly Patients 

Dr. Brugge wants the labeling modified regarding dosing in the elderly out of concern that renal 
function may be compromised and there may be other vulnerabilities in elderly patients. 
Although the data accumulated in elderly patients in the development program has generally not 

7 



Med binder - page 50 of 549

; 

revealed any difference in pharmacokinetics of paliperidone in elderly patients with relatively 
normal renal function, nor has it revealed any consistent difference in the adverse event profile, I 
generally agree that caution is needed in elderly patients. Thus, I have recommended 3 mg/day 
as the starting dose in elderly patients. Otherwise, I think the sponsor's proposed Geriatric Use 
section adequately reflects the data accumulated. 

5.2.3.9 Risk:Benefit vs Risperidone 

Dr. Brugge argues that the sponsor needs to make a case that the risk:benefit ratio for 
paliperidone must be superior to that for risperidone in order to justify approval of paliperidone. 
There is, of course, no such provision in the law or regulations, and I disagree with this 
requirement. 

5.2.5 Conclusions Regarding Safety of Paliperidone ER in the Treatment of 
Schizophrenia 

I agree with Dr. Khin that the adverse event profile for paliperidone ER is quite similar to that 
seen for risperidone, and can be adequately characterized in labeling. The one finding of some 
concern is the modest increase in QTc, and I agree with the Division of Cardiorenal Products 
that these findings should be noted in Warnings. 

5.3 Clinical Sections of Labeling 

We have made a number of modifications to the sponsor's proposed labeling, and have asked the 
sponsor to make a number of changes, and in some cases, provide new information. 

6.0 WORLD LITERATURE 

The sponsor provided a warrant that they reviewed the literature and found no relevant papers 
that would adversely affect conclusions about the safety of paliperidone ER in the treatment of 
schizophrenia. 

7.0 FOREIGN REGULATORY ACTIONS 

To my knowledge, paliperidone ER is not approved anywhere at this time for the treatment of 
schizophren ia. 

8.0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC) 
MEETING 

As noted, we decided not to take this application to the PDAC. 

8 
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9.0 DSI INSPECTIONS 

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

10.0 LABELING AND APPROVABLE LETTER 

10.1 Labeling 

We have included an extensively modified version oflabeling with the approvable letter. 

10.2 Foreign Labeling 

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

10.3 Approvable Letter 

The approvabIeletter includes our proposed labeling and requests for phase 4 commitments. 

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 treatment of schizophrenia. However, before we can take an 
approval action, the sponsor needs to respond to various requests we have made and we need to 
reach agreement on labeling. Thus, I recommend that we issue the attached approvable letter 
along with our proposal for labeling, in anticipation of final approval. 

cc: 
Orig NDA 21-999 
ODE-IIRTemple 
HFD-I30 
HFD-130/TLaughrenlMMathislNKhinIKBruggelKKiedrow/SHardeman 
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This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

/s/ 

Thomas Laughren 
9/22/2006 08:32:03 AM 
MEDICAL OFFICER 
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NDA 

Interdisciplinary Review Team for QT Studies 
Response to a Request for Consultation: NDA Review 

# 21,999 (NOOO) 
Brand Name 
Generic Name 
Sponsor 
Indication 
Dosage Form 
Therapeutic Dose 

Paliperidone 
Johnson & Johnson 
Treatment of schizophrenia 
Oral (capsules) 
3-12 mg once daily 
Chronic Duration of Therapeutic Use 

Review Classification 
Date Consult Received 
Date Consult Due 
Clinical Division 
PDUFADate 

1.0 RECOMMENDATIONS 

Standard NDA Review 
August 8, 2006 
September 1, 2006 
Division of Psychiatry Products 
September 30, 2006 

2.0 ANSWERS TO REVIEW TEAM QUESTIONS. 
2: 1 Is Study SCH-1009 an adequate basis for estimating the QT effects of 

paliperidone? 
2.1.1 Response: Yes. Study SCH -1009 is" an adequate basis for 

estimating the QT effects of paliperidone. 
2.2 Are the QT data from study SCH-1009, alo~g with the QT findings from 

the phase 3 clinical studies with paliperidone, a sufficient basis for 
concluding that paliperidone ER, at the doses r-ecommended, is 
adequately safe? 

2.2.1 Response: The QT data are consistent with a QT signal for 
paliperidone. While the sponsor has claimed that the peak plasma 
concentrations at steady-state with 8 mg IR paliperidone (mean 
113 ng/ml) were more than twice as high as that achieved by the 
highest dose ofER OROS paliperidone (12 mg: mean 4"5 ng/ml), 
the clinical pharmacology reviewer has found that concentrations 
achieved in the QT study (given the variability) appear to overlap 
with clinical doses. The extent of the signal in the QT study 
suggests that a low QT risk is present. 

2.3 Is there any need for additional QT data before reaching a conclusion 
about the cardiovascular safety of paliperidone ER? 

2.3.1 Response: We would have liked to verify that the QT 
measurements were made appropriately. In order to do this, we 
ask that the sponsor submit the ECGs to the EeG warehouse. 

2.4 Is th·e roughly 50% increase in paliperidone ER Cmax with food a cause 
for concern regarding the cardiovascular s~fety of paliperidone? 

2.4.1 Response: Given the known food effect, the labeling should 
specify that the drug should be "administered without food. 
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2.5 Does the proposed labeling for paliperidone ER adequately reflect the 
cardiovascular risks associated with this drug? 

2.5.1 Response: No. In fact, we do not agree with the description of 
study results in the proposed labeling. Please see Section 6.0 of 
this review for a more detailed discussion of the proposed labeling. 

2.0 GOAL OF THE REVIEW 
The purpose of this review is to provide input and recommendations about QT findings 
for paliperidone based on study SCH-I009 

3.0 BACKGROUND 
3.1. Indication: Paliperidone ER is being proposed for the treatment of schizophrenia. 

3.2. Drug Class: Paliperidone is a major active metabolite of risperidone, which is 
approved in the treatment of schizophrenia. Both risperidone and paliperidone are 
centrally active dopamine D2 and 5-HT 2A antagonists. 

3.3. Regulatory Classification: NDA # 21-999 for paliperidone is currently under 
review in the Division of Psychiatry Products. 

3.4. Market approval status 
Paliperidone is not approved for use for any indication in the UnltidState"s: However, 
risperidone has been available in the US for over I 0 year~. 

3.5. Clinical Pharmacology 
According to the protocol, the Tmax of IR paliperidone is 2.0 + 1.1 hours with a terminal 
half-life of about 1 day. 

4.0. SPONSOR'S SUBMISSION 

4.1. Thorough QT study 
4.1.1. Synopsis 

4.1.1.1. Title: A Placebo- and Positive-Controlled, Randomized Study 
Evaluating QT and QTc Intervals Following Administration of Immediate
Release Paliperidone in Subjects with Schizophrenia or Schizoaffective Disorder 
(Feb. 2-May 26, 2005) 

4.1.1.2. Protocol Number: R076477-SCH-1009 
4.1.1.3. Primary Objective: To assess the cardiovascular safety of 

paliperiodne in schizophrenic or schizoaffective patients, with particular attention to' 
the length of the QT/QTc interval. 

4.1.2. Design: This was a randomized, double-blind, placebo at:id active-controlled 
study in patients with schizophrenia or schizoaffective disorder. The IR formulation of 
paliperidone was utilized in this study. A diagram of the study design is shown below: 
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Duration 
Study Days 

::;; 14 days" 

Dayl 

Day 2 

Day 3 

Day~4-7 

DayS 

Days 9-10 

Fipre 1: Study Design roc Protocol R076477-SCH-I009 

Eligibility 

MODftODldn 

I-~-l 
~ .-~-__ ~~~ __ ~4r=-__ , I POStlreatmem Phase 

• Included a 5-day washout period (Days -5 to -1) during which aU-JKestudy medications W\!I-e 
discontinued_ 

4.1.2.1. Justification for design provided: The sponsor did not provide a 
justification of the study design (other than justifying single-dose moxifloxacin). 

4.1.3. Population: Patients with schizophrenia and schizoaffective disorder, aged 18-50 
years, with normal screening 12-lead ECG. Patients with: electrolyte disorders, risk 
factors for torsades de pointes, and significant cardiovascular history were excluded from 
the study. 
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4.1.3.1. Justification for dose provided: The dos,age of 8 mg/day IR 
paliperidone was expected to provide plasma concentrations higher than those associated 
with the highest dosage (150 mg-equivalent Q 4 weeks) being considered for use in the 
paliperidone palmitate program. The IR formulation was chosen because of more 
predictable plasma concentrations and a shorter time to steady state, and the expectation 
that the IR dosage would cover the entire concentration range for the highest planned 
dosages of bother formulations in current clinical development. 

414 S d S hed I . . . to Iy c u ean d T" • ImID20 fS amp es 
Study Day 0 1,2,3,4 5-7 8 9-10 

Intervention No treatment Dosing Dosing' Dosing Posttreatment 
12-Lead Record Record Single Record Record ECGs # 
ECGs ECGs### ECGs### ECG'pre- ECGs### 

(Baseline) dose only 
PKSamples None Collected"## Pre-dose Collected"## Collected * 

for drug collected only 
Meal I hour before 1 hour Not stated I hour 1 hour before 1 st 

Instructions first ECG before 1st before 1st ECG 
ECG ECG 

11##. 0,0.5, 1, 1.5,2,2.5,3,3.5,4,6, 12 hours post dose 
#Day 9: 24, 24.5, 25,25.5,26,26.5,27,27.5,28,30 and 36 hours after the Day 8 dose. 
Day 10: 48, 48.5,49,49.5,50, 50.5, 51, 5 L5, 52, 54, and 60 h:ours-mter the Day 8 dose. 
* 24, 36, 48 and 60 hours after the Day 8 dose. 

4.1.5. QT Measurement: Standard 12-Lead ECGs were obtained while subjects were 
recumbent. ECGs were read centrally; readers were blinded to time and treatment. The 
QT was calculated from lead 2. 
The primary correction method was QTcLD, calculated with linear regression technique. 

4.1.6. Controls: The Sponsor used both placebo and positive (moxifloxacin) controls. 

4.1.7. Blinding: Paliperidone, over-encapsulated moxifloxacin (to match paliperidone) 
and placebo were identical in appearance in order to preserve blinding. 

4.1.8. Baseline: The Sponsor planned to collect time-matched baseline QTc values on the 
day prior to initiating dosing (Day -1) of the study for each treatment. 

4.1.9. Endpoints: The primary evaluation was based on individual linear correction 
method, calculated with linear regression. 
4.1.10. Safety assessments: adverse events, laboratory tests, and vital signs. 

/ 

4.1.11. Results 
Patient Disposition: A total of 141 patients were randomized to IR paliperidone 8 mg 
(n=72) or moxifloxacin 400 mg (n=69). All 141 patients were included in the safety 
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analysis set. The pharmacodynamic analysis set included 44 paliperidone and 58 
moxifloxacin patients who received at least I dose of study medication and completed the 
ECG assessments on Days 9 and 10; eight subjects were <?xcluded due to significant 
protocol deviations. Twenty-four patients discontinued prematurely from paliperidone (8 
due to adverse events (AE) and 8 patients discontinued prematurely from moxifloxacin 
(I due to AE). 

Baseline characteristics: The safety analysis population was 79% male and 55% Black; 
the mean age was 39 years. 

Effect on Heart Rate: 
From the graph below, there appears to be little or no effect on heart rate. 

Frgure 78 Effect of Single DosES of PafIpE!ridone OROS on Heart Rat. over- rime by Dosage Heart 
Rate - Study AfD.044" 
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(Source: OCPB Review: Dr_ Kavanagh) 

12-1ead ECGs: No ECGs were submitted to the ECG warehouse_ Therefore, this 
reviewer is unable to verify that the QT measurements were appropriate. 

Analysis of Central Tendency: 
The primary ECG variable was the difference in day-averaged QTcLD between IR 
paliperidone 8 mg at steady state (Day 8) and placebo (Day I). This analysis produced 
the following result (below): 
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Table 12: Day-Averaged QTcLD: Least Square Mean Differences From Day I 
(Study R076477-SCH-1009: Phannacodynamic Anafj~is Set) 

Treatment Arm 
IR Pa1iperidone (N=44) 

Visit 
Dayt 
Day 2 
Day 3 
Day 4 
Day 8 
Day 9 
Day 10 

Treatment Group 
Placebo 
4mgIRq.d. 
6mgIRq.d. 
8mgIRq.d. 
SmgIRq.d. 
Posttreatment 
Posttreatment 

LSMean(SE) 
387.6 (2.22) 

: 190.6 (2.23) 
388.1 (2.22) 

, 390.5 (2.23) 
, 393.0 (2.22) 
, 390.5 (2.22) 
389.8 (2.22) 

LSMean 
Diffet:ence (SE) 

3.0 (1.10) 
0.6(1.09) 
2.9 (1.10) 
5.5 (1.09) 
3.0 (1.09) 
2.1 (1.09) 

904'/0 C1 on 
LSMean 

Diffurenceu 

( US; 4.79) 
(-1.23; 236) 
( 1.13; 4.75) 

, (3.66; 7.25) 
( 1.18; 4.77) 
(0.45; 4.05) 

Moxifloxacin (N=58) Day t Placebo 391.8 (1.87) 
Day 2 Placebo 391.8 (1.87) -0.0 (0.84) (-1.40; 136) 
Day 3 Placebo 390.6 (1.87) -1.2 (0.84) (-259; 0.17) 
Day 4 Placebo 391.1 (1.87) -0.7 (0.84) (-2.09; 0.67) 
Day 8 400 mg q.d. 396.1 (1.87) 4.3 (0.84) (2.88; 5.64) 
Day 9 Posttreatment 393.1 (1.87) 1.3 (0.84) (-0.10; 1.65) 
Day 10 Posttreatment ' 390.8 (1.87) -1.0 (0.84) ( -138; 0.3&) 

a The 2-sided 90% confidence intervals around the mean diffuence in day-avuaged QTcLD during and after 
palipetidone treatment compared ~"ith day-8'l."et'3.ged QTcLD on during placebo treatment (Day 1) was 
comitructed using the estimated least-sqUares means aUdvariances from the mixed models with treatment 

iI as a fixed effect and subject as a random effect. 
The mean effect of IR. paliperidone 8 mg at steady-state (Day 8)-<laQTc-mtenral was considered 
"negative" if the 2-sided 90% confidence interval excluded 10 InS. Assay sensitivity was confirmed, i.e" 
moxifloxacin 400 mg had a positive effect on QTc inten'31 if the 2-sided. 9~'O confidence inten'3.1 
excluded 0 DlS. 

It will be noted that LSM Differences from Day 1 for both palipeddone and moxifloxacin 
were low. However, the day-averaged analysis does not take into account the time course 
of effect or effects at peak concentrations of drug. 

Appears Thls'Way 
On Origin,al 
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An analysis ofLSM Change from baseline in QTcLD by time post-dose yielded the 
following results: 

Table 80 Least Squates Mean Change f("om Baseline;!:. SE and (96% CI) in QTclD by Time Post
Dose""- Study SCH-1009 

(Source: OCPB Review: Dr. Kavanagh) 

It can be seen that at peak concentrations, the upper bound of the 90% CI crosses 10 msec 
for paliperidone IR (all doses and Study Days). 

• A concern was raised about the study design: since Day I is placebo for both 
groups, the investigator will know that Day 1 is placebo and, therefore, the study 
will not be "double-blind" (perhaps single-blind) for Day l. However, this 
premise is not fundamentally different from a "no.,.treatment" baseline. 

• A more straighforward design would have been a three-arm parallel study, using 
paliperidone, placebo and moxifloxacin arms. 
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• We analyzed the data, considering Day 1 as the baseline measurements and we 
compared the baseline adjusted QT effect of the drug to the corresponding 
baseline adjusted QT intervals of placebo in the positive control arm; i.e., PAL IR 
4 mg (6 mg, 8 mg) with Day 2 (Day 3, Days 4-7) placebo in the moxifloxacin 
arm. We realize that this analysis might yield inconsistence results between the 
drug-placebo comparison and the moxifloxacin-placebo comparison since it is a 
two group comparison for the drug and placebo and one group comparison for the 
moxifloxacin and placebo; however, at least our results are based on a double
blinded design. 

• Our results for the drug at Day 8 are provided in the following Table I. As can 
be seen from this table, at multiple time points, the one-sided 95% upper 
confidence intervals are above 10 msec, which have already demonstrated assay 
sensitivity of the study. The upper bound crosses the threshold of regulatory 
concern and is consistent with results from the clinical pharmacology review. 

Table 1 The mean difference of double delta of the drug and placebo at Day 8 

Mean 
#of Delta 

Subj. QTcF 
#ofSubj. Mean Delta Placebo Placebo Do_u~l~ 

'~.---'.-' 
.... 95%CI 95%CI 

Time PALl 08 QTcFPALID8 04 D4 Delta SO LOW maH 
0 49 3.31 59 0.27 3.04 2.12 -0.45 6.53 

0.5 50 6.32 61 -0.28 6.6 2.63 2.27 10.93 

1 51 7.94 61 -2.36 10.3 2.1 6.85 13.7~ 

1.5 50 10.02 59 -2.46 '12.48 2.21 8.85 16.11 

2 50 9.2 61 -2.75 11.95 1.84 8.92' 14.98 

2.5 49 7.49 60 -2.83 ,10.32 2.23 6.66 13.98 

3 49 7.22 61 -0.28 7.5 2.03 4.15 10.85 

3.5 49 4.57 60 -1.2 5.77 2.34 1.91 9.63 

4 49 5.1 59 -1.71 6.81 1.82 3.82 9.8 

6 49. 5.96 60 0.32 5.64 1.92 2.48 8.8 

12 48 335 59 -0.8 4.15 1.98 0.89 7.41 

• The results of double delta analysis for moxifloxacin are provided in Table 2. At 
2.5 hour after dosing, the lower bound is greater than 5 msec, which indicates that 
at least at one time point, the mean difference of baseline adjusted moxifloxacin 
and baseline adjusted placebo is at least 5 msec. The assay sensitivity was 
demonstrated by moxifloxacin's QTcF effect. We should point out though we did 
not adjust for a when comparing multiple time points for moxifloxacin. If we 

. perform some a adjustment scheme, for instance, using the most conservative 
Bonferroni adjustment, the lower bound at 2.5 hour for moxifloxacin will be less 
than 5 msec. Note that since the drug itself also demonstrated QT prolongation 
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(producing even stronger signal than that from moxifloxacin), the role of 
moxifloxacin in this study seems not that important. 

Table 2 Then mean difference of double delta of moxifloxacin and placebo 

Mean Delta Mean Delta SD of Delta 
#ofSubj. QTcFMoxi QTcF QTcF Placebo Double 95%C[ 

Time MoxiD8 D8 Placebo D4 D4 Delta SD 

0 59 -0.8 0.27 U.8 -1.07 1.05 

0.5 61 3.56 -0.28 16.4 3.84 1.8 

1 61 1.52 -2.36 11.7 3.89 1.52 

1.5 60 3.78 -2.46 11.46 5.66 1.57 

2 61 3.56 -2.75 10.42 6.31 1.27 

2.5 60 5.82 -2.83 13.87 8.65 1.6 

3 61 6.39 -0.28 10.17 6.67 1.17 

3.5 60 4.83 -1.2 10.41 6.03 1.79 

4 59 6.08 -1.71 8.92 7.8 1.42 

6 61 5.87 0.32 8.45 5.92 1.42 

12 59 3.58 .-0.8 10.35 4.88 1.18 

A hysteresis plot of mean QTcLD vs. mean paliperidoneplasma concentrations 
suggested a concentration-QTc relationship as well as a lack of hysteresis. 

FiGUre 10 Hysteresis Plots of Mean QTcLD verstls Mean Paliperidone. Plasma CORCe.ntration -
Study SCH-1009 

~ 

i~ 
0 
gw 
0 
<:: g 
::t;:IK. 

~s 

3N. 
\) 19 a1 311 -Ill 5D 90 l'U eo ~ 1IIfl Hi! 12i1 

Mean f'lII~1dooa Plasma COOCoolralfOO (nglml) 

(Source: OCPB Review: Dr. Kavanagh) 

LOW 

-2.79 

0.87 

1.38 

3.09 

4.23 

6.02 

4.75 

3.09 

5.46 

3.58 

2.93 

95%CI 
HIGH 

0.65 

6.8 

6.39 

8.24 

8.39 

11.28 

8.59 

8.98 

10.14 

8.26. 

6.83 

It should be noted that the QT study was performed with the IR formulation, which has 
been associated with higher exposures than the proposed inarketed formulation (OROS) .. 

:: 

\-
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According to the clinical phannacology reviewer (Dr. Kavanagh), there appears to be 
"overlap of the concentrations associated with QT effect in the controlled QT study and 
the peak concentrations likely to be seen with clinical dosing of the OROS'fonnulation, 
even without accounting for the elderly who have slightly higher peak concentrations and 
patients with organ dysfunction that might result in higher exposures than is typical." 

Outlier Analysis: 

Table 15: N~ber of Subjects With a Maximum Change in QTc Inter\;'alof 
30 to 60 Dl5 Of ~60 IDS 

(Study R076417-SCH-I009: Safety Analysis Set) 
IR Paliperidone PlacebolMoxiftoxacin 

(N=72) (N=69) 
Total OTc Intetva1 i (ms) Total OTc, Interval t (ms) 

Parameter n (%) 30-60 >60 n (%) 30-60 >60 
QTcLD 19 (26) 19 0 12 ( 17) 12 0 
QTcF 19 (26) 19 0 11 ( 16) 11 1 
QTIc 20 (28) 20 0 13 ( 19) 13 0 
QTcB 59 (82) 59 1 26 ( 38) 26 0 

Number of subjects with a maximum increase in QT c of 30-60 ms 0[" >60 InS at any time 
during the study relative to time-matched QTc inteI~~ra1s on Day 1 (placebo). 

Cross-reference: Attachment 3-4. 

Table 17: Numbet· of Subjects With Absolute QTc Prolongation 
~450 ms, ~480 IllS, or >500 IDS ' 

(Study R076477_SCH-I009: Safety Analysis Set) 
IR Paliperidoo.e : Plac.ebo/Mmcifloxacin 

(N=72) (N=69) 
Maximum QTc Int!:;oral (ms) Maximum QTc Interval (IDS) 

n Normal ~450 ~480 >500 n Normal ~450 2:480 >500 

QTcLD 71 72 0 0 0 69 ,69 0 0 0 
QTcF 72 72 0 0 0 69 69 0 0 0 
QTIc 12 "'.., I .. 0 0 0 69 69 0 0 0 
QTcB 72 63 8 1 0 69 63 6 0 0 

4.2. Phase 3 Studies: 
In the safety review, the sponsor analyzed means and mean changes in QTc over time for 
double-blind studies R076477-SCH-303, R0767477-SCH-304, and R076477-SCH-305 
(Double-blind studies analysis set). In this analysis set, 12-1ead ECGs were recorded at 
screening and baseline; on Days 4 (4, 10,22 hours post-dosing), 8 (4, 10,22 hours post
dose), 15 (pre-dose and 2, 4 hours post-dose), 29, 36 (pre-dose and 2, 4 hours post-dose), 
and 43 (or at endpoint) and at the poststudy visit (Day 50). According to the sponsor, 
the LSM differences from placebo were small « 4 msec). 

" 
~ 
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Figure II: Lem-Sqtme Mean DiifemJ.ca (fiea1l!lell.t - Placebo) furQTcI.D 
(pooloed Double-Blind S. .. lIdiei R075477-SCH-303, 3-04, 305: Safety Analys5 Se~) 

4H 10H 22H 4H 10H 22H fire 2H 4H Pre 2H 4H 

Day 4 Day S Day 15 Day ;2g Day 31i 

• ..•••••.. Q_ •• _ ... 

---1'---- .. ~.- ... 
- .... -
--0-.-

Dayfrme 

ER OROS PAL 3 mg 
ER OROS PAL 6 mg 
ER OROS PAL g mg 
EROROS 12mg 
ER eROS 15 mg , 
OIanzapirbe . ! 

Day43 End 

Note: lS lI.fean diffl!rence is based on tile AJ-lCOVA model "Amh factors for treatment 
bas.£line (average predose) . study. analysis CEflter (nested wiflin sfudy}. 

Reviewer Comment: While the sponsor's analysis did not result in a signal, this analysis 
did not include a measurement of assay sensitivity. In addition, we are unable to verify 
that the QT measurements were made appropriately. 

5.0. REVIEWERS' ASSESSMENT 
• The QTcLC effects at peak concentration, which cross the upper bound of 10 

msec, as well as the hysteresis plot for the mean change in QTcLD vs. plasma 
concentration, are consistent with a QT signal. . 

• The sponsor has claimed that peak steady-state concentrations of 8 mg IR 
paliperidone are more than twice the concentrations of the highest dose of OR OS 
15 mg paliperidone. However, the clinical pharmacology reviewer has concluded 
that overlap is present between concentrations in the QT study and concentrations 
seen with the OROS formulation. 

• We conclude that, based on the available information, that a QT signal is present, 
although the risk for a torsade de pointes event is probably low in the targeted 
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range. However, labeling should include safety information in order to limit 
patient exposure (see below, Section 6.0). 

6.0. PROPOSED LABELING: The proposed labeling includes the following: 
Under Clinical Pharmacology: 

Electrophysiology 

--~-
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6.1. Reviewer Comments/Labeling Recommendations: 
We do not agree with the above labeling. The sponsor's day-averaged correction does 

not fairly portray QTc effects at peak concentrations. Instead, QTc effects at peak 
concentrations should be included. For the three fixed-dose efficacy studies, the sponsor 
did not include a demonstration of assay sensitivity; we do not know if those studies were 
able to detect a positive signaL 

. Our best assessment, given the available information, is that there is a low QT risk. 
Therefore, we recommend that the following cautionary information be included in 
labeling: 
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Norman Stockbridge 
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MEDICAL OFFICER 
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MEMORANDUM 

DATE: August 25,2006 

FROM: Ni A. Khin, M.D. 
Team Leader 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

Division of Psychiatry Products, HFD-130 

TO: File NDA 21-999 (This overview should be filed with the 11-30-2005 original 
submission. ) 

SUBJECT: Recommendation of Approvable Action for Paliperidone Extended Release OROS 
Oral Tablets for the Treatment of Schizophrenia 

1. BACKGROUND 

Paliperidone is a major active metabolite of risperidone which is an atypical antipsychotic agent 
approved in the treatment of schizophrenia. Both risperidone and paliperidone are centrally active 
dopamine D2 and 5-HT2A antagonists. The proposed dose range in schizophrenia is 3 to 12 mg 
once daily. 

IND 65,850 for paliperidone OROS was originally submitted on September 25, 2002. Several 
meetings were held at EOP2 with the sponsor for preclinical, CMC, OCP and clinical issues 
(4/25/2003,6/20/2003, 12/12/2003). The discussions included: 

• preclinical program requirements on genotoxicity data 
• description ofthe relationship between paliperidone exposure achieved with OROS 

paliperidone administration compared to paliperidone exposure achieved with risperidone 
• adequacy of cardiovascular safety monitoring plan including conducting a specific ECG 

study 
• requirement for an NDA. 

A pre-NDA meeting was held with the sponsor on 3/23/2005. The meeting focused on the format 
and contents of the NDA. 

The sponsor submitted the above referenced NDA on November 30,2005. This NDA has been 
reviewed by Fanghui Kong, Ph.D., from the Office of Biostatistics (review dated 08/08/2006), and 
Karen Brugge, M.D., Medical Officer, DPP (review dated 07/23/06;' 8/18/06). TheCMC reviewer 
for this NDA is Chhagan Tele Ph.D. The Office of Clinical Pharmacology (OCP) reviewer is Ron 
Kavanaugh, Ph.D. The pharmacology/toxicology reviewer is Elzbieta Chalecka-Franaszek, Ph.D. 
At the time of completion of this memo, the Chemistry, the pharmacology/ toxicology and the 
clinical pharmacology reviews are not finalized. 
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2.0 CHEMISTRY 

I am not aware of any CMC concerns that would preclude an approvable action on this NDA. 

3.0 PHARMACOLOGY 

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

4.0 CLINICAL PHARMACOLOGY 

I am not aware of any clinical pharmacology concerns that would preclude an approvable action for 
this NDA. 

Paliperidone has an elimination half-life of approximately 23 hours. Steady state is reached 4-5 
days. The Cmax and AVC values were increased by 42% and 46%, respectively, in the fed state 
compared with administration ofpaliperidone under fasting condition. The plasma protein binding 
ofpaliperidone is 74%. Cytochrome P450 isozymes (CYP2D6 and CYP3A4) seem to be involved 
in metabolism of paliperidone. In-vitro studies in human liver microsomes showed that 
paliperidone does not substantially inhibit the drugs metabolized by Cytochrome P450 isozymes. 
The pharmacokinetics does not appear to be affected by age, race, gender, smoking status or hepatic 
impairment. The elimination half-life ofpaliperidone is prolonged (41-50 hrs) in subjects with 
impaired renal function. 

5.0 CLINICAL DATA 

5.1 Efficacy Data 

5.1.1 Overview of Studies Pertinent to Efficacy 

Our review of efficacy was based on the results of 4 short-term, double-blind, placebo-controlled 
trials in patients with schizophrenia Three studies (R076477-SCH-303, R076477-SCH-304, 
R076477-SCH-305) were the 6-week, double-blind, placebo and active controlled (Olanzapine 10 
mg), parallel-group, fixed-dose studies designed to evaluate the efficacy and safety of paliperidone 
ER. The doses ofpaliperidone ER used were 6,9, and 12 mg in study 303; 6 and 12 mg in study 
304; and 3, 9, and 15 mg in study 305. Study R076477-SCH-302 was a 6-week, double-blind, 
placebo controlled, flexible dose of paliperidone ER in elderly patients with schizophrenia. 

The sponsor indicated that results of the 3 pivotal clinical studies, either considered individually or 
pooled, demonstrated that all doses of paliperidone ER OROS tested were superior to placebo on 
the primary efficacy variable. The sponsor also indicated that paliperidone ER did not differ from 
olanzapine in a pooled analysis of the 3 phase 3 fixed dose studies in adults and the results from 
olanzapine group was used for assay sensitivity analysis. 

I would briefly describe the results of each of these paliperidone studies pertinent to efficacy claim 
in the following subsection. 

erickturner
Highlight
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5.1.2 Summary of Studies Pertinent to Efficacy Claim 

Study R076477-SCH-303 

This was a randomized, double-blind, placebo and active controlled, parallel-group, 6-week, fixed
dose study comparing paliperidone ER (at fixed doses of 6,9, 12 mg/day, given on a qd basis in the 
morning), olanzpine (at a fixed dose of 10 mg, given on a qd basis in the morning), and placebo. 
The study was conducted at 53 centers in 11 countries (Eastern and Western European; Asia) in 
adult (age 18 or older) patients me¢ting DSM-IV criteria for schizophrenia. All subjects were 
hospitalized for the first 14 days of double-blind treatment. The total number of subjects enrolled in 
this study was 628 in which 374 subjects in paliperidone treatment group. The ITT samples for 
paliperidone (6, 9, 12 mg), olanzapine and placebo were 123, 122, 129, 128 and 126, respectively. 
The subjects enrolled were mostly white, mean age was 37 yrs, and had approximately an equal 
distribution of male and female SUbjects. There seemed to be no significant differences in 
demographic characteristics among the treatment group. A total of 415 subjects (66%) completed 
the study. The number of subjects who discontinued from the study for were 35%, 30%, 22%, 30% 
and 54%, in paliperidone (6, 9, 12 mg), olanzapine and placebo group, respectively. The most 
common reason for early withdrawal was lack of efficacy. 

The efficacy assessment included the PANSS and the COI-S, administered weekly. The primary 
end point phase was the change in the total score of the PANSS from baseline to the last post
randomization assessment in the double-blind treatment period. The ITT data set included all 
randomized subjects who received at least one dose of assigned study medication, and had at least 
one post-baseline efficacy assessment. The LOCF analysis was considered primary, but OC was 
also done. The ANCOV A was the statistical model employed, with Dunnett's procedure to adjust 
for mUltiple doses. Dr. Kong confirmed the primary efficacy results. He also applied MMRM as a 
sensitivity analysis. The results are as follows: 

Efficacy Results on PANSS Total Scores for Study 303 (LOCF): 

Mean Baseline P ANSS Change from Baseline Mean P-values (vs. placebo) 
(SD) (SD) 

Paliperidone ER OROS 6mg 94.3 (10.48) -17.9 (22.23) <0.001 
Paliperidone ER OROS 9mg 93.2 (11.9) -17.2 (20.23) <0.001 
Paliperidone ER OROS 12mg 94.6 (10.98) -23.3 (20.12) <0.001 
Placebo 94.1 (10.74) -4.1 (23.16) 

There does not seem to have an advantage of the 9 mg over 6 mg dose. However, the sponsor states 
that a statistically significant difference in mean change was seen between the paliperidone 12 mg 
and the other 2 doses 6 and 9 mg, p-values of 0.046 and 0.037, respectively. 

Comment: 

Both Drs. Brugge and Kong considered this a positive study for paliperidone, and I agree with them. 

erickturner
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Study R076477-SCH-304 

This was a randomized, double-blind, placebo and active controlled (olanzapine lOmg), parallel
group, 6-week, fixed-dose study comparing paliperidone ER (at fixed doses of6, 12 mg/day, given 
on a qd basis in the morning), olanzpine (at a fixed dose of 10 mg, given on a qd basis in the 
morning), and placebo. The study was conducted at 45 centers in the U.S. in adult (age 18 or older) 
patients meeting DSM-IV criteria for schizophrenia. All subjects were hospitalized for the first 14 
days of double-blind treatment. The total number of subjects enrolled in this study was 432 in 
which 222 subjects in paliperidone treatment group. The ITT samples for paliperidone (6, 12 mg), 
olanzapine and placebo were 111, 111, 105 and 105, respectively. The subjects were mostly male, 
slightly above 50% were black and mean age was 42 yrs. There seemed to be no significant 
differences in demographic characteristics among the treatment group. A total of 193 subjects 
(43%) completed the study. The number of subjects who discontinued from the study were 54%, 
52%,55% and 66%, in paliperidone (6, 12mg), olanzapine and placebo group, respectively. The 
most common reason for early withdrawal was lack of efficacy. 

The efficacy assessment included the PANSS and the COI-S, administered weekly. The primary 
end point was the change in the total score of the PANSS from baseline to the last post
randomization assessment in the double-blind treatment period. 

The ITT data set included all randomized subjects who received at least one dose of assigned study 
medication, and had at least one post-baseline efficacy assessment. The LOCF analysis was 
considered primary, but OC was also done. The ANCOV A was the statistical model employed, 
with Dunnett's procedure to adjust for multiple doses. Dr. Kong confirmed the primary efficacy 
results. He also applied MMRM as a sensitivity analysis. The results are as follows: 

Efficacy Results on PANSS Total Scores for Study 304 (LOCF): 

Mean Baseline PANSS Change from Baseline Mean P-values (vs. placebo) 
(SD) (SD) 

Paliperidone ER OROS 6m~ 92.3 (11.96) -15.7 (18.89) 0.006 
Paliperidone ER OROS 12mg 94.1 (11.42) -17.5 (19.83) <0.001 
Placebo 93.6 (11.71) -8.0 (21.48) 

The 12 mg dose exhibited a numerically greater mean decrease in PANSS total scores compared 
with the 6 mg dose, but this difference is not statistically significant. 

Comment: 

Both Drs. Brugge and Kong considered this a positive study for paliperidone, and I agree with them. 

Study R076477-SCH-305 

This was a randomized, double-blind, placebo and active controlled (olanzapine lOmg), paraIlel
group, 6-week, fixed-dose study comparing paliperidone ER (at fixed doses of 3,9, 15 mg/day, 
given on a qd basis in the morning), olanzpine (at a fixed dose of 10 mg, given on a qd basis in the 
morning), and placebo. The study was conducted at 74 centers in 14 countries in North America, 
Eastern Europe, Asia, Isreal, Mexico and South Africa in adult (age 18 or older) patients meeting 
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DSM-IV criteria for schizophrenia. All subjects were hospitalized for the first 14 days of double
blind treatment. The total number of subjects enrolled in this study was 605 in which 359 subjects 
in paliperidone treatment group. The lIT samples for paliperidone (3, 9, 15 mg), olanzapine and 
placebo were 123, 123, 113, 126 and 120, respectively. The subjects were about 65-75% male, 
approximately 50% white and mean age was 38 yrs. There seemed to be no significant differences 
in demographic characteristics among the treatment group. 

A total of365 subjects (59%) completed the study. The number of subjects who discontinued from 
the study were 45%, 38%, 29%, 3 t % and 62%, in paliperidone (3, 9, 15 mg), olanzapine and 
placebo group, respectively. The most common reason for early withdrawal was lack of efficacy. 

The efficacy assessment included the PANSS and the CGI-S, administered weekly. The primary 
end point phase was the change in the total score of the PANSS from baseline to the last post
randomization assessment in the double-blind treatment period. 

The ITT data set included all randomized subjects who received at least one dose of assigned study 
medication, and had at least one post-baseline efficacy assessment. The LOCF analysis was 
considered primary, but OC was also done. The ANCOVA was the statistical model employed, 
with Dunnett's procedure to adjust for multiple doses. Dr. Kong confirmed the primary efficacy 
results. He also applied MMRM as a sensitivity analysis. The results are as follows: 

Efficacy Results on PANSS Total Scores for Study 305 (LOCF): 

Mean Baseline P ANSS Change from Baseline Mean P-values (vs. placebo) 
(SD) (SD) 

Paliperidone ER OROS 3l1!g 91.6 (12.66) -15.0 (19.61) <0.001 
Paliperidone ER OROS 9mg 93.9 (11.9) -17.2 (20.23) <0.001 
Paliperidone ER OROS 15mg 94.6 (10.98) -23.3 (20.12) <0.001 
Placebo 94.1 (lO.74) -4. I (23.16) 

A statistically significant difference in mean change was seen between the paliperidone 3 mg and 
the 15 mg group (p=0.021); a numerical difference was observed between the 9 and the 15 mg 
groups, with a trend in p=0.074. 

Comment: 

I agreed with both Drs. Brugge and Kong that this study be considered a positLve study for 
paliperidone. 

Study R076477-SCH-302 

This was a 6-week, double-blind, placebo controlled, multicenter study using flexible dose (3 to 12 
mg/day) of paliperidone ER in elderly with schizophrenia. A total of 114 subjects were enrolled in 
this study; 76 subjects in paliperidone group and 38 subjects in placebo group. The study 
population was predominantly female (73%); mean age was 69.7 yrs (range 64-81 yrs). The results 
showed a trend for greater improvement based on the PANSS scores. 

erickturner
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Because the study was intended mainly for the safety and tolerability of the paliperidone in elderly 
patients and was comprised of a small sample size, Dr. Kong did not include this study in his 
efficacy analysis. I agree with Dr. Brugge's conclusion that the result are difficult to interpret due 
to the small sample size in this study. 

5.1.3 Comments on Other Important Clinical Issues 

Evidence Bearing on the Dose-Res.ponse for Efficacy 

All 3 positive studies involved fixed paliperidone ER doses. The doses included were: 6, 9 and 12 
mg in study 303; 6 and 12 mg in study 304; and 3, 9 and 15 mg in study 305. The studies were not 
optimally designed to study dose-response. Dr. Brugge has recommended a target dose of 6 mg/day 
mainly based on the fact that there was more support for this dose than for the 3 mg dose. I would 
prefer targeting the 3 mg dose, with the possibility of titration. The labeling should include 
information regarding the demonstrated efficacy compared to adverse events profile of the drug at 
higher doses. It is noted that risperidone labeling provides specifications on dose adjustment in the 
dosing and administration section ofthe labeling. We should provide the same for paliperidone 
labeling. We should ask the sponsor to conduct a fixed dose study in this patient population to give 
a better understanding in the lowest effective dose, the dose titration schedule and interval. We 
should obtain the sponsor's commitment to conduct this as a phase IV study. 

Subgroup Analyses 

Exploratory subgroup analyses were done by the sponsor and the Statistical Reviewer to detect 
subgroup interactions on the basis of gender, age and race. 

As Dr. Kong pointed out in his review, the majority of study subjects (87%) were white and over 
70% of the study subjects were between age 25 and 50. Dr. Brugge noted that there was a 
numerical improvement on the primary efficacy variable for each paliperidone treatment group 
compared to placebo. Because of the small sample size, the results are difficult to interpret for these 
smaller subgroups. 

The gender did not seem to have an effect on the significance level of the treatment on the primary 
efficacy endpoint, i.e, no treatment and gender interaction in all 3 studies (303, 304 and 305). 

Mean effect size, as measured by difference between drug and placebo, were comparable between 
males and females in all these studies although the sample size, as Dr. Kong notes in his review 
that, was considerably larger in the male group in studies 304 and 305. 

Overall, there is no clear indication of subgroup differences in response based on these variables. 
The effect size observed in these positive studies seemed similar to that seen in other schizophrenia 
trials. 

Secondary Efficacy Variables 

In the proposed labeling, the sponsor intends to claim efficacy evaluation using the PANSS factors 
and the Personal and Social Performance (PSP) scale. Although the results from these secondary 
efficacy measures were reported to be positive, these were not pre-specified outcome measures. 
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Therefore, we should not accept the sponsor's proposal to include these two variables in the 
labeling unless the sponsor could provide documentation that the studies were prospectively 
planned to include such claim. 

5.1.4 Conclusions Regarding Efficacy Data 

In summary, the efficacy analyses of all 3 fixed-dose studies supported the efficacy claim of 
paliperidone ER OROS in the treatment of schizophrenia in all of the dose groups tested. The 
sponsor has not adequately explored the lower end of the dose response curve for paliperidone. We 
should obtain the sponsor's commitment to conduct a study to identify the minimal effective dose 
and dose titration/adjustment as a phase IV study. The issue of 

5.2 Safety Data 

5.2.1 Satety Database 

Dr. Brugge's safety review of this NDA was based on an integrated database covering 37 clinical 
trials in the drug development program for paliperidone. This included: 

1) clinical pharmacology studies comprised of27 phase 1/2a studies 
• 17 pooled trials of healthy adults 
• 3 pooled trials of schizophrenia patients 
• unpooled data from 7 other trials· 

2) clinical efficacy and safety phase 3 studies 
• 4 completed phase 3 double-blind studies in subjects with schizophrenia 
• 1 ongoing phase 3 double-blind relapse prevention study 
• 5 ongoing phase 3 open-label extension studies 

Dr. Brugge's safety review included data from the original submission and also a 4-month safety 
update, with a cut-off date of 05/3112005 (8/3112005 for deaths and SAEs) and 111112005, 
respectively. 

The program included 592 paliperidone exposed subjects out of 1048 subjects enrolled in the 
clinical pharmacology trials and 1523 paliperidone exposed subjects in the phase 3 safety/efficacy 
trials, representing 507.59 patient-years of exposure. 

The patient distribution for the sample was as follows: 
• 383 subjects with schizophrenia or schizoaffective disorder in phase 1/2a studies; and 
• 1039 schizophrenia patients (out of 1796 enrolled) in the 4 completed phase 3 double-blind 

treatment; 1167 patients then received open-label ER OROS paliperidone 
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• 462 schizophrenia patients had been enrolled in the ongoing phase 3 double-blind relapse 
prevention study (study 301) 

The ICH criteria for duration of drug exposure were met for 2:6 months and 2:12 months, with 
n=687 exposed for 2:29 weeks and n=228 exposed for >52 weeks based on the total duration of 
paliperidone exposure table provided in the safety report update by the sponsor. 

There were no deaths reported in the paliperidone treatment group in the phase 3 double-blind 
studies. Serious adverse events were available from these trials. There were no post-marketing data 
since paliperidone ER OROS is not marketed any country in the world. 

5.2.2 Safety Findings and Issues of Particular Interest 

5.2.2.1 Common and Drug-Related Adverse Events 

The approach that we have used to identify the adverse event profile is by identifying the adverse 
events for the drug as common (used 5% as the cut-off) and considered as drug related (a risk for 
drug that is twice or more the placebo risk). In the double-blind studies, the AEs of tachycardia, 
akathesia, and EPS occurred more frequently in subjects who received paliperidone. However, 
there are several AEs that, while not strictly meeting these criteria, did appear at a higher rate for 
paliperidone mostly at high doses vs. placebo: dystonia, hypertonia, orthostatic hypotension, 
headaches and hypersalivation. 

5.2.2.2.1 Extrapyrimidal Symptoms 

Pooled data from the three placebo-controlled, fixed dose studies also suggested evidence of 
treatment emergence and dose-relatedness for EPS with the higher doses of paliperidone. 
Compared to the EPS rate of2.3% in placebo group, the percentage of subjects with EPS were 
4.7%,2.1%,6.9%,7.4% for 3 mg, 6 mg, 9 mg and 12 mg dose groups ofpaliperidone, respectively. 

5.2.2.2.2 Akathesia 

Similarly, the rate of akathesia was 3.9% in placebo group, the percentage of subjects who 
experienced akathesia were 3.97%, 3.0%, 8.1 %, 9.5% for 3 mg, 6 mg, 9 mg and 12 mg dose groups 
of paliperidone, respectively. 

5.2.2.2 Mortality in Elderly 

Two subjects who participated in the elderly study 302 died in the course of the study. Subject 
200308 died from coma due to subdural hygroma; subject 200718 died from cardiac arrest due to 
lung cancer. Both of these subjects were assigned to placebo. The sponsor's proposal of this topic 
in the paliperidone labeling that include information from the Boxed Warning and the Warning 
sections of risperidone labeling on increased mortality and cerebrovascular AE including stroke in 
elderly patients with dementia related psychosis seems reasonable. 
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5.2.2.3 Orthostatic Hypotension 

Orthostatic hypotension was observed with greater frequency in subjects who received paliperidone 
ER OROS consistent with the known phannacology ofrisperidone and paliperidone. Specifically, 
pooled data from the three placebo-controlled, fixed dose studies showed the incidence rate of 
orthostatic hypotension in placebo group was 0.8% while the percentage of patients who 
experienced orthostasis in paliperidone groups were 2.4%, 1.3%, 2.4% and 3.7%, with 3 mg, 6 mg, 
9 mg and 12 mg dose, respectively. 

5.2.2.4 Vital Sign Changes 

As expected based on its alpha-blocking activity, ER OROS paliperidone was associated with a 
higher incidence of abnormally high supine and standing pulse rates compared to placebo. These 
findings were consistent with the higher incidence of adverse events of tachycardia in subjects who 
received ER OROS paliperidone versus placebo. Based on the results from the short-term, fixed
dose, placebo-controlled trials, the percentages of subjects with tachycardia were 2.4%, 7.2%, 7.3%, 
7.4% with the 3, 6, 9 and 12 mg paliperidone treated group, respectively, while the rate was 2.8% in 
the placebo group. 

A mean increase from baseline in heart rate (both standing and supine tachycardia) was observed. It 
was time-dependent and dose-dependent with greatest effects generally observed in the high dose 
group (15 mg). The mean increase observed in this group for supine heart rate was 6.8± 12.9 bpm on 
Day 6 (ranging up to a maximum individual-subject increase of 128 bpm) compared to 0.6+ II bpm 
in placebo group. The IS mg paliperidone treated group generally showed higher mean increases of 
standing heart rate up to 7 bpm (SO of ± 14 or ± IS) on Days 3 and 4 with little to no change in the 
placebo group (mean change of 1.5 to -0.8). 

5.2.2.5 ECG and QTc Findings 

ECG data were available from the three fixed-dose, placebo-controlled, phase 3 studies. ECG data 
were available from the phase lI2a PK studies as well. In addition, the sponsor conducted a 
cardiovascular safety study (study R076477-SCH-l 009). 

Study R076477-SCH-I009 
This was a double-blind, placebo and active controlled (moxifloxacin 400 mg), randomized study in 
subjects with schizophrenia or schizoaffective disorder (total N= 141). Study subjects were 
randomized to paliperidone immediate release (IR) or the positive control, moxifloxacin, on Day I. 
All subjects received a single dose of placebo on Day 1 in the paliperidone IR treatment group, and 
on Days I to 7 in the moxifloxacin treatment group. In the paliperidone IR treatment group (N=72), 
subjects received paliperidone 4 mg/day g.d. on Day 2,6 mg/day q.d. on Day 3, and 8 mg/day q.d. 
on Days 4 through 8. In the moxifloxacin treatment group, subjects received moxifloxacin 400 mg 
on Day 8. Both groups were followed off treatment on Days 9 and 10. 

Day-averaged QTcLD showed a LS mean difference of 5.5±1.09 ms (90% CI 3.66-7.25) at Day 8 
for the paliperidone IR group and a difference of 4.3±0.84ms (90% CI 2.88-5.64) at Day 8 for the 
moxifloxacin 400 mg group, compared to placebo at Day I. None of the paliperidone IR subjects 
showed a QTc increase of greater than 60 ms. None of the paliperidone IR subjects showed 
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prolonged QT values exceeding 450 ms for males and 470 ms for females except that QTcB was 
prolonged in 7 out of 72 paliperidone IR subjects. Paliperidone increases the heart rate be noted. 

The formulation used in study SCH-1009 was the immediate release formulation ofpaliperidone. It 
should be noted further that the Cmax ss for paliperidone IR 8 mg qd is 113 nglmL, approximately 
2.5 times the Cmax ss for paliperidone ER 12 mg qd, i.e., 45 ngimL. 

I note in Dr. Brugge's review that 1 subject (201102), a 23 year old male with no cardiac history 
who received 12 mg paliperidone ER in studyJ03 was reported as an adverse dropout due to 
abnormal ECG (QTcF of 454 msec on Day 6). 

There is a greater incidence of AV block in the 15 mg paliperidone group (4.4%) compared to 
placebo (1.4%). In the elderly study 302 using flexible doses ofpaliperidone, First degree AV 
block was observed in 3% (2 subjects out of76 paJiperidone) compared to no events in placebo 
subjects. 

Recently, DPP has sent a consult to the Division of Cardiorenal Products to comment on whether 
study SCH-l 009 is an adequate basis for estimating the QT effects of paliperidone. We are 
awaiting their input on the QT data from study SCH-l 009, along with the QT findings from the 
phase 3 clinical studies with paliperidone, a sufficient basis for concluding that paliperidone ER, at 
the doses recommended, is adequately safe. We also asked for any need for additional QT data 
before reaching a conclusion about the cardiovascular safety of paliperidone ER. 

5.2.2.6 Syncope 

In the original submission (NOOO), results of the short-term phase 3 trial dataset noted that syncope 
was reported in 1 subject «1 %) in each treatment group of paliperidone including the placebo. 

In response to the questions raised by Dr. Brugge regarding subjects with potential vital sign related 
events and for the safety update review, the sponsor provided an amendment submission (N007). In 
this amendment, the sponsor reported that a total of 49 subjects (3%) who were asymptomatic at 
baseline (out of 1682 subjects) in the pooled double-blind studies were identified as symptomatic 
during treatment (paliperidone ER OROS 3%, 32/963; placebo 2%, 7/355; olanzapine 3%, 10/364). 
The sponsor concluded that 12 of these 49 subjects may have confounding cause (e.g., concomitant 
medication or medical condition) including 7 of 32 subjects in paliperidone group, 3 of 7 placebo 
subjects and 2 of 10 olanzapine subjects). The sponsor also noted that the remaining subjects, there 
was insufficient information to draw conclusion. On this list of 49 symptomatic subjects, 10 
subjects were listed to have experienced syncope: 7 subjects out of963 in paliperidone group 
(0.73%); 1 subject out of 355 subjects (0.28%) in placebo group; and 2 subjects out of 364 in 
olanzapine group (0.55%). I acknowledge Dr. Brugge's concerns of vital sign related events. 
Based on these numbers of events, Dr. Brugge's recommendation that the sponsor be asked to 
provide more description (line listings and narratives) on cases using various vital sign cutoffs, as 
listed in her review, seems unnecessary at this time. 

We are awaiting an input from the Cardiorenal whether they have any concerns on possible QT 
effect of drug, and if any, would have contributed in causing syncope. 
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5.2.2.7 Neuroleptic Malignant Syndrome 

Neuromuscular malignant syndrome (NMS) was not reported for any subjects in the completed 
Phase 3 trials (-302 through -305) or for the ongoing OL studies (-701 through -705). According to 
the sponsor, NMS and increased blood creatine phosphokinase (CPK) were reported for 1 subject 
(100057) in the ongoing "prevention of recurrence" trial, Study -301 after receiving 3 weeks of 
blinded study drug. NMS was resolved following discontinuation of treatment. Dr. Brugge noted 
that, based on her review of case narratives, there may be an additional case. NMS is one of the 
subsections in the Warnings section of the proposed labeling. The language is similar to the 
risperidone labeling. It seems acceptable to me. 

5.2.2.8 Tardive Dyskinesia 

There were 2 reports of tardive dyskinesia (1 during the double-blind and 1 during the open-label 
paliperidone ER OROS treatment).· It appears acceptable as the description of TO in the proposed 
labeling is almost identical to that ofrisperidone. 

5.2.2.9 Abnormal Laboratory Tests 

5.2.2.9.1.1 Hyperglycemia and Lipid Profiles 

The sponsor reported that the effects ofER OROS paliperidone on the results of chemistry and 
hematology laboratory tests (including liver and renal function tests, serum lipid levels, and glucose 
levels) did not show clinically relevant differences from those of placebo. Hyperglycemia and 
diabetes mellitus is described under Precautions of risperidone and so as for some other 
antipsychotic drugs. The sponsor's report on hyperglycemia and diabetes mellitus in paliperidone 
treated subjects (1 %) has not revealed any new or unexpected findings. Given the fact that 
paliperidone is the major metabolite ofrisperidone, I have no objection of the sponsor's proposal to 
use most of the language from risperidone in the paliperidone labeling. 

5.2~2.9.1.2 Hyperprolactinemia 

Dose dependent group mean increases in prolactin levels were observed with greater frequency in 
subjects who received paliperidone ER OROS in the phase 3 fixed dose dataset. Phase lI2a results 
with schizophrenia patients revealed similar mean Prolactin level increases in Pal groups (OROS 
and non-OROS groups compared) to Risperidone treatment (i.e., mean levels of32.1 and 37.0 
ng/ml were observed in the high dose OROS Pal and the risperidone groups, respectively). The 
Agency has requested the sponsor to make revisions to the precaution section regarding 
hyperprolactinemia associated with risperidone. The sponsor has recently submitted a response to 
the risperidone NDA supplement on this issue and is under review. Given the finding that prolactin 
levels among paliperidone treated subjects generally is similar to those observed during treatment 
with risperidone, we would modify the language in paliperidone accordingly. 

5.2.2.9.1.3 CPJ( 

Dr. Brugge noted in her review that elevations in CPK levels were observed in phase 3 trials. 
However, she pointed out that these elevations were inconsistent across treatment groups, varied 
widely among subjects and showed large fluctuations over time within a given subject. There were 
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no other serious events associated with CPK elevations except for two cases ofNMS as described 
before. In her review dated 8118/06, Dr. Brugge provided her review of additional information by 
the sponsor on this topic including the elevated CPK levels from the phase 1 trials. She noted that if 
the sponsor cannot provide convincing data to explain that these elevations are not drug-related, 
labeling should include - - - ----- - - She also 
noted that since CPK elevations can occur in acutely psychotic patients for non-drug related 
reasons, the highly variable CPK elevations observed in patients in the phase 3 trials are difficult to 
interpret. 

5.2.2.10 Weight Gain 

Mean body weight and BMI showed dose-related increases during double-blind treatment with ER 
OROS paliperidone. In the 6-week, double-blind Phase 3 trials (R076477-SCH-303, R076477-
SCH-304, and R076477-SCH-305), mean weight increases were 0.6 kg for subjects who received 3 
or 6 mg/day, 1.0 kg for subjects who received 9 mg/day, and 1.1 kg for subjects who received 12 
mg/day ofER OROS paliperidone. Weight increases were infrequently reported as adverse events. 

5.2.2.11 Suicidality 

The sponsor has provided the methodology in their effort to identify subjects with suicidality that 
was reported in the CRFs. In the pooled double-blind phase 3 studies, the incidence of suicide 
related AEs listed 7 subjects in paliperidone treatment group (N=1039), 4 subjects in the placebo 
group (N=355), and 5 subjects in the olanzapine treatment group (N=364). I acknowledge Dr. 
Brugge's comments and discussion of this topic in her assessment of quality and completeness of 
data. She pointed out that there was a note in the table for not including several subjects in the 
subject listing if the investigator reported symptom as part of overall clinical condition or 
investigator denied suicidality. She questioned on whether or not there should be additional search 
term to find existence of other un captured subjects. It is known that the risk of suicide is high 
among patients with schizophrenia and some apparent suicide may be in response to the psychotic 
illness (in case of command hallucinations). The sponsor's proposed language on this topic in one 
of subsections in the Precaution section of the labeling seems adequate at this time. 

5.2.3 Additional Concern of a Food Effect 

Results from the study R076477-POI-1008 showed food effects in which approximately 42-46% 
increase in the Cmax and AUC were observed in the fed compared to the fasted state. As pointed 
by Dr. Brugge in her review, food effects were observed on PK data may in tum increase in mean 
systolic BP (i.e., 13.5 mmHg in the fed to-be-marketed- Pal treatment condition at 36 hours 
postdose) that began at approximately 29 or 30 hours post-dose that was less prominent in the fasted 
conditions in Phase I studies. Group mean increase in heart rate to a similar extent in fasted and fed 
treatment conditions was also observed that occurred near the same time as the increased BP. 

Risperidone and Paliperidone used mostly in PK studies were an immediate release formulation 
while the to-be-marketed formulation ofpaliperidone is an extended release oral OROS formulation 
which was also used in the phase 3 clinical studies stated above. It should be noted further that the 
Cmax ss for paliperidone IR 8 mg qd is 113 ng/mL, approximately 2.5 times the Cmax ss for 
paliperidone ER 12 mg qd, i.e., 45 ng/mL. Labeling will need to be clear in noting this issue. 
Based on my discussion with the biopharm reviewer (final review not yet available at this time), Dr. 
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Kavanaugh stated that the food effect is likely due to the OROS formulation and such food effect 
results can be addressed adequately in the labeling. 

As stated before, recently, DPP has sent a consult to the Division of Cardiorenal Products to 
comment on results of study SCHool 009 and also, the approximately 50% increase in paliperidone 
ER Cmax with food a cause for concern regarding the cardiovascular safety of paliperidone. Based 
on the available data and the cardiorenal input, we may be able to decide whether the proposed 
labeling for paliperidone ER adequately reflect the cardiovascular risks associated with this drug. 

5.2.4 Conclusion Regarding Safety of Paliperidone ER in Schizophrenia 

Overall, this submission revealed safety findings of paliperidone consistent with the previously 
observed safety profile ofrisperidone. While I acknowledge safety signals raised by the clinical 
reviewer based on her review of the safety information provided in this submission, the questions 
imposed to the sponsor to address these issues is deemed unnecessary. We are waiting to receive a 
consultative report by the Division of Cardiorenal Products on whether there is sufficient QTc and 
related data, based on the submitted results from the phase 3 placebo-controlled trials and the QT 
study R076477-SCH-1009, to conclude that paliperidone is reasonably safe. The safety items 
considered by the Division as needed in prescribing information would be adequately reflected in 
the labeling. 

6.0 WORLD LITERATURE 

The sponsor indicated that they discovered 273 publications in their literature search and they noted 
that their full-text review of 88 of these selected articles revealed no new or remarkable clinical 
information that affect conclusions about the relevance to the safety of paliperidone. Dr. Brugge 
reviewed the reference list and some findings were described in her review. She concluded that the 
safety information of paliperidone are generally not unexpected given they seemed similar to the 
safety profile of drugs in this class. 

7.0 FOREIGN REGULATORY ACTION 

To my knowledge, paliperidone is not approved for any indication in any country at this time. We 
will ask for an update on the regulatory status of paliperidone for the treatment of schizophrenia in 
the approvable letter. 

8.0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC) 
MEETING 

We decided not to take this NDA to the PDAC. 

9.0 DSI INSPECTIONS 

Inspections were conducted at 2 study sites. DSI recommended that data from these inspected sites 
appear acceptable. inspectional findings did not seem to raise any major concern on integrity of 
study data. 



Med binder - page 80 of 549

10.0 LABELING AND ACTION LETTER 

10.1 Final Draft of Labeling Attached to the Action Package 

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

10.2 Foreign Labeling 

At this time, I am not aware that paliperidone is approved for the treatment of schizophrenia 
anywhere else. 

10.3 Action Letter 

The approvable letter includes draft labeling and request for phase IV commitment. 

11.0 CONCLUSION AND RECOMMENDATION 

The sponsor has submitted sufficient data to support that paliperidone ER OROS is effective and 
appears reasonably safe in the treatment of schizophrenia. I recommend that we issue an 
approvable action letter. Addendum to this memo will be generated if conclusion changes upon 
receipt of the consultative report by the Division of Cardiorenal Products. We may consider 
approval of this NDA contingent on satisfactory responses to the concerns raised by various 
disciplines, if any, and a mutual agreement between the sponsor and the Agency on language in the 
labeling. 
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-----------------------------------.---------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 
---------------------------------------------------------------------------------------------------------------------
/s/ 

Ni Aye Khin 
8/31/2006 03:41:43 PM 
MEDICAL OFFICER 
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DEPARTMENT OF REAL TH AND HUMAN SERVICES 

REQUEST FOR CONSULTATION PUBLIC REALm SERVICE 
FOOD AND DRUG ADMINISlRATiON 

TO (Office/Division): FROM (Name. OfficelDivision. and Phone Number of Requestor): 

')ivision of Cardiovascular and Renal Products Division of Psychiatry Products 

DATE INDNO. NDANO. TYPE OF DOCUMENT DATE OF DOCUMENT 

8/8/06 21-999 

NAME OF DRUG PRIORITY CONSIDERATION CLASS(f[CA TION OF DRUG DES[RED COMPLETION DATE 

Paliperidone schizophrenia PDUF A date is 9/30/06 

NAME OF FIRM: Johnson & Johnson 

REASON FOR REQUEST 

LGENERAL 

o NEW PROTOCOL o PRE-NDA MEETING o RESPONSE TO DEF[ClENCY LETTER 
o PROGRESS REPORT o END-OF-PHASE 2a MEETING o FINAL PRINTED LABELING 
o NEW CORRESPONDENCE o END-OF-PHASE 2 MEETING o LABELING REVISION 
o DRUG ADVERTISING <1 

o RESUBMlSS[ON o ORIGINAL NEW CORRESPONDENCE o ADVERSE REACTION REPORT o SAFETY I EFFICACY o FORMULATIVE REVIEW 
o MANUFACTURING CHANGE I ADDITION o PAPERNDA o OTHER (SPECIFY BEWW): 
o MEETING PLANNED BY o CONTROL SUPPLEMENT 

IL BIOMETRICS 

o PRIORITY P NDA REVIEW o CHEMISTRY REVlEW o fND-OF_PHASE 2 MEETING o PHARMACOLOGY o CONTROLLED STUDIES o BIOPHARMACEUTICS" -- - . 
.. " . 

o PROTOCOL REVIEW o OTHER (SPECIFY BELOW): o OTHER (SPEC[FY BELOW): 

ilL BIOPHARMACEUTICS 

o DISSOLUTION o DEFICIENCY LETTER RESPONSE 
o BIOA V AlLABIL TY STUDIES o PROTOCOL - BIOPHARMACEUTICS 
o PHASE 4 STUDIES DIN-VIVO WAIVER REQUEST 

--

IV. DRUG SAFETY 
"~. 

o PHASE 4 SURVEILLANCElEPIDEMlOLOGY PROTOCOL o REVlEW OF MARKETING EXPERIENCE, DRUG USE AND SAFETY 
o DRUG USE, e.g., POPULATION EXPOSURE, ASSOCIATED DIAGNOSES o SUMMARY OF ADVERSE EXPERIENCE 
o CASE REPORTS OF SPECIFIC REACTIONS (List below) o POISON RISK ANALYSIS 
o COMPARATIVE RISK ASSESSMENT ON GENERIC DRUG GROUP 

V. SCIENTIFIC INVESTIGATIONS 

o CLINICAL o NONCLINICAL 

COMMENTS I SPECIAL INSTRUCTIONS: see attached 

SIGNATURE OF REQUESTOR METHOD OF DELIVERY (Check one) 

Steven D. Hardeman, R.Ph. t8J DFS o EMAIL o MAIL I8J HAND 

CPMS 

Division of Psychiatry Products 

WORoom4390 

PRINTED NAME AND SIGNATURE OF RECEIVER PRINTED NAtyIE AND SIGNATURE OF DELlVERER 

---, 
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Reason for Request: 

We would appreciate your input and recommendations about QT findings for paliperidone, particularly 
those reported from study SCH-I 009). Specific questions are included in attached document. 

Comments/Specific Instructions: 

This is a new NDA (or paliperidone extended release oral tablets. Please note that this application has been 
submitted electronically and may be accessed by the EDR. The link is \\Cdsesub 1 \ev.sprod\n021999\OOOO\ 
Should you have any questions, please contact Steve Hardeman, CPMS, at 301-796-1081. The PDUFA 
due date for this NDA is September 30, 2006. Dr. Karen Brugge is the medical officer for this NDA. 
Please see more detailed questions that are attached. 
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Cardiology Consult Request 

NDA: 21-999 
Paliperidone ER in treatment of schizophrenia 

Paliperidone is a major active metabolite ofrisperidone which is an ~pical antipsychotic agent approved 
in the treatment of schizophrenia. Both risperidone and paliperidone are centrally active dopamine D2 and 
5-fIT2A antagonists. 

In this NDA for paliperidone, the sponsor has included the results from the following studies: 

1) Study R076477-SCH-I009: cardiovascular safety study 

This was a double-biind, placebo and active controlled (moxifloxacin 400 mg), randomized study in 
subjects with schizophrenia or schizoaffective disorder (total N=14I). Study subjects were 
randomized to paliperidone immediate release (IR) or the positive control, moxifloxacin, on Day 1. 
All subjects received a single dose of placebo on Day 1 in the paliperidone IR treatment group, and on 
Days 1 to 7 in the moxifloxacin treatment group. In the paliperidone IR treatment group (N=72), 
subjects received paliperidone 4 mg/day q.d. on Day 2, 6 mg/day q.d. on Day 3, and 8 mg/day q.d. on 
Days 4 through 8. In the moxifloxacin treatment group, subjects received moxifloxacin 400 mg on 
Day 8. Both groups were followed off treatment on Days 9 and 10. [Note: Please note the differences 
in formulations: risperidone is an immediate release formulation, while the to-he-marketed formulation 
of paliperidone is an extended release oral aRaS formulation which was also used in the phase 3 
clinical studies stated above. The formulation used in study SCH-I009 was the immediate release 
formulation of paliperidone. It should be noted further that the Cmax ss for paliperidone IR 8 mg qd is 
113 ng/mL, approximately 2.5 times the Cmax ss for paliperidone ER .J.2mg..qd • .LCh,45 ng/mL.] 

Table 12 (Day-averaged QTcLD) showed a LS mean difference of5.5±1.09 ms (90% CI 3.66-7.25) at 
Day 8 for the paliperidone IR group and a difference of 4.3±O.84ms (90% CI 2.88-5.64) at Day 8 for 
the moxifloxacin 400 mg group, compared to placebo at Day 1. None of the paliperidone IR subjects 
showed a QTc increase of greater than 60 ms. None of the paliperidQne IR subjects showed prolonged 
QT values exceeding 450 ms for males and 470 ms for females except that QTcB was prolonged in 7 
out of 72 paliperidone IR subjects. [Note: Paliperidone increases the heart rate.] 

2) Phase 3 clinical studies (conducted with paliperidone ER): 

• Study R076477~SCH-303 (Europe): a 6-week, double-blind, placebo and active controlled 
(olanzapine 10mg), parallel-group, fixed-dose (6, 9, 12 mg ofpaliperidone ER) study to evaluate 
the efficacy and safety ofpaliperidone ER Total N=629; N=375 in paliperidone group 

• Study R076477-SCH-304 (all U.S. sites): a 6~week, double-blind, placebo and active controlled 
(olanzapine 10mg), parallel-group, fixed-dose (6, 12 mg ofpaliperidone ER) study to evaluate the 
efficacy and safety ofpaliperidone ER Total N= 439, N=224 in paIiperidone group 

• Study R076477-SCH-305: a 6-week, double-blind, placebo and active controlled (olanzapine 
lOmg), parallel-group, fixed-dose (3, 9, 15 mg ofpaliperidone ER) study to evaluate the efficacy 
and safety of paliperidone ER Total N=614; N=364 in paliperidone group 

• Study R076477-SCH-302: a 6-week, double-blind, placebo controlled, flexible dose of 
paliperidone ER in elderly with schizophrenia Total N=114; N=76 in paliperidone group 

The sponsor indicates that paliperidone ER did not differ from olanzapine or placebo in a pooled 
analysis of the 3 phase 3 studies in adults. 

3) Pivotal BE food effect study: 
• Study R076477-POI-1008: The results showed food effects in which approximately 42-46% 

increase in the Cmax and AUC were observed in the fed compared to the fasted state. 
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The proposed paliperidone ER dosing regime is 6 mg administered daily in the morning with the 
recommended daily dose range of 3 to 12 mg. 

Questions: 

l. Is study SCH~1009 an adequate basis for estimating the QT effects ofpaliperidone? 
2. Are the QT data from study SCH-1009, along with the QT fin,dings from the phase 3 clinical 

studies with paliperidone, a sufficient basis for concluding that paliperidone ER, at the doses 
recommended, is adequately safe? . 

3. Is there any need for additional QT data before reaching a conclusion about the cardiovascular 
safety of paliperidone ER? 

4. Is the roughly 50% increase in paliperidone ER Cmax with food a cause for concern regarding 
the cardiovascular safety of paliperidone? 

5. Does the proposed labeling for paliperidone ER adeqm¢ely reflect the cardiovascular risks 
associated with this drug? 

Reference: 

QT study full report: ModS.3.5.4\R076477-SCH-1009 

• Module S.3.5.4\R076477-SCH-1009\Section7.2.1.1 

• Table 12: Day-Averaged QTcLD: Least Square Mean Differences From Day 1 

• Table IS: Number of subjects with a maximum change in QTc interval of 30 to 60 ms or >60 ms. 
(Attachment 3.4)--- _. . ... 

• Table 16: Number of subjects with a maximum QTc interval that was borderline or prolonged 
(Attachment 3.5) 

• Attachment 3.6: Number (%) of Subjects With a Maximum QTe-lnterval of 4S0 ms or Greater by 
Study Day and Time Postdose. 

Tabular Listing of all studies and linkage: 
\ \Cdsesub 1 \evsprod\n021999\0000\mS\S2-tab-list 

Phase 3 clinical study reports: 
\\Cdsesub 1 \evsprod\n021 999\0000\mS\53-clin-'stud-rep\S3S-rep-effic-safety-stud\schizophrenia\53S1-stud
rep-contr 

Pivotal BE food effect study report: ModS.3.1.2\R076477-POI-I008 

Proposed labeling (word version): \\Cdsesub 1 \evsprod\n021999\0000\m I \us 
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This is a representation of an electronic record that was signed electronically and 
this page hi; the manifestation of the electronic signature. 
---------------------------------------------------------------------------------------~-----------------------------
/s/ 

Steve Hardeman 
8/10/2006 01:16:34 PM 
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· CLINICAL REVIEW 

Application Type: NDA 21-999 
Submission Number Code 

and Materials Reviewed: NOOS (sections not previously 
reviewed in the original NDA 
review), N007, N006 (sections as 
specifed in the review), Responses 
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I. Introduction and Background 

The following subsections summarize the sponsor's responses to inquiries (that were not 
included in the original NDA review). The final section of this review summarizes a section 
found in the 21 O-safety update report submission under this NDA in which the sponsor added 
new information to 15 narratives (the section reviewed in the 210 safety update report, as 
specified later in this introductory and background section). 

Reviewer comments are italicized and are followed by reviewer recommendations (italicized) in 
the case that the Agency grants an approvable action on this NDA. 

Questions and comments are conveyed to the sponsor that can be found in an 8/2/06 documents 
submitted in DFS under this NDA. The following summarizes the sources of information 
continue responses to questions conveyed to the sponsor that·are summarized in this review, 
unless otherwise specified: 

• Sections ofN005 (some sections of this submission were previously reviewed in 
summarized in the original review of this NDA). 

• Results from an EKG study, Study SCH-I009, found in N007 (dated 6/27/06). 
• E-mailed responses dated 7/15/06, 7/21/06, and 7/26/06 in response to Questions 2,3, 

and Questions 4 and 5, respectively (these questions ~ere conveyed to the sponsor in an 
e:-mail communication dated 6/28/06 which is included in the 8/2106 correspondence 
document submitted under the NDA in DFS). 

• New information was added to narratives of 15 subjects that were found in appendix 3.6 
of the Summary of "Clinical Safety Section (SCS) starting on page 1709 of the SCS in the 
210 SUR N006 submission. 

Before summarizing the sponsor's response to inquiries, the next section provides information 
about a subject with serious adverse events (SAEs) leading to an early withdrawal (adverse 
dropout also referred to as ADO), in which the subject's past history was described in the 
original review as including a history of one of the SAEs (psychogenic polydipsia), yet the 
subject's narrative indicates that this subject did not have a history of this condition. 

II. Subject 500108 

This section of this review describes a subject with hyponatremia (sodium level of 117 mmol, 
serum osmolality of240; 275-295 within normal limits of which units were not found) that 
resolved within 2 days with treatment) and psychogenic polydipsia, convulsion and pneumonia 
aspiration reported as SAEs and that lead to early cessation of Pal treatment in a subject with no 
past history of any related events. This subject was previously described in the review of the 
NDA but had indicated that this subject had a past history of psychogenic polydipsia. The 
narrative indicates specifically that this subject did not have a prior history of this condition. 

Reviewer Comment 
The overall conclusion of this subject does not change from that previously described in the 
review of the original NDA submission. Psychogenic polydipsia was likely to be the diagnosis. 

-I. However, in the absence of additional clinical information (e.g. results of a diagnostic work-up 
~-
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to rule out other causes, such as urine osmolality) the etiology of the hyponatremia is not 
certain. Psychogenic polydipsia is reported to occur in this patient population and can lead to 
the type of complications that this patient developed. This event also appears to be an isolated 
case. 

III. N007 Amendment Submission Response to a Request Regarding Subjects with 
Potential Vital Sign Related Events 

N007 provides a response to a request for infonnation on any subject with symptomatic 
bradycardia, tachycardia, hypotension, orthostatic hypotension and syncope. The sponsor was 
given examples of subjects and comments about our concerns in identifying subjects, as follows 
(copied from an 812106 DFSed Teleconle-mailed correspondence document under NDA 21999 
NOOO): . 

"Syncope and potential pro-arrhythmic effects: Patient 300541 in study 304 is described 
as having sinus pauses of up to 8 seconds but a description of this subject could not be 
found in the pro-arrhythmic section of the SCS or in any other in-text section of the SCS. 

Subject 201805 in Study -303 (a 33 year old male) had 12 mgdaily Pal treatment 
discontinued on Day 7 who had an SAE of tachycardia that was first noted on Day 4 and 
reached a HR of 120 bpm supine (124 bpm standing) compared to 71 bpm (per ECG) at 
baseline (84 bpmsupine at baseline). The subject also developed "hypotension" in which 
Day 4 BP was 100/65 mmHg, supine (115175 standing) compared to 135/65 mmHg, 
supine at baseline.and decreased further to 85/55 mmHg, supine, on Day 6 (80/50 
standing). Supine BP of 115/80 mmHg and HR of 93 bpm on day 7. The tachycardia 
prolonged his hospitalization. Tachycardia was reported to resolve by 12 days and 
hypotension by 3 days without treatment. AL T was also reported to be "increased" 
during the study. . 

Subject 201803 in Study -303 (33 year old male) had a SAE of tachycardia with 
increased heart rate first noted on Day 7 of6 mg daily of Pal treatment compared to 
baseline values while BP generally did not change from baseline vales. This subject was 
not described as having orthostatic hypotension (on page 146 of the CSR). His baseline 
supine and standing heart rates were 72 and 76 bpm, respectively compared to supine and 
standing heart rates of 106 and 130, respectively on Day 8 of treatment. Metoprolol 
treatment was started on Day 10 and given for 11 days. Tachycardia resolved by 14 days. 
Paliperidone treatment was over 21 days, then the subject withdrew from the study on 
Day 22 "due to consent withdrawn" with an ECG heart rate of 73 bpm on that day. 

We are interested in a listing of patients that were asymptomatic at baseline but who went 
on to have syncope, symptomatic bradycardia or tachycardia or symptomatic 
hypotension. Would it be possible for you to make a listing of these patients (with 
whether they were SAE, DAE or both along with their verbatim and thesaurus tenn) and 
a page number reference to the narrative?" 
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Response and Reviewer Comments: The sponsor's response (in N008) was confusing 
regarding the methodology they employed for generating summary tables that show the 
incidence of subjects they identified. The in-tex/summary tables did not provide subject 
numbers but only the incidence of subjects in only the Phase III datasets (we askedfor 
results of all safety datasets). 

--

Attached to their response were approximately 1000 pages of appendices of line listings 
that were difficult to understand in conjunction with their explanation of methods they 
employed for generating these listings. The only narrative information provided was of 
selected serious adverse events (SAEs) and adverse dropouts (ADO) that were captured 
by their special search of cases. These narratives were included among the narratives of 
SAEs and ADOs provided in the original NDA submission. The sponsor's summary of 
their search results arEi difficult to interpret, as in the following example. 

The following is an example of an in-text summary table that is followed by their 
comments and conclusions regarding this table. 

ears lh\S WOV 
AP~n O(\g\OO\ 
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--

Table 1: Number of Subjects With a Symptomatic Vital Sign;He.art Rate Abllonnality ofIntE 
Pooled Double-Blind Studies 

(Studies R076477-SCH-303, SCH-304, and SCH-305: Safety Analysis Set) 
Total . 

Abnormality 
Placebo 
(N=355) 

PaJiperidone Olanzapine 
(N=963) (N=364) 

To' 
(N=! 

Total number of subjects with anyabnonnality 7 32 10 4~ 

Symptomatic bradycardia 3 7 6 11 
Symptomatic hypotension . 1 7 0 8 
Symptomatic orthostatic hypotension 0 4 0 4 
Symptomatic tachycardia ' 2 16 2 21 
S)'ncope 1 
Note.: Some subjects had an abnormality in more than one category 
Cross Reference: Attachment 2.5. 

7 2 11 

Per the predefmed criteria, a total of 49 distinct 5.ubjects out of 1,682 (3~/o) 

subjects in, the pooled double-blind studies were identified as symptomatic 

dlUing treatment but asymptomatic at baseline/screening (ER OROS 

paliperidone 3%, 32/963; placebo 2%, 7i355; olanzapine 3%. 10/364). The 

data for these 49 subjects identified, with a symptomatic abUOlTIlality 

undervleilY-aaditioilal clinical review to assess causality. For 12 of these 

49 subjects identified as symptomatic, there may have been a cause for the 

abnormality other than study drug (e.g .. concomitant medication or medical 

condition), including 7 of 32 subjects treated with ER OROS palipel'idone, as 

well as 3 of 7 placebo subjects and 2 of 10 olanzapine subjects. For the 

remaining subjects~ there was insufficient infonllation to draw conclusions. 

The basis for the sponsor's conclusions is not clear, since the rationale for conclusions 
cannot befound in their response (as in the above example, corresponding subject 
numbers and relevant narrative information that correspond to conclusions such as the 
conclusion that there may have been a non-drug-related cause of the symptoms of 12 out 
of 49 subjects could not be found in the submission). The type of relevant information 
that would have· been helpfUl but that could not be found on the subjects include 
information such a clinical data, the differential diagnosis and work-up of a given 
subject, potential risk factors and other information r(!levant to the potential etiologies}. 
It is also not clear why information was insufficient on the other subjects and why this 
information was not obtained or provided. Only the narratives of selected ADOs or SAEs 
were provided and information was limited in some of these narratives sometimes (e.g. a 
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description of "syncope, " the discharge summary and other key relevant information in 
subject300541}. Thefollowing table lists the subjects that had narratives which were the 
subjects that were reported as ADOs or having SAEs (copied from the N008 submission). 

Table 2: Subjects Identified With a Symptomatic Vital Sign/Heart Rate AbnonnaIity 
for \Vhom a Narrative Was Previously Submitted: 

Studies R076477-SCH-303, SCH-304, and SCH-305 
EVffit kason for the Narrative Completion! 

Subject Treatment Identified Per Submitted in ~l)A 21-999\0000\ Withdrawal 
Study Number Group Methodology" Mod2.H Information 

SCH-304 300541 EROROS Syncope, DIC dUe to exacerbation of psychosis Withdrawn 
PAL Symptomatic (Day 5), SAEs dizziness and on Day 6 
12 mgfday bradycardia hypotension (Day 5), and bradycardia 

and delay in pulse (coded to hem rate 
irregular) (Day 6) 

SCH-305 500102 EROROS Symptomatic Die due to dizziness, impaired Withdrawn 
PAL hypotwsion memory, na~a, headache, (Day 1) and on Day 12 
9 mg/day SAE tachycardia (Day 3) 

SCH-305 500518 Placebo Symptomatic Die due to hyponatremia (Day 14) and Withdrawn 
bradycardia SAE role out primary polydipsia (coded on Day 16 

to polydip.~ia) (Day 15) 
SCH-303 200966 Olanzapine Syncope DlC due to elevated serum AI. T values Withdrawn 

lQmg/day and elevated serum AST values on Day 17 

SCH-304 300137 Olanzapine Syncope DiC due to SAEs QT prolonged and Withdrawn 
10mg!day electrolyte distulbance on Day 11 

SCH-305 501519 Olanzapine Symptomatic Die due to sedation Withdrawn 
10 mglday bradycardia on Day 36 

ALT - aiaJ.U!!e ~9't@n$fefol.se,AST = aspallate aminOlIllnsferase, DIe = discontinued, SAE = serious adverse e\'ent 

• Please see Attachment 1 f<x the detailed description of methodology. 

The appendices of the sponsor's response were over 1300 pages long. The undersigned 
reviewer conducted a word search in the PDF submissionfor "syncope." Over 
approximately 40 pages within the appendices were found to have this term. 

Reviewer Recommendation 
It is recommended that the sponsor be asked to provide a line listing of subjects in each 
treatment group in each study of each safety dataset (Phase I-III) with syncope (reported 
as a verbatim or preferred term) in all safety datasets that includes the following 
information: 

• Subject number 
• Verbatim and preferred terms 
• Whether or not the subject was an ADO or SAE with corresponding verbatim 

and preferred terms 
• A hyperlink and specification of exact location of a narrative description of the 

subject. 
It is recommended that the sponsor provide a narrative description of each of the above 
subjects that includes any clinically relevant information (e.g. diagnostic test results, 
clinical data, risk factors, and other information) regarding potential etiologies of the 
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syncopal event and that provides a clinical interpretation of the event (e.g. including 
differential diagnosis) with data to support to conclusions (e.g. results of a diagnostic 
work-up, vital sign data, riskfactors). The narrative information should also include a 
discharge summary of any subject to was hospitalized due to any type of adverse event 
(i.e. adverse events or clinicalftndings that led to hospitalization, prolonged 
hospitalization, or transftrred to a specialized unit, or an emergency room evaluation). 

A request for the above information (line-listings and narratives) is recommended for 
each of the following types of events: 

--

• Any subject with heart rate below 50 bpm (or had a related AE reported, such as 
bradycardia) during treatment (with normal values at baseline). 

• Any subject with a systolic blood pressure below 100 (or had a related AE, such 
as low blood pressure) during treatment (with normal values at baseline) that 
did not have orthostatic hypotension. 

• Any subject with a systolic blood pressure below 100 (or had a related AE, such 
as low blood pressure) during treatment (with normal values at baseline) that 
also had orthostatic hypotension. 

• Any subject with sinus pause, PR prolongation or AV block or a related 
arrhythmia (eveIJ reported as an AE or as reported by EKG assessment) during 
treatment (that was not present at baseline). . 

• Any subject with tachycardia (with a heart rate over 120 bpm are reported as a 
related AE, such as tachycardia, sinus tachycardia, as examples) in the absence 
of concurrent orthostatic hypotension (that was not present at baseline). 

IV. Sections of NOOS Responding to Inquiries of Elevations of CPK Levels 

The following paragraphs provide background information regarding the potential drug effect on 
CPK levels in which comments are provided from the perspective of the undersigned reviewer 
and therefore is provided in a televised text. 

The sponsor was asked about a potential CPK signal observed in high versus low OROS treated 
Phase I subjects that showed a greater mean elevation after a high dose of OROS Pal compared 
to levels obtained after receiving a low-dose of OR OS Pal (reftr to the original NDA review for 
details under section 7.1.7.3.1). Schizophrenia Phase III trials (double-blind, short-term trials 
and open-labellongterm trials) showed highly variable CPK levels acrosS treatment groups, 
across subjects and fluctuate came levels over time such that results were difficult to interpret. 
While these observations could be reflecting elevations related to the patient population rather 
than being drug-related, highly variable andfluctuating CPK levels can lead to difficulties in 
detecting a potential drug effect (as discussed previously in the original NDA review). 

The sponsor was asked about the above potential signal in healthy subjects in Phase I trials 
(found in the safety dataset of 17-Phase I pooled studies, as described in the review of the 
original NDA submission). The sponsor was also asked to provide descriptive statistical results 
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and incidence of outliers for other treatment conditions (e.g. placebo, risperidone), since this 
information could not befound in the original NDA submission (as described in the original 
NDA review). 

Response: The sponsor's response indicates that only some of the Phase I trials collected post
dose CPK data and that Phase I trials with placebo or risperidone treatment conditions were not 
among these trials (i.e. CPK data was not collected in trials with a placebo or risperidone 
treatment condition). 

The Phase I trials that included post-treatment CPK assessments, had blood samples colleCted at 
the following time-points (these trials were cross-over trials generally involving several single
dose treatment periods and between-treatment-period washout intervals of at least several days): 

• Screening 
• End-of-study visit (at 5 days post-dose for Studies -POI-IO08 and POI-IO07 

and at 4-8 days post-dose for other studies). 
• Prior to dosing on selected treatment days in a few of the trials (trials generally 

employed a multiple day washout period) 
• One study also had a 48 hour post-dose laboratory assessment for Period I 

only (Study -POI-I006). 

A total of 177 subjects in the pooled Phase I dataset had CPK levels at a time-point after dosing. 

The following summarizes the grouping of subjects by treatment condition for the Phase I safety 
dataset that included-subjects receiving high and low dose OROS pal and/or IR pal as follows 
(copied from the submission): 
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Treatment Group Description 
Placebo All placebo treatments 

Paliperidone IR: All immediate-release qf> treatJlJeDts, including 
intm.'eI1Om (iv_) injection, C labeled oral solution, oral 
solutions and tablets widll3cemic mixtures, oral solutiom 
of(+) and(-) enantiomm 

Paliperidane Othe-: All e.~tal fummlations containiDg paJiperioone 
doses of 2 to 6 mg (includes osmotic modules, 
ualiDeridone flat and ascending profiles,. coated OROS, 
_OROS, and~fonwlatiom) 

Paiiperidone OROS, Low DOse: _~ 3 to 6 rug paliperidone doses using Phase 1 (or SlOW 
OROS - 2 rug tablets) Phase 3, and c.onunercial to-be-
mmketed ER OROS ~ fommlations 

Palipaidone OROS, High Dose: All 9 to 15 mg paliperidone 0056 using Phase 1 (or 
SLOW OROS - 2 rug tablets), Phase 3, and COOlJlleICW 
to-be-mm.-eted ER OROS paliperidone funwlatiODS~ a 
first day of placebo in a I-week palipeiidooe. group in 
Study R076477-SCH-lOl foIlm\~ by 12 mgpaliperidone 
OROS 

, 

Risperido-ne: All 2 to 8 mg oral risperidone treatments, including 
risperidone ascending profiles, osmotic· modules, oral 
rolutions, and IR tablets 

The incidence of outLiers()nhigh CPK levels in the combined safety dataset was as follows: 
• 1 %oflow dose OROS pal subjects (1176 subjects) 
• 3 % of high dose OROS pal subjects (41123 subjects) 

--

• 0 IR Pal treated subjects met outlier criteria, while noting that the dose given to these 
subjects was generally lower. than the low and high dose OROS treatment conditions, as 
shown in the previous table (1-3 mg of which a few subjects received drug 
intravenously). Furthennore, only 21 subjects received the IR Pal treatment. 

The sponsor provided narrative descriptions for the above 5 subjects who were outliers on high 
CPK levels (Attachment 1 ofthis review provides a copy of these narratives). CPK level values 
~ere also provided for each assessment time-point for each of these subjects, which will be 
shown later. 

The sponsor concludes that there were related events that "could explain the abnonnality" in 
each of the 5 subjects, such that elevations in CPK levels did not appear to be drug-related in 
these cases_ 

Since the above 5 subjects came from either Study -PO 1-1 008 or Study -PO 1-1 0 1 0 the following 
additional infonnation about these 2 trials is provided below: 
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• The majority of High and Low dose ER Pal subjects in the Phase I safety dataset came 
from either or both of these 2 trials as follows (copied from a section of the sponsor's 
table): 

I Tnoatment 2l'OUP StndT 
PAll OROS low dose (n=76) POl-lOO6 (n=20) 

POI-lOO7 (1F4) 
POI-lOlO (0=49) 
SIV-IOI (lF3) 

P ALI OROS high dose (n= 127) POl-lOO8 (n=8O) 
POI-IOlO (iF47) 

• The study design of each of these 2 trials is shown in the table below (copied from a 
summary table that was provided by the sponsor). 

I Study I Study design/enrolment status 

R076477-POl-lOO8 SD, OL, IlIlldomized, 3-\1IlIY CO in healthy males / single oral doses 

Final bioequ.ivalence of 15 mg (9+3+3 mg) PAl.. ER., 15 rug PAL ER tablet (fed or fitsting) 
and food effect ,1 BE of Phase 3 formulation (9+3+3 mg) .\'5. highest strength (15 rug) 

(ER) of com:mercial fomrulation, food effect on highest strength 

commetcial formulation. 

No. SQbj. enrolled: 80 Treated u'ith Paliperidone: 80 

R076477-POl-101O SD, OL, rnnd.."Illized., 5-way CO in healthy males./ oral dose, 3, 6, 9, 

Dose proportionality l20r 15 rug PAl.. ER tablet (fasting) l dosepl"oportionality. 

(ER) No. Subj.eoroUed:50 Treated t\'ith Paliperidone: 50 
- -- -._- - - . - . - -- - .. . - .. - .- -

Reviewer Comment. The sponsor used a cut-off criterion of>990 Uli. The rationale for 
selecting this cutoff criterion for a healthy Phase I subject population cannot be found in their 
response. Such a remarkably .abnormal value may not be the optimal cut-off criterion for a 
generally healthy population for detecting a potential drug-related effect. 

It is also not clear if greater group mean CPK values in the high OROS compared to the low 
OROS and the IR Pal groups would still be revealed if datafrom the above outlier subjects were 
excluded from the analyses. In any case, the incidence of outliers was higher in the High dose 
compared to the low dose OROS Pal conditions and suggests a dose-dependent effect of Pal on 
CPK levels (as previously described in the review of the original NDA). 

--

Higher group mean CPK values were also observed in the high OROS group compared to the IR 
Pal, as previously described. Tl?is observation may be also reflecting the dose-dependent drug 
effect, since the IR Pal condition involved lower single dose levels (1-3 mg) than were given to a 
number of subjects in the low OROS condition (3-6 mg). It is also important to note that the IR 
pal condition used shorter actingformulations, including an intravenous route of administration 
in some subjects, in contrast to the longer acting, oral OROStreatment condition. Therefore, 
these other confounding variables may have also influenced treatment group differences on CP K 
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values. Another consideration is in the small sample size of the IR pal condition which consisted 
of only 21 subjects. Finally, it is not clear if the above positive findings are reproduceable. 

While several subjects may have had events that might account for the CP K levels at least a role 
of Pal is possible for at least the following reasons (see Attachment I of this review for a copy of 
the individual-subject narrative descriptions): 

• Subject 101017 had "chest pain (muscular)" thought to accountfor the elevations in 
CP K, yet it is not clear from the narrative whether or not this muscular-related event 
was drug-related (e.g. muscular pain may have occurred due to a dystonic like or 
other extrapyramidal related event which in turn, could be associated with elevations 
in CPK). Several adverse dropouts due to extrapyramidal side eifocts reported in 
Phase I subjects could have been associated with elevations in CPK 

• While a few subjects also had abnormally high. CP K levels at baseline, these baseline 
values did not meet outlier criteria, yet remarkable CP K values (values that met 
outliers criteria including values of up to 8240 UII) were revealed after these subjects 
received multiple single-dose treatment periods and they generally received the higher 
dose level treatment conditions ('e.g. 12 and 15 mg dose-levels). One exception is 
subject 101038 in which this subject met outlier criteria after a single treatment 
period Yet, the highest dose level (15 mg) was given on this first treatment period, 
while lower doses were given on subsequent treatment periods. Laboratory CPK 
results for each time-point in each subject is shown later in this review. 

• Attachment 1 of this review provides the narrative descriptions of the 5 subjects. 
• Although the washout interval between treatment periods wasfor several days (as 

previouslydf!si:ribed),- it is not clear how soon after treatment the CPK values 
increased, -since CP K levels were not obtained until the next treatment prior to dosing 
for that given treatment period One might also expect a possible lag in the rise of 
CP K levels following dosing, as can be observed with some drugs that induce 
elevations and liver function tests, based on the experience of the underSigned 
reviewer. 

• Given the above comment of a potential lag period that the underSigned reviewer has 
observed with some drugs inducing elevations in liver function tests, it is also notable 
that 4 out of the 5 subjects also showed elevations in liver functions tests (the above 
subject with muscular chest pain did not have elevated liver functions test values). 
Yet, several of these subjects also had other AEs that suggested the possibility of a 
systemiC illness (e.g. one subject had "common cold" AE reported). 

• A clear reason for elevated CP K and elevations in LFTs in the 4 out of 5 subjects 
showing these abnormalities could not be found in the narrative descriptions (e.g. a 
diagnostic work-up with results such as a alcohol abuse, viral hepatitis based on CRC 
and hepatitis antigen, antibody work-up, among others). 

Individual subject CP K levels over time for each of the 5 above subjects who met the outliers 
criteriafor elevated CPK are shown below (as copiedfrom the submission; see Attachment 1 for 
narratives and for treatment conditions for each of the following corresponding treatment 
periods): 

12 
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It is also important to note that it is not clear why elevations were sometimes observed after 
longterm term treatment in subjects in the open-label trials (e.g. considerlack-of-efficacy in 
which subjects become acutely psychotic and agitatedfor example, or drug-related adverse 
events or other potential events that may account for this observation). 

In conclusion, the sponsor's response does not provide adequate assurance that a potential 
OROS Pal-related signalfor elevations in CPK does not exist. Refer to the original NDA review 
for further comment on this potential signal relevant to the Phase III patient population. Also 
the original NDA review describes subjects with elevations in CPK and LFFs {liver function 
tests} that may or may not be inter-related. 

Reviewer Recommendation. As previously advised in the original NDA review, it is 
recommended that this issue be resolved before considering afinal approval action on this NDA 
(in the case the Agency grants an approvable action). If the ~ponsor cannot provide convincing 
data to explain non-drug-related reasons for elevations in CP K in their trials, it is also 
recommended that labeling inclu -------------_______ _ 

-
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__ . a As 
recommended in the review of the original NDA submission this subsection under Warning and 
Precautions should be includedfor describing elevations observed in liver junction tests in some 
subjects of the Phase I-III trials. This section should also indicate that sometimes these 
elevations were also associated with elevations in CPK. 

v. Selected Responses to Inquiries about ECG Study -SCH-I009 

Results and Reviewer Comments. 
Refer to the review of the original NDAfor details on the ECG Study SCH-I009. The sponsor 
was asked several questions about results from this study. The most revealing results were 
provided in their response that included the following information (some of this information was 
provided in recent e-mails from the sponsor of which a submission under the NDA is pending at 
the time of this writing): 

• Raw mean and least square mean QT and QTc interval values of each gender in each 
treatment group were requested for data-points that correspond to data points shown in 
the sponsor's Tables 108 and 109 found in the CSR of this study that summarize their 
results (also shown in the clinical review of the original NDA under Section 7.1.12 A) . 

• The sponsor was also asked to provide least square mean values for QTc interval (of 
each treatment group as shown in Tables 108 and 109) based on their statistical 
analyses of results (only results of QTcLD could be found in the original NDA, but not 
for QTcF, QTlc or others as described in the review'ofthe original NDAfor details). 

The most remarkable QTc prolongation effects were generally observed at approximately 1 ~ 
hour post-dose on Day 2 (first day of Pal treatment which was given as 4 mg IR), Day 4 (first, 
day of the 8 mg dose-level), Day 8 (after 4 days of 8 mglday) in the Pal group. The maximal 
group mean increases (from the averaged pre-dose values) that were generally observed at these 
time-points were approximately10-12 msecfor raw group mean QTcLD, QTlc, and QTcF in 
male andfemale subgroups with some exceptions as shown in tables below (results ofQTcB 
were not requested since this was considered least informative,for reasons discussed in the 
review of the original NDA). These results of raw group mean values were generally similar to 
results of least square group mean values ofQTc (QTcF and QTcLD) but maximal group mean 
increases (also observed at the 1112 hour post-dose time-point on Days 2, 4 and 8) were. 
generally lower than the corresponding raw group mean QTc values (least square mean values 
were generally approximately one millisecond less than the raw group mean values). 

Gender differences can also be seen when examining the results shown in the tables below. 
Males appear to show greater maximal mean changes when examining tables showing results by 
multiple post-dose time-points that include time-points near Tmax. However, females appear to 
show a greater duration ofQTc prolongation when examining the averaged QTc mean increases 
on a given treatment day or when examining the data by multiple post-dose time-points (refer to 
the tables below). 
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The Sponsor's Summary Tables Provided in Their Response 
The following is a copy of sections of the .sponsor 's summary tables for the raw QTc mean 
changes at various post-dose time-points during treatment in.the Pal group (the results of the 
moxifloxacin group are not shown) for each gender (as provided in a 6/29/06 e-mail from the 
sponsor, the sponsor was asked to submit results as an amendment under the NDA, of which 
remains pending at the time of this writing). These results correspond to the results of Table 109 
in the CSR and shown in Section 7.1.12 of the review of the original NDA (this table as found in 
the original NDA only showed results of least square mean changes in QTcLD which were not 
provided for each gender subgroup within each treatment group and were not provided for other 
methods for calculating QTc). 

T"'~ ECC.96B: ECG: D.scripIive mristks on QT.'QTc Difm"",:." from Day I CD OilY' 2.3.4.8,9 .md 10 .. e>cl1 Tm.opo;m by Se!t 
(STIlDY R076477·SCH-lOO9: PH·ProtocoI ~ Se!) 
p~~ QfdD (m.) 
Treatt:!enl Ann: IR. p~ 
Ser.Male 

Day 2 {pAil 4mg} Day 3 {pAil 6 mV Day .. (PAil S mg) 

~~"SE) (90% Cl LL;90% a UL) M • .m(SE) (90% a ll;~'. C1 UL) Mean(SE) (90% CI ll;~", a UL) 
Tim. 
PRdose 0.3 (1.41) ( ·1.10; 2.69) ..(l.5(UO) (.2.68; 1.74) 0.1 (135) ( -2.1)7; 1.49) 
3Cmin 4.l (2.05) ( 0.64; ?.5S) 3.1 (1.70) ( 0.21; 5.96) 5.9 (L65) ( 3.15; S.74) 
Ib. 4.9(1.70) ( 1.99; 7.71) 5.5 (l.59) ( 2.79; 8.16) 6.4(1.58) ( 3.75; 9.08) 
Ib30min 10.4(2.03) ( 7.02; 13.87) 8.2 (U3) ( 5.11; 112S) 11.5 (1.12) ( 7.78; 15.17) 
2h 6.0 (i.7l) ( ios; 8-86) 5.8(207} ( 1.31: 9.30) 7.5 (l.8I) ( 4.44; 10.56} 
2b.3Omin 3.8 (L49) ( U3: 6.27) 4.5(1.37) ( 2.16; 6.79) 5.5 (1.63) ( 2.7i~ 8.19) 
,11 4.l(U6) ( 0.99; 7.19) 4.2 (1.77) ( 1.23; 7.21) 8.1 (233) ( 4.12; 11.99) 
3b.300ri:t 3.9 (1.59) ( 1.21: 6Si) 0.9(1.79) 0: .1.17; 3.89) 5.2 (1.61) ( 2.45; 7.91) 
4b. H (l.SS; ( -0.02: 624) 3.1 (1.70) ( 0.23; 5.99) 4.3(1.55) ( 1.71; 6.95) 
6b. LS(L72) ( .UI; 4.72) ..(l.S (J.S6) (-3.89; 2.39) L5(H9) ( ·1.04; 3,99) 
1211 1.1 (1.311 ( -0.16; 4.2&) -0.9 (l.XI) ( ·3.81: 1.93) U(I.69) ( ·1.61; 4.12) 

.- . -~'.-- --
Toble ECG.96B, fCG: De.cripti,.., mtB:;." "" QTiQT~ ~ £ram Day I ..... Day> 2,3,4,8,9 .md 10 .. e>cll Timoj>oint by Su 
(STliDY RQ76477·SCH·l009: P .. ·Protoccl."-mh-m Set) . 
P=meta ... QTd.D (=) 
TI~.tmo:lt Ann: IR Po!liperidone 
Sex: Male 

Day S (pAil S Ill:) 
2<l •• II(Sf) (90% a LL;90% (1 UL) 

Tim. 
Predo-... 17(1.54) ( -0.93; U8} 
:romm 6.&(1.76) ( 3.7S; 9.72) 
III 7.8 (UI} ( 5.26; 1035) 
lli.lOmin IL7 (LSI) ( 8.66; 14.79) 

2h 9.1 (1.63) ( 6.38; 11.90) 
2h3Omin 1.5 (1.91) ( 4.32; 1077) 
3h 7.8 (1.97) (4.51; 1 U6) 

3hlOmin H(HI) ( 0.71; 851) 
4h 5.8(1.44) ( 338; S.23) 
6b. ';.0 (15!!) ( 1.35; 6.71) 
1211 3.' (1.40) ( 134; 6.(8) 

Day 9 (po-..-) 
~feanI.-SE) (90% C1 Ll..;9O% C1 UL) 

1.2 (2.06) ( ·2.33; 4.64) 
5.6 (1.7S) ( 2.63; 8.64) 
5.1 (1.73) ( 2.17; 8.00) 
5.40.28) ( 159; 9.30) 
5.6(1.88) ( 244; 8.7S) 
1.5 (U7) (·1.65; 4.68) 
J.2(1.70} ( 0.33; 6.06) 

H(LM) ( 0.65; 6.85) 
1.9(139) ( -0.48; -Ul) 
i.8(1.64) ( ·J.02; +52) 
3.6(1.60) ( o.s8; 630) 

Best PossIble Copy 

15 

Day III (pootlleatmenri 
Me,m(SE) (90% CI Ll..;90% a UL) 

0.1 (1.51) ( ·1.51; H3) 
7.0 (US) ( 4.33; 9.67) 
1.3(!.75) (-0.67; 5.23) 
3.1 (228) ( -0.&0; 6.91) 
1.4(1.88) ( ·L81; 453) 
0.1 (I.5O) ( -2.57; 2.85) 
0.9 (!.76) ( ·2.12; 3.84) 
1.0(156) ( ·1.64; 3.64) 
2.2 (1.66> ( -0.64; 4.97) 
0.3 (1.53) ( ·2.33; 1.83) 
3.2 (1.56) ( 0.54; 5.81) 
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Table £CG.06B: ECG: Doo-.oiptiye """sties OD QTiQTc ~ &am Day 1 on D.l" 1.3,~,8,9.md 10 3t Ea<h Timepoim by Sex 
(STUDY R076477-SCH-l009: Pe<-Pl"OtDCcl Anah-.is ~) 
P~QTcLD(ms) 

TRatmeDt Aml: IRP:ilipendoae 
S=Fem.1Ie 

Day 2 (pALl ~ mg} Day 3 (PAU6m;) o.y .. (P-W S DJgj 
MNnt'SE) (90% (1 ll;90~. Cl tiL) 1km(SE) (90% a ll;9O% q UL) Me..,(SE) (90% Clll;~~ (I UL) 

Time 

~'" H(3J}~) (~.SS; 10.63) 2.6 (355) (-4.10; 935) ~4(3.50} 

30min 7.2 (250) ( 2.1-4; 1210) 20(3.01) ( -3.84; 7.84) 3.3 (4.39) 

lh 5.1 (3.90) (-2.17; 1252) -J.] (5.3~ (-11.28; 9.03) l.9(3.SI} 
UdOmin 2..1 (3.22) ( -4.11; 840) 0.1 (4.43) ( -8.26; 851) 1.0'(4.68) 

2h 2.1 (255) ( -HI: 7J0) -0.6 (3.51) (-i2S: 6.03) 6.1 (4.82) 

2h3Gmin 1.6 (3.7i) ( -SAO; 8.65) ~1 (4.65) (-6.69; 10.94) -0.\ (US) 
3h 3.5 (1.S0) ( -1.51; UI) -3.6 (3.63) (-10.50; 3.25J 29(5.30) 
3h3Omin 1.4 (2.96> (-4.24; 6.99) -4-6(231) (-9.02; -0.23) . -53 (4.04) 
4h 2-0(3-57) ( -4.38: S.3S) -28 (3.0S) ( -8.53; 3.03) -2.7 (4.71) 
6h 2-6 (HO) (-7.60: 12.85) -3.5 (4.94) (-12.&6; 586) 0.6 (S.35) 
12h 1.0(L76} (-2.34: 434) -IU (2.33) ( -4.79; ·t04) I.S{2.4S) 

Tabla ECC.06B: ECG:~ .. ~ COl QTiQTc ~ &omDay 1 ""Day. 2,J,U,9.md 10 .. 'e.d. TlmIpOim by Sex 
(STUDY R0764l7-SCH-lOO9: I'eI-Proiocol Amir.h Set) 
Pznmttor: QTcLD (=} 
TIUtme!lt _>Um: IR. P~idooo 
Sex: Fon:>le 

( -4.26; 9.D]) 
(-S.24; I I.82) 
( -5.33; 9.08) 
( -1.S7; 9.S7} 
(-300; 15.15) 
(-lOll; 9.92) 
{-H5; 13.16} 
(-B.14; 25~ 
(-11.87; 6.44) 
(-9.51; 10.76) 
(-2.94; 6.44) 

D.,8(?ALlSmg) Day 9 (p_tmmt) o.y 10 (Po_ .. _) 
~1.;m(SE) (90':. a LL;90% C1 UL) M .... (SE) (90% Clll;90% a UL) Me;m(SE) (90% CI Ll.:90% a VL) 

T~ 

P.N.osO 6.H3.95) -1.11; 13.86) 5.8 (4.34) (-2.48; 13.98) 3.S(2.~ ( -1.68; 9.18) 

3Wrin 8.0(3.49) 12~: 14.78) U(457) (-i.75: 10.03) 8.0(5.45) (-2.59; IS59) 
Ih 9.4(H~) 0.61: IS.!4) ~.l (4.04) ( -i.78: 733) 1.8 (3.S6) ( -5.57; 9.0?) 
Ih3iJurin H(4.69) -1.51; 16.17) 28(4.34) (-H7; 10.97) U (3.79) (-H3; S.43) 
2h 7.9 (3.SS) !.IO: 14.65) 3.1 (3.SS) (-4.40: 10.69) 3.0(1.69) (~.20; 6.20) 
2h.l1lmm S.4(4.4S} ~.I 0: 16.85) 2.00.74} ( -5.09; 9.09) 1.8 (3.33) (-US; SAlS) 
3h 7.0 (5.58) -3.57: 17 ~7) 4.3 (5.01) (-5.15; 13.75) 53(285) (~.15; 1<;.65) 
3h3Om:n U{HI) -0.21: B.46) S.i {4.92} ( ... U9; 14.44) 3.6 (3.45) (-292; 10.17) 
4h 5.5 (4.57) -3.15; 14.15) -2.6 (U6) (-n.23; 6.09) 0.5 (2.99) ( -5.16; 6.16) 

6h 8.1 (4.79;. -0.96: 17.11) -Ll (9.00) (-18.63; 16.35) 3.9(4.33) (-433; 120S;' 
J2h 4.0 (2.12) -iH):!;· -a.02) 4.8 (1.68) ( 1.57; 7.93) 8.9 (1.87) ( 522; 12.49) 

Best Possible Copy 
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Tobie ECC.06B: ECG: ~'"" mfutics em QT:QT< DiiWODCeS from Day I CD Ihy, 2,3,4.&,9 md 10 ;at ;"on T.-point by Sa: 
(STliDY R076477-SC'"rl-lOO9: POI-1'rom<o1 AlaIym Setl 
P=tII!r. QTcf (=j 
T remnem Ann: IR PaIiperid.oae 
Sex:~h1. 

Doy2(pAU 4 mV Ihy3(pAU6~) Ihy4 (pAllS md 
lI.!em(SE) (90% a ll;~~ a t.JL) M.on(SE) (90% a ll;90% a ULj Mtm(SE) (90% a LL;9O"10 a UL) 

Time 
Predo,e 0.6(137) (-1.76; 2.88) ~.6(1.44) (-3.02: 1.84) 0.7(1.43) (-1.68, 3.15) 

10min 3.7 (1.95) ( 0.42; 7 .• m 24(1.66) (~.3&; 521) 5.6(1.76) ( 2.61; 8.56) 
Ih 5.0(1,73/ ( 210; 7.95) 5.7 (L63) ( 2.95; Ul) 6.6(1.62) ( 3.90; 938) 

. Ib3Cmin 10.6 (2.GO) ( 7.26; 14.0-1) 7.6(1.86) ( 4,49; .10.79) 11.6(2.10) ( 7.89; 1533) 

2h 63 (165) ( 3.49: 9.1l7'J 5.7 (2.11) ( 2.15: 9.29) 8.0(1.&8) ( 4.82; IUS) 
2h3Cmin H(l.45) ( 1.14: 60)} •. 1 (1.29) ( 1.88; 6,23) 5.6 (1.61) ( 1,87; 8.35) 
Jh 3.9(U'l) (0.95; 6. Ti) 3.1 (1.69) ( OM; 6.55) 7.7(2.29) ( 3.8); 11.59) 
3h3Cmin 3.6 (US) ( 0.97; 630) 0.9 (1.70) ( -1.99; 3.76) 5.0(1.49) ( 2.51; 7.54) 
4h 3.0(1.79) (~.05; 5,99) 3.1(1.72) ( 0.20; 6.02) 4.4 (1.68) ( US; ;.16) 

6h 25 (1.89) (~.71; 5.67) ~.3 (1.96) ( -3.59,- 3.tl4) 2.4(1.64> (~.33; 5.12) 
I1h 2.1 (UI) (~.16; 4.49) -1.1 (1.Ci3} ( ~3.S7; 1.64) 1.2 (1.72) ( -1.68; 4.14) 

Table ECG.06B: BCG: I>e=;pb"e statistics on QT,iQT< Diifenaoes from Ih)' 1 "" D") .. 2,3,4,8,9 md 10;at och T1JDOiIOiat by Set 
(STUDY R.Oi6477-SCH-lOO9: Pet-Protocol Allah";' Set) , 
!'=meIer. QTcF (ms) 
T_ Ann: IR Pal.'J;e.";doo<! 
Se:c}h1. 

D")·8 (pAll 8m;) DolJ' 9 (postlle3twent) Day 10 (po,tlreatmeol) 

Mem(SE) (90% CJ LL;90% a liL) Mun(SE) {9O",i Clll;90% a ULj Mun(SE) (90% CI ll:9O% a UL) 
Tim<! 
Predo,. 1.9 (1.6;» ( ~.96; ''.is) l.5 (2.18) ( -2.20: 5.i7) -0.3 (1.60) (-3.01; 2,42) 
3Cm;n 6.5 (1.83) ( 3.44; 9.62) 5.5 (l.%} ( 229; 8,7I) 6.6(1.76) ( 3.61; 956) 
Ih S.5 (1.60) ( 5.79; 11.21) 5.4 (1.80) ( 235; 8,4:3) 20(1.92) (-u?; 5.12) 
IhlOmin 11.5 (l.SS} ( 8.33: 14.(7) BO.45l ( 1.17; 9.44) 2.3 (2.49) ( -1.S7; 6.::4) 

:!h 9.4(1.53) ( 6.81; IHi) 5.2 (1.97) ( U7; 8.52) 0.8 (2.OS) (-.PO; 431) 
2b3Omin 7.8(1.58) ( 5.16; 10.49) 0.9 (1.88) (-231; 4.03) ~.9 0.64) (-3.69; 1.55) 
3h H(176) ( 4.44: 10.40) 2.0 (1.64) ( -0.76; 4.76) ~.4(UJ} ( ·3.46; 2.73) 

3h3Cmin V (2.12) ( 0.98; 8.47) 3.1 (1.78) ( 0.22; 6.23) 03 (1.55) (-2.34; 289) 
4h 5.6(1.50) ( 3.07; 8.15) 1.3 0.43) (-I.H; 3.69> LS(L79) ( -Ll9; 4.86) 
6h 5.2 (1.73) ( 2.30; S.H) 2.0 (LSS} ( -1.15; 5.21) 0_4(1.72) ( -2.54: 3.26) 
I~h ·UI(L47} i'151;--6.49) 4.1 (L68) ( 1.25; 6.93) 3.0 (1.73) ( O.C4; 5.90) 

Best Posslb'~ Copy 

17 

" --



Med binder - page 104 of 549

i;. 

( 

\., 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral fonnulation 

TabJ.£CG.II6B: ECGe D..5Cripli..-e =tis';"" on QT,'QIc Di&en.....,. fum Day I on 0.1'" 2,3,4,8,9 aDd 10 s ex!! Timopcim by Sex 
(STIlDY RG76477-SCH·1009: P",·Plot""oI Am!nis Set) 
?=ator: QTcl' (=) 
T",atme:I1 Ann: IR. ~ 
s.,,:Fem>le 

Day 2 (pALl 4 mg) Day 3 (pAU6mg) D.y"(PAll8~) 

Mem(SE) (90% 0 LL;9O"·~ a UL) M.:m(SE) ~ .. 0 LL;9O"' OUL) Mun(SE) (90% CI LL;90% 0 UL) 
rlDll> 
~e 4.S(1.9i} (-C.&7; 1(37) B(2.!») ( ·132; 9.82) 2.9(3.10) ( ·2.99; 8.74) 

3C.mn 63 (l.S7) ( 2.56; 10.11) 2.0(3.06) ( .3.95; 795) 31 (3.98) (-4.60; 10.&9) 
Ih 4.3 (3.94) (·2.71; 12.21) -C3 (5.01) ( ·9.73; 9.23) 3.0 (3.20) (·3.07; 9.(7) 
lh30min 2.l (3.07) ( .3.82; S.lO) 0.4 (432) ( .7.80; S.5S) 1.6 (3.96) ( ·5.88; 9.13) 

2h 1.1(27-1) ( -4.18; 6.-16) O.l(2U) ( -4.91; 5.l6) 6.5 (3.95} (-C.98; 13.98) 
lliOmin 0.8 (3.36) ( .S.62; 7.l2) 3.0(3.6')) ( .3.96; 9.96) -C.3 (".!IS) ( .9.97; 9.40) 
3lL 3.l (3.06) (·2.66; 8.91) .3.1 (3.29) ( ·935; 3.10) 2.1 (4.55) (-6.70; 10.98) 

3b3Omm 09(3.21) ( .S.21; 6.96) -4.1 a.08) (-1.01; -0.18) ·5.1 (3.9-1) (-12.80; 252) 
4h 2.1 (3.«l) ( -4.32: 8.57) ·1.6(2.52) ( -6.-10; 3.15) .3.0(4,.18) (·11.70; 5.70) 
6h 3.6(5.89) ( .7.53; 14.78) ·3.3 (5.0?) (·!2.86; 636) 1.4(5.65) (~33; 12.08) 
1210 1.0a.2O) ( ·2.16: 6.16) -C.1 (2.75) ( .5.34; 5.09) 25(1.56) ( .2.36; 736) 

Table £CG.II6B: ECG: ~<"e stai.ric< on QTiQTc~, &om!>ay 1 on!>a} .. 2,3,4,8,9 ad 10 oi ucll Timepoim by ~ 
(STIJDY R.076477·SCH·lOO9': Per·Ptotacol ~ 56) 
P...,.,.,t.>..t: QTcl' (ms) 
T.-". Anu: IR. PaL.~ridoae 
Sex: Fem>le 

Day8(pAU8~) 

M .. n(SE) (90%CILL;90%aUL) 
Time 
Pt-odo,@ 7.4 (3.7S) ( 0.21; 1454) 
3Om;n 8.-1 (3.Gl) ( 257: 14.19) 
lh 10.3 (4.21) ( 1.27; 18.23) 
Ih3Cmin 7.5 (4.35) ( -0.75; 15.75) 

2h U(J,69) ( 1.39; 15.36) 
lhlOmi!l S.8 (~.18) ( 0.S3; 16.67) 
3h 6.6 (5.3~) (·350; 16.75) 

3h3Cmin 730·75) ( 0.15; 14.35) 
-Ih 6.1(442) ( .2.25; 1450) 
6h !I.3(U;} .!.0·91;.U·W 
12h ~.3 0.10) ( 0.08; SA2) 

Day 9 (P",-) Day 10 (Pool!:reatmen.) 

Mem(SE) (90% a LL;"O% a UL) Mem(SE) (90% CI LL;90% CI UL) 

7.4 (374) ( 0.30; 14.45) 5.0(1.43) ( 6.40; 9.60) 
1.4 (3.17) (·5.90; 8.76) S.1 (5.43) ( ·2.-10; 18.69) 
05 (4.05) ( -7.L7; Hi') 1.9(429) ( -6.25: ie.OI) 
3.0 (4.17) ( -4.91; 10.91) 1.1 (3.80) ( -6 .. 07; 8.32) 

3.4(HO). (.3.18; 10.(4) 2.5 (1.61) (-C.56: 5.56) 
1.0 (3.62) ( -4.85; 8.85) 1.6 (JAI) ( -4.S3; !.O&) 
43 (5.13) (.5.4i; 13.97) 4 .. 9 (3.0S) (-0.96; lO.7l) 
5.3 (5.11) ( -4.63; 15.13) 3.1 (3.68) ( .3.85: 10.10) 

·2.7 (450) (·11.46; 6.03) 0.3 (3.l1j ( .5.66; 6.16) 
-C.4 (9.67) (·19.21; IS.*> ",.0 (4.56) ( .. 1.6-1: 12.64'l 
5.8(H5) ( 3.01: 8.49) 9.90.02) ( 5.9-1; 13.78) 

Best Posslbfe Copy 

The following isa copy of sections of summary tables provided in the 6129106 e-mail showing 
only the Pal group least square mean changes in QTcF (previous tables showed raw group mean 
changes) subdivided by gender for post-dose time-points during treatment days corresponding to 
Table 109 of the CSR (Iable 109 was also shown in Section 7.1.12 of the review of the NDA 
which only included results ofQTcLD and notfor other QTc results such as QTcF and QTlc). 

Note gender differences in the tables below. While males appeared to show a slightly 
numerically greater peak mean increase in QTc than females. (examine the 1 % hour post-dose 
time-points on Days 2, 4 and 8},females appeared to show a more sustained QTc prolongation 
effect than males (examine Day 8 pre-dose values and values at subsequent time points for each 
gender). Results ofQTcLD are not shown but were generally similar to results ofQTcF shown 
below. 
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Tobl. ECG.06C: Leas! SquareM...,~ fu=lhy I ODD.}",,", 3, 4, S, 9;md lOuEach r~point bys." \\'hileAdj",~ furO<he<Pote>tiaI C~F.ct<m 
(SlUDY R07M77-SCH-l009: P .. -Protocol Anili-.h Set) 
P3r3D»rer: QTd' <=) 
Treatm!n<: IF. Paiipo!~ 
s.,,:Mal. 

D>y2 
LS1.fem dif! (SE) (90% a ll;90% (1 UL) 

l'i= 
1Tod<Y.e 1l2(H1) ( -3.86; 4.17) 

30min 3.2 (2.3:;) (-0.82; 7.12) 

Ih 4.S (239) ( 0.49; H3) 
lh30mm 10-1 (239) ( 6.10; 14.04) 

2h 5.7(2.39) ( 1.74; 968) 

2h3Omm 3.0(2.39) ( -0.96; 6.98) 

3h 3.3 (239) ( -0.68; 726) 

3h3Cmin 3.1 (239) ( -0.90; 7.(4) 
4h H(2.39) (-157; 637) 

6h 1.9 (2.39) (-2.07; 5.87) 

12h 1.7 (HI) ( -, 31: 5.67) 
S .. f<I<>moI,o, "" th.. fu,. ...... of ihe table. 

Day 3 Day 4 
LS..\!an dif£ (SE) (90"~ a ll~," a UL) LS~t.;m diI[ (.SE) (90"~ CI LL;!IO% a UL) 

-l.0 (2.42) ( -S.CiI; 3.02) 0.3 (2.42) (-3.69; 4.35) 
1.8(2.39) ( -2.12; S.S2) 5.0(2.39) ( 1.04; 3.98) 
5.1 (139) ( US; 9.09) 6.1 (2.39) ( 2.10; 10.04) 
7.1 (2.39) ( 3.10: 11.04) 1l.0(2.l9) ( 7.07; 15.01) 
5.2(239) ( 1.18; 9.12) 7.4 (239) ( 3.46; 1!.40) 
3.5 (239) ( -0.48; 7.45) 5.0 (239j ( l.0i; 9.01) 
3.1 (2.39) ( -0.85, 7.09) 7.2(241) ( 3.18; 1l.16l 
0.:3 (239) (-3.65; 429) 45 (239) ( 0.49; 8.43) 
1.5 (2.39) ( -1.43; 651) 3.8 (2.39) ( -O.Il; 7.82) 

-0.8(239) (-4.81: 3.l2) 1.9(239) ( -2.10; 5.84) 
-LS (2.42) ( -5.80, 2.14) 0.8q.41) ( -3.11: 4.78) 

--

T~bIeECG.eK: wstSquaRMGn~lrom03y 1 011 Days 2, 3, 4, 8, 9 mil 10 arExh Time Poiat by Sex\\1u1o_~-m., for OtherPotmti.l Cooiou!IdinrFa<:tor. 
(STUDY R.076477-SCH-lOO9: Per-PJotocol Amlpis Set) 

Pmmetu: QTcF ems) 
Tmtmmt IR P>lipa'.dnne 
Sex:!.We 

LSMw: diI! (Sf) 
Tim~ 

Predo<.e 1.5 (2A2) 
30min 6.0 (2.39) 
Ih 7.9(239) 
Hi30min 10.9(139) 

2h U(2J9} 
2h3Omin 7.i (HI) 

3h 6.8 (239) 
3!i31'ADiu U(239) 
4h 5.0(239) 

6h 4.7(139) 

llh 3.6(2.41) 

[hi' 8 
(90% CI LL;9G% a UL) 

( -2.51: 552) 
( 1.99: 9.93) 
( 3.96; 11.90) 
( 6.96; 14.90) 
( 4.85; 12.79) 
( 3.07; 11.(5) 

( 2.88; 10.81) 
(0.18; 812) 
(1.0T9.01) 
( 0.68; 8.62) 
( -0.43; 7.55) 

See tixmtote, O!11hi tim pa:.e oi'~ l2ble. 

Iny9 IhyHJ 
LSMe.m di£i (SE) (90% (I Il.;90% a UL) LSMem diif. (SE) (90% (1 LL90% a UL) 

1.1 (2.44) ( -2.%; 5J2) -0.7(1.44) (-U5: 333) 
4.9(239) ( 0.96; 8.90) 6.0(2.39) ( 204; 9.98) 
4.8 (1.39) ( 0.85; 8.79) L4(139) ( -2.57; 537) 
4.7 (.lJ9) ( 0.77; 8.70) l.S (.lJ9) (-221; 5.73) 
4.6 (2.39) ( 0.65; 8.59) 0.~(239) ( -3.73; 410) 
OJ (HI) ( -3.65; 433) -U (2.39) ( -5.46; 2.48) 
1,4 (239) ( -2.54: 5.40) -0.9 (2J9) ( 4.90: 3.(4) 

1J (239) ( -1.32; 6.6Z) -OJ (2J9) (426; 3.68) 
0.1(2.39) ( -3.26; U8) 1.3 (139} (-271: 523) 
15 (239) ( -2.51: 5.43) -01 (2J9) (41S; 3.i6) 
3.6 (H2) ( -037; 7.66) 2.5 (2.41.) (-1.46; 652) 

Best PossIble Copy 
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T.ble ECC.~: L"",,$quareMemOiffs=ediomDay' I DIlDay. 2,3.4,8.9 md 10., Each Time PoiutbySa WhileAdjus~£ar Otba:Pote:>tialC~Fadon 
(STtlDY R.0764Ti-SCH-lOO9: P .. -PJotocol kl>lph Setl 
P;uameta: QTcF (""') T,_ IR.P>lipoI'.d=e 
~Fem.>le 

Ihy2 
l.S}.r..m die: (SE) ~. a ll;90% G UL) 

Predo<e 
3Cmin 
Ih 
Ihlllmin 
lh 
2!dCmin 
3h 
3h..'Omin 
4h 
6h 
121> 

33(4.19) 
-1-5 (4.62) 
33(4.19) 
1.4 (4.38) 
0.4(4.38) 

.j).7(·U9) 
1.6 (4.1!1J 

.j).6(4J9) 
0.6 (4. 1!1J 
2.l (4.19) 
(i.5 (4.19) 

(-3.66; 10.18) 
(·US; 12.11) 
(-3.66; 10.18) 
(-S.SS; 858) 
i .6.8S; 7.58) 
(-7.66; 6.18) 
(-5.2S; 8.56) 
(-7.53; 6.31) 
(~.28; 7.56) 
(-4-18; 9.06) 
(-6.41; U3) 

Iby3 
LSMnD diff. (SE) (90% GU,;90% a UL) 

2.S(4.19} 
.j)5(U8) 
-1.7(4.19) 
-U(U9) 
-1.4 (4.111) 
15 (4.19) 

.4.6(4.19) 

-5.6(4.19) 
-3.1 (4.19) 
-4.7(4.111) 
·U( 9) 

( ... U6; 9.68) 
(-i.71; 6.74) 
(-8.66; S.IS) 
(-8.03; S.SI) 
(~U8; S.56) 
(-HI; 8-43) 
(-1153; 2.31) 
(-U.s3; HI) 
(-10.03; 3.81) 
(-11.66; HS) 

,8.s3; HI 

Doy4 
LSMe.m difE (SE) ~~ G ll;9O!~ CI UL) 

1.4 (4.19) 
0.7(4.36) 
15(4.19) 
0.1 (4.19) 
5.0(4.19) 

-1.1 (4.38) 
1.4(438) 

-5.9(4.38) 
-3.8(4.38) 
-0.1 (4.J9) 
1.0 (4.19) 

opy 

(-553; Bl) 
(-6.57; 7.89) 
(-HI; U3) 
(-6.78; 7.06) 
(·1.91; IL9J) 

(-8.31; 6.15) 
(-5.88; S.sS) 
(-B.16; 1.29) 
(-11.02; .oJ.44) 
(-7.03; 6.81j 
(-5.91; 7.93) 

rsb~ ICG.06C: le3ST SquBe MUll Differm.."t:o CrOll!. Day I <m Days 2, 3, 4, S, 9 md 10 at Each TiIM Poini by Sex While ~ fm Oilier PotmtiAl ~ FKttln 
(STIJDY R.076477-SCH-l009: Per-Protocol.btlys~ Set) 
Pmmeter QTd' (mo) 
Tte3tmEm: lR. ~id~ 
S!x: fenul. 

DayS D.ty9 D.tylG 
lSMe>!l dit! (SE) (91)%CI ll;90%G Vl) L~ru:,. dif£ (Sf) (90% CIll;!X!% CI UL) lS11e.m difE (Sf) (90'.'. CI ll;~; CI m.) 

Time 
~e 5.9 (4.19) (-1.03; n.Sl) 5.9 (4.i9l (-1.03; 12.51) 3.5(4.19) (-HI: 10.43) 
3ilmin 5.9(438) (-1.29; 13.17) -LJ (438) ( -8.29; 6.17) 5.7(4.38) (-1.57; 12.89) 
Ih S.S(U9) ( 1.84; 15.68) -1.0(4.19) (-7.91; 5.93) 0.4(4.19) ( -653; 731) 

Ih3ilmin 6.0 (4.19) (.j).91; 12.93) 15 (4.19) ( -HI; 8.43) -0.4 (4.19) (-US; 6.56) 
14 69(4.19) (-0.03; 13.81) 2.6 (4.3S) ( -4.59; 9.86) 1.0(4.19) ( -5.91; 7.93) 
2h3ilmin ?3 (4.19) .... (-034;-14.18)- - 0.5 (4.19) ( -6.41; 7.43) 0.1 (4.19) ( -6.78; 7.OS) 

" _II 5.1 (U9) (-LiS; 12.06) 2.S(4.i9) (-4.16; 9.68) 3.4 (4.i9) (-3.53; 1031) 
3h3Cmin 5.S (·U9) (-1.16; l2.68) 3.8 (4.19) (-316; 10.68) 1.6(4.19) ( -5.2&: 8.56) 
411 01.6 (4J9) (.1.28.: 11.56) -35 (B8) (-10.74; 3.72) -11 (4.l9) (-3J6; 5.6&) 

6il 7.&(4.19) ( 0.84: 14.68) -11 (43S) ( -8.45; 6.Gl) 15 (4.19) ( -4.41; 9.43) 
l2h 2.S (4.l9} ( -4.16; 9.68) 4.3 (4.19) (-2.66; 11.18) 9.1(H&) ( 184; 1619) 

See fcom.x8 on !he fust pa~ oftbe ab~. 

The following tables show QTcF mean changes by treatment day of each of the above gender by 
treatment groups, Note thatfemales tend to show a slightly greater maximal numerical QTc 
increase than males (observed on Day 8 of treatment). This gender difference was greater with 
Moxifloxacin treatment (on Day 8) than with Pal treatment. 
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Tab~ EC(;,fJ:.~: ECG: Descripti'"e mtisrics on Diffaence5 from my 1 in Day A~'eng~ QT!QTc by Sex 
jSTUDY R076477-SCH-lOO9: Per-Protocol Amh~ 56) 
Par.c:n~teI: QT"r (Ills) 
Sex: Female 

Treatment Ann 

MC!Q&ncin 

Visit 
Dayi 
Day! 
Day 3 
Day 4 
Day 8 

03;-9 
Day 10 

Day 1 
Day 2 
Day 3 
Day 4 
Day 8 
Day 9 
Day 10 

T re<Ifment Group 
Plx..bo 
Pali 4m: IR. q.d. 
Pali 6mg IR. 'lod. 

Pali Smg IR. q.d. 

Pali 8mJ IR. q.d. 

Pnsttrt!atment 
Po.matmtnt 

Plxebo 
~ 

Plxebo 
Placebo 
MOXI4Oi)~ 

Postm!~tment 

P01tbUtment 

Mean Oi£ii!rence 
N Mean(SE) (SE) 

8 402.5 (S.M) 
7 407.3 (638) 3.0 (2.77) 
8 4009(5.04) -1.6 (2.58) 
7 405.3 (5.48) U(3.42} 
8 409.6 (6.31) 7.1 (3.07) 
8 405.6 (5.52) 3.1 (434) 
8 406.6 (5.32) 4.1 (2.35) 

II 40104 (4.12) 
II 401.6(338) OJ (1.22) 
U 4032 (3.00) 1.S (2.49) 
1J 402.5 0.70) Ll (2.22) 
lJ 411.0 (2.77) 9.6(1.06} 

II 405.2 (233) 3.S (2.3S) 
II 401.6 (2.12) 13(2.44) 

Tabl~ £C(;.05B: ECG: Da-~'"e 5iatiSriC~ on DiffS"e!Ke~ from In). I in Day A,'ezaged QTIQTc by Sex 
(STUDY F.o76477-SClI-1009: Per-F'Iotocol Amh,is Set) . 
P-..rameI:e1: QTcF (nr;) 
Sex: Male 

Treatment Ann 

IR Palipaidooe 

Visit 
Dayi 
Day·1· 
Day 3 

Day 4 
!b}'S 
Day 9 
DarIa 

Day 1 
Day 2 
Day 3 
Day 4 
DayS 

Day 9 
DayHl 

Treatment Group N Mem(SE) 

Placebo 36 383.9 (2.43) 
- -PaJi4mg-JR.q.d. 36 387.1 (2.41) 

Pali 6mg IR. q.d. 36 3S5.1 (2.24) 
Pili Smg IR q.d. 36 387.5 0.10) 
Pili Smg IR q.d. 36 389.5 (2.03) 
POstm!3tmen1 36 386.9 (2.62) 
Postm!atm@nt 36 3853 (2.33) 

Pb:ebo 47 389.3 (2.17) 
Placebo 47 389.2 (2.10) 
Placebo 47 3&7.3 (2.12) 
Pb:ebo 47 3&79(2.16) 
MOXI400mf 47 39250.07) 
PoottJ1!atmeni 47 3-89.6 (l.98) 
Posttreatment 47 381.3 (2.13) 

Mean Diii'a-ence 
(SE) 

33(U6) 
1.2 (129) 
3.6 (1.08) 
5.6 (1.09) 
29 (1.28) 
L4 (131) 

.{l.0 (0.63) 
-1.9(0.88) 
-1.4 (0.99) 
3.3 (US) 
0.3 (1.11) 

-1.9(1.19) 

90%Confi~ 

Interr.tl OIl Mean 
IliiI'eunre 

{<US; 838) 
( -6.52; 327) 
( -5.64; 7.M) 
( 1.31; 1294) 
(-5.09; 11.34) 
( -032; 8.57) 

(-i94; 2.49) 
( -2.70; 6.34) 
(-H4; 5.12) 
<: 5.90; 13.38) 
(" -0.50; 8.14) 
( -3.15; 5.70) 

90% Confidence 
Interv.ll Oll Mean 

DiiFereDCe 

( 1.31; 5.24) 
( -1.02; 3.35) 

( 1.75; 5.41) 
( 3.75; 7.42) 
( 0.75; 5.09) 
( .(l.S2; 3.60) 

( -1.OS; 1.04) 
(-3.42; -0.45) 
( -3.05; O.2S) 
( 1.27; 5.24) 

(-1.57;.2.17) 
( -3.91; 0.08) 

It is noteworthy to show results of some individual subject QTcLD values against Pal plasma 
levels that were found in Attachment 4.3 of the CSR (Jf Study SCH-I 009 (found in the original 
NDA submission). Only a few selected subjects are shown below. Note that some subjects 
appear to show a lag in peak QTc values several hours after Cmax and may show a secondary 
increase in QTc values at 12 hours post-dose (it is not clear how high QTc increases after the 6 
hour post-dose time-point since only a 12 and 24 hour post-dose assessment was collected 
thereafter on selected treatment days). Also compare results across treatment days below. 
While examining these figures, it is also important to note that some apparent changes in QTc 
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over time could be reflecting test-retest variance in values independent of treatment and plasma 
levels. 

Note that the upper line in the figures corresponds to QTc interval and the lower line shows 
plasma levels. . 

Figure PKIPO 25: Individual Palipeooonec Plasma Coni:Entration and QTcLD in Function of Time 
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Figure PKIf>O 25: Indi\lidual Paiaperidone Plasma Concentration and OTcLDin FuncOOn of Time 
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Reviewer Recommendations. Given QTcinterval prolongation effects (described in the original 
NDA review), consultative input from the Cardiorenal Division in the Agency will be obtained 
Recommendations for questions for the consultant and for information to be provided for the 
consultant were e-mailed to Dr. Ni Khin on 8/7/06 (upon her 8/7/06 e-mailed request). These 
recommendations are copied in Attachment 2 of this review. OCPB input on questions and on 
information to provide for the consultant was also recommended with respect to P K and P K-
pharmacodynamic relationships (specifically regarding effects on the cardiovascular system). 

VI. 7115/06-Response to 6/28/06-Question 2 on the Phase III Formulation 

The sponsor was askedt6verify-if all Phase III trials used the ... formulation ~ 
- The sponsor indicated that trials used 3 and 9 mg FOl6 and FOl7 formulations, respectively. 

These formulations differed ' by only the absence of color coating, printing 
excipients and "minor adjustments" in the amount of other "excipients" (e.g. polyethylene glycol 
and others). The sponsor provided additional CMC related iQformation on the quantitative 
composition of Phase III formulations in their 7/15/06 e-mail~d response (the corresponding 
NDA amendment submission is pending at this time). 

Reviewer Comment and Recommendations 
It appears that there were minor difforences, according to the sponsor's overall explanation. 
However, since the information is CMC related and some of the differences could impact onP K, 
it is recommended that inputfrom CMC and OCPB be obtained (it is recommended that these 
consultants be provided with their 7/15/06 response and asked if these minor differences are a 
significant CMC or OCPB related concern). 

VII. 7/21/06 Response to 6/28/06 Question 3 on a Subject .with Syncope and "Pauses" on 
Holter Monitoring and on a Young Female Subject who Suddenly Died in an Open-Label 
Extension Study (Subjects 300541 and 100963). 

The above subjects were described in the review of the original NDA in Section 7. The sponsor 
was asked to provide more information in these SUbjects. Subject 100963 was found by the 
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undersigned reviewer in a Safety Alert Report submitted under the OROS Pal IND (as previously 
described in the original review). 

Reviewer Comments 

Little new information on the above subjects could be found in the sponsor's response (see 
Attachment 3 of this review sent in a 7121106 e-mailfrom the sponsor of which the NDA 
amendment submission is pending at this time). The information provided in their response does 
not change the undersigned reviewer's conclusion that events are suspicious of a drug-related 
etiology and considered to be likely (in the absence of any clear or probable non-drug-related 
etiology). Refer to the original NDA review for additional comments about these individual 
subjects andfor recommendations. Afew additional comments relevant to potential etiologies 
are made below based on the information in their response. 

Subject 300541 

Subject 300541 (had syncope, pauses on holter monitoring and other events including AEs 
leading to an ADO and SAEs, as provided in the original NDA review). The verbatim term 
syncope was reported as an AE, but the nature and description of "syncope" could not be found 
in the sponsor's response. The subject was also reported to have events of fainting and 
dizziness. Refer to Attachment 3 for details on this subject. 

The following are reviewer comments that were not previously provided in the original NDA 
review and are basedontbesponsor's response. 

It appears that concomitant lorazepam probably played little to no a role in the adverse events in 
this subject for the following reasons. Lorazepam was last given on Day 4 and adverse events 
first occurred on Day 5, with additional events occurring on Day 6. Furthermore these events 
resolved within 2-4 days of Pal treatment cessation. 

Vital signs and ECG assessments results on Day 5 of 12 mg Pal treatment (when fainting, 
hypotension, syncope and other events were reported) could not be found in the sponsor's 
response. Therefore, the onset of bradycardia and sinus pauses reported on Day 6 could have 
occurred sooner. Furthermore, bradycardia and sinus pauses could explain the AEs that 
reported on Day 5. 

Although anterior fascicular block found at baseline could have played a role are suggested in 
underlying condition in this subject, the subject was not reported to have any past history or 
cardiac disorders are events similar to those observed during paliperidone treatment (e.g. no 
history of hypotensive episodes, fainting, sinus pauses, heart rates lower than 60 and as low as 
38 bpm as were reported on Day 6). Additionally, resolution of the events after cessation of pal 
treatment together with the nature of the events, as well as the timing of events relative to 
treatment onset are consistent with at least a major role of Pal treatment. 

Subject was reported as an ADO due to "exacerbation of psychosis" on Day 6 and Pal treatment 
was discontinued on Day 5 for this reason, rather than due to SAEs and other cardiovascular 
system adverse events (e.g. syncope, hypotension, among others). The sponsor provided the 
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following additional information with respect to the reason for discontinuation as follows 
(copied from their response): 

NOTE The follOlving description is included becmise this subject's reason for 
discontinuation difJeredft'01ll the process desclibed later in the document: 
The subject was discontinued due to the adverse event of "exacerbation of psychosis", 
desclibed as not related by the investigator. During the investigator meeting investigators 
were o'aitled about what to do in the event a subject had an exacerbation of symptoms 
associated with their Wlderlying schizopluenia diagnosis. They were inst11lcted to 
differentiate between symptoms caused by the disease and those potentially caused by the 
drug. If ill their clinical judgment the symptoms were caused by the disease (e.g. were 
consistent \\lith past exacerbations) and were thus a result of the drug not working (e.g. 
lack of efficacy), they were to indicate the reason for withdrm,val as "lack of efficacy". U 
their clinical judgment was that the drug was causing the . symptoms, they were inst11lcted 
to list the reason for withdrawal as the adverse event of exacerbation. While these 
instmctions would have suggested this subject should have been discontinued due to 
"lack of efficacy", it is ultimately up to the investigator to select the reason for 
discontinuation. 

See recommendations below. 

Subject 1 00963 

--

See Attachment 3 of this review-for details on this 23 year 014 female who suddenly died after 
week 16 of 12 mgdaily Pal during an OL extension trial (Study -701). Little new information 
was provided. However, the sponsor's response specified that trihexyphenidyl 2 mg was 
prescribed for EPS (this drug was given on the day preceding her death). Information on . 
starting date and treatment regimen could not be found, although this subject had no evidence of 
EPS on her last study visit. 

As previously described in the review of the original NDA, her death occurred about one month 
after she was last seen at a scheduled study visit during OL treatment of 12 mg Pal/day. She did 
not show up for her next study visit and had developed AEs 2 days later followed by death on the 
day after her initial reported symptoms. 

In the absence of any clear etiology or riskfactors (bronchospam or pulmonary embolism were 
considered in the differential diagnosis and the subject was a nonsmoker) or underlying 
conditions (no concomitant illnesses could be found in narrative descriptions), Pal treatment is 
highly suspected to be involved with events leading to death in this subject. 

Although this subject had already received Pal treatment for months adverse effects of pal 
(including QT prolongation, cardiovascular effects, among others) are described in chronically 
treated subjects (as described in the original NDA review). Furthermore, limitations with the 
OL longterm safety data are inherent in the ability to detect potential safety signals (e.g. the 
absence of a placebo group is a major limitation, refer to the' original NDA review for more 
examples and further discussion). 
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Reviewer Recommendations 

It is recommended that events in subject 300541 and 100963 be described under 

NDA review) under Warning and Precautions in labeling. A description of subject 100963 is 
recommended for these subsections since a role of cardiovascular and ECG effects cannot be 
ruled out and could at least contribute to events that ensued in this subject. A summary of the 
events of this subject should also be included under the Seizures section in proposed labeling, 
since the subject appeared to have a seizure. Also consider describing the events of this subject 
under the "Dysphagia" subsection of labeling, while noting that the subject vomited prior to an 
episode suggestive of seizure. In any case a differential diagnosis (as described by the 
undersigned reviewer in the original NDA review) should be included in the description in 
labeling, as well as a comment that events leading to death and the cause of death remains 
unclear, as well as noting that no autopsy was performed on this subject. 

--

Given the explanation on the reason for discontinuation of Pal treatment and early study 
withdraw provided in the sponsor's response (as previously shown in this review) the following 
concern should be considered. It,is not clear if there are additional subjects with clinically 
remarkable events concurrent with an ADO due to "exacerbation of schizophrenia" that could 
be drug-related and involving another organ system (e.g. the cardiovascular system). It is 
recommended that this issue be resolved before granting a final approval on this NDA and that 
the methodology for AE reporting be included in labeling. Consider asking the sponsor if there 
are any other Pal subject"s- Tn tlii Phase III short-term doubk .. blind trials with "exacerbation of 
schizophrenia" reported as an ADO who had concurrent remarkable clinical events (reported as 
SAEs, ADOs, or. as meeting clinically remarkable outlier criteria). If so, then it is recommended 
that the sponsor provide a line listing of these subjects that includes the following information: 
subject number, verbatim and preforred ADO, SAE and AE terms, the value of any clinical 
parameter that met outlier criteria, and a hyperlink to a narrative description (that is included in 
the submission). 

Another concern regarding reporting methods for reporting "lack-of-efficacy" versus 
"exacerbation of schizophrenia" (as previously described) on results on disposition under the 
"lack-of-efficacy" and it's potential relevance to assessing the efficacy of the drug. In the case 
of the subject above, it is reasonable to consider that any psychotic symptoms in the first several 
days of treatment would not be due to a lack-of-efficacy since treatment was only recently 
initiated However, such subjects later in treatment (over at least the final 3-4 weeks of 
treatment) may not be as easily distinguishable. This issue should be resolved before granting a 
final approval action on this NDA. In addition to the sponsor providing a response to this 
potential issue, consider askingfor the incidence of early withdrawals due to" lack-of-efficacy" 
and the incidence of ADOs due to "exacerbation of schizophrenia" for each treatment week of 
the 6-week DB phase of the short-term Phase III safety dataset (Studies -303,304 and 305, 
combined) and to identify and describe any ADOs due to this reason that also had adverse events 
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(that were not related to symptoms at the time of the ADO, such as cardiovascular related AEs, 
extrapyramidal side effects or others), abnormal clinical measures or clinical abnormalities 
during the time or just before the onset of symptoms leading to the ADO of exacerbation of 
schizophrenia. The sponsor could also be asked to provide the investigator's rationale for 
reporting each of these ADO as an "exacerbation of the disorder" rather than as "lack-of
efficacy. " This may require that the sponsor contact the investigator if they do not already have 
this information. 

VIII. 7/26/06-Response to 6/28/06-Questions 4 and 5 on Selected Subjects 

The sponsor was asked the following question (Question 4) and responded in a 6/2106 e-mail 

4. FDA Comment - The foUo~ing palipelidone subjects al'e some 
examples which lead us to wondering if weare missing subjects who 
,,,-ere adverse dropouts (ADOs), such as swjects who withdrew from 
the study for reasons related to AEs 01' due· to clinical abnormalities 

w • 

(e.g. SUbjects who withdrew consent due to' AE·s, subjects who were 
~ithd .. a\\'1l due to noncompliance in which their noncompliance was 
due to AEs 01' subjects that withdrew early for other reasons related 
to AEs)? ,- ,----

Sponsor's Response to Question 4 and Reviewer Comments. 
It appears that, the sponsor did not provide any new information on individual subjects that were 
providedfor them as examples as subjects that lead to our overall question, copied above. An 
example of how the sponsor responded is provided below (copiedfrom their response regarding 
one of the subjects we identified as an example). 
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a. FDA Comment - Subject 503018: Tins subject cannot be found in 
line listings of SAEs or ADOs. The nalTative indicates that the 
elevations in LFTs were not repolted as Alis. Please clarify and 
provide the ratiomle for how events of elevated LFTs were actually 
repOited in subjects and clarify '\lhy the chug was stopped and why 
the subject was noncompliant 

J&JPRD Response - Subject 503018 (SCH":305) was randomized 
to receive paliperidone ER 15 lng/day. When clarification was 
sought from the site to assist in tIns response, the investigator 
recently provided the following explanation regarding elevations in 
AST (154 UIL), ALT (323 U/L) and GOT (175 UIL) observed in the 
laboratory assessments obtained on Day 15 of the study. The subject 
was discharged from the hospital on day 15 and continued to receive 
medication. After reviewing the laboratOly resluts of the sampling on 
Day 15, the investigator refelTed the subject to rus Pl1mary care 
provider (PCP) who repeated the tests at a local laboratory on Day 
18. The PCP instnlcted the subject to stop taking the study ch'ug at 
that time. The results from the local laboratory demonstrated a 
110nnal AST 25 IU/L (normal range 0-40 IU/L) and still elevated, but 
lower, .ALT-of-91-IU/L-(nonnal range 0-40 lUlL) on Day 18. GGT 
was not included in the panel. TIle primaty care provider believed 
the LFT abnollualities were related to stomach cramps, reported in 
the subjects medicalrustory at the beginning of the study~ repolted as 
an AE on Day 1 and observed by the site in the days prior to the 
subject's hospital discharge. Other than the AE of abdominal 
cramps, the investigator reported no other AEs and no SAEs for tills 
subject dlUing tbe study. The subject presented for rus next 
scheduled visit on Day 23 and infonned the site he had not taken the 
study chl1g for the past 5 days. .Although the site envisioned study 
continuation, per the protocol specifications, any subject missing 4 
or lllore cOllse~utive doses must be withdrawn for non-compliance. 
Therefore, the site withdrew the subject due to "non-compliance". 

Additional Reviewer Comments and Recommendations 

--

It is not clear why the above subject was noncompliant and if the subject had been asked why 
they were noncompliant and if this type of information was being recorded by the investigator. It 
is also not clear if subjects that withdrew consent or became noncompliant or did not return (and 
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so dropped out), among other early withdrawals (not reported as ADOs) were asked why . . It is 
also not clear if this information was recorded. 

Direct inquiry to the patient about their reasons for becoming noncompliant or withdrawing 
consent (as examples) might reveal that their early withdraw was due to a potential drug-related 
reasons (e.g. a given subject could have beenfeeling sick due to elevations in liver fonction tests 
or became non-compliant because of their elevated liver function tests and they were also 
concerned that continuing treatment could lead to further elevations). 

The sponsor did not appear to conduct an inquiry of the investigator and/or subjects as to why 
the subjects withdrew early (e.g. withdrew consent or became noncompliant) for at least the 
subjects we identified as examples of subjects that also developed AEs or clinical abnormalities 
just before and during the time of their early withdraw from the study. 

The sponsor also did not appear to conduct a searchfor additional subjeCts similar to the 
examples that were provided for them (e.g. search for subjecis who withdrew consent or became 
noncompliant or withdrew for unspecified or unclear reasons who had AEs or other clinical 
abnormalities when they withdrew or required treatment for clinical abnormalities when they 
withdrew). 

Some of these patients may have been severely psychotic to the extent that communication with 
them may have been difficult but it is not clear from the narrative information on these subjects if 
this was the case. Afollow-up inquiry of these subjects might be revealing if the given subject 
eventually improved-enough to be 'able to communicate adeqUately. Inquiry of the investigator 
might also be revealing. 

Response to Question 5 and Reviewer Comments 
The sponsor was also asked the following question which was the main part of Question 5 in the 
6/28/06 e-mail sent to the sponsor (refer to the DFS communications document dated 8/2/06 in 
DFSfor specific communications with the sponsor). 

b. FDA Comment - Are there any other SAEs that OCCUlTed after 
treatment cessation that were preceded by AEs that led to the SAE 
that were not captured il the Phase III database (of double-blind and 
open-label drugs)? 

The following example leading to the above question was provided and is provided in this review 
given the serious nature of the AEs in this subject. 
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e. FDA Comment - Subject 100057: TIus subject is recorded on the 
narrative slUllmary table as only having an SAE and is not checked 
off as being an adverse dropout but is checked off as an S~:\E (see the 
"premahlre discontinued" column on page 1773)? Please clarify why 
this subject was not considered an ADO. 

J&JPRD Response - Subject 100057 (SCH-301) experienced the 
non-serious adverse events verbatim "restlessness (akathisia)" on 
Day 4 and "EPS symptoms: muscle stiffness in the entire body" on 
Day 15 and was treated with benztropine beginning on Day 15. On 
Day 20 the subject was discharged from the hospital, as allowed by 
the protocol, and rettlmed for a study visit on Day 22 reporting side 
effects he ·'could not tolerate" (restlessness and inability to sleep). 
The subject was withdrawn from the study and de&pite the presence 
of continued adverse events the reason listed by the investigator was 
subject choice. This investigator designation· of reason withlrawn 
detenl1ines who is included in the discontinuation due to adverse 
events category. On Day 22 the subject had laboratory samples taken 

. and body temperature was recorded as 36.4c. The result,> of the 
laboratory samples were repol1ed to the investigative site 2 days 
later, contailliiig-an -elevated creatine kinase of 2201 U/L. The 
subject was contacted and instnlcted to go tp the emergency room 
innnediately, but he did not agree to go lmtil the following day. He 
was diagnosed with neuroleptic malignant syndrotre and elevated 
creatine kina'ie. On Day 25 the CK elevation reportedly persisted, 
but the ~IS was considered recovered without sequelae. 

The selious adverse event of neuroleptic malignant syndrome was 
repotied by the site as beginning 3 days after the subject was 
withdrawn from the· study (subject~s final date 1Il the 
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R076477-SCH-301 study was the date of withdrawal). Additionally~ 
the event was initially incorrectly identified as occurring in the open 
label extension phase of the study (R076477-SCH-701). This enor 
was discovered during the data reconciliation process, at which time 
discussions with the site were held. The site maintained that the start 
date of the event was after the subject was discontinued from study 
SCH-301 (as that was when the laboratory values were available and 
the diagnosis was made) so this date was maintained in the database. 
As a lute, data for all subjects from their respective study start date 
through their study end date are stuntnarized. For this subject the 
reported event occurred after the subject's study end date, thus this 
event was not included in the summaries. Because tIns event was 
recorded as occurring post study, the reason for discontinuation was 
not queried and the subject ''''as not included in the list of 
discontinuatiolE due to adverse events, however given the potential 
clinical importance of th.e event, a description was included in the 
submission documents (e.g. 120 day safety update subject 
narratives). 

The sponsor providedthe-following response to the above question about whether there were 
other subjects in response to question 5. 

Appears lhrs Way 
On Original 
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To evaluate the question of whether there were other SAEs occurring 
after subjects discontinued the study that \",ere preceded by AEs 
potentially leading to the SAE, a revie\\r of" the clinical and 
phatmaco\ligilance databases was petfOmled for 
Studies R076477-SCH-301, SCH-302, SCH,,} 03 , SCH-304, 
SCH-305, SCH-701, SCH-702, SCH-703, SCH-704, and SCH-70S. 
All SAEs occurring after a subject discontinued the study were 
reviewed and are included in Attachment 1. These "evetts are divided 
into those reported only in the phannacovigilance database (e.g. 
reported to the company via a CIOMS fOIID) and those found in both 
the clinical atld phannacovigilance database " (e.g. repolted to the 
company via both a CRF page and a CI01\rlS fonD). The table was 
populated with information from the CIOMS repolts, patient profiles 
and previously submitted wlitten narratives. It includes the date and 
reason a subject discontinued, the date and description of the SAE 
OCClU1ing after discontinuation, ru.d a description and dates for all 
AEs reported dUling that study. 

The sponsor found only one additional subject (subject 501411) who had the "persisting AE of 
agitation" who discontinued "due tot lack of efficacy" but later had the SAE of schizophrenia 
reported at post-study.----

Attachment 1 is a listing of subjects with SAEs reported on a date that followed the day of 
premature study discontinuation in subjects in Phase III trials (this list included subjects who 
withdrew early due to a variety of reasons such as the withdraw of consent, lack-ol-efficacy, 
ADO's, among others). Most SAE's that occurred after study discontinuation were SAEs of 
schizophrenia or other psychiatric-related events that appeared to be primarily associated with 
discontinuation of treatment or lack-ol-efficacy or related to iheir psychiatric condition (based 
on the timing of these SAEs relative to the timing of treatment discontinuation and by the nature 
and/or the timing of AE's or ADOs that preceded the post-study SAEs). Other post-study SA& 
occurred in placebo subjects. Some subjects had adverse eve.nts that began at baseline or 
resolved prior to study discontinuation or resolved prior to the date of the post- study SA£. 

The following additional subject was found by the undersigned reviewer in the sponsor's listing 
(Attachment 1 of their response): 

Subject 200710 had to AEs of pneumonia and hydrothorax leading to discontinuation on Day 
40 ofpaliperidone treatment after the dose was recently increased on Day 36 (from 6 mg daily 
to 9 mg daily). According to the line-listing hypotension was also reported as an AE on Day 40 
("there were no blood pressure values available for this day," according to that described in the 
narrative). The hypotension resolved in two days. The AEs of hydrothorax and pneumonia 
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were upgraded to SAEs on Day 44 when the subject was admitted to a general hospital for 
treatment of her condition. Treatment included furosemide, an antibiotic, and other medications. 
Her condition resolved by Day 63 when the subject was discharged from the general hospital. 
This subject had a history of arteriosclerosis (cardiac and cerebral), QTc prolongation, and 
intraventricular conduction defect. The timing of the onset of the AE's relative to a recent 
increase in the dose of paliperidone is suspicious of a role o/Pal at least in initial events leading 
to the more serious complications of hydrothorax and pneumonia), as discussed in more detail 
below. This female subject also had multiple risk factors for these type of events since she was 
elderly (65 years old) with concomitant conditions as previoUsly described Therefore, potential 
effects of Pal may have played a role together with her pre-existing conditions and risk factors. 

Hemodynamic eifocts of paliperidone were previously described in the review of NDA 2199. 
These effects could play a role in subsequent complications in patients with underlying 
concomitant illnesses and/or riskfactors, such as in the above-described subject and in other 
subjects described in the review of the original NDA. 

The incidence of respiratory infection was reported in 3.5% of subjects in the 15 mg 
paliperidone group to 0.6% of subjects in the placebo group in the primarily non-elderly Phase 3 
trials (pooled dataset). Refer to approved Risperdal® labelingfor a similar safety signal. 
Patients, such as the above patient who was elderly with a pre-existing arteriosclerotic disease, 
are more likely to develop more serious complications due to a less severe Pal-induced AE. 

In light of the above comments, it is noteworthy that subject 200214 died ofbronchopneumonia 
in an OL extension.ttiaL(aJO year old male subject). This subject had multiple major medical 
conditions and complications such that it is difficult to determine whether or not Paliperidone 
treatment played a role (based on the information provided in the narrative and as described in 
the review of the original NDA which includes a copy of the "arrative). 

A few additional SAEslADOs were due torespiratory related events in Phase III trials, as 
described in the review of the original NDA. 

Thefollowing is afinal comment about this additional subjectfound in the sponsor's listing that 
was provided in response to question 5 and the potential concern that this subject was not 
adequately captured in the information found in the original NDA submission. Despite that 
SAEs were not reported until after treatment cessation and were not found in line listing of SAEs 
in open-label trials in the original NDA submission, these adverse events were still captured as 
AE's leading to early discontinuation (and in the sponsor's line listingfor ADO's in the original 
NDA 21999 submission). 

Reviewer Recommendations: the above described subject provides further support for 
recommendations provided in the review of the original NDA 21999, regarding a lower dose and 
a more gradual dose increase to be employed in elderly patients and in patients with 
concomitant illnesses. Given the hemodynamic as well as EKG-related effects of paliperidone 

( . described in the original review of NDA 21999 patients with concomitant illnesses involving the 

34 

; 



Med binder - page 121 of 549

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral fonnulation 

cardiovascular system may be a particular riskfor these drug effects in contributing the 
development of more serious medical complications (e.g. angina, or other complications as 
observed in the above subject). In turn, less serious adverse events (e.g. AE's of respiratory 
infection) associated with paliperidone may pose a greater risk for more serious events (e.g. 
pneumonia) in some patients, such as the patient described above. The risk for pneumonia 
should also be addressed under Warnings/Precautions in sections relevant to the elderly and to 
patients with concomitant illnesses. 

IX. A Review of New Information Provided in Narratives of15 Subjects Provided in the 
210-Day Safety Update Report 

The 210-Day Safety Update report (SUR) included narraiives of 15 subjects in ongoing open 
label trials that had been previously provided in the four-month safety update report submission 
under this NDA. Information was added to these narratives in the more recent 2l0-Day SUR, 
was primarily of additional SAEs reported in subjects that were previously reported to have 
other SAEs or ADOs or elevated liver function tests. Most of the added SAEs ·were psychiatric 
related events that were typically schizophrenia-related or other psychiatric symptoms that are 
commonly reported in this patient population. Other newly reported SAEs did not reveal any 
unexpected drug-related events or involved subjects that were previously described in the review 
of the original NDA submission in which the added information did not change the overall 
conclusions. However, the following subject is a possible exception. Subject 500501 was 
described in the review.ojJhe orjginal NDA since this subjeci developed elevated liver function 
tests including elevated CP K The elevated liver function tests were reported as AE's leading to 
early study withdraw in the original NDA submission. The sponsor has now upgraded these 
AE's to SAEs. The sponsor explains that this change was made as a result of new information, 
which provided liver function test values that remained elevated on Day 180 (9 mg/day of 
paliperidone was discontinued on Day 173) and afurther increase in CPK levels of 760 U/l 
while showing no "evidence of myglobinuria (i.e. positive blood on urine dipstick in the absence 
of RBC's on microscopy), " and"no evidence of hyperkalemia at any time during the study. " 

Reviewer Recommendations 
The new information provided in the narratives did not reveal any new or unexpected findings 
that were not previously described in the review of the original NDA submission. However, the 
additional information on subject 500501 again shows concurrent elevations ofCPK with 
elevations in liver function tests. As previously described the subject had no previous history of 
liver disease and a non-drug-related etiology could not be identified Although elevations 
continued until at least seven days post-treatment cessation it is not uncommon for a drug
induced elevation in liver function tests to lag behind cessation of treatment, among drugs 
believed to have this adverse effoct. Furthermore, paliperidone has a long half-life. Therefore, 
as previously concluded in the review of the original NDA submission, a potential safety signal 
for elevations in liver function tests during paliperidone treatment in some subjects is suggested 
and a may also be associated with elevations in CP K. It is not clear how high liver function test 

{ values would have been reached in those subjects who were ADOs due to this adverse event. As 
~~ 
"--. 
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previously recommended, a section under warnings and precautions that describes this potential 
safety signal is advised for labeling, unless the sponsor can provide convincing evidence that 
such a potential signal does not exist. 
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. Attachment 1 Narrative descriptions of high CPK outliers 

Protocol: R076477-POI-I008; Subject: 100843 

Subject 100843 was a white 30-year old male randomized to receive ER OROS 

pa1iperidone 15 mg (fasted ·Phase 3 formulation) dming Period 1, 15 mg ER 

OROS paliperidone (fasted commercial formulation) during Period.2, and 15 mg 

ER OROS pa1iperidone (fed commercial formulation) during Period 3. This 

subject completed all 3 periods oftbe study. 

Cmax levels registered during each treannent period were: period 1: 37.8 ngiinL, 
period 2: 31.0 nglmL and period 3: 22.5 ng/mL. The washout period ben,veen 
trial medication administration was 10-14 days. 

The laboratOlY re~ults from the sample obtained at the pre-dose Period 3 visit 

showed a CK value of 8246 UiL (upper limit of normal 170 UrLin this study) 
compared to a value of 76 UiL during screening. Ar the study end the value was 

239 UIL. No adverse event was rePorted regarding this abnonn.ality. The results 
of the laboratory sample from the pre-dose Period 3 visit also demonstrated 

elevated ALT and AST values (96 u/L and 215 U/L respectively) compared to 

values of 32 UiL and 25 U!L respectively, during screening. At study end point 
values were normaliZed at 69UfL-and 44 UiL respectively (upper limit of normal 

72 and 59 respectively, in this study). This finding of elevated ALI and ASI 
values '"\'3S reported as a mild. doubtfully related adverse event. 

Other adverse events reported around the time of these laboratory abnormalities, 

included "headache" (2 days after the Period 3 pre-dose assessments) and "sore 
throat", "night swe.ats", "nasal congestion" and "dry mouth" (all 3 days .after the 
Period 3 pre-dose assessments). 

Given the proximity to. these adverse events to the increased CK AL T and AST 

values, it was likely that all were parr of to illness the subject was experiencing at 

that time. The incre.ase in CK levels at 1 timepoint during the· study is thus 

probably due to other factors than trial medication. 
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Protocol: R076477-POI-I0I0; Subject: 101012 

Subject 101012 was a black 22-year old male \\ith a medical history of 

"congenital jaundice hemolytic or hepatic" randomized to receive ER OROS 

paliperidone 12 mg during Period 1, ER OROS paliperidone 9 mg during Period 

2, ER OROS paliperidone 15 mg during Period 3, ER OROS paliperidone 6 mg 

during Period 4 and ER OROS paliperidone 3 mg during Period 5. Iliis subject 

completed all 5 periods of the study. The washout in between trial medication 
administration w~at least 9 days. 

Cmax levels corres.ponded to 12.6 nglmL during period 1, 7.62 ngimL during 
period 2, 21.2 ng/mL during period 3, 9.80 nglmL during period 4 and 334 
nglmL during period 5. 

The laboratory results form the sample obtained at the pre-dose Period 1 \isit 
demonstrated a CK of 822 OiL (upper limit of normal 545 UlL.in this study) 

compared to 434 U!L during screening. At the pre-dose Period 3 \risit the CK was 
577. u/L and tV-as reported as a mild, doubtfully related adverse event of '"elevated 

creatine lcinase". A re-test the following day had returned to the nonnaJ. range 
(263 UiL). At the pre-dose Period 5 visit the CK was 3045 Hit and was reported 

_ as a mild doubtfully related adverse event. At the end of the study the CK had 

returned to the nonnaJ. range, 433 U1L. 

Given the CK abnoiiilit11t~i-piior to the first dose of ER OROS paliperidone and 

the return to normal after receiving the highest dose (e.g. pre-~ Period 3 was 

abnormal and nonnalized the following day after the 15 mg dose) it is unlikely 

the paliperidone was cau.sally related to the elevation 
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Protocol: R076477-POI-I0I0; Subject: 101015 

Subject 101015 was a white 19-year old male randomized to receive ER OROS 

paliperidone 6 mg during Period 1, ER OROS paliperidone 3 mg ~g Period 2, 

ER OROS paliperidone 9 rug during Period 3, ER OROS paliperidone 15 mg 

during Period 4 and ER OROS p~peridone 12 mg during Period 5~ This subject 

completed all 5 periods of the study. The washout in between trial medication 
administration was at least 9 days. 

Cma..x. levels were 13.2 ngimL in period 1, 236 ngimL during period 2, 

12.8 ngimL during period 3, 27.8 ng/mL during period 4 and 16.3 nglmL during 

period 5. 

The laboratory results from the sample obtained· at the pre-dOse Period 5 visit 

demonstrated a CK of 2885 U'L (upper limit of nonnal 545 U/L in this study) 
compared to a value of 222 UiL during screening. A re-test ~ following day 

showed a value of 1156 UJL and a value at smdy end was 1178 ViI... Also at this 

visit the AST value was elevated to 62 u/L (upper limit of nonnal 42 in this 

study)/ A repeat test the following dflY was 61 UiL and at the end of the study 56 

ViI... Neither of these abnonnalities was reported as an adverse event. 

Overlapping with these abnormal laboratory results was an adverse event of 

"common cold" beginning two days prior to the pre-dose Period 5 visit and 

continuing for 3 days aftertlIe"isit." -

Given the proximity to the adverse event "common cold" it is likely the increased 

CK \v-as related to this illness. 
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Protocol: ROi647i-POI-IOIO; Subject: 101017 

Subject 101017 was a white 27-year old male randomized to receive ER OROS 
paliperidone 12 mg during Period 1, ER OROS paliperidone 9 mg during Period 
2, ER OROSpaliperidone 15 rug d1.1ring Period 3, ER OROS pa1iperidone 6 rug 

during Period 4 and ER OROS paliperidone 3 rug during Period 5. This subject 
completed all 5 periods of the study. The washout in between trial medication 

administration was at least 9 days. 

Cmax levels were 18.2 ngimL in period I, 11.1 nglmL during period 2, 
20.1 nglmL during period 3, 6.38 ng!mL during period 4 and 2.23 ngimL during 
period 5. 

The laboratory results from the sample obtained at the pre-dose Period 4 visit 

demonstrated 3 CK of 3394 u/L (upper limit of nonnal 545 UiL in this study) 

compareE! to 3 value of 240 UlL during screening. At the pre-dose Period 5 and 

end of study visits the levels were 'within the normal range (135 and 132 UJL 

~spectively). Also at the per-dose 4 visit the ALT and AST were elevated (54 

UiL and 90 UJL respectively) compared to values during screening of 27 and 32 
UiL respectively. At the ~ose ~eriod 5 .. isit both had normalize~ with ALT 34 
UiL and AST 35 WL (upper limit of nonna! 53 and 42 U/L respectively). None of 
these abnonnatities \1,"as reported 3S an adverse event. 

No other adverse e\;eiiti"\\;ererepOrted arOlwd the time of these abnormalities, but 
a comment in the Case Report FOIDl said the "subject had been stressing his 

muscles thus CK was elevated predose" _ 
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Protocol: R076477-~1-1010; Subject: 101038 

Subject 101038 was an asian 22 year-old male randomized to receive ER OROS 

paliperidone 15 mg during Period 1, ER OROS pa1iperidone 12 mg during Period 

2, ER OROS paliperidone 3 mg during Period 3, ER OROS paliperidone 9 rug 

during Period 4 and ER OROS paliperidone 6 rug during Period 5_ This subject 

completed all 5 periods of the study_ The washout in bet\veen trial medication 

administration ,vas at least 9 days_ 

Cma.'{ levels were 34_6 nglmL in period 1, 16_1 ngimL during period 2, 

758 ng/mL during period 3, 142 ng/~ during period 4 and 113 nwmL during 

period 5. 

The laboratory re.sults fr.om the sample obtained at the pre-dose Period 2 'visit 

demonstrated a CK of 3173 ViL (upper limit of n.ormal 545 in this study) 

compared to a value .of 140 ViI. during screening_ At the pre-dose Period 3 visit 

this had nonnalized to 470 UJL. Also at pre-dose Period 2 the AST was elevated 

at 50 ViL (upper limit .of normal 42 ViL) and LDH at 300 UtL (upper limit .of 

normal 227 UJL). At the pre-do£e Period 3 visit both AST and LDH had 

normalized (33 ViL and 156 U/L respectively). 

At the time .of the initial abnormalities the adverse events of mild doubtfully 

related "cbest pain (muscular)", mild doubtfully related '"elevated ASr, mild 

doubtfully related . "'elevated creatine kinase" and mild doubtfully related 

"elevated LDH" were reported. 

Given the timing of the adverse event mu<scular chest pain, the elevated eK value 

was likely related to this event 
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Attachment 3 Recommendations for a Cardiorenal· Consult Request (3 pages) 
Recommendations for questions for the consultant and of information to be provided for the 
consultant were e-mailed to Dr. Ni Khin on 8/7/06 (upon her 8/7/06 e-mailed request) and are 
copied below. OCP B input on questions and on information to provide for the consultant was 
also recommended with respect to PK and PK-pharmacodynamic relationships (specifically 
regardingeffocts on the cardiovascular system). 

1) is there sufficient information to recommend a maximum dose-level for adequacy safety based on 
hemodynamic and QT effects and for higher risk populations, while taking into account potential PK-PD 
interactions and PK effects (such as the food effect)? 

--

2) If so, then please recommend a maximum dose-level, starting dose-level and recommended titration of 
the dose in healthy patients and in special populations with respect to adequate cardiovascular system 
safety (while noting that from an efficacy standpoint a 6 mg starting dose is probably best, while the some 
subjects may respond to the 3 mg daily dose-level). 
3) Please recommend any key cardiovascular system findings that they think we should consider for 

description under WarningslPrecautions and any additional comments relevant to safety with respect to 
key findings (see Section 9 of the Clinical review). 

I recommend (as in the above) that cardiorenal not only assess QTeffects but also vital sign effects, not 
only because they could be inter-related or vital sign effects could influence QT results, but also because 
of the following. The overall hemodynamic effects of the drug (which could or could not be related to 
QT effects) are likely to lead to further clinically remarkable complications such as ischemia or other 
effects (e.g. consider drug effects on cardiac output) that were sometimes observed in ADos or SAEs of 
young subjects that appeared to be healthy or could exacerbate pre-existing conditions as discussed in my 
review is the above sections). 

Given the above Qs I have drafted recommended comments for the consult form, as requested (italicized 
text below). 

Paliperidone NDA proposes treatment of this drugfor schizophrenia at doses rangingfrom 3-12 mg. QT 
prolongation, other ECG and vital effects were observed {n Phase III trials (used up to 15 mg/day), and 
in longterm open-label (OL) trials (using 3-12 mg daily flexible dose) with results suggestive of greater 
effects after approximately 6-12 months ofOL treatment. Paliperidone (pal) is a major active metabolite 
of risperidone (of which risperidone is also active, as described in Risperdal labeling). Yet, QT 
prolongation effects were not observed in Risperidone trials and vital sign effects described in labeling 
were quite limited with risperidone (as described in labelingfor Risperdal). Risperdal is an immediate 
release formulation whik ' Pal is a longer acting (OROS) formulation. Pal also shows 
food effects (in contrast to Risperdal which is not described in labeling as showingfood effects). ECG 
and vital sign effects of Pal vary over time as described in the clinical review (in some cases could be 
reflecting a PK-PD interaction effect or a Pal-interaction effect with underlying physiological
cardiovascular changes related to potential confounding variables or other factors). Also consider 
potential dynamic effects of Pal induced vital and ECG changes (e.g. under conditions of challenging the 
cardiovascular system in addition 10 potential static or absolute effect drug effects). The potential PK-QT 
relationship was further explored in an ECG study described in the NDA (Study -SCH-1009) which used 
an immediate-release Pal formulation in order to achieve up to "supra-therapeutic" plasma levels. 
However, note that this study had an uptlltation phase (as subjects were monitored) and that QT 
prolongation effects appeared to "recur" or become greater upon an increase in dose-level and after 
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multiple dosing at a given dose level (they examined QT after 4 days on the highest daily dose level of 8 
mg daily after a titration phase using a starting dose of 4 mg). More recent results (provided in response 
to an inquiry about this study), showed the following. Pal group mean QTc (QTcF and QTcLD) increases 
(from the averaged baseline values) of approximately 10-12 msec at that was generally near 1 1/2 hours 
post-dose on the ECG assessment day when treatment was initiated (4 mg) and on subsequent test days 
when the daily dose-level was increased or after multiple daily dosing at a fIXed dose-level (only the 
highest 8 mg daily dose-level was examinedfor a MD effect at a given fixed dose-level). Gender 
differences may also exist. Study SCH-I009 did not examine vital sign drug effects and consequently the 
PK-vital sign drug effect relationship was not examined, as well. Food effect studies (section 7.1.12 of the 
clinical review) included multiple post-dose vital sign assessments and showed possible drug-effects (e.g. 
between fed versus fasted conditions but a placebo group was not included). Phase III trials also included 
fewer, yet multiple post-dose time-points showing effects a specific' time-points (as described in Section 
7J8 of the clinical review). ECG effects were also observed a certain time-points (as described in ECG 
related sections of the clinical review). Also note observations in the elderly Phase III trial (Study -302 
that included a potential signal for AV block AEs and blood pressure changes, and other findings). Also 
note remarkable subjects in Section 7.1.3.3 of the clinical review, including a subject with syncope and 
sinus pause (nature of the syncope, etc is unclear) and other remarkable subjects. 

Please contact Dr. Karen Brugge and (Ron can insert his name if he wishes) for any questions on the 
above or questions with locating key information. 

Additional New QT prolongation Results: 
Refer to a response e-mail to our inquiry about Study -1009 (3 e-mails sent on 6/29/06 from one of the 
sponsor's personnel Beth Getere-Douglass attached below). Note that these responses are similar to 
tables 109 and 108 provided in the clinical review of Section 7.1;12 A of the clinical review of the NDA) 
and provide similar resultsby-gender-, as requested. See the clinical review for additional information 
(as listed below). Also see figures of individual subjects (ofQTcLD and plasma levels over time) in 
Appendix 4.3 of the original NDA (in the CSRfor Study -1009) which shows peak QTcLD intervals in 
some subjects occurring near Cmax or after Cmax is achieved (this could be reflecting a delayed effect of 
Cmax). Also some subjects showed an additional rise in QTcLD values a number of hours (e.g. 12 hours 
post-dose in Subject 109088 on page 315 in Attachment 4.3 of the CSR) after Cmax is achieved (very few 
assessment time-points were conducted after the initial 4 hour-post-dose time-period such that it is not 
clear how high QTcLD would have reached in a given subject). 

FW: Out5tandingFW: OutstandingRE: Outstanding 
;CH-lO09 Qs & . .iCH-lO09 Qs & . .iCH-1009 Qs & .. 

Other recommended sections of the clinical review and other sources: : 
It is suggested that the consultant start with reading the following sections of the Clinical review: 
Sections I and 9, Section 7 (the overview section that starts on page 70), Section 7.1.3.3 (and also section 
7.1.1, 7.1.2, 7.1.3for summary tables of deaths, ADOs and SAEs), Section 7.'1.4, 7.1.8 (vital sign results) 
and 7.1.9 (ECG results). Sections 7.2.9 (includes more longterm exposure info on QT and related 
observations in a 120-Day SUR), section 7.1.12 whichfocuses on the ECG study (-SCH-I009) andfood 
effect studies with vital sign info (that had no meaningful ECG results as I recall due to ECGs only 
occurring at baseline and sometimes a end-ol-study assessment days post-dose). These sections also 
provide tables and figures with results. Section 5 of the clinical review also shows some P K results, as 
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provided by the sponsor that may be useful (but also refer to iriformation provided by the OCPB reviewer, 
Dr. Ronald Kavanagh). 

Also refer to olanzapine labeling (which has hemodynamic and related sections under 
Warnings/Precautions includingfindings of bradycardia and sinus pause and other findings). Also refer 
to Risperdallabeling which does not describe cardiovascular system findings observed with paliperidone 
despite that paliperidone is the major active metabolite of risperidone (while noting that risperidone is 
also an active compound). 

Appears ThIs Way 
On Original 
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Attachment 4 Sponsor's Response to a Request for More Information on Subjects 300541 
and 100963 
Subject 300541 (SCH-304) was a 50-year-old white male with a medical history of 
asthma, i.lltemlittent headaches, agitation, and insomnia, The physical examination at 
screening was nomlal. There was no relevant llistory of bradycardia, hypotension, 
dizziness, or syncope. His weight was 131.5 kg (body mass index 39.3 kg/nu). 

At baseline, the ECG was reported as abnOimal but not ~linicaUy important, showing left 
anterior fascicular block and a heart rate of 61 beats per minute (bpm). Blood pressure at 
baseline was 114/84 mmHg (standing) and 112/82 mmHg (supine); his pulse rate was 82 
bpm (standing) and 82 bpm (supine). 

On Day 5, while receiving paliperidone 12 mg/day, the subject was reportedly 
hypotensive, dizzy and fainted, The serious adverseeveuts of dizziness (dizziness
verbatim) and h)potensiol1 (hypotension-verbatim) and non-serious adverse event') of 
syncope (syncope-verbatim) and psychotic disorder (exacerbation of psychosis-verbatim) 
were reported on Day 5. The case record form does not contain further descliption of the 
actual syncope and no vital signs infotn13tion or other descriptive infonnation is available 
for Day 5. Shldy medication was stopped on Day 5 reportedly as a result of the 
exacerbation of psychosis ("requiring too much lorazepam": CIO~lS). Lorazepam (1-7 
mglday) had been used during SCreelllng and throughout the ftrst 4 days of double-blind 
treatment. 

--

On Day 6 the' subject was' \vithdrawn from the study due to the adverse event 
"exacerbation of psychosis" and treatment with litllitun 300 mg twice daily was imtiated 
and on Day 7 aripiprazole 15 mg b.i.d. was added. 

On Day 6 the subject was hospitalized and diagnosed with bradycardia (tbis tenn 
repOitedly included the diagnosis of "pulse delay", both tenmi were reported as serious 
adverse events). His standing pulse rate of 38 bpm (40 bpm supine); his supine and 
standing blood pressures were 110172 mmHg and. 112172 mmHg, respectively. A 
computed tomography scan revealed no acute intracramal process and no bleed, a chest 
x-ray \\'as unremarkable, a basic metabolic profile, cardiac enzymes, T4 and thyroid 
stimulating honnone were all within nonnal limits. An ECG revealed nonnal sinus 
rhythm" left anterior fascicular block (present at baseline). possible lateral infarct of 
undetermined age, ventricular rate 67 bpm, PR interval 168 ms, QRS duration 100 1llS 

and QT/QTc 408/431 1llS (colTectionmethod not reported). A hoUer monitor rep0l1edly 
demonstrated "several pauses including an 8-second pause". No further infonnatiOll was 
repolted as the subject signed out/eloped from the hospital. 
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The dizziness, hypotension and syncope resolved in 2 days, the exacerbation of psychosis 
resolved in 13 days, and the bradycardia and delay in pulse resolved in 4 days. 

The investigator assessed the Setlous adverse events "dizziness" and "hypotension" to be 
moderate in severity and possibly related to the study medication. The "exacerbation of 
psychosis" was rated mild and not related to study medication, the "syncope" mild and 
possibly related, while the serious adverse events "bradycardia" and '"delay in pulse" 
were considered severe and possibly related to the study medication. 

The subject had no prior s-ymptoms of bradycardia, dizziness, or syncope, though there 
were EeG abnoffilalities at baseline. Dizziness, hypotension and psychosis have been 
reported with the use of paliperidone, although these events could also be due to the 
subject's underlying condition including anterior fasCicular block, a potential signal of 
lUldedying cardiac disorders. This subject received 5 dose~ of 12 mg paliperidone; no re
challetlge was perfOlmed. Therefore a causal relationship between the adverse events 
··syncope" and "exacerbation of psychosis" and the serious adverse events "dizziness" 
and "'hypotension" and the intake of palipeIidone is difficult to assess, but not possible to 
exclude. The lorazepam received throughout screening and the first fOlU' days of double
blind may also have played a rQle in the symptoms. 

NOTE The following descliption is included because this subject's reason for 
discontinuation differedfrom the process described l.ater i~1 the document: 
The subject was discontinued due to the adverse event of "'exacerbation of psychosis". 
described as 110t reiate<fby the -mvestigator. During the in\~estigator meeting investigators 
were trained about what to do in the event a subject had an exacerbation of symptoms 
associated with their lUlderlying schizophreuia diagnosis. They were instmcted to 
differentiate between symptoms caused by the disease and those potentially caused by the 
drug. If in their clinical judgment the symptoms were caused by the disease (e.g. were 
consistent with past exacerbations) and were thus a result of the d11lg not working (e.g. 
lack of efficacy), they were to indicate the reason for witbdrawal as "lack of efficacy". If 
their clinical judgment was that the drug was causing the symptom'). they were instructed 
to list the reason for withdrawal as the adverse event· of exacerbation. While these 
ID.'3tructions would have suggested this subject should have been discontinued due . to 
"lack of efficacy". it is ultimately up to the investigator to select the reason for 
discontinuatioll. 
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b) Subject 100963: Please provide more complete inforulation on this subject (include 
relevant inforuIation that may help to determine the etiology). Please also provide a 
hospital report (e.g. discharge SU1llIlla1y) on this subject who died in transit to another 
hospital and any autopsy report (if one was perfonned).· We are also wondering why this 
subject was prescribed triheJ..·yphenidyl (e.g. "as needed" for what)? 

Subjt'et 100963 (SCH-301f701) was a 23-year old female non-smoker, who received 
primatily paliperidone ER 12 mg and had completed approximately 12 of the 14 weeks of 
mn-inlstabilization in the recurrence prevention study at the time the study was stopped 
early Oll the basis of positive efficacy at the interim analysis. The subject was enrolled in 

the open-label e..~ension and treated v,"ith paliperidone ER..llmg and trihexyphenidyl for 
EPS treatment and prophylaxis. At the last recorded open-label extension ,,'isit (Week 16 
in the open-label extension), the subject was experienciDg no new symptoms, had no 
delusions or hallucinations and sleep and appetite were reportedly nonnal P ANSS total 
3core '.vas 40, CGI-S was 3 ("'mild") and ATh,'fS!BARS/SAS scores were aU o. Her score 
on the PerSonal and Social Perfonnance (PSP) scale was an 80 (100 indicating the highest 
functioning). Blood pressme on that date was 116/80 mmHg supine: 112/8.0 mmHg 
standing, and heart rate was 80 bpm supine and 84 bpm ~mding. ECG showed a hean 
rate of 81 hpm, QRS a'!Ci'i was 78, rhythm was nmmal sinus rhythm, and :r:epolarization 
pattern was nonnal. The mbject failed to show up for her next appointment after she had . 
been treated without tolerability is_rues for approximately 2& weeks and the investigative 
site made nuutiple attempts to contact her. 

Approximately 5\'teeks-lateT~ the site was able to obtain infonnation from a relative and 
learned the subject had died around the time of the missed appointment. Initially, the 
family refus.ed to pro,ide further information to the site. Subsequently, the site obtained. 
the follo\\·ing Information. On the day ofhe£ death, the subject's mother de-scrIbed her as 
an.nous, agitated and complaining of breathlessness; The mother ga\'e her a dose of 
trihex)'Phenidyl 2 rug (prescribed for EPS). The. subject later reponedly vomited, shonly 
thereafter experienced ~"severe comrulsive movements of the entire body" and became 
unconscious. She was taken' initially to a neaIby practitioner who directed them to a 
h~"'Pital where she was examined and found to be unresponsive to painful stinmli· and had 
only deep tendon reflexes present She was maintained in the hospital for 3 hours on IV 
fluids and demonstrated a gradual fall in her blood pressure. She received oxygen and 
phenytoin. She experienced no further convulsions. Laboratory results showed a random 
plasma gjucose of 102 mg/dl., sodimn 126 mmollL, potassium 3.1 mmoliL and chloride 
'99 mmol"L. Neriller an EeG nor an EEG was performed. A decision was made for her to 
be transferred to a seCond <'better equipped centex~. She reportedly died on route to the 
second facility. No autopsy was performed. and as the subject liv"ed in a very rural region 
of India, there is reportedly no death registry, thus no death certificate is available. Also 
there is no hospital record or di~charge 31lDlDJaty 8'1,railable. 
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The treating physician did not bebe\re there were signs of drug lL'le~ overdose or 
poisoning of any kind, but no specific tests were, obtained Her clinical diagnosis "'"'as 
postictal stuporipostictaicoma, with bronchospasm and pulmonazy tbrombo-embolism 
considered in the differential diagnosis. 

~peors This ~ 
On Original ay 
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. 1 EXECUTIVE SUMMARY 

The Purpose of This Review. 
t. 

..,. ....... ------_________ -----~ 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). 

Recommendations in this review are being provided from a clinical perspective. Reviews from 
other disciplines are pending at the time of this writing. 

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

The sponsor proposes a daily oral dose of 6 mg of OROS Paliperidone (Pal) to be taken in the 
morning. Proposed labeling also specifies that patients may benefit from lower or higher doses 
within a recommended daily dose range of3 to 12 mg (once daily). 

1.1 Recommendation on Regulatory Action 

An approvable action is recommended from a clinical perspective. 

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

Pivotal Phase III trials were positive for establishing adequate efficacy, pending confirmation by 
the Office of Biometrics. The recommended dose in proposed labeling is also reasonable from 
an efficacy standpoint. However, there are several key issues that primarily pertain to 
establishing an adequately safe, yet efficacious dose range of Pal. Extensive experience with the 
already marketed Risperdol® provides some support in favor of the adequate safety of Pal. Yet, 
some key issues specific to Pal need to be resolved, such as a food effect on plasma levels, QT 
prolongation effects .observed in Phase m trials and in a QT Prolongation study, among other 
safety findings that were not revealed in the Phase III trials of risperidone that supported 
"approval for Risperdal® (as described in labeling). Input from the Office of Clinical 
Pharmacology and Biopharmacy (OCPB) is critical in determining an adequately safe dose and 
treatment regimen, as outline below. OCPB input is recommended for other issues, as outlined 
below. Ultimately the risk: benefit ratio relative to the already available risperidone needs to be 
addressed. An Advisory Committee will be held in September of2006. 

--

If an approvable action is granted at the Agency level on this NDA, then recommendations are 
provided below starting with a recommendations that impact on both safety and efficacy, 
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followed by safety specific recommendations and efficacy-related recommendations follow, 
thereafter. 

Recommendations that impact on both safety and efficacy: 
1. The recommended starting dose and dose-range appears to be reasonable from an 

efficacy perspective but there are safety issues that also impact on dose, as described 
below. Therefore, these safety issues need to be addressed, as well before a 
recommended dose range can be made. 

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

Safety Related Recommendations 
If an approvable action is granted at the Agency level on this NDA, then the following outline 
contains comments and recommendations regarding safety (refer to Sections 7 and 9 of this 
review for an outline of safety findings, including those that are the basis of issues below): 

--

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

2. Food effects on PK and safety (in Phase I food effect st~die;s d~S£rLbeQ in Sectio l1s 5 for 
PK effects, 7.1.12 C and Section 7.1.3.3 for safety findings) 

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

4. 

a. QT prolongation (based on Phase III data, updated longterm OL extension trial 
data provided in the 120-Day SUR, results of Study -SCH-I 009), 

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

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

I. A greater incidence of adverse events (AEs) of 0 A V block in the 15 mg 
(highest-dose) Pal group compared to placebo (4.4%, 1.4%, respectively) 

II. Similar findirigs in the small elderly Phase III trial (3% and 0% in the Pal 
and placebo groups, respectively) that used a flexible dose design (3-12 
mg/day), 

Ill. A small group mean increase in PR interval in Pal compared to placebo 
groups in Phase III trials (the magnitude of this increase was clinically 
Ilnrpml'lrkl'lhlp. ) 
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, 

5. OCPB input is recommended regarding dosing recommendations in light ofQT 
prolongation and other adverse effects and the potential PK-pharmacodynamic (PD) 
interactions (as well as other factors impacting PK such as a food effect, drug-drug 
interactions and others). Effects on QT and vital sign appear to be influenced by Cmax 
and Tmax (e.g. not only absolute levels but also perhaps how quickly levels are rising) 
and by other confounding variables (due to observations of direct or indirect time
dependent effects observed in Phase III trials and in Study -SCH-I 009). 

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

a. Safety findings in the elderly trial (-302), as outline in Sections l.l, 7 and 9 of this 
reView, 

b. Multiple concomitant medications and diseases are commoifiri-the elderly 
c. The elderly are generally considered to have greater vulnerability to adverse 

effects (e.g. cardiovascular, ECG, CNS and other effects) 
d. The elderly are more predisposed to alterations in PK (towards greater plasma 

levels), . 
e. There is the additional concern of a food effect on PK 
f. A safety signal was revealed for increased risk of mortality in elderly patients ¥ 

with dementia being treated with atypical antipsychotics in longterm clinical drug 
trials (as described in drug class labeling of approved atypical antipsychotic 
agents). The role of age in this signal remains unclear. 

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

The sponsor does not describe any serious events associated with CPK elevations 
except for one subject (and possibly another with NMS that was found by the 
undersigned review; subjects 100057 and 200213). Additional subjects with elevated 
CPK were however, found by the undersigned reviewer that also had elevations in LFTs 
(as described in Section 7.1.3.3 of this review). There may be additional subjects with 
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clinically remarkable events associated with CPK elevations since results of a special 
data analyses for revealing a potential drug-related signal could not be found in the 
Summary of Clinical Safety (SCS) section of the submission which provided the 
integrated summary of safety in clinical drug trials. Therefore, it is not clear to the 
undersigned ifCPK elevations were associated with dystonia or other drug-related 
adverse effects. Another consideration is that CPK elevations reflective of the patient 
population would pe expected to occur primarily in the acutely psychotic pa~ient, yet 
elevations were also revealed during longterm OL Pal treatment (in the Phase III OL 
extension trials). This potential safety signal should be adequately resolved. 

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

. dosage and administration in labeling. 
9. Attachment I of this review lists questions raised to the sponsor to which some 

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

10. Section 7.2.8 (on quality and completeness of data) discusses concerns related to 
identifYing potentially clinically remarkable subjects with a specific type of AE (e.g. 
syncope, suicidality, among others). These issues should be adequately resolved. See 
Attachment 1 that includes some questions related to thi$ <;9nC~f!l..las .9~scribed in the 
pervious item). 

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

12. Input from other disciplines is pending at the time ofthis'writing. 

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

1.2 Recommendation on Postmarketing Actions 

1.2.1 Risk Management Activity 

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

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

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

• Conduct cardiovascular challenge tests (at baseline and during treatment) in double
blind, placebo controlled studies of patients with schizophrenia while monitoring vital 
signs and ECG (and in some cases with telemetry monitoring) using the following 
challenge paradigms for each given study: 

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

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

a Challenge subjects with a tilt table test 
• Challenge subjects on longterm OL Pal (over 6 months to up to a year of treatment) 

with a higher daily dose of Pal (that is adequately safe) to determine if vital sign and QT 
effects can be elicited after a single dose and after subsequent multiple daily doses until 
at least steady state levels are achieved (subjects should undergo-monitoring prior to 
starting the OL Pal treatment and throughout OL treatment to allow for pre-challenge 
and pre-Pal comparisons on cardiovascular parameters). 

• Conquct a food challenge (food effect) study in patients with schizophrenia to examine 
the role of food effects on safety parameters (input from DCPB is recommended on this 
recommendation). 

• Conduct studies to better characterize drug-drug and drug-disease interactions on 'i; 

cardiovascular effects and other relevant safety parameters. 
• Other safety issues and.pK issues may require further examination depending on the 

sponsor's responses to issues and on OCPB input. 

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

Since elevations in LFTs were observed in some Pal subjects further study in this area should be 
considered such as employing a challenge test to determine if elevations can be elicited using 
methods that would be adequately safe. For example consider a study examine the effects of 
coadminstration of olanzapine (refer to labeling describing LFT elevations in some subjects on 

to 
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this drug). Polypharmacy involving multiple antipsychotic medications is not uncommon among 
clinicians treating patients with schizophrenia. 

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

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

1.3 Summary of Clinical Findings 

1.3.1 Brief Overview of Clinical Program 

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

Three pivotal multicenter, placebo controlled, active controlled, randomized, double-blind (DB), >~ 
fixed dose-response, parallel group trials were conducted to establish efficacy of oral 
paliperidone administration for the treatment of Schizophrenia (Studies R076477-SCH-303, 
R076477-SCH-304, R076477-SCH-305). The daily oral doses among these trials ranged from 
as high as 15 mg daily (in Study R076477-SCH-305) and as low as 3 mg in Study R076477-
SCH-303. The 15 mg treatment group was started on 12 mg daily for the first seven days of 
treatment following by 15 mg daily for the remainder of the DB phase. The active control 
groups in these trials received olanzapine (10 mg daily). Two studies included subjects from the 
United States while the third study was conducted in eastern and western European countries, as 
specified in the submission. 

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

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

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

1.3.2 Efficacy 

Pivotal Trials 

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

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

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

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

1.3.3 Safety 

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

In addition to pivotal DB Phase III trials and a small DB Phase III elderly trial, the safety results 
were also provided for ongoinglongterm open-label trials that were extension trials to the short
te.rm (6-week) DB Phase III trials. The results of the OL trials pr<:wided longterm safety results 
for 6 and 12 month exposures within ICH guidelines within the dose-range being recommended 
for treatment in proposed labeling. 
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Study -SCH-l 009 provided results on QT prolongation effects of a non-OROR (more immediate 
release) formulation of Pal. This review also describes results of a few other Phase [ trials that 
provided some safety results in fed and fasted treatment conditions, as the effect of food on PK 
was examined and conducted more frequent vital sign assessments, than was employed in the 
Phase [[[ trials. 

Section 7 describes safety findings. 

1.3.4 Dosing Regimen and Administration 

The sponsor proposes a daily oral dose of 6 mg to be taken in the morning. Proposed labeling 
also specifies that patients may benefit from lower or higher doses within a recommended daily 
dose range of3 to 12 mg (once daily). 

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

1.3.5 Drug-Drug Interactions 

Drug-drug interactions were not systematically evaluated in Phase m trials. See section l.1 for 
comments and recommendations on potential drug-drug interactions re~evann()key safety 
related issues. 

1.3.6 Special Populations 

See Section 1.1 for comments and recommendations relevant to the elderly population and \ 
relevant to key safety findings in a small Phase HI trial on elderly patients. This topic is covered 
in various sections of this review. 

--
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2 INTRODUCTION AND BACKGROUND 

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

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

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

A Brief Overview of the Organization of this Review. The undersigned reviewer has 
attempted to follow the required Clinical Reviewer Template MAPP which was finalized 
approximately one year ago. Since the organization of this review, as required by the MAPP is 
generally new to the regulatory reading audience the following provides sCiin£'c'omments 
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 some subsections such as clinical microbiology (section 6.1.5) appear 
under efficacy but is not relevant to this review. 

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

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

2.1 Product Information 

The pharmacologically active compound in Pal is 6-0H Risperidone which is the major 
metabolite ofrisperidone (Ris)~ The OROS® formulation is considered as a slow release 
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formulation. Ris is marketed (as Risperdol®) as a tablet formulation which is a more immediate 
release formulation compared to PaL Risperdol® is approved for the treatment schizophrenia. 

2.2 Currently Available Treatment for Indications 

Pal is in a drug class of atypical antipsychotic agents and several drugs in this drug class are 
approved for treatment of schizophrenia and other psychiatric indications. See the previous 
section regarding Ris which is one of these approved drugs and is metabolized primarily to 9-0H 
Ris which is the active compound in Pal. 

2.3 Availability of Proposed Active Ingredient in the United States 

See section 2.1 above describing Ris which is approved for treatment of schizophrenia and is 
metabolized primarily to 9-0H Ris which is the active compound in PaL Pal is not approved for 
the market in the United States. 

2.4 Important Issues With Pharmacologically Related Products 

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

2.5 Presubmission Regulatory Activity 

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

2.6 Foreign Marketing Experience 

Section 5.11 of Module 2.5 of the submission specifies that "EROROS paliperidone has not 
been marketed in any country to date." 

The sponsor does provide world-wide postmarketing safety information on risperidone which 
was first approved in 1992 in the United Kingdom and is also approved by the Agency for US 
marketing, as previously described. 

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES 

3.1 CMC (and Product Microbiology, if Applicable) 

CMC information is provided in the submission and is under review by the CMC Team at the 
time of this writing. The CMC reviewer, has no major CMC issues at the time of this writing or 
at the time of the mid-cycle review meeting. 
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3.2 Animal Pharmacology/Toxicology 

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

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

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

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

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY 

4.1 Sources of Clinical Data 

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

-

Documents Utilized in Clinical Review 

DATE 

11l30/0S 

DESCRIPTION (electronic submissions unless indicated otherwise). 

NDA 21-999 NOOO: the submission included Narratives liyperlinKeatoTRrs (were generally 
hyperlinked from the narrative or from tables listing narratives) for completed Phase 1-[[[ trials 
for serious adverse events (SAEs) and adverse dropouts (ADOs) using a cut-off date of S/3l/0S. 
Safety (CIOMS) reports (ofSAEs and AS DOs) were provided at the cut-off dates of6/I/OS-
8131105 

120-Day Safety Update Report Submission (N0002, letter date 3/29/06 and stamp date 3/29/06): 
Narratives of SAEs and ADOs were provided for the more recently completed Study -30 I and 
for open-label trials (Studies -701-70S) using the cur-off date of I III/OS (narratives or narrative 
summary tables generally included hyperlinks to the CRrs). Safety (CIOMS) reports were 
provided for SAEs and ADOs at the cut-off-dates of 1112/0S-12/3 1105 

This submission contained the bulk of longterm safety data from ongoing open label trials 
in which ICH guidelines for 6 and 12 month exposure was met. 

NOOOI letter dated 1110/06 response to pre-filing questions. 

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

The following submiss\ons either have riot been reviewed or not have been fully reviewed, since 
they were received late in the review cycle or contained only non-clinical information: 

• N007 6127/06: responses to clinical inquiries 
• N006 61\5/06: 21 O-Safety Update Report and new Food Effect Phase I trial Results 
• N005 letter dated 6/15/06: responses to clinical inquiries 
• N004: letter dated 5126/06: no clinical information could be found (CMC related) 
• N003: no clinical information could be found (CMC related) 

Not all information from these submission are described or were fully reviewed since some 
submissions were only submitted with 1-2 months of the internal reviewer deadline which is 
7122/06. 
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4.2 Tables of Clinical Studies 

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

Completed and Ongoing Phase III Trials 
Phase III trials included: 

o 3 pivotal Phase III trials of primarily non-elderly adult patients using a 6-week double
blind (DB) phase (Studies R06477-SCH-303, R06477-SCH-304, R06477-SCH-305). 
The sponsor specifies these 3 trials as providing results to support their proposed 
efficacy claim. These adult trials had very few elderly subjects. 

o An elderly Phase III trial of patients using the 6-week DB phase (Study R06477-SCH-
302). This trial was a small flexible dose trial that was otherwise almost identical in 
study design to the above 3 Phase III trials. 

o Ongoing Phase III Trials include 1 ongoing Phase III trial on "prevention of 
recurrence" (Study R06477-SCH-301) and ongoing opefi-labet'(OL) extension phases 
of 6-12 months duration that are being conducted for longterm safety data. These 
longer term OL phases are extension phases (trials R064 77-SCH-70 I, -702, -703, -704 
and -705) that followed the 6-week double-blind phases of the 3 pivotal Phase HI trials 
(Studies R06477-SCH-303, R06477-SCH-304, R06477,-SCH-305), of one elderly 
Phase III trial (Study R06477-SCH-302) and ofa Phase III trial on "Prevention of 
recurrence (Study R06477-SCH-301). '* 

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

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

All tables below were provided in the submission with some additional information added by the 
undersigned reviewer for clarification purposes or to provide more detailed information (all of 
these additions are denoted by italics). 
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COMPLETED PHASE 3 DOUBLE-BLIND STUDlES IN SUBJECTS WITH SCHIZOPHRENIA 
Analysis Set Protocol No. Study DesignlEnrollment Statusa 
Double-Blind Studies Analysis Set 
R076477-SCI-I-303 A randomized, 6-week double-blind, placebo- and active-controlled, parallel-group, 

dose-response study to evaluate the efficacy and safety of 3 fixed dosages of 
paliperidone ER (6,9, and 12 mg/day) and olanzapine (10 mg/day) in the treatment of 

Western and Eastern subjects with schizophrenia. 
Europe 

R076477-SCH-304 

United States 

R076477-SCH-305 

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

Double-blind: Completed 

·No. Subjects Evaluable for Safety: 629 Treated with Paliperidone: 375 
A randomized, 6-week double-blind, placebo- and active-controlled, parallel-group, 
dose-response study to evaluate the efficacy and safety of 2 fixed dosages of 
paliperidone ER (6 and 12 mg/day) and olanzapine (10 mg/day) in the treatment of 
subjects with schizophrenia. 

Double-blind: Completed 

No. Subjects Evaluable for Safety: 439 Treated with Paliperidone: 224 
A randomized, 6-week double-blind, placebo- and active-controlled, parallel-group, 
dose-response study to evaluate the efficacy and safety of 3 fixed dosages of 
paliperidone ER (3,9, and 15 mg/day)band olanzapine (10 mg/day) in the treatment of 
subjects with schizophrenia. 

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

Double-blind: Completed 

No. Subjects Evaluable for Safety: 614 Treated with Paliperidone: 364 
Study R076477-SCH-302 
R076477-SCI-I-302 A randomized, 6-week double-blind, placebo-controlled study to evaluate the safety and 

tolerability oftlexible doses ofpaliperidone ER in the treatment of geriatric 

Easter Europe, South 
Africa and Greece 

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

Double-blind: Completed 

No. Subjects Evaluable for Safety: 114 Treated with Paliperidone: 76 
Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover; 
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); IR = immediate release; 
i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone; 
PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography; 
PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose. 
a Enrollment as of 31 May 2005. 
b Subjects in the 15 mg/day group received 12 mg/day on Days 1-7 and 15 mg/day for the rest of the double-blind 
phase. 
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ONGOING DOUBLE-BLIND PHASE 3 STUDY 

R076477-SCH-301 A randomized, double-blind, placebo-controlled, parallel-group study with an open-label 
extension evaluating paliperidone ER in the prevention of recurrence in 
subjects with schizophrenia. Reviewer comment inserted here: the trial involved an 8-
week OL-run-in phase, then a 6-week OL stabilization phase, followed by a placebo 
controlled, DB treatment phase (/: / of placebo or Paliperidone treatment). Treatment 
was flexible during the OL run-in and DB treatment phases (3 to 15 mg daily) but was 
fIXed during the OL stabilization phase (at the dose identified during the stabilization 
phase). 
Double-blind: Ongoing No. Subjects Enrolled as of 31 May 2005: 462 Reviewer 
Comment inserted here: This study was completed in time for unblinded data to be 
provided in the 120-Day SUR. 

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO - crossover; 
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); IR = immediate release; , 
i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone; 
PC = placebo-controlled; PD = pharmacodynamics; PET = position emission tomography; 
PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose . 
• Enrollment as of 31 May 2005. bSubjects in the 15 mg/day group received 12 mg/day on Days 1-7 and IS mg/day 
for the rest of the double-blind 

se. 

Ongoing Open-Label Extension Trials (Studies -702, -703, -704, -705) 
The following table summarizes the ongoing extension phases (referred to as Studies -702, -703, 
-704; -705) to the completed 6-week double-blind pivotal (-303, -304, -305) and elderly Phase III 
(-302) trials. These studies used a flexible daily dose of3 to 12 mg (dose levels of3, 6, 9 or 12 
mg/day), except Study -705 used a maximum allowable daily dose-of is-mg' <3', '6,9, 12 or 15 
mg/day). Study -702 was conducted on elderly subjects, while the other OL studies were 
conducted on almost exclusively non-elderly adults. 

Analysis Set Protocol No. 

Study Design/Enrollment Status, 

ONGOING OPEN-LABEL PHASE 3 STUDIES IN SUBJECTS WITH SCHfZOPHRENIA 
Open-Label Studies Analysis Set 
R076477-SCH-702 A 26-week open-label extension to evaluate the safety and tolerability of flexible 

doses of ER OROS paliperidone in geriatric subjects with schizophrenia who 

R076477~SCH-70J 

--

completed the 6-week double-blind phase or discontinued due to lack of efficacy after 

a minimum of 21 days of double-blind treatment in Study R076477-SCH-302 

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

No. Subjects Enrolled as of 31 May 2005: 88 

Ongoing 

A 52-week open-label extension to evaluate ER OROS paliperidone in the treatment of 
subjects with schizophrenia who completed the 6-week double-blind phase or 
discontinued due to lack of efficacy after a minimum of 21 days of double-blind 
treatment in Study R076477-SCH-30J 

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

No. Subjects Enrolled as of 31 May 2005: 473 Ongoing 
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R076477-SCH-704 

R076477-SCH-705 

A 52-week open-label extension to evaluate ER OROS paliperidone in the treatment of 
subjects with schizophrenia who completed the 6-week double-blind phase or 
discontinued due to lack of efficacy after a minimum of 21 days of double-blind 
treatment in Study R076477-SCH-304 

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

No. Subjects Enrolled as of 31 May 2005: 203 Ongoing 
A 52-week open-label extension to evaluate ER OROS paliperidone in the trt':atment of 
subjects with schizophrenia who completed the 6-week double-blind phase or 
discontinued due to lack of efficacy after a minimum of21 days of double-blind 
treatment in Study R076477-SCH-305 

Reviewer comment: Siafling dose was 9 mg and ajlexible dose design was employed (3, 
6, 9, or 15 mg/day) as described on page 45 of the SCs. 

No. Subjects Enrolled as of 31 May 2005: 403 Ongoing 
Study R076477-SCH-701 
R076477-SCH-70 I A 52-week open-label extension evaluating ER OROS paliperidone for the prevention of 

recurrence in subjects with schizophrenia who experienced a recurrence event or 
remained recurrence free during the double-blind phase of Study R076477-SCH-301 

No. Subjects Enrolled as of 31 May 2005: -36bOngoing 
Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover; 
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); IR = immediate release; 
i.v.= intravenous; M = male(s); MO = multiple dose; OL = open-label; PAL = paliperidone; 
PC = placebo-controlled; PO = pharmacodynamics; PET = position emission tomography; 
PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RlS = risperidone; SO = single dose. 
,Enrollment as of 31 May 2005. bNumber based .on unaudited enrollment information. 

Phase lIII trials. 
The next set of tables summarize Phase [III trials categorized as trials ctmducted on healthy 
subjects, studies on patients with schizophrenia,and "Other Phase I studies." 

Continued on the next page 
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Summary Tables of Each Set of Phase 1111 Trials. 
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SD.OI.,~3-u-... yCOinbe1ll.ihYIllll[e5i1Bdf"IIl.15iora!d~Ojmg 
lRPAL rnble! (Ellar fiIstinE). (}5 mg IR PAL 5®1!ion{~ Iretl.lit'eBA of 
ral>l~t "'<' ilI.I rolutioo. JOOd efi"a.'1: on ttI:J.let 

SD. 01.. rmdOOIized,. 4-u;oy CO in h..utl!y IlllIls iE!d fe=lei: illlII do"'-. ]. mg. 
o;;rnooc moduli> R1S. 2 JEg KIS oral sollilioo, 1 mg o~ module PAL ond 1 
I!Ig P,41. <>r.>l soJuIiOD I PK. 

MD. DB. r.mdomiz~d. Pe. 5-<ny CO i!J. ~.l;hy I!IAls ilI:4 /emak; ,. om d:o,~ 
"wr:) doY; of6mg RIS (ltlS.A."'---~, 6 mgP_-tL (PAL Asc3l.d-4). 4mgl'.-tL 
(PAL _-I.Kern!-2). 4 mg IR IDS (lR-2). p2ceba f PK. I'D (onllo>llltic 8ypoensiOll, 
prol.octin). 

No. Subjea> Eru:olle<i: JO Tr&1l!<ivritl!. ~dmE: 30 

Key: AC -lICIWHoDlIo;ieiBA-'::'bio.w~~ BE -iIiGeqmlm.ce; b.i.d - ~",e .i:!y: -c:.o=-;(1)5;<)..-e; 
DB·= ofuuDl~lind; ECG=e!~~ ER =ext~ Je!>Jl'i"i. F= famle(s); L'{. = im!nediJE rete.5e; 
LV.=iDtia,,,,,,-ous; M =nWe(s); MD= IB<Ilt!pkdo~ OL = "P"'l-:Jal:cl;PAL =pMiperidDD£ 
PC = pluebHOI!lro!I.ed; PD = flmmiK-od}'M!l!ic>. PIIT = I"'sitiIln em£i5inn1oJoog,;r~lly: 
PK = p/'!JIrnEcci:i1EtiG; P!'B = ~!ILl pI~ biD:Iing; q.d. = = daily; RIS = risperioo~ SD = illlgle <Iw.! . 
• Bmollmfl!'t ",. of 31 MolY 1005. 
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Protocol No. 

(Formulation) Study OesignfEnrollment Status. 

PHASE 1I2a STUDIES IN HEALTHY ADULT SUBJECTS (continued) 
ALZA C-2002-034 SO, OL, randomized, 4-way CO in healthy males and females / oral dose, 2x2 mg 
Relative bioavailability ---. OROS (fasting), 2x2 mg _____ OROS (= PAL ER, Phase I formulation) 
andfood effect (fed or fasting), 2 mg IR PAL (fasting) / PK, BA of OR OS formulations, food 
(IR and ER) effect on PAL ER formulation, compare PO (orthostatic hypotension). 

No. Subjects Enrolled: 32 Treated with Paliperidone: 32 
ALZA C-2003-044 SO, OL, 4-period sequential in healthy males / oral dose, 6, 9, 12 and 15 mg PAL 

Pilot dose ER (3 and 9 mg tablets, Phase 3 formulation) / dose proportionality. 
proportionality 

(ER) 

ALZA C-2004-006 
Tolerability 
(ER) 

R076477-POI-IOI 
PK/PD 
(Alternative ER 
formulations) 

R076477-POl-to2 
PK/PD 
(Alternative ER 
formulations) 

R076477-SWE-I 
PET 
(lR) 

R076477-SIV-IOI 
PET 

(ER) 

R076477-POI.-1006 
Food effect in Japanese 
(ER) 

No. Subjects Enrolled: 30 Treated with Paliperidone: 30 

SO, OL, randomized, sequential, parallel group in healthy males / oral dose, 12 
mg and 15 mg PAL ER (fasting) (Group I), or 15 mg PAL ER (fed or fasting) 
(Group 2), (3 and 9 mg tablets, Phase 3 formulation) / PK, dose proportionality, food 
effect, tolerability. 

No. Subjects Enrolled: 40 Treated with Paliperidone: 40 
SO, OL, randomized, 5-way CO in healthy males and females / oral dose, 2 mg
eq. H. - PAL (2.5 mg _. fed or fasting), 2 mg-eq. coated PAL ER 
(2x2 mg tablets, fed or fasting), 2 mg IR PAL (fasting) / PK ol __ food effect, 
compare PO (orthostatic hypotension). 

No. Subjects Enrolled: 35 Treated with Paliperidone: 35 
SO, OL, randomized, 5-way CO in healthy males and females / oral dose, 2.5 mg 
......... ER PAL -rormulation I (fed or fasting), 2.5 mg _ ER PAL 

--""formulation 2 (fed or fasting), 2 mg lR PAL / relative BA 0 __ 

formulations, food effect, compare PO (orthostatic hypotension). 

No. Subjects Enrolled: 35 Treated with Paliperidone: 35 
SO, OL, PET / oral dose, I mg lR PAL (fasting) in healthy males I PK, 02+ 
2HTzAreceptor occupancy, relationship PK-PO. 

No. Subjects Enrolled: 3 Treated with Paliperidone: 3 

SO, OL, PET in healthy males and females / oral dose, 6 mg (3x2 mg) PAL ER 
PK, Ozreceptor occupancy, relationship PK-PO. 

No. Subjects Enrolled: 4 Treated with Paliperidone: 4 

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

No. Subjects Enrolled: 20 Treated with Paliperidone: 20 

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; bj.d. = twice daily; CO = crossover; 
OB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); lR = immediate release; 
i.v.= intravenous; M = male(s); MO = mUltiple dose; OL = open-label; PAL = paliperidone; 
PC = placebo-controlled; PO = pharmacodynamics; PET = position emission tomography; 
PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SO = single dose . 
• Enrollment as of 31 May 2005. 
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Protocol No. 

(Formulation) Study DesignJEnrollment Status. 

PHASE 1I2a STUDIES IN SUBJECTS WITH SCHlZOPHRENIA 
R076477-INT-1 
PK in target population 
(lR) 

PAL-SCH-IOI 
Orthostatic tolerability 
(ER) 

R0764 77-SCH-1 02 
Dose proportionality and 
exposure comparison 
(ER) 

MD, OL, randomized, parallel group in subjects with chronic schizophrenia 
(MIF) 1 once daily doses of I, 4, or 8 mg !R PAL 1 steady-state PK, dose 
proportionality. 

No. Subjects Enrolled: 34 Treated with Paliperidone: 34 
MD, DB, randomized, PC and AC, parallel group in subjects with schizophrenia 

. (MlF) 1 placebo on Day I and 12 mg/day PALER on Days 2-6, 12 mg/day PAL 
ER on Days 1-6,2 mg [R RlS on Day 1 and 4 mg/day!R RIS on Days 2-61 PK, 
PO (orthostatic hypotension, prolactin), enantiomer disposition. 

No. Subjects Enrolled: 113 Treated with Paliperidone: 75 
MD, OL, randomized, parallel group in subjects with schizophrenia or 
schizoaffective disorder (M/F)./ 9 mg q.d. PAL ER on Days 8-14 and 15 mg q.d. 
PAL ER on Days 15-21, dose escalation up to 7 mg b.i.d. !R RlS on Days 8-14 
and 8 mg b.i.d. [R R!S on Days 15-211 dose proportionality, enantiomer disposition, 
comparison steady-state P K of PAL after PAL treatment vs. RlS 
treatment. 

No. Subjects Enrolled: 62 Treated with Paliperidone: 36 
Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover; 
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); !R = immediate release; 
i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone; 
PC = placebo-controlled; PO = pharmacodynamics; PET = position emission tomography; 
PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RlS = rispendo~e; s5 -';sTngl; dose . 
• Enrollment as of 31 May 2005. 

Continued on the next page 
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Pharmacodynamic 
Studies 

R076477-SCH~IOLO 

Sleep 
(ER) 

R076477-SCH-I009 
Cardiovascular safety 
(IR) 

OTHER PHASE 1I2a STUDIES 

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

No. Subjects Enrolled: 42 Treated with Paliperidone: 21 
DB, PC, AC, randomized in subjects with schizophrenia or schizoaffective 
disorder (MlF) / placebo on Day 1 and 4 mg q.d. Day 2, 6 mg q.d. Day' 3, 8 mg 
q.d. IR PAL Day 4-8;. placebo on Days 1-7 and 400 mg moxifloxacin on Day 8 / 
influence ofpaliperidone on ECG parameters, relationship between PK and ECG 

parameters. 

No. Subjects Enrolled: 141 Treated with Paliperidone: 72 

Studies in Special Populatious 
'R076477-REI-100 I SD, OL, parallel group in subjects with severe, moderate and mild renal 
Renal impairment impairment and with normal renal function (MIF) / oral dose of 3 mg PAL ER 
(ER) (fasting) / plasma and urine PK in renally impaired subjects vs.healthy subjects, 

PPB, enantiomer disposition. 

PALIOROS-SCH-IOII 
Elderly PK 
(ER) 

No. Subjects Enrolled: 47 Treated with Paliperidone: 47 
SD and MD, OL in male and female healthy elderly subjects (> 65 years) and 
young subjects (18-45 years) / single oral dose of 3 mg PAL ER on Day 1 and 
3mg/day PAL ER on Days 6-12 (fasting) / PK in elderly subjects vs.young subjects, 
enantiomer disposition. . 

No. Subjects Enrolled: 60 Treated with Paliperidone: 60 
Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover; 
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); IR = immediate release; 
i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperidone; 
PC = placebo-controlled; PD = phannacodynamics; PET = position emission tomography; 
PK = phannacokinetics; PPB = plasma protein binding; q.d. = once daily; RIS = risperidone; SD = single dose . 
• Enrollment'as of 31 May 2005. 

Continued on the next page 
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Studies in Special 
Populations 
(continued) 
R076477-SCH-1008 
Hepatic impairment 
(IR) . 

R076477-POI-1005 
Japanese vs.Caucasian 
PK 
(ER) 

OTHER PHASE lila STUDlES (continued) 
SD, OL, parallel group in male and female subjects with moderate hepatic 

impairment and with normal hepatic functions! oral dose, I mg IR PAL (fasting) 
SD ofPK in subjects with hepatic impainnent vs.healthy subjects, PPB, 
enantiomer disposition. 

No. Subjects Enrolled: 20 Treated with Palipendone: 20 
SD and MD, DB, PC, randomized in male and female healthy Caucasian and 
Japanese subjects! SD of3 mg PAL ER on Day I, MD of 3 mglday PAL ER on 
Days 5-11, and SD 6 mg PAL ER on day 19, placebo (fasting)! SD and MD PK 
in Japanese subjects vs.Caucasians, enantiomer disposition. 

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

Renal DDI R076477-PO 1-\004 SD, OL, randomized, 2-way crossover in healthy males! single oral dose of6 mg 
(ER) PAL ER on Day I, 200 mg trimethopnm b.i.d. on Days 1-8 with single oral dose 

of 6 mg PAL ER on Day 5 (fasting) ! effect oftnmethopnm on plasma and urine 
PK of PAL ER, enantiomer disposition. 

No. Subjects Enrolled: 30 Treated with Paliperidone: 30 

Key: AC = active-controlled; BA = bioavailability; BE = bioequivalence; b.i.d. = twice daily; CO = crossover; 
DB = double-blind; ECG = electrocardiogram; ER = extended release; F = female(s); IR = immediate release; 
i.v.= intravenous; M = male(s); MD = multiple dose; OL = open-label; PAL = paliperido~-· -- _ .. -. 
PC = placebo-controlled; PD = phannacodynamiCs; PET = position emission tomography; 
PK = pharmacokinetics; PPB = plasma protein binding; q.d. = once daily; RJS = risperidone; SD = single dose. 
aEnrollment as of 31 May 2005. 

4.3 Review Strategy 

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

A special safety study focusing on potential QT interval effects of IR Pal was also reviewed 
(Study -SCH-l 009), since this is a key safety study relevant to assessing the adequate safety of 
Pal. 

The rationale for the review of any additional data( e.g. vital sign information from a Phase 
study, Study -PO 1-1005) is provided in the appropriate section of this review where the given 
study and data is described. 

The l20-Day Safety Update Report (SUR) provided updated data from the integrated OL 
extension trial dataset (and other ongoing trials). Since this longterm OL dataset was the major 
source for longterm treatment data and met ICH guidelines for 6 and 12 month exposure in this 
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SUR submission; the focus of the review of this submission was on safety findings from this 
dataset and on SAEs and ADOs (primarily from the longterm integrated OL dataset). 
Former, Team Leader Dr. Paul Andreason and the current Team Leader, Dr. Ni Khin concurred 
with this review strategy_ 

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

4.4 Data Quality and Integrity 

Reviewer Comments and Conclusions 
The following summarizes findings relevant to this section of the review while a more detailed 
description is provided afterwards: 

• DSI investigation results are pending 
• Comparisons between CRFs and Narratives (of selected sections and of 3 arbitrarily 

selected subjects) revealed adequate quality given that Data Correction Forms were 
included in the CRFs. _~_._._ . 

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

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

--

• Subject 10903 in Study -SCH-I009: had the above described omission in the CRF 
of whether or not the bradykinesia that lead to early withdrawal was an SAE, but 
this omission was ultimately found and documented as not being an SAE 
according to a DCF found in the CRF. This subject was also arbitrarily selected 
for a comparison between concomitant medications listed in the CRF with those 
listed inthe narrative. The CRF listed Ativan as concomitant drug while mention 
of this drug was not found in the narrative (either as a brand or generic name). 
These differences or omissions did not dramatically impact on the overall 
interpretation of the key observation of bradykinesia, particularly since the DCF 
was filed with key information. 

• Subject L 00811 in Study -PO 1-1008: AEs of drowsiness and nasal congestion 
were listed in the CRF but could not be found in the narrative. However, these 
AEs are considered minor deletions with respect to the overall clinical impression 
of the dystonia that lead to early withdrawal in this subject. 
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• Subject 300376 in Study -304: The narrative had "drug abuse and "suicidal 
ideation reported as SAEs on Day 17 but these terms could not be found in the AE 
section (domain) of the CRF (which had terms of nasal congestion, insomnia and 
tinea corpis found). However, a DCF found in the CRF of this subject had the 
following information, as well as additional iriformation that was found in the 
narrative but not in the AE section (located by a hyperlink to this section) of the 
CRF that was reviewed: 

ORJGfNAL 
J&JPRD 

M1II1!I1pva&t 

GI'MfIId By. -

111 

SAfi.rAE 

DCF 3413-0 

1)ln ttgal'4$[O DCF 3187. you 
speeiflDd the reason forwlUl 
W!\wal 8:l other, SAC teEluftinlJ in 
t'!04plt.,lut100 ~ _ 
However, we. ~n fl(Jt nna anAE 
with I. serious code" YBSwltll 
hospilails:atlaR In th& CRF. 
Ar.04l('(liflg fo pMtOOOI all 
ho,(>lIallgatfO!l& require 1ha'llw 
$,A,6 form ill send to _ 

Ft~$e p«iVide the re.qUired infO 
on Ifle ad¥erse event fot w/llt:tt 
Ifl~ patlen/ withdrew from the 
s-tUa:y anlf $ij!\(l an $AE rorm fQt 
tile fll)$pitali$!Ulort 10 -
mankyou 

4.5 Compliance with Good Clinical Practices 

DS[ investigation is underway at the time of this writing. 

4.6 Financial Disclosures 

This section summarizes financial disclosure information. 

S~Ullutor. -

Dam, O~e~ 

StlIOOi!c' KllIn-..r. _ 

If Bppl1cahle: ~~ 
ttwapy: .. . 
Gtart dato .. . 
eM ctate .... . 
r&glmen {or iotal cl811y dose ill 
case tJf RESCUE mltdictltiQl'l} .. _._ 
route ... 
qiwm for AE. YES 
\ndlcatlon:[ltpecify ~'entJ·-" .. 

Rt.ptI"~ 1;.,)I(}w!o ..f~ 
~e., 

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

5 CLINICAL. PHARMACOLOGY 

5.1 Pharmacokinetics 

--

The following is key information on pharmacokinetic (PK) properties, as provided by the 
sponsor: 
• Tmax is approximately 24 hours 
• The PK of Pal is dose-proportional across the proposed clinical dose range of 3 mg 

to 12 mg daily. 
• T Yz = approximately 23 hours 
• Steady state levels are achieved within 4-5 days of daily treatment in most subjects 
• Fluctuation indices with daily treatment of 12 mg Pal and 4 mg immediate-release 

formulation of risperidone are 38% and 125%, respectively; at--steady state. See the 
following figure for comparisons between these drugs on their steady-state 
concentration profiles (as provided by the sponsor). 

• Absolute oral bioavailability is 28% 
• Cmax and AUC values increase by 42% and 46%, re~pectively in a high-fat/high

caloric fed state compared to a fasting state following a SO of IS mg Pal in healthy 
subjects confined to bed for 36 hours. .\ 

• Plasma protein binding is 74%, primarily to alpha-I-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, 
suI famethazine, warfarin and carbamazepine. 

• Administration of radiolabeied IR Pal (I mg) yields 59% of the dose unchanged in 
the urine with approximately 80% of radioactivity found in urine and II % in the 
feces. 

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

• While in vitro studies suggest a role ofCYP206 and CYP3A4 in Pal metabolism, in 
vivo studies show a limited role of these isozymes. 
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Figure I. 

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

As previously listed above, a dramatic food effect on PK was observed in subjects confined to 
bed for up to 36 hours. The nO-Day SUR provided new results on fed versus fasted effects on 
PK and examining potential postur<;tl effects in the food effect on PK (confined to the bed versus 
ambulatory). A food effect was demonstrated in both ambulatory and non-ambulatory conditions 
using the 12 mg single dose-level. The fed state involved a breakfast of2 eggs, buttered toast (2 
pieces), 2 strips of bacon, milk and hash brown fried potatoes before the single morning dose. 
The figure and table below were copied from the nO-SUR showing key results of this study. 

Continued on the next page 
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Figm-e 2: Mean Palipetidone. Plasma Concenfl·atioll-Time Profiles After Single-Dose 
Adrninistnltion of 12 mg ER OROS Palipet·idolle in Fed Ambulant, Fasted Ambu1ant 

. and Fasted Supine C.()ndition 

(Study PALIOROS-POl-1012) 

30 
-<>- FASIED AMBUL<\l'c"T 

--c- FASIED BED 

-&- FED AMBUL. ... l .. j? 

o 12 24 36 48 60 72 84 96 

Time (Hours) 

Table 2: Pharmacokiuetic Paramete1"s 0\'[eall ± SD) After ER OROS Palipe.ridone, 
12 mg Single Dose 

(Study PALIOROS-POl-1 012) 

PK Fed, Fasted, Fasted, Ratio, ~-"O 

parameter Ambulant" Ambulant" Bed A (90%~Il 

(Tre<ltmeui A) (Treatment B) (Treatment C) AJB C/B 

N 58 59 62 51 57 

tID17~ h 
10.00 22.00 24.00 

(9.00 - 28.00) (6.00 - 28.00) (6.00 - 2ltOO) 

emIL 
29.2 ± 15.9 17.4 ± 7.11 18.6 ± 7.59 

159.56 106.08 
nglmL (144.21-17654) (95.89-117.36) 

AUC"", 
1102 ± 558 685 ± 297 720 ± 303 

155.51 103.92 
nglmL.h (140.49-172.13) (93.90--115.02) 

AUe"" 153.94 103.71 
nglmL.h 

1179 ± 6()6 741 ±330 775 ± 331 
(139.11-170.36) (93.73-114.75) 

tll& h 21.1 ± 3.1 11.9 ± 3.3 2L7±33 

• data presented as arithmetic mean ± SD; tnm; pl·esented as median (t·auge) 
b ratio of geometric means with 9M·~ confidence intervals; for statistical 3tlalysis: data 

were analyzed on logarithmic scale, and transformed back to O1iginal scale 
"n=6O c 
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The following figures are of individual subject PK values in the first food effect study conducted 

which used the 15 mg single dose-level of OROS Pal (Study PO 1-1 008). Subjects were confined 

to be for up to 36 hours. 

Figure PK 5: Individual and Mean BIDavailability Paran~ters of Paliperidone by Tr .... !ment 

R076477-POI-IOOS p"!;'I'loi2 

Treatmenl: A: Single """I do'le of 15 Ill!!: ER OROS paliperido!l<! Pba;;e J. fO[!llulation m ~ Ii!sted _ 
Treatment B: Single onl d<r~ of 15 mg ER OROS pgEip<mdooe 1 in tho, 

fasl£d st3te 

Treai!nenl: C: Single oral doc...,·o! 15 mg HR OROS psIiperidoI>e' 
bigb-m brm'fut _ 
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Treatm£nt A: Single onU dose of 15 mg ER ORDS paliperidone Pha"" :; fomml:ttionin th~ fu.,.--ted 5l:ite 

T",._ B: Sing!!! =1 dl>Sl> o:f I j mg ER OROS p~ridon", , ill the 
fasled State 

TFeannent C: SingJe, oral dOS<! of 15 rug ER OROS plipeliOOL'" afier a 
high-ht lm!2l..-bst 

Opal ciIcle'i: iwfr.idnsl ".fu"" ; Solid line: arithmetic mean, SD as error bars 
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A QT prolongation study will be described later, that showed QT prolongation effects of the 

immediate release (IR) Pal formulation (Study SCH-(099). However, for comparisons with 

previously results a figure is shown below of individual subject plasma profiles over treatment 

days. Before presenting this figure the following outlines treatment given to these subjects 

(copied from the CSR): .'" 

• Four placebo capsules on Day I; 
• Two paliperidone 2 mg capsules and 2 placebo capsules on Day 2; 
• Three paliperidone 2 mg capsules and I placebo capsule on Day 3; 
• Four paliperidone 2 mg capsules on Days 4 through 8. 
Subjects in the moxifloxacin group received once daily doses as follows: 
• Four placebo capsules on Days I to 7; 
• One moxifloxacin capsule (over encapsulated 400 mg tablet) and 
3 placebo capsules on Day 8. 

Compare levels from subjects in this QT study (levels are shown in the figure below) to levels 

shown in previous figures of Pal (OROS formulation) since QT prolongation effects and food 

effects were observed (Section 7.1.12 A in this review describes QT prolongation results of 

Study -1009 which was conducted in patients with schizophrenia). 
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Figure 3: Ovetiay Plasma Concentration-Time Profiles ofPllliperidone on Days I through 10 
(Study R076477-SCH-lOO9; Ph.-umacokinetic Analysis Set) 
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The following scatterplot is shown (found in the CSR of -304) in order to see the individual 

subject range of plasma levels observed in subjects in a pivotal 6-week Phase [[[ trial that had the 

12 mg daily dose-level. This dose-level is being s~own, since the sponsor is recommending this 

dose as the maximum recommended daily dose in proposed labeling. Dosing was to occur in the 

mornings' in Phase In trials without monitoring food intake and it appears from the protocol 

description that only the first half of non-elderly subjects, along with all elderly subjects of 

which there were only a few, were to have PK sampling conducted on selected days (Days 15 

and 36 at 1 to 2 hours post-dose and at least 4 hours post-dose). The protocol describes 

population PK analyses to be conducted on the PK data from Phase In trials. 
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Figure PKPD 1: Scatttapiots of AIMS Versus Plasma Concentration of Paliperidone aud Olanzapme 
R076477 -SCH-304 
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According to the sponsor studies fail to show a need for dose adNstment in patients with hepatic 

impairments, whereas a reduction in dose is recommended for patients with moderate and severe 

renal impairment. Dose adjustment is also not needed on the basis of gender or race, according 

to the sponsor. 

Studies of the elderly show a 20% lower clearance rate of Pal at steady state compared to that 

observed in younger adults (18-45 year olds). However, the sponsor claims that population PK 

studies failed to reveal a need for dose adjustment. 

Reviewer Comment on the Food Effect. While the above and proposed labeling is subject to 

OCPB input (pending at this time) the above large food effects of Pal is notable. In the opinion 

of the undersigned reviewer a food effect is a significant issue from a clinical safety perspective 

given the cardiovascular effects of the drug as described later in this review. The sponsor 

includes the following language in labeling regarding this finding: 
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trials establishing the safety and efficacy of 

regard to the timing of meals." 

Clinical 

were carried out in subjects without 

The potential for a large food effect exists in the patient population that needs to be adequately 

characterized in the opinion of the undersigned. Furthermore, proposed labeling (as above) 

does not in the opinion of the underSigned reviewer, adequately address the issue of a food effect 

and that the patient population can be subject to this effect. OCP B input is recommended on 

determining an adequately maximum recommended dose-level and regarding how labeling 

should describe potential food effects if the NDA were ultimately deemed by the Agency as 

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

Reviewer Comment on the Elderly Population. The sponsor claims a dose acijustment is rIOt 

needed for elderly yet in the opinion of the undersigned a lower starting dose and a more 

gradual increase in dose (when clinically indicated) should be recommendedfor the elderly than 

is being recommended for the non-elderly healthy patient population, similar to that found in 

approved labeling for Risperdol,® as described in the following (similar to that found in 

approved labeling). 

recommendations. 

Refer to the last section of this review for further comment and 

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

5.2 Pharmacodynamics 

The in vitro pharmacodynamic properties of Pal (as described in the submission) generally 
appear to be similar to that of risperidone. Sections on pharmacodynamic properties of Pal on 
efficacy and safety in clinical trials are addressed later in this review. 

5.3 Exposure-Response Relationships 

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

6 INTEGRATED REVIEW OF EFFICACY 

6.1 Indication 

The proposed indication is for treatment of Schizophrenia. 

6.1.1 Methods 

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

The following table summarizes the 3 pivotal efficacy Phase III trials, as well as a summary of a 
small study of elderly subjects the preliminarily examines efficacy. 
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Table 2: Phase 3 Multicenter, Double-Blind PlaceOO-Omtmlled Studies Providing the Basis of Efficacy for 
ER OROS Paliperidooe in Subjects With Schiz.ophcenia 

Protocol No. R"gion (Country) Study Dea;gn Daily D",.e and 
Study Duration 

Fb:ed-Dos", Stndie.s in Snbjed. <?IS yt>.ars of age) with Schiz.ophrenia 
lW76477-SCH- WestemEur¥{F=ce, RandomizEd, 6-,,-e<'k DB, PbC21lG 
303 Greece, the Ne1hed3nd!; pbcebo- and aruvt!-' BR OROS 
K..ay Efficacy and Spam) controUed, paWlel grdl;P, Paliperidon!; 
Study Easl!!m Europe (B~ dose-response, J fixed 6 mgfday 

R016477-SCH-
304 
Key Efficacy 
Study 

M76471-SCH-
305 

Key Efficacy 
Study 

Croatia, EstooiB, Poland, dosagES' of ER OROS 9 mgfday 
Rn5sia, Slo\,lI}";a) jlG!ip..rid<>ne (6, 9, md 12 mgfday 
mdia 12 mgfday) and olanzapiul! 0Ia=pirn! 

(10 mgfday). 

lWed S!Jt~5 Randomizal, 6-week DB, 
pbcebo- and adili!!-
con!ron.ed, paWlel group, 
dose·response, 1 fi.'<I!d 
dosage,; ofER OROS 
paliperidooe (6 snd 12 
mgiday) and obnzapine (10 
mglday). 

Nonu Awaica lUllited Randomized, 6·week DB, 
Stat~ 3lld Canada) ilbcebo- .!Vi 3cri\.",-

E35iBD. Eurove (l.1J..-r.m:.e, ~ontroUed, pa..r.nl..t group, 

BuJg:nia, Rommia, :md do-"e-f~SP0Jl5€; J fixed 

Poland) d"';;3~5 of ER. OROS 

A>ia (H;mg Kong, ~rid"n" (3, 9,::nd 15 

:Mslaysja, R~bLic. of mgldiiy) and o!3!l.Zapiue 

KorEa, SJng3p<>I€; and (10 msfda)'). 

TanvaJ!) 

Ia3J!! MfXiCQ; ~d 
SOllih Afuca 

lOmglday 

5~~g 

6-wk DB pha>t! 

Pt:lcebo 

BROROS 
Paliperidon!!, 

6mgfday 

12mglday 

Ola1!zapio!! 
lOmglday 

5 -d:a)r s:.creening 
6-1"1; DB PM", 

PL:ac.t!oo 

EROROS 
Paliperidooe 

3 mg/day 
9 lUgfd3y 

15mgfday 

Olara.s:piul! 

JOmgfday 

5~=eening 

6-wk DB,pm;" 

,S"hj.d. Incl"de-d in 
Analysis <>fEffu:-acy 

Placebo= 126 
Ps!iperidoo.c 6 mg=' 123 

Piliperidone 9 mg='122 

PaIiperidoll" 12 mg='129' 
OlJmzapin.o-128 

ToI31=62& 

Phcebo=105 
Psliperidone 6 mg=lll 
Pslipe,.<idone 11 mg='lll 

OI~=I05 

TO£llI=B2 

Placebo =120 
!'3liperidml" 1mg=113 
P:ilipe..oidone 9 111&-113 

-!>aliperidon" 15 m..e.=I13 
OI=.rune =120 
TOflll=605 

Fle:<ible-DGse Safely and Tole~ability Study in Elderly Subjects P-;65 yt'31'3) witb Sehiz:ophrenia 
R076477-SCH-
30'l 

Suppomve 
Efficac)' Study 

Ba5ten EurOlJe (Cze.dl 
Republic, Russi:!, 
Slovaki.3, and Ukraine 

.Qthe.[ (.~ouili Africa and 
C-reece) 

Randomized, 6· ... <eek DB, 
place!x>-roorrolle-d sru.iy of 
ilexible d.,.;e; of ER OROS 
paliperidolle (2: 1 ratio of 
acU"" drug to placebo). 

PL:acebo 

BROROS 
Palip"ridooe 
Fl€:,;jb!e do..,; (3 mg 
to 12 !llgfday) 

5-d3y =eE!li!lg 
6-wk DB PM;" 

Piacello =38 

ilalill"..rid""-,, 
3-12 mg =76 

Total=1l4 

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

Subjects. A total of 1665 subjects were in the intent-to-treat (ITT) population. The [TT 
population is defined as a randomized subject who received at least one dose of study drug and 
had at least one post-randomization efficacy assessment. The following provides an 
enumeration of ITT subjects by DB study drug assignment (among the 3 pivotal Phase III trials, 
combined): 

• 351 subjects received placebo 
• 955 subjects received paliperidone (extended release OROS® formulation) 
• 359 subjects received active control drug (10 mg daily of olanzapine) 
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The following are some of the key eligibility criteria: 
• Subjects were 18 years and older adults, generally healthy men and women with 

Schizophrenia for at least one year using criteria from the Diagnostic and Statistical 
Manual of Mental Disorders, 4th edition (DSM-IV) .. 

• Subjects were required to have a Positive and negative Symptom Scale total score of70 
to 120 at baseline and were inpatients for at least 14 days during the study. 

The following are some key exclusionary criteria: 
• Subjects with a history of severe gastrointestinal narrowing were excluded. 
• Subjects with a history of failing to respond to risperidone for acute psychosis on at 

least 2 occasions were excluded (must be documented that failure to respond occurred 
with adequate doses and durations of treatment or due to failure to tolerate an ·effective 
dose). 

• Subjects with alanine aminotransferase (AL T) or aspartate aminotransferase (AST) 
values of over twice the upper limit of normal (ULN). 

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

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

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

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

6.1.2 General Discussion of Endpoints 

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

Section 6.1.1 provides the overall study design and shows a table specifying dose-levels 
employed. Additional key aspects of the study design of Phase III trials are described below. 
This section is also intended to include reviewer comments on the study design (in accordance 
with the Clinical Reviewer MAPP). Sections below that contain reviewer comments are 
italicized. 

Pivotal Phase III Non-Elderly Schizophrenia Trials (Studies -303, -304, and -305) 
Screening of subjects occurred within a maximum of 5 days from baseline upon which subjects 
were randomized to study drug. Daily dose-levels ofpaliperidone among the 3 pivotal trials 
were 3, 6, 9, l2and 15 mg. See previous sections for which studies examined which dose-levels 
and for the number of subjects in the various treatment groups. 

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

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

• The mean bioavailability ofpaliperidone is apprQxjrnat~l)'n% afthat of 
risperidone, such that a daily dose of 6 to 18 mg of paliperidone was anticipated 
to be effective, given the 2 to 6 mg daily dose range for risperidone (as above). 

• O2 receptor occupancy of70 to 80% is hypothesized as being associated with 
efficacy and was reportedly achieved by doses between 4.5 and 9 mg in a PET 
scan study conducted as part of the sponsor's development program. 

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

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

a The age of subjects. was restricted to ~ 65 years old 

a Subjects were randomized to either Pal or placebo groups (2: 1) for the 6-week DB phase 
a A flexible dose regimen was employed at a daily dose-level of3 to 12 mg of Pal. 
a The Pal group started at a daily dose level of 6 mg which could down adjusted to the 3 

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

Concomitant medications. 
Psychotropic medications were discontinued at screening over a maximum of a 5 day period 
prior to baseline (prior to randomization to double-blind treatment) and were also prohibited 
during the DB treatment phase except for the following: 

• Patients on a stable dose of benzodiazepines or an antidepressant were continued on 
their usual regimen during the study at a fixed dose (no dose adjustments were 
allowed). 

• Rescue treatment with benzodiazepines was permitted for agitation, anxiety or 
sleep difficulties within pre-specified treatment restrictions and 

• Rescue benztropine treatment for extrapyramidal symptoms (EPSE) were permitted 
within pre-specified dosing restrictions. 

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

Reviewer Comments on the Study Design.._ __ _ . _ . 
The 6-week duration of the double-blind treatment phase and other aspects of methodology are 
generally a standard approach for establishing efficacy of a study drug in the treatment of 
patients with acute schizophrenia. Generally, Phase III trials of this nature only employ a 
minimum cut-off score on the P ANSS total or on a comparable measure. As a result of using this 
upper limit in the sponsor's Phase III trials, the studies excluded more severely symptomatic 
patients. Section 6-1.4 shows baseline results that show an adequate proportion of subjects who 
scored in the severe category on the CGI-S, while few subjects had the highest score on the CGI
S. 

Efficacy Assessment Schedule 
Efficacy assessments were conducted at screening, baseline, and generally on a weekly basis 
during the DB phase of each of the 3 pivotal Phase III non-elderly trials and the Phase III elderly 
trial. . 

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

Secondary variables are listed below. 

---

• Mean change from baseline to treatment endpoint in PANSS subscales and on additional 
scales as follows: 
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• 

• 

• 

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

o PANSS subscale for negative symptomatology which are severity ratings of 
symptoms that commonly continue during non-acute (chronic) phases of schizophrenia 
such as social withdrawal, motor retardation and others. 
o Additional PANSS subscales (see Section 6.1.2 for complete listing in a summary 

table on efficacy results). 
o Personal and Social Performance Scale (PSP): a clinician rating scale that has been 

previously used in psychiatric patients in rehabilitation facilities. Subjects are rated on 
difficulties in self-care, with work and study, personal and social relationships and 
aggressive behaviors over a I-month period. The total score can range from 0 (absent) 
to a maximum score of lOO (very severe). 

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

Table 3: Vis-it Schedule foc Efficacy Assessments Perfoc1ll£d in the Four Phase 3 Clinical Studies 
Prm.1irung the Basis of Efficacy for ER OROS Paliperidoue in Subjects With Scllizophre.u1a 

V.;~k 

Procedu~~ Day 
In nstigator-Rated Effica c)' Ms.essmenl" 
Po~irive and NegAti"e Syndrome Seae (PANSS) 
Pen,o:!Ul ;mn. Sociu Per£oJ!lliUJ.ee Scale (PSP) 
Clinical Globallmpmsioll Scale - Severity (CGI-S) . 

5ubjed Self-Rate-d Efficacy Ass.ella.m-ent 
SjUlptOl!B and Qu.alrtyofLife in Schizop!n:euiia Scale (SQLS) 
Sleep Vi.!sual Analog Scale (VAS) . 

-1 

x 

4 

X X 
}'~ 

X X 

X 
X 

Double-Blind Tr~:ttment Phage 
I 2 345 
8 ]5 22 2.9 36 

X A X :t= X 

X X X X X 

,~ 

A X X 
X X X 

6 
43 

X 
X 
X 

X 
X 

Refer to Table series lO.2 in the appendix of this review for the study schedules for the 3 pivotal, 
primarily non-elderly trials and for the elderly trial (Studies 303, 304 and 305 and Study 302, 
respectively). 

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

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

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

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

No adjustments for multiple comparisons were employed for group comparisons on the V AS 
sleep scores. 

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

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

Continued on the next page 
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Table 8: Study Completionf\Vilhdt-awal IllfOlmation 
(Study R076417 -SC1I-303: All Randomized Subjects) 

ER OROS PAL Ohmz.apine 
Phcebo 6mg 9mg 12mg lOmg Tow 
(N=I27) (N=123) (N=122) (N=130) {N=12&) (N=630) 

n(%) n(%) n(%} n("/.) n(%) n{"EO) 
Compreted 58 (46) 80 (65) 86 (70) 101 (78) 90 (70} 415 (66) 
Wifhdr3.WD 69 (54) 43 (35) 36( 30) 29 (22) 38 (30) 215 (34) 
Ltck of efficacy 51 (40) 2Q ( 16) 19 (16) 13 (10) 19 (15) 122 (19) 
Subject ch{)ic:" 

7 ( 6) 9 ( 7) 11 ( 9) 8 (6) j ( 4) 40( 6) (mbjed withdrew conoent) 
Ad .. ",,,, e'ie!lt 9 ( 7) 8 ( 7) 4 ( 3) 8( 6) 9 ( 7) 38{ 6} 
. Lost to follow-up 2 ( 2) 1 ( 1) 2( 2)' 0 .2 (2) 7( 1) 
De;rtb 0 0 0 0 I{ 1) 1 «1) 
Smdy medication. non-compliance 0 0 0 0 1 ( 1) 1 ( <el) 
Other 0 5 ( 4) 0 0 I ( I) 6 ( 1) 

Cro=-ref",ence: Mod5.3S 1 \R.076477 -SCH-303\Table 6_ 

Table 9: Study CompletionIWifhdrawal Infonnation 
(SIOOy R076477-SCH-304: All Randomized Subjects) 

EROROSPAL Olanzapine 
Placebo 6mg l2mg IOmg Total 
(N=1I0) {N=Il2) (N=1l2) (N=llO) (N=444) 

n(%) n(%) n.(%) n(%} n(%) 

Complet~d 37 (34) 51(46) 54 (48) 50 (45) 192 (43) 
Withdrawn 73 (66) 61 (54) 58 (52) 60 (55) 152 (57) 

Lack of efficacy 39 OS} 26 (23) 16 (14)- 24T22) .- . 105 (24) 
Subject ch.oice 17 (15) 19 ( 17) 21 (19) 17 (I5) 74(17) 

(rubject withm:E'.v conc.enf) 
Loot to follow-up 4( 4) B ( 'J) 10 (9) 6 ( 5) 28 ( 6) 
Adverse "vent 5 ( 5} B (7) 6 (5) 8 ( 7) 27 ( 6) 
Study medication non-compliance 3 (' 3) 0 3 (3) 2 ( 2) 8 ( 2) 
Other 5( 5) 0 2(2) 3 (3) 10 ( 2) 

Cw~'-reference: Mod5.3.5J\R.0"76477-SCH-304\Table 6. 

Table 10: Study Completion/Withdrawal Iufonnation 
(Study R076477-SCH-305: AU Randomized Subiects) 

ER OROS PAL Ohuapm... 
Placebo 3mg 9: mg 15mg lOmg Total 

(N=123) (N=127) (N=1l5) (N=1l5) (N=128) (N=6IS.) 

n(%) n{"il» n{%) n(%) n(%} n ('}.) 

C&mpleted 41 (38) 70 (S5) 78 (62) 82 (71) 88 (69) 365 (59) 
Withdrawn 76 (62) 57 (45) 47 (38) J3 (29) 40 (31) 253 (41) 
Lack of effiCacy 54( 44) 31 (24) 2J (18) 14 (11) 16 (13) 138(22) 

Subj""t ch{)ice f;.ubjee.t withdrew 13 (II) 17 (B) IB ( 14) B{ 7) 11 ( 9) 67( tI} 
con~81t) 

Ad\"&>e eveut 5 ( 4) 3 ( 2) 6 ( 5) 4 ( 3) 5( 4) 23{ 4) 
L~ct to follow-up 0 I ( 1) I} 2 ( 2) 3(2) 6( 1) 
Sindy medication non-compli.mce 0 1 ( 1) I} 2 ( 1) 1 ( 1) 4 ( 1) 

Otha- 4 ( 3) 4( 3) 0 3( 3} 4( 3) 15 ( 2) 
Cro,;.s-refe,euce: Mod5.JS!'.RI}76477-5CH-305\T"ble 6_ 

The disposition of subjects in the elderly Phase III trial are shown below (copied from the 
submission). 
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Table 5: Study Completionf Withdrau'lll Information 
(Study R076477-SCH-302 Safety Analysis Set) 

Ph"ebo ER OROS PAL 

(N=3S) ~=76) 

u(%) n(%) 

CGmpleted 26 (6S) 64 (&4) 

WithdraWn 12 (32) 12 ( 16) 

Lack of efficacy 6(l6} 3 ( 4) 

Ad"...,..." e.'ent 3 ( &) 5 ( 7) 

Subject choice (~bjectwithdrew coru;eut) 1 ( 3) 2 ( 3) 

Death 1 ( 3) 0 

Stndy medi=tWu uon-compliance 0 1 ( 1) 
Otlli.ra 1 ( 3) 1 ( 1) 

Totti 

~=114) 

u(%) 

90(79} 

14 (11) 
9( 8) 

S ( 7) 

3 (3} 
I ( I} 
I (l} 

2 ( 2) 
• Th""e included di:>continuation on DAY 36 due to per50D;al circum>Un"es for the SttbjI>Cf 

in the p;iliperidone group and dBcontinnation on Day 32 due to bck of study 
medication at the .ite fur the subjeet in the placebo group. 

CEMHeferenee: ModS.3 .5.1 \R076477-SCH-302\Sec4-.1 

Demographic Features 
Treatment groups among the 3 pivotal trials wete generally similar on demographic features 
(distribution of subjects on the basis of gender or ethnicity and on mean or median age, as well 
as age range). However, some differences were observed across individual studies, as noted by 
the sponsor. For example Study -303 (conducted in the US) had anum~riQalty,greater 
distribution of subjects in the overweight or obese categories than in the within-the-normal 
category compared to the distribution of subjects among these categories in the other 2 trials. 
Study -303 also had approximately an equal distribution of male and female subjects (52% 
males), while the other two trials had approximately 70% males. Some differences across ethnic 
groups were also observed. 

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

The study population of each pivotal trial had a mean age of approximately 36 to 39 years old 
and the majority of subjects were "White" (44 to 69%) and male (59 to 67%). Few subjects in 
the pivotal trials were elderly (ages ranged from 18 to 76 years old). 

The tables below summarize demographic features in pooled studies. 
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Table II: Dem{)graphic and Bao:lCline Characterimics: Pooled Data 
(Studies R076477-SCH-303, R076477-SCH-304, and R.076477-SCH-305: Intent-to-Treat Analysis Setl 

BROROSPAL Ol=pme 
Placebo 3rog 6rog 9mg Umg 15mg li}mg 

(N=351) (N=123) . (N=234) CN=245) (!-l"=240) (N=lB) (N=359) 

All" (yean) 
N 351 123 234 245 240 113 359 
Category, !l (%) 

18-25 45 ( 13) 24 (20) 27 (12) 41 (17) 35 (15) 17 (lj) 54 ( 15) 
26-50 25] (72) 84 (68) 173 (74) 1'74(11) 173 (TI) M{ 74} 256(71} 
:>-50 53 (15) 15 (12) 34 ( 15) ]O( 12) 32 (B) 12 (11) 49 ( 14) 
Me:m (SD) 39_0 (I 1.04) 36.3 (10.9S) 39.4 (10.51) 31.4 (I US) 385 (l0.99) 31.6 (9.S4) 37_6 (10.94) 
Medi:m 39.0 35_0 40.0 36.0 39.5 38.0 37_0 
lbnge (18;71) (19;64) (l9;73) (18;61) (19;66) (18;62) (IS;76) 
S"x,n (%) 
N 351 123 234- 245 240 In 359 
Male 231 (66) 78 (63) 137 (59) 151 (62) 146 (61) 73 (6j) 240 (61) 
Female 120 (34) 45 (31) 97 (41) 94 (38) 94 (39) 40( 35) 119 ( 33) 
Ra.,."n(~~} 

N 351 123 234 245 240 113 359 
\\.1bite 21'7 (62) 61 (50) 152 ( 65) 170 (69) 156 (65) SO( 44} 215 (OO) 
Black 79 (13) 2:5 (20) 64 (27) TI( 9) 65 (27) 27 (24) 85 (24) 
kim 28 ( 8) 30 (24) 0 2S{ Il) 0 29(16) 35( 10) 

Other 17 ( S) 7 ( 6) 18 ( 8) 25 ( 10) 19 ( 8) 7 ( 6) 24 ( 7) 
Region, n (%) 
N 351 123 234- 245 240 Il] 359 
North America 147 (42) 40 (33) III (47) 45 ( IS) III (46) 37 ( 33) 150 (42) 
We;;fem Rurop;: 33 ( 9) 21 ( 17) 15 ( 6) 34 (14) 17(7) 17 (15) 36 (lO) 
:&utem Europe 126 (36) 33 (27) 91 (39) 122 (50) 94 (39) 31 C27}--- n8(36} 
A~i" 45 (B) 29 (24) 17 ( 7) 44(1&) 18 ( 8) 28 (25) 45( B) 

Body ""'83 ind"I (kg/m2) 
N 350 123 234 245 24(} 113 356 
CaregoI}', 11 (%) 
Normal <15 168 (48) 6S (55) 90 (3S} 137 ( 56) 104 (43) 6l (54) 178 (50) 
0-,;en .. -eight25-<:30 93 (27) 30 (24) 75 (32) 77 (31) 81 (34) '25 (22) 95 (17) 
Obese>=3G 39 (15) 25 (20) 69 (29) H (13) 55 (23) 27 (24) 83 (21) 
Mean (SD) 26.3 (6.20) 25.7 (5_74) 272 (6.14) 2.5.G (5.10) 26_8 (6.14) 26.7 (7.71) 26.7 (H14) 

'* Median 25.7 24.1 26.6 24.4 25.9 24.5 24_9 
lbnge (16;53) (15;45) (15;65) (16;56) (13;50) (17;57) (15;61) 

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

---

Table 12: Diagnosis and Psychiatric Histmy at Baseline: Pooled Data 
(Studies R076477-SCH-303. R016477-SCH-304, and R076477-SCH-305: Intent-tO-Tceat Analysis Set) 

S"hiiopmnia typ." u (%) 
N 
Paranoid (19530) 
Dirovo,.m.ized {295.10} 
Cmtonlc (29520) 
Undifferenfuted (295.90) 
Refiidual (295.60) 

Placebo 
(N=3Sl) 

351 
281 (80) 

14 ( 4) 
o 

49( 14} 
7 ( 2) 

Ag., .w.ga08is of sehizopbr<>nia (yrs) 
N 350 
Mean (SD) 26.3 (957) 
Median 24.0 
Range (3;60) 

Baseline total PANSS 
N 
Mean (SD) 
Median 
Rangi!: 

B3seline eGI-S, n (%) 

351 
93.9 (11.68) 

93.0 
(70;120) 

N III 
VeIY mild 1 ( 0:1) 
Mild 7 ( 2) 
Moderate 138 (39) 
Mat-ked 171 ( 49) 
Se-.ere . 34 ( 1.0) 
E.'<h1:!mely ' ..... &e 0 

Prior antip:;.ychQtic use. n (%) 
N 351 
Atypical alltip:;ychotic:> 232 ( 66) 

T ypidl anhp5)'"hotic5 173 ( 49) 
Prior h .. ~pitalization·, n (%) 

3 mg 
(N=123) 

123 
.90 (73) 

7 ( 6) 
1 ( 1) 

24 (10) 
1 ( 1) 

121 
25.7 (&23) 

24.0 
(2;52) 

123 
91.6 (12.19) 

92.0 
(7I;LB) 

123 
o 
3 ( 2) 

54 (44) 
50 (41) 
16 (H) 
o 

123 
79 (64) 

6& ( 55) 

ER OROS PAL OIanzapme 
6mg 9mg 12mg 15mg 10mg 

(N=2J4) (N=245) (N=240) (N=lB) (N=359) 

234-
204 (&7) 

l( I) 
1 (<ol) 

20 ( 9) 
6 ( 3) 

132 
25.& (&.49) 

24.0 
(5;53) 

245 
195 (S{}) 

13 ( 5) 
1 ( <:1) 

31 ( 13) 
5(2) 

14l 
26.6 (8.49) 

24.0 
(8;57) 

240 
199{83} 

9 ( 4) 
1 ( <:1) 

26 ( Il) 
5 ( 2) 

240 
25.5 (8.98) 

23.0 
(9;62) 

113 
&5 (75) 

6 ( 5) 
I ( 1) 

18 ( 16) 
3 ( 3) 

III 
25.2 (7.n) 

25.0 
(1;53) 

359 
299 (83) 

8 ( 2) 
I «I} 

47 (iJ) 
4 ( 1) 

356 
253 (8.74) 

23.0 
(8;67) 

234 245 240 113 35'1 
93.4 (1 L20) 93.6 (12,55) 9H (l Ll6) 913 (12.33) 93.7 (1 US) 

92.0 93.0 94.0 91.0 93.0 
(70;123) (67;136) (70;121) (65;120) (67;147) 

234 
o 
5 ( 2) 

&8 (3&) 
109 (47) 
32 ( 14} 
o 

234 
170 (73) 

81 ( 35) 

245 
o 
7 ( 3) 

102 (42) 
10& (44) 
26(11) 
2( I} 

245 
146 ( (0) 

138 (56) 

140 
1 ( ~:1) 
3 ( 1) 

S2 (34) 
I1j ()1) 
31 (B) 
o 

240 
168(70) 
37 (36) 

Il3 
1 ( 1) 
:2 ( 2) 

46 (41) 
~. S-i(4)) . 

B (Il) 
o 

113 
63 (56) 
62 ( 55) 

359 
o 
9 ( 3) 

122 (34) 
185 ( 52) 
41 ( 11) 

2 ( I) 

359 
234 (65) 

168 (47) 

N 351 123 233 245 240 113 358 
Ncme 4-1(12) 18(15) l6(ll} 37(15) 24(lO) !l(l0) 38(11) 
Once 89 (25) 35 ( 28) 52 (22) 34 ( 14) 60 (25) 23 ( 20) &3 (23) 
Twice 56 (16) t9 (15) 40 (17) 44(13) 41 (l7) 28 (25) 70 (lO) 
Three time~ 47 (B) 20 (16) 35 (15) 39 (16) 41 ( 17) 15 ( 13) 46 (13) 
Fa-ur timel> ormo£l! 118(34) 31(25) 80(34) 91(37) 74(31) :J.6(32) 121(34) 

APpears lh~S Way 
on Origlnal 
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Table 16: Diagnacis, P~yclliatric l-fu:tmy, and Symptom Sevelity at Base-line 
~ooled Double-Blind Studies R076471-SCH-303, 304, 305: Safu~Analysis Set) 

EROROSPAL Olmzapine 

Placebo 3wg 6.mg 9"mg l1mg 15mg Tobl 10mg 

(N=355) (N=I27) (N=235) (N=246) (N=241) (N=I13) (N=9"63) {N=364} 

Schizophrenia typ~ D. (%) 

N 355 127 135 246 242 113 963 364 

P ...... oid (29530) 285 (S(}} 93 (73) 205 (S7) 195 (79) 201(83) 85 (75) 179 (81) 304 (84) 

Dirorg;ani=l (295.10) 14( 4) 7 ( 6) 3 ( 1) 14( 6} 9 ( 4) 6( 5) 39 ( 4} 8 ( 2) 

C;datomc (295.lO) () 1 ( I) I ( <:1) 1«1) 1 ( ~cl) 1 ( 1) 5 ( 1) 1 «I) 
Undifi'erenti;d"d 49 ( 14) 25 (20) 20 ( 9) 31 (l3) 26 (II) IS (16) 120 ( 12) 47 ( 13) 
095.90) 
Re5idu.1l (295.6Q) 7 ( 2} I ( 1) 6 ( 3) 5 ( 2) 5 ( 2) 3 ( 3) 20 ( 2) 4 ( 1) 

Age at diagnosis of schizophrenia (yr.) 
N 354 125 233 242 242 III 953 361 

Mem(SD) 263 (9".57) 25.8 (8.19) 15.S (8A9) 26.5 (&.56) 25.5 (8.96) 15.1 (7.77) 25.& (8.51) 151 (8.76) 

Median 24J) 24.0 24.0 24.0 23.0 25.0 24.0 23.0 
Range (3;60) 0;52) (5;53) (8;57) (9;61) (1;53) (1;62) (3;67} 

Baseline total PA_I'IlSS 
N 355 127 235 . 246 242 113 963 364 

Mean(SD) 93.8 91.3 933 93.7 94.3 923 93.3 93.7 
(l1.67) (12.14) (11.21) (1].61) (lUS) (U.33) (11.84) (11.73) 

Median 93J) 91.0 92.0 93.0 94.0 9LO 93.0 93.0 

R2llg~ (70)20) (71;123) aO;I2J) (67;136) (70;111) (65;110) (65;136) (67;141) 
B"selin .. CGI-S, D (%) 

N 355 127 235 146 142 lU 'lIB 364 
Verymlld 1 ( -<:1) 0 0 {) I ( <cl) I ( 1) 2 «:1) 0 

Mild 7 ( 2) 3 ( 2) 5 ( 2) 7 ( 3) :3 ( 1) 2 ( 2) ~--20·nY 9 ( 2) 

Moderate 141 (40) 56 (44) S8 (37) ]01 (41) 82 (34) 46 ( 41) 374 (39) 123 (34) 

MaIled 172 (48) 51 (40) 110 (47) lOS (44) 115 (52) 51 ( 45) 445 (46) 189 (52) 

Sev&~ 34(10) 17 (13) 31eg) 27 (H) 31 (U) 13 (12) 120(12) 41 (11) 

Extremely ,e"'iere 0 0 0 "2 ( 1) 0 0 "2 «I) 2 ( 1) 

Prior antipsychotic use, D. (%oJ 
Atypical antip,..ychotic~ 235 ( 66) SI ( 64) 171 ( }J) 147{(0) 170 (-;'11) 63 {56} 632 (66) 238 (65) 

T y!>ic21. antip~ydlOtic:; U5 (49) 69 (54) 81 ( 34) US (56) 87 (36) 62 (55) 4J7 (45) 169 (46) 

P"ior hospitalization/lI (%) 
N 355 117 135 245 242 113 963 364 

None 41 ( 12) IS ( 14) 26 ( Il} 37 ( 15) 24 ( 10) II ( 10) 116 ( 12) 38 (10) 

Once 89 (25) 35 (28) 53 (23-) 34 ( 14) 61 (25) 23 (10) 206 (21) 83 (23) 

Twice 57 ( 16) 20 (16) 40 ( (7) 44 ( 18) 41 ( 17) 18 (25) 173 (18) 70 (19) 

Three time~ 4& (14) 22: (17) 35 ( 15) 40 (l6) 42 (17) 15 ( 13) 154 ( 16) 48 ( 13) 

Four times or more I2{) (34) 32 (25) 81 (34) 91 (37) 74 (31) 36 (31) 314 (33) 125 (34) 
• PriM lw5pitalizo..tion for pOycilO"'''. excluding the current hO"Pit~liz;rtion. 

Reviewer Comment about Severity and Acuity of Schizophrenia in the Study Population. 
The sponsor was inquired about the cut-off criteria on the range of allowed P ANSS total scores 
in the eligibility criteria. A NOOOl submission responded to an inquiry about the rationale for 
selected the range of 70-120 that appears to be acceptable in that the population studied appears 
to consistent of an adequate proportion of acutely ill patients, as described below. Furthermore, 
statistical methods also included baseline P ANSS score as a covariate in the ANCO VA model. 
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The following explanation for the selection of an upper limit of 120 units on the P ANSS was 
found in the NOOOI response submission (dated 1111106): 

"The upper limit of 120 was chosen to balance the severity of symptoms with the 
likelihood of the patient being able to provide informed consent." 

Thefollowing are commentsfound in section 4.3.1.2 of module 2.5 regarding the acuity and 
severity of Schizophrenic patients in the 3 primarily non-elderly clinical trials (-303, -304 and-
305) 

"Both the mean PANSS total scores and the subjects' psychiatric history indicated that the 
study populations were quite ill. All subjects were currently experiencing an acutepsychotic 
episode, established by clinical assessment and corroborated by PANSS total scores of70 to 
120, inclusive, after washout of existing antipsychotic medication. 
Baseline mean PANSS total scores ranged from 91.6 to 94.4 across the pooled treatment 
groups, and approximately 60% of subjects (n=994, 60%) were at least markedly ill at 
randomization as rated by the investigator using the CGI-S. (Mod 2.7.3\Sec 3.1.2) The 
most common diagnosis among the pooled intent-to-treat analysis set was paranoid 
schizophrenia (n= 1353, 81 %), which is consistent with epidemiological data on the 
relative prevalence of schizophrenia subtypes." 

The population included a range of severity in symptomatology with a sJtjficietlt.proportion of 
subjects with the "markedly ill" range. Furthermore, the primary analysis included the baseline 
PANSS score as a covariate in the ANCOVA model. Butfew.subjects were rated as "extremely 
severe" on the CGl-S. 

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

Continued on the next page 
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The following tables summarize demographic and psychiatric baseline information on subjects 
of the elderly trial, Study -302 (copied from the CSR). 

Table 7: Demographic and Baseline Characteristics 
(Study R076477-SCH-302: Safety Anal:y"'3is Set) 

Placebo EKOROSPAL Total 

(N=1S) (N=76) (N=114) 

Age (years) 
N 38 76 114 
CategpI)", n ("4) 

64-69 13 (61) 43(57) 66(58) 
7Q..75 13(34) 19 (25) 32 (28) 
>15 2(5) 14( 18) lii( 14) 

Meau(SD) (i9J(.U4) 10_1 (4.95) 69.1 (4.49) 
Median 68.0 6!tO 68_0 

Range (65;16) (64;81) (64;81) 

Sex, s(%) 
N 38 76 114 
.M.le 11 (29) 20( 26) 31 (27) 
P-em.ale 27(71) 56( 14} K3 (73) 

Race, n (%) 
N 38 76 ll4 
White 38 (100) 75 (99) 113(99) 
Other 0 1 ( 1) 1 ( 1) 

~ ..... _. ~- . - -

Ethnicity, n (%) 
N 38 76 114 

Nei.iher Ifupanic/Latino nor 38 (100) 76(100) 114 (100) 
Nati.", Amer. 

W~t(kg) 

N J3 76 114 
M'=l(SD) 668 (1022) 65.6 (12.94) 56.0 0 207} 

Me:!:i.m 68.0 64.8 56.1 

R.ID.g~ (44;89) (45;lOl) (44;101) 

Height (em) 
N 18 76 114 
~1ean(SD) 1621 (738) 161.6 (9.05) 16L7(3.50) 

Median HiD 162.0 162.0 

ltmge {D7;l75} (143;180) (137;180) 

Body m:t&s indn: (kgim') 
N 38. 76 114 
~",n(%) 

Nonnal <25 19 (50) 45 (59) M( 56) 
<A-ern.'<!ignt 25-<>0 13(34) 19: (25) 32 (28) 

Obe,e:>=30 6( 16) 12( lo} 1&(16) 

M"an(SD) 25.6(4.87) 252 (5.15) 25.3 {S.04} 
Med:im 25.0 242 2H 
R:&tg~ (I 7;4 t) (17;43) (]7;43) 
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Table 8: Diagnosis and Psychiatric History at Baseline, 
(Study R0764T7-SCH-302: S;rl'ety Analvsli Set) 

P""::ebo BR OROS R.\L Total 
(N=38) (1\.'=16) (N=114) 

Scbimphrewlype, 11 (~1» 

N 38 16 114 
llarrnoid (295.30) 33 (81) 64 (&4) 97(3:5) 
llisorg:mizl=d (2\15.10) 1 ( J) 1 ( I) 2{ 1) 
Cat..rooic (295.20) () 1 ( I} 1 ( 1) 
Undifii>Ie!ltistl!d (295.90) 2(5) 3 ( 4) 5 (4) 
Residual (295.I5O) 1 ( 5) I{ 9) 9( Il} 

Ag~ at di.'lllll<>m: ohcbizophrellia (y.-s) 

N 36 11 101 
~tem(SD} 38.& (I 1.71) 373 (13.1l) 37.8 (13..64) 

Malis" 37.5 34.0 36.0' 

Ra,,~ (21;66) (lJ;71) (13~11) 

B:r-..efine P ANSS total SC6re 
N 38 16 114 
M2:;n(SD) 943 (9.00) 91.&(9.69) n6 (9.50) 

!'.fediall !H.O 92.5 93.0 

Ra~ (79;Il7) (75;U9) (75;119) 

B"",w.., CGI-S, 11 (~.j,) 

N 38 76 114 
Mild 0 1 ( I) 1 ( I) 
Moder.,t. J6( 42) 31 (41) 41 (41) 

Maiked 18 (47) -W{ 53) 38 (51) 

S2\we 4( ll) 4( 5) B( 7) 

Prior p>",)-Cbolropic us.>, 11 (~f» 

N 38 76 114 
Y6 37 (9?) 71 (!H) HiS (9)) 

No. 1{J} 5 ( 1) 6 ( 5) 

Plio.- ho<pit:iliz:>tion', n (~ii) 

N 58 76 114 

NOlle Z ( 5) 3 (4) 5 ( 4) 

One-=: 5( B) 3 ( 4) 8(7) 

Tv.ri<:e ~ ( lJ) II ( 14) 15 ( 13) 

Thre.titD5 7 ( \8) lie 11) 15{ 13) 
Four-rimes or more 10 (53) 51 {67} 71 (62) 

Study Drug Exposure. This topic is discussed in Section 7 on safety. 

Conconmitant Medication Use. 

'-, ---,-- .-. 

10% of subjects in the pooled Phase III efficacy trails (-303, -304 and -305) continued 
antidepressant medication. Treatment groups were generally comparable on previous 
psychotroptic medication such that subjects were also comparable on psychotropic medications 
discontinued according to the protocol (based on in-text description of results in section lA.2.1. 
of Module 2.7A). 

The incidence of rescue medication use within a give treatment group generally ranged from as 
low as 54% to as high as 78% across the 3 pivotal trials. Lorazepam was the most commonly 
used rescue medication. A clear relationship between dose of paliperidone and use of rescue 
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medications was not revealed by the sponsor (based on in-text description of results in section 
1.4.2.1. of Module 2.7.4). 

Anticholinergic agents were the most frequently used drug for treatment ofEPSEs in which 12% 
to 19% of subjects in a given treatment group received anticholinergic treatment during the DB 
trials, pooled. 

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

Table 21: Other Concomitant Medication Received During the Double-Blind Phase in:C: 5% of 
Subjects in .~y Treatment Group 

{Pooled Double-Blind Studies R076477-SGlI-303, 304, 305: Safe!Y Analysis Set) 
ER .oROS ER .oR.oS ER .oRCS ER .oR.oS ER .oROS 

PAL PAL P • .u PAL PAL Tohl .olanzapme 

Placebo 3mg 6mg 9mg 12mg 15mg Paliperido11e lOmg: 
Genaic:Term (N=355) (N=127) (N=235) (N=246) (N=242) (N=I13) (N=963) (N=364) 

Category n(%} ~(%) n(%} n('l'o) n(%) 11("~} n ('0) 11("10) 

No. slLbj<>eh with any 201 ( 57) 66( 52) 137 (58) 128 ( 52) 164 (68) 66 (58) 561 (58) 192 (53) 
cODcomiflint thel"llPY 

PaI3cetamo! 70 (20) 18 ( 14) 500I} 37 (15) 61 (15) 18 ( 16) 184 (19) 58 ( 16) 

Ib-uprofen 34 ( 10) 5 ( 4) 20( 9) 12 ( 5) 26 ( 11) 7 ( 6) We 7) 29 ( 3) 

Bi~ri~n U ( 3) 4 ( 3) 7 ( 3) 29 ( 12) n( 10) 6 ( 5) 69( 7) 12 ( 3) 

B.enzatropme 16 ( 5) 6 ( 5) 10 ( 4} 8 ( J) 20 ( 8) 'S t "1} -5'2(-5)-' 12 ( 3) 

Maalox 14 ( 4) :5 ( 4) 7 { 3} "( 2) 12(5) 3 ( 3) 31 ( 3) 15 ( 4) 

Magnesium 12 ( 3) 3 ( 2) S( 3) 7{ 3) 7 ( 3) 6 ( 5) 31 ( 3) 14 ( 4) 

T rih"''<Yphemdyl 6 ( 2) 3 ( 2) 2( I} 12 ( 5) 7 ( 3) 6(5) 30( 3) 6 ( 2) 

Metfomlln 14( 4) 3 ( 2) 5 (2) 6(1) 13 ( 5) 1 ( I) 2S( 3} 4 ( I) 
Propr.moiol 7 ( 2) 4( 3) 6 ( 3) 4- ( 2) 3 ( I) 3,( 7} 25 ( 3) 4- ( I) 
Diphenhydramine 13 ( 4) 2 ( 2) 11 ( 5) (} 6 ( 2) 1 ( I) 20 ( 2) 11 ( 3) 

Not.>: P",·c.eniageo; caleulated wit!. the number of 5ubje.d5 in "ad. group as deuonllnator. 
CroS!i-Ieference: Appendix 2.7.4.25.1. 

In the elderly Study -302, the following tables show the mot commonly used rescue medications 
and concomitant use of antidepressant medications among the subjects (copied from the 
submission) . 

---

Table 9: Duration (Days) of The Most FrequenrlyUred Re.C1re ~·fedicatioll 
ReceIved During the Double-Blind Phase 

(Study Ril76477-SC,"H-3G2: Safety Analysis Set) 
N Mean SD Med M'm Mi.'!: 

Reene MediC"3'non 
DI..u.EPAM 

PlaceOO 3 7.0 2.00 7.0 5 9 
ER.oROS PAL H 5.5 4.11 5.0 I 13 

LORA.zEPA.\f. 
Plac€.'lY.> 7 4.7 4.75 . 3.0 I l~ 

EROROSPAL 6 14.3 14.31 105 3 41 
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Table 10: _A.ntidep£esSEt Medic;atioilS Received During the Double-Blind Phare 
(Study RD76477-SC,1I-302: Safety Analysis Set) 

Placebo ER OROS PAL Total 
(N=3S) (N=76) (N=114) 

Medication GenEric Teen n.(%) n(%) n(%) 

T obi no. ""bjed>: ,vith lIny 

:.Jntidepres'anf ..... dJca non 0 10 (13) lO(9) 

Amitriptylme 0 6( 8) 6{ 5) 
Semaline 0 2 ( 3) 2( 2) 
Mirtazapine 0 I ( 1) I ( I) 
Venbfaxine hydrochloride 0 I ( I) I ( I) 
Note: Pen:entages calcnl.aied with the DIIIcl>er of ~ects in eoch group "" dellmmnator. 

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

o Biperiden (17% of all subjects) 
o Biperiden hydrochloride (5% of all subjects) 
o Aspirin (7% of all subjects) 
o Furosemide (6% of all subjects). 

Concomitant Illness. The following table shows the incidence of specified major medical 
conditions as shown by the sponsor. - o. --

Tabt" 15: De!>ographic 3I!d Bo>cli!le Ch:ira~teffi&s (CCOlliUlEd) 
(Pooled Doubh:·B!i!Id Studies R076-t77-SCR-J03, 31M, 305: Safetv Amr,;is SeE) 

ERORDS PAL EROROSPAL E.llOROS PAL BR OROS PAL EROROSPAL ToIa! OLm2:zpin. 
PJa.:eoo J=: 61<£ 9"", 12~ 15=; ~eridoI!€ lO~ 

Do"" snbjert =Ur'lIl!Ok.~, Il{~) 
N 355 127 134 346 M2 113 96:1 364 
Yo n4(63) M(E} 151(65) 1:l!I(S2) 162 (67) 61( 55) 570 (59) 237(65) 
N<> I3l (31) 61 (-IS) :noS) 118(43) &0 (3l) 51 (45) :l92( 41) 117(35) 

Ditbttes, n (~i» 
N 3"55 121 }3j l-I5 142 113 %3 3M 
y", l~( S) 4( 3) 9 ( 4) S( 3) 17( l) :3 { 3} 4I( 4) 1l(3) 
No >37(95) U3(97} l26 (y~) 133(97) 115 (9;) nO{ 97) n1(90) JU( ~1) 

Hn"rn"".n,n~) 
N 355 m 135 H5 ]4J 113 953 364 
Y5 -l5( OJ 1 ( 6) }S(l1) 11 ( 7) 18(13) I4(UJ 94( 10) 3)( IO} 
N<> M~(SJ) 1200(94) 107 (SII) 129(93) 114 (8S) 99{8S) 8M(W) 329(90) 

Dy,Jipiil2mi3, 11 ~~) 
N 355 i37 235 346 24l m 901 364 
y", 13(S) 4(3) SO) 9 ( {) Il( 5) 6{ 5) 3lI( 4) 12(3) 
N<> m{95} U3(91} Tn (97) . me%) TIl{ 95) 101 (!l5) 925(!16) 352(97) 

>': Cmliavsscuf:lrdisnie; .. (~) 
N 355 U7 235 No 242 113 963 364 
y~ 3( 1) J ( 1) 4(2) i( I) 6Pl 2{ :l} IS( 2) 6( 1) 
N<> 3~7!9~ !:M{9a} lJl(98) W(\>:l) 136 (9S) 1II(1'S) 945(!lS) ;~S(9i!) 

_"'''1'_ . . 
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The following table is regarding Study -302. 

Table 1: Demographic and &,.,line Characteristics 
(Study R076477-SCH-302: &.fety An.alpis Set) 

P.lacebo EROROSP.AL 
(N=3&) (N=76) 

Current SIOOL:er, n (%) 
N 17 76 

Yes- l(}( 27) 20(26) 
No 27 (73) 56 (74) 

Diabdes, D (%) 
N 38 76 

Yes J ( ll) 11 (14) 

No 35 (92) 65(86) 

Hypertension, u. (%) 
N 38 76 

Yes 11 (29) 29 (JII) 

No 27 (71) 47(62) 

Dysli[>idemi3, n (%) 
N 38 76 

Yes (} 2( 3) 
No 38 (100) 74 (97) 

C:mlio·v3scul3r dis"""" n ('!'~) 

N 311 76 

y"" 17 (45) 12 (42) 

1--.'0 21 ~ 55} 44 {511~ 

Cm.s .... eference: Attaclml<!"ts 2.U ;md 2.1.2. 

6.1.5 Efficacy Findings 

Total 

(N=114) 

113 

36(27) 

III (73') 

114 
14(12) 

100{BS) 

114 

46(35) 

74(65) 

114 

2 (2) 

1l2{93) 

114 

49( 43) .~. ---'.~' . -.. 
65 (57) 

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

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

Continued on the next page 
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Table .f: (};'el-..iew ofEffic2cy Cb.mg"" FIOm B<l.'leline to End Point LOC'F Results for 
Study R076477-SCH-303: llltent-to-Treat A=lym Set 

EROROSPAL 
Placebo 6mg 9rog 12mg 

Eflicac.y Vsriable (N=126) (N=12J) (N=122) (N=119) 
PA_lIISS fob! score· (PriIWIIT nri3bl~) (n) 126 123 122 129 

Me= chall? (SD) -U(Rlo") -179 (22..23)" -lU(2lU3)" ell.3 (2(U2) 
. 

PSP (n) 120 119 118 129 
Me= change (50) 0~(15~I) 9.1 (15.52,." 8.t (14.46)*" 11.5 (15.9.8)"" 

CGI-S (n) 126 122 122 129 
MOOjm clunge (Range) 0.0(-4;2) .-LO (-4;2)' -L(}(-4;1! -1.0(-5;1)' 

SQLS{n) 120 no 120 121 

Mean chall? (SO) -49(16.64) -S3 (14_75) -12.9 (17921 -H.4(18.9:5f 
P ANSS F.dor SCOf0!5 en) 126 III 122 129 

Mesn cball? (SO) 
Posifu-e rympt<llllS -2.1 (6.9&) -0.6 (7AQ)! -6.2 (6Zi) t -8.2 (6.64) 1 

Ne-gatin symptoms -1.0 (S.lI5) -4.2 (6.17) T -3~ (5.43)1 -5_0 (5.93) t 

Disorganized UwugIJh ~.9(5.70) -J~{5_05)r -3.l (4.73) t -U(5_14)t 

Un<:oDiFolied IJostility/acitemeut 0.5 (4_48) -1.4 (4.28}t -LS (3.83) t -2.4 (3.44) t 
_~etyfdep"",i.on ~.6(3.9TJ -2. t (3.29) 1 -2_6 (3.42) t -3.0(338)1 

Quality fff Sl~ (n) 119 121 120 126 
Mesndlange(SD) 1.0(35.49) B.5 (33.1.4) I 10.5 (J1.2l)f 12-2 (J2.54) I 

Daytime llio..-Yn"n (n) H9 111 120 • 126 

Mesn chaIl? (SO) -5.8 (3026) -2.4 (2427) -7.2 (30_73) -6_4 (29JI8) 

• Denotes a stmstica!ly signifiant (JY'-O.0:5) illlprm .. -ement in score \'!!rnI£ phcello u;ing Dunnett', proce<fure to sdjlEt 
fur mu.ltiple Co.~ .. 

• Denote, a ;t"tisticaUy si-gnifi=n (p=CO.OS) improv--eineru: in ;Co.f~ t'l!fSUS placebo. using uncoodilioorl IEIl<i<>ruizatio.D 
£eS3!>1pling algmillm to. adjust for multiple comp;>ri>ons_ 

r iJenotl» a "'atistically significant (p<O.05) improt'8llEm ",ioTI 00 adjusnneor for !ll"ltip~ campm>01lS. 
NotE: A compsris:on IEtween t* ol3ll2llpme 10 llIg gro)1P :md !he ER OROS p31iperido"" groups in Ie=> of th<! primsIy 
efficacy liWable showed DC} 5WisticsIly sig)1fficam: befu'i!en-group differmce5. 
C,ross-f1>..feIeuce: MOOS.3.H \R076477-SCH-303\S}llOpsj< Efficacy P",sullS_ 

Continued on the next page 
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Figar<! 7: Cbang .. From B...-,.,lp.li! in Posili'ie and Negatf-.... SynarDllJe Seal" fOT Schizopmema 
(pAl..;rSS) Total Score 0..""," Time. - ()b.savi!d Case 
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TabI., 5: (h"",,~ of Efficacy Chang" From Base1iD"- to End Point LOCF Results fo.
Study ROT6477-SC.1I-304: Intent-to-Treat Analysis Si>t 

ERORDSPAL 

Ef!i.clIg'Variable 

PA."~SS t~ta1 ,con (primary \",liablE) (n) 
Me;m~(SD) 

PSP (n) 
Meso. chang .. (SD) 

CG-'I-S(n) 

MedWl~" (Range) 
SQLS(n) 
~~(SD) 

PA."'ISS Factor Scores (D) 
Me3Il~(SD) 

Placebo 
(N=105) 

105 
-11.0(21.48) 

88 
2 . .9 (13.04) 

105 

O.Il(-4;2) 
100 

-33 (16.31) 
Ill'; 

6 rug 
{N=lll) 

HO 
-15.7 (1&..89)' 

93 
8.8 (13.92)·" 

111 
-1.0(-4;1)' 

107 
-6.7 (lIi.62) 

111 

12mg 
(N=11l) 

HI 
-11.5 (19.83)" 

91 
6.6(13.06) 

111 

-l.(}(c3;l) • 
107 

-S.7 (14.19) 

III 

Pmitiv" symptmm -2..9 (1.07) -5.2 (S.95) f -6.0 (6..6&) t 
N1!gatiVi! symptom;; -22 (6.59) -4.4(5.87) i -J.9 (5~ 1 
Drrorganized t&.anghls -1.7 (5.13) -2.7 (433) -3.1 (4.98) t 
Uncontrolled &osfI"lity~xdtemeut 03 (3.90) -1.1 (3.91)' -1.5 (391) t 
Am:idy/depressioll -15 (436) -23 (3.61) -2.4(3.75) 

Qu:JJiiy of Sleep (n) 101 106 107 
MBSIl dtmge-(SD) -33 (3.6.16) lU {33.40}! 6.8(35.03) j 

Dsytime Drow;ines en) 101 107 107 
~di3lJg!,(SD) -H(29.93) 0.9(31.57) L2(3196) 

• Denote.: a il:itisri<:ally signitiamt (p<O.05) impro"-eI!lEll! in ""ore ''''l"S'.lS phcel>o using ~'" prOcMlII .. 
to adjust ror multiple comparison<. 

• Denotes a 5t&iSUGIlly sig!lifiC8Ill (p'-:O.05) impro;;anem in5COre \-..rntS p1Ket:o lISing uru::orufitioozl 
IlIIJdornizsti,JIJ re53l!lpling aJu>rtt:bm to adju;t fur UIJi\lriple COnIplirisons. 

t J:)<..=t;,s a >rstisticslly signifi.c.3Jtt (pr-O.{}5) impr<R'8!Iel! wlib. 00- adju,"1me1lt for !lD1lrip!I> cOllIft.'risons. 
Note: A COmparisOll betwi!E!llhe ol:umqJfu~ 10 mg group :md !hi> ER OROS psliperido~ group< in ternE of 
me prillUl}' 6tica:::y ,;:mabIe-~ '](} ;taIisticsllj.· signific:mt l>e.."'l!.<een-group differeoces. 
Cro .. ·reji!r~llc~: M0d5.3.5.I\P.D764TI-SCH-31l4\$:Jllopsis Efficacy Re5t1lts.. 

Figure "7, Change From Baseline in Po·5iti,,'e and Negative Syndrome Scale for Schizophreni .. 
(P A..~S) Total Score O~"'N Time - Obsa-,rM C.ase 

(Study R076471-SCli-304: Intent-to-Tre .. t .-'\.nal)""is Set) 

0 

-4 

iii .,., 
-S :!. .. 

~ -12 
" " !Q 

5 -16 
.t 

f -20 

0 

-24 

-28 

>-.-.~-.. -" ---.. _"---, 
-:-0- Placebo .,. 
___ ER OROS PAL 6 mg 

__ • _~.~ROS PAL 12 mil! j 

.~+---.---.---.---.---.--.---.---.---.--~--~---, 
o 8 15 22 29 36 43 

Day 

Pfa:>:to: ID4 96 9~ 7\'J ~ft 41 J8 
PAL 6 rr.". 107 101 93 31 61 53 51 
PAL 12111g: llil< 97 <;(J 17 f>3 54 55 
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Tabl" 6: On,..i.ciew of Efficaey Change From Base1i"" to End Point LOC'F RBults for Study 
R076477-SCH-3.05: Intecl-i:o-Treat Anal",,;,; Set 

ERORDSML 
PI3r:eI:o lmg 9mg 15mg 

EfliGllq'Variable ~=PO) (N=123} (1'<'=123) {N=m~ 
P_'lNSS total score (primary ,':ulabl.) (n) 12(} 12J il3 112 
},.fean~{SD) -2,8 (20 Jl9) -15.(} (19..61)" -163 (11.81) 

. 
-199 (18..41)" 

PSP en) 109 113 116 107 
11l!m~{SD) -L5(15.S2} 83 (17.11)'·· i.6(IUO)"~ 122 (15.6,St.# 

CGI-S (n) 121} 123 123 113 
M£dim dlmge (Range) 0.0(-5) -Ul(-4;lt -1.0(-4;2" -1.0(-5;1)" 

SQLS(n) 114 llo llo 112 
Mean chi!ngj= (SO) -U(lHO) -7.4 (14.17)' -6.7 (15.93) -75 (16.4>, 
P.~ F:tdor S<:o.-." en) 120 123 123 113 

Memdlange(SD) 
FQsitite symptoms -2.1 (6.90) -5.0 (6.89)1 -6.0 (7.74)' -6.9 (6.87)t 
Negative symptoms -LO(552) -3.8 (527)f -3.9 (5.36)' -42(530)1 
Disorganized fb.olEghts -0.2 (5.J4) -3.4 (5.06)1 -3.4 (5.41)' -3.9 (4.461 
UnccmlruDed ho,1iIity/a:cil.ment 1.2(4.68) -Ll (J.61)f -1.2 (4.48)1 -23 (334)t 
Amiety/depr",.ion -0.7 (3.46) -1.8 (335)1 -1.9 {J.n)f -2.6 (2Z7}1 

Quality af Sleep en) 115 liS l2tl 113 
Mean ch:mg!!(SD) 3.6 (35.99) 9.0(14.52) 11.3 (14.&8) t 113 (33T7) 

D:I)1ime Dr<nrnne" Cni 115 1I1l 119 113 
Meanchmge (SD) -0509.(9) -2.9 (28.1O) -0.9 (33.&5) -3.8 (34.47) 

I>enoI5 a statistically significant (p-~0.05) impro<r€!I1lBl! in ""O£e '''<'illS pl~c.oo using Ommett', procedure, to adjll;t 
fornmltipre m~ 
'Deootes" st:1tistiaJly signifiamt (p<O.05) imprm;enE!lt in hore ' .. rsus placebo using 1ll1COI!dlti<>m1 ra>:lowizstion 
r!!Sampling a!gmith!U1O adj= for !lIUltiple COID~. 
t Deootes a st:rtistic31ly signifiarut (p<O.05) ~ "iib no adju5i!Oent forwultip!e wmpari>Q115. 
A comparison llem-een the ola<mlpine 10 "'S groop and the ER ORDS paIijJeridone groops in tmn; of the primary 
efficacy ,..ruble maw.-,d no ;aari.neaUy sigu.ifkant bi![ween-group diifermc ••. 
CroiS-re-li!r=ce: ModS.3.5.I\RD7M77-SCH-305'Synopsis EfiirncyResult:;. 
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Figur" 7: Change From B=iline in Po;;ifu,-" ;wd Neg.Ui ... " Syndrome S<:a!e for Sduzophreni" 
(p ANSS) Total Score Ow,r Time - OlYoenr"d C.J5'e 

(Study R076477-Sc'1I-30): Iutent-to-Tr""t _!\.nalylli Set) 
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The study of elderly patients (Study -302) showed numerical trends for greater improvement on 
the PANSS-total score in the Pal group than observed in the placebo group as shown in the 
summary table and figure below (copied from the submission). 

--

Appears This Way 
On Original. 
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T3ble 15: Positi"" md~gatr." Sy-ndrOI>Je Seal" fen: Schizophrenia (PANSS) 
Clunge Fmm, B..selW." to End Point-LOCF 

, (Studv R076411-SaI-302: Intent-io-Treat A.nalym Set) 
Pl=!bo EROROS PAL 
~=3g} ~=76} 

Baseline 
N i8 76 

M""n.{SD) 943 (9J)O) 9U(!!.ti9) 

M"-<fian~) 93.0 (79;1l7) 92.5 (75;119) 

Endpoint 
N 38 76 

M"an(SD) 84.4 (14.5 5) 713 (14.93) 

Median (RIDge) 8<1.0 (46;119) 76.5 (H;112) 

CL.:.~e fr&m Ba"'!tin" 
N is 76 

Mean(SD) -9.9 (15.1l0) -14.6 (14.M) 

Medi<m (lUnge) -1l.5 (-39;26) -14.5 {--44;21) 

Di££ ofLS Means (SE)~" -5.5 (LID) 
95% Cl (-9.115;-Ll2) 

• Analysis of co-v<n:iaEce from ANCOVA IDOd.ei wjilt mtOLS for treatment, age 
graup and analysis center, and with baselIn", ,'3!u: as a C<r.-ari;te. 

~ 'Comparison with Placebo . 

Nof~: N;o.gative cll2ngein score indiC4to-..5 llnprO'."elllent 

The following figure shows results on the primary variable by dose-level for each of the 3 short-
term pivotal trials and for pooled data (as copied from the submission). ___ _ 

Table IS: Positive and Negative Syndrome Scale for Schiz{)pmenia (PANSS) Tot.l Score - Change 
Fmm Baseline to EDd Point-LOCF fur £ad Study and the P{)oled Data 

(Studi<>s R076·l77-SC;H-30-3, R076477 -SCH-304, and R0764T7-SCtI-305): Intent-fu-Treat Analysis Set) 
EROROSPAL 

Pfa::ero lm;§ 6m~ 9 me; 12llli:!. 15 lllg: 
R0:16417-SCH-J03 0';"'116) (N-m) {N=H1} (l'~129) 

N 126 123 122 129 
Mean~(SD} 94.1 (10.74) 9--U (IMS) 93.2 (11.90) 94.0 (10.98) 

Mean d!sru;e (SO) -4.1 (HIo) -l7.9 (12.23) -17.1 (lO.23) ·H.3 (10.l1) 
P-loalue (v"S. Piacebo)"-" <1}.OOl 'l}.OOI <O.C<)I 
niff of IS Mems (SE) -H.? 0.(3) -135 (1 .• 53) -18.9 {HO} 

95%C1 (-11'.91;·7.53J (-19Jj5;·725) (-25.0-7;-12.82) 

Ro-16J77-SCH-.JOJ (N=I05) (N=lIl) (N=1Il) 
N 105 110 HI 
Mean b-.ueli!!e (SO) 93.6 (11.71) 923 (11.96) 94.1 (1L42) 

Meanchaug" (SO) -8.0(21.48) -15.7 (18.&9) -17.5 (19.83) 
P-v-.me (vs. Plaabo)<i> 0.006 '0:0.001 

Diff oiLS lLfeans (SE) -1.0 (236) -8.5 (135) 
95%CI (-11"27;-1.81) (-13.75;-332) 

Ro-1~'11-SCH-J05 (N=120) (N=12J) (N=123) (N=1l3) 
N l2(} III 123 112 
Mean. baseline (SO) 93.9 (12--66> 91.6 (1219) 9J.9 (13.10) 9'1.4(12.36) 
Me:m. chm!:;<,-- (SO) -2.3 (2O.S9) -15.0 (19.61) -16.3 aLtH) -19.9 (lSAI) 
P-l'3lue (V5. Placebo).Jo <OJiOl o:().o-n "-OJlOl 
I)jff ofLS Means (SE) -11.6 (35) -1~.9 0.34) -17.2 (1.40) 
95% (.1 (-17.17;-<1.09) (-lS.42;-U8) (-22.82;-1151) 

Table, continued. 
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Table IS: Pos!tru·e and NegJ.tl,'e Syndrome Seale for Sdlizophcenia (p .>L"NSS) Total Srore - Change 
From&seline to &d Pornt-LOCF for Each Study and the Pooled Data 

{Studi..s R076477-SCH-303, R076477-SCH-3U4, and R076477-SCH-'W5): Intem-io-Treat p..ru.lysis Set) 
EROROSPAL 

12mg 15mg 

Pool~ Data: Studies R076477-SCH-J63, R1l76477--SCH-3ll4, :lnd R076477-SCH-305 
(N=351) (N=l23) (N=2H) (N=145) (N=246) (N=113) 

N 151 I'll 233 245 240 112 
Mean bas-.:fuJ.e (SO) 91-9(11.611) 9L6(1U9) 93-4(1122) 93.6 (12.55) 9H(ILl6) 9H{lH6) 
Me<fun baselioe (Range) RO["f1l;120) 92.0 (71;123) 91.0 (10;123 HO(67;U6) 94.0 (70;121) 9LO (65;120) 

Mem eru! point (SD) 69_1 (24-.59) 76.6 (21.08) 76.5 (21.04) 76.S (.lUS) 73.7 (20.47) 715(19.11) 
Medial end point 90.0 (30;164) 76.0 (30;\40) 74.0 (30;133) 75.0 (30;176) 71.0 01;157) 72.0 (30;121) 
(Rsugl') 

Mean dwoge (SD) -4JI (2l.95) -15.0 (l9.(1) -16.9 (lO.70) -16.3 (11.00) -10.6 (20.15) -19.9 (18.41) 
Median change (R:Jm;,"") -3.0(-71;49) -14.0 (-75;27) -19.0 (-92;47) -IS.0{-79;68} -21.0 (-77;44) -2(1) (-&4)5) 

P-wIue (v-s. Placebo).,j· <OJ)OI <:0.001 <O.OilI <0.001 <0.001 

Oil'[ ofLSMeans (SE) -ILl (221) -11.0 (l.lO) -lLll(l.65) -145 (1.69) -16.6 (234) 
95% CI (-15.61;-ti.68} (-14.31;-7.63) (-ljJ)O;-854) (-17.&2;-lUS) (-21.23;-12.06) 

• Based on ANCOVA Dl<ldel wffit ttutment (pllac.ebo and ER OROS ""tipeiOO!l.e a..'l!lS in each proroc.ol) and analysis 
centEr as liKtoIs, and basefuJ.e ,'3lne as • Cot~ 

~P2iIwis>! comparisoo.: p-li'alllis aswciared with DuiJu€o:(s proffidlli"e. 
• Based on ....... l·KOVA modelwUh protocol, tr<!a£lIalt (placebo, ER OROS P.-\!. 3 rn;, Ii mg, 9 mg, 12 l!lg, and 15 ~ 

snd anal)"iis CElliE!c ... ithm protocol as factOfi, lYld baseline ""lui! a; 3 co"aiate. 
do,rupari;ons wirhplacebo without umlriptici'Y"3<ljUSimeIlt. 
NQfi" Negmive chmJse in 5(ore indicates ilDpro.=rreur. 
Cr«m-Ieference: M"od53.5.1\R076477-~"CH-303\T.ble !5, Mod53.5.I'R07M7I~5CH-304\Taole 15, and 
M0d53.5.l\RD764TI-SCH-305'.Table 15. - -_ .. _ .. - .. 

Subgroup Analyses of Pooled Phase III trials (303, 304 and 305) 
The sponsor examined efficacy results for 3 age-subgroups (18-25, 26-50 and over 50 year old 
age subgroups). These age-groupings were chosen in an effort to differentiate early onset 
schizophrenia (18-25 year olds) from late onset or chronic schizophrenia (over 50 year olds). 

Reviewer Comment on Efficacy by Dose-level 
Refer to previous Figures of each pivotal trial of the OC dataset results over time. These figures. 
show little treatment group differences among Pal groups. The sponsor conducted a dose-level 
by effect analyses of pooled data of the LOCF dataset that suggests a dose-dependent effect on 
the primary efficacy variable. Similar analyses of the OC dataset could not be found in the 
submission. Yet upon visual examination of the above figures of the OC dataset clear or 
consistent differences among Pal dose-levels within any given study is not observable, even when 
comparing the lowest dose-Ieyel to the highest dose level. 

The follOWing shows results of pooled data using the LOCF dataset, as found in the submission 
which is more difficult to interpret. 
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Figure 2: Onset of Effect: Changes From Baseline in LS Means (±SE) for PANSS Total Score
LOCF: Pooled Data 

(Studies R076477-SCH-303. R076477-SCH-304 and R076477-SCH-305: Intent-to-Treat Analysis Set) 
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93.6 
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92.4 

Comparisons of paliperidone vs placebo based on an Analysis of Covariance (ANCOVA) m·ode[ 
with treatment, protocol. and anafysis center as factors and baseline score as covariate. 

": 3 mg, 6 mg, 9 mg and 12 mg: All nominal p-values <= 0.05. ~.,.laximum was 0.021 (3 mg vs placebo). 
The observed nominal p-value was 0.07"1 bet",leen 15 mg and placebo. . 

': All Doses: All nominal p-vafues <= 0.00·1. 

#: All Doses: All nominal p-values <= 0.01. Maximum is 0.003 (3 mg vs placebo). 

63 



Med binder - page 199 of 549

, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

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

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

Gender subgroups were also analyzed for efficacy in male and female subgroups. 

Reviewer Comment on Gender Subgroup Analyses.' Each gender subgroup generally showed 
significantly greater or numerically greater efficacy in each Pal groups compared to the placebo 
group (p<0.001 without correctingfor multiple comparisons). 

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

Geographical region sUb-groupings were analyzed for efficacy. 

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

OResults of the above subgroup analyses are shown below (copied from the submission). 

---

ears l\'lls Way 
AP~n Original 
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Table 28: Pl'iN.SS Total Soore- Change From BlISeline to End Point by Age-LOCP: Pooled Data. 
(Studies R076417-SCH-30J, R076477-SCR-304, and R076417-SCH-305: Intent-te-TreatAnalvsis Set) 

EN. OROS F.AL 
Pbcebo 3 mg 

Age erou.p: 18-lS (N=f5) (N=24) 
Baseline (N) 45 24 
M""", (SD) 94-1 (12.22) 965 (1 1.81) 

Median (Range) 94-0 (71;120) 95.5 (12;119) 
Ead Point ~) 45 24 
J\.~ (SD) 9Il2(2&.15} SO.1 aU2) 
Median (R;mge) 93.0(38;164) 80.0(30;117) 
B:neline Ch3nge (]'i) 45 24 
M<>an (SD) -4.0 (14.46) -16.4 (1633) 
h·kdian (Range) -6.0 (-71;44) -14.5 (-.5~10) 
P-v.due(~.Pbcebo}"" 0.278 
llif[ ofLS t<~ru (SE) -7.0 (6.40) 
95% 0 (-19.66;5.70) 

Age c.-oup: 26-50 (N=2.53) (N==84) 
Sa.eliDe (r';) 253 84 
Mean (SD) 94.0 (lU2} 89.8 (12.18) 
Median (Range) 94.0 (7O;120} 89.0 (71;123) 

&d Point (1';) 153 84 
Mean(SD} 892(24.21) 74.2(20.55) 
M..man (Range) 91.0 (30;164) 14.0 (30;125) 
B"s"line Change (!\') 153 84 
Mcan(SD) -4.8(21.66) .15.6(21.01) 
M~.an(R.mge) -3.0(-71;49) -145(-75;27) 
P·vafu"" (.". Placebo)~' <--0.001 
DnE oiLS Me4lls (S£) -11.8 (2.82) 

95% 0 (-1735;-626) 

6mg 
(N=27) 

21 
95.8 (9.48) 

95.0 (80;1 II) 

27 
80.0 (10.90) 
no (37;ln) 
27 
-15.8 (19.12) 
-11.0 (-80;15) 
0.011 
-14.6 (6.14) 

(-2:7.02;-2.27) 

(N=173) 
172 

93.7 (11.56) 
9'1.0 (70'; 123) 

172 
76.6 (11.85) 
755 (30;138) 

172 
-l7.101.S3) 
-195 (-92;47) 
c:O.OOI 
-11.40·04) 

(-1).44;-7.43) 

9mg 
(N=4I) 

41 
94.1 (125&} 
92.0 (72;136) 
41 
73.609.88) 

71.0 (34-;ln) 
41 
-lOA (22.81) 
-22.0 (-73;35) 
0..019 
-126 (5.31) 

(-23.17;-2.12) 

(N=174) 
174 
935(12.89) 

9'3.0 (67;131) 

174 
78.4(2.'-25) 
77.0(30;176) 
174 
-15.1 aO.6I) 
·17.0 (-79;68) 

<0.001 
-10.7 (1.00) 

(-14.6J;-O.79) 

12mg 
(N=35) 

35 
96.7 (11.55) 
98.0 (72;120) 

35 
79.4 ('...s.51) 
74.00~157) 

35 
-17.303.16) 
-16.0 {-55;44} 
0.1)07 
-173 (628) 

(-29.76;-4.83) 

15mg 
(N=17) 

17 
93.4 (16M) 
S8.0 (71;117) 

17 
70.1 (20.S1) 

6&.0 (33;1 ao) 
17 

-23.2 (21.19) 
-17.0 (-&4;6) 

0.046 

-14.4(7.13) 
(-21f55;-O 16) 

(N=173) (N=84) 
173 83 

94.4(U.46) 91.9 (IL61} 
94.0 (70; 121) 90J} (65;118) 
173 :B 
725 (20.08) 73.6 (18.61) 
70.0 (31;129) 73.0 (30;121) 

173 83 
-2l.9 (20.06) ·18.4 Cl7.44} 

-22.0. (-T?;37)_-lJ.Q:.C·1£;15) 
<:0.001 <0.001 

·163 (2.04) -1.5.3 (2.&2) 

(-20.26;-U25) (-10.83;·':1.81) 

Ag" Group: >~O (N=53) (N=IS) (N=34) (N='1O) {N=32} (N=12} 
B;r;;;olilP- (N) 53 15 34 30 32 12 
Mean em) 93.1 (10.70) 93.& (10.89) 89.6 (l0.12) 93.5 (10.69) 91.6 {S.«:> 94.0 (11.73) 
M&iian (Range} 9LO (72;llS) 95.0 (77;l13) 87.5 (73;1l7) 93.0 (13;113) 920 (7S; 110) 91.0 ('19;120) 

. E.nd Point (1\1 53 15 34 30 32 12 
M~n(SD) 81.4 (23.56) 84.7 (22..63)73-.1(16.54) 721 (17.82) 74.1 (1533) 68.3 (2LO}) 
Medi.m.(R.1ng.e} 36.0 (41;B9) 83.0 (48;140) 70.0 (47;lO'7) 70.5 (30;108) U.s (32;103) 65.0 (42;103) 
Ba8eline Change (N) 53 15 34 30 32 12 
Mean (SD) ·5.7 (21.47) ·9.1 (l.5.93) -16.4 (1537) -21.4 (19.91) -17.4 (16.68) -25.3 (lO.58) 
Medi=(Range) -4.0 (-68;35) -1 LO (-32;27) -19.5 (-40;25) ·19.5 (.75;19) -17.0(-60;11) -285 (.59;12) 
P-vafue(vs.Placebo)"" OZ91 0.03'7 0.275 0.1711 0.091 
llif[ oILS Me;m,. (SE) .1.3 (9.64) -10.8 (5.10) -6.S (6.19) -7.3 (.536) -16.1 (9.42) 
95%0 (-20.50.;17.&4) (-20.94;-0.61) (-19.11;5.50) (-17.93;3.38) (-34.84;2.62) 

"Based ollANCOVAmodel wilhprotoccl, n-eatllli>l1t(pUcebo, EROROS PAL 3 rug, 6 mg, 9 mg, 12 mg, and 15 rug) 
md analyYs c.ente£ within proto.."O! <IS fadOl:s, and baseline l.'<I.lue <IS a c.ovariate. 

I> Comparuous with placebo wilhmrl multiplicity adjustment. 
Not", ~;.tive mango" in scon! inillcate:; impro1.-ement. 
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Table 37: PANSS Total Score - Change From Basetine 10 End Point by Geographic Region-LOCF: Pooled 
Data ( R076417-SCH-3U3, R076477-SCH~304, and R0764T7-SCH-305: futent-to-TreaL.\nalysis Set) 

Pl=ebo 
N<>rlh AIlli!"ca (N=147) 
B:ueline (1';1 147 
Mean (50) 942(1231) 
Mafun (Range) 95.0 (70;120) 
EndPoint (N) 147 
Mean (50) 8TS {23.59} 
MOOim(Rmge) 89.0(33;139) 

Baaeline Change <Nl 147 
Mean (SD) -fi.7 (20.58) 
M..di.m(Rmge) -4.0(-71;35) 
P-""lue ("". Placebo) t,~ 
DilL ofLS Mea", (51'.) 
9S%O 

3mg 
(N=W) 

40 
95.1 (12.!M) 
935 (74;113) 
40 
77.7 (22.81) 
76.5 (37;lbl 
40 
-175 (23.23) 
-1:55 (-75;21) 
0.004 

-I L7 (J.99) 
(-1950;-3.S3) 

Westen Europt' (N=H) (N=21) 
Ba.eline ~1 33 21 
Mean (SO) 93.7 (13.86) 93.0 (12.49) 
MOOi,m(Range) 93.0(71;120) 92.0(72;113) 
End Point (1';) 33 21 
Mean (50) 81.7 (2735) 77.7 (27.75) 
Medi= (Range) &3.0 (30;164) 78.0 (30;14{) 

Sa-,dine Change (N) H 21 
M"an(SD) -11.0(24.49) -IS.2(B.Sl) 
Median (Range) -11.0 (-71;44) -14.0 (-70;27) 
P-.""lue (,.5. Placebo) .... 0.994 
Din: ofLS Mea", (5£) 0.0 (5.90) 
95% a (·11.64;11.73) 
Ea.ternEurope (N-126) (N=33) 
Baseli"" (1\') 126 33 
Mean (SD) 94.) (10.210 92.6 (9J)S) 
Median (RaD.ge) 93.5 (7(};120) 93.0 (76;l09) 
End Point (1\) 126 B 
Mean (SD) 94.1 (25.19) 78.2 (14.69) 
M.dLm (funge} 95.1)(41;164) 78.0 (38;115) 

Basdiue Chllnge (1'9 126 33 
M!!an (SD) -0.4 (2235) -14.4 (B.ll) 
M<!<lim (Range) 0.5 (-68;49) -14.0(-43;23) 
P-va!ue (,-s. Placebo) ,~ . =:0.001 
Diu. oiLS ! ... fEall3 (SE) -16.1 (4.'\6) 
95% Cl (-2H7;-7A6) 
Aaia (N=45) (N=19) 
B:udine (N) 45 29 
Mean (SO) 9 U (l L56} 84.) (1 1.67) 
Medi.m (Range) &9.0 (72;1l7) 81.0 (71)06) 

EROROSPAL 
6mg 9mg 12mg 

(N=lll) (N=45) (N=lll) 
110 45 III 
923 (1L96) %.1 (1323) 94.1 (HA2) 
91.0 (70;119) 94.0 (72;B1) 94.0 (7O;120} 
110 45 HI 
76.6 (20.15) 85.8 (23.95) 76.5 ("20.21) 
75.0 (33;138) 85.0 (36;17<» 7:5.0(40;157} 
110 45 III 
-15.7 (18.89) -10.3 (24.94) -17.5 (l9..83} 
-17.0 (-80;30) -7.0 (-79;54) -18.0 (-65;44) 
0.004 0224 <0.001 
-7JI (2.44) -4.7 (1.87) -85 (H3) 

(-I LSO;~2.11) (-1230;2.&9) (-1332;-3.76) 
(N=15) (N=34) (N=17) 

15 mg 
(N=37) 

36 
94_8(1215) 
965 (70;lB) 
J6 
80.7(18.60) 
825 (44JQ9) 
36 
-142 (16.19) 
-15.0 (-)9;12) 
0.014 
-10.1 (4.0&) 
(-IS. 14;-1.08) 

(N=l7} 
15 34 17 17 

93.5 (13.02) 93J (16.42) 92.4 (1 L86) 94.6 (14.62) 
93.0(73;117) 89.5 (""ro;I3-6) 91.0(74;109) 8S.0(74;110} 
15 34 17 17 

793 (24.67) 72.9 (21.11) 69.8 (22.08) 61.7 (10.26) 
13.0 (43;127) 70.0 (34;1l7) 66.0 (32;l1S) 61.0 (3{);93) 
15 34 17 17 
-14.1 (16.52) -20.1 (19.64) -22.5 (24.40) -32.9 (22.7 I} 
-10.0 (-36;18) -17.0 (-73;22) -12.0 (-62;33) -25_0 (-84;5) 
0.229 0.095 0.023 O.OH} 
-83 (6.86) -8.2 (4.86) -15.3 (6.02)- =16:5"(6:"27) 

(-2L88;S29) (-l7.83;1.44) (-2838;-2.15) (-28.92;-4.09) 
(N=9I) (N=122) (N=94) (N-3!) 

91 122 94 31 
94.4 (10.17) !r3.8 (10.97) 94-5 (10.87) 92.6 (IU3) 
94.0 (73;123) 9"3.0 (67;129) 94.0 (71)21) 90.0 (7&;B8) 
91 122 94 31 
74.9 (22.10) 76.7 (2.0.71) 71.4 (1{U5) 75.6 (16.3:1) 
70.0(30;131) 74.5 (30;152) 703(31;137) 71.0 (42;12l) 
91 121 94 11 
-19.4 (B.&1) ·17.2 (l9.08) ·23.2 (1932) -16.9 (l7.25) 
-20.0 (-91;47) -20.0 (-75;68) -21.0 (-77;.36) ·16.0 (-45;25) 
<:0:001 «UX)! ,,-"0.001=:0.001 

-13.1 (2.84} -n.O 0.53) -22.0 (2.81) -19.4-(454) 
(-23.69;-11.52) {-21.99;-I1JM} (-2755;-16.46) (-2831;-10A5) 

(N=I7) (N=44) (N=1S) (N=28) 
17 44 18 28 
94.8 (9.17) W.6 (11.35) 97.1 (lO.&2) 87.6 (lL 72) 
96.0(79;112) 91.0(68;117) 101.5 81.0(65;109) 

(77;1ll} 
End Point (N) 45 29 17 44 18 28 
Mean (50) 85.4 (21..98) 725 (19.80) 82.0 {l7.S3} 71.001.88) 72.4 (I9A7) 64.9 (16.28) 
Mecfu:n (Range} 83J} (34; 124) no (34; 113) 8.2.0 {55; 122) 71.0 (32;122) 80.0 {32;102} 6&.0 (J2;90) 
B..sdine Chang" (!\!) 45 19 17 44 18 2S 
Mean (50) -5.& 01.53) -12.0 (17.43) -l2.8 (16.93) -19.6 (2L9S) -24.7 (1UB) -22.7 (15.77) 
Medim (Range) -9.0 (·53;35) -11.0(·41;23) -180 (-33:;l4) -18.5 (-60;35) -15.0 (~74;0) -14.5 (-44;12) 
P-value (vs. PlaCEbo) '.~ 0.022 0.614 <:0.001 0.015 <0.001 
iliff. ofL'l }'·fe.ms eSE) -10.7 (4-.63) -U (5.58) -loU (3.82) -13.5 (5.49) -20.5 (4.64) 

95%Cl (·19.118;-1.57) (-13.83;820) (-2L94;-fi.&4) {-243S;-1.69} (-19.63;-lL3{l) 
• Based on ANCOVA model with proiocol, b:lO!afmeut (pbc.ebo, ER OROS P AI.. 3 mg, 6 ~ 9 rug, 12 mg, ;rud b ~ 

and ;m.alysis ceme£ within protocol as factor>, IDd base1in" value as a covariate. 
b Comparu:QUS with placel:o ",jilimIt multiplicity adjuo.frn.ent. 

l~t~.: ~ative ehmge in SCOTe indicatl3 imp:ro",-,-ement 
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Table 31: P~~SS Total Score- Change From Baseline to End Point by Sex-LOCF: Pooled Darn 
(Studie$ R076477-SCH-303, R076477-SCH-304, and R076477-SCH-305: Intent-to-Treat Analysis Set) 

EROROSPAL 

Se:x:MaL. 
B311eline (lIi) 
Man(SD) 
M~im{Rmge) 

EndPoint (lIi) 
M;,;m(SD) 
M~(N.ange) 

Plaeebo 
(N=231) 

231 
94.3 (12.09) 

·93.0 
(70;120) 
131 

3mg 
(N=78) 

7& 
90.5 (lL63) 
90.5 01;123) 

78 
89.7(25.44) 75.3(20.55) 
91.0 75.0(30;140) 

(31;16f) 
Ba.eline Change (1\:) 131 7& 
M;,;m (SD) 4.6 (21.82) -15.1 (IS.58) 

Median (R.ange) -3.0 PI ;49) -14.0 (-75;27) 
P-va!ue (>S. Plaeebo)<.l> <:QJJOI 
Diff. ofLSM-e.ms (SE) -I U} (2.93) 

95'% a (-16.80;-5.28) 

Se:>:: Fem:ale (N=120) (N=45) 
Baseline (lIil 120 45 
J,.'[ean (50) 93.2 (HL86) 93.5 (H.02) 
.Medilli.(R~) '14.0 94.0 (71; 119) 

(70;119) 
End Point (N) 120 45 
Mean(SD} 88.0 (12.94) 78.9 (22.03) 

M"diall (Rmge) 88.5 17.0 (37;125) 
(30;I56) 

6mg 
(N~137) 

136 

9mg 
(N=}}l) 

151 
92.6 (10.99) 93.7 (lH3) 
92.0 (70;119) 93.0 (67; B6) 

B6 151 
783 (20.9:&) 77.S(l4.04} 
no (33;131) 77.0 (30; 176) 

l36 151 
-14.3 (18.64) -16,0 (2D4) 
-16.0 (-61)-0) -l7.0 (-79;68) 

",-0.001 -<0.001 
-9.5 (2.26) -10.30.1S) 

(-13.91;-5.03) (-1455;-6.12) 

(N=97) (N=94) 
97 94 
94.4(U.52) 93.3 (12.SO) 
94.0 (72;123) 93.5 (70;125) 

97 94 
74.0 (20.98) 753 (18.&4) 

70.0 (30;11S) 74.0 (32;111) 

12mg 1Smg 
(N=146) (N=73) 

146 n 
92.9: (lUS) 93.1 (12.91) 
94J} (70;1 ]O} 94.0 (70;120) 

146 n 
743 (2tt58) 722 (19.46} 
715(31;137) 72.5 (30; I1l) 

146 n 
-17.9 (l9.85) -20.9 {BUS} 
-19.0 (-71;37) -20.0 (-84;25) 
<O.OOl <0.001 

-l:!.6{22l) -163 (l.9S) 
(-16.95;-82S) (-22.19;-10.49) 

(1-..'=94) (N=4O) 
9~ 40 
96.7 (I (l%) 9Ll (11.33) 
95.0 (71;121) 89.5 (65; 118) 

94 40 
7lB (-1U.27)- -'13:0 (ts.74) 
705 (31;lS7} 70.5 (33; lOS) 

Baseline Change (1\:) 120 45 97 94 94 40 
M"an (50) -5.2 (2U8) ·14.6 (21.34) ·20A 02.93) -1&.0 (1S.69) -24.8 (20JH) ~18.1 (16.19) 
MMlm (Range) -1.0 (-54;46) ·15.!} (·69;27} -12.0 (-92;47) -19.5 (-64;35) -23.5 (-70;44) -19.5 (-45;22) 
P·t'21ue e>"S. Pbeebo) ~b 0.004 <:0.001 <0.001 <(l.OQl <cO.OO! 
DEff oiLS Means eSE) -H.S (4.I2) -12.9 (US} -14.90J!S) -16.5 (289) ·15.7 (4.27) 
95% a (-19.89;-3.69) (-!8.60;-7.27) (-20.54;-934) (-2216;-10.81) (-24.08;-7.28) 

• Ba..<ed 011 ANCOVA DllJdel with pmtoco-I, fl'eatwent (placebo, ER OROS PAL 3 rug, 6 mg, 9 rug:, 12 m~ and 15 mg) 
and analysis eem.". withinpmtocol .s fae..tors., ;md bJ:5"..line value as a CO\,mate. 

"C.{)~arisoI15 with placebo without !llUli..~!icit'f adjustment. 
Not~:: llegative change- in 5Core iudic~tE5llnprOvem.ent. 

eOfS 'th\S Wo'l 
AP~n Qt\g\oa\ 
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Table 34: PA1\lSS Total Scare- <::ha.uge From Ba.::",li= to End Pom,t by Race-LOCF: Poo.!ed Data 
(Studies R0764-77-SCH-303. R076417-SCH-304, and R0764 77-SCH-305: Int~"t-Co-Tre .. t Anah:lli Set) 

EROROSPAL 
PI:r<:ebo lmg 6rne 9rng 12~ 15mg 

Race: Whit.. (1\'=217) (N=6I) (N-152) (N-170) (N=156) (N=5O) 
IbseliiEe (!¥.) 117 61 lSI 170 15.5 SO 
MI!3!l(SD) 952 (lLS9) 93.6(10'-41) 9U(IOA5) 94.2 (lUil) 9H(lO.g9) %1(11.&4) 
l-Wlian. (p.JIIJge) 95.0' (10;120) 94.0 (71;1l9) 93.0' (73;123) 93.0 (67;119) 94.0 (7l;I1l) 93.5 (llI; l2O) 

ElIdp..mt (!¥.) 117 61 151 170 156 50 
Mean(SD) 9"l.I (2S.H) 81.9 (W.56) 76.2 QL8&) 77.6 (2O..TI} 71.2(20.53) 75.6 (17.81) 
Medim. (Range) 94.0 (H;164) 78.0 (3&;140) 72.0 (30; lJ&) 765 (JO;152) 71.0(31;137) 71.5 (42;121) 

B:aseline Gli>In-ge QIi) 117 til 151 170 15.5 51} 
Mean(SD) -1.1 (2239) -ILl (18.00) -17 S (21.54) -16.0 (lSSl) -21.2 (20.30) -111".5 (l7.7l) 
Medim(Rmge) -LO (-71;~) -11.0 (·69;27) -W.O (-92;47) -llI.1} (-15;611) -:n:.(} (-71;17) -IS.0(-55;1.5) 
II-~ (\'<. Pb::ebo)"b 0.002 <:0.001 ~.(]O! «1>.001 <0.001 
DUL ofLS Me3ll5 (SE) -HfA (J.25) -14.3 (2.17) - I3.8 (2.05) -18.3 (2~17) -17.1 (3.45) 
95%CI (-10.75;-1.9"7) {-U:.52:-1O.01~ {-17.78:-9.72} ~-2254i-14.O'!l {-23.&J;-10.2ll:} 
Race:Bbct (N='l9) . (N=25) (N=M) {N=12} (N=65) (l\'=27) 
.lbseline (1'<) 79 25 64 12 65 26 
Mean(SD) .91.7 (lUI) 92.6 (10.92) 'n.1(B31) 94.4 (l5.93) 93.7 (11.93) 94.& (12.73) . 
Medi:m (R>mge) 91.0 (70;117) 90.0 (74;1l9-) !H.Q (7C>; 111) 93.0 {72;B6} 94.0 (70;120) 96.0 (70; 111) 
End Point (N) 79 15 64- 21 65 26 
Mem(SD} Iil.l (2H2} 11.6 (2UIS) 75.9 (19.97) 11"25 (14.69) 75.6 (20.S5) 75.1 ('l3.02) 
Median (Range) &5.0 (30;132) 70.0 (30;117) 77.0 (33;113) &05 (J4; 117) 76.0 (43;157) SLO(3C>;109) 
B:aseline Clrnnge {JI.'} 79 25 64 21 65 26 
Me3!l{SD) -S.6 (1\.09) -20.0 (20.62) -163 (l9.36} -IU (18.78) -IS.l (19.72) -19.7 (23.71) 
Medim.{Rm3ge) -.'i.O (-71;28) -17.0(-70;1) -15.0 (-lIO;b, -1.0 (-73;35) -20.0 (-65;44) ·17,0(-84;9) 
!l-'1ilrue (\'S:. P!:;reeo) ,,- 1}'.545 0.096 0.818 0.055 031S 
Il'.ff. ofLS !\'[~:mi (SE) -32 (5.31) -5.8 (3.49) 13 (5.52) -6.8 (3.51) -53 (5.31) 
9:5%CI (-13.69';7.25) ~.p 71;1.04) ! ·9.~O;l2.14) ( -U.67:0.16~ {-IS.79:'U6) 

R:K": Aoi3.n (1'.'=28) (N-30) (N=2S) (N='19) 
BllS.1ine \11<) 18 30 18 29 
Mean (SD) 39.7 (IU!O) 35.l (11.i!6) 8iU (!2.13) - - 88.2 (1 t:.w)' 
Median (p...aoge) 88.5 (72;116) 32.0 (71;10.5) &'is (68; n"J) 87.0(65;109) 

EndPoint (1'<) 28 }() 18 29· 
Me.m(SD) 90.1 (B.80) 7J.O{19.64} 10.0 (22 73) 66.2 (1HZ) 
Medim. (llim"o-e) &9.5 (43;124) 73.0 (34; IU) £.5 (31; 12l) 69.0 (32;103) 

Basetine Ch=ge Q'i) 28 3Q 28 29 
Me3!l(SD) 0.4(11.23) ·121 (17.13) -Ia.l (20.14) -21.9 (16.00) 
Median (Rmge) -4.0{-43;3S) -12.5 (-41;23) -18.0 (-~}-,3S) -14.0(-44;1.2) 
!I-value (t'S. Pbreeo) ,- 0.014 <U.OOI <O.(}Jl 
D!iE o:fLS Mea!>; (SE) -11.2 (4.88") ·17.-7 (4.92) -22.1 (4.87) 
95%0 (-21.9'4;-2..55) {-27.41;-7.89) fJI.76:-12A4) 
Rue: Olii...- (1'<-27) (t-,"-7} (N=lg) (t-,'=25) (N~I9) (N=7) 
&..seline (N) 27 ] 13 15 19- 7 
ME3!l(SD) 91.9 (10.78) 98.6 (11.61) 94.6(9.55) 95.0 (14.39) 963 (l1.07) 88.6 (13.&2) 
Median (p~e) 92.0 (75;117) 110.0 (71;123) 95.5 (79;112) 97.0 (71;131) IOLO 84.0 (71;109) 

(71;IU) 
End Foint QIi) 17 7 IS 15 19 
1&3!l{SD} flQ9 (10.61) 60.7 (17.lIt) Sl.0(17.81) 74.0 (30.12) 7L7 (19.17) 156.3 (14.10) 
Medim(P ..... ge) 30.0 (34;119) 55.0 (41;1!6) 80.5.(55;122) 74.0(38;17~ 7l!..0(32)0l} 62.0 (53;9J) 

B2sell"" G1umge (N) 27 7 18 25 19- 7 
.Mean{SD) -13.0 (18.&) -37.9 (2435) -13.6 (16.72) -2LO (29 ili, -24.6 (20.#) -213 (l1.32) 
~im.(Range) -10-.!t (-53;19) -J2.(] (-75;-12) -21.0 (-Jll;14) -18.0 (-79-,54) -16.0 (-74;0) -18.0 (-#;-10) 
P-v.du.e (l". PIs~ebo) ~. 0.009 0.923 0.097 0.080 O.B.I 
Il'..ff. ofLS !>!e3!E (SE) -27.7 (lQ28.) ~.6(6.49) -9.8 (5.86) -11.6(6..54) -13..3 (l1.46} 
95%(;1 { -48.I~.-72'i) {-13.53;12.21~ (-2151;1.81) ~-24.6O;L4O) (-36.62;8.952 
~&;;ed<Il1Al<lCOVAmodel wiIhproiocol, treatnEni{plscebo, EROROS PAL 1 rug., 6 rug, 9rng, 12mg, m:.<d 15 mg) and 
3Il3~.t3 <:Enlff uitllin pmrocol as filcIDG, aOO M>;!1ine ,,-alne a. "r.omriare. 

~ Cornpari= 'mh pf3::.Ebo without 1ll<Ilriptici." aclju>1IlElt. 
Nore: Ne~~ d:J.Ln.:ge in 5CCKe indicstiS 3:npro~meJ!f._ 

6.1.6 Clinical Microbiology 

No information on "clinical microbiology" was provided. 
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lower dose Pal groups (except that the 3 mg group had an incidence of 2%) and placebo. It is 
not clear if this is a real dose dependent effect due to the following reasons: 

• Due to the relatively smaller sample size of the 15 mg group compared to most other 
treatment groups, 

• Due to multiple between group comparisons, 
• The between group difforence between this group and placebo is small, 
• The lowest dose group had an incidence of 2%, which is inconsistent with a real signal, 

since the 3, 6, 9 and 12 mg group had a lower incidence and is only 1% less thaI!- the 
incidence in the 15 mg group 

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

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

One subject with Thrombotic Thrombocytopenic Purpura is desc!i!}_ed i!1:/!-.~LlbJection in 
Risperdal® labeling under Precuations. 

--

The following observations are noted: 
• Thrombocytopenia was reported as an SAE (100847) in a subject in Study -301 (a 

"prevention relapse trial). Decreased platelet count was first noted on Day 71 of Pal 
treatment (12 mg daily). The subject was given the diagnosis of pancytopenia (based 
on CBC) secondary to a nutritional deficiency. This subject recovered after Pal 
cessation and nutritional supplementation. In the absence of diagnostic tests (e.g a 
bone marrow biopsy and B 12. folate levels) the role of Pal is unclear. 

• Clinically unremarkable decreases in group mean values of HgB and platelet count 
were observed in Pal treatment groups (and not in placebo subjects) in Phase [[I trials 
(as described below). 

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

• Decreased platelet count with chronic treatment appears to be greatest in the group of 
OL Pal subjects (in the OL extension trials) that previously received DB Olanzapine 
treatment (in the DB Phase III lead-in studies). But the magnitude of the decrease was 
clinically unremarkable (primarily based on updated results in the 120-Day SUR). 

• The most prominent signal for low platelet count was in a small elderly short-term 
Phase III trial showing an incidence of8% and 3% in 3-12 mgjlexible dose Pal group 
and placebo group, respectively. However. the sample size was quite small 
(approximately 30 or more placebo subjects and approximately 70 or more Pal 
subjects) 
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Seizures in afew subjects (at least subjects 200986.500108) are described in Section 7.1.3.3 I 
of this review. It is not clear if there are other subjects (e.g. there may be subjects with 
seizure but believed to have syncope for example. so that an accurate count is difficult to 
determine). Subjects with reported seizure or syncope are listed in SAE and ADO summary 
tables in this review and several subjects are described in Section 7.1. 3.3. I. including one 
additional patient that had seizures prior to death (subject - reported in a Safety Alert 
Report under the Pal OROS IND). 

Common AEs (5% in any group) in Phase III trials were generally similar for drugs in the drug 
class as described in Section 7.1. 5 except for the incidence of I °AV block which occurred in 
4.4% at the highest dose-level (/5 mg Pal) compared to 1.4% of placebo. See findings on P R 
prolongation below. 

Potentiallv Unexpected Sa{etv Signals Based on Sa{etv Results o{Phase III trials 
Note that all mean changes discussed below are relative to baseline values unless otherwise 
specified. 

Unexpected hemodvnamiclcardiovascular or cardiac effects: 
Dose-dependent QT prolongation effects of Paliperidone. Such an effoCilj/ noi described in 
Risperdal® labeling. However, there are other drugs in this .drug-class with this effect. 

QTc group mean increases were observed in pal groups compared to placebo in the DB Phase 
III studies. These mean increases: 

• Did not appear to occur at all assessment tiine-points (primarily only observed on 
the days having more frequent post-dose assessmentsfollowing daily '~ 
administration) . 

• Appeared to occur near Tmax:. 
• Appeared to also be influenced by confounding variables (primarily based on 

results of Study SCH-I 009 with supporting evidence from the Phase III trial 
results). 

The greatest group mean increases was a mean increase of 7.2 ±25 msec in QTraw (median 
increase of 11.0msec) at the 12 month assessment time-point in the subgroup with the longest 
continuous Pal exposure (in OL Phase III extension trials based on results in the 120-Day SUR 
inSection 7.2.9.1). Note thefollowing: 

--

• This subgroup was the group in the OL pal trials that was previously exposed to 
DB Pal in the 6-week lead-in Phase III trials that had over 6 months of 
continuous Pal treatment (DB and OL treatment). 

• This subgroup also had the largest sample size at assessment time-points over the 
last 6-12 months ofOL Pal treatment in the I-year OL trials (as found in the 120-
Day Safety Update Report). 
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• Since heart rate was not generally altered during chronic treatment (-2.9 to 0.1 
bpm over the 6-12 months of treatment in this subgroup) these results (and those 
above) are based on QTraw mean changes. 

• QTcLD mean change (which appears to be the sponsor's preferred method of 
correctingfor QTvalues) was 3.2±14 msec at 12 months ofOL Pal treatment in 
this subgroup. 

• Other time-points during the last 6-12 months ofOL pal treatment also showed 
group mean increases in QTraw and QTcLD interval in this group that were 
generally found to be numerically greater than values at earlier OL time-points. 

QT mean appeared to be influenced by Cmax, Tmax and by confounding variables (based on 
results of Phase III trials and Study -SCH-1 009). 

Results on the incidence of outliers on QTcLD (results on QTraw outliers or scatterplots could 
generally not be found) also suggest the following: 

• A greater effect over chronic treatment in which the above DB PallOL Pal 
treatment group showed an incidence of 1 1% of 30-60 msec QTcLD interval shifts 
in the over 6 month exposure subgroup compared to 5% in the :s 6 month exposure 
subgroup. These results are limited by the absence of placebo group (as are the 
results on mean and median changes) but could be reflecting a real signal and 
warrantfurtherexploration. . ------.-. 

• 2.5% of DB-PaIIOL-Pal subjects had QTcLD values of 450 msec or greater in OL 
trials (in the f20-Day SUR) and /. 9% of all DB Pal subjects of DB Phase III trials 
met this outlier criterion in QTcLD (1.4% of Placebo subjects exceeded 450 msec in· 
DB trials). Fewer subjects had QTcLD values of over 480 msec. 

None of the subjects had a QT orQTcLD value of 500 msec or greater in DB and OL 
Phase III trials. ~ 

Several Pal subjects had QTc prolongation reported that generally also had other hemodynamic 
or related events that were sometimes SAEs or ADOs that included non-elderly and elderly 
subjects. 

• 2 ADOs due to QTc prolongation (QTcB over 450 msec) on day 4 were reported 
in Pal subjects of the elderly Phase III trial (subjects 200514 and 200119) in 
which One of these subjects also had QTcF of over 500 msec (QTcB is likely to be 
misleading yet it is not clear what QTcF was in the other subject). 

• A 65 year oldfemale (200614) was reported to hae QTcLF and QTcF of 450-454 
msec on Day 5 after a daily dose increase of Pal from 6 to 9 mg who also had a 
"mild ventricular arrhythmia. " This subject completed the study without 
sequelea. 

Time-dependent effects on increasing supine heart rate that occurred in the absence of 
concurrent orthostatic vital sign changes and clinically remarkable subjects with this event 
that could be reflecting the influence of confounding variables including PK proporties.~ 
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• Refer to drug class labeling and Olanzapine labelingfor descriptions of tachycardia 
with the focus on tachycardia associated with orthostatic hypotension under 
Precautions. 

• A group mean increase of up to 6.8±13 bpm was observed in the 15 mg Pal group 
compared to almost no change in mean heart rate (at supine) in the placebo group 
(smaller mean increases were observed in lower dose Pal groups) or in the 10 mg/day 
Olanzapine group in the short-term Phase III trials. 

• Pal effects on vital signs appears to be strongly influenced not only by Cmax levels, but 
also to confounding variables that are time-dependent, as suggested by safety results 
from the Phase III trials (see Section 7). 

2 food effect Single-Dose Phase l studies (using either 12 mg or 15 mg Pal Phase III or 
, formulations) employed more frequent vital sign assessments over a 

longer post-dose time period than was employed in Phase III trials that revealed: 
• Food effects on PK and in turn on mean increase in systolic BP (13.5 mmHg 

in thefed - 15 mg Pal treatment condition at 36 hours post-
dose) that began at approximately 29 or 30 hours post-dose that was less 
prominent in thefasted conditions in both Phase I studies (in one study subjects 
were releasedfrom bed rest at 30 hours post-dose but the other study had an 
ambulatory condition that also showed this food effect on increased BP). 

• Group mean increase in heart rate to a similar extelitihlasted and fed 
treatment conditions was also observed that occurred near the same time as the 
increased BF. Other vital sign changes were observed in these trials. 

• Refer to Section 7. f .12 C for additional safety findings and Section 7.1.3.3. E 
for clinically remarkable subjects. 

SAEs and ADOs involving supine tachycardia (without orthostatic hypotension found in the 
narrative) associated with other related events, such as ECG changes, symptoms such as ~'*' 
dyspnea and/or other vital sign changes that were strongly suspicious of Pal induced events 
given the timing and nature of the events and the baseline status of the subjects. Example of 
these events are as follows (see Section 7.1.3.3 for additional observations): 

• Subject 200973 (a 28 year old male taking 6 mg Pal/day) reported as an ADO with 
SAEs who had sinus tachycardia, non-specific ST wave changes with dyspnea and 
increased blood pressure, reported. 

• Subject 500603 was an 18 year old (in the 9 mg Pal group) who was an ADO with SAEs 
of similar events to those of the previously described subject. 

A potential small (clinically remarkable) group mean increase in supine systolic BP (sBP) also 
appeared to be observed in the 15 mg Pal grollp(4±12.9 mmHg) that was not observed in lower 
dose Pal groups or in the placebo group in Phase III trials. 
Some clinically remarkable Pal subjects had various hemodynamic changes that sometimes 
included increased blood pressure: 

--

• Subject 100201 had a history of hypertension that appeared to be well controlled by an 
antihypertensive agent prior to Pal treatment. This subject appeared to show an 
exacerbation ofhypertension during Pal treatment (requiring the addition of 
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antihypertensive drugs and increases in the dose} that led to an ADO (due to high blood > 

pressure). 
• Subject 200601: a 30 year old male who developed a systolic blood pressure of 

approximately 170 mmHg during the first 7 days of Pal treatment when vital sign effects 
appear to be the greatest (he had a past history of hypertension but was not taking 
antihypertensives and appeared to have normal vital signs at baseline). 

Potentially greater vital sign changes in subjects receiving over 6 months of treatment 
compared to subjects receiving less than 6 moths of treatment in OL Pal Extension Trials, as 
follows (based on the incidence of outliers for each of the folloWing parameters, asfound in the 
120-Day SUR): 

• Decreased supine systolic SP (4-5% incidence in > 6 month exposure subgroups 
compared to 0-1% incidence in:S 6 month exposure subgroups in the OL Pal long-term 
trials). 

• Increased supine heart rate of generally over 10% in > 6 month exposure subgroups 
compared to 0-4% incidence in :s 6 month exposure subgroups, . 

• Increased standing systolic SP may also show this pattern but exposure subgroup 
differences were small. 

The above observations are limited by the absence of a placebo group. Also, subjects that are 
monitored longer and more frequently have a greater chance of meeting outlier criteria. Yet, the 
incidence of outliers in the opposite direction (e.g. for increased.s1!-pin~sys.!ol£cBP, decreased 
supine heart rate) did not show this pattern for more outliers in the> 6 month exposure 
subgroup and the incidence was generally smaller than was observed in the above outlier 
categories. Consequently, the findings suggest a real effect over time. 

Sinus pause, hypotension and bradycardia were observed in Subject 300541 and sudden death 
in subject - (reported in a safety alert report under the IND for this drug). Approved 
labelingfor olanzapine describes 3 normal volunteers in Phase I trials who had hypotension, 
bradycardia and sinus pauses following either oral olanzapine (in I case) or intramuscular 
olanzapine (in 2 cases). 

Episodes of hypotension and widely jluctuatingBP occurred in a elderly subject (200302) who 
also developed NSST wave changes (first noted on Day 4) who was hypertensive at baseline 
(the subjects was in the elderly PhaseIII trial receiving 9 mg Pal daily) who developed unstable 
angina and was an SAE and ADO due to "acute coronary syndrome." While this subject was 
likely to have pre-existing coronary disease the timing and nature of the vital sign related events 
are suspicious of being Pal related (at least partly related). Note the greater incidence of AEs of 
hypotension and AEs of hypertension in the elderly Phase III study, as shown below which was 
greater in Pal compared to placebo subjects. 

PRprolongation was observed in Phase III trials but was not clinically remarkable in the 
magnitude of this effect. The largest group mean increase (from baseline) was 4.3 msec was at 
the highest dose-level (in the 15 mg Pal group) on Day 8 of DB treatment compared to -0.1 to 
1. 7 mean change at previous time-points and compared 0.5 to -1. 9 mean changes in the placebo 
group during the DB phase in short-term Phase III trials. The 15 mg group was the only one to 
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have a dose increase which occurred on Day 8 (from 12 mg daily to 15 mg daily). Therefore, 
these observations could be rejlecting an effect of increasing the dose, in additional to an effect 
of dose-level.' This drug effect is a noteworthy finding given the following related observations, 
suggesting a similar drug effect in other subjects and studies: 

• Events insubject 300541 (12 mg Pal group) described below of hypotension, 
bradycardia (38 and 40 bpm at standing and supine), dizziness and possibly syncope, 
and multiple "pauses" of up to 8 seconds found by holter monitoring) that also . 
appeared to have an underlYing cardiac disease (detected by ECG findings). 

• 10 A V-Block reported in 4.4% of 15 mg pal subjects compared to 1.4% placebo subjects 
in the short-term Phase III trial dataset, 

• 3% of Pal (2/76 subjects) and 0% of Placebo (0/38 subjects) in the small elderly Phase 
III study -302 (usingjlexible dose design of 3-12 mg daily). 

Small, clinically unremarkable Pal group mean decreases in platelet count, hemoglobin, and 
reticulocyte count (see above item 10 for an outline of results on decreased platelet and Section 
7.1. 7 of this review). The large variance (e.g. between subject and within subject over time) on 
platelet count can potentially be a limitation in detecting a potential drug effect in the clinical 
trials (as is the case with CPK levels described below). 

Clinically Remarkable Subjects with Elevations in LFTs (and in some cases elevations ofCPK 
also occurred that were sometimes associated with elevations in GGT). -- _ .. -.. 

Inconsistent Elevations of CPK were observed in Phase III trials (across treatment groups, 
sometimes also observed in theplacebo group, with dramaticjluctuations over time within a 
given subject). This observation could be due to non-drug-related reasons, since elevated CP K 
is not uncommon in the schizophrenia population, as the sponsor concludes (e.g. acute patients 
can be highly agitated, hyperactive, be receiving multiple 1M injections, among other potential \. 
factors). The sponsor also concludes that individual elevations in CP K were generally not due 
to AEs (e.g. extrapyramidal symptoms). However, results of data analyses to support this 
conclusion could not be found in the SCS of the submission or in CSRs. Furthermore, when 
baseline values vary across subjects, groups and over time (as observed in the Phase III trials) it 
can be diffiCUlt to detect a potential drug effect on the given parameter. Morever, Phase I trials 
of healthy subjects (who were not psychiatric patients) also revealed a greater group mean 
increase in CPK in high-dose OR OS pal subjects (9 to 15 mg) than in the low dose OROS Pal 
subjects (3 to 6 mg). Also CPK elevations were sometimes observed in subjects of Phase III and 
possibly Phase I trials with elevations with LFT in which other etiologies ofCPK elevations 
could not be found in the narrative, as described, below. Elevations were also observed in the 
OL Phase III trials after chronic treatment. It would appear that a patient population (e.g. 
indirect) effect on CPK would no longer account for CPK elevations after long-term treatment in 
a more stable population. Consequently, CPK results are difficult to interpret and require 
further explanation. A response to an inquiry about the findings in Phase I trials was recently 
received, late in the review cycle, such that the submission (N005) has not beenfully reviewed at 
the time of this writing. 
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The following incidence of AEs in the elderly Phase III trial (Study -302) that are notable (a 6-
week, flexible dose, parallel group study using 3-13 mg/day of Pal compared to a placebo 
group): 

•. Incidence of sinus tachycardia and tachycardia AEs were 0% in placebo (for each AE) 
compared to 5% of each AE in the Pal group. 

• QT prolongation was reported in 7% of Pal subjects compared to 3% of placebo 
subjects. 

• The following were observed in the elderly trial but not the sort-term Phase III trials that 
were primarily of non-elderly patients (the incidence of Pal and placebo groups are 
shown): 

o Hypertension (5%, 3%, respectively) 
o Hypotension (5%, 0%): one cannot assume that hypotension in these subjects was 

orthostatic hypotension. 
o 10 AV block in 3% (2 out of 76 Pal subjects) compared to 0 placebo subjects (out 

of 38 subjects). 

Some additional potentially clinically remarkable subjects are described in Section 7.1.3.3 
(subjections C and I) of this review. There is also a subsection on syncope describing additional 
subjects with syncope not described above. 

Potential Formulation (OROS) Related Adverse Events 
The sponsor does not report any events related to gastrointestinal obstruction with respect to 
potential OROSformulation-related AEs. However, the undersigned reviewer found one subject 
with duodenal rupture (subject 201333) and another with gastrointestinal hemorrhage (subject 
501122) described in Section 7.1.3.J.Q of this review that had this event reported on Day 37 (in 
the 6 mg Pal group of one of the short-term Phase III trials) who required surgery. A past 
medical history or concomitant medications to explain this event could not be found in the 
narrative. Therefore, the role of the OROSformulation is suspected (in the absence of 
alternative explanations or clear riskfactors in this subject). 

--

7.1 Methods and Findings 

The safety data from clinical trials is outlined below (trials are summarized in Section 4.2 of this 
review) which provided the safety results described in Section 7 of this review. 

Safety results from the NOOO submission are described in Section 7.1 of this review, while safety 
results provided in the Safety Update Report (SUR) are described in Section 7.2.9 of this review 
in accordance with the Clinical Review MAPP. 

In summary, the majority of safety data in the NOOO submission that is relevant to the sponsor's 
proposed indication and recommended daily dose-range (3-12 mg with a starting daily dose of 6 
mg) as described in proposed labeling is the following. Safety data came from three 6-week 
Phase [[[ Trials (Studies -303, -304 and -305 of almost entirely non-elderly subjects) provided 
the bulk of integrated safety over short-term 6-week exposure of Pal treatment in these placebo 
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controlled, DB trials. A small 6-week Phase III Trial of elderly subjects (-302) provided 
unpooled data (placebo controlled, DB study). Limited longterm safety data came from ongoing 
open-label (OL) trials (-702, -703, -704, -705) of which the data was pooled. Most subjects in 
these trials had 6 months or less of exposure. These results are described in Section 7.1 of this 
review. 

The l20-Day SUR provided the majority of longterm safety data (integrated) that included up to 
I year of OL Pal exposure that waswithin the ICH guidelines. These results came from primarily 
the ongoing OL extension trials (-702, -703, -704, and -705, pooled data). Section 7.2.9 of this 
review provides the results from this pooled dataset. 

Safety Data Provided in the Original NOOO Submission 

I. Short Term Phase III Safety Data: 

Pooled data from 3 Pivotal 6-week Phase III Trials (Studies -303, -304, -305): the 
safety data from these DB, placebo controlled, fixed dose, trials of primarily non
elderly schizophrenia patients were pooled given the similarity in study design and 
study population. The daily dose-levels ofPaliperidol1:e JJ:lat~~~_~x~mined in a parallel 
group design for each study were as follow: 6, 9 and 12 mg/day in Study -303,6 and 12 
mg/day in Study -304, and 3, 9 and 15 mg/day in Study -305 and each study had an 
active control group: 10 mg/day of Olanzapine. 

See Section 4 and Section 6 for a summary of the study design in these trials. 
Note that the 15 mg group was started on 12 mg daily for one week before receiving 15 
mg daily which was given for the remainder of the DB phase. Dosing was to occur in 
the morning. Subjects were not monitored with respect to timing or content of meals. '\ 

Data from 1 elderly Phase III schizophrenia, flexible dose (3-12 mg daily), 6-week, 
placebo controlled trial (Study -302): safety data from this study were analyzed as an 
individual study (unpooled). 

Reviewer Comment: The mainfocus of the review was on the completed Phase III trials and the 
integrated longterm safety dataset providedfrom Phase III OL extension trials (below). 

II. Limited and Blinded Safety Data from an Ongoing Phase III "prevention of 
recurrence" Trail (Study -301) and the Open-Label Extension Trial (Study -701) 

Limited Blinded Data (only listings of deaths and SAEs) from 1 Ongoing Phase III 
"prevention of recurrence" trial (Study -301): this study has an 8-week OL-run-in 
phase, then a 6-week OL stabilization phase, followed by a placebo controlled, DB 
treatment phase (l: 1 of placebo or Paliperidone treatment). Treatment was flexible 
during the OL run-in and DB treatment phases (3 to 15 mg daily) but was fixed during 
the OL stabilization phase (at the dose identified during the stabilization phase). 
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Since this study is ongoing and has a DB phase in which study drug remains 
blinded, a Clinical Study Report (CSR) was not provided in the submission and only 
listings of deaths and SAEs (but not ADOs) are provided (as of 8/31105) in which only 
COMIS forms, instead of narratives are provided for reported SAEs between cut-off 
dates of S/3l10S and 813110S. 

As described below, this study was completed in time for safety data to be 
included in the Safety Update Report submission. 

Limited and un pooled data is provided for an Ongoing Study -701, an OL Extension 
Trial to the "Prevention of Recurrence" Study -301. Study -301 was completed in 
time for safety data from this trial and from -701 to be included in Safety Update Report 
submission (as described below). 

The sponsor was asked to clarify the rationale for the breakdown (subcategorization) of 
dose groups into "low" versus "high" dose groups and the following was their response 
(copied from their NOOl, 1I10106 response submission): 

"While all the safety data is important, the lowest doses tested (ER OROS 
paliperidone :::;6 mg) were believed to provide more relevant safety 
information for the population of interest in the submission 
(patients with schizophrenia) than the higher doses, thus both groups were 
included, but a distinction was made between the.twD. The_.terms "low" 
and "high" have been selected to differentiate the lowest doses of the ER 
OROS paliperidone from the higher doses and should not be considered a 
reflection of their perceived clinical benefit." 

III. Longterm Safety Data in 6-12 Month Open-Label Extension Trials in Which Most 
Subjects had 6 Months or Less Pal Exposure 

--

Pooled data from 4 Ongoing Phase III OL Extension Studies -702, -703, -704, -705 
Since these studies are ongoingCSRs are not provided. Safety results on clinical 
parameters and incidence of AEs (using data from the last assessment on or before the 
May 31, 2005 cut-off date) is provided for 2 subgroup of subjects, categorized on the 
basis of total duration of Pal treatment (includes duration of exposure in the given 6-
week DB lead-in study combined with OL exposure during the given.OL Extension 
trial): 

• :::; 3 month exposure subgroup and 

• > 3 month exposure subgroup 
Since the studies are ongoing CSRs are not provided. 

See section 4 of this review for a summary of the trial design and treatment. 
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See Table series 10.6 in the appendix of this review for a more inforrriation on how 
dose-groups were pooled by the sponsor. 

Reviewer Comment. Clarification on methods for categorizing subjects into low and 
high dose groups (as above) and the rationale for this breakdown was provided upon 
request in a 1111106 NOOI submission (see methods in Table series 10.6) and the 
following rationale was provided: 

"Healthy volunteers are known to tolerate this class of drugs less well than 
patients with schizophrenia. While all the safety data is important, the lowest 
doses tested (ER OROS paliperidone :56 mg) were believed to provide more 
relevant safety information for the population of interest in the submission 
(patients with schizophrenia) than the higher doses, thus both groups were 
included, but a distinction was made between the two." 

Results supporting the above conclusion could not be found the sponsor's response 
submission. It is generally believed that healthy volunteers are more vulnerable to some 
effects of the drug (e.g. riskfor dystonic reactions), it is not clear to the undersigned 
reviewer that this applies to all adverse drug effocts (e.g. QT prolongation}.. . . _ .. 
Furthermore, the schizophrenia population has greater morbidity and is reported to be at 
greater risk of mortality than the general population. Consequently, the risk for some 
adverse drug effects (e.g. weight gain, lipid profile effects, cardiovascular effects) or 
secondary effects (clinically remarkable complications secondary to primary drug effects 
such as a potential complication of ischemia or risk for ischemia, for example) could be 
greater in the schizophrenia population than in the generally population. 

---

Pooled from 3 Phase IIlIa trials of schizophrenia patients. See Section 4 of this review 
for a description of these 3 Trials. These studies included at least 100 Pal treated 
subjects. 

Unpooled data from 7 "Other Phase [lila trials." These studies were not pooled due to 
unique study designs that were employed, such as a special study population PK trials 
(e.g. patients with renal impairment), or examining drug-drug interactions, or a study 
designed to yield "supratherapeutic plasma levels" to examine cardiovascular safety in 
patients with schizophrenia or schizoaffective disorders (Study -SCH-l 009). Since 
study -1009 was a focused clinical safety study Study -1009 the results of this study are 
summarized under subsection 7.l.12 of this review. 
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IV. i-Year Longterm Safety Information for Phase III OL Pal Trials Provided in l20-Day 
Safety Update Report 

Refer to a separate section of this review for a description of safety datasets in the l20-Day 
Safety Update Report, in accordance with the clinical review MAPP (Section 7.2.9). The 
majority of safety data reviewed in this Appears This Way 

On Original 

V. Narratives and CRFs in the NOOO and in the 3129/06 l20-Day Safety Update Report 
Submissions: 

The sponsor reports deaths, SAEs and ADOs using two cut-off dates, 5/3112005 and 8/3112005. 
Narratives and CRFs are provided for deaths (SAEs and ADOs) occurring by the former cut-off 
date, while Safety reports (CIOMS forms) are provided for deaths (SAEs and ADOs) that 
occurred from 6/10/05 through 8/31105. CRFs are provided for each narrative of deaths, ADOs 
and SAEs of the completed Phase I-III trials and for ongoing OL extension trials (-702 through-
705). Narratives and CRFs were provided for Studies -301 and OL extension trials, -70l-705 
studies in the l20-Day SUR. 

The majority of the longterm safety data (exposures of up to 6 and l2 months within ICH 
guidelines) was provided in the l20-Day Safety Update Report Sub-mission-(SlfR, letter date 
3/29/06) provided the narratives and CRFs of deaths, SAEs and ADOs for the more recently 
"Prevention of Recurrence" trial, Study -30 1 and for open-label trials (Studies -701-705) using 
the cur-off date of lUlI05 (narratives or narrative summary tables generally included hyperlinks 
to the CRFs). Safety (CIOMS) reports were provided for SAEs aNd ADOs at the cut-off-dates of 
L 1I2/05-l2/31105. 

VI. Other data sets or datasources: 

Section 7 also provides safety information from the literature and postmarketing data on 
Risperdol® as provided in the sponsor's NOOO submission. 

In accordance with the Clinical Review MAPP Section 4 summarizes the study design and 
overall numbers of subjects for each trial outlined above, and Seciton 7.2 enumerates subjects by 
treatment and by treatment duration (also provides some information on disposition and number 
of completers). To avoid redundancy, this information is not repeated in this section. 
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VII. Subjects Included for Safety Analyses for each Safety Dataset. 

It is important to note that safety data analyzed for a given safety dataset were from subjects that 
were in the ITT safety population (defined as subjects receiving at least one dose of study 
medication using an LOCF approach for a given clinical parameter when examining group mean 
change or treatment endpoint values for given parameter and using a 5/31105 cut-off date). 

VIII. Coding Systems for AEs. 

MEDRA System: Results on SAEs, ADOs, deaths and AEs described in the SCS are using the 
MEDRA system and events are reported using the Dictionary Term, unless otherwise specified. 

WHO System: This system was used in the CSRs of at least the pivotal Phase III trials that 
were reviewed. 

Reviewer Comment on AE Categorization Systems. It appears that the SCS adopted the MedRA 
system which was more recently deemed by the Agency as the more acceptable method AE 
categorization, to the knowledge of the undersigned. 

IX. Schedule of Safety Assessments. 

This topic will be discussed in relevant subsections below. Also refer to the Study Schedules 
provided in the Table Series 10.1 in the appendix of this. review. Subsections below described 
time-points for specific clinical parameters. 

X. Time-Windows of Safety Assessments for Each Study Visit 

Visit/assessment time-windows were provided in the 2.7.4 SCS module of the original 
submission starting on page 265 of the Statistical Analyses Plan section of the SCS. Since these 
time-windows are important for interpreting safety data, a copy of the sponsor's tables showing 
the time intervals for each visit for each study is provided in the Table Series 10.5 in the 
appendix of this review. . 

Reviewer Comment and Caveat It is not clear if the above time-window tables reflect true time
windows or were provided in the case that assessments varied to the extent shown in the tables. 

Actual assessment time-points were likely to vary widely and vary widely relative to dosing 
across subjects at least for time·points when patients were outpatients. Subjects in the short
term Phase III and OL Phase III trials were outpatients, except for at least the first two weeks of 
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DB treatment in the short-term Phase III trials. Subjects were required to be inpatients during 
the first 2 weeks of DB treatment in the short-term trials·and were outpatients thereafter, unless 
it was clinically indicated to prolong hospitalization or readmit a given subject. However, on 
P K assessment days subjects were generally inpatients (e.g. when P K sampling was conducted 
over multiple time-points on a given treatment day). 

XI. Miscellaneous Topics 

Exposure. This topic no longer appears before the safety results but instead, appears in Section 
7.2.1 which follows the safety results and is entitled "Description of Primary Clinical Data 
Sources (Populations Exposed and Extend of Exposure) Used to Evaluate Safety." This major 
change in organization is in accordance to the MAPP for this review. 

Demographic Features. According the MAPP, this topic is no longer covered here, but instead 
is provided after the safety results subsections in Section 7.2.1.2, entitled "Demographics." 

XII. An Important Note to the Reader on Subsections 7.1.2-7.1.9 

The Summary of Clinical Safety section (SCS) of the NDA generally did not describe individual 
subjects with SAEs or who had AEs leading to cessation of treatlJ1.~1Jt in_thfUrz:.t~xt sections on 
the serious adverse events and adverse dropouts and in sections on the incidence of potentially 
clinically significant outliers. However, descriptions of individual subjects were found in some 
of the safety sections of CSRs of each short-term Phase III trial or were found upon review by the 
undersigned review of selected narratives. Also refer to Section 7.2.8 of this review regarding 
potential concerns with capturing clinically remarkable subjects Or events. 

Subsections on SAEs, ADOs and AEs (sections 7.1.2-3 and 7.1.5) of this review focus on the the 
incidence ofSAEs, ADOs and AEs, respectively. Section 7.1.3.3. focuses on potentially clinically 
remarkable subjects covering specific organ system topics (and includes some ADOs and SAEs). 
The sponsor conducted special search strategies for potentially remarkable events which is 
provided under Section 7.1.4 of this review. These subsections on potential clinically remarkable 
events is not considered a comprehensive overview of such events and of all subjects with these 
type of event for reasons described in Section 7.2.8 of this review. Subsections on clinical 
parameters focus on results on the incidence of outliers and descriptive statistical results 
(sections 7.1.7-9). 

7.1.1 Deaths 

The following deaths include newly reported deaths in the 120-day SUR submission. Section 
7.2.9 of this review describes safety results provided in the SUR in accordance with the Clinical 
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o 2 completed suicides (1 of these deaths occurred between after 
the 5/31105 cut-off date, such that the ClaMS report was provided instead of the 
CRF in the NOOO submission) 

• ·Subject 200416 in Study -703 died after an overdose of venlafaxine and 
lorazepam on Day 238 of treatment (Day 1 corresponds to Day I of the 6-
week DB lead-in Study -303). 

• Subject 20156 in Study -703 completed suicide described in the SUR as a 
41 year old female who completed suicide by falling from the 3rd floor. 

o Subject 200214: Bronchopneumonia in a 70 year old male subject. This OL Pal 
treated subject is discussed in more detail below. 

Reviewer Comment and Conclusions on Reported Deaths. No deaths occurred in the 4 
completed Phase III trials, afew deaths occurred in the "prevention relapse" Phase III trial 
(Study -3010 which is ongoing and in the OL extension trials. No deaths occurred in the Phase
Illl trials. The deaths in Pal treated subjects were primarily related to suicidality (except f 
death was reported as bronchopneumonia). Completed suicide was reported in one placebo 
subject, noting that the sample size of Pal exposure far exceeds the total number of subjects 
exposed to placebo in these trials. 

Suicidality, including successful suicide or lethal attempts is no(ul1COmplOl1.in..this patient 
population. The completed suicides reported in trials, as above, could have been associated with 
in part, due to lack-ol-efficacy of the blinded study drug (placebo or paliperidone) and/or to the 
underlying pre-existing condition. Suicidality is also believed by psychiatric professionals to be 
associated with improvement of symptoms in some patients, such as in a subject who develops 
more insight that they have schizophrenia which can occur in patlents who improve with 
treatment and as they realize the serious, debilitating and chronic nature of their illness. Off 
label treatment with antidepressant medications, as well as the addition of other therapeutic ';. 
modalities are generally provided to the treatment regimen in such patients to target suicidality 
and related symptomatology, as well as addressing social factors. It is well known that patients 
with schizophrenia are at risk of suicidality which may increase as symptoms improve. It is also 
part of good clinical practices to monitor patients for suicidality and to treat patients 
accordingly. The sponsor also prOVides a special safety section on this topic that will be 
summarized under subsection 2.6.1. 

Suicides were only reported in subjects in the longer-term, 6-12 month OL trials, including Study 
-301 which involved several months of treatment, but were not reported in any of the short-term 
trials that included placebo, Pal and other active treatment groups. Not only were subjects of 
the longer term trials (OL trials and study -301) followed over months of treatment in which 
more events are likely to occur, but also the sample size of subjects in these studies was large in 
which all of these subjects received OL Pal (exceptfor a short DB phase in Study -301). In 
contrast to these longer term trials of OL Pal subjects, the sample size of placebo controlled 
subjects in the shorter-term trials Phase III studies (combined) is much smaller. Consequently it 
is not surprising that no suicides occurred in the small number of placebo subjects that were 
included in the short term trials. Both the sample size and the duration of the shorter-term DB 
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studies were probably insufficient to generate a baseline suicide signal that is known to exist in 
this patient population. 

Finally, the only DB treated subject in DB placebo controlled trials that completed suicide was a 
placebo treated subject, as reported in a subsequent 120-day SUR submission (subject 100846 in 
the longer term, Study -301 which was a "prevention of recurrence "study that included a short 
phase of DB placebo controlled treatment). 

One death of "gun shot wound" was also reported in a subject on blinded study drug (the 
"completed suicide" or other terms related to suicidaliLy were not used as the reported termfor 
this subject). If the gun shot wound were not related to suicidaliLy but rather indirectly due to 
homicidality or agitation, then this event alone does not provide adequate evidence for a drug
related safely signal for homicidaliLy and is the type of event that is not unexpectedfor the 
patient population (homicidality and agitation can commonly occur in patients with 
schizophrenia and can lead to violent behaviors in some patients). Also refer to Section 9 for 
additional comments and recommendations regarding suicidality. The sponsor also provides a 
special safely section on this topic (of agitation and of suicidality) that will be summarized under 
subsection 7.1.4 of this review. Additionally suicidality is discussed in other sections of this 
review (e.g. see Section 7.1.3.3 focusing on subjects with specific types of clinically significant 
adverse events which includes a topic on suicidality). 

Death due to bronchopneumonia (as above) occurred in one subject. Since this is an isolated 
case among a large number of exposed subjects, this finding alone does not provide adequate 
basis for suspecting a drug-related signal. Furthe.rmore, the clinical scenario was very 
complicated by this patient's extensive past medical history and concomitant medications 
suggesting that his death was due to pre-existing multiple conditions. Yet, a role of Pal is 
serious considered in this case because of Pal's cardiovascular effects including QT 
prolongation to which this patient was likely at greater risk in experiencingfrom both a PK ~'} 
perspective (may have had higher Cmax, A UC exposure secondary to other factors that may 
have altered PK), as well as fro m a PD perspective {likely to have greater vulnerability to 
adverse effects given his baseline condition}. The narrative does not describe vital sign results 
on this subject but his riskfor myocardial ischemia and reduced cardiac output may have been 
increased (the first reported AE during treatment was myocardial ischemia on Day 8) secondary 
to Pal effects on the cardiovascular system (e.g. tachycardia, blood pressure changes that are 
more likely to occur early in treatment). Although QT prolongation was not reported until Day 
111 the timing of assessments relative to dosing and the frequency of assessments can impact on 
capturing potentially maximal QT prolongation effects. Therefore, it is difficult to determine if 
QT prolongation was drug-related or related to his underlying history of QT prolongation. This 
single complicated subject is not alone sufficient evidence that Pal is not adequately safe. 
However, this review does raise the issue of a potential role of Pal in subjects at risk for 
cardiovascular and cardiac-related events that is discussedfurther in other relevant sections. 

Refer to Section 9 for further reviewer comment and recommendations. 
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Narrative description of Subject 200214 copied from the 2l0-Day SUR submission (with 
selected words bolded by the Ufldersigned reviewer). 

Subject 200214 (Study R076477-SCH-702) was a 70-year-old man who completed 
double-blind treatment with placebo before entering the open-label extension, where he 
received ER OROS paliperidone 6 mg/day for the first week and 9 mg/day for another 
15 weeks. This subject had a history of prolonged QTc, and pretreatment QTcLD values 
up to 464 ms upon entering the double-blind study. Other relevant medical history 
included chronic bronchitis, hypertension, ischemic disease in leg, cholelithiasis, and 
paresis nerve peroneus. The subject was a current smoker with a 40-year history of 
smoking. 

At open-label baseline prior to receiving ER OROS paliperidone, the ECG was suggestive 
of myocardial ischemia. During the open-label extension; the subject had adverse events 
of myocardial ischemia on Day 8 of the open-label study, a fungal infection of the foot on 
Day 19 of open-label treatment, and osteoarthritis on Day 20 of open-label treatment; all 
of these events were persisting when study drug was discontinued. Concomitant 
medications included acetylsalicylic acid for ischemic heart disease, potassium carbonate 
and mycoseptin (itraconazole) for foot mycosis, piracetam for prevention of vascular 
dementia, pentoxifylline for vasodilation of peripheral blood vessels, allopurinol to 
prevent hyperuricemia, felodipine for hypertension, and nimesulide for hip arthiritis. 

Two ECGs were performed on Day 111 of open-label treatment (the lasfaayofstlidfdrug 
intake), and both revealed prolonged QTcLD intervals (503 and 513 ms) 
(Appendix 7.2.10). Study medication was discontinued because of this adverse event, 
which the investigator considered of doubtful relationship to study drug. The following 
day, the subject's QTcLD value was 478 ms. A laboratory evaluation performed on 
Day 112 of open-label treatment showed normal values for relevant laboratory parameters, 
including potassium (4.8 mmollL; normal range, 3.40 to 5.40 mmollL). 

The subject died of bronchopneumonia on 
dose o(study medication (see Section 2.1.2). 

4 days after receiving the last 

The QTcLD prolongation in this subject with a history of cardiovascular disorder and QTc 
prolongation was observed after III days of treatment with ER OROS paliperidone. The 
QTcLD values decreased within 24 hours despite the fact that tmax would have been 
reached 1 day after the last drug intake, it is therefore unlikely that this event is causally 
related to paliperidone. 

7.1.2 Other Serious Adverse Events 

This section describes serious adverse events (SAEs) as of the August 3l, 2005 cut-off date, as 
reported in the NOOO submission. 

SAEs and ADOs provided in the l20-Day SUR was the primary source of review for the long 
tenn safety data which comes from ongoing OL trials. However, other sections on clinical safety 
parameters provide results as provided in the original NDA with updated results from the 120-:-
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Day SUR that were provided in Section 7.2.9 of this review (in accordance with the Clinical 
Reviewer MAPP). Note that ICH guidelines for 6 month exposure were met in the OL dataset 
provided in the original NDA while ICH guidelines for 12 month exposure was met in the 
updated OL dataset in the l20-day SUR reported. Study -30 I was completed in time for 
inclusion of safety data from this SUR, as well. Therefore, refer to section 7.2.9 of this review 
for a complete and updated information on SAEs and ADOs for Study -30 I (and the OL 
extension study -70 I), as well as for the longer term safety dataset from OL extension trials. 
Only summary tables of SAEs and ADOs of ongoing Phase III trials are provided in subsections 
7.1.2 and 7.1.3, respectively. 

Descriptions of selected subjects (based on narratives) is not described in this section of the 
review since more complete and updated information was provided in the SUR submission. 
Also selected subjects are described in section 7.1.3.3 in order to provide a more comprehensive 
presentation of clinically remarkable subjects. 

Some Potential Caveats Specific to the Phase III DB Dataset 
Note that the most studies were conducted in a confined study unit (e.g. in most Phase I studies) 
or patients were hospitalized for at least 14 days during the DB phase of the Phase III trials. 
Thus, SAEs reported during these periods of hospitalization may reflect an under-representation 
ofSAEs in an outpatient population (SAEs that would otherwise.re.s.ult1n.._~9.spjtalization in an 
outpatient setting that may not be considered as SAEs in an inpatient setting). However, subjects 
were not required to be hospitalized after the initial 14-day period of the 8-week DB treatment 
phase of Phase III trials, unless it was clinically indicated. Furthermore, OL extension studies 
generally did not require hospitalization or confinement to a study unit. Finally, the overall 
number ofpaliperidone subjects was large in Phase III trials including trials involving 6-12 
months duration (with 506 subject who had 6 months exposure as of the 5/31105 cut-off date). 

Also note that the 15 mg treatment group (employed in only f Phase III study) started subjects 
on 12 mg daily for one week before they received their assigned f 5 mg daily dose-level for the 
remainder of the 6-week DB phase. 

A Summary of Results on the Incidence of SAEs in Clinical Trials and Reviewer Comments 
and Conclusions 
The following summarizes the sponsor's results (from the undersigned reviewer's perspective) 
based on the results found in the SCS sections on SAEs which focused on the incidence of events 
and as shown later in the subsection. 

The incidence of SA Esfor any given type of event (by Preferred Term category) rangedfrom 0% 
to f% in treatment groups in each of the safety datasets of completed Phase I-III trials with few 
exceptions as follows.-

• Psychotic disorder (3 to 5%) and schizophrenia (3%) in paliperidone subjects of 
ongoing OL paliperidone non-placebo controlled extension trials. These SAEs 
occurred among 39 f subjects who received 3 months or less of treatment and among 
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776 subjects who received 3-12,months of treatment. The majority of these subjects 
received at least 6 months of treatment. 

The incidence in placebo treated subjects on a given type of event (by Preferred Term category) 
in safety datasets of placebo controlled, parallel group, trials was similar to that of the 
paliperidone subjects. The SAEs that had an incidence that was numerically less that that of of 
the placebo subjects only showed a between-group differences of only lor 2% (when comparing 
each Pal group to and placebo subjects). 

The majority ofSAEs (by Preferred Terms) in all Phase I-Ill trial safety datasets (includes 
ongoing trials) were either expected events given the study population or were expected given 
the known safety profile of Ris® (refer to approved labeling) and for the drug class (e.g. 
tachycardia associated with orthostatic hypotension, extrapyramidal system related AEs). 

Psychotic-related SAEs are expected for the patient population. The incidence benveen placebo 
and pal groups and across dose-levels in the Phase III trials for these type ofSAEs were similar 
(as shown in a summary table provided later in this section). It is also notable that psychotic 
related SAEs did not appear to be greater in the 3 mg Pal group (the lowest dose-level) than in 
the other Pal groups (at 6, 9, 12 and 15 mg) or compared to the placebo group. Refer to Section 
6 for results and comments related to subject disposition and for the incidence of subjects who 
dropped out early due to lack of efficacy. . ..--.-.-. 

Several SAEs were isolated events (by Preferred Term). Generally, such isolated SAEs are not 
considered as adequate evidence for suspecting an new, unexpected, clinically remarkable drug 
effect on the basis of the given isolated case, alone (e.g. this applies to an isolated SAE which 
occurred in only I subject in a paliperidone group in a given safety dataset that was not 
observed in other paliperidone groups, or was also observed in placebo or olanzapine subjects, '~ 
or occurred in a low dose paliperidone group and not at higher dose-levels in the fixed dose 
trials, combined). 

There can be exceptions in which an isolated SAE may be highly suspicious of a drug effect on 
the basis of a given event that cannot be accountedfor by other non-drug-relatedfactorsoron 
the basis of supporting evidence obtained elsewhere (e.g. based on other safety data described in 
this review, the potential for a similar safety signal suggested by similar events reported for 
related drugs, among other considerations). An effort was made by the undersigned reviewer to 
find such cases. Refer to section 7.1.3.3 of this review for a discussion of individual subjects that 
may fall under this category. 

Refer to the final section of this review for further comments and recommendations. 

The remainder of this subsection is to provide results of the incidence ofSAEs in clinical safety 
datasets, as presented in the SCS which are the basis of conclusions and comments above. 

Completed Phase III Trials -302, -303, -304 and -305. 
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The table below summarizes SAEs (dictionary term) in the 3 pivotal Phase III 6-week trials, as 
provided by the sponsor. 

Table 31: Serious Adva:se Events 
(pooled Double-Blind Studies R076417-SCH-303, 304, 30): Safety Analyxis Set) 

ER. OROS Pl<!. Olailzapme 

Placebo 3D¥: 6mg 9mg 11 mil 15mg T<>bl lOmg 
Body System or Orgall (N=:355) (N=127) (N=235) (N=246) (N=242) (N=ll3) (N=963) (N=364) 
Gtss 
Dictromry-deIlved Term n(%) n(%) n{").) n("lo) n(%) n(%) n(%) n(%) 

Total no. suuj&ts with 23(6) 7( 6) 15( 6) 13 ( 5) 14( 6) 6(5) 55 ( 6) 22(6) 
seri~AE 

Ps}"~liliotric disorder! 18( 5} 6( 5) 9( 4} IO( 4) 1{ 3) 5( 4) 31 ( 4) 18 ( 5) 
Ps}-cl!.oiic rusO£de.- 7(2) 3( 2) 3( I} 4(2) 2( 1) 2: ( 2) 14 ( I) 6( 2) 
Schizopln:eni" B( 2) 1( 2) 3( 1) 2{ I) 5( 2) 1 ( I} 13 ( 1) 6( 2) 

Agitation 0 Q 4( 2} 2 ( 1) 1 «I} 0 7( 1) 2 ( 1) 
Suicidal1de"tIon 1 «1) I( 1) 2( I} 1 (-=:1) 1 «1) 1 ( 1) 6( I) 2( I) 
Aggression 1 (<1) 0 1 «1) 0 ::1 ( 1) 0 3 (<:1) 2( 1) 
Acute p,ycho:a, 0 0 0 1 «I) 0 0 1(<1) () 

Anxiety I ( <1) 0 0 0 0 I ( 1) 1 «1) 0 
Dep£erion 0 0 0 1 (cel} 0 0 1 «:1) 0 
Hallucination, 41.lrutOry 0 0 0 1 «1) () () 1 ( <:J) 1 «1) 
Scbizopirrenia., 0 (} 1 «1) 0 I} 0 J ( <.:OJ) 0 

paranoid type 

Suicide, attanpt 1«1) 0 0 1 «l} () 0 1 «:1) ::1 ( 1) 
H"Hucrn.ation 1(<::1) (} () (} () (} (} () 

Irup~ir",:i ,.,..If-eaI-'' 0 (} 0 () (} . ·0 --. - ... 1} - -- - 1 ( col) 

Sleep disorda- 0 (} 0 0 0 0 () 1 «1) 

endUe di.order. 0 0 1{ 1) 1 (-:1) 3 ( 1) 0 6 ( 1) 2 ( 1) 
Taehycnrdi1. () 0 1 (c:l) 1 (-:l) 2 ( 1) 0 4 ( <:1) 1 ( c:l) 
Bl;<dycard'ia, () (I 0 0 ! ( <:1) (} i ( <:1) 0 
Sinu~ tachy"arrua () (} 1 (<l) 0 11 0 1(<:1) 0 
C.mno--re:;piratory (} () () () 11 0 0 1 ( =:I} 

arre:;l 

In\'estigationg 2( 1) () 1 «1) 0 2 ( I) :1 ( ]) 5 ( 1) 1 ( c:l) \ 
Blood cr~atine 0 (} 1 «I) 0 I} 0 1 ( <:1) 0 

pllix;phoki.n...:;e 
mcrease.d 

Blood glucose 0 (} 0 0 I} 1 ( 1) 1 «I) 0 
lru:re3,,,d 

Blood lactate (} (} 1 (<:1) 0 (} () 1 «1) () 

dehydrogen""" 
incr:~a:;ed 

Blood pre-..sme () () 0 0 1 «I) 0 1 ( <:1) () 

incre.-.>ed 
Eleclro<:-Jrdi<>u.= QT 0 () 0 0 1 «1) 0 1 «1) () 

corrected nuerv31 
prolon,ged 

Tabl.e 31: Serious Adverse Events {continued} 
(pooled Double-Blind Studies R076477-SCH-303, 3(}--t, 305: Safe-ty Anal:l',is Set) 

EROROSPAL Ol=apin .. 

PlaCEbo 3mg 6mg 9mg l2mg 15rn.g Total Jl}mg 

Body System or Org,m (N=355) (N=Il7) (N=235) (N=246) (N=242) (N=ll3) (N=963) (N=3(4) 

Q""" 
Dieti{)u:ny-deri-,;-ed Term n(%) n("lo) n(%) n(%} n(%) ne·) nt%.) n('%) 
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In..-estigan<Jllll (connuue.d) 
He;nt rate irreguhr (} 0 0 
Weight increa~ed (} 0 (} 

ElectroCMdiogJanI QT 0 (} (} 

prolonged 
Electrocmliogr;un T 1 (<1) (} (} 

w;n;e abunImil. 
Li,€[" function test I ( <:l} 0 (} 

abuonnal 

Nervuus ayrtem (} 0 1 «I) 
disord.,... 

_4kathi:;ia (} 0 (} 

Comruhion (} (} 0 
~ (} 0 (} 

Dystonia () (} 0 
Gr.md mal coR1l1iliion (} (} 1 ( <:1) 

Gastrointe.tinal (} 0 1«1) 
disor""'ra 

Duodenal perfuraiion. (} (} 1 (<1) 
G3Jitr0~1 (} 0 0 

haemorrhage 

Metahofum and 1«1) , (} (} 

BUttinon disorders 
Diabeks mellit<15 (} 0 (} 

Hypoglyc:oenna (} 0 (} 

Water intoxication (} 0 (} 

Eledmlste imOOhnr:" (} 0 (} 

Polydipsia 1(<<=1) (} (} 

Vascul.-.r disoroe('8 (} (} (} 

H~ (} (} (} 

General <lirord.,..a :In.d (} 1 ( 1) (} 

dministrati.on .ite 
co.nditions 

Drug in"ffect"'" (} 1 ( 1) (} 

IIJlllIIIIl" 'Y"tem (} (} 1 «I) 
di.orde." 

An..,,!>hybctic (} (} _ 1 (e:l) 
reaction 

Inf~etion. aud 0- (} (} 

inle.btion, 
Cellufifu (} 0 (} 
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(} 1 Cd) (} 1 «I) 
(} (} 1 ( I) 1 ( <1) 
Q (} 0 0 

() (} (} (} 

Q (} (} Q 

(} 3 ( 1) 1 ( 1) 5 ( 1) 

(} 0 I( I) 1 ( <I) 
(} I ( <I) (} 1 ( <:1) 
(} 1 «1) 0 1 «1) 
(} 1 «I) 0 1(<1) 
(} (} (} 1(<<=1) 
1 «I) (} 0 2 (<1J 

Q (} 0 1 (<<=1) 
I( <1) (} 0 1 (<<=1) 

2 ( t) 0 0 2 «1) 

1«1) 0 0 1 «1) 
1 «1) () 0 I ( <:1) 
1 ( <:1) () 0 1 (~:l} 
(} (} 0 (} 

0 (} 0 (} 

1 ( <:1) 1 ( =:I) 0- - --T( <:D' 
Ie <1) 1 ( «I) (I 

(} (} (} 

0- (} 0 
(} (} -Q 

(} (} (} 

(} 1 «1) (} 

(} 1 (o:l} (} 

APpears l\1ls Way 
On Original 

2 (<<=1) 
I «I) 

1 «1) 
1 «1) 

1 «1) 

1 ( <:1) 

1 ( =:1) 

0 
(} 

1 ( «1) 

(} 

(} 

(} 

(} 

(} 

(} 

(} 

(} 

(} 

(} 

0 

1 «I) 

(} 

0 
0 
1 ( =:1) 
(} 

(} 

(} 

(} 

r) 

(} 

(} , 
" 

(} 

0 
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&nJiland urinal')' 0 0 0 1«1) 0 0 1 «1) (} 

.nsc>rd"." 
P..aul failur .. a=t;, 0 (} 0 1 «l) (} (} 1 (~:l) (} 

RaW irnpaiuuent 0 0 0 1 «:1) 0 0 I «ll () 

Rl!6pmto ry, thoracic 1 «1) 0 0 0 1 ( <:I} 0 1 «I) I ( <1) 
and me<Ii.....mnm 
diBerden 

Chronic olmrncti" .. 0 0 0 0 1 ( <:1) . 0 1 «I) (} 

:Um"'3)1i <fuease 
~cexW.tI!d 

Aspiration 0 0 (} 0 0 0 0 [( <1) 

Chronic ob5t:ructry~ 1 (<:1) 0 0 0 0 0 0 0 
pulrn<>JWY 
~ 

Social mnmsiaul:'es 0 (} 1 ( <:1) 0 0 (} 1 (=:1) 0 
Drugabmer 0 (} 1«1) 0 () (} 1«1) (} 

Iujury; poiso~ and 1 «I) 0 0 (} 0 0 0 3 ( 1) 
proeedural 
oomplic:atioru 

Drug ioxicity 0 0 0 (} 0 0 0 1«1) 
Ov..,.d!:Y..., 0 0 0 0 0 0 0 t ( <1) 

1h<>nnal bum 1 (<1) (} 0 0 (} 0 0 0 
Tr!!almen! 0 0 0 0 0 0 0 1«1) 

noocOlDpli;mce 
Q:o";-ref",,ellce: Appendi:.: 2.7 A 3.8.1: L 

Detailed Description o{Seiecled SAEs .~'-"-'.- .. -. , 
The following are descriptions of SAEs (some also were ADOs) that are not described elsewhere 
in this review but are ofSAEs previously discussed as occurring in the Phase III trials. These 
descriptions are based on in-text iriformationfound in the CSRs of each of the 3 short-term 
Phase III trials. These SAEs are described under subheadings thq.t correspond with those 
previously discussed. 

Suicidality. 
In study -304 Pal subjects 300306 and 3003 76 are described who abused cocaine with another 
substance (marijuana in one subject and alcohol in the other subject). One subject had a history 
of substance abuse. It is not clear from the description if the other subject hada history of 
substance abuse. These drugs are known to be associated with increased riskJor suicidality and 
depressive symptoms. It is important to note that subjects were reported to have no history of 
suicidality. One of these 2 subjects (300306) also had a recent and significant stressor (death of 
a cousin) that occurred prior to his reported suicidal ideations. Suicidality resolved with 
"treatment." Both subjects had suicidal ideations but actual suicidal attempts are not described. 
It is likely that the suicidality in these subjects was related to the abuse or use of substances 
combined with other non-drug-relatedJactors (stressors, underlying risk factors known to exist 
Jor this patient population). 

Another subject (S3000II) had suicidal ideation (suicidal attempt is not described), along with 
increased psychosis. Pal treatment was discontinued due to lack of efficacy. The subject's 
events resolved with "treatment." This subject, as well as the above subjects did not have a 
history of suicidality. The suicidality in S3000 II is likely to be related to exacerbation of 
psychosis (due to lack oj efficacy) and given that suicidality is common in this population. 
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See section 7. f. 4. 6 for a special search for suicidality related AEs conducted by the sponsor. 

Appears Thls Way 
On Original 

Elderly Phase III Study ~302. Only 2 out of76 Paliperidone subjects had SAEs in the elderly 
Phase III trial, Study -302 (3%; dictionary term of acute coronary syndrome in 1 subject and 
mania in another subject) in contrast to 8/38 placebo subjects (8%) in this trial (l of these 
subjects had cardiac arrest reported 

Ongoing Phase III Trial -30 l. 
Study drug is sti II blinded in the ongoing placebo controlled Phase III "prevention of recurrence" 
Study -301 involving an 8-weeks OL-run-in phase, then a 6-week OL stabilization phase, 
followed by a DB treatment phase of variable duration in patients with schizophrenia. 

This study was ultimately completed prior to the 120-Day SUR submission and unblinded safety 
results from this study were provided in the SUR. See section 7.2.9 for the incidence ofSAEs 
and ADOs in treatment groups in this study. 

Reviewer comment. Study drug remains blinded such that the interpretation of results are 
difficult. 

The 2 most prominent Signals are suicidality (includingattempts and one completed suicide) 
and psychotic-related events. These events are not unexpectedfor the study population and were 
also observed in clinical trials of Risperidone (refer to approved labeling). However, the study 
drug assignment remains blinded so that-actual incidence in actively treated subjects and a 
comparison to placebo treatment cannot be determined. 

The subject with thrombocytopenia is described in Section 7.1.3.3. of this review. 

The following summarizes reported SAEs as of the May 31, 2005 cut-off date among a total of 
41 subjects with SAEs (see Section 7.2.9 for unblinded and updated information: 

--

o 31 with psychotic related AEs (e.g. pscychotic disorder, worsening of schizophrenia, 
among others 

o 4 suicide-related SAEs (one is a previously listed completed suicide under section 7.1.2, 
a suicide attempt, and suicidal ideation and an ADO reported as an SAE of a suicide 
attempt that was an overdose). 

o I neuroleptic malignant syndrome SAE associated with increased creatine 
phosphokinase (CPK) of which "no additional information is available at this time." 
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o SAEs that resulted in ADOs (occurring in 1 subject each): overdose suicide attempt, as 
mentioned above, ch()lelithiasis, phlebothrombosis, thrombocytopenia and 1 subject that 
had SAEs of hypertensive crisis, non-cardiac chest pain and tachycardia. 

The following summarizes reported SAEs between June 1, 200S and August 31, 200S(only 
COMIS forms are provided for these subjects): 

9 subjects with SAEs: L of whom died of completed suicide (see subsection on deaths) and 
the remaining 8 subjects had psychotic-related symptoms or conditions, that the sponsor 
indicated as being the result of an exacerbation of their underlying condition. 

Ongoing Phase III Open Label Trials -701, -702, -703, -704, and -705. 

Note the/ollowing: Safety results from the OL extension trial dataset were providedfor 
treatment subgroups by duration of exposure as follows: 

• Treatment groups were subdivided on the basis of DB treatment assignment in the lead
in studies asfollows: DB Placebo/OL Pal, DB Pal/OL Pal, DB olanzapine/OL Pal and 
totalOL Pal subjects (which consists of all subjects independent of DB treatment 
assignment). 

• Each of the above treatment groups were subdivided on the basis of duration of 
exposure as follows: into :s 3 month and> 3 month exposure subgroups in the NOOO 
submission (and into:::; 6 month and> 6 month subgroups-in the--1ZO-f)ay SUR as 
shown in Section 7.2.9 of this review). 

The following table summarizes results on SAEs in ongoing OL extension trials -702, -703, -
704, a~d -70S, as of the SI3110S cut-off date (while results ofOL extension trial-701 are 
provided thereafter in this subsection). See section 7.2.9 for an updated incidence ofSAEs and <~ 

ADOs in treatment groups in these trials, combined. 

--

Table 33: Seri.ous- Adverse Events Through 31lvIay 2005 
(pooled Open-Label Studies R076477-SCH-7(}2, 703, 704, 705: Safety Analysis Set) 

Body System OT 

Organ Cia", 
Di<:lioruuy-<li!ci11"ed 

Tenn 

PlaIPili Ph/Pili PaliIPili PrliIP:ili OlmlPili OLmlPali. Total Pili Total Poli 
~l mombs :>lm"nths 9 mollth5 »3 month>~.3 months >3 nmntbs:9 months:>3 months 
(N=101) (N=128) (N=178) (N!=5Q5) (N=IQ6) (N=143) (N=39 I) (N=716} 

nOO ~M n~ n~ n~ nOO nOO n~ 

Appears thIs way 
On Original 
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TGtal fiO_ subjed< 15 ( 14) 3 ( 6) 19{ Il) -ll! (IO) 10 ( 19) 2.2 (IS) 54 ( 14) 7& ( 10) 
l\i.th 'ie-dous. ad,:re.r~ 
ewnh 

P~ahi~ diwrd.er> 11 (10) Ci ( 5) 14 ( 8) 41 ( 8) 1& (17) IIl( B) 43 (11) 65 ( 8) 
Psychotic disorder 6( 6} 2. ( 2) 7( 4) 15 ( 3) 6( 6) IO{ 7) 19( 5) 17( 3) 
SchirophreWa 2.( 2) I ( \) J ( 2) 19 ( 'I) II( II} 6 ( 4) 13 ( 3) leiC 3) 
Depttillon (} 2( 2} I ( I) 3 ( 1) () 2( 1) I (<el) 7 ( I) 
Suicidal ideatioR 2 (2) I ( \) 1 ( I) 5( 1) Q 0 3 ( 1) 6 ( I) 
Agitation 2( 2) Q 1 ( I) 4 ( 1) Ie?) 0 10{ 3) 4 ( 1) 
Suicide attempt I ( I) 1 ( I) 0 2. ( <:1) Q 1 ( I) I {<I} 4 ( 1) 
Hallucination., Q {} 0 2 ( <:1) (} (} (} 2( <1) 

3U<Li(ilry 

Acme ps}'cho.i~ 0 (} (} 1 «1) Q {} {} .1 «1) 
Compleied suicide 0 (} 0 (} (} 1 ( 1) (} 1 «1) 
Delusion () (} I ( 1) 1 «I) (} 0 I C"I} ·1 «I) 
Depressed mood (} (} 0 1(<:1) (} (} (} 1(<:1) 
In<0lll!li3 {} (} 0 1 «I) 2( 2) {} 2( 1) 1 (<:1) 
Pannoia {} (} 0 1 (0';1) I ( 1) Q I «I) I ( <:1) 
Aggression ] ( 2) {} 0 0 3 ( 3) (} 5( 1) 0 
Confnrumal s131e 0 (} (} 0 1 ( 1) (} 1«1) (} 

Delusional disorder, () 0 I ( 1) 0 () 0 1«1) () 

persecutory tjpe 

Disorientation 0 (} 1 ( I) 0 {} 0 1«1) {} 

~inimi0U5 ideation {} 0 0 0 1 ( I) () 1 «1) 0 

Iufedioo> 3nd () {} 1 ( 1) 4 ( 1) 0 2 ( 1) I «I) 6 ( I) 
infestations 

Nasoph3I)'!1;ifu () () (} 2 «1) () 0 {} 2( <1) 
Bronchiti!i scut"- /} {} 0 I «I) (} (} 0 1«1) 
Pneumoni:a (} (} (} (} {} I ( I) {} 1«1) 
Pulm<Hl:3IY () 0 0 (} /} 1( 1) 0- ·-lE--olt· 

tub~Tculo·si5 

Uri!lafy tract ilLiE:rti,m () () 0 1«1) () (} 0 I «I) 
Hepatit!sA () () I ( 1) 0 () 0 1«1) (} 

Ntn'"ou5 ;yrtem 1 ( I) ] ( 2) :> ( 1) 3 ( J) 1 ( 1) (} 5 ( 1) :; ( I) 

disorders 
DizzmE55 () 0 0 3 ( 1) {} 0 (} 3 «I) 
Dystocia 0 1 ( I) 0 0 (} {} 0 1 (<:1) 
15dJ.aemic <[f"k~ (} 1 ( 1) 0 0 r} 0 {} 1«:1) .. 

%. Akatllitia () 0 0 0 I ( 1) 0 1 (<;:1) 0 
Coontin3Lio!1 () 0 I ( I) 0 (} 0 I (<;:1) 0 

aooofl!l31 
DysarttLria. I} (} I ( 1) () () (} 1 «I) 0 
Gral!d mal com<nl;ioll 0 0 I ( I) 0 0 0 1 «1) 0 
Lethargy r} 0 I ( 1) (} 0 () I (''::1) r) 

Sedation /} 0 1 ( I) 0 () () 1(<;:1) () 

Tr:mrient ischai!lllic I ( I} 0 0 ·0 () () 1 {<:I} 0 
91ill:Ck 

Note: Perrentages cakulated wnll !be number of snbi~ct> in earn group· as detWml!L1llDT. 
Cross-refer"flnce: Appendix 2.7-43.&_L3_ 

TabJ~ 33: SerioU'i AdveBe E,;ents Through 11 May 2005 (continued) 
(Pooled Open-Label Sindies R076477 -SCH-702, 703, 704, 705: Safe!}' Analysis Set} _ .. - "" ........ '""".. .... ~- .................... - ....... , ...... - ...... ,.,..,,,- ....... - . -- .- ..... 

Appears This Way 
On Original 
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Injury, poisoning and 1 ( 1) 1 ( 1) I ( 1) 2{ <J) () 1 ( 1) 2 ( 1) 4 ( I) 
pcocednr:1l 
complicafians 

Fall () 0 0 I ( <:1) 0 0 0 1 (<01) 
II!ta>tian:Jl misuse () 0 0 1 (<:1) () 0 0 1 «1) 
Overdv-", 0 0 0 0 () I ( 1) () 1 «1) 
Road i'r3:ffic acadett 0 1 ( 1) 0 () 0 0 () 1 (<:1) 
Ac:cideDtal overdose () 0 1 ( I) () () 0 1 «1) () 

AJcohol paisoning 1 ( 1) 0 0 () () 0 1 (<:1) (} 

GenU21 disorder, () Q 0 J ( 1) 1 ( 1) 0 1 (~:1) 3 «1) 
:rnd "dmitli>rratim! 
si~ condit;<>ns 

Chilli; () 0 0 1 «1) () 0 () 1«1) 
Cyst (} Q () 1«1) 0 0 0 1«1) 
P.Yrew 0 (} () 1 «1) 0 (} 0 1 (<1) 
Oedema (} (} 0 0 1 ( 1) 0 1(<:1) 0 

In.veStig3/iODS 0 () 0 2( <1) () 0 0 2 «I) 
Blood creatin<! 0 0 0 1 (<:1) () 0 () 1 ( <:1) 
phnspbolinase 
inae-ased 

illectrocardiognm> QT (} 0 0 1 «I) () 0 0 1 «1) 
corrected IDtEiva! 
prolongOO 

Blood aDd Iymph:ati< (j 0 0 1 «I) 0 0 0 1 «:1) 
system disorders 

.4..!>v-mia (j 0 0 1 (-;:1) 0 0 0 1 «:1) 

lfet:tbGlism and I) 0 I ( 1) 1 ( <:1) () 0 1«1) 1 (<.:1) 

nutritiGll disorders .~. ---.-- . - . . 

Diao","lEs me!l,'tus 0 () () 1 «I) 0 0 0 1 ( <1) 
Hypo!slilaemi" I} 0 I ( I) 0 0 0 I «:1) <} 

Ne:opbsms bwignl 0 0 0 0 () I ( 1) 0 I «!) 
malignant lind 
unspecffied (mel 
q.,;t< snd polyp,) 

Benign neopb5IU of 0 0 0 () () I ( 1) 0 1 «:1) 
9:in . 

-~ 

R~piratocy, thoracic () 0 I { 1) 0 0 I ( I) I {<I} I (,:1) 

and media.tin,,1 
disorder< 

AsthDlll () 0 0 0 (} 1 ( 1) () 1 ( <1) 
Dysp!loea: (I (} 1 (l) 0 0 I ( 1) I «I) 1 ("'I) 

C3rdia<: disorders 1 ( I} (} 2 ( 1) () 2( 2) 0 5 ( 1) () 

Bnn<Il2 brancb block 1 ( 1) 0 0 ·0 (I (} I (<:I) () 

Myoardisl infarction 0 0 I ( 1) (} 0 0 1«1) () 

SimB tachycardia () 0 0 0 I ( 1) 0 1 «I) _0 
Tsch}'l:ardia (I 0 I ( 1) 0 1 ( 1) 0 2 ( 1) 0 

Gastrointestinal 1 ( I} 0 0 () () 0 I (--<:1) 0 
disflClfus 

!'eptic ulee.- 1 ( I) 0 0 (} (I 0 1 ("'1) (l. 

Social circumstances () 0 0 (} I ( 1) (} I ( <:1) <} 

Dmgabu3cr (} 0 0 (} I ( I) 0 1«1) (} 

Note: Percentages cakuI.ued with the numba: of subject< i!l each group ." denomi!l2toL 
Cros&-referemu:e: AppeJ>ili:< 23A_3$_L3_ 

SAEs in the Ongoing OL Extension study -701 (as of 5/31/2005): 
2 subjects receiving OL Paliperidone had psychotic related SAEs ("recurrence of schizophrenia" 
and "exacerbation of paranoid schizophrenia"). 
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The following are additional SAEs between cut-off dates of ----------
for all of the above OL extension trials -701 through -705 (only the ClOMS forms are provided 
by the sponsor for these more recent SAEs): 

o I subject died who committed suicide (see previous section on deaths). 
o 1 subject died ofbronchopneumia (~ee previous section on deaths). 
o Most of the remaining SAEs (27 subjects) were hosptitalizations due to pshchotic-related 

symptoms/conditions. Other SAEs were "unrelated medical conditions," and "less 
frequently, SAEs of "drug-related" events such as extrapyramidal symptoms and 
syncope. 

Section 7.2.9 of this review provides updated safety information on SAEs and ADOs from the-
70 I trial. 

Phase IIIIa Studies. 
Reviewer Comment. Few SAEs were reported among all Phase IllIa trials and did not reveal 
any new or unexpected findings from that previously described in this review. I subject had 
myocardial irifarction. Respiratory distress associated with extrapyramidal symptoms is not 
unexpected and is described in labeling. 

17 Healthy Subject Phase VIla Studies. No SAEs were reported among the 17 healthy subject 
Phase IIIla studies (275 paliperidone treated subjects and 222 subjects treated with other 
formulations or medications in the ITT population of these trials combined). 

3 Schizophrenia Phase IIIla Trials. Only 3 subjects had SAEs (psychotic-related events, of 
which I subject was receiving risperidone treatment) in the 3 schizophrenia Phase VIla studies 
(out of III Paliperidone subjects, 34 immediate-release (IR) paliperidone subjects, and 55 
risperidone subjects in the lIT population). 

7 Other Phase IIIla Trials. Reported SAEs were as follows: 
3 lR paliperidone subjects: dystonia in I subject, extrapyramidal disorder and respiratory 

distress in another subject, and myocardial infarction in the third subject (the former two 
subjects had treatment discontinued). Subject numbers could not be found for these 
subjects. 

A search for "respiratory distress" and "myocardial infarction" among the Phase IIII narratives 
in the appendix to the SCS revealed the following 2 narratives (coped from the 
submission): 

Subject 109047 (extrapyramidal disorder, respiratory distress), a 
46-year-old man with schizoaffective disorder, enrolled in the study with a 
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history of asthma, hypertension, anxiety, insomnia, and suicide attempt by drug 
overdose. Prestudy, the subject received quetiapine for the treatment of 
psychosis which was discontinued on Day -13 of the screening period. During 
the screening period, the subject received lorazepam for anxiety, paracetamol for 
headache, and zolpidem tartrate for insomnia. The subject was randomly 
assigned to the IR paliperidone treatment group. No adverse events were 
reported after administration of placebo on Day 1 or after administration of 4 mg 
IR paliperidone on Day 2. After administration of 6 mg IR paliperidone on 
Day 3, the subject experienced severe respiratory distress and extrapyramidal 
disorder involving a swollen tongue and neck spasms, both considered by the 
investigator to be of very likely relationship to study drug. Diphenhydramine 
hydrochloride 50 mg and benztropine mesylate2 mg were administered for the 
treatment of the extrapyramidal disorder that resolved in 3 hours; oxygen was 
administered for respiratory distress, which resolved 1 hour later. The subject 
was taken to the emergency room as a precaution, but was not admitted in the 
hospital. The subject was discontinued from the study due to respiratory distress 
and the extrapyramidal disorder. The subject remained at the study hospital 
3 days after discontinuation from the study for stabilization. These events were 
reported as serious. 

7.1.3 Dropouts and Other Significant Adverse Events 

Re~iewer summary and comment. Results on the incidence ofth~ incidence of ADOs were 
generally similar to results of SAEs (see reviewer summary and comments under 7.1.2) with 0- '~ 
1% incidence observed in Paliperidone and placebo groups (by Peferred Term categories) with 
a few exceptions described in paragraphs that follow. The majority of events were not 
unexpected and/or showed a similar incidence between placebo and paliperidone groups and did 
not show a clear or consistent dose-dependent effect, similar to that observed with SAEs. As 
observed with SAEs, a few isolated ADOs occurred in paliperidone subjects that do not prOVide 
a basis for suspecting an unexpected or new drug-related event on the basis of these 
observations alone (e.g. the Preferred Term ADO occurred in only 1 subject who was in a 
paliperidone group but was not observed in other paliperidone groups, or was also observed in 
placebo or olanzapine subjects, or occurred in a low dosepaliperidone group and not at higher 
dose-levels in the fixed dose trials, combined). 

The short term efficacy trial of elderly subjects (Study -302) was an exception regarding the 
above observations. 3% of Paliperidone subjects were ADOs due to QT prolongation and an 
additional P aliperidone subject was an ADO due to acute coronary syndrome while none of the 
placebo subjects had any cardiac-related events leading to ADOs. However, the sample size was 
small (only needed 2 subjects to have an incidence of 3%). 
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Adverse Dropouts. 
This section describes adverse dropouts (ADOs), otherwise referred to premature withdrawal 
from the study due to an AE (the sponsor used August 31,2005 as the reporting cut-off date). 

Reviewer Comment and Conclusions on ADOSs in Clinical Trials. 
Group differences on the incidence of ADOs are generally not apparent, as the incidence in any 
given group is small. Nervous system disorder ADOs showed a slightly greater incidence in Pal 
subjects than placebo subjects but the difference is only by 1 to 2%, which could be due to 
chance alone given the number of dependent variables. Refer to Section 7.1.3.3 describing 
potentially clinically remarkable subjects. 

Completed Phase III Trials -303, -303 and -305. 
The table below summarizes ADOSs in the 3 pivotal Phase III 6-week trials, as provided by the 
sponsor. 

Table 34: AdveISe Events Leading to Study Discontinuation 
(pooled Double-Blind Studies R076477-SCH-303, 304, 305: Safe!}': Allal)'.is Set) 

-- -,- - - ~- . -
EROROSPAL man=pin~ 

Placeba 3 mg 6m·g 9mg. 12mg 15mg To.:;1 lOmg 

Body Sys.t~m. or Org~n (N=355) (N=117) (N=235j (1\[=246) (N=242) (N=1I3) (N=963) O~=J64l 

Class 
Dicrio.!l3J-y-dm1:.l--ed Tf!rnl n(%) a(%) N{%) u~.) n(%) n(%l - n-{%)"-' . n{%) 

T<>tal no. snbj.<:ts wilo 18 ( 5) 3 ( 2) 15 ( 6) 10 ( 4) 13 < :5) 4 ( 4) 45( 5) ~(o { 5) 
discontinued due 10 AE 

N e-rVGUS s~""Ste:m 0 1 ( I) 3 ( 1) '! ( 1) 6 ( 1) 1 ( I) 15 ( 1) 4 ( I) 
dis6Td"cs 

Dizzi!!:,,fS5 0 () 0 I «I) I «I) 1 ( I) 3 «I) 0 

Mathi,i. (} () 0 2 ( I) (} 0, 2(-':1) 0 

Headache 0 (} 0 1«:\) l( <:1) 0 2«:1) 0 

S~d.atlon 0 (} 1 «I) 0 1«1) 0 2 «1) I ( -:Ii 
Tremor 0 () I «I) I ( -:1) (} 0 2 ( <:1) 0 

COD'i.<u15ion 0 () (} 0 I (~1) 0 1«1) 1(0:1) 

Dystouia 0 0) (} I) I «I) 0 1«1) 0 

Gnnd mal cQ!I"uls!on 0 0 1«1) 0 (} 0 1 «I) (} 

Memory i.mp<llrI!1;>nt 0 () 0 1 «1) 0 0 1 «J) () 

Psrkii!sonism 0 () 0 0 1 (<=1) (} I ( <:1) 0 

Somnolenu 0 (} (} 1 «I) 0 0 1«1) 2 ( I) 
Syncope 0 1 ( 1) I) (} 0 0 1«1) 0 

Psycbiafri< disorders 9 ( 3) 0 5 ( 2) 3 ( 1) J ( 1) 1 ( I} 12 < I) 7 ( 2) 

Psychoti<. disorder 1 «1) (} I {<:11 2 ( I) ].( I) 1 ( 1) 6( I) ]. ( 1) 

Agitation 4 ( 1) (} I «I) 1 (<:1) 1 (<:1) 0 3 «I) ! ( <:1) 

Anorgasmis 0 () 0 1 «I) 0 Q r ( <:1) 0 

IIupillsiff bebsvioU! (} () I ( «"I) 0 0 (} 1 ( <:1) 0 

Schizoyru-enia 1«1) (} 1«1) 0 0 0 1 «I.) 1«1) 

S nidd.al i.li!.ation 1 «I) () I «I) 0 {) (0 1«:1) 0 
Aggression 0 () 0 0 0 0 0 I «I) 

Hostility 0 (} 0 () (} 0 (} I {<I) 

Insomnia 2 ( I) () 0 I) 0 0 (} I «I) 

Psy..homotOT agijatioll. I «I) () 0 I) 0 0 0 0 

Suicide atlempt 0 (} 0 (} 0 0 (} I (<1) 
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Investigafions J ( 1) 2 ( 2) 1 ( I) 1 «:1) J( 1) I ( I) 9( 1) 6 ( 2) 

E!edro=dio~.!U QT I ( <:1) 11 I {-<ell Q I ("OI) (} 2{<:1) 0 
COIIecled inteIT:U 

prolo!4;ed 

Hepatic eDZ)"We 0 1 ( I) I (<oI} 0 0 0 2 ( <:1} 0 
increased 

Alanin<! 0 () 0 1 «I) 0 (I 1«1) 3 ( I) 
aminatransfHsse 
increased 

Blood glucose incre3Sl!d 0 <I 0 () 0 1 ( I) 1 «1) 0' 
Blood pre"-,,,-e 0 0 0 0 I «I} () 1 ( <oI) 0 

increased 

ffio.ctrocardiogr.nn 57-T 0 I ( I) 0 0 0 0 1 ( <:1) 0 

chanD" 

Cm,,-refi!renc,,: Appendix ]_7-43_8_2_L 

(mlltilmoo) 

Table 34: Adverse Events Leading to Study Discontinuation (continued) 
(pooled Double-Blind Studies R076477-SCH--303, 304.305: Safe!! Analysis Set) 

EROROSPAL Olanz:opine 

Place!:o .3 mg 6mg 9mg Dmg 15mg Tolal l<lmg 

Body SystMil or Organ (N=355) 1)\1=127) (N=235) (N=246) (N=242) (N=lB) (N=963) (N=J64) 
Cbss 

Diction;rry-deriHd T,,= n (%) n(%) n(%) II (~.-.) n(%) n(%} n (0/';) n(~') 

Innstig-aiions «ontinn.d) 
Trallsamina.ses 0 <I 0 0 1 ( "'-I) 0 I «I) 0 

mCIessed 

AspMuue 0 r) 1) 0 0 0 -If -- 3 ( I) 
srui.notrs!l.sfera.:...e: 
increased 

Body temperarur" 1«1) .} 0 0 0 0 I> 0 
increa5ed 

E1eclrocsrdiog= QT 0 () (1 (I () 0 0 2 ( 1) 

prolQugi!d 
Hepatic w.zyrne I {<I} 0 0 0 0 0 0 0 

abo,Jml:U 

Li\ier fu'K[iO!lIESt 0 I} 0 0 0 0 !) 1 (~:!) ~ 

aboorrnal 

Gastrointestinal 0 i} 4 ( 1) 1 ( 1) I (<el) I} 7 ( !) CI 
disorder~ 

Na.u:;~a 0 0 I «I) 1 «:1) 1 «I) 0 J (<:1) I} 

Abdo~l pain UppH 0 0 " 1 «I) 0 0 1«1) 0 

Dry-mouth 0 (} 1(.-0::1) () 0 0 l{ <1) 0 

Duodenal pErloratiOll 0 I} 1 «:1) 0 () 0 I (-O::I) 0 

Vomiting 0 0 1«1) 0 0 I} j «I) 0 

to I 
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Carniac. disord~rs 

Tachycanlia 

Sinns I:>::h}'t:ardia 
BlIoole wanch block 

left 

Palpitations 

Bradycar<!i.a 

Gen~u[ disorden and 
lIdminisfnlion site 
rondifion~ 

Aslhema 

F~ling abnomul 

Va~cl1l"r ofu:orders 

H Jpot"nsllHl 
Ischaenlia 

H)'pettensiGn 

Eye diliorde.., 

Vigon blurred 

Immune system 
. disorden 

Anapllybc.tic reaction 

We-dian, and 
infest!1fio os 

Amoebic dysenEry 

Ye1li1bolism and 
Dlltrifion disorders 

W:i:te-r intmciation 

Dial>et~s m"lIirus 

E!e<:trol)"re imbatll!lce 

H),ponatra;,m;a 

Polydipsia 

Ren:d :lnd urinary 
di~orde-rs 

DY5ntia 
Respintory, thoracic 
2nd mediasiiul 
disorders 

Dyspnoea 

Social ol"(Um')f'.JDce; 

Dmg aOllier 

Injnry, pois.ming 3nd 
procedural 
c.(lmplkatinn, 

o,.'erdOSi! 

Therro.s:I hum 
ReprodnctiYE! ~lstem 
3nd b ... "st disorder;: 

Galactonho.,a 

Skin 2nd SlIbrntan~oID 
fusue diso-rd"r;: 

Rash 

2( I) 

1 «I) 
o 
o 

(} 

I (<:1) 

(J 

(} 

o 
I «I) 
(} 

o 
I «I) 
(} 

o 
o 

(} 

(} 

o 
1(<:1) 

o 
o 
o 
! «I) 
I ( <:1) 

() 

(} 

(} 

o 
[ ( ':1) 

I ( '=1) 

[ { c:!} 

o 
I «I) 

o 

o 
1(<:1) 

1 «I) 
Cm>5·refHeDCe: Appendix 2.7.4.J.8.2. L 

oJ 

o 
(} 

o 

oJ 

oJ 
I} 

(} 

() 

1 ( 1) 

1 ( I) 
0} 

() 

o 
o 
() 

() 

(} 

(} 

.} 

o 
I} 

I} 

o 
0} 

I} 

o 

.} 

I} 

l} 

() 

o 
() 

(I 

() 

o 

o 

2 ( 1) 

o 
1«1) 
(} 

'1(<:1) 

o 
() 

(} 

o 
(} 

(} 

o 
(} 

(} 

(} 

I «Il 

1«1) 
I (<:1) 

I «1) 
(} 

o 
(} 

o 
o 
o 
o 

o 
o 

o 
I «I) 

I «1) 

o 

(} 

(} 

o 

(} 

o 

(} 

1 (1) 

1 «1) 

1 «:1) 
I «I) 

(} 

o 
1 «I) 

1 «I) 
() 

1 «1) 
(} 

1 «I) 
(} 

(} 

o 
(} 

o 
(} 

(} 

I (<:1) 

I (':1) 
I} 

o 
(} 

(} 

(} 

I} 

(} 

(} 

(} 

(} 

(} 

(} 

(} 

(} 

o 
o 

(} 

1(1) 

2 ( 1) 

o 
(} 

(} 

(} 

(} 

(} 

(} 

o 
(} 

o 
o 
1 ( <:1) 

1 «:1) 
o 

(} 

(} 

(} 

(} 

(} 

(} 

o 
(} 

(} 

o 

o 
o 

() 

(} 

(} 

o 

o 
(} 

(} 

(} 

o 

(} 

(} 

(} 

(} 

(} 

a 
(} 

1 ( I) 

(} 

1 { I} 
(} 

(} 

o 
(} 

o 
(} 

(} 

(} 

(} 

(} 

o 

(} 

I} 

o 
(} 

o 
I ( I) 

1 ( I) 
1 ('1) 

I ( I) 
(} 

o 
(} 

o 
(} 

(} 

o 
() 

(} 

6 ( i) 

]. {-<:I} 

2«1) 
1 «I) 

1 «I) 
(} 

2 ('=:'1) 

1 (<:1) 

1 «:1) 
2( <I) 

1«1) . 
I «I) 

o 
1 «I) 
1 «I) 

1 «1) 

1(<:1) 

I «I) 

1 ( <1) 

I «I) 

I ('"I) 
o 
Q 

(I 

{) 

I «I) 

1('<:1) 
1«:1) 

I «I) 
I «I) 

1 «I) 

o 

(I. 

(} 

o 

() 

(} 

(} 

2 ( 1) 

1 «1) 
1 «:1) 
o 

o 
o 
(! 

(} 

(} 

o 
(} 

o 
(} 

o 
(} 

(} 

o 
o 

(} 

1 ( I) 

(} 

. ! «I) 
I { e:l) 
(} 

(} 

(} 

(} 

(} 

(} 

(} 

(} 

I { <:I} 

! «I} 
(} 

1 «I) 

1«1) 

o 

o 

A description of selected ADOs that were also SAEs in the short-term Phase Ill, completed trials 
(that were selected from in-text descriptions found in the CSRs) were covered in the previous 
section of this review on SAEs, The following are selected ADOs that were not SAEs that were 
revealed from a review of CSRs (in-text sections) in an effort to reveal potentially remarkable or 
new safety findings, 
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ADO associated with Elevated Liver Enzymes. 

Elderly Phase III Study -302. The following table shows the incidence of ADOs in the elderly 
Study -302. 

Table 35: Adver>e E,rems Leading: to Study Discontinuation 
(SIDdy RfJ76477 -SCIBOl) 

Body System or OrgJUl Cl!tss 

Dktioo.llIy-deriwd Tenn 

Tot31 no_ subjeds who discontinlled dlle to AE 
Iaf",,/ions "o.d infe<tatian-s 

BronchopD<!1fll>Ollia 

I!l"£esti~3tiollS 

E1a::trocardiogr3tl1 QT corrE'"..1ed fut~I\'al jlrolongi!d 

C3£dix disorders 

Aartl': coronary "}lldrome 
Respiratory, thoracic .IId mediastinal dhord.ers 

H ydrQthorax 

Dlarrhoea 

N"TVOllS srctem <li<ord"r< 
Ststll5 epil~tjcus 

Placebo 

(N=3S) 

n(%) 

3 ( 8) 

I ( J) 

o 
1 ( 3) 
<) 

o 
o 
o 
o 
o 
1 ( 3) 

1 ( J) 
I ( 3) 

1 ( 3) 

EROROSPAL 

(N=76) 

n(%) 

5 ( 7} 

:1 { 3} 

I ( 1) 

1 ( I) 
2 ( J} 

1 ( J) 

1 ( I) 

I ( 1) 
1 ( I) 
I ( I)· 

o 
o 
o 
o 

Reviewer comment. 3% of Paliperidone subjects were ADOs due to QT prolongation and an 
additional Paliperidone subject was an ADO due to acute coronary syndrome while none o/the 
placebo subjects had any cq.rdiac-related events leading to ADOs. However, the study is small 
and only 2 subjects yields a 3% incidence in Paliperidone subjects. 

Ongoing Phase [II Trial -301. 
Study drug is still blinded in the ongoing placebo controlled Phase III "prevention of recurrence" 
Study -30 I involving an 8-weeks OL-run-in phase, then a 6-week OL stabilization phase, 
followed by a DB treatment phase of variable duration in patients with schizophrenia (among 

This study was ultimately completed prior to the l20-Day SUR submission and unblinded safety 
results from this study were provided in the SUR. See section 7.2.9 for the incidence ofSAEs 
and ADOs in treatment groups in this study. 

Ongoing Phase III Open Label Trials -702, -703, -704, and -705. 
The following table summarizes results of Studies -702 through -705 (as provided by the 
sponsor, as of their cut-off date for the NOOO submission). Refer to Section 7.2.9 for updated 
information from these ongoing trials. 
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Table 36: A&verse Events Leading to Study Discontinuatiou 
(pooled Open-Label Studies R076477-SCH-702, 703, 704,705: Safety Analysis Set) 

PblPall PlalPs!; !'ali!Pali PaliJPali Oflll1lP~!i O!lIl1IPali Total Pall Total Pili 

5:3 :;,3 :9 >} :9 >3 ~3 :>3 

Booy System OT OrllllD. !IlcHrths months m<lnilis lllOnths l!lontDs m<Jnth:; II!<>nths I!l<>llths 

Cbs< (N=1(}7) {N=128) (N=178) (N=5(}5) (N='lOIS) (N=143) (N=39l) (N=n6) 
Diclionary-il.erwm Term n(%) n(%.) n(%) n(%) n ('>.) n{%) n(%) n(%} 

ToW 110. StIbjec:ls wifh 7 ( 7) 3 ( 1) . 15 ( 8) He 5) 17 (16) 4 ( 3) 39 (W) JO{ 4) 
adverse events 

PSJ'~iatIic dis<lrders 3 ( 3) 2( 1) &( 4) 17 ( 3) 9 ( 3) 4(3) 20 ( 5) 2J ( 3) 
Depi:e>sion () () 0 4 ( 1) () l ( 1) () 6 ( I) 
msonmia () () () 3 ( 1) 2 ( 2) I { I) 2 ( 1) 4 ( 1) 
Schizophrenia () () () J ( 1) 3 ( 3) I ( I) J ( I) 4 ( I) 
Suicidal il\;!alioIl I ( I) () I ( 1) 3 ( 1) 2 ( 1) () 4{ 1) J{ <Il 
Anltiety () 1 ( 1) I) () I ( 1) I ( 1) I (<:1) 2«1) 
Hallucination, suditOl}' () () () 2 ( <:1) () () () 2 «I) 
Psychotic disordS" 2(2) () 3 ( 2) I «J) 3 ( 3) I ( 1) 8 ( 2) 2 (0:1) 
Suidde attempt () 0 0 2 (<:1) () () () '2 (<:1) 
Acnt". pS)'Chaliis () () () I ( <:1) () 0 () I «I) 
Depre55l!d !IlO<>d. () () () 0 () I ( I) () I «:I) 
Honriridal ideation () () 0 1(;-1) () () () 1«:1) 
Hostility () () 0 I «:1) () 0 () I «I) 
Panmoia () I ( 1) 1 ( 1) (} (} () I «I) 1«1) 
Aggre •• ion 0 (} () (} 1 { I) (} 1 «:1) (} 

AgitaJ;o" () (} 2 ( 1) (} 1 ( 2) 0 4 ( I) 0 
C anfusio-n1l1 Slate (} iJ 2 ( I) () () 0 :1 ( I) 0 
Delusion 0 (} I ( 1) {) I ( t) 0 1 ( I) 0 
Di;orie.nt;;:ti-on. () () 1 { I) () {} () I «I) () 

Na.r005 >y;t~m 1 ( I) I ( 1) 4 ( 1) 2 (,':1) 2 <. 2) 1 ( I) 7 ( 2) 4 ( I) 
dis .. rdus 
AkathGia 0 () 1 ( I) 1 «I) 0 I ( I) I «I, 1l.<'1) -. 
Dy5kin ... ;.a () l( 1) (} 0 0 0 () t «I) . 
Dy3!onia 0 0 {) I ( <I) 0 0 0 1«:1) 
H.~ .... midal disorder ;) (} I ( I) 0 0 I ( I) 1 {<I} I (<:I) 
Mental impainn<>nt () 0 0 0 0 I ( I) 0 I «I) 
Coonli!lation abnormal 0 0 I ( 1) 0 0 0 I {<I} 0 
Dizriue;, () ,} 0 () I{ 2) 0 1 ( 1) 0 
Dysarthria 0 0 I ( 1) 0 () 0 1(<:'\) 0 
GrllDd mal cou-.-u[;ion 0 0 I ( 1) 0 () 0 I «I) 0 
lettw-gy () 0 1 ( J) () {} () I «I) 0 
Sedation () ;) I ( 1) 0 0 0 1 «I) 0 
TI€11!<>r I ( J) () () .} () {} I (<:1) () 

Invt"!'iti-g!dions () I ( J) 1 ( 1) 2.(-<1) 1 ( 2) () }{ 1) :; «1) 
Alanine 31D!uo.rrsn;ferase. () I) () 1 «I) 0 () 0 I (<:1) 
increased 
Aspartatl> 0 () () 1 (";'I) I) 0. 0 I {<:Ij 
.uninotransfe:r3se 
incrused 
Blood creatine () (} () I ( ,;:1) () 0 () 1(<:1) 
phospbokinss" inCRased 
t" . -. 
NQn.: PercE'I1tliges c"kufaled with the number of subject> in each group 35 denoI!lill3tor. 
uoss-reference: Appendix 2.7.4.3_822. 

( contiuu~d) 

Appears Thfs Way 
On Original 
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Table 36: Adverse Event;; Leading to Stud>J Discontinuation (continued) 
(pooled. Open-Label Studies R076477-SCH-701, 703, 704,705: Safe..) .A.nalX~ Set) 

Pb/P'ali PlalPali 

'9 :>3 
Body Sy>f"moc OCgafl !I1ombs nwmhs 
Cl:Jss (N=Ht7) (N=I28) 
Diclianaryo-dern-M TffiIl n(%) n(%) 

• 'r 

lJuresii::;mons 
(£<>Ilfinued) 

Blooo proiac1in increased 0 I ( 1) 
IDectro<:ardi<>gnmt QT 0 0 

cOm!<led inten-lil 
prolonged 
Gamma- 0 Q 

glutsmyltunsferase 
increased 
Weight in::reased 0 I ( 1) 
IDec:troardi<>grlllll T 0 0 

wave almcnnsl 
Hep<atic euzyme increa;M 0 0 
Weight dHreased 0 0 

R"pnldadive ~ystrnl 2Dd Q 0 
breast disorders 
Erectlle dysfunction 0 0 

Gastroiniesruul 1 ( 1) 0 
disord"fl 
Dysphagia 0 0 
Constipation 0 0 
Na~ 0 0 
Peptic u]ce-r 1 ( I) 0 
Vomiting 0 ;) 

InlurYJ pOisoning and 1 ( I) I} 

procedural 
CGnqilicafions 
Intattional misuse 0 I} 

Accidental overdose ;) I} 

Self mutihiion 1 < 1) 0 
U Q5cwoskelet,d and 1 ( I) I} 

connective tisslle 
disord~rs 

M16cle rigidi;y 0 ;) 

_~algia il 0 
Joint stiffue;; 1 ( 1) I} 

Mnscle twitching I} 0 

--

Pali!P:di Pali!PaTi OIan.rPa!i OhmiPsli Total Pili Total Pali 

9 :>3 9 ;' • .> 

lOOnths mQnths m<mWs months 
(N=178) (N=505) (N=I06) (N=143) 
n(%) n(%) n(%) n(%} 

0 0 0 0 
0 1 «I) 0 0 

0 1 «1) 0 0 

0 0 0 0 
0 0 I ( 1) 0 

0 0 I ( 1) 0 
1 ( 1) 0 0 0 
0 ], (.<:1) 0 0 

0 1. «I) 0 Q 

0 1 «I) 3 ( 3) 0 

0 1 «I) 0 0 
0 0 1 ( 1) 0 
0 0 I ( 1) 0 
0 0 0 0 
0 ;) ], ( 1) 0 
I( I) 1 ('<:1) 0 0 

0 I «I) 0 0 
I ( 1) {) 0 I} 

0 I} 0 ;) 

0 I (<<I) 2 ( 1) 0 

0 1 «1) 0 0 
0 0 1 ( 1) () 

Q 0 0 0 
0 I} I ( 1) 0 

APpears Thls Way 
On Original 
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::;3 ::;.] 

1ll<lIlihs; mOl!!hs. 
(N=391) (N='/76) 
n(%) n(%) 

0 I «I) 
0 I «I) 

0 1«1) 

0 I «I) 
1«1) 0 

I «I) 0 
I «I) 0 
0 2 «I) 

0 ], «I) 

"( I) 1 «:1) 

0 I «I) 
I «I) 0 
I «I) 0 
I (<:1) 0 
2 ("Ir- 0 
:2 ( 1) 1 «1) 

0 1«1) 
1(<:1) 0 
1«1) 0 
1 ( 1)' I «I) 

0 I ( <:I) 
I ( <:1) 0 
! «I) 0 
I (<oJ} 0 
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Skin and '(lIKubneou, 0 0 0 1 «I) 0 0 0 I ( «1) 
li",* .nsorders 
Acn~ 0 0 0 I ( "01) 0 0 0 If "01) 
Cudiu disordEr< I ( 1) 0 3 ( 2) 11 2{ 2) 0 !'if 2) 0 
MY<Y..ardisl infarction 0 0 I ( I) 0 0 0 I ("=1) 0 
MyOCMdiaI ischaemia 0 0 1 ( 1) 0 0 0 I (<:1) 0 
PaIpitatiom 0 0 0 0 I ( 1) 0 I «I) 0 
SUms tachycardil! I ( 1) 0 0 0 1 ( I) 0 1 ( I) 0 
Tachyc.ardia 0 0 I ( I) 0 0 0 1(<:1) 0 

Ey .. disorders 0 0 0 0 1 ( 1) 0 I ( <:1} 0 
Vision blurred 0 0 0 0 !t~) 0 ! ~':'!) 0 ----J. ----- ---- -,--" -,--" - .... -~ -,.-, - .... -~ - .... " 

GeneN} disonl"r> and 0 0 I ( 1) 0 I ( 1) 0 "1 ( I) 0 
adminislram>n sit" 
coodifio"$ 
Fatigue 0 0 I ( 1) 0 0 0 J «I) 0 
Oedems 0 0 0 0 I ( 1) 0 I {<el} 0 

lnfecti<>DS "lid 0 0 1 ( 1) G 0 I} I (<:I) 0 
infestations 
Hepatitis A 0 0 I ( 1) 0 0 0 I «I) 0 

l,[ebbofu:m and 0 0 1 ( 1) 0 0 0 ! (<:1) 0 
a.atriti .... disorders 
Anorexia 0 0 1 ( 1) 0 0 0 1«1) 0 
~irat .. ry, tIJoncir 0 0 1 ( I) 0 0 0 I «I) 0 
and mediastinal 
disonfers 
D)"'Spnoea 0 0 l( 1) 0 0 0 I ( «1) 0 

Social dnllmstances 0 0 I ( 1) 0 1 ( I) 0 2 ( 1) 0 
Akoholme {} 0 I ( I) 0 0 0 ! «1) 0 
Drngs:bn~ 0 0 0 0 1 ( J) 0 , (<:1) 0 
\' ascnL'tr di,orders 0 0 0 0 I ( 1) 0 I «I) 0 
HH'8C(aEion 0 0 I} 0 Ill} 0 q~l1- 0·_.--··-· 

Norr,: Percentages c:oknfllJed R-ilh the !lnmbET of suoj~ct> in each gmup a5 d"llomina,Or. 
Cross-refurence: ApP<!ndix. 2. 7.43.S.2.2. 

Phase IIIla Studies. 

Reviewer Comment. Rejer to Section 7.1.3.3 for a description ofpotentially clinically 
remarkable subjects and section 7. 2. 12 jor additional safety information from selected Phase I 
studies. 

17 Healthy Subject Phase IIIla Studies. The following outlines the incidence of ADOs among 
the 17 healthy-subject Phase I!rIa studies (275 paliperidone treated subjects' and 222 subjects 
treated with other formulations or medications in the ITT population of these trials combined). 

o 9% of subjects receiving a "high dose" level which corresponds to 3 and 6 mg dose
levels (out ofN=200 receiving the high dose level) 

o I % of subjects receiving the "low" dose, corresponding to 9, 12xx? and 15 mg dose-
levels (N=152) 

o 1% of subjects receiving single doses of other Paliperidone formulations 
o 2% of risperidone treated subjects 
o No placebo subjects 

Dystonia (n=7), anxiety (n=2) and akathisia (n=2) were ADOs that occurred in more than I 
subject who received Paliperidone. Each event resulting in ADOs in subjects receiving other 
non-OROS paliperidone formulations did not occur in more than I subject. 
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Schizophrenia Phase [lHa Trials. The following summarizes ADOs in the 3 schizophrenia Phase 
[IlIa studies (out of III Paliperidone subjects, 34 immediate-release (IR) paliperidone subjects, 
and 55 risperidone subjects in the ITT population) placebo subjects: 

o 1 (3%) of[R paliperidone treated subjects was an ADO 
o 4% of the Paliperidone high dose (OROS) treated subjects which included AEs of 

agitation, akathisia, psychotic disorder and hypertension that led to the ADOs in these 
subjects. 

o 7% of risperidone treated subjects 
The above high-dose paliperidone and risperidone ADOs occurred among 4 subjects. 

7 Other Phase UlIa Trials. Reported ADOs were as follows: 
o A total of 18 subjects (5% out of 400 total subjects) were ADOs in the 7 trials. 
o 14 out of the above 18 ADOs occurred in subjects receiving IR or ER OROS 

Paliperidone and were primarily due to nervous system disorder AEs (most commonly 
EPS). 

o Each of the following AEs resulted in ADOs in I paliperidone treated subject (IR or 
ER OROS): ECG abnormality, T-wave abnormality, orthostatic hypotension, 
hypotension and postural dizziness. 

7.1.3.1 Overall profile of dropouts 

See previous section on adverse dropouts. 

7.1.3.2 Adverse events associated with dropouts 

This topic was previously discussed in sections on SAEs and ADO~. 

7.1.3.3 Other significant adverse events 

Reviewer Comments on Identifying Potentially Clinically Remarkable Subjects 
A description of individual subjects (SAEs, ADOs, clinically remarkable AEs, clinically 
remarkable outliers on clinical parameters or other clinically remarkable observations in a 
given subject) could generally not be found in most in-text subsections of the SCS with a few 
exceptions. The SCS had a section focusing on special search strategies to identify AEs of 
interest of which results are summarized in Section 7.1A of this review. The sponsor's 
subsection on special search strategies in the SCS (Section 2.1.6) focused primarily on 
enumerating AEs of inter est (to provide the incidence for each group). A discussion of 
potentially remarkable individual subjects in each special safety topic was generally limited and 
often did not provide subject. numbers. It was difficult to reconcile the summary tables in these 
sections and summary tables on the incidence ofSAEs, ADOs (in section that focused on SAEs 
and ADOs) with line listings and narratives found in the appendices of the SCs. since subject 
numbers to match these tables could not be found and the number of subjects was large (given 
the patient population that is known to have greater morbidity than the general population). A 
listing of at least ADOs and SAEs corresponding to summary tables could not be found. Sections 
of the SCS focusing on the incidence of outliers on clinical parameters often provided a few 
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statements on the number of ADOs and/or SAEs (but subject numbers could not be found) ora 
summary statement about potentially remarkable subjects {but subject numbers could not be 
found}. Line listings of SAEs and ADOs could be found in appendices of the SCS and were 
helpful (were organized by study and treatment groups), listings to match the summary tables, 
but due to reasons above, it was difficult to reconcile these line listings with various in-text key 
safety sections in the SCs. 

In addition to the above difficulties in identifying clinically remarkable subjects (e.g. in in-text 
sections of the SCS), additional concerns with capturing potentially clinically remarkable 
subjects is discussed in Section 7.2.8 in this review (on "Quality and Completeness of Data "). 

Most clinically remarkable subject described in this review were either found by review ofCSRs 
(which generally only briefly described some subjects and did not always provide subject 
numbers) or upon review of line listings (ofSAEs, A DOsfor primarily completed Phase III trials 
and OL trials in the integrated longterm safety dataset) that were provided in appendices ofSCS 
and narratives (of SAEs and ADOs). This was conducted as an effort to find clinically 
remarkable drug-related findings that were either unexpected due to the severe nature of a given 
event or in the type o/event that occurred (e.g. refer to Section 7.1.2 describing several 
individual subjects). 

An effort has been made to present individual subjects found not only in the original submission 
but in the 120-Day SUR submission line listings ofSAEs and AD'Os; asspecijied below. 

A. Orthostatic Hypotension 

Studies 303, 304 and 305 had no SAEs or ADOs of orthostatic hypotension. However, the 
follOWing subjects are examples of clinically remarkable events associated with orthostatic 
hypotension that were found in various sections ofCSRs of these studies and are noted below: 

--

• Subject 300541 in the 12 mg Pal group in Study -304 had SAEs of hypotension and other 
related events of syncope, pauses on holter monitor and bradycardia. This subject also 
had the AE of orthostatic hypotension as previously described in this subsection. 

• Subject 200014 in the 6 mg Pal group of Study -303 had "postural hypotension" on Days 3 
and 43 and met outlier criteria on Day 43. He had a "sudden/all (accidental)" on Day 17 
leading to injury (a wound on the right arm). He was a 46 year old man with no prior 
meidal history or concomitant medications described in the description of this subjectfound 
onpage 122 of the CSR. 

• Subject 500102 in Study 305 (in the 9 mg Pal group) met outlier criteriafor orthostatic 
hypotension who withdrew early due to "dizziness, nausea, amnesia, headache and 
tachycardia". Subject 50124 also is described under events of somnolence who also had 
tachycardia ("pulse = 100-160 on minor activity") who met outlier criteria/or orthostatic 
hypotension among other AEs (nausea, headache and amnesia). 

• Subject 5000630 in the 9 mg Pal group of Study -305 was previously described as having 
AEs, but was not described as having SAEs or AEs leading to an ADO. Yet this subject was 
reported to have syncope and episodes o/tachycardia on Days 4 and 5 o/treatment, as 

l08 



Med binder - page 242 of 549

, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

well as episodes of orthostatic hypotension prior to and during DB treatment, while also 
receiving concomitant lorazepam during the study. 

Also, subject 502318 in the 3 mg Pal group in Study -305 wasfound in an in-text section of the 
SCS on the topic of potential proarrhtyhmic AEs who had AEs of hypotension and syncope 
(Preferred term which was reported verbatim as "swoon ") that led to an ADO on Day 3 but was 
not considered as SAEs. It is not clear if this subject has orthastatic hypotension as well, but 
this subject had similar events prior to Paltreatment. 

B. Tachycardia in the Absence of Orthostatic Hypotension and Vital Sign Effects 

Current labelingfor Ris® generally describes the safety signal of tachycardia as occurring in 
association with orthostatic hypotension under Precautions. A clear distinction between 
tachycardia (or increased heart rate) associated with orthostatic hypotension versus tachycardia 
(or increased heart rate) in the absence of concurrent orthostatic hypotension cannot be found in 
approved labelingfor Ris® and is not clearly addressed in the sponsor's proposed labeling, in 
the opinion of the undersigned. Yet, there were SAEs and ADOs due to or associated with 
tachycardia (or increased heart rate). Also refer to sections of this review on vital sign and ECG 
resultsfrom the Phase III clinical trials showing increases in supine heart rate and other related 
findings. . 

The examples below were of subjects that were found in in-text safety seCtions-of the CSR of 
Study -303 (starting on page 143 of the CSR) or upon review of narratives. Afew subjects did 
not have SAEs but were ADOs who had tachycardia in the absence of orthostatic hypotension. 
The following key features are noted in these 5 Pal subjects who received 6, 9 or 12 mg/day of 
Pal (these were the dose-levels employed in Study 303): 

• A number of subjects below were generally healthy, had an unremarkable past medical 
history (PMH) and no concomitant medications and were young adults (between 23 and \ 
33 years old). 

• All subjects developed an increa~e in heart rate in supine heart rate or by EeG compared 
to baseline (on vital sign and ECG assessments). 

• All subjects were not described as having orthostatic hypotension (either as an AE or 
based on vital signs). 

• Several subjects had additional vital sing.or ECG changes: became hypertensive or 
showed increased blood pressure, along with increased heart rate during Pal treatment 
compared to baseline vital sign values (and/or ventricular rate ECG values). 

• At least one subject had a decrease in blood pressure and increased heart rate (subject 
201805) during Pal treatment compared to baseline heart rate with a positive dechallenge 
on these parameters. A decrease in blood pressure in the absence of orthostatic 
hypotension is an unexpected event. 

• Subjects generally showed a resolutiQn of vital sign changes upon dechallenge (within 
days after Pal treatment cessation). 
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• Almost all subjects were first reported with a vital sign event by Day 4 or 5 of treatment 
(one subject had vital sign changes noted on DaJ! 7). See Section 7.1.9 for a discussion of 
time-dependent increases in heart rate recorded by ECG at multiple time-points. 

• Some subjects were ADOs or had SAEs of tachycardia. 
• Afew subjects also showed QTc prolongation that were generally jirst observed on Day 6 

or 7. 
• These subjects are described below (most of these subjects were found on pages 144-146 of 

the CSR of 303). First the subject is summarized and then a more detailed description 
follows the summary: . 

• Subject 200973 (generally healthy, unremarkable PMH, no concomitant medications, 
diazepam 5 mg/dayas rescue medication on Days 1-4) was a 28 year old male. On 
Day 4 of 6 mg Pal treatment this subject had the SAE of sinus tachycardia and AEs of 
dyspl1oea, increased BP (compared to baseline). Additionally non-specific ST wave 
changes (NSST) were found on ECG that were absent upon a repeat ECG (on Day 4). 
While this subject had intermittent NSSTwave changes,jirst observed at baseline, the 
timing of the adverse events (on Day 4) are probably drug-related in that Pal-induced 
tachycardia may have triggered an increase in BP to maintain cardiac output and this 
subject appeared to be at risk of angina given the AE of dyspnea and NSST wave 
changes associated with these events. 
The fOllowing provides more details on subject 200973. He was reported as an ADO on 
Day 4 (in the 6 mg Pal group) due to sinus tachycardia that was also reported as an 
SAE. The subject also had "breathlessness," "palpitaiions, "-and"iiicreased BP 
(130/40 compared to 118/80 at baseline) on Day 4 (according to the narrative). Heart 
rate on Day 4 was 140 bpm (per ECG) compared to 74 bpm (per ECG) at baseline (the 
4 and 10 hour post-dose ECGs showed increased heart rates). Sinus tachycardia was 
reported as an SAE on Day 4 due to prolonged hospitali:zation. The subject was 
monitored in an intensive care unit for 2 days and was treated with a 10 mg dose of 
propanalol. Pal was also discontinued on Day 4. In addition to the above events, '\. 
intermittent non-specific T (NSST)-wave abnormalities were revealed at baseline and 
on the jirst scheduled (on-treatment) ECG assessment at 4 hours post-dose of Pal on . 
Day 4, but were not observed in a repeat Day 4 ECG (sinus tachycardia with normal 
repolarization). On Day 11 (7 days post-treatment) ECG heart rate was 57 bpm. 
Blood pressure values were not found in the CSR -in-text description and the subject 
was not reported as having AEs associated with abnormal BP. Vital sign values 
returned to normal after discontinuing Pal treatmen( 

• Subject 200974 was a 49 year old male subject (generally healthy, unremarkable PMH 
and no concomitant medications) in the 9 mg Pal group who was reported as an ADO 
due to "bundle branch block left, sinus tachycardia." 

In summary, while this subject may have had a pre-existing cardiac condition (as 
may be suggested by his baseline ECG repolarizationjindings), the timing of the heart 
rate and blood pressure changes during treatment (on Day 4) and resolution of these 
changes which occurred upon dechallenge (see more details below) is suspicious of Pal
induced effects on vital signs. 
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The {allowing provides details on vital sign changes observed in this subject: 
increased BP and HRfirst reported on Day 4 (110 bpm supine, 120 bpm standing and 
ECG ventricular rate of 125 bpm at 4 hours post-dose compared to 73 bpm (per ECG) 
at baseline. His heart rate approached baseline values on Day 8 (4 days after cessation 
of9 mg/day of Pal). His blood pressure was only 92/70 mmHg (supine) and 110/70 
(standing) on Day 8 (heart rate was 90 bpm). 

This subject had left anterior fascicular block on ECG at baseline, during 
treatment and at post-treatment. This ECG finding ~vas probably not drug-related 

• Subject 201022 (generally healthy, unremarkable PMC and no concomitant 
medications) was inthe 12 mg Pal group (45 year old male). The subject was reported 
. as an ADO of "dyspepsia, tachycardia (twice), electrocardiogram QT interval 
prolonged, blood pressure increased." Pal was stopped on Day 7 (Day 4 Pal 
treatment was heldfor that day due to "QT interval prolonged.". Reported SAEs 
included increased blood pressure, tachycardia and prolonged QT interval 
(according to the narrative). 

While undiagnosed underlying cardiovascular pathology appears to have 
existed in this subject, a role of Pal is suspected in exacerbating an underlying 
hypertension by inducing increased heart rate and possibly by a small unremarkable 
QT prolongation effect and given the timing of the events (see more details in the next 
paragraph). It is not clear if this subject had angina since ECG assessment results 
could not found in the narrative or CSR description of this subject on Day 2 when he 
had dyspepsia. This subject was eventually treated with ranii:ldrne (after Pal treatment 
was discontinued) suggesting that the clinician treating this subject considered the 
adverse event to be unrelated to the cardiovascular related events. 

The {allowing provides more details on this subject. On Day 2 he has "mild 
dyspepsia" ("burning in chest-verbatim "}. ECG and vital sign measures could not be 
found in the narrative for Day 2 despite that angina can present clinically with the 
complaint of this nature (e.g. dyspepsia, indigestion). Increased heart rate and blood ~ 

pressure were/irst noted on Day 4, as well as the SAE of "prolonged QTc interval)· 
on Day 4 (QTcB of 468 msec compared to 396 msec on per-dose Day 1 ECG, 
QTcF=419 msec). The subject complained of palpitations and heart rate increased to 
124 bpm compared to 71 at baseline and supine BP increased to 180/114 mmHg 
(standing was 170/1/0 mmHg) compared to supine BP of 134/90 mmHg at baseline 
(130/90 standing). At 9-days (Day 16) after discontinuing pal treatment HR and BP 
returned to baseline values (supine SP was 130/90 and HR was normal). QTcF, QTc 
sagie derived or linear derived values were not provided in the description of this 
subject on page 145 of the CSR, but the narrative had QTcF value of 419 msec on Day 
4. QTcS changes were probably an over representation of potential QT prolongation 
effects since heart rate was increased (such that QTcS values would be expected to be 
falsely high). It was believed by the "local cardiologist" that the patient had "essential 
hypertension" and that he had ECG findings revealing "concentric left ventricular 
hypertrophy." SP on Day 16 (9 days post-dose) had decreased to 130/90 mmHg and 
HR was normal and with treatment (enalapril) SP ranged from 120-126/80-84 on Days 
23. 
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• Subject 201102 was a 12 mg Pal subject (a 23 year old male with no cardiac-related 
history) in Study 303 did not have any SAEs reported but was reported as an ADO due 
to "ECG specific abnormal" (QTcB ~ 500 msec on Day 6, as well as increased QTcF, 
QTLc and QTcLD of up to approximately 450 msec). 

In summary this was a young male with an unremarkable P MH who developed 
increases in BP and HR by Day 5. QTc prolongation (including QTcF of 454 msec) 
was also observed The increases in heart rate, QTc and possibly increased BP 
appeared to be Pal related While evidence for a viral illness with one day of fever 
(Day 5) may have played a role in the HR and BP changes, a positive rechallenge on 
HR was observed and is strong evidence for a Pal induced effect. Since BP values were 
not found in the narrative or CSR descriptions, after Day 5 (that included days during 
rechallenge and dechallenge of Pal treatment) it is difficult to assess the role of Pal on 
BP. However, in the absence of this information a Pal induced effect or role of Pal in 
increased BP is considered to be likely. QTc increases relative to BL values that 
resolved upon dechallenge is also strong evidence for a Pal effect. Although successive 
ECGs were obtained during the rechallenge of Pal treatment, it is difficult to interpret 
QTc results in reference to the rechallenge dose that was given for reasons described 
below. 

The {allowing are more details on the this subject. The CSR (on page 155 in 
another section of the CSR that focuses on QT interval results) as indicated an over 60 
msec prolongation of QTcLD on Day 6 compared to the baseline value (pre-treatment 
average value). This subject was also described in more -aetdinjiijiiige 156-7 of the 
CSR as also developing increased HR and increased BP first noted on Day 5 of 
treatment (130 bpm HR and 140/90 mmHg BP at supine, 140 bpm HR and 142/90 
mmHg at standing compared to baseline values of 77bpm and 120/84 BP at supine 
and 90 bpm HR and 122/84 mmHg at standing). "No ECG was available" when 
these vital signs were obtained on Day 5. However, on Day 6 an ECG showed QTc 
prolongation (for any QTc method employed) from approximately 370 to 375 msec 
(pre-treatment average) for QTcF, QTlc and QTcLD to approximately 440 to 450 
msec for QTc F, QTlc, and QTcLD at 4 hours post-dose on Day 6. QTcB at this time
point was 505 msec compared to 387 msec at pre-treatment (given increased HR this 
value is considered an over-exaggerated estimate of the actual magnitude ofQT 
interval prolongation). QTc interval values (for all QTc methods) returned to 
baseline values on the ninth day (Day 16 of the study) after stopping Pal treatment 
and HR was only 67 bpm (near baseline values). BP values could not be found in the 
sponsor's description in the CSR on page 157. 

The following additional information was found in the narrative of this subject. 
This subject also hadfever on Day 5 with tremor (hands), and glossitis and baseline 
CBC showed elevated lymphocytes, "decreased" neutrophils and elevated glucose. 
While tachycardia was first observed on Day 5 in "sinus tachycardia" was observed 
several days after resolution of the fever (resolved in 1 day). Furthermore, according 
to the narrative Pal was held on Day 6 and resumed on Day 7 while HR was 140 bpm 
on Day 5, then 115 bpm on Day 6, and then increased again on Day 7 to 144 bpm (Day. 
6 and 7 values were obtained by ECG). Therefore, a positive rechallenge on 
tachycardia was observed in this subject. Blood pressure values for these days (Days 6 
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and 7 or thereafter) could not be found in the CSR description or the narrative of this 
subject. Results of QTcF over Days 6 and 7 are more difficult to interpret in 
determining if there is a positive rechallenge effect since QTc Pal effects appear to be 
greatest near approximately 22 hours post-dose (near Tmax) and since the exact timing 
of ECG assessments relative to dosing on these days could not be found in the CSR and 
narrative descriptions. 

• Subject 201805 in Study -303 (a 33 year old male with an unremarkable PMH, no 
concomitant medications but "remarkable" ALT elevation and triglyceride elevation at 
baseline) had 12 mg daily Pal treatment discontinued on Day 7 (ADO) who had an 
SAE of tachycardia that was first noted on Day 4. This subject also had hypotension 
on Day 4. 

Given the timing of the vital sign events of hypotension and tachycardia relative 
to treatment, along with a positivedechallenge that was observed, these events are 
likely to be Pal related (see details below). 

The following are more details. On Day 4 HR reached to 120 bpm supine (124 
bpm standing) compared to 71 bpm (per ECG) at baseline (84 bpm supine at 
baseline). The subject also developed "hypotension" in which Day 4 BP was 100/65 
mmHg, supine (115/75 standing) compared to 135/65 mmHg, supine at baseline and 
decreasedfurther to 85/55 mmHg, supine, on Day 6 (80/50 standing). According to 
the narrative, the "hypotension was reported on Day 5." "Paliperidone was 
discontinued and blood pressure normalized tlte following day." Supine SP of 115/80 
mmHg and HR of 93 bpm were observed on day 7. The tachycardia prolonged his 
hospitalization. Tachycardia was reported to resolve by 12 days and hypotension by 3 
days without treatment. ALT was reported to be "increased" during the study. 

• Subject 201803 in Study -303 (33 year old male) had a SAE of tachycardia with 
increased heart rate first noted on Day 7 of 6 mg daily of Pal treatment compared to 
baseline values while BP generally did not change from baseline vales. This subject 
was not described as having orthostatic hypotension (on page 146 of the CSR). His '~ 
baseline supine and standing HRs were 72 and 76 bpm, respectively compared to 
supine and standing HRs of 106 and 130, respectively on Day 8 of treatment. 
Metoprolol treatment was started on Day 10 and given for 11 days. Tachycardia 
resolved by 14 days. Paliperidone treatment was over 21 days, then the subject 
withdrew from the study on Day 22 "due to consent withdrawn" with an ECG HR of 73 
bpm on that day. 

Tachycardia occurred after some subjects in the longterm OL trials as well. The following are 
SOme subjects found in the 120-Day SUR Submission: 
• Subject 200303: This subject was a gellerally healthy 37 year old male (unremarkable 

PMH) subject in OP Study -703 who previously received DB olanzapille (in the 6-week 
lead-ill Study -303)-who developed tachycardia initially reported as an AE while receiving 9 
mg daily on Days 1-3 which was then decreased to 3 mg daily on Day 4. 011 Day 5 
tachycardia was reported as an SAE and the subject was hospitalized (HR was 140 bpm). 
Study drug was temporarily discolltinued and resumed on Day 7 at the 3 mg daily dose
level. Orthostatic hypotension was not described. No other clinically-related information 
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could be found in the narrative. However this subject developed intermittent episodes of 
"acute paranoia" that lead to gradual increases of Pal and temporary resolution of the 
paranoia. The narrative does not a recurrence of tachycardia associated with subsequent 
increases in the Pal dose. 

A discussion of vital sign or ECG changes that were observed after subjects were 
switchedfrom DB Olanzapine (10 mg/day) to OL pal is provided in sections on vital sign and 
ECG changes in this review. 

The {allowing describes in more detail the changes in the dose after resuming Pal 
treatment and additional information. The tachycardia resolved after 13 days at this low 
dose-level but the patient developed "acute paranoia" and was hospitalized. He was 
receiving diazepam intermittently during the study. After resuming the dose at 3 mg daily on 
Day 7, the dose was increased to a daily dose of 6 mg (on Day 30) due to paranoia, and to 6 
mg on Day 34 with resolution of acute paranoia until Day 64 upon which the subject was 
hospitalized for "acute paranoid ideas." The daily dose was increased to 12 mg on Days 71-
74 and decreased again to 9 mg. It is not clear why the dose was decreased. However, the 
subject received 9 mg daily on Days 75-79 until he withdrew consent on Day 79. 

• Subject 500603: This subject was a generally healthy 18 year old (Malaysian) with an 
unremarkable P MH and taking no concomitant medications who developed an SAE of 
tachycardia on Day 4 of OL 9 mg daily of Pal in Study -705 that persisted with an 
abnormal ECG of NST-wave abnormalities and "sinus tachycardia at 106 bpm, " noted on 
Day 15. He was not hospitalized but also had "inability to walk for a distance or to exert 
himself in view of breathlessness and lethargy." Ultimately ifiis sulijid was reported as an 
ADO on Day 22 due to these AEs. Dyspnea was first reported on Day 13 and the 
"cardiology interpretation stated that the precordial leads on the Day 15 ECG were not 
valid." There is no mention of a repeat ECG on this study day, but an ECG on Day 22 was 
"within normal limits. " This subject also reportedly received 9 mg daily of DB Pal in a 6-
week lead-in Study that lead to early discontinuation on Day 23 due to "lack of efficacy. " 
The narrative did not provide an vital sign information during this initial Pal exposure. ~ 

• Subject 200601: This 30 year old male subject had a history of hypertension and 
tachycardia but no concomitant antihypertensive agents or other medications. He 
developed transient tachycardia early during DB olanzapine treatment in the lead-in 6-
week study (on Days 4-6 of DB treatment). These events reappeared on Day 6 ofOL Pal (at 
9 mg/day) with a HR of 150 bpm (reported as an SAE) and BP of 170/100 which led to an 
ADO on Day 7. The events resolved by Days 8 or 9 without treiltment. This subject also 
had psychotic-related AEs, as well as a potential underlying condition (history of 
tachycardia and hypertension) that may have contributed to the degree of cardiovascular 
changes this subject. It is possible that this patient's history of tachycardia and hypertension 
were associated with past treatment with antipsychotic medications (but this is speculation), 
since it appears that he did not require antihypertensive treatment and the narrative did not 
describe abnormal vital signs at screening or at baseline. Furthermore, the AEs of high BP 
and HR resolved upon dechallenge of Pal treatment. Consequently, the AEs in this subject 
are likely to at least, in part, be related to antipsychotic drug treatment. 

Tachycardia in Phase I Subjects and Potential Food Effects. 
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Additional subjects were found to have tachycardia (in which orthostatic hypotension was not 
reported) and dyspnea among young Phase I male subjects. These events occurred after these 
subjects were given their first and only SD of 15 mg Pal after a high fat meal (that occilrred on 
the next day after treatment). This was the first and last dose given to these subjects, since they 
were also ADOs. A subsection E below describes these subjects (see the subsection entitled 
"Potential Food Efficts on Cardiovascular and Respiratory Related Events in Phase I trials ''). 
Also refer to Seciton 7.1.12 C for related safety results from 2 Phase I food effect studies using 
SDs of 12 mg or 15 mg of the Phases Ill. I formulations. 

Increased BP 
Some of the previously described subjects had events that included increased blood pressure. 
The follOWing subjects were in the "prevention relapse" Study -30 I and were found as examples 
of additional examples of subjects with potentially clinically noteworthy increases in BP (found 
in the 120-Day SUR, as this study was completed after NOOO and before this SUR): 

• Subject 100121 (ADO due to "blood pressure increased") had a progressive increase 
of blood pressure during Pal treatment that did not resolve with the addition of 
clonidine to his usual pre-study, antihypertensive regimen of benazepril HC!. Pal at 
the 9 mg daily dose level was discontinued after 21 days of treatment (Day 21 of the 
run-in phase) due to "elevated blood pressure which was persisting." This subject had 
a history of hypertension that was being treated with ben-azeprd-HCtthat appeared to 
well controlled given his baseline vital sign values obtained ([121172 nimHg at 
standing). A progressive increase in standing BP (of up to 140/84) was observed 
despite the addition of clonidine treatment and despite multiple increases in the dose. A 
role of Pal in inducing poorly controlled hypertension is. suspected on the basis of the 
narrative information found on this subject. 

Refer to the last section of this review for further comment and recommendations regarding' 
hemodynamic drug effects and potential drug effects. 

C. Cardiovascular Related Events Associated with Syncope 

The follOWing are examples of subjects with syncope who also had clinically remarkable vital 
sign or ECG related events or other clinically remarkable events. Syncope was sometimes 
associated with known drug effects, such as orthostatic hypotension but also included cases of 
potentially unexpected drug related adverse effects, such as the possibility of sinus pause. 

The follOWing subject was found in an in-text section of a CSR of one of the Phase III trials: 
Subject 300541: "Pauses" of up to 8 seconds on holt monitoring of S300541. This subject had 
SAEs of "hypotension" (110/72 mmHg at supine) and "dizziness." This subject also developed 
"syncope" which was reported as an AE. A description of his syncope cannot be found in the 
narrative or in-text CSR description of this subject. This subject also had bradycardia (40 bpm 
at supine, 38 bpm at standing) and met outlier criteria jar orthostatic hypotension. EKG showed 
a possibLe LateraL infarct of undetermined age, left anterior fascicular bLock and heart Nlte of 
67 bpm, while cardiac enzyme levels were normal. Holter monitoring revealed "several 
pauses" lasting up to 8 seconds. These events occurred early in Pal treatment (Days 5 and/or 6 
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of 12 mg daily treatment) near the time when peak cardiovascular drug effects were revealed by 
descriptive statistical results of vital sign and ECG data by treatment group, as described later 
in this review. The subject was withdrmvnfrom the study on Day 6, but it is reported that the 
reason was due to "exacerbation of schizophrenia. " Yet, cardiovascular events and SAEs 
occurred on Days 5 and 6 and were assessed by the investigator as being "possibly" drug
related. These cardiovascular adverse events also resolved within 2 to 4 days after treatment 
cessation, which is strongly suggestive of drug-related events. This subject was not described as 
having any pre-existing conditions or concomitant medications that could potentially account 
for these events. However, the subject was male and 50 years old which are risk factors for 
cardiovascular disease. 

The following description of Subject 300541 was found in the narrative on pages 2555-6 of an 
appendix of the SCS: 

Appears this Way 
On Original 
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Subjec.t 300541 (palip-eridone~ preferred tenn: dizziness, hypotension~ 

syncope., psychotic disorder, bradyc.ardia (h'i'ice); was a 

50-year-old \vhite man with a diagnosis of paranoid schlzophrellia. The medical 

history included astluna, intennittent headaches, agitation, and insomnia. The 

physica:l examination at screening was nonnaL There was no relevant history of 

bmdycardia, dizziness, or S)'llCope. 

Laboratory vahleS at screening shmvoo elevated alanine amlnotran."ferase, 

aspartate aminotransferase, C-peptide, and gamma-glutamyl rransferase_ The 

subject discontinued aripiprazole and lithium carbonate on Day -5. Lorazepam 

1 to 7 mg '~as needed~ was given daily behveenDay -5 and Day 4. Concomitant 

medications at baseline were benzatropme mesylate 1 mg twice daily, 

salbutamol inhaler, and mfecoxib 25 mg/day. 

On screening Day -4, the ECG, reported as abnormal but not clinically 

important, show'ed left anterior fascicular block and a heart rate of 76 beats per 

minute (bpm). Blood pressure on screening Day -6 ,vas 124178 l111UHg 
. -- "-- "'--,_. - ..... 

(standing) and 12206 mmHg (supine)~ his pulse rate was 92 bpni~st:maiiig)and 

90 bpm (supine). His weight was 131.5 kg (body mass index 39.3 kg/nl). 

On Day 5, while receiving paliperidone 12 mgfcla:r, the subject experienced the 

serious ad-verse events of dizziness (dizziness-verbatim) and hypotension 

(hypotension-verbatim) and non-serious adverse events of s.vncope (sYllcope

verbatim) and psychotic disorder (exacerbation of psychosis-"verbatim). No vital 

signs information is available for dus day. Study medication was stopped on 

Day 5 as a result of the exacerbation of psychosis (requiring too much 

lorazepam: CIOMS); treatment with lithium 300 mg I:I.vice daily was initiated on 

Day 6 and aripiprazole 15 mg bj.d. on Day 7. The subject was withdrawn from 

the study on Day 6 due to the adverse event «exacerbation of psychosis". 

On Day 6, serious adverse events of bradycardia (bradycardia-verbatim) and 

heart rate irregular (delay in pulse-verbatim) were reported. He was 

hospitalized due to a standing pulse rate of38 bpm (40 bpm supine)~ his s;upine 
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and standing blood pressures were 11On2 mmHg and 112/72 mmHg, 

respectively. An EeG obtained on Day 5 showed normal sinus rhy·thm, left 

anterior fascicular block, and a possible lateral infarct of undetermined age, with 

a ventricular rate of 67 beats per minute. His cardiac isoenzymes were reported 

as normaL A Holter monitoc demonstrated several pauses including one 8-

second .pallSe. A computed tomography scan of the head revealed no acute 

intracranial process and no bleed (source: ClOMS). A cardiology consultation 

was ceq-nested but the subject eloped before he could be evaluated (source: SAE 

follow-up fonns). The dizziness, hypotension and syncope resolved in 2 days" 

the exacerbation of psychosis resolved in 13 days, and the bradycardia and delay 

in pulse resolved in 4 days. 

The investigator assessed the serIOUS adverse events "dizziness~ and 

«hypotension" to be moderate ill severity and possibly related to the study 

medicatioll_ The --exacerbation of psychosis" was rated mild and not related to 

study medication, the "syncope" mild and possibly celated, while the serious 

adverse events "bradycardia" and --delay in pulse" were c01lS~~~ed~:~re::.and 

possibly related to the study medication_ 

Appears this Way 
On. Original 
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In many instances it is difficult to differentiate adverse events from preexi!".tmg 

disorders. Even though there \vere ECG abnonnalities at baseline, the sllbject 

had no prior sYmptoms of bradycardia, dizziness, or syncope. Dizziness, 

hypotension and psychosis have been reported with the use of paliperidone, 

although these events could also be due to the subject's underlying condition 

induding heart block which may signal lmderlying cardiac disorders. TIns 

subject received 5 doses of 12 mg paliperidone~ no rechallenge \vas perfonned. 

Therefore a causal relationship bet\veen the adverse events "syncope" and 

"exacerbation of psychosis" and the serious adverse events -\iizziness" and 

«hypotension" and the intake of paliperidone is difficult to assess, but not totally 

excludable. 

Bradycardia and delay in pulse have also been reported with the use of 

paliperidone. These serious adverse events occurred at the same time the study 

.medication \vas stopped, the sponsor considered that a causal relationship 

between the serious adverse events '<bradycardia" and "delay in pulse" and the 

use of paliperidone could not be excluded. 

(Manufacturer's Control No.: US-JNJFOC-20040900273(5). 

This subject is listed in a listing of subjects meeting outlier criteria on page 308 of a 475 page 
table in an appendix of the SCS on page 4350 (which is page 308 of the 475 page table) and 
listed as having: 
• Standing and supine HRs of 38 and 40 bpm, respectively on Day 6 of the study 
• Compared to standing and supine heart rates of80-91 and 90-76 bpm, respectively on 

previous assessments (includes: 2 baseline assessments and assessments on Days 2, 3, and 
4). 

Additional Reviewer comments on the above subje,ct: Sinus pauses (and bradycardia and 
hypotension) have been previously reported for at least a related drug, olanzapine (following 1M 
treatment in 2 subjects and oral olanzapine in 1 subject as described in approved labeling, in 2 
Phase I trials of normal healthy subjects in which telemetry monitoring was employed). It is 
notable that these types of events may have occurred in this subject at a time-point when plasma 
levels were dramatically rising or near Tmax. Another concern is that drug levels of Pal can be 
dramatically affected by food intake, among other potential factors that may impact on P K of 
Pal. However other factors, aside from PKfactors, that may influence cardiovascular drug 
effects need to be considered that may at least playing a role. That is, drug efficts on the 
cardiovascular system are not likely to be solely dependent on drug level or to be static effects. 
Instead, drug effects may be strongly influenced by non-drug-related dynamic physiological 
changes in the cardiovascular system in the healthy patient, as well as in the patient with pre-
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existing cardiovascular conditions (e.g. consider diurnal fluctuations in the cardiovascular 
system, consider a patient with an already compromised cardiac output who then develops drug
induced tachycardia that may lower cardiac output further and trigger hypertensive 
compensatory episodes or hypotensive episodes, among other considerations). An apparent 
lime-dependent (which could be related to either PKfactors and/or physiological dynamic 
related factors) was observed in cardiovascular related clinical parameters as described later in 
this review. Furthermore, some of these effects appeared to be dose-dependent (see results on 
vital signs and ECGs in this review). 

Refer to the final section of this review for further comment and recommendations .. 

The following subject was in an OL trial and was reported in a safety alert report under the 
Paliperidone IND (ER OROS) is described below because the subject was a young generally 
healthy female who died suddenly without having any known non-drug-related reason to explain 
her death. 

A Summary of Events and Death in Subject - based on information from a Safety Alert 
Report under IND658850. 
A sudden death associated with syncope and possible seizure afle.( atk.~s.!3 Jnonths of OL Pal 
treatment (12 mg/day) in Study -701 was reported in a Safety Alen RepO"f'rurtder the 
Paliperidone IND (IND 65850 for the OROS Pal formulation, a NI84 4/3/06 submission). See a 
description of this subject below. The following are reviewer comments about this subject. In 
the opinion of the undersigned reviewer the events leading to death were likely to be related to 
the study drug, since the subject was healthy, and was only receiving trihexyphenidyl as needed, 
was a nonsmoker and was not described as having pre-existing conditions or abnormalities or 
risk factors to explain the cause of sudden death. Clinical data on this subject are limited, but 
the clinical presentation (in the absence of other clear causes) is highly suggestive of a Pal 
related adverse events that led to death. Possible diagnostic considerations are the following: 
pulmonary embolism versus cardiorespiratory arrest secondary to an arrhythmia, versus 
aspiration of emesis and bronchospasm, together with slightly low potassium and sodium levels, 
among other cardiac and/or CNS related events that may lead to sudden death. While the 
subject could have had a dystonic reaction leading to compromise to her airway, she scored 0 on 
SAS and BARS at her last study visit apprOXimately one month before the day of her death. It is 
not clear why she was given trihexyphenidyl (perhaps it was being used off-label for agitation, 
but this is only speculative). 

The following is a more detailed description of events that ensued in subject _ based on 
information in the safety alert report. The subject had schizophrenia who suddenly died after 
over 3 months of receiving 12 mg daily of OROS Pal in the OL extension trial -701 (which 
followed a "prevention of recurrence" trial, Study -301). She was last assessed·in the OL study 
on 12/7/05 and was not exhibiting acute psychotic features, was sleeping and eating well, and 
had normal vital signs and a negative urine pregnancy test. The mother of the patient was 
contacted about changing the date of her next study visit (scheduled for· . -, but the mother 
could not change the date). On the patient was noted by the mother to 
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become "very anxious, agitated and complained of breath lessn ess_ " The mother gave her a 2 
mg trihexyphenidyl tablet, according to instructions. No other information could be found as to 
why this concomitant medication was prescribed and her AIMS, SAS and BARS scores were all 0 
at her last study visit within the previous month (on 1217105). "Within some time" after receiving 
this drug the subject "started vomiting" then, "within no time" the subject was reported to have 
"severe convulsive movements o/the entire body" and became "unconsciousness." She was 
evaluated at a hospital at approximately that day and was observed over 
approximately 3 hours before being transported (while "deteriorating'? to another hospital but 
the patient died in transit. During the 3 hours during hospitalization the internist found her in 
a "stuperous" state, unresponsive to pain, while DTRs were "present." Her blood pressure 
was "reported to gradually fall'~ (vital sign measures could not be found). An ECG and EEG 
were not performed Laboratory values were as follows: glucose was normal, potassium was 
low at 3.1 (NR 3.5-5.2 mM), sodium was low at 126 (NR: 134-145 mM). No other assessments 
could be found in the safety alert report submission. The patient is "presumed" to have not 
undergone an autopsy. The differential diagnoses by the investigator included: convulsion, 
bronchospasm and respiratory failure, rule out pulmonary embolism. The treating physician 
in the patients home town did not suspect drug overdose, poisoning (did not have any "signs or 
symptoms" of poisoning) and "his clinical diagnosis was: posticital stupor/postictal coma." 

Additional cases of syncope were found by the undersigned revie}~l'lr thaL~erfl. not reported as 
SAEs (as specified below) that strongly suggest Pal induced effects;.- -. -- -_. -

--, --, 

• Copied from the narrative found in the 120-Day SUR 
Subject 100140 (paliperidone dosage at onset of event: 12 mg/day; 
syncope; , was a 27-year-old white man with a diagnosis of 
paranoid schizophrenia. At screening, the subject's medical history noted 
4 prior hospitalizations for psychosis. During the double-blind study, the 
subject received placebo for 12 days before entering the open-label study. 
Adverse events reported during the double-blind study were "aggression" 
and "exacerbation of symptoms (increase in psychosis)." During 
double-blind, the subject received lorazepam as a rescue medication. During 
the open-label study, the subject received paliperidone 12 mg/day for 
65 days. On open-label Day 1, the subject's blood pressure was 
118/74 mmHg, with a pulse rate of70 beats per minute (bpm); vital signs 
were stable throughout the study. On open-label Day 65, the serious adverse 
event "syncope" was reported when the subject fainted while on a trip with 
his group home. He was admitted to the hospital for observation with a 
diagnosis of syncope. Paliperidone was discontinued at that time. A cardiac 
evaluation was performed on an unspecified date but the results were still 
pending. The syncope resolved in 7 days and was considered by the 
investigator to be severe and possibly related to study medication. On 
Day 67, the subject was withdrawn from the study due to the serious adverse 
event. (Manufacturer's Control No. US-JNJFOC-20050802498(2) 

• Subiect 500630: The following subject did not have SAEs and was not an ADO but is 
described here in this review, because the subject had syncope associated with 
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tachycardia and orthostatic hypotension which were reported as AEs. Subject 500630 
(30 year oldfemale) in the 9 mg Pal group of Study 305 had the AE of syncope 
(verbatim term: 'fainting attack" considered to be mild on Day 4 (this was not an 
SAE). This subject also had episodes of orthostatic hypotension (met outlier criteria 
including assessments prior to the DB phase) and was receiving concomitant lorazepam 
(1 to 6 mg po daily). This subjeci had episodes of tachycardia on Days 4 and 5 of DB 
treatment (returned to normal on Day 8). Sinus tachycardia revealed by ECG 
assessments on Days 4 and 5 was considered "clinically significant." However, 
subsequent ECG assessments were interpreted as normal and the subject completed the 
study on Day 44 without requiring treatment for her AEs. 

The timing and nature of these events (early in the first week of treatment) is 
generally consistent with results showing Pal effects on cardiovascular related clinical 
parameters described later in this review. 

• Subject 500407 (55 year old male) in the 15 mg Pal group of Study 305 did not have an 
SAE or AEs leading to an ADO but is described here due to an AE of "syncope " on Day 
34 (of moderate severity, "resolved in 1 day'') and borderline QTc interval values 
during ECG assessments on Day 4 (lO hours post-dose time-point), Day 7 (22 hours 
post-dose time-point), Day 35 (1-2 hours post-dose) and Day 42. None of the QTc 
values reached 450 msec or greater and the subject completed the study on Day 42. 
The timing and nature of these events is generally consjste.nt lfilh.r.eS.ults on Pal effects 
on related clinical parameters described later in this re.vie-w- -. _ .. - . 

• Subject 502318 in Study -305 had AEs of hypotension and syncope (Preferred term 
which was reported verbatim as "swoon '') that led to an ADOon Day 3 and that 
spontaneously resolved within several days after treatment cessation. These events 
were not considered as SAEs. This subject had similar events at baseline, suggesting 
that the events could be at least partly related to a pre-existing condition. 

A search for AEs of syncope among the narrative section (an appendix) of the SCS for SAEs and 
ADOs revealed additional subjects with SAEs or AEs due to an ADO of syncope, that were not 
found elsewhere in in-text sections of the SCS (as described in this review). Thefollowing were 
2 notable events given the nature of the events and that alternative non-drug-related 
explanations for these events could not be found or described in the narratives or CIOMS forms 
found on these subjects: 

o Patient number 10377211000140: this subject was a healthy 28 year old male 'with 
schizophrenia in the OL Study -701 who had no concomitant medications and had 
syncope after approximately 2 months 0/12 mg Pal daily. This event led to 
hospitalization. A "cardiac work-up" was conducted and "resulting are pending. " 
There was no additional information that could be found this subject (information 
was found in a CIOMS report, since this event occurred past a May 31, 2005 cut-off 
deadline in this ongoing trial. 

o Subject 700015 in a Phase I study (-POI-I007) who had syncope/or 60 seconds 
that occurred upon standing after 3 hours and 48 minutes after receiving I mg IR 
Pal. This 52 year old healthy woman (with an unremarkable past history and no 
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concomitant medications described in the narrative) continued to have "extreme 
dizziness" and nausea for 4 hours post treatment. She was able to continue the 
remaining 4 treatment conditions in this Phase I study without recurrence of 
syncope or orthostatic hypotension. One possible consideration is that Phase I 
trials generally involve 

Additional SAEs and/or ADOs o[svncope found in the 120-Day SUR and/or in OL Trials 
• Subject 200986: this subject was previously described who had a 5 minute episode of loss of 

consciousness (grand mal convulsion reported as an SAE and lead to an ADO) that was not 
followed by a post-ictal state of which it is not clear ifwhether or not this subject had a 
seizure versus another type of syncopal event. Information on the subjeCt is limited. This 
subject is described in more detail under the subsection on seizures below (subsection 1). 

Response to an 1nquiry o[Anv Cases o[Syncope 
Since a description of subject 300541 (with sinus pauses) and others could not be found in the 
in-text sections of the SCS in the submission, including a section that focused on events of 
syncope and other potentially pro-arrthmic-related events, the sponsor was asked to provide 
listings and narratives of subjects with symptomatic bradycardia, tachycardia, hypotension, 
orthostatic hypotension or syncope (who were asymptomatic at baseline) using their November 
1, 2005 cut-off date (since this was the cut-off date for the original submission). 

A response to this inquiry was recently received, but since it was received late in the review cycle 
(N006, 6/27/06) then results will be described in an amendment review or in a review of a 
response to an approvable action aithe Agency takes an approvable action on this NDA). 

Also see related subsections below on Seizures, Dizziness and ischemia-related events, as well as 
the previous subsection for potentially related events .. 

D. Dizziness 
2 ADOs due' to dizziness occurred in Study 305 (500102 and 5011244 in the 9 mg and 15 mg pal 
groups respectively), as described below. 

• Subject 501244 in the 15 mg Pal group of Study 305 was an obese 41 year old male with 
''fuzzy thinking," dyspnea and dizziness the led to treatment cessation on Day 7. Vital 
signs were normal on Day 7. 

• Subject 500102 in the 9 mg Pal group in Study 305 withdrew early due to "dizziness, 
nausea, amnesia, headache and tachycardia" with tachycardia reported as an SAE. This 
subject also had mild somnolence as an AE. Tachycardia was described as a"pulse=100-
160 on minor activity. " This subject also met outlier criteria for orthostatic hypotension. 

See previously described subjects with seizures and syncopal episodes (or in some cases 
appeared to be near-syncopal episodes based on the verbatim term provided). 

The CSR of Study 303 indicates that there were no SAEs due to dizziness but: 

]23 



Med binder - page 257 of 549

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

• One ADO occurred in a 12 mg treated subject due. to "dizziness" on Day 29 (subject 
. 2015 26). This subject had dizziness and epigastric abdominal pain starting on day 15 
and was also reported to have AEs of ''first degree A V bLock" and "blurred vision. " It is 
not clear if angina was ruled out and if there were other non-drug-related causal factors 
that existed in this subject. 

E. Potential Food Effects on Cardiovascular and Respiratory Related Events in Phase I 
Subjects 

While the focus of this section of the review is primarily on Phase IIItrials, it is important to 
consider the remarkable food effect observed with Pal (based on Phase i studies, as previously 
described in this review). Upon review of line-listings of SAEs and ADOs of fhase I trials and 
review of selected narratives the following subjects were found as having ADOs of dyspnea and 
tachycardia (2 subjects) or posturaL hypotenision and dizziness (in 1 subject) that were also 
associated with other AEs as described below. These subjects were in the food effect Study-

. POI-1008 which used the 15 mg SD level of Pal in a crossover study design. While there were 
no SAEs reported in this study, one caveat to consider is that Phase I trials are generally 
conducted on-site (not as outpatients). Consequently if an AE that may have resulted in 
hospitalization and therefore would be reported as an SAE in an outpatient study may not 
necessarily be reported in an inpatient study setting (such as the setting of most Phase I trials). 

..-. 
, -, 

Thefollowing describes the ADOs with cardiovascular related e.v~~ts:~~-_. ____ ·~·. 
• Subject 100813 was a 29 year old generally healthy male who was reported as an ADO 

due to sinus tachycardia in the morning of Day 2 of Period 1 following 15mg PaL 
given after ingestion of a high-fat breakfast. Dyspnea was reported by the subject 4 
ho_urs later which was treated with oxygen (4 Llmin). Both events resolved within 30 
and 17 hours, respectively. This subject developed additional AEs on the evening 
before Day 2: "moderate anxiety" that was treated with 5 mg diazepam P RN, "mild 
impaired concentration, " "mild diarrhea, " and . 'mild dry mouth. ". 

• Subject 1 00824: was a 27 year old generally healthy male who was reported as an 
ADO due to dizziness at the same time of the onset of events in the subject described 
above (subject 100813) which was in the morning of Day 2 of Period 1 after 15 mg 
PaL given in thefed state (as with the previously described subject). The subject had an 
episode of orthostatic hypotension approximately 3.5 hours prior to the dizziness. The 
dizziness was treated with oxygen (4 Llmin). This subject also had chest pain (an ECG 
result cannot be found in the narrative), as well as abnormaL vision (mild intensity) and 
abdominal pain (the latter was treated with diazepam 5 mg P RN). 

• Subject 100811 was a 19 year old, generally healthy, male who was reported as an 
ADO due to dystonia who also had "moderate dyspnea, " "mild tachycardia," and 
"mild abnormaL vision" in the afternoon of Day 2 of Period 1 after 15 mg Pal given 
after consuming a high-fat breakfast. The subject received procyclidine, 5 mg PRN 
and diazepam (2. 5-5mg P RN). These drugs were given i. v. for the dystonia and the 
dyspnea was treated with oxygen (4L1min) and 1-2 puffs of salbutamol. It is possible 
that the dyspnea and tachycardia were related to the subject experiencing dystonia (a 
drug-related event). 
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See sections 7.1.8.3.10n vital signs infed versus fasted conditions and 7.1.12 C for safety results 
of Phase I studies that examined food effects since the potential for food effects on safety 
variables were not examined in the Phase II/III trials. 

Reviewer Comments on Safety Findings in Phase I Healthy Control Subjects. It is generally 
believed that antipsychotic-drug-nalve subjects (who are more likely to participate in Phase I 
trials of healthy volunteers) have greater risk for some known drug-class effects, such as 
dystonia. Yet, a recently diagnosed patient with schizophrenia with no prior antipsychotic 
exposure may also be potentially similar to the healthy subject with respect to riskfor adverse 
drug effects. Furthermore, the schizophrenic population has greater morbidity and is believed 
by many to have greater riskfor mortality than is observed in the general population. 
Furthermore, patients with concomitant illnesses and elderly are also more vulnerable. 
Consequently, events occurring in Phase I studies can be useful in understanding drug effects 
that may be relevant to the schizophrenia patient population, particularly since these trials are 
generally conducted in more controlled conditions than conditions employed in Phase III 
studies. 

F. Ischemia-related Events 

The sponsor conducted a special search of ischemia-related AE~ in whi.ch results were primarily 
provided as the incidence of cases in Phase [[I safety datasets (as descr.ibed.in.Section 7.1.4.5 of 
this review). The following individual cases that are at least suggestive of ischemia related 
events were found by the undersigned reviewer upon review of selected narratives or of safety 
sections of the CSRsfor the short-term, placebo controlled Phase III trials. 

Subject 502217: This subject was a 49 year oldfemale who developed "ischemia" with 
"possible endocardial injury" revealed by ECG on Day 6 of Pal treatment (9 mg/day) that led 
to an ADO on Day 9 and treatment by a cardiologist, as well as at least 3 weeks of 
hospitalization. 

In summary, the timing of the onset of these events (within approximately 1 week of 
treatment) together with vital sign and ECG results described later in this review is suspicious of 
a role of Pal treatment in exacerbating an undiagnosed cardiac disorder (e.g. coronary artery 
disease). This review describes vital sign and other cardiovascular related effects that occur 
near approximately the time when steady state levels are expected to achieve and effects near 
Tmax. Although, subject 502217 had a history of hypertension and a baseline ECG showing 
NSST wave changes and incomplete right bundle branch block, she had no previous history of 
angina and the timing of these events occurred within approximately I week of Pal. Her 
condition continued after cessation Pal treatment, despite receiving multiple cardiac 
medications that included isosorbide dinitrate 20 mg BID (an "internist-cardiologist" was 
consulted. Despite this treatment regimen which started on Day 9 the ECG abnormalities 
persisted (as assessed on Day 17). Afai/ure of the "ST depression, possible endocardial injury 
in the inferiror leads (lUll and AVF) " that were first observed on Day 6 of Pal treatment, 
despite treatment with isosorbide dinitrate is highly suspicious of myocardial infarction (Mlor 
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at least endocardial infarction). Although, results of a cardiac work-up to rule out an MI could 
not be found in the narrative of this subject (e.g. enzyme levels could not be found). 

The following are more details on this subject. This subject (in the 9 mg Pal group of 
Study 305) who had abnormal ECGs of "ischemia" during Pal treatment that was reported as 
an ADO due to "ischemia" on Day 9 of PaL She was not described as having any abnormal 
vital sign parameters but had borderline hypertension (140/85) on Day 6 of Pal treatment. An 
ECG assessment on Day 6 of treatment showed ST depression, and "possible endocardial 
injury inferior leads" and "incof1:lplete right bundle branch block." Ischemia was reported as 
an AE on Day 8. Study drug was stopped on Day 9 due to "inferior ischemia. " 
The above ECG abnormalities were also noted on an ECG assessment on Day 17 (8 days after 
the day of Pal treatment cessation). The baseline ECG showed non-specific ST wave 
abnormalities with "incomplete right bundle branch block." Other baseline safety assessments 
were generally within normal limits or did not reveal any clinically remarkable except that GGT 
was reported to be elevated at baseline. No other information to explain these events could be 
found in the narrative for this subject (e.g. a description of cardiac enzyme levels and post 
treatment cessation ECG results could not be found other than a comment that "a slight 
improvement occurred in the ECG" at the time of discharge from the hospital 3 weeks after 
discontinuing study drug). 

-- -- --. -
Subject 200302 in the elderly Phase III trial (study -302) had the SllE7J1fdADO of "acute 
coronary syndrome" on Day 16 (on 9 mg Pal/day). 

In summary, this subject, who is described in more detail below, appeared to have pre
existing cardiovascular disease and potentially undiagnosed coronary artery disease (and 
undiagnosed angina). One of the pre-dose ECGs of this subject sflOwed NSST wave changes' 
with isolated premature ventricular contractions while other pre-dose assessments were normal, 
which suggests that this patient had undiagnosed coronary artery disease and possibly 
undiagnosed angina. This elderly woman had an unremarkable PMH but had 
baseline/screening BP of 150/60 and 165/90 (so she appeared to have undiagnosed 
hypertension). 

During Pal treatment, this subject developed hypotensive episodes (it is not clear if she 
had orthostatic hypotension, as well) and exhibited wide fluctuations in vital signs that 
apparently did not appear to exist at baseline (hypotensive episodes were first noted during 
treatment rather than prior to treatment in the narrative description fOund on this subject and as 
described later). She was also receiving rescue lorazepam treatment (1-3 mg/day) that may have 
played a role. 

The hypotensive episodes (that fluctuated with hypertensive episodes) appeared to be 
followed by NSST wave changes on Days 4 and 5 prior to initiating an antihypertensive agent 
that was started on Day 6 of Pal. A role of this antihypertensive agent in exacerbating the 
hypotensive episodes should also be considered in events that later occurred (she was diagnosed 
with "acute coronary syndrome" of "unstable angina" on Day 16 that lead to transfer to a 
cardiology unit). It is important to note that the recommended starting dose of the 
antihypertensive agent given to this'subject (jelodipine) is 2.5 mg, daily for elderly patients 
(according to Micromedix; the subject was in Greece). This subject was started on a daily dose 
of5 mg (as described below). 

-, -, 
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A role of Pal in inducing hypotensive episodes in a patient with an underlying and undiagnosed 
cardiovascular condition is suspected given the timing of events relative to Pal treatment. Since 
this patient was likely to have compromised cardiac output (undiagnosed), her vulnerability and 
sensitivity to cardiovascular effects of Pal were likely to be greater than in a patient without 
underlying cardiovascular disease. Any Pal induced changes in vital signs were likely to further 
compromise cardiac output and hypotensive episodes. Ultimately an antihypertensive agent was 
given that may have interacted with Pal to further exacerbate this subject's already 
compromised cardiovascular system. The timing of the events (hypotensive episodes and ECG 
changes began early in treatment prior to initiating an antihypertensive agent. This timing is 
suspicious of a role of Pal, given that vital sign and ECG effects appear within the first week of 
treatment and as described later in this review. Finally, a role of Pal is not surprisingfrom a 
mechanistic standpoint. 

See sections below in this review on vital sign and ECG changes observed within the first week 
of treatment. Also see previously described subjects with vital sign events occurring within one 

. week of treatment. 

-'-, 

The following are more details on the above subject (as found in the narrative ofthis subject): 

"Subject 200302 (paliperidone 6-9 mg, preferred term: acute coronary 
syndrome; _ was a 66-year-old white woman wit6 ~5IiagrlQs}sQ.f 
paranoid schizophrenia. Her medical history and physical examination at 
screening were normal. The ClOMS reported a history of hypertension 
(diagnosed at age 62). There was no history of cardiovascular disorders. 
Laboratory values at screening (Day -6) showed increased lactate 
dehydrogenase; no screening values were provided for red blood cell count or 
hemoglobin. Baseline laboratory values showed increased lactate dehydrogenase 
and decreased hemoglobin. She discontinued haloperidol 15 mg on Day -11, 
lorazepam 8 mg on Day -7 and biperidin 4 mg/day and quetiapine 400 mg/day 
on Day -5. The subject received rescue medication lorazepam 1 to 3 mg/dayon 
Day 1 and Day 8. There were no conco~itant medications reported at baseline. 
At screening (Day -6), the ECG showing normal sinus rhythm with 
monomorphic isolated ventricular premature beats and non-specific T-wave 
abnormality was read as abnormal, not clinically significant. The baseline ECG 
(Day -1) was read as normal sinus rhythm and normal repolarization pattern. On 
Day 4, the ECG was read as normal sinus rhythm and non-specific T wave 
abnormalities, a second ECG on Day 4 and the ECG of Day 5 were read as 
normal sinus rhythm with non-specific T wave depression. The ECG on Day 8, 
9 and Day 15 were read as normal sinus rhythm and non-speci fic T wave 
abnormalities, not clinically significant. 
At screening (Day -6), the subject's blood pressure was 165/90 mmHg 
(standing) and 160/90 mmHg (supine); her pulse rate was 76 bpm (standing) and 
72 bpm (supine). Her weight was 65 kg (body mass index 27.8 kgltm). At 
baseline, standing blood pressure was 150/60 mmHg and pulse rate was 76 bpm, 
the supine blood pressure was 140/60 mmHg and pulse rate was 80 bpm. 
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The subject's standing blood pressure during the study ranged from 
95/55 mmHg to 175/90 mmHg and standing pulse rate ranged from 78 to 
108 bpm. Supine blood pressure during the study ranged from 110/60 mmHg to 
175/70 mmHg and supine pulse rate ranged from 79 to 94 bpm. Felodipine 
5 mg/day was started on Day 6 for hypertension. 
The subject complained of breast pain on Day 16 while receiving paliperidone 
9 mg/day. An ECG was abnormal and she was transferred to the cardiology unit 
of the general hospital on Day 16 for unstable angina. The subject was 
diagnosed with acute coronary syndrome (acute coronary syndrome-verbatim). 
Paliperidone 9 mg/day was permanently stopped on Day 16. The acute coronary 
syndrome was considered serious (life threatening) (source: ClaMS). 
The subject received treatment on Day 23 with acetylsalicylic acid 100 mg/day, 
clopidogrel 15 mg/day, diltiazem 60 mg ti.d., ferric hydroxide polymaltose 
complex 100 mg/day, folic acid 30 mg/day, isosorbide mononitrate 20 mg b.i.d., 
omeprazole 20 mg/day, and perindopril 4 mg/day. Lorazepam 8 mg and 
temazepam 20 mg were given; she then received risperidone 4 mg b.i.d. The 
subject was released from the cardiology clinic on Day 23 having recovered 
without sequelae. She had no complaint of chest pain and an ECG was normal 
(source: ClaMS). 
The acute coronary syndrome was considered resolved in 8 days. The _ __ _ _. 
investigator considered the acute coronary syndrome as severe and-doubtfuHy·· . 
related to study medication. 
The subject received paliperidone 6-9 mg/day for 16 days and prematurely 
discontinued from the study on Day 23 as a result of the serious adverse event 
acute coronary syndrome. , 
Angina pectoris has not been reported with the use of paliperidone. The 
subject's cardiovascular history was unremarkable, except for hypertension 
since the age of 62. The event occurred on Day 16 of treatment with 
paliperidone 9 mg/day. The subject was permanently discontinued from the 
study and no rechallenge was performed. Taking these facts into consideration, a 
causal relationship between the serious adverse event and the intake of 
paliperidone cannot be excluded. (Manufacturer's Control No.: GR-JNJFOC-
20050406978)." 

Additional Subjects o{Potentiallschemia-Related Events during Pal Treatment in OL Trials: 

-, -, 

• Subjecr500603: This subject was previously described under Subsection B (on 
tachycardia in the absence of concurrent orthostatic hypotension). 

o This subject was a generally healthy 18 year old (Malaysian) with an 
unremarkable P MH and taking no concomitant medications. This subject had an 
SAE of tachycardia on Day 4 of OL 9 mg daily of Pal in Study -705 that 
persisted and was possibly associated with abnormal ECG of NST-wave 
abnormalities, dyspnea upon exertion and lethargy that was eventually reported 
as an ADO on Day 22 due to these AEs. See details in the previous description in 
which this subject had previously received 9 mg daily of DB Pal, but was 
withdrawnfrom this 6-week lead-in study due to "lack of efficacy." The 

128 



Med binder - page 262 of 549

, --, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

cardiologist considered the ECG to have invalidly placed precordial leads. The 
narrative does not describe a repeat ECG performed on this day. Given the 
young age of this subject and unremarkable P MH the events are likely to be drug 
related The subject's ethnicity (Malyasian) may also be a contributory factor 
(refer to Section 7.1. 12 of a Phase I study in Asian (Japanese) and Caucasian 
subjects. 

• Subject 500849: This subject was a 22 year old generally healthy male with an 
unremarkable PMH and no concomitant medications described in the narrative (and no 
abnormal ECGs) who had intermittent NSTW abnormalities on ECG on Day 15 and 36 
ECG assessments (normal on Day 29) during DB olanzapine treatment (10 mg/day). The 
Day 36 abnormalities persisted when he was switched to OL Pal (9mg/day) that resulted 
in an ADO on Day 2 of OL PaL 

The narrative does not specify this subject's vital signs, if an ECG changes were only 
found on some of the leads, if any diagnostic evaluations were conducted (e.g stress test), 
if events resolved upon dechallenge or other clinically relevant information However, 
given the young age of the subject and unremarkable PMH in the absence of concomitant 
medications, this ECG event is likely to be drug-related and the potential of ischemia or 
conduction changes need to be considered 

• Subject 201139: This 40 year old woman had an unremarkable PMH and no 
concomitant medications who developed "exercised induced ischemia ~'- on Day 7 of 9 mg 
daily OL Pal treatment in Study -703 reported as an ADO thaiwas·then-treated with 
deplatt A and pantoprazole with outcome of the event reported as "unknown" 

The subject had no AEs on a lower dose of Pal, given during the DB 6-week lead-in 
study (at 6 mg/day). It is possible this subject had an underlying, yet undiagnosed 
condition but in the absence of other information (which could not be found in the 
narrative) a role of the study drug is considered probable since it occurred shortly after 
receiving a higher dose of Pal than she previously received and given the known 
cardiovascular effects of Pal. Even if she had undiagnosed cardiovascular disease a 
contributory role of Pal is suspicious given that the event occurred within days after 
receiving the higher dose-level of Pal. 

• Subject 300347: This 44 year old male subject had no past history of cardiovascular 
disease of bundle branch block (BBB) and concomitant medications were not reported_ 
He had the SAE of "abnormal ECG (BBB) " reported on Day 57 of9 mg daily ofOL Pal 
in Study -704 (hepreviously received DB placebo in the lead-in phase). "Study medication 
was stopped and he did not require hospitalization" He also had "sinus tachycardia, " 
SST changes "possibility secondary to QRS abnormalities, "prolonged QTc (Bazetl) 
interval oj 495 msec" and a QTcF of 444 msec. Standing and supine pulse were 120 and 
117 bpm, respectively. QTc Bazell's is not an appropriate method when HR is increased 

It appears that this subject developed Sinus tachycardia and the possibility of 
ischemia should be considered (but information is limited on this subject), along with 
conduction defoct. BBB is not atypical in the general population and this subject may have 
had an undiagnosed, underlying condition However, given the information as presented in 
the narrative, at least a role of PaL treatment is suspected He was later on Day 65 
"withdrawnfrom the study because of incarceration. " 
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• Subject 501572 (found in the l20-Day SUR): This' subject is a 46 year old woman with an 
unremarkable P MH and normal assessment on screening (no concomitant medications 
reported) who had "heart attack" (Umyocardial infarction) reported as an SAE while 
receivingOL Pal (9 mg/day) that resulted in an ADO and hospitalization. She first had 
"coronary and aortic atherosclerosis, heart failing and ischemic heart disease" reported 
on Day 32 of the OL Pal treatment. Her Pal dose had been increasedfrom 6 mg daily .. 
However, she had received the higher 9 mg daily dose on Days 1-/4 ofOL treatment due to 
"mild antiety" on Day /4. She also received 9 mg daily of Pal in the DB lead-in study. 
She was discharged from the hospital on Day 62 after receiving multiple heart medications 
"having recovered without sequelea" and was discharged on clopidogrel and isosorbide 
mononitrate. 

While an undiagnosed coronary artery disease may have been a pre-existing 
condition (not clear how this was ultimately diagnosed since diagnostic testing and 
results were not found in the narrative), a role of Pal appears to be likely as a potential 
contributory factor in exacerbating a potential underlying condition after the Pal dose 
had been increased. Although, she previously had received this dose without an SAE of 
"heart attack, " it is possible that a combination of factors (along with potentially 
undiagnosed underlying heart disease) including a dose increase of Pal contributed to 
her SAE. 

The follow ing Phase I subjects were found in Phase Illl line-listings aiia-narratives (copied from 
the narrative descriptions): 

Subject 101116 (myocardial infarction), a 79-year old white man in the elderly 
subject group with no prior clinically significant medical history Qf 
cardiovascular problems or physical abnormalities showed signs of an inferior 
myocardial infarction on the EeG recording 5 days following the final repeated 
dose of ER OROS paliperidone. The adverse event resolved within 17 days, 
without treatment intervention or hospitalization. The subject was seen in the 
hospital and was prescribed Aspirin cardio 80 mg q.d. as prophylaxis. The event 
was considered possibly related to the study drug by the investigator. Subject 
was referred and seen by the cardiologist 55 days after the end of the study. 
Upon completion of a stress test the subject was told to continue his aspirin 
cardio. The subject will be followed up in a year by the cardiologist. 

Reviewer Comment. This subject was likely to have undiagnosed cardiovascular disease, yet a 
role of Pal in leading to this significant cardiac event since it's not clear form the narrative what 
previous ECG, vital sign and laboratory measures showed or other relevant information (e.g. 
results of a diagnostic work-up). This patient could have developed episodes of altered vital 
signs induced by Pal thatfurther compromised his cardiac output or he may have had 
undiagnosed congestive heart failure that was further compromised with episodes of ischemia 
such that by the time of his fifth dose he had an unstable condition and ultimately suffered 
myocardial infarction (cardiac enzyme results could not be found in the narrative). 
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Thefollowing additional subject in Study -301 wasfound in the nO-Day SUR (this study was 
recently completed prior to this SUR): 

• Subject 100067 had the SAEs of "hypertension urgency, " "chest pain" (a 
"heaviness in her chest" with "tingling in her left arm'1 and tachycardia 
on Day 21 of DB treatment of9 mg daily of Pal (she completed run-in and 
stabilization phases with the first AE of "elevated blood pressure" on Day 14 
of DB treatment. These events recurred on Day 21 (chest pain tachycardia 
and hypertension), along with non-specific STT-wave changes (not 
previously observed) with "short" QT and QRS intervals on an emergency 
room ECG assessment that lead to Pal treatment cessation. While this 
subject had risk factors, including controlled hypertension and diabetes she 
had not previously reported history of cardiac related events (such as no 
history of angina). Another non-drug-related factor is that the subject may 
have "possibly missed doses" of her ongoing antihypertensive agent since 
Day 18 of the DB phase. Nevertheless a potential contributory role of the 
drug is considered given that there was no reported history of angina in this 
subject. 

G. OT prolongation 
See sections later in this review describing QT prolongation efJects-thaftlfJpearto exist near 
Tmax, at least early in treatment that appear to resolve over time (but this is unclear since ECG 
assessments after several weeks.of treatment were conducted less frequently and not tightly 
controlled to capturing peak levels with the daily dosing ·regimen). However, a small numerical 
QT prolongation appears to exist after over 6 months of treatment described under section 
.7.2.9.1 of this review (results in the 120-Day SUR) that appears to be supported by results on the 
incidence of outliers that were found in the 21 O-Day SUR (under Section 7.2.9.2 of this review). 
However, outlier results in a longterm OL study are more difficult to interpret since the longer 
and more frequently a subject is monitored the more likely outliers will be detected (due to 
background noise alone) . . Since the sponsor did not look at outliers for low QT values then it is 
not possible to determine if outliers were also increased over time with low values which would 
support a non-drug-related trend on the incidence of outliers over time in these OL trials. 

Previous subsection describes subjects that had QT prolongation reported among with other 
cardiovascular related events, such as the following previously described subjects: 

--'--, 

• Subject 201022 under Subsection B (on tachycardia in the absence of concurrent 
orthostatic hypotension) in a 12 mg Pal subject who had QTc prolongation reported on 
Day 4 of QTcB of 486 msec which was normal at baseline (along with increased HR). 
The subject was an ADO due to SAEs of increased HR and BP on Day 7. See a 
description below, asfound in the CSR of Study -303 which provided more details on 
QT results at multiple time-points. 

• Subject 201102 in the 12 mg Pal group who had QTcF of 450 msec on Day 6 that 
resulted in an ADO see below which has the description found in the CSR of Study -303 
and provides more details on QT values at various time-points. 
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Upon review of the CSRs for these 3 short-term Phase III trials the following subjects were 
noted: 

-, -, 

o Only 1 subject (a 12 mg Pal subject in Study 303) had a QTcLD interval that increased 
from a normal value at baseline (QTcLD pre-treatment average value of 408.3 msec) to 
456 msec on Day 8 (found on page 153 of the CSR. No other information could be 
found on the subject including the subject number. 

o One 12 mg Pal subject in Study 303 (20112) was only 23 year old male with no 
remarkable medical conditions, no concomitant medication or other potential conditions 
to account for the following event). This subject was an ADO due to "ECG specific 
abnormal (QTcB 2: 500 msec on Day 6) and was described in the CSR (on page 155) as 
showing an over 60 msec prolongation of QTcLD on Day 6 compared to the baseline 
value (pre-treatment average value). This subject is described in more detail on page 
156-7 of the CSR as also developing increased HR and increased BP first noted on Day 
5 of treatment (130 bpm HR and 140190 mmHg BP at supine, 140 bpm HR and 142/90 . 
mmHg at standing compared to baseline values of 77bpm and 120/84 BP at supine 
and 90 bpm llR and 122/84 mmHg at standing). "No ECG was available" when these 
vital signs were obtained on Day 5. However, on Day 6 an ECG showed QTc 
prolongation (for any QTc method employed) from appr.o~!ma~eJy} 7[! to 375 msec (pre
treatment average) for QTcF, QTlc and QTcLD to approximately440·tp 450 msecfor 
QTc F, QTlc, and QTcLD at 4 hours post-dose on Day 6. QTcB at this time-point was 
505 msec compared to 387 msec at pre-treatment (given increased HR this value is 
considered an over-exaggerated estimate of the actual magnitude ofQT interval 
prolongation). QTc interval values (for all QTc methods) returned to baseline values 
on the ninth day (Day 16 of the study) [ifter stopping PaL.treatment and HR was only 
67 bpm (near baseline values). SP values could not befound in the sponsor's 
description in the CSR on page 157. This subject was previously described under 
Section 7.1.2. 

o Subject 201022 in Study 303 was previously described under Section 7.1.2 who was in 
the 12 mg Pal group (45 year old male and no other conditions or medications to 
account for the adverse events) . . The subject was an ADO on Day 7 who was reported to 
have SAEs of hypertension and tachycardia. Increased heart rate and blood pressure 
were first noted on Day 4, as well as the SAE of "prolonged QTc interval) on Day 4 
(QTcB of 486 msec compared to 396 msec on pre-dose Day 1 BCG). Heart rate 
increased to 124 bpm compared to 71 at baseline and supine BP increased to 180/114 
mmHg (standing was 170//10 mmHg) compared to supine BP of 134190 mmHg at 
baseline (130/90 standing). At 9-days (Day 16) after discontinuing pal treatment HR 
and BP returned to baseline values (supine SP was 130/90 and HR was normal). 
QTcF, QTc sagie derived or linear derived values were not provided in the description 
of this subject on page 145 o/the CSR. QTcS changes were probably an over 
representation of potential QT prolongation effects since heart rate increased (such that 
QTcS values would be expected to be falsely high). Yet, consideration should be given 
to a small Pal effect on increasing QT interval in this subject. 
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o The CSR of Study 305 only describes one subject (subject 500424) in the section on QT 
interval results who was in the 3 mg Pal group and was an ADO due to "ECG 
abnormality [STT] ". It appears from a description of this subject found in SeCiton 
6.4.3.1 of the CSR that this subject had an abnormal ECG at baseline as well. 

o Subject 500407 in Study -305 had QTcB prolongation reported as an AE and syncope as 
an AE (other QT values could not be found in the narrative) is described under Section 
C on Cardiovascular related events associated with syncope. 

o Subject 300444: an ADO due to QTc prolongation in Study -304 after 7 days of6 mg Pal 
treatment with Day 5 QTcB of 502 msec (compared to 464 msec at baseline) and QTcF 
of 456 msec (baseline value notfound) who also had a HR of 106 on day 5. Prolonged 
QTcB resolved by Day 8 (468 msec). 

The CSRs of the short-term trials had section on QT prolongation that included a description of 
several subjects with QTc interval increases during Pal treatment but were not reported as 
ADOs or SAEs. Some of these subjects showed normal values and baseline and showed increases 
during treatment. Only 2 subjects increasedfrom normal at baseline to prolonged during Pal 
treatment (prolonged is defined as over 450 msec in males or over 470 msec infemales) while 6 
subjects showed normal values at baseline and had borderline values during treatment (defined 
as over 430 msec in males and over 450 msec infemales). The increase in QT interval often 
occurred within approximately one week of treatment and gener.aljy fO£/Q.}v.irzga daily dose 
increase to 9 mg in several subjects. Although there were 2 subja;ts shoJ,4ling.elevations near 
Day 40 of treatment. 

"Mild" AE of ventricular arrhythmia along with the AE ofQT prolongation was reported in one 
of the subjects (200614) found in the CSRs, as above. These evertts occurred on Day 15 on the 
day of a daily dose increase from 6 mg to 9 mg. daily, as describea in the CSR. This 65 year old 
female subject did not have any past medical history or concomitant medication to explain these 
events. Furthermore, thepredose QTc average values were normal and then increased to the 
following values on Day 15: 451 to 454 msec for QTcLD, QtcF and QTlc intervals and 471 msec 
for QTcB interval. Despite these events, the subject completed the study without subsequent QT 
interval or vital sign related events and had normal vital signs throughout the study. 

Subjects in the elderly Phase III trial: 
2 ADOs occurred in the elderly Phase III trial (-302) that included events ofQTcB prolongation 
(subjects 200514 and 200119) of over 450 msec. One of the subjects had QTcF values of over 
500 msec. The QT prolongation was reported on Day 4 of 6 mg daily in these subjects (one had 
increased heart rate). 

Subjects in OL Trials: 

--

• Subject 201418 wasfound in a 120-DaySUR in which the role of Pal in QT 
prolongation (QTcLD of 549 after approximately 6 months ofOL 9 mg/day Pal 
treatment) is unclear, as described in section 7.2.9.2 of this review. 

• Subject 200214 was previously described who died form what appeared to be due to 
multiple factors in which Pal may have played a role and in which QT prolongation 
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was also reported among other events prior to death (see section 7.1.1 on deathsfor 
details). 

• Other cases may have existed but due to the late date of the 2l0-Day SUR submission 
in the review cycle very little of this submission was reviewed. 

Additional subjects in a recently completed Study -301 found in the SUR: 
• QTc prolongation of up to 461 msec (QTcL and QTcLd) lead to an ADO in Subject 

100232 on Day 57 019 mg Pal daily during the run-in phase of Study -301. QT 
prolongation resolved upon treatment cessation. QTc prolongation was reported to 
resolve in 22 days in the narrative description (page 1790 of the SUR) but it is not clear 
if any previous ECG assessments were conductedfollowing treatment cessation. 
Furthermore, risperidone was initiated after 3 days of stopping Pal treatment (no ECG 
value is found in the narrative). The narrative provides limited information on ECG 
values over time. In the absence of more information, a role of the study drug cannto 
be ruled out. This subject (a 56 year old generally healthy white male) had a history of 
bradycardia (52-56 bpm during screening). Bradycardia can influence QT interval 
values but may also pose a potential risk for development of QT prolongation. Even 
when QT was corrected for low heart rate the value was still clinically prolongated 
(QTcB of 458 msec on Day 57 while HR was 57 bpm). The subject was not included in 
the "interim analyses." Refer to the last section of this lCeviewforfurther comment and 
recommendations regarding QT interval effects. - -.. _. _ .. 

• Subject 100767 was a 31 year old, generally healthy male with unremarkable PMH, on 
no concomitant medications, normal baseline ECG who also had QTc prolongation on 
Day 8 at 10 hours post-dose after 12 mg Pal, increased from 9 mg daily on previous 
study days that lead to an ADO on Day 16. QTcB, QTcL and QTcLD showed a 
"borderline" prolongation of up to 467 msecfor QTcB (heart rate values could not be 

found in the narrative). QTc prolongation was intermittent which is not surprising 
since QT effects were found to be time-dependent in the short-term trials. While the 
investig(1tor considered the QTc prolongation to be moderate in severity and 
"probably" drug-related the prolongation "did not resolve." QTc values after Pal 
treatment cessation could not be found in the narrative .. 

• Subject /00336 was an ADO due to prolonged QRS complex on Day 10 (but not on the 
Day 4 ECG assessment) while receiving 12 mg Pal treatment (in the run-in phase) that 
resolved upon dechallenge (based on a Day /7 ECGassessment). This initial study 
phase used a flexible dose design (a description of what the starting dose in this trial 
cannot be found in the submission but could have been 9 mg daily which was the 
starting dose in the OL extension trials -702-705). It is not clear in the narrative when 
the dose of Pal was increased in this subject. This 50 year old woman was generally 
healthy with an unremarkable PMH Concomitant medications were sertralinefrom 
Day -4 through Day 10 and rescue lorazepam treatment during the study. This subject 
had an abnormal ECG at baseline that did not involve "QRS" prolongation or "heart 
block" (baseline ECG showed nonspecific T-wave abnormalities, low voltage QRS and 
an RSR' pattern in VI). 

• Subject /00320 was an ADO due to T-wave inversion on ECG on Day 4 (at 4 hours, 
10 hours and 22 hours post-dose assessment time-points) of9 mg daily of Pal (in the 
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run-in phase). The subject also had low blood pressure in the absence of tachycardia 
(118/81 mmHg and 84 bpm at standing compared to baseline standing values of 
136/80 mmHg and 82 bpm). This 53 year old WM had a history of an old MI with 
ECG findings with this history, along with nonspecific ST wave changes at baseline. 
However, at post-dose time-points early in treatment that appear to be characteristic 
for drug-induced hemodynamic efficts (refer to previous sections of this review for 
time-dependent changes on ECG parameters), this subject developed T wave inversion 
and a new RSR ' pattern on the V I lead "suggestive of myocardial ischemia. " 
Therefore Pal was discontinued on Day 6 and ECG changes resolved in 10 days. "MRd 
tachycardia" was reported as an AE 7 days after the last Pal dose (lOO bpm standing 
and 106 bpm supine). Although a pre-existing condition could explain ECG changes, 
the ECG changes occurred at early in treatment at time-points that are characteristic of 
time-dependent drug effects (on ECG parameters) observed in the short-term phase III 
trials at this daily dose-level as previously described in this review. Furthermore, the 
event resolved upon dechallenge and given the long half life of Pal, it is not surprising 
that resolution did not occur until 10 days post-dose. The development of a decreased 
systolic blood pressure in the absence of tachycardia at the post-dose time-points early 
in treatment is also highly suspicious of drug-induced hemodynamic effects. The 
absence of tachycardia is also noteworthy since tachycardia would be expected at these 
time-points. Tachycardia was reported as an AE after. 7Jjay~ qf faLJreatment 
cessation and was reported to persist (while ECG changes resoive:d,-JO days post Pal 
cessation). It is important to note that the subject was taking mirtazapine as a 
concomitant medication at baseline, which could potentially influence findings but 
would not explain the timing of ECG and vital sign changes during Pal treatment. 

H. Potential Cerebrovascular-Related and/or Additional Potential Cardiovascular Related 
SAEs and Other Clinically Remarkable Events 

Grand mal Convulsion (SAE) was reported in a 23 year old patient who was found to have a 
positive MRlfor an "old lacuner infarct in the left thalamic nucleus" in S300676. The 
description of this subject (below) is consistent with a seizure (tonic clonic) and the EEG was 
positive (as described below). No pre-existing condition or concomitant medication or other 
etiological factors can befound in the description of this subject other than the positive MRI 
finding. However, it is not clear how a 23 year old would have an "old lacunar infarct" and it is 
not clear to the undersigned that the seizure was not the result of at least a drug-related 
excacerbation of an underlying condition (e.g. possible cardiovascular or cerebrovascular 
system effects or a possible effect on seizure threshold or some other effect). 

See a more detailed description below found on pages 131-132 of the CSRfor Study -304: 

. -, -, 

Subject 300676, 23-year-old white man, ER OROS paliperidone 6 mg 
group: This subject had no past history nor family history of seizure or 
epilepsy. On Day 5, the subject experienced a "grand mal convulsion". The 
tonic-clonic seizure lasted about 45 seconds; he hit his head, sustaining a 
2 em laceration to his left forehead when he fell, bit his tongue and shook 
violently. He was not incontinent, but was incoherent, lethargic, and 
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somewhat unresponsive after the seizure. Intravenous treatment with 
fosphenytoin sodium was initiated. The subject was scheduled to have an 
electroencephalogram (EEG); prior to the EEG, he apparently experienced 
another tonic-clonic seizure. There was no convulsive activity noted during 
the EEG. This report showed a diffuse slowing and triphasic waveform that 
suggested an underlying metabolic encephalopathy with a structural lesion 
and probably represented continuous seizure activity. On Day 6, a magnetic 
resonance imaging revealed evidence of an old lacunar infarct in the left 
thalamic nucleus, otherwise the examination was normal. Treatment with 
aripiprazole, atenolol, and phenytoin was initiated on Day 6. The grand mal 
convulsion, which the investigator considered serious, resulted in the 
discontinuation of study medication and premature discontinuation from the 
study. The investigator assessed the grand mal convulsion as severe and 
possibly related to study medication. The adverse event was considered to 
have resolved in I day with treatment. It should be noted that the subject was 
receiving concomitant pantoprazole; convulsions have been reported in <1% 
of subjects receiving this medication. 

Additional subjects fOund in the 120-Day SUR or in OL Trials: 

-, --, 

• Subjects 201452 and 300166 were 54 and 53 year old,fewaleA1J..Qmgle subjects, 
respectively that had an unremarkable PMH exceptfor'm11dhypeneffsion (no 
antihypertensive agentfound in the narrative) in the former subject and 
hypercholesterolemia in the latter subject. Both subjects previously received DB 
placebo in the lead-in study but developed "ischemic stroke" (an SAE) and "aphasia" 
on Day 10 of9 mg Pal daily in subject 201452 and "tran."sient ischemic attack" (as an 
SAE) on Day 40 of9 mg daily of Pal. Vital sign, ECG data and other related clinical 
information canriot be found in the narratives of these subjects (e.g. diagnostic tests to 
rule in or out atherosclerotic disease such as evidence for carotid stenosis). Therefore 
at least a potential role of study drug is suspicious in the absence of information related 
to potential etiology aside form the possibility of an undiagnosed underlying condition 
(e.g. atherosclerotic disease related to either hypertension or hypercholesterolemia 
given their PMH of these known riskfactorsfor atheroslerotic disease) . 

. Subject 201452 was hospitalized and the following medications were initiated 
fenofibrate, magnesium sulfate, and piracetam. It appears that he continued OL pal 
treatment through Day 299 of the study. The "ischemic stroke" was reported as 
resolved within 9 days and the aphasia resolved in 48 days since their initial onset and 
after initiating pharmacotherapy. 

Subject 300166 received Pal treatment intermittently (on Days 12for unclear 
reasons and Days 41-42 that coincided with the SAE) and ultimately the subject 
withdrew from the study "due to noncompliance with study medication." Perhaps the 
Day 12 dose was missed due to noncompliance (but this is not clearly stated in the 
narrative). CT and MRI were reported as showing "no acute disease" or as 
"negative, " respectively (day ofneuroimaging was notfound in the narrative). The 
events in this subject resolved withing 3 days of their onset. 
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• Subject 200179: This 65 year old female had "confusional" state leading to an ADO 
on Day 27 ofOL pal (6 mg/day). This subject had a history of "cardio sclerosis and 
cerbro sclerosis, " and had completed 43 days of DB pal at the same dose. A 
description of vital sign, ECG results or other related clinical information could not be 
found in the narrative. Therefore, at least a contributory role of Pal needs some 
consideration. 

• Subject 300129: Developed dizziness andfell on Day 170 ofOL 6 mg/day Pal in Study-
704 reported as an SA£. 

I. Seizures or Syncope 

Another subject (S300693) in Study -304 had a "possible" seizure who had a history of alcohol 
abuse and recent abuse of alcohol and recent cessation of lorazepam administration for 
extrapyramidal disorders. It is not clear if this subject actually had a seizure and if this subject 
did it was likely related to alcohol withdrawal (along with recent cessation of lorazepam). 

See additional subjects of 5yncope described under subsection C on cardiovascular related SAEs 
Associated with Syncope and under a subsection on potential cerehrovasculm::.-related events 
(subsection H). ----.-.. 

Additional subject fOund in the 120-Day Safety Update Report and/or in OL Trials: 

--, -, 

• Subject 200986: This was a 30 year oldfemale with an unremarkable PMH and no 
concomitant medications reported in the narrative who had'an SAE of "generalized tonic
clonic convulsion" reported on Day 1 3 ofOL 9 mg daily o/Pal in Study -703 that resulted 
in an ADO. She had a "sudden onset of tremulousness of hands and feet followed by a 
fall .. .frothing at the mouth, and loss of consciousness lasting ... about 5 minutes" without 
"incontinence, injury, tongue biting or postictal conjilsion reported. " An EEG 2 days later 
was WNL and the subject was lost to follow-up. The narrative does not described any vital 
sign or ECG results, laboratory results or other clinically relevant information that would . 
lead to potential etiologies. Furthermore, it is not clear if this subject experienced a 
seizure or some other type of syncopal episode. The absence of a post-ictal state is highly 
suggestive of a non-seizure related syncopal episode. Although this subject had already 
received DB Pal (12 mg/day) in the 6-week lead~in study, at/east a role of Pal is suspect in 
the absence of clinical information that would suggest potential non-drug-related 
etiologies. 

• Subject 500108 (SAE and ADO): had convulsion reported, hyponatermia, psychogenic 
polydipsia, aspiration pneumonitis and exacerbation of schizophrenia reported. This 
subject had undifferentiated schizophrenia who had a history of psychogenic polydipsia. 
Psychogenic polydipsia has been reported in this patient population which can lead to 
these other events of hyponatremia, convulsion and aspiration pneumonitis. 

137 



Med binder - page 271 of 549

, 
, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

J. Suicidality and Other Mood-related Event (e.g. agitation, aggression, depression). 

This topic is covered under Section 7.1.4.6 of this review, based on the sponsor search for 
suicidality and other related events. A slightly larger incidence of suicidality was found for 
suicidality in the 15 mg Pall group compared to other treatment groups and placebo, as 
described in Section 7.1.4.6. Agitation, mood changes, and aggression are expected events of 
the patient population and in the presence of lack of efficacy of placebo and/or study drug. 
Section 7.1.4.7 discusses the sponsor's results on their special search for aggression or agitation 
related AEs that failed to reveal a greater incidence in these events in Pal subjects compared to 
placebo subjects. 

The following descriptions is regarding subjects with suicidality who did not appear to have a 
clear risk factor (or suicidality (aside (rom schizophrenia) that were found by the undersigned 
reviewer and are not discussed in Section 7./.4.6: 
Afew Pal subjects had suicidality who did not have a clear riskfactor for suicidality (e.g. was 
not reported to abuse substances and did not experience a recent major stressor) other than the 
known risk associated with this patient population. Many of these subjects were exhibiting signs 
of experiencing a poor response to Pal treatment or lack of efficacy that would suggest that 
suicidality was related to their underlying condition together withfai/ure the Pal treatment in 
adequately relieving these patients of their symptoms of schizophrenia, as described in the 
following:- -. - . - . 

----

a In Study -304 the eSR described the following subjects who hadl1o-reported co-existing 
or pre-existing conditions that are known to increase risk for suicidality (other than the 
presence of schizophrenia, of which suicidality more frequently occurs than in the 
general population): 

• Subject 30001 lin the 12 mg Pal group had SIs alorzg with "increase of symptoms 
of schizophrenia" with hallucinations and as reported as "wanting to kill 
herself" This subject was hospitalized and withdrawn on Day 19 from the study 
due to lack of efficacy. 

a In Study -305 the eSR described the following subjects who had no reported co-existing 
or pre-existing conditions that are known to increase risk for suicidality (other than 
schizophrenia) : 
• 3 mg Pal subjects (500625, 50128): One subject (50128) completed the study which 

the SI occurred on Day 44 and resolved within 1 day before completing the study on 
Day 45. This subject's eGI was score was rated as severe at baseline and marked on 
Day 45, suggesting poor to no Pal treatment response to this low dose-level. The Sf 
in the other subject (50625) was transient (reported on Day 28 and resolved in 4 
days). He chose to withdraw from the study several days later after he also reported 
AEs of palpitation, tremor, lethargy and ambivalence on whether or not to continue 
in the study. This subject also showed evidence of little to no response to this low 
dose level of Pal treatment (rated on CGI as moderate at baseline and on Day 36, the 
day of early withdrawal from the study). 

• Two 15 mg Pal subjects in Study -305 who had no reported co-existing or pre-existing 
conditions that are known to increase riskfor suicidality had SIs. One subject 
(500514) who also had intermittent anxiety (as an AE), completed the study. This 
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subject's who had a CGI score that did not changefrom baseline to Day 43 (assessed 
as "moderate" on these study days). The other 15 mg Pal subject also had SIs 
(500623) who also had hallucinations, was "unable to stay calm" and had insomnia 
with "vague" SIs. He took 9 study drug tablets "and then another 3 tablets "(a 60 mg 
dose "to calm himself' according to that described on page 141 of the CSR). The 
patient was hospitalized and received sulpiride and zuclophenotixol acetate. He then 
improved. He chose to withdraw from the study after about a week following 
resolution of his AEs, although his CGI score was assessed as marked on the day of 
withdrawal (Day 23 and also marked at baseline). CGI score was assessed as 
moderate on Days 4, 8 and 15. The etiology of these SIs are likely to be associated 
with a lack of efficacy and the known risk of sucidality in this patient population. 

o Only 1 Pal subject is described in the CSR of Study -303: 
• This subject (201559) had "cut is arm superficially" and only required topical 

treatment on Day 23 of9 mg Pal treatment. This subject withdrew from the study 
on Day 30 due to lack of efficacy and had CGI ratings of severe at baseline, 
marked on Day 15 and severe on Day 22 and throughout there remainder of the 
study, prior to early withdrawal. 

Several placebo subjects also had SIs that could not be accountedfor by a pre-existing 
condition or risk factor other than the presence of schizophre11:iq {asp[f!l!..iol:!.sly discussed). 

3 completed suicides were reported in Study -305 in the 120-Day SUR.· 
• 2 placebo subjects (500447 and 50130) and 
• 1 subject who withdrew from the study during screening procedures, prior to the DB 

phase (and was not assigned a subject number). 

K. Elevated CPK 

Thefollowing enumerates SAEs and ADOs in Pal subjects, according to the summary tables 
(shown later in this section of the review for completed Phase III trials and as shown later in 
Section 7.2.9 in the 120-DayUpdate report, as provided by the sponsor): 

• 1 SAE and no ADOs in Shori Term Phase III trials: elevated CPK in a 6 mg Pal 
subject who had a diagnosis of amebic dysentery (S 200969) in Study 303. 

• None in the Elderly Phase III Study -302 
• 1 SAE and 1 ADO in the 120Day SUR summary table (on the basis of the line listing 

found in the 120--Day report the ADO and SAE appear to have occurred in a single 
subject, number 500501 who also had elevated LFTs as described in subsection M on 
this topic (was in the OL Extension Trials and occurred after over 6 months of 
exposure of DB PallOL Pal treatment). 

• Study -301 and OL Extension Study-701: reported one subject with NMS and 
elevated CPK (10057 described in the next subsection). 

The event of elevated CPK alone is not surprising given the study population and the known 
safety profile for the drug class. The explanation that the sponsor provides (that can be found in 

--, --, 
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the SCS) for this safety signal on elevated CP K levels is that this type of an event can commonly 
occur in this patient population. 

However, this review describes clinically remarkable elevations in CP K that was observed in 
multiple trials including Phase [ trials (see the section on laboratory parameter results in this 
review for a description of Phase [results on CP K) that needs to be addressed 

Phase [ trials had a number of subjects with dystonic-like related ADOs or SAEs ("muscle 
spasms, " muscular chest pain, dystonic reactions that were sometimes associated with laryngeal 
or respiratory system involvement). The narratives generally did not include CPK values. 

One narrative was found of a subject in a Phase II schizophrenia trials had a dystonic reaction 
associated with CPKof607 UIL (in Subject 100040 in Study -SCH-IOIO). 

Only I and possibly another subject appeared to have NMS could be found in the SCS and 
among SAEs and ADOs in the 120-Day SUR. Subjects with rhabdomyolisis, fever associated 
with elevated CPK, or extrapyramidal side effects associated with CPK were also not found in 
the SCS (or in SAEs, ADOs in the 120-Day SUR). 

L. Neuroleptic Malignant Syndrome 
'- --',_. -.-

One case of markedly elevated CP K levels in which NMS was reporteti.(jn.Paliperidone subject) 
was subject 100057 who was in a "prevention of recurrence" study (found in the 120-Day SUR). 
This subject first developed "muscle stiffness in the entire body" on Day 15 of Pal treatment 
while receiving 12 mg daily (the next to the highest dose-level employed in Phase [-II! trials). By 
Day 22 this subject had marked CP K elevation (temperature was-36.4°C). 

At least one other subject may have had NMS who was found in a review of the CSR of 
completed, short-term Phase Il[ trials. Subject 200213 (in Study -303) was in the 12 mg Pal 
group (the next highest dose-level employed in primarily non-elderly Phase Il[ trials) and was 66 
years old (a potential riskfactor) who developedfever (reported as an AE) and "dystonia 
focalis, " "hypersalivations, " "blurred speech" on day 3 of treatment ("after 2 doses" upon 
which treatment appeared to be discontinued at this time). Post-dose laboratory values 
were not available and the only post-dose temperature was on Day 4 (36.8 degrees C) as 
described on page 117 of the· CSR: The subject was reported to be withdrawn from the study on 
Day 4 "due to dystonia." The patient received neostigmine injections for I day and oral 
pyridostigmine treatment for 2 days. The "investigator confirmed that the patient did not have 
NMS." A description of a differential diagnosis and the diagnostic work-up to rule out NMS 
cannot be found in the narrative. Therefore, it is the opinion of the undersigned clinical 
reviewer that the conclusion that this patient had NMS cannot be made in the absence of actual 
clinical data. The clinical description of this subject (fever, dystonia) is suspicious of an NMS
like presentation. 

M. Elevated CPK with Concurrent Elevations in LFTs 
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This subsection describes subjects with elevated CPK that also had elevations in LFTs. A 
discussion of additional and potentially remarkable subjects with elevated LFTs follows this 
subsection. 

It is notable that some schizophrenia subjects in Phase III trials and some Phase I healthy 
volunteer subjects showed elevations of LFTs that were also associated with elevations in CP K 

Elevations in LFTs (enzymes) can nonspecific and not always involving the liver. However, at 
least one of the subjects described below also had elevations in GGT (Subject 501245 in an OL 
Phase III trial, a copy of the narrative is below) who developed markedly elevated CPK and 
other LFT values who was an ADO due to choleliathisis (she showed evidence for cholangiitis) 
that mayor may not be drug-related (she had multiple risk factors suggesting an undiagnosed 
underlying condition and she had already received months of treatment prior to developing this 
condition). This subject is described in more detail in the next subsection on elevated LFTs. 

Subject 500501 is also mentioned in the next subsection (a copy of the narrative is provided 
below in this subsection) who had elevated LFTs and CP K (up to 688 UIL) similar to the above 
patient. However, the LFT and CPK elevations were not as marked andfever or elevated WEC 
or eosinihpilia were not described in the narrative (although me.n(i9n oflal}or(1tory results on 
these parameters could not be found). The elevated laboratory parafni?:tenwere first noted on 
Day 169 of Pal treatment and lead to an ADO on Day 174. No past history or riskfactors were 
described in this 33 year old Asian male patient in one of the OL Phase III trials. 

Subject 501320 (also listed in the next section on elevated LFTs) rjuring DB olanzapine 
treatment in one of the Phase III trials that "persisted" during this study, but were also reported 
during OL extension trial (-705) of Pal treatment (9 mglday). These laboratory changes lead to 
an ADO after 3 days ofOL Pal treatment. Although the subject had some elevations in LFTs, 
values increased during the DB olanzapine and OL Pal treatment phase, along with elevations in 
CPK that were not observed at baseline (CPK elevations of up to 454 UII during Pal treatment· 
and CPK of279 was reported during olq.nzapine treatment). While these events appeared to be 
related to olanzapinefurther increases appeared to be related to Pal treatment. 

Copies of the narratives of the above subjects are provided below. 

Copies of Narratives of the above subjects: 
Subject 500501 (paliperidone dosage at onset of event: 9 mg/day; alanine 
aminotransferase increased, aspartate aminotransferase increased, 
blood creatinine phosphokinase increased gamma-glutamyltransferase 
increased; , was a 33-year-old Asian man with a diagnosis of 
undifferentiated schizophrenia. His medical history and physical 
examination results at screening were within normal limits; no history of 
liver disease or hepatic symptoms was noted. The subject was assigned to 
receive paliperidone 15 mg/day during the double-blind study, which he 
completed on Day 35. He received paliperidone 9 mg/day during the 

--, --, 
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open-label extension study On Day 169, the subject experienced a mild 
"elevated AL T" 60 U/L (reference range: 6-43 U/L), a mild "elevated AST", 
37 UIL (reference range: 11-36 UIL), a mild "elevated CK level", 484 UIL 
(reference range: 18-198 U/L), and a mild "elevated GGT", 211 U/L 
(reference range: 10-61 UIL), all of which were persistent. The investigator 
believed that it was possible for the elevated CK level to be related to the 
study medication but found it doubtful that the elevated ALT, AST, and 
GGT were related_ The subject had a creatine kinase retest performed at a 
local laboratory on Day 174 and the results were 688 U/L. No history of 
liver disease was specified_ The study medication was permanently stopped 
after Day 173 and the subject was withdrawn from the study on Day 174 due 
to the adverse event. He was referred to an internist for further evaluation 
(source: CIOMS)_ (Manufacturer's Control Number: KR-1N1FOC-
20050502675(2»_ 

"Subject 501320 (paliperidone dosage at onset of event: 9 mg/day; hepatic 
enzyme increased; ) was a 28-year-old black man with a 
diagnosis of paranoid schizophrenia. His medical history included a 
full-remission of poly substance abuse and a nonspecific T-wave 
abnonnality; there was no history of liver disease reported. His physic,,!..! __ _ 
examination results at screening were within normal limits. The suhjectwas
randomly assigned to receive olanzapine 10 mglday during the double-blind 
study. Adverse events reported included non-serious events of "moderate 
elevated liver enzymes" and moderate "elevatedCK" increased on Day 44; 
both events persisted and were considered by the investigator to he probably 
related to study medication. He completed the study on Day 44 and entered 
the open-label extension study. The subject received paliperidone 9 mglday 
during the open-label study. On Day I, the non-serious events of moderate 
"elevated liver enzymes" and moderate "elevated CK" were reported. 
Laboratory data at double-blind screening revealed elevations in alanine 
aminotransferase (AL T) 49 U/L (reference range: 6-43 UIL), creatine kinase 
279 U/L (reference range: 18-198 U/L) and gamma glutamyl transferase 
(GGT) 118 U/L (reference range: 10-61 UIL). At double-blind baseline 
elevations were noted in AL T of 60 U/L, aspartate aminotransferase (AST) 
41 U/L (reference range 11-36 U/L) and GGT 114 UIL. On Day I laboratory 
data included AL T 73 UIL, AST 52 U/L, GGT 249 U/L and CK 454 U/L. 
The subject was not treated and the events resolved within 9 days. The 
investigator believed that the events were probably related to the study 
medication. Study medication was stopped on Day 3; on Day 4, the subject 
was withdrawn from the study due to the event of increased 
hepatic enzymes." 

"Subject 501245 (paliperidone dosage at onset of event: 9 mg/day; 
cholelithiasis; ) was a 58-year-old black woman with a 
diagnosis of paranoid schizophrenia_ Her medical history included elevated 
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triglycerides and diabetes; physical examination was noncontributory to the 
adverse events. The subject was randomly assigned to receive paliperidone 
9 mg/day during the double-blind study. "Nausea", "yeast infection," "abnormal 
ECG," "headache," "fatigue," and "middle insomnia" were reported as adverse 
events during double-blind; concomitant medications included clotrimazole, 
acetylsalicylic acid, amantadine, metformin and multivitamins. The subject 
completed double-blind and entered the open-label extension study on Day 43. 
The subject received paliperidone 9 mg/day during the open-label extension 
study including 9 days without study medication. On Day L 92, the alanine 
aminotransferase (ALT) was slightly elevated at 56 UlL (reference range: 
6-34 U/L). The ALT remained elevated on Day 204 at 5 L U/L, and 57 U/L on 
Day 3 L 1. The ALT on Day 367 was within normal limits. On Day 295, the 
serious adverse event "cholelithiasis" was reported. Study medication was 
temporarily stopped on Day 295 as the subject reported nausea and then 
confusion, when she stopped taking her study medication (source: ClaMS). She 
was admitted to the hospital on Day 298 (source: ClaMS) for confusion and 
right upper quadrant abdominal pain (for the last week), which she attributed to 
eating spicy foods. Her temperature in the emergency room was L ° L. 7° 
(later reported to be 99.1°). Diagnostic studies revealed a negative chest x-ray 
and ECG showed normal sinus rhythm (source: ClaMS). Labor.atury r~sults. _ .. 
showed sodium 136, potassium 3.4,chloride 96, C02 30, BUN -14,-------
creatinine 1.2, total protein 7.3, albumin 3.4, glucose L 84, phosphorus 1.9, 
urate 8.2, bilirubin 6.4, alkaline phosphatase 2 L 9, CK 938, LDH 543, AST 346, 
ALT 821, triglycerides 530, total cholesterol 177, TSH 3.91, free T-4 J .1, urine 
pregnancy test negative, WBC 5.2, hematocrit 32%, MCV 94, platelets 300,000, 
segs 74%, (no units or ranges provided). A consultation was obtained because 
of the elevated Liver function tests; the subject had no history of liver disease or 
any family history, no known hepatitis, no history of intravenous drug use, 
blood transfusion, GERD, ulcers or pancreatitis. The subject denied any 
abdominal pain but reported that she had nausea without emesis for 1 week after 
eating greasy food. The subject reported never being a heavy drinker and last 
drank alcohol 2 years ago (source: ClaMS). Metformin was stopped during the 
hospitalization. Laboratory analyses showed amylase and lipase to be within 
normal limits, total bilirubin 3.3, direct bilirubin 1.8, alkaline phosphatase 191, 
CPT 282, AST 150, and ALT 550 (no units or ranges provided). The physician 
assessed that the subject's liver function tests exhibited both a cholestatic and 
hepatocellular pattern. Moreover, given the subject's history of symptoms 
starting after a greasy meal and dark urine with bile, this likely representedcholestatic disease, 
possibly caused by gallstones. An abdominal ultrasound was 
ordered to better evaluate the subject. (unknown results). The subject recovered 
without sequelae and was discharged from the hospital on Day 304 
(source: ClaMS). Paliperidone 9 mg/day was resumed on Day 304. The 
investigator considered the cholelithiasis severe and doubtfully related to study 
medication. The serious adverse event of cholelithiasis resolved in 9 days. The 
subject completed the study on Day 367. The other adverse events reported 

L43 



Med binder - page 277 of 549

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

during the study were "sore throat," "increased triglycerides," "hypokalemia," 
"rash on chin," "pinched nerve" and "diarrhea" (3 times)." 

N. Elevated LFTs 

The following enumerates SAEs and ADOs of an elevated LFT were reported in Pal subjects 
(according to summary tables later in this section for the completed DB Phase III Short-Term 
trials and in summary tables provided in the 120-Day SUR shown in Section 7.2.9 for OL Studies 
and Studies -301 and -701): 

-, -, 

• DB Phase III Short-Term Trials (-302, -303, -304, -305) in which subject numbers were 
found in a line listing in the SCS: 

o 1 SAE of increased LDH in a subject in the 6 mg Pal group in Study -303 (the line 
listings show a subject 200969 who also had increased CPK as an SAE who was 
diagnosed with amebic dysentery). 

o 4 ADOs of which 3 subjects had abnormal baseline values: 
• 1 ADO of increased transaminases in a subject (201445) in the 12 mg Pal 

group in Study -303 who had abnormal values at baseline. 
• 2 ADOs of increased hepatic enzyme: in a 3 mg subject (that appeared to 

be drug-related as described below in subject 500853 that was found in 
the line listings) and a 6 mg Pal subject (subject.2fJ1.68.4 who had 
abnormal baseline values but was receivingrispef'idofie-prior to be 
receiving Pal) 

• 1 ADO of increased ALT in a 9 mg Pal subject in Study -303 who had 
abnormal values at baseline. 

• OL Extension Trials (-702,-703, -704, -705) in which subject numbers were found in 
line listings in the 120-Day SUR 

o Only 1 SAE of a liver function related event (cholelithiasis) can be found in the 
summary table enumerating SAEs. The LL shows that subject 501245 with 
cholelithiasis (withfever and leukocytosis) reported as an SAE and leading to an 
ADO that appeared to be possibly related to an underlying, undiagnosed 
condition, but this is not certain (in the absence of critical diagnostic data such as 
ultrasound results; see the previously provided narrative ·in the above subseciton). 

o ADOsof 
• 1 subject with increased AST, ALT, GGT (GGT was elevated to greater 

extent than AST and ALT with values of upt to 211 U/l reported in the 
1:larrative) and CPK reported as AEs leading to the ADO in a 
DBPal/OLPal subject in the over 6 month treated subgroup in Study -705 
(Subject 500501, according to the line listing in the 120-Day SUR). 
According to the line-listing on SAEs this subject also had elevated CPK 
of up to 688 U/I reported as an SAE (as already described above in more 
detail). These events were first observed on day 169 of OL Pal treatment 
(9 mg/day). This subject was a 33 year old with unremarkable PMH and 
no concomitant medications reported in the narrative and the outcome of 
these events after early treatment cessation cannot be found in the 
narrative. Therefore, in the absence of a non-drug-related explanation for 
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• 

these elevations a role or cause of the study drug is suspected See the 
narrative information provided in subsection M above. 

• 1 subject with increased hepatic enzyme in the :s; 6 month DB Olanz! OL 

Pal group (accordingthe LL subject 501320 was an ADO due to 
"elevated liver enzymes 'j. This subject had elevated LFTs (GGT, AST 
and ALT) as well as elevated CPK after completing DB olanzapine 
treatment (in the 6-week lead-in study) but they increasedfurther (up to 5 
x ULN for GGT and CPK reach 454 UIL while other LFTs also increased 
to a lesser extent) on Day 1. Pal was discontinued on Day 3 and these 
events resolved by 9 days post Pal cessation. These events appeared tobe 
olanzapine related but may have been further increased by Pal. The 
narrative of this subject was provided under the previous subsection. 

• An additional ADO was found in the LL (not in the summary table) of 
cholelithiasis in subject 501245 that was also reported as an SAE. 

Study -301 had 1 subject (subject 100737) with an SAE of cholelithiasis that lead to 
an ADO after only 1 day of treatment in the run-in phase. 

Cholelithiasis was reported in a 47 year oldfemale (100737 subject) 
after only 1 day of treatment in the run-in phase that lead to an ADO. This type of 
event is not uncommon in a 47 year old female and is flOt likely-to ve drug-related 
given that the event occurred only after one day of a "9 mg paTdose'.· Cholelithiasis 
was reported in a 47 year oldfemale (100737 subject) after only 1 day oftrea~ment in 
the run-in phase that lead to an ADO. This type of event is not uncommon in a 47 
year oldfemale and is not likely to be drug-related giv..en that the event occurred only 
after one day of a 9 mg Pal dose. However, the narrative does not provide any 
laboratory values (e.g. eosinophil count to determine if eosinophilia was present 
which ... lIould suggest a drug-related cholangitis secondary to an allergic response to 
the study drug). The 120-Day SUR narrative indicates that an ultrasound revealed 
cholilthiasis. Therefore, it is unlikely that this event was drug-related 

The sponsor provided narratives for subjects with greater than 3 times the upper limit of normal 
on ALT or AST but these narratives were generally not reviewed since there were SAEs, ADOs 
and clinical parameter sections on LFTs that were considered more informative (since many . 
subjects with greater than 3 times of the upper limit of normal had abnormal values at baseline 
and since the incidence of outliers on LFTs was provided in other sections with results described 
in this review). 

At least some of the below cases are considered likely to be drug-related as described 
below. Yet, descriptions of individual subjects could generally not be found in any in-text section 
of the SCS Given that cases of concern were revealed by the undersign reviewer that were not 
found in the in-text sections of the SCS the sponsor was inquired about outliers on LFTs, as 
discussed below. 

--, --, 

Refer to the last section of this review for further comments and recommendations. 
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Inquiry on Remarkable LFT Outliers with a Response Received in a Recent N005 submission 
with Review of Results Pending: 
Since some remarkable r:ases were found in at least one subject involving up to approximately 8 
times the upper limit of normal (ULN) of AST and elevations in other LFTs during 15 mg Pal 
treatment. This subject could not be found in line listings of SAEs or ADOs or in in-text sections 
on LFTs in the ses (this subject, 5013018, is described below). Due to concerns of missing 
other remarkable cases the sponsor was asked to provide more information about outliers on 
LFTs (e.g. using specific cut-off criteria for subjects with normal values at baseline and other 
specifications). 

The results of a N005 response to our inquiry was submitted and are summarized in section 
7.1.7.3.3 in thisreview. 

Since most narratives describing elevations in GGT (and/or ePK) did not mention laboratory 
results on WBe and differential it may be informative to ask the sponsor about any cases of 
elevated LFTs with eosinophilia. Cholangitis (with increased GGT and also generally increased 
alkaline phosphatase) in the presence of eosinophilia would be highly suspicious of a drug
related event. 

In addition to the previous described subjects with elevations in LFT(arrdlvrCP K) the following 
subjects are noted. 

The following are subjects found with elevations in LFTs (±CPK elevations): 

-, -, 

• The following subject was found in the narratives (which were provided for subjects 
with greater than 3 times the ULN of LFTs) but the subject was not listed as an ADO or 
an SAE. Subject 503018 in the 15 mg Pal group in Study -305 was a 44 year old male ,\ 
with no history or abnormal baseline values suggestive a pre-existing liver diso.rder 
who developed approximately 8 times the ULN of ALT and approximately 5 times the 
ULN of AST with about almost 4 times the ULN of GGT on Day 15 of Pal that 
resolved to normal values after 9 days (on Day 29) following Pal cessation on Day 20. 
The subject received 12 mg daily of Pal for 7 days (during a titration period) followed 
by 12 days at the 15 mg daily dose-level. 

The marked elevation in LFTs in the above subject is likely to be drug-related 
given the patient's unremarkable past history and normal baseline LFTs, the marked 
increase in LFTs after afew weeks of a high dose of Pal that resolved upon dechallenge. 
The elevated LFTs were not reported as AEs and the subject withdrew from the study 4 
days after Pal was stopped (on Day 20, LFTs were elevatedfrom Day 15, "onward" and 
normalized on Day 29). The narrative doesn't say why Pal was stopped on Day 20 and 
the subjects was not listed as an ADO. The narrative says he withdrew from the study on 
Day 24 "due to non-compliance. " This subject wasfound in the narratives, but a 
description of this subject could not be found in in-text sections in the SCS or in in-text 
sections of the Study Reportfor Study 305 (e.g. sections in the ses and Study report on 
individuals meeting outlier criteria or on "individual subject changes" on laboratory 
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parameters such as Section 3.2.1 on page 160). Concomitant medications reported at 
baseline: amfebutamone hydrochloride 400 mg and lisinopril 10 mg/day. 

One subject (500853) was an ADO in Study -305 due to elevated liver enzyme levels of up to 5 
times the ULN on ALTon Day 14 that remained elevated through Day 19 of treatment (over 4 
times ULN), along with elevations in AST and GGT These events led to early discontinuation of 
Pal on Day 20. This subject was in a low dose group (3 mg Pal/day) and resolved about one 
week after treatment cessation. ALT increased up to 214 U/I (6-43 U/l within normal limits) and 
AST reache4 76 Ull (11-36 WNL) and GGT was slightly elevated (72 U/I with 10-61 WNL). 

This ADO is likely to be drug-related given no pre-existing condition or concomitant 
medications to explain these elevations and given resolution of these elevations upon 
dechallenge. It is noteworthy that this subject was in the lowest dose Pal group (only 3 mg/day). 
Therefore, it is possible that an unidentified underlying condition may have at least in part 
contributed to the elevations in LFTs. 

A copy of the narrative of the above subject and of others are provided in the latter part of this 
subsection. . 

The fOllowing provides more infOrmation on previously mentioned subjects who had baseline 
LFT abnormalities who were ADOs due to abnormal LFTs:- ---.-.. 

Study -303 describes 3 Pal subjects (201684,201518 and 201445) who were ADOs due to non
serious liver-related events (occurred in 1 subject in each of the following Pal groups: 3 mg, 6 
mg and 12 mg groups). All three subjects had abnormal LFTs (liver enzyme levels) at baseline 
and/or screening assessments and all three showed afurther elevation or similar abnormal 
levels during DB Pal treatment that resulted in early treatment cessation. One of these subjects 
also had "fever" and "bronchial process. " LFT elevations in this subject (201518) and subject 
201445 did not exceed 3 times the upper limit of normal and one sucject was discintued on Day 1 
of the DB phase. 

Among the above 3 subjects (ADOs) with abnormal baseline LFTs, subject 201684 had the most 
remarkable LFT increasesfrom approximately 2 times the ULN on ALT and AST at baseline to 
approximately 10 times the ULN on ALT and approximately 5 times the ULN on AST (GGT<2 
times the ULN) on Day 17 of treatment (6 mg/day of Pal). This subject was on risperidone prior 
to the study (Day -4). A copy of the narrative is provided below and the following summarizes 
findings. Study drug was discontinued on Day 24 as levels remained high and LFTs started to 
decrease from previous values on Day 25. This subject was a 22 year old female subject who 
had abnormal levels at baseline but had no remarkable history that would explain her abnormal 
LFTs (as described on page 136 of the CSR). Clearly from the baseline values this subject had a 
pre-existing and undiagnosed condition. Yet these elevations could have been exacerbated by 
Pal treatment as suggested by decreasing levels upon treatment cessation and she was receiving 
Risperidone prior to the study and until Day -4. 

-, -, 

l47 



Med binder - page 281 of 549

Clinical Review 
Karen Brugge, MO 
NOA 21-999 
Paliperidone OROS® oral formulation 

Copies orNarratives ora few ofthe above subjects are provided below, so as to provide some 
more detail of the progression of the events and diagnostic work-up if any (of which some of the 
examples below also provide (he investigator's or other clinical interpretations of which some 
may differ from the above interpretation by the undersigned reviewer). Key events described in 
these narratives were previously discussed above. 

Although this subject was only receiving 3 mg Pal daily Pal-induced elevations in LFTs is 
suspected: 
Subject 500853 (paliperidone; preferred term: hepatic enzymes increased; 

) was a 27-year-old man with a diagnosis of schizophrenia, 
undifferentiated type. The medical history and screening physical examination 
were normal; no history was reported of hepatic disorder or alcoholism. The 
subject discontinued haloperidol 7.5 mglday, orphenadrine 100 mg/day; rescue 
medication lorazepam I mg/day was given only on Day -5. No concomitant 
medications were reported at baseline. At screening Day -2, laboratory values 
were unremarkable; the baseline (Day-I) laboratory values were normal. The 
hepatic enzymes at screening and baseline were within normal limits. 
On Day 14 while receiving paliperidone 3 mglday, hepatic enzymes increased 
(increased liver enzymes-verbatim) were reported as an adverse event. 
Elevations were present in the following hepatic enzymes: alani~e_. __ . _ _ 
aminotransferase (ALT) 214 U/L (reference: 6-43 U/L), aspartate __ 
aminotransferase (AST) 71 U/L (reference: 11-36 UlL), and gamma glutamyl 
transpeptidase (GGT) 72 U/L (reference range 10-61 U/L). 
On Day 19 the ALT was 171 U/L, the AST was 76 U/L, and the GGT was 
58 U/L (within normal limits). On Day 27 (post study Day 7), the' AL T remained 
elevated at 44 UlL, the AST was normal at 23 U/L and the GGT at 40 U/L was 
within normal limits. 
Study medication was discontinued on Day 20 due to the increased liver 
enzymes, which resolved in 25 days. The investigator considered the increased 
liver enzymes to be moderate in severity and very likely related to study 
medication. 
The subject received paliperidone 3 mglday for 20 days and was withdrawn 
from the study on Day 20 due to the increased liver enzymes. 
The AL T, AST and GGT were elevated at Day 14. The GGT returned to normal 
on Day 19, while the ALT and AST were further elevated. The subject was 
withdrawn from the study on Day 20 due to the increased liver enzymes. The 
AST returned to normal on Day 27 and the ALT remained elevated. As 
increased hepatic enzymes have been reported with the use of paliperidone, the 
sponsor considered that a causal relationship between the elevated hepatic 
enzymes and the use of the study medication in this subject cannot be excluded. 

The follOWing subject was previously described as having abnormal baseline LFrs but showed 
greater elevations on Pal: 
"Subject 201684 (paliperidone; preferred term: hepatic enzymes increased; 

) was a 22-year-old white woman with a diagnosis of 

-, -, 
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paranoid schizophrenia. The medical history and screening physical examination 
were non-contributory to the adverse event. There was no history of hepatic 
disorder. The subject discontinued risperidone 2 mglday on Day -4. Diazepam 
to to 15 mglday was given as a rescue medication from Day I through Day 10. 
At screening, laboratory values were unremarkable for the relevant parameters; 
hepatic enzymes were within normal limits. 
At baseline, elevations were noted for alanine aminotransferase (AL T 71 UIL; 
reference: 6 to 34 UlL) and aspartate aminotransferase (AST 50 U/L; reference: 
9 to 34 UlL). Despite the ALT elevatioris twice the upper limit of normal 
(a protocol violation), the subject entered the study. 
On Day 17, while receiving paliperidone 6 mglday, an adverse event of hepatic 
enzymes increased (liver enzymes increase-verbatim) was reported. At this time, 
AL Twas 376 U/L, AST was 164 U/L, gamma-glutamyltransferase (GGT) was 
60 UlL (reference: 4 to 49 UlL), and lactic dehydrogenase (LDH) was 228 UlL 
(reference: 53 to 234 UlL). Study medication was unchanged. 
On Day 22, ALT was 320 U/L, AST 164 U/L, GGT 59 UIL, and LDH 232 U/L. 
Study medication was discontinued on Day 24 as a result of the increased liver 
enzymes. 
On Day 25, AL Twas 230 U/L, AST 80 U/L, GGT 54 U/L, and LDH 173 U/L. 
The investigator assessed the liver enzymes increase as moderat~ iQ se~~~!ry ~l1d 
doubtfully related to the study medication. The adverse event w~s_QngQjDK<:lHhe 
time of study discontinuation. 
The subject received paliperidone 6 mglday for 24 days and was withdrawn 
from the study on Day 25 due to this adverse event. 
ER OROS Paliperidone: MODULE 2.7 Clinical Summary; 2.7.4 Clinical Safety 

The adverse event, "hepatic enzymes increased" was reported on Day 17. 
However, AL T and AST were increased at baseline. Although increased hepatic 
enzymes have been reported with the use of paliperidone, the sponsor considered 
a causal relationship between the adverse event, "hepatic enzymes increased", 
and the use of the study medication in this subject unlikely." 

o. Remarkable Glucose-Related SAEs. 

It is noteworthy that elevated levels of glucose, which is expected for the drug class (as described 
in labeling of approved atypical antipsychotic agents). Many of the patients with elevated 
glucose levels or other related abnormal laboratory measures (e.g. elevated insulin levels) had 
pre-existing diabetes mellitus or abnormal glucose (and insulin levels in some paitents) at 
baseline. Some patients had riskfactorsfor diabetes mellitus (e.g. obesity). Most events of 
hyperglycemia resolved in these patients (e.g. after cessation of Pal). 

Although hyperglycemia is already described in proposed labeling (as is the standardfor drug 
class labeling for this drug class) it may be infor.mative to ask the sponsor about any cases where 
hyperglycemia did not resolve upon dechallenge. Yet it may still be difficult to interpret results 
since some patients may have had undiagnosed diabetes or undetected diabetes prior to 
treatment which would be difficult to determine in retrospect. 
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Weight gain is known to be associated with this drug class and was observed with Pal which can 
increase riskfor diabetes. Appears this Way 

On Original 

The fOllowing subjects were some examples ofSAEs due to hyperglycemia and/or other events 
that were fOund upon review of some o{the short-term trial CSRs: 
The CSR of Study -305 describes the following SAEs in Pal subjects. SAEs of diabetes mellitus 
and hypoglycemia were reported in a subject (S50 1122). This subject subsequently developed 
SAE;s of "renal failure acute" and "G/ hemorrhage" which were reported on Day 40 of the DB 
phase (in the 9 mg Pal group) who was hospitalized. This 45 year oldfemale subject had a 
history of diabetes, hypertension and was overweight at baseline. She also had elevated OGrr 
glucose levels at baseline, as well as elevated cholesterol and triglyceride levels. While a role of 
Pal is possible, this subject had pre-existing conditions that at least contributed to these events. 

S501300 had hyperglycemia as an SAE and ADO on Day 11 of the DB Phase who was obese, 36 
year old male and had inc~eased appetite and weight gain during 15 mg Pal daily. This subject 
had elevated glucose and insulin levels at screening. Hyperglycf!Yf!i..a Yr:.sg:/-l!..ed:.afier cessation of 
treatment. 

See section 7.1.4.13 for a special search for glucose related AEs conducted by the sponsor. 

P. SAEs of Hyponatremia or "Water Intoxication" 
SAEs of hyponatremia were reported in afew subjects in both placebo and Pal groups. 

The Pal subject in Study -305 with this SAE (501136) had a previous history of seizure due to 
hyponatremia and was reported to have ."water intoxication" on Day 18 on Day 18 of 9 mgl day 
Pal that resolved with treatment within 3 days. Study drug was discontinued on Day 19 due to 
extrapyramidal related AEs. Electrolyte levels were normal in this subject exceptfor a low 
potassium on Day 20. 

Thefollowing subject wasfound in a line listing ofOL subjects in the 120-Day SUR who was 
previously listed under Subsection / on Seizures: 

• Subject 500108 (SAE and ADO): had convulsion reported, hypo nate rm ia, psychogenic 
polydipsia, aspiration pneumonitis and exacerbation of schizophrenia reported. 
Psychogenic polydipsia has been reported in this patient population which can lead to 
these other events of hyponatremia, convulsion and aspiration pneumonitis. 

Q. SAEs of Duodenal Perforation or Gastrointestical Hemorrhage 

, -~ , 
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Because of the formulation (OROS) it is important to describe any potential cases of duodenal 
perforation. See below. 

I SAE of Duodenal Perforation and 1 SAE of Gastrointestinal Hemorhage in a 6 mg and 9 mg 
Pal Subject, respectively were reported with subject descriptions as follows in which the etiology 
ofthese events are not clear: 

• See the description of subject 501122 in Study -305 (in the 9 mgPal group) above who 
had diabetes mellitus who had SAEs of "diabetes mellitus, " "renal failure acute, " and 
"GI hemorrhage." This subject had a history of pre-existing conditions (diabetes 
mellitus, hypertension, overweight, among other conditions) that can lead to these type 
of events, although the role of the study drug is possible given the events of 
hyperglycemia known to be associated with this drug class as described in labeling of 
approved drugs. The etiology of GI hemorrhage is not clear based on the sponsor's 
descriptionfound in the CSR. This subject had multiple conditions that complicqted 
the clinical picture. 

• The CSR of Study 303 describes one Pal subject (201333) with "ruptured duodenum" 
on Day 3 7 of 6 mg Pal treatment (in a 47 year old male) that required surgery and 
required early study withdrawal. This subject is not described as having any 
concomitant medications or any remarkable medical conditions or clinical 
abnormalities. Therefore the etiology of this serious and remacka.ble.. clinical event 
cannot be determined 

The potential role of the OROS formulation is unclear in the above cases. The former subject 
had multiple serious medical conditions and one might suspect th'at this patient had a pre
existing undiagnosed GI disorder (obese, diabetes, renal failure, and others). However, the 
OROS capsules may have exacerbated and undiagnosed underlying condition. The latter 
subject is less clear. 

The other subject is less clear, but could be an isolated case. Labeling should include standard 
language as was usedfor Concerta® asfollows (copiedfrom approved labelirig) but should also 
include a comment on the total number of subjects in all clinical trials in the development 
program who had any evidence ofGI rupture or GI hemorrhage and described the number of 
days and daily dose (with number of capsules received daily), which would be the above subject. 

"Potential for Gastrointestinal Obstruction 
Because the CONCERT A® tablet is nondeformable and does not appreciably change in shape 
in the GI tract, CONCERTA®should not ordinarily be administered to patients with preexisting 
severe gastrointestinal narrowing (pathologic or iatrogenic, for example: esophageal motility 
disorders, small bowel inflammatory disease, Ushort gut" syndrome due to adhesions or 
decreased transit time, past history of peritonitis, cystic fibrosis, chronic intestinal 
pseudoobstruction, or Meckel's diverticulum). There have been rare reports of obstructive 
symptoms in patients with known strictures in association with the ingestion of drugs in 
nondeformable controlled-release formulations. Due to the controlled-release design of the 
tablet, CONCERT A® should only be used in patients who are able to swallow the tablet whole 
(see PRECAUTIONS: Information for Patients}." 
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See the last section of this review for recommendations. 

R. Anaphylactic Reaction and Steven Johnson's Syndrome 

Only 1 SAE of anyphylactic reaction was reported but was treatable with diphenydramine but 
the subject had a recurrence, so the study drug had to be discontinued. The sponsor did not 
describe any cases of Steven Johnson's syndrome that could be found in in-text sections or 
reported as SAEs or ADOs .. 

S. Thrombocytopenia Cases: 

A clinically unremarkable numerical mean decrease in platelet count observed almost 
consistently in all trials. There were not ADOs or SAEs of thrombocytopenia that could be found 
in Phase III trials except for the following that appeared to have an underlying etiology. 
Although a bone marrow biopsy was not performed on this subject and other key diagnostic test 
were not mentioned to confirm the diagnosis. This subject is described below. 

100847 Study -301 as on page 1824 ofSCS: This subject is a 41 year oldwha developed low 
platelet count (as low as 80, 0001mm3

) days after starting OL Pal ciuriizg-ihe ".stabilization phase 
if study -301 (Day 15 in this study phase and Day 71 in the study involving OL Pal). The subject 
was receiving 12 mg of Pal daily (as described in the narrative provided in the Safety update 
report submission under this NDA). This SAE was worked up by a hematologist. The subject 
also·had high reticulocyte count, megaloblastic and macrocytic anemia and decreased WBC 
from 9400 at baseline to 5400 during OL Pal treatment (hematology values on all parameters 
including platelet count were generally normal at baseline. He was not receiving concomitant 
medications and his hematology work-up was negative (no jaundice, hepatomegaly or 
splenamegaly, no schistocytes on peripheral smear or elevated bilirubin and no 
lymphadenopathy or evidence on physical examination for cancer. Bone marrow and B 12 and 
folate levels were not obtained but the patient was treated with multiple vitamins (iron,folate. 
and others) and thyroid extract. Hematology parameters showed improviement with this 
treatment as the patient was continued on OL Pal with the dose titrated up to 12 mg daily. 
Platelet count increased to 260,000. mm3 on a date that appears to be after multivitamin 
treatment was initiated and whiel the patient was continued on Pal. The patient also had 
elevated LDH The hematologist suspected a nutritional deficiency in this 54 kg male subject· 
with schizophrenia asfollows (as copiedfrom the CIOMS Report on this subject on page 2088 of 
the SCS): 

A hematoglist's evaluation revealed the appetite of the patient increased along with 
behavioral improvement while on study medication. Subsequently the subject started 
complaining of lethargy, weakness, anorexia and shortness of breath. A 
complete blood count showed mild pancytopenia and elevated LDH. The 
pancytopenia subsequently improved after receiving B 12 injections along with 
folic acid 1 mg'intramuscularly for 10 days. The hematologist also reported 
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"The peripheral blood picture, pancytopenia, elevated LDH and prompt response 
to B 12 and folate is consistent with B 12/folate deficiency. I feel this is 
nutritional B t2/folate deficiency. [n [ndia, this is a very common problem, 
hence B 12/folate levels and bone marrow is not routinely performed in all 
cases. It is done only if the patient does not respond to B t2 and folate. I 
do not feet this is drug induced marrow suppression or drug induced impaired 
absorption ofB t2/folate. The development of B 12/folate deficiency and 
commencement of the drug is purely coincidental". 

T. Miscellanious SAEs or ADOs 

The following is an additional remarkable SAE to which the etiology is unknown that was found 
by the undersigned reviewer (that did not fall under previous categories): 

• Subject 201422: This 56 year oldfemale is described because she had an SAE of 
"traumatic hematoma" that required "subcranial evacuation" and was associated 
with "complications." This SAE was reported on Day 255 of OL Pal (9 mg/day) and 
lead to an ADO, as well as hospitalization and surgical intervention. She also had the 
SAE of "schizophrenia aggravated" that required continued hospitalization after she 
recovred ."with uspecified seqeuelea on Day 269. " This subject-hadA.Es oft(arterial 
hypertension (3 times)" and "increase weight" during ol tl:eatliieiii." She had 
received placebo during the DB 6-week lead-in study. Without additional information at 
least a role of Pal is suspected. 

Additional SAEs or ADOs {rom Phase I Trials 
The following are noted since they may suggest a new finding not previously described and not 
described in drug class labeling of approved antipsychotic agents. 

Narrative for Discontinuation Due to Adverse Event 
R076477-SCH-1010 
CRF ID: 100040 
Country: Romania 
Study medication: ER OROS paliperidone 
Subject 100040 (dystonia), a 34-year-old white man with residual-type 
schizophrenia and an otherwise unremarkable medical history, was randomized 
to the ER OROS paliperidone group. His baseline PANSS score was 50 and the 
CGI-S indicated mild disease severity. Prior to the study, he was taking 
clozapine 200 mgonce daily which was stopped on Day -5. The subject 
presented with mild diarrhea on Day -I which resolved the same day with 
furazolidone treatment. On Day 2 of the study, the subject experienced mild 
oculogyric crisis and moderate severity laryngeo-pharyngeal dystonia which 
resolved the same day after treatment with diazepam and trihexyphenidyl. The 
subject withdrew from the study on Day 2 due to the adverse events and 
clozapine therapy was resumed on Day 4 for treatment of psychosis. At baseline 
(Day - to), his serum chloride level was 107 mmollL (normal range: 94 and 
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112 mmollL). By Day 5, the value had increased to 113 mmol/L. A concurrent 
creatine kinase level was also elevated (607 U/L; normal range: 18-198 U/L). 
With exception of low serum cholesterol values (3.02 and 3.64 mmollL; 
normal range: 3.88-6.83 mmollL), all other serum chemistry values were within 
normal limits. No follow-up laboratory information is available. 

7~1.4 Other Search Strategies 

The following subsections are special search strategies conducted by the sponsor. 

7.1.4.1. Sponsor's Results of AEs of "Common" AEs of "Interest" 

The sponsor analyzed common AEs of "interest" of which findings are summarized in 
subsections below. The sponsor conducted this analyses on completed short term Phase III trials 
(Studies -303, -304, -305, short-term, placebo-controlled, fixed, parallel group 6-week trials 
using multiple dose-levels) and on the ongoing OL extension trials (-702, -703, -704, -705). The 
sponsor also provides results from the elderly short-term, flexible-dose (3 to 12 mg/day), placebo 
controlled Phase [[[ trial, Study -302. 

All results described in this section including any descriptions of related SAEs, and ADOs are 
using a 5/31105 cut-off date for ongoing studies (the longterm OL studies). 

An analyses of AEs of "interest" were not conducted for the ongoing placebo controlled 
"prevention of recurrence" study (-301) and for the ongoing OL extension trial (-701 of which 
Study -301 is the lead-in study). ' 

Reviewer Comment and Caveat to Results Described in Subsections 7.1.4.1-12. 
Please refer to previous sections 'of this review for a description of additional cases found by the 
underSigned reviewer (primarily provided in Section 7.1.3.3 of this review). Also see previous 
comments on questions that the sponsor was asked to clarifY on other cases (see Attachment 1 
and Section 7.2.8). 

The sponsor has responded to some of questions about potentially clinically remarkable subjects 
(e.g. listing all subject with syncope, questions about capturing subjects with suicidality)), while 
responses to other questions relevant to finding potentially clinically remarkable subjects are 
pending at the time of this writing. Responses received late in this review cycle have not yet 
been reviewed (see Section 4.1 for a listing and Attachment 1 for questions asked). 

Refer to the last section of this revie'w for more comments and recommendations. 

One additional comment about results provided below is that the results of ongoing OL trials are 
difficult to interpret. Therefore, the OL trial results are generally not described in this review, 
unless the underSigned reviewer found results that might suggest a new signal not was observed 
in the short-term trials. 
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7.1.4.2. Search for Tachycardia-related AEs 

Reviewer Comments. Results are similar to that described in the subsection below of "Common 
AEs" (section 7.1.5) in which a drug-related signal for tachycardia was found. 

The following summarize the sponsor's results: 
• An incidence of9 to 14% of tachycardia was observed in paliperidone groups (3, 6, 9, 

12 and 15 mg daily dose-levels) compared to 7% in the placebo group in fixed dose, 
placebo controlled, parallel group, short term Phase III trials of almost all non-elderly 
patients (included AEs of increased heart rate, sinus tachycardia, tachycardia and 
tachycardia paroxysm). 

• The elderly short-term Phase III Trial (-302) showed a i 6% incidence of tachycardia in 
Pal subjects (flexible daily dose of 3 to 12 mg) compared to 0 placebo subjects. 

• The sponsor also conducted "life table" analyses of AEs of interest, including 
tachycardia. Based on these analyses the sponsor reports that tachycardia was 
reported by most subjects within 2 weeks of treatment in short-term DB Phase III trials 
and within the first month of OL treatment in the OL extension trials. 

7.1.4.3. Search for Orthostatic Hypotension-related AEs 

The incidence of orthostatic hypotension reported as an AE and of outliers on vital sign 
parameters (meeting criteria for orthostatic hypotension) are described under appropriate sections 
in this review (refer to Sections 7. \.5 and 7.1.8, respectively). 

Reviewer Comment. Orthostatic hypotension is known as an adverse effect of atypical 
antipsychotic drugs and is generally described under Precautions in approved drugs in this drug 
class. 

It is noteworthy that orthostatic hypotension as defined by objective vital measures occurs with a 
greater incidence and a greater difJenince in the incidence between Paliperidone and placebo 
groups (as high as 11 % in the high-dose 15 mg group compared to only 4% of placebo subjects) 
than the incidence when orthostatic hypotension is reported as an AE (4% in the 15 mg 
compared to 1% placebo). This observation may suggest that many subjects meeting outlier 
criteria for orthostatic hypotension did not have symptoms and were therefore not considered by 
investigators to have a clinically significant event, sllch that the event was not reported as an AE. 

The sponsor also describes results of a safety pharmacology Phase I study (-SCH-IOl) but since 
this study did not include a placebo group results are difficult to interpret. It is noteworthy that 
the incidence of orthostatic hypotension AEs that were elicited upon direct inquiry of the subjects 
(55% and 79%for the OROS and lR treatment conditions) were higher than AEs reported by the 
investigator (28% and 56% for each respective treatment condition). A greater incidence 
observed upon direct inquiry versus reported as an AE is not surprising to the undersigned 
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reviewer given that this observation has also been reported among placebo subjects in some past 
trials of other drugs that used a placebo con/rolled study design. 

The results from the fixed dose, short-term Phase IIf dataset also shows at least trends for a 
dose-dependent effect with a greater incidence at higher dose-levels compared to lower dose
levels. 

See Section 7.1.3.3 for potentially clinically remarkable subjects and section 7.1.8 for vital sign 
results. 

Results of dose-dependent and time-dependent effects on the basis of vital sign results for 
orthostatic changes are discussed in Section 7.18 of this review. 

See recommendations for labeling and further comment under the last section of this review. 

7.1.4.4. Search for "Proarrythmic" Potential AEs 

The incidence of"proarrythmic" related AEs involved a search for" AEs of seizure, syncope, 
ventricular fibrillation and flutter, ventricular tachycardia, torsa(k-<:ie PQi.l}t~~l!nd AEs 
"consistent with sudden death." The sponsor explains that these' terms were" selected in 
accordance with ICH E 14 (a guidance document for evaluation potential QT prolongation 
effects). 

The following outlines results of the short-term Phase m trial saf~ty dataset: 
o No Paliperidone subjects had sudden death related AEs. 
o Seizures (convulsion or grand mal convulsion were reported in one 12 mg Pal subject :; 

«I % in this 12 mg group) and one 6 mg Pal subject « I %) and in no other treatment 
groups (including 0 out of355 Placebo subjects and 0 subjects in the 3 mg, 9 mg and 15 
mg Pal groups with a total of286 subjects in these 3 Pal groups). 

o Syncope was reported in 1 subject (less than 1% of subjects) in each treatment group 
including the placebo group (generally 1-3 subjects per treatment group of 127 to 355 
subjects/group ). 

The sponsor had ECG data of all of the above subjects reviewed. The sponsor had vital sign 
data reviewed for subjects with syncope. The following observations were described in the SCS 
based on this review of ECG and vital sign data from these subjects: 

o None of the 10 Pal subjects had QTcLD values of over 450 msec or an increase from 
baseline of greater than 60 msec at time-points near or at the time of the AE. 

o Among the 8 Pal subjects with syncope, none had orthostatic hypotension based on 
postural vital sign data but 2 of these 8 subjects had the following abnormal vital signs: 

• Subject 300649 in the 6 mg group was a 36 year old female a standing HR of 120 
bpm, supine BP of 90/50 111mHg. That day she had AEs of syncope, diaphoresis, 
hypoglycemia and dizziness (Day 2) which spontaneously resolved as she 
continued in the study. 
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• Subject 502318 in the 3 mg group was a 40 year old women with syncope and 
hypotension at baseline and on Day 2 (standing BP of 100-70). 

No Pal subjects of the elderly Phase III trial, -302 had "proarrhythmic" related AEs (out of76 
total Pal subjects compared to 2 outof38 placebo subjects (5%) with a proarrhythmic related 
AE). 

The OL dataset showed only 2 subjects out of over 1000 subjects with a proarrhythmic related 
AE (syncope in 1 subject and seizure in another) in these Pal OL extension ongoing trials. These 
2 subjects did not have a QTcLD of over 450 msec at or near the time of the AE or an increase 
by over 60 msec and vital signs were within normal limits in the subject with syncope (vital sign 
data was reviewed by the sponsor in subjects with syncope). 

Reviewer Comment. It is not clear from the descriptionfound in the SCS1why the above OL. 
subjects had syncope and seizure and the nature of these events is also unclear. A subject 
number for these subjects cannot be found. 

See Section 7.1.3.3 of this review for descriptions of additional s.uqject~. _~ngluqing a subject with 
SAEs of hypotension and dizziness and had AEs of syncope and ~rp:dyc!!r.q£a .. _Holter monitoring 
revealed episodes of "pauses" of up to 8 seconds long in one subject 300541 that was found in 
the CSR of Study -304 .. 

The sponsor was asked about subjects with syncope in Phase III trials (as discussed in other 
sections of this review) and a response was recently received late-in the review cycle (so will be 
reviewed at a later date, as previously discussed). ''f 

7.1.4.5. Search for Ischemia-related AEs 

Only 2 Pal subjects out of over 900 Pal subjects «1% in their respective Pal 6 mg and 12 mg 
treatment groups) had an ischemia related AE (myocardial ischemia in each subject), and none of 
the 355 placebo subjects had this type of AE (upon a review of AEs with MedRA terms listed in 
Appendix 2.7.4.3.11 of the SCS that were identified as ischemia related AEs, according to the 
sponsor). 

One elderly Pal subject in the elderly Phase III trial (Study -302) had "acute coronary syndrome" 
(out of 76 Pal subjects) and no placebo subjects had an ischemia related AE (out of 38 subjects). 
The "acute coronary syndrome" was reported as an ADO and an SAE (refer to Section 7.1.2 on 
SAEs). It should be noted that 1 placebo subject had "cardiac arrest" reported (refer to Section 
7.l.2 on SAEs). 

Seven out of 1167 (I %) of OL subjects had ischemia related AEs in the OL extension trials in 
which these subjects were reported as having an ADO and/or SAE due to an ischemia-related 

157 

----

-\ , 



Med binder - page 291 of 549

, 
, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

AE. 5 of these 7 subjects had cardiac-related AEs of ischemia. The remaining 2 subjects had 
stroke-related AEs of ischemia ("ischemic stroke" or "transient ischem ic attack"). 

Reviewer Comment. The incidence of the above events are not unexpected for the study 
population. Refer to Section 7.1.3.3 of additional individual subjects with ischemia related 
events that were found upon review ofCSRs of the three pivotal Phase III trials that were not 
found in the in-text sections ofSCS including the section on ischemia related events. 

7.1.4.6. Search for Suicidality~related AEs. 

Reviewer comment. Based on results described below the incidence of suicidality is generally 
expectedfor the study population and Pal treatment groups showed a similar incidence to 
placebo in the pooled dataset from short term non-elderly Phase III trials, except that the high 
dose Pal group (15 mg) showed an incidence of 3% compared to 1% of placebo and almost all 
lower dose Pal groups (except the 3 mg group had an incidence of 2%). It is difficult to 
determine if this finding is a real finding versus an artifact (e.g. due to multiple group 
comparisons on multiple dependent errors resulting in a Type I error). However, since the 
greatest incidence was observed in the highest dose group and since there is only one dataset of 
placebo controlled, fixed dose trials with only one stud)! using this. higfuj..Q~e~{evel, then this 
result should be taken as a possible true positive finding at this time. The -spo-nsor conducted a 
review ofCRFs ofSAEs (CIOMSforms, as described later) andfound CRFs of subjects in which 
the investigator had comments related to suicidality but did not report an AE of suicidality. 
Upon inquiry by the sponsor the investigators who had these particular subjects verified they 
'judged that no suicidality-related AE should be recorded. " 

The sponsor summary table is shown below. 
Table 40: Tre-atment-Eme:rgent Suicidality AdileEe. Evellt~ By MedDRA Preferred Term

Double-Blind Ph.ase 
(Studies RQ76477-SCH-303, R076477-SCH-304, and R076477-SCH-305: Safety Analysis Set) 

BR. OROS BR OROS BR OROS ER OROS ER OROS Ol~nz"pille 
p~ p~ Pll Pll Pll 

Placebo Img 6mg 9 mg I2mg 15mg, 10 rug 
Seidd:llity Group (N=J55) (N=I17) (N=235) (N=2#) (N=242) (N=113) (N=J64) 

Dic.riol!uy-d"Ii .. ed Term n(%) n(%) N(%) n{%) n(%) nC"") n(%) 

Tobl no. ;objects w[fh 
suicidalii)··relat.d AE 5 ( 1) 2( 2.) ! ( 1) :2 ( 1) 1 «1) 3 ( 3) 5 ( 1) 

SIIicidaUi)' 5 ( 1) 2{ 2) 2 ( 1) 2 ( 1) I (,:1) 3 ( 3) 5 ( 1) 

Suiddd ideation 4 ( I) 1 ( 2) 2 ( I) 1 ( '-'I) 1 «1) 3 ( 3) 3 ( 1) 
Suicide a'[(~mpt I «I) 0 0 1 ('-'1) 0 0 2( 1) 

It is important to note that the 10 Pal subjects with suicidality AEs in the short-term Phase III 
trial dataset had no history of suicidal ideation or suicide attempts. Yet, none of the placebo 
subjects of these trials that had suicidality who had a positive history for suicidality (as found 
upon review of the CSRs of these trials). Perhaps this reflects the subjectsfound by the sponsor 
that were nol captured in the results that included some subjects with suicidality that was 
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believed to be due to the overall condition (e.g. were reported as SAEs due to "exacerbation of 
schizophrenia 'j as described in more detail below (also see Section 7.2.8 of this review). 

The results of the OL trials are difficult to interpret since there was no placebo control group 
employed. However the overall incidence of suicidality (3% or less) in the Paliperidone 
treatment subgroups is not unexpected for this study population (based on the duration of 
treatment at the time the data were analyzed in these ongoing trials). 6 additional subjects in 
OL trials had suicidality described in the CRFs (according to the sponsor) but were not reported 
as having suicidality related AEs since the investigator consider the events as part of an 
exacerbation of their psychotic disorder and were reported as such. Even if these 6 additional 
subjects were reported as having suicidal related AEs and were counted as such, the incidence of 
suicidal related AEs in the OL subjects (a total of 31 subjects out of over 1100 total subjects, 
2.8% is well within the expected incidence of suicidality for this study population). 

The Safety Alert forms reviewed (CIOMS reports) by the sponsor's personnel revealed some 
subjects were found to have comments of suicidality in their CIOMS reports (but not reported as 
suicidal as an AE or separate SAE term). Upon inquiry with the investigator by the sponsor's 
personnel, these subjects were considered by the investigator to either not have suicidality or 
were subjects with suicidality that was believed to be part of the. tfu;ir oy_e..,:!!ll Elinical condition 
(and suicidality was not reported as an AE or SAE), as described in more detail under Section 
7. 2.8 of this review. Refer to Section 7.2.8 of potential concerns related to these findings. 
Despite these concerns the overall interpretation of the sponsor's results do not appear to be 
impacted (e.g. infavor of Pal over Placebo) with respect to a potential suicidality signal. The 
cases that the sponsor identified by a review CIOMSforms as beit:zg uncaptured included 
placebo, as well as Pal subjects and the number of subjects was small enough such that if these 
cases had been included in the sponsor results, then the overall interpretation of the results 
would not have been altered (e.g. the 15 mg group would still have a similar overall higher 
numerical incidence compared to placebo subjects). 

See the final section of this review for further comment. 

Results of the sponsor's analysis on suicidality events are described in more detail, below. 

The completed short-term fixed-dose Phase III trials of almost all non-elderly subjects (pooled 
dataset) showed an incidence of 1 % or less in placebo and paliperidone groups while a 3% 
incidence was reported in the high dose group (15 mg), while the 3 mg (low dose) group showed 
an incidence of 2%. Olanzapine group showed an incidence of 1 %. Suicide attempt was only 
reported in 1 placebo subject, 1 9 mg Pal subject and in 2 olanzapine subjects (each of these 
groups had an incidence of 1 % or less). 
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Methods of the sponsor's analyses on suicidality related events are described in more detail 
below. 

The following describes the sponsor methods, but also provides details on some subjects that had 
comments ofsuicidality in the subject's CRF were not included in the sponsor's enumeration of 
suicidal-related cases (only CIOMS Safety Alert forms used for reporting SAEs) were reviewed 
by the clinical team for comments related to suicidality in which suicidality was not reported as 
an AE or SAE. In summary these cases were excluded because the investigator either "denied 
suicidality" or "reported the symptom as part of [the] overall clinical condition" such that 
suicidal ideation was not reported as an AE or as an SAE (but instead another SAE term was 
used such as exacerbation of schizophrenia for reporting the subject). 

The sponsor determined the incidence of "suicide-related" AEs coded under MedRA preferred 
terms of completed suicide, suicidal ideation and suicide attempt (which were to be reported as 
SAEs). Note that these results likely reflect events as of the May 31, 2005 cut-off date. 
However, additional SAEs and deaths related to suicidality were reported in some trials after the 
5/31105 cut-off date but before the 8/31105 cut-off date (used for deaths and SAEs and in some 
studies ADOs, of ongoing trials). 

"AEs coded under MedRA preferred terms related to suicidality were..analyzed, as 
described in the following on page 107 of the SCS (copied verbatim): Suicide-related 
adverse events---coded under MedDRA preferred terms of completed suicide, suicide 
attempt, and suicidal ideation-were examined. Suicidality-related adverse events were to be 
reported as serious adverse events. Investigator comments were reviewed to identify 
suicidality associated with any other adverse events that were coded under other (non
suicidality) MedORA preferred terms, and that the investigator did not deem reportable as 
suicidality-related adverse events." 

Upon inquiry about the above methods the sponsor indicated that their clinical team reviewed 
selected CRFs (ofSAEs) as follows (copIed verbatim from their 512312006 response): 

"During the conduct of Studies R076477- SCH-302, R076477-SCH-303, 
R076477~SCH-304 and R076477-SCH-305, each serious adverse event 
(SAE) was reviewed by the clinical team for references to suicidality, 
aggression or agitation. If any of these terms were included in the 
investigators description of an event and not included as a separate adverse 
event (AE) on the Case Report Form (CRF) a Data Clarification Form (DC F) 
was sent to the site asking whether this term should be reported as an AE. If 
the site indicated it should not be added as an AE, the reply from the site to 
the DCF was entered in the Comments section of the database." 

The following table shows the subject numbers of the above reviewed CRFs and bolded subject 
numbers indicates which subjects were enumerated as having a suicidal-related AE (as provided 
in a 5123/06 response to our inquiry). Note that Appendix 2.7.4.3.8.3.1 of the SCS, referenced 
below, lists subject numbers of CRFs reviewed and Table 40 (referenced in the footnote to the 
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table) was the table in the SCS showing the incidence of suicidality-related AEs in the short-term 
Phase HI trial dataset: 

Table 2: Subject Li;,;ting by Treatment Group for St~bjects Included in Appendi.'IC L 7 A3 .83.1 in the 
SCS for Pooled Double-Blind Studies (R076477- SCH-302, R076477-SCH-303, R076477-SCH-304 

and R076477-SCH-305) 

·Plac.ebo 3mg 6mg 9mg 12mg 15mg OLZ 
300619 501329 300381 501339 201519 500623 200028 
500405 300301 501295 300692 
500447 300397 
501270 500464 

500672 
• Bolded = those included in the SCS Table 40 and in the appendix. 2.7.43.8.3.l 
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Table 5: Subject I.i..<ting From Appendi'l( 2. 7.43.lU.l With Ratiorutle fu, Non-Incln~oll in Table 40 

-" -.-.. 

for Double-Blind Studies (R076477-SCH-302, R076477-SCH-303, R076471-SCH-3Q4 3lld R076477-
SL"'H-305) 

Subject Treatment Group IncludedlNot Included in Table Rationale if Not Included as 
.1! 40 mAE rr 

200028 Olanzapiue 10 mg Included 
201j19 ER OROS PAL 12 mg Not Included Investigator denied 

:micidality 
300092 OlallZllplne 10 rug Not Included Inv~-tigator denied 

snicidality 
300381 EROROSPAL6mg Not Included Inv~"iigator reported 

~}'Dlptoru as part of o1.''eIall 
clinical condition 

300301 ER OROS PAL 12 mg Not Included Iuve:.-1igator reported 
symptom as part of ov--erall 
clinical condition 

300397 01anzapine 10 rug h'ot Included Investigator denied 
micidalitv 

300619 Placebo Not Included Investigator reported 
3ymptomas part of overall 
clinical condition 

5004fr5 Placebo Included 
500447 Placebo Not Included Suicide occurred after 

~ubjed left the 3tudy lind 
was not reported as anAE. 
No detjlils-Jlv'aiml:ile:on :tfris. 
event 

500464 Olanzapine 10 rug Not fnr.luded Investigator reported 
symptom as part of overall 
clinical condition 

500Q72 Olanzapiue 10 rug Not Included Im-.estigator denied 

500623 EROROSPAL 15mg Included 
micidali!Y 

501295 ER OROS PAL 15 mg Not Included Investigator dem-ed 
suicidality 

501329 ER OROS P}J. 3 rug Not Included Investigator denied 
illicidality 

501270 Placebo Not Iur.Juded Investigator reported 
symptom as part of overall 
clinical condition 

501339 ER OROS Pal 9 rug h'ot Inchl.ded Investigator reported 
s}'l)]ptom as part of oVNaIl 
clinical condition 
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Table 6: Subjed listing From Appendix L 7-43.83.2 With Rationale for Non-lndu;;iOll in Table 41 
fOTOpen.Label Exteusion Studi",~ (R076477· SClI-701, R076477-SCH-7Q2, R076477.SCH.703, 

R076477-SaI-704 and R0764-77-SCH-705) 

Subject Treatment GJ-o~ InclOOedlNot Included in Table Rationale if Not Included as 
-" 41 anAE .... 
300453 Pali!Pali Not Iru::htded Investigatm- denied 

5lticidality 
300623 OlanrPali Not Included Investigator d-emed 

suicidality 
300493 PalilPali Not Included Investigator reported 

symptom as part of overall 
clinical condition 

300494 PaliJPali Not Included Iml-e....<tlgator reported 
symptom as part of overall 
clinical condition 

300579 PaliJPali Not Included Investigator denied 
stticidality 

300098 PlaIPali Inclu<!ed· 
300518 Pali!Pali Inclurled 
500108 PaliJPali Not Included Investigato! denied 

suicidality 
500303 PaliJPali Included 

The CRFs that were reviewedfor any suicide related comments. However, it appears that only 
selected CRFs were reviewed based on an inquiry to the sponsor oj the-investigator as to why a 
suicide related AE was not reported in subjects with CRFs containing cofifiilehts related to 
suicidality, the investigators verified that suicidality-related AEs should not be reported in these 
particular subjects (4 out of 393 placebo subjects, 6 out of 1039 paliperidone subjects and 4 our 
of 364 olanzapine subjects). 

The largest treatment group difference between Pal and placebo group reported in the SCS (that \ 
excluded un-reported cases) was 3% in the 15 mg group compared to 1 % in the placebo group. \ 
Yet none of the 15 mg Pal subjects were among cases of suicidality that were not captured in 
these results (this specifically pertains to subjects that had suicidality described in the CIOMS 
form but that the investigator believed it to be part of the overall condition and were not 
reported using a term of suicidality and were not captured in this database as a suicidal event). 
Furthermore, several placebo subjects were found to fall under the category of un-captured 
cases. Additionally, consider all cases identified by the sponsor as uncpatured cases independent 
of the reason for these cases not being reported as cases of suicidality (e.g. cases in which the 
investigator denied suicidality after being inquired about comments in the CIOMS). If all such 
cases were included in the sponsor's results, then only one 15 mg subject out of a total of 113 
subjects would be added to their enumeration of suicidality related cases. Consequently, if this 
single subject were counted among suicidality cases in this 15 mg group then the incidence 
would have been 3.5% which is not substantially different from 3%. In conclusion, the cases 
identified as not being captured in the sponsor's results on suicidalitYlwoltld not have altered 
overall conclusions if they had been included in the results (based on results provided in a 
6/15/06 N005). 
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See sections 7.2.8 and the final section of this review forfurther comments and 
recommendations. 

7.1.4.7. Search for Aggression or Agitation Related AEs. 

Reviewer Comment. The sponsor's search for aggression and agitation MedRA preferred terms 
(aggression, hostility, homicidal ideation, agitation and psychomotor agitation) failed to show a 
greater incidence of these AEs in any given Paliperidone group (rangingfrom 3% to 7% in any 
given group) compared to placebo (J 0%) in the short-term Phase III trial dataset of almost all 
non-elderly subjects. Similar results were observedfor each type of AE in the Phase III 
dataset, as well asfor the elderly Phase III Study -302 (for aggression and agitation-related AEs 
combined, and for each individual AE). Results of OL trials are difficult to interpret, as 
previously discussed but the overall incidence of 8% and 3% in the less than 3 month and 3 
month and over Pal subgroups are not unexpectedfor this patient population and given that 
these studies are longterm trials of up to one year. As previously discussed the sponsor's 
subgrouping of subjects by duration of treatment is not a subgrouping to reflect the onset of 
these AEs relative to dosing but rather indicate how long a given subject has been on treatment 
at the time that safety data were analyzed in these ongoing trials (using a 5/3//05 cut-off date). 

7.1.4.8. Search for Somnolence Related AE 

Reviewer Comment. 
The table below (copiedfrom the SCS) shows at least trends for a greater incidence of 
somnolence in all Pal groups compared to placebo except for the :10 west dose Pal group (3 mg 
group). 

Table 66: Trealment-Emergent Adverse Events ofSollinolenc:e By MedDRA. Pn~ferred Tenn -
Double-Blind Phase. 

(Studies R07M77-SCH-303, R076477-SCH-304, and R076477-SCH-305: Safe!y Analysis Set) 

EROROS EROROS EROROS EROROS EROROS 
PAL PAL PAL PAL PAL Olanzapine 

Placebo 3mg 6mg 9mg 12mg 15 m" 0 10mg 
So-mnolence Group (N=355) (N=127) (N=235) (N=246) (N=242) (N"=lB) (N=364) 
Dictiona!y-derilled Term n(%) n(%) n(%) n(%) n rr:;) n{%) n{%,) 

Total no. sunjl'ds with 
s<)mo.ole.nce--reiatl'd AE 25 ( 7) 7 ( 6) n ( 9) 24 ( 10) 26 ( 11) 10 ( 9) 70 ( 19) 

Somo.olence 25 ( 7) 7 ( 6) 21 ( 9) H( (0) 26 ( 11) 10 ( 9) II} ( 19) 
Hypersomnia (} 0 () {} 0 1 ( 1) (} 

Lethargy {} 1 ( I) 2 { 1) 0 () () () 

Sedlltion 13 ( 4) 1 ( I) 12 ( j) 8"(J) 15 ( 6) 2 ( 2) 24(7) 
Somnolence 11 ( 3) 6 ( 5) 8 ( 3) 17(7) 11 ( 5) 7 ( 6) 47 (13) 

Elderly subjects in Study -302 also showed a greater incidence of somnolence-related AEs (9%) 
in Pal subjects compared to placebo subjects (5%). 

-, -, 
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According to the sponsor, the above AEs in Pal subjects were not reported as SAEs or ADOs 
except for 3 subjects (each subject was in the 6 mg, 9 mg and 12 mg groups respectively) who 
were ADOs due to these AEs (refer to Section 7.1.3 on ADOs later in this review). 

7.1.4.9. Search for Prolactin Related AEs 

Reviewer Comments. It is not clear to the undersigned reviewer if all AEs listed in the 
sponsor's summary table (below) were actually prolactin related AEs. However, the results 
described in the SCS are not unexpected for this study drug or for the drug class and labeling in 
approved drugs in this drug class include a description of the known efficts of these drugs on 
prolactin levels under Precautions. However, labelingfor Risperdol® states that the "clinical 
significance of elevated serum prolactin levels is unknown for most patients." Refer to the final 
section of this review fQr recommendations in describing results of AEs that may be prolactin 
related that were reported with a greater incidence (twice that of placebo) in the 2 highest daily 
dose-levels of Pal (12 and 15 mg) examined in the pooled, fixed-dose, Phase III trials and as 
described in the next paragraph, below. 

-, --". - .. ~-- -

The incidence of subjects with any given AE identified by the sponsor as proliiCtin related (for 
the 3 Phase III short-term studies, pooled dataset) was 1% in the placebo group and in Pal 
groups at the lower dose-levels (3 mg, 6 mg and 9 mg), while the incidence was greater at the 
higher dose-level Pal groups of 12 mg (2%) and 15 mg (4%). These results are not shown in the 
summary table shown in this subsection (but were described in the SCS). Since the higher Pal 
dose-levels showed twice the incidence observed in lower-dose Pal groups and compared to the 
placebo group the results provide some evidence for a dose-dependent effect of Pal on these 
types of events. According to the sponsor, none of the prolactin-related AEs in the pooled Phase 
II/short-term trial dataset were reported as SAEs and 1 AE was reported as an ADO 
(galactorrhea). 

The following summary table was provided by the sponsor (prolactin-related AEs were not 
found by the sponsor for the elderly Study -302) .. 
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Table 58: Nun..*'er of Subj-ects Wifu Tre;rtm"nt-EIrErg.ent Potentially Prolactin Rewed Advase 
Events by:MEdDR.J\ Preferred Tam. and Sex 

Q':ooli!<! Thmbie-Blind Studies R076477-SQB03, 304,305: Safe:t\r An.lli-sl.Se.t} 
BROROS EItOROS EROROS EROROS EROROS 

P.<\L PAL P.-'.L PAL P.-'.L 01~ 
Pl3r:eIlo Jmg 6mg 9'rog 12mg lSrog l(}rog 

(N=355) (N=U7) (N=E5) (N=246) (N=242) (N=U3) (N=364) 

n(%} n(%) ll~} a!.!'} n~~l n~~ nry·) 
J\bl.e- :B5 Sl 117 152 14& 7J 245 

Ere:tile <iy5fuoction 1 (e:l) (} 1 ( 1) 0 0 1 ( 1) 1 «1) 

F.m:tIe no 46 93 94 94 4(} 119 

.-\mmonhoea 0 () 1 ( 1) 1 ( 1) 0 !} 1 ( 1) 
}.~tion irn!gubr 0 (} I ( 1) 0 (} (} (} 

Botb 355 121 235 146 242 113 3M 
AnorgaIDlia (} 0 0 1(<1) I «J) 1 ( 1) (} 

Breast m;;dm"ge (} 0 (} 0 1 «:1) (} (} 

Bn!3Sfpain. 0 (} 0 0 0 1 ( 1) 0 
Galactmrt!l.lea 0 1 ( 1) 0 (} 1 «I) 1 ( 1) 1 ( <:1) 

HYP"'trophy 0 0 (} 0 1 «I) 0 () 

~gynaECOI!I3st:ia 

L'-bido~d (} 0 (} 0 () 1 ( 1) 0 
Loss ofbllido 0 0 0 0 1 (e:l) (} 0 
SexuaJ &,-s:li.tncriO!l I ~ "'1) 0 0 0 0 (} 0 

Note: Per~ ca:k--u!at~d w.ith me l!'II!llber of 5UIljem pa: 5eX.:1S delamillaroL 

Table 59: Treatment-Emergflll Potrntiilly ProIa..--trn Related Ad,;e<se Eyenis by Me~R.<\~~~ed 
Term and Se.'< 

Q'aoled Open-Libel Studies RO?6477-SCH-7Q2, 703, 704, 105: Safe!l': .~(i:;lS Seq -_. --
PialPa!i 1'ia.'P3li P3li'Pili P:ililPsli 01'YliPsli OlaulPali 

~3 I!1DDms· >3n>:!nIhi ::;3monms :>3 months ~3 lDlIlrbs: >3 llli>IlilE 
(N=1(}7) (N=123) (N=178) (N=505) (N=I06) (N=143) 

n('%) nero) n{%) n(%) n(%) n(%) 

M,,~ 64 13 97 1,'ll ,74 ~ 

&&rue dysD.1Ill:ti<El IP) 0 0 4 ( 1) , 0 4 ( 5) 

FeIll3I" 4J 55 !II IYl 3::! 59 

P.!Il£Ilouhoi!a 0 2 ( 4) 1 ( I) 7 ( 3) 0 1 ( 1) 
ME!l5tru3tian iIregu!ar 0 3 ( 5) 0 1«1) 0 1 ( 2) 

Both 107 128 17& 505 106 I-B 

.-'.!lolgllsuria 0 0 (} 1 «I) 0 /} 

Blood proloron inrn!ased 0 1 <. I) 0 I {<ll 0 (} 

Breast p<rin 0 0 0 2 «I} i} /} 

Breast tenderness 0 0 0 1(<1) 0 I} 

Galactorrhoea 0 l(l} 0 4( 1) 0 1 ( 1) 

lIJpoEJlCohcril!3aEia 0 1 ( I) 0 (} 0 (} 

Il}op&tropl!:y 0 0 /} 2«1} 0 0 
bn!a9tfg}mccama>tia 

l.ibido dfaA!asro 0 /} /} I «I) 0 I} 

Loss ofL;oido 0 11 0 I «I) 0 /} 

SauaI dysfunction 0 0 0 4( I) 0 I} 

Note: PEffents5"; calnLlared wjfu the llW!lb!!r of mbjEdS pa sex. as denominaior. 

7.1.4.10. Search for Gastrointestinal Obstruction and Related AEs 

Since Pal was given as "non-deformable" tablet (OROS formulation) the sponsor determine the 
incidence of AEs related to gastro-intestinal obstruction (GIO AEs, using MedRA terms listed in 
Appendix 2_7.4.3.11 in the SCS). 
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None of the subjects in any of the 4 short term, completed, Phase III trials or in the ongoing OL 
trials had aGIO AE. 

Reviewer Comment. 
The undersigned reviewer found one subject with an SAE of ruptured duodenum previously 

. described under Section 7.1.3.3 of this review. A description of this subject could not be found in 
in-text sections of the SCS but was found in line listings and narratives in appendices to the SCs. 

7.1.4.11. Search for Neuromuscular Malignant Syndrome Related AEs 

Neuromuscular malignant syndrome (NMS) was not reported for any subjects in the completed 
Phase III trials (-302 through -305) or for the ongoing OL studies (-701 through -705). 
According to the sponsor, NMS and increased blood creatine phosphokinase (CPK) were 
reported for I subject (l 0005 7) in the ongoing "prevention of recurrence" trial, Study -30 I after 
receiving 3 weeks of blinded study drug (remains blinded). While this 34 year old male's 
symptoms have resolved "at this time" his CPK remains elevated. NMS was not reported in any 
of the Phase IIII studies. 

Reviewer Comment. At least one additional subject considered by the undersigned as likely to 
have had AEs of NMS was previously described, along with the abavesubjecl-I0005 7 under 
Section 7.1.3.3 of this review. - -. - -' . 

See results on laboratory parameters later in this review showing inconsistent elevations in CPK 
in Phase III trials and results in Phase I trials suggesting a dose-dependent signal for eleyated 
CPK in Phase I trials using the GRGS Pal formulation. ' 

Refer to the last section of this review for further commentand recommendations. 

7.1.4.12. Search for Extrapvramidal Side Effect Related AEs 

The following results were found in the SCS. 

-'-, 
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Table. 45: Treatment-EIDer-gent E'!:lnIp:;.nmidal Symptom (EPS) Related Adverse Events 

--

(pooled Double-Blind Studies R076477...sCH-303, 304, 305: Safety Analysis Set) 

Placebo 
EPSGraup (N=355) 
Diction:ny...deri'\,~ Tenn n("/~) 

Total No. with any EPS- 39( 11) 
mated adverse event 

Dyskinesia 12( 3) 
Dysldne3ia 3 ( 1) 
ExillIpyramidal disoRler 8( 2) 

Muscle twikbing 1 «1) 
T3Hm'e dyskinesia 0 

Dystonia 4( 1) 

Dystonia 2{ 1) 
Muscle spasms 1 «I) 
Oculogyralion 0 
Trismus 1 (4) 

Hyperkinesia 14 ( 4) 

Akai:1risia 14( 4) 
Hyperkinesia 0 
Restless legs S}'Ilm-ome 0 

Parkinsonism 8( 2) 
Bradykinesia 0 
Cogwheel rigidity 1 «1) 
Drooling 1 «1) 
Hypertonia 4 ( 1) 
Hypokinesia 0 
Muscle rigidity 0 
Musculoskeletal stiffue."s l( 1) 
Parkinsonism 0 

Tremor 12 ( 3) 
Tremor 12( 3) 

EROROS EROROS EROROS 
PAL PAL PAL 
3mg 6mg 9rog 

(N=127) (N=235) (N=246) 
u("lo) N(%) n("lo) 

16( 13) 14( 10) 62(15) 

6( 5) 6 ( 3) 19 ( 8) 
0 1 (<1) 1 «1) 
6( 5) 5(2) 17( 7) 

0 0 0 
0 0 1(4} 
1 ( 1) 3 ( 1) 13(5) 
1 ( 1) 3 ( 1) 9( 4) 
0 Q 1 «1) 
0 0 5(1) 

0 0 0 
5( 4) 7( 3) 20 ( 8) 
5 ( 4) 7 ( 3) 20 ( 8) 
0 0 0 
0 0 () 

4 ( 3) 6 ( 3) 18:( 7) 
0 I) 1 (4) 
0 0 0 
0 .2 ( 1) 1 «1) 
3 ( 1) 3 ( 1) lO( 4) 
0 0 0 
1 ( 1) (I 3 ( 1) 
0 0 0 
0 1 «1) 5 ( 1) 
4(3) 6 ( 3) 11 ( 4) 
4 ( 3) 6 ( 3) 11 ( 4) 

Appears thIs way 
On Original 
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EROROS EROROS 
PAL PAL 
12mg 15mg 

(N=242) (N=1l3) 
n("lo) n(";") 

63 (16) 27 (24) 

21 ( 9) 10 ( 9) 
4( 2) 1 ( 1) 

18 ( 7) 9 ( 8) 
0 0 
0 0 

11 ( 5) 2 ( 2) 
9 ( 4) 1 ( 1) 
2 ( 1) 1 ( t) 
0 0 
0 0 

14( 10) 11 ( 10) 
23 (10) 11 ( 10) 

1 «1) o. 
0 0 

.15_< 6) ____ l((i) 
() 0 
(I 1 ( 1) 
0 2 ( 2) 
8 ( 3) 4( 4) 

'1 «1) 0 
'1 «1} 0 
2 ( 1) 0 
3 ( 1) 2 ( 2) 
8 ( 3) 3 ( 3) 
8 ( 3) 3 ( 3) 

OIanzapine 
IOmg 

(1\k 364) 
n(%) 

31 ( 9) 

7 ( 2) 
1 ( <1) 
6 ( 2) 
0 
0 
3 ( 1) 
1 (.::1) 

1 «1) 
0 
1 ( ~:l) 
8(2) 
7 ( 1) 
0 
1 (-:1) 
g ( 2) 

0 
I) 

1 «1) 
5 ( 1) 
0 
I) 

0 ~ 

2(1) ',. 
~ 

8 ( 2) 
8 ( 22 



Med binder - page 302 of 549

--, --, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

Figure 2: Simpson-Angus Rating Scale (SAS): Change From Baseline to End Point 
(pooled Doable-Blind Studies R076477-SCH-303, 304,305: s...1.fety Analysis Set) 

100 c::J Plac=bo N=337 
~ ER OROS PAL 3 mg N=120 

90 _ ER OROS PAL 6 m9 N=225 

CZJ ER OROS PAL Q m9 N=243 

80 
IB ER OROS PAL 12 m9 N=23S 
1!IIiI: ER OROS PAL 15mg N=113 
_ Olanzapine 10 mg N=352 
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Change in Total SAS Score at End Point 

Table 46: StllllJllafY of BARS Global Clinical Rating SCOl'e at End Point 
(pooled Double-Blind Studies R076477-SCH-303, 304,305: Safety Analysis Set) 

PJ.a.cebo 
(N=355} 

n ("/0) 

3mg 
(N=127} 

N("I.) 

6mg 
(N=23S) 

11(%) 

EROROSPAl. 
9mg 12mg 

(N=246) (N=242) 

11(%) 11('%) 
Global clinical rating of akathisia 

Endpoint 
Absent 
Que .. tiooable 
Mild akatbisia 

Modecate akathisia 
Marked akathi,ja 

Severe akaffrisia 

278 (&1..0) 104(&5.2) 2Of(&7 .. 9) 203 (&3.2) 1&9(79.1) 
43 (12 .. 5) 10 (&..2) 1& (7.&) 23 (9.4) 29 ( 12.1) 
l4( 4.1) 7 ( 5.7) 6 (2.6) 15 (6.1) 14 ( 5.9) 
6 (1..7) 1 ( 0.8) 3 (1.3) 3 (1.2) 6 ( 25) 
2 ( 0.6) 0 ( 0.0) (} ( 0.0) (} ( 0.0) 1 ( 0..4) 

o ( 0.0) 0 ( 0.0) 1 ( 0.4) 0 ( 0..0) 0 ( 0..0) 
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I5mg 
(N=lU) 

11(%) 

89 (78 .. 8) 
15 (l3..3) 
g ( 7.1) 
1 ( 0.9) 
o ( 0.0) 
I) ( 0.0) 

rota! 
(N=963) 

11 e.{,) 

Olanzapine 
lOmg 

(N=364) 

11(%) 

7&9 (&3 .. 1) 316 (8.&.5) 
95 (10.0) 25 ( 7 .. 0) 
50 (53) 13 ( 3.6) 
14 ( 1..5) 2 ( 0.6) 
1 (0.1) . 1 ( 03) 
1 ( OJ) O( 0.0) 
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Figure 3: Abnormal Involuntary Movement Scale (ATh1S): Change Fwm Baseline to End Point 
(pooled Double-Blind Studies R076477-SCH-303, 304,305: Safety Anatisis Set) 
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The following results on the incidence of concomitant medication (including antihistamine 
drugs) use for EPSE were also provided for each treatment group (for Phase £II -303 through -
305, combined) in the SCS: 

• 3 mg Pal (14%) 
• Pal 6 mg (13%) 
• 9 mg Pal (22%), 
• 12 mg Pal (24%), 
• 15 mg Pal (21%) . 
• Placebo (14%) 
• Olanzapine (12%). 

7.1.4.13 Search for Glucose Related AEs 

Reviewer Comment. It is well known and is described under Precautions of Risperdol® and 
other drugs in this drug class, that hyperglycemia and diabetes mellitus has been reported in 
treated subjects such that the sponsor has not revealed any new or unexpectedfindings. 
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In summary, the fixed dose, short-term Phase III dataset showed a 1% incidence in each 
treatment group (Pal groups, Olanzapine and placebo) exceptfor 2% in the lowest dose Pal 
group (3 mg). Two SAEs are also described by the sponsor in this section of the SCS (on page 
130) of Subject 50130(J in the 15 mg group with no prior history ofhyperglycemia who 
developed this event during treatment that resolved upon dechallenge (this subject was also an 
ADO due to this event). Subject 501122 in the 9 mg group had a history of diabetes mellitus who 
had AEs of "diabetes mellitus" and "hypoglycemia." While the former described subject was 
likely to have a drug-related event the events of the latter subject are less clear regarding their. 
relationship to Pal treatment. 

Open label trials failed to show any new remarkable findings. This dataset showed an incidence 
of 0% in most OL subgroups except for the> 3month Placebo (DB lead-in study 
treatment)IPaliperidone (OL treatment) subgroup (2%) and <1% in the> 3month 
PaliperidonelPaliperidone group. 

7.1.5. Common Adverse Events 

This section focuses on the incidence of common AEs which includes s(ifufharY tables that were 
provided by the sponsor. 

This section begins with a summary and interpretation of results as provided in the opinion of the 
undersigned reviewer (as denoted by italicized text). Summary tables of the incidence of 
common AEs follow thereafter (as provided by the sponsor that were primarily found in the SCS 
of the submission). . >~t-

In accordance with the MAPP, results on the incidence of AEs on the basis of gender, age.and 
ethnic subgroupings are provided under subsection 7.1.5.6. 

Reviewer Comment and Summary. The· summary AE tables of completed Phase III trials of 
primarily non-elderly subjects (ofpooled datafrom Studies -303, -304 and -305, shown in this 
section) reveal results that are expected (for at least one of the following reasons): 

• Given the known effects of Risperidone 
• Given the known Drug class or 
• Given the known mechanism of action of the drug (at the receptor level) or 
• Were findings that are expected for the study population. 

Some AEs failed to show consistent or remarkable evidence for a drug-related effect. 

The following are notable or possible exceptions to the above conclusions (most of the following 
AEs occurred in at least 2% of subjects in a given Paliperidone group with at least twice the 
incidence observed in placebo and suggested a consistent drug-related effect based on the 
pattern of the incidence across dose-levels of Pal): 

,~ , 
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a) Cardiac related events, as fOllows. 
• Tachycardia or sinus (s) tachycardia. While some AEs could be tachycardia due 

to orthostatic hypotension (an expected event), one cannot assume that all events 
were due to this expected drug-related adverse effect. See a discussion of 
evidence for drug induced supine tachycardia described under the section on vital 
signs (section 7.1.8) and SAEs involving tachycardia that could not be explained 
by the presence of orthostatic hypotension. 

• 1 °Atrioventricular block (A V block) occurred in 4.4% of 15 mg Pal subjects 
compared to 1.4% of placebo subjects which is an unexpected event. Note later in 
this review results on potential P R prolongation effects that appeared to be of a 
clinically unremarkable magnitude. 

• OT prolongation is unexpected for the study drug but is observed to varying 
degress with other antipsychotic drugs of primarily other drug classes but has 
been reported with some atypical antipsychotic agents. QT prolongation (as an 
investigation AE) was reported with an incidence in the 3 mg, 12 and 15 mg Pal 
groups that was at least twice that of placebo subjects but was not common (most 
groups had an incidence of <2% with only the 3 mg group being the exception 
with an incidence of 2.4%). 

b) Suicidal ideation occurred in 2.7% of 15 mg Pal subjects compared to 1.1 % of placebo 
subjects, 1.6% of3 mg Pal subjects and less than 1% of subjects i.flPlclJJ)fthe other Pal 
groups (6, 9 and 12 mg groups). Depression and anxiety or other.potentially related 
psychiatric AEs did not show evidence for drug-related effects based on the incidence of 
these AEs shown in the sponsor's summary table, but sleep disorder did show drug-related 
effects on the incidence of this AE. See the results of the sponsor's special search strategy 
for AEs of suicidality described under Section 7.1.4 iri this r~view. 

c) The following infection-related or respiratory-related AEs shown an unexpectedly greater 
incidence in at least the 15 mg Pal group compared to placebo (and the incidence was at 
least fl.lIice that of placebo}: 

• Upper respiratory tract infection and urinary tract infection in 3.5% and 
2.7% of the 15 mg group, for each AE, respectively compared to 0.6% of 
placebo subjects (for each AE) and generally less than 1% of subjects given 
lower Pal dose-levels. 

• Respiratory related AEs of cough occurred in approximately 2 or 3% of Pal 
subjects at each dose-level compared to 1.1% of placebo subjects, nasal 
congestion was reported in 3% of 15 mg Pal subjects compared to < I % in the 
lower dose Pal groups and in placebo subjects. 

Tachycardia, upper respiratory infection, coughing, rhinitis and other related AEs did show 
evidence of drug-related effects based on the incidence of these AEs in summary tables of 
Schizophrenia short term trials (used 10 and 16 mg daily dose-levels) and Bipolar short term 
trials (used 1-6 mg daily dose-levels) in approved labeling for Risperdol. ® 

While tachycardia is included in summary tables of adverse events in approved Risperdol® 
labeling, tachycardia is described in Risperdol® labeling as being associated with orthostatic 
hypotension under Precautions, similar to approved labelingfor other antipsychotic drugs in 
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this drug class. However, reJer to previous descriptions oj SAEs and/or ADOs oj tachycardia, 
independent oj orthostatic hypotension under Sections 7.1.2 and 7.1.3. 

Common AEs in the Elderly Phase III Trial (Study -302). 
The placebo controlled elderly Phase III trial generally showed similar findings, in which the 
Jollowing unexpectedfindings to the undersigned are noted (see the above discussion oj 
tachycardia as described in approved Risperdol® labeling): 

• Incidence oj sinus tachycardia and tachycardia AEs were 0% in placebo (for each AE) 
comparedto 5% oj each AE in the Pal group. 

• QT prolongation was reported in 7% oj Pal subjects compared to 3% oj placebo 
subjects. 

• Thefollowing were observed in the elderly trial but not the sort-term Phase III trials that 
were primarily of non-elderly patients (the incidence of Pal and placebo groups are 
shown): 

o Hypertension (5%, 3%, respectively) 
o Hypotension (5%, 0%): one cannot assume that hypotension in these subjects was 

orthostatic hypotension. 
• 1 0 AV block in 3% (2 out of 76 Pal subjects) compared to 0 placebo subjects (out oj 38 

placebo subjects). 

Common AEs in OL Trials 
Results oj the longer term OL trials (-702 through-705) are difficult to interpret since there was 
not a placebo group. Also comparisons between results oj subgroups on the basis oj Pal 
exposure oj 3 months or less, and exposure oj over 3 months are iiifficult to interpret since these 
results do not reflect the timing oj reported AEs relative to dosing. Instead these subgroups only 
reflect the overall incidence oj AEs for subjects subdivided into these subgroups on the basis oj 
duration oj treatment at the time the data was analyzed Jor these ongoing OL trials. Common 

AEs Jor describing results oj OL trials is defined as ~ 5% incidence in either the :s 3 month or > 

3 month Total Pal subgroups. This 5% cut-off level was selected by the undersigned reviewer 
for describing these results, since exposure in the OL was longterm. 

---~ _AA-

Common AEs in the OL trial dataset were generally expected AEs for the study population, the 
study drug or the drug class while also taking into account the nature oj the longterm trial (in 
which the longer the trial the greater the incidence of a given AE is likely to occur than in the 
short term trials). The folio wing findings were unexpected to the undersigned reviewer: 

• Tachycardia and/or sinus tachycardia were common unexpected AEs (zfthey 
occurred independent oj an orthostatic tachycardia). However, tachycardia was 
reported in Risperdol® approved labeling and is on this basis not an unexpected 
event. It is difficult to determine if the incidence oJtachycardia AEs was dose
dependent Jor several reasons. Firstly, the event is reported either as sinus 
tachycardia or tachycardia rather than having these AEs combined. Yet, another 
problem is distinguishing AEs oJtachycardia associated with orthostatic hypotension 
Jrom tachycardia that is not associated with orthostatic hypotension. 
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• Depression and agitation and anxiety AEs were common but not unexpectedJor the 
study population. See section 7.1.4 Jor "'other search strategies" oj related AEs. A 
potential signalJor AEs oj suicidality may exist at the 15mg Pal dose-level based on 
the incidence observed in the pooled short term Phase III trials that employed 
multiple dose-levels and a placebo control group in a parallel group study design (as 
previously mentioned). 

• Nasopharyngitis which was reported more commonly in Pal subjects compared to 
placebo subjects oJthe short term Phase III trials was a common AE in the OL 
longterm trials. 

Some drug-related AEs were reported in <5% oj subjects in the pooled OL trial dataset, such as 
AEs related to extrapyramidal side effects among others. 

Completed Phase III Trials -302, -303, -304 and-30S. 

The following table provides the incidence of AEs as specified (copied from the submission). 

Tabl.8: Treatment·ElIlergent Adverse Ewn!, Witb. at Le.as! 1% Incidence in lillY Paliperioone Trealm<!ut Group (3 Of 6 or 9 cr 12 or 15) 
and \Vb.ere the Incidence> Placebo by r ... ledDR..'I. Prefen'ed Term· Double-Blind Pb.a,e 

(Studies R076477.SCH.303, R07M71-SCH·304, and R076477-SCH-365: 'Saf~tyAniii-$isSei) 
ER OROS Pa!;periJOne-' _.'. _ ... OIauzapino 

Placebo 3 rug 6mg 9mg J2mg 15mg lOmg 
Body System or Organ Clas-) (N~35j) (N~127) (N~13j) (N=146) (N~242) ~113) (N=364) 
DictionaJ)·.deri·c'ed Term n(%) u(%) n ("I.) n ("/0) n ("I.) n(%) [1(%) 

Total no. subje-cts with adverse en'o.fs ~15 (66.1) 91 (71.1) 156 (66.4) 171 (69.5) 184 (76.0) 87 (17m 251 (692) 

Cardiac disol'ders ~3 (ll.l) 12 (17.3) 37 (15.7) ~j (183) 41 (16.9). 15 (13.3) )2 (143) 

AtriO"irenrricular block first d~gre.e. 5( L4) 1(16) 0 6(2.4) 2 (O.S) j (4.4) 4(1.1) 

Bundle branch block 6(1.7) H 3.1) 3 ( !.3) 7(2.&) l(OA) 1(0.9) 9 (2.5) 

Sinus arrhythmia 0 3 (1.4) 2 (0.9) 2 (0.8) 1 (OA) 0 1 (0.5) 

Sinus tachycardia 15(4.2) 11 (S.7) 9 (3.8) 1O(4.t} 17 (7.0) 8(7.l) 20 (5.5) 
Tachycardia 10 ( ~g) leU) 17 (7.1) 18 (7.3) 18(7.4) leU) 13 ( 3.6) 

Eye di.orden 6 ( 1.7) 3(~A) 2(0.9) S(3.3} & (3.3) 2 (l.S) 3 (0.8) 

Oculogl'Tation 0 0 0 5 (2.0) 0 0 0 

Vision blUIIed 4 ( 1.1) 1(0.8) 1(0.4) 0 5 (2.lj 1(0.3) 

Gastrointestinal disorders 58 (16.3) 25 (19.7) ~7 (10.0) 44 (17.9) 62(15.6) 18 (24.3) 62(17.0) 
.'l.bdominal pain upper 1 (0.6) 1 (0.8) 6(1.6) 50.0} 4(1.7) 1 ( I.S) 1 (0.5) 

Dian:b.""" g (2.3) 1(0.8) 2(0.9) 3 ( 1.2) 6(1.5) 2 ( 1.S) 6 (1.6) 

Dry mouth 1 (0.6) 3 (1.4) 8(3.4) 1 (0.8) 7(2.9) 4(35) 5( 1.4) 

D)'Spep3ia 14 (3.9) 3 (2.4) 6 (2.6) 5(2.0) 11(5.0) 6(5.3) BO.6) 

Na"",a 19 (5.4) 8 (63) 9 (J.S) 10{ 4.1) 10 (4.1) 1. (1.8) g (2.l) 

SalivaI)' hYp<fSecretioll 1(0.3) 0 1(0.4) 3 ( 1.2) 10( 4.1) 3(2.7) 0 

Toothache 4 ( 1.1) 2( 1.6) 5(1.1) 6(1.4) 5(2.1) 1 ( 1.&) 11 (3.0) 

Vomiting 17 (4.8) }( 16) 6 (2.6) 9 (J.7) 11 (5.(}) S (7.1) } ( 1.4) 
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Gen-e.ral disorders/administration site conditions 19 (5.4) 7 (5.5) 10 (4.3) 16 (6.5) 17 (7.0) S (7.1) 16 (~.4) 
Asthenia J (0.8) 2( 1.6) I (OA) 5(2.0) 5(2.1) 1(0.9) 1 (0.5) 
Fatigue 5(IA) 2(1.6) 2(0.9) 4(1.6) 5 (2.1) 0 6( 1.6) 
P·l'le:oci. 4( 1.1) 1(0.8) 1 (0.4) 5(1.0) 4( U} 1(0.9) 5( IA) 

Infections and infestation, 2S (7.9) 11 (S.7) 30 (lJ.S) 21(S.5} 27(11.1) 19 (l6.S) 24(6.6) 
Nasopharyugitis 10 (J.8) 40.1) 5(2.1) 4(1.6) 6{2.5} 3 (2.7) 5 (1.4) 
Upper re'piratory tract infection 1 (0.6) 1 (0.8) 2 (0.9) 3 ( 1.2) 2 (0.8) 4 (3.5) 1(03) 
Urimrry tract iufuction 2{0.6) 1(0.8) 2 (O.9) 2 (O.S) 0 3 (2.7) 2(0.» 

Investigations 41 (IU) 12(173) 31 (13.2) .n (IJ.(}) 34 (14.0) IS (15.9) 75 (10.6) 
Blood iruulin increased 2 (0.6) 3( 1.4) J(U) 2(0.8) I (OA) 1 (0.9) 3 (O.S) 
Blood pressure increased 2 (0.6) 3(2A) 1 (0.4) 1(0.4) 3 ( 1.2) l(U) 1(03) 
Blood triglycerides increased 1(0.3) 2( 1.6) I (OA) 0 0 3 (2.7) 4 (Ll) 
E\ectrocardiogram QTcOlRde.:i int"", .. 1 prolonged 9(25) 4 ( 3.1) 9( 3.8) 7 (1.S) 12 (5.0) 4 (3.5) 10 (2.7) 
Electrocardiogram T Wa\'e .b""IllL1l 4( 1.1) 3 (1.4) } (0.9) 4 (1.6) 1(0.8) 2( 1.8) 1 (0.5) 
Heart rnle increased 2 (0.6) 4(3.1) 1 (0.9) 1 (0.4) 3 ( 1.2) 0 1 (0.5) 
Weight increased 5 (1.4) 1 (0.8) 0 4( 1.6) 4(1.7) 3 (2.7) 15 (4.1) 

Mnsculoskeletal and conoective tissoe disorders 17 (4.8) 5(3.9) 10 (43) 13(5.3) 21 (8.7) 6 (5.3) 18 (4.9) 
Back pain J (O.S) I (O.S) 1(0.9) 3(1.2) j( 2.l) 0 6(1.6) 
Pain in extremity 4(1.1) 0 2 (0.9) 0 5(2.1) 3 (2.7) 2(05) 

T .. bl~ 8: Treatment.Emergent Ad,,,,,,se Events With at Least 2% Incidenc~ io Any Paliperidon~ Treatment Group (3 01" 6 or 9 or 12 oc 15) 
and \Vbere the Incidence> Placebo by MedDRA Preferred Term. Double-Blind Phase 

Body System or Organ Clas!) 
DictiOD.3Iy-deri;ted Term 

NeITous sptem disorders 
.-\kami.,ia 
Dk-z:iness 
Dystonia 
Emap}r.lmidal disorder 
Heodache 
Hypenonia 
Parkinsonism 
Sedation 
Somnolence. 
Tremor 

(Studies R076477.SCH-303, R076477.SCH·304, and R07M77·SCH·305: Safety Anah";. Set) 

Placel>o 
(N~35j) 

u(%) 

96 (17.0) 
14 (3.9) 
14(3.9) 
1(0.6) 
8(23) 

42 (11.8) 
4( 1.1) 
0 

13 (3.7) 
120A) 
12 (3.4) 

n(%) 

34 (26.8) 
5 (3.9) 
7(55) 
1(0.8) 
6( 4.7) 

14(11.0) 
3(1.4) 
0 
1 (0.8) 
6 (4.7) 

4 ( 3.1) 

11(%.) 

6& (2&9) 
7 (3.0) 

11 p.?) 
3(1.3) 
j (1.1) 

29 (I !J) 
3 ( 1.3) 

I (OA) 
12 (5.1) 
8(JA) 
60.6) 

ER OROS Piliperidooe 

9rog 
(N~]46) 

u(%) 

99 (~O.2) 

20 (8.1) 
11 (4.5) 
9(3.7) 

17( 6.9) 
34(13.8) 
10 (.tI) 

5(2.0) 

S(33), 
17 (6.9) , 
IlU5) 

12mg 
(N~242) 

n.(%) 

ItO (45.5) 
23-{9,~) -
12(.;i,()J.-. 
9 (3.7) 

1&(7.4) 
35 (14.5) 
S(3.3) 
3 (1.2) 

15 (6.2) 
11 (4.5) 
g (3.3) 

15mg 
(N~\l3) 

u("') 

47 (41.6) 
-·11 (9.7) 
. -.7.( 6.2) 

1 (0.9) 
9 (8.0) 

20 (17.7) 
4(3.5) 
2 (I.S) 
2 ( 1.8) 
) (6.2) 
3(2.7) 

OhUlZl!pine 

10rog 
(N~364) 

n(%) 

1B (33.8) 
7 ( 1.9) 

19 (5.!) 
1(0.3) 
6 (1.6) 

J) (9.6) 

5 ( 1.4) 

2( 0.5) 
24 (6.6) 
47 (12.9) 

8 (11) 

The following table provides the incidence of common AEs in the elderly Phase III trial (as 
provided by the sponsor). 

A~;lIl~»!ay 
.. ... On Originar 
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Table 27: Incidence of Commonll Tt-eatment.-Emergent Adverse Events 
(Study R076477-SCH- 302) 

Placebo EROROS PAL 
Body System or Organ Cl.'lSS (N=38) (N=76) 
Dictionary-derived Term n (%) . n (%) 

Total no. subjects with advene events 27 (71) )1 (Of) 
Nervous system disorders 9 (24) 22 (29) 

Sol1lllillence :2 ( 5) 7 ( 9) 
Dizziness 0 5 ( 7) 

E.m-apyrnmidal disorder 4 ( 11) 4 ( 5) 
Headache. 1 ( 3) 4 ( 5) 

Cardiac disorders 5 ( B) 20 (26) 
Sinus tachycardia 0 7 ( 9) 
Tachycardia 0 5 ( 7) 

l'sycruahic disorders 10 (26) 11 ( 14) 
Insomnia 4 (11) 7 ( 9) 
Agitation 2; ( 5) 2 ( 3) 
Anxiety 2 ( 5) :1 ( 3) 

Vascular clliorders :l ( 5) 8 ( 11) 
Hypertension 1 ( 3) 4 ( 5) 
Hypotension 0 4 ( 5) 

Gastrointestinal disorders 7 ( 18) 7 ( 9) 
Naurea 2; ( 5) 1 (. J) 

Vomiting 2 ( 5)lOt-.. 
Investigations 5 ( B) 7 ( 9) 

Electrocardiogram QT corrected interval prolollE.!_ed 1 ( 3) 5 ( 7) 

Electrocardiogram T wave inversion :2 ( 5) 1 ( 1) 
General disorders and administration site conditions :2 ( 5) 5 ( 7) 

Asfuenia 2 ( 5) 4 ( 5) 

~ Includes treatment--emergent adverse rep01ted in at least 5'% of the imbjects in either tre.atment 
group_ 

Cross-reference: .Aqlpelldix 2.7.4_3.2. L 

The following observation from a table found in the appendix of the SCS for this elderly trial is 
noted, since a similar potential drug-related signal was observed in the completed Phase III trials 
of primarily non-elderly subjects. 10 AV block in 3% (2 out of76 Pal subjects) compared to 0 
placebo subjects (out of 38 placebo subjects). This event was notshown in the sponsor in-text 
summary table in the SCS but rather in Appendix 2.7.4.3.1 of the SCS. 

Ongoing Phase III Trial-301. 
Since the trial is ongoing and blinded, results were not described. 

Ongoing Phase III Open Label Trials -701, -702, -703, -704, and -705, 

The following table summarizes the incidence of common (::::5% in any given treatment group) 
AEs, as provided by the sponsor. 
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Table 29: Incidence of Commonil Treatment-Emergent Adverse Events 
(Pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safe~ An.:uysis Set} 

PlaIPali PlaJPali PaIilPali PalilPali OllllllPali OlanlPali Tow Pali Total Pali 
Body System or Organ :::3 months>3 months ~3 month-s:>3 months 9 months:> 3 months:9 Jll()nths :> J mouths 
Cb:ss (N=107) (N=128) (N=17&) (N=505) (N=106) (N=14-3) (N=391) (N=776) 
Dictionary-derived Term n(%) n('%) n(%) n{%) n(%.) n(%) ne'/.) n(%) 

Total no. subjects with 
adverse eve,nls 68( (4) 98 (n) 93 (52) 350( 69) 68 (64) 109 (76) 229 (59) 557 (72) 

Nen-ollS syste.m 16(24) 62( 48) 4O(n) 181 (36) 20 ( 19) 6& (48) 86 (J) 311 (40) 
disorders 
Akathisia 5( 5} 19 (15) 9 ( 5) 48-( to) 4 ( 4) 18 ( 13) 18 ( 5) 85 ( 11) 
Headache 4( 4) 11 ( 9) 11(6) 54 (11) 8 ( 8) 20(14) 23 ( OJ 85 (U) 
Somnolence 4( 4} 9 ( 7) 4{ 2) 32( 6) 2( 2) 17 (12) to( 3) 58 ( 7) 
Extrapyramid1tl disoI"der 6( 6) 13 (10) 6 ( 3) 24 ( 5) 3 ( 3) 9{ 6) 15 ( 4) 46 ( 6) 

Dizziness 1 ( 1) 7 ( 5) 4( 2) 21 ( 4} 4 ( 4) 6{ 4) 9( 2) 34 ( 4) 
Hypertonia 1 ( 1) 6( 5) 1 ( 1) 15 ( J) 3 ( 3) 9" ( 6) 5 ( 1) 30 ( 4) 

Tremor 4 ( 4) 5 ( 4) 3 ( 2} 15 ( 3) 0 9{ 6) 7 ( 2) 29 ( 4) 
Dystonia 3 ( 3) 8 ( 6) 1 ( 1) 4 ( 1) 1 ( I) 3 ( 2) 5 ( 1) 1) ( 2) 

Psychiatric disorders 24 (22) 41 (32) 39 (22) 160 (32) 33 01} 60 (42) 96 (25) 261 (34) 

Inromnia 9( 8) 18 (14) t6( 9) 53 ( 10) L2 ( 11) 20(14) 37 ( 9) 91 ( 12) 
Anxiety :5 ( 5) 7 ( 5) 9" ( 5) 37 ( 7) W( 9L _IOC 7) __ 2.4C(,!) 54 ( 7) 

Depreg.~ioll 3 ( 3) 12 ( 9) 1 ( 1) 30 ( 6) 1 ( t)· -12 ( ll) -- -5 (--1) 54 ( 7) 

Psychotic disorde.r 6( 6) 6( 5} 11 ( 6) 31 ( 6) 10 ( 9") 14 ( lO) 27 ( 7) 51 ( 7) 
Schizophrenia 2 ( 2) 4(3) 6(3) 31 ( 6) 8( 8) &( o) 16 ( 4} 43 ( 6) 

Agitation 6( 6) 2{ 2} 8( 4) 13 ( 3) 9 ( &) 5 (3) 23 ( 6) 10 ( 3) 

Infections and 9 ( 8} 16 ( l3) 1O{ 6) 88 ( 17) 12 ( 11) : 24 (lJ} 31 ( 8) 123 ( 16) 
infestations 
Na'loplL'lryllgitis 2 ( 2) :5 ( 4) 3 ( 2) 28 ( 6) 4 ( 4) 6( 4) 9 ( 2) 39 ( 5) 

Cardiac disorders t6 (15) 28 (22) 17 (10) 64 (13) 14 ( 13) 22 ( 15) 47 ( 12) 114 (15) 
Tachycardia 2 ( 2) g ( 6) 7 ( 4) 2:5 ( 5) 3 ( 3) 9( 6) 12 ( 3) 42 ( 5) 

Sinus tachycardia 7 (J} W( 8) 2( 1) lS ( 4) 5 ( 5) 6( 4) 14 ( 4) 34 ( 4) 
Bundle branch block 5(5) 3 ( 2) 1 ( 1) 7 ( I} 5 ( 5) 2 ( 1) 12 ( 3) 12 ( 2) 

Note: Percentages calculated willi the number of subjects in each group as denominator_ 
'Adverse e,,-euts occurring in;-::5% of subjects in any treatment group_ 

See recommendations in the final section of this review regarding the above AEs. 

"Significant" AEs were previously described in a subsection on "Other Significant" AEs 
(Section 7.1.3.3) and results of a search for specific AE terms in either the study report or in 
subject narratives were previously described in Section 7.104. 
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7.1.5.1 Eliciting adverse events data in the development program 

The above sections are in reference to spontaneous reported AEs, as is standard procedure. Any 
special rating scales that might be considered as elicited AEs are also described, elsewhere, in 
the appropriate subsection of this review. 

7.1.5.2 Appropriateness of adverse event categorization and preferred terms 

Categorization and preferred terminology is based on the MedRA system. Several 
categorization and preferred term systems exist of which MedRA is one (e.g. WHO system is 
another). 

Reviewer Comments. Each AE categorization system has its inherent limitations. The lUedRA 
system is now considered the preferred categorization system by the Agency at this time, to the 
knowledge of the undersigned reviewer. 

7.1.5.3 Incidence of common adverse events 

See Section 7.1.5 

7.1.5.4 Common adverse event tables 

See Section 7.1.5 

7.1.5.5 Identifying common and drug-related adverse events-

See Section 7.1.5 

7.1.5.6 Additional analyses and explorations 

See Section 7.4.2 of this review for additional analyses of AEs by demographic features, for 
drug-drug interactions and other analyses. 

7.1.6 Less Common Adverse Events 

The focus ofthis review is on common AEs, AEs of special interest, SAEs and ADOs as 
described in previous sections which include less common AEs. 

7.1.7 Laboratory Findings 

A Caveat on Group and Time-point Comparisons on a Given Clinical Parameter. Results of 
statistical group or time-point comparisons or in-text description of statistical results on clinical 
parameters could not be found in the scs. Therefore, group and time~point comparisons 
described in this review on any given clinical parameter are based on numerical comparisons, 
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unless otherwise specified (results on clinical parameters that were found in the SCS and are 
described in this review did not include statistical comparisons). 

7.1.7.1 Overview of laboratory testing in the development program 

See study schedules in Table series 10.1 in the appendix of this review. 

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory values 

See sections below and Section 7.1 for a description of datasets analyzed and described in this 
revIew. 

7.1.7.3 Standard analyses and explorations oflaboratory data 

See below. 

7.1. 7.3.1 Analyses focused on measures of central tendency 

See Table Series 10.1 for schedule of assessments in Phase III trial;;. 

Routine laboratory and urinalysis assessments were planned at the following time-points for the 
completed short-term non-elderly and elderly Phase III trials: 

• At screening 
• Baseline and on 
• Days 15,43 with DB treatment given on Days 1-42. 
• Study Endpoint scheduled for 7 days after the last day of DB treatment (on Day 50 or 

upon early withdrawal) 

Routine laboratory and urinalysis assessments were planned at the following time-points for the 
OL Extension Trials: 

• Baseline of the OL Extension TrIal 
• Weeks 12,24,52 with OL Pal treatment planned for one year (weeks 1-52) for Studies-

703 through -705 and for 6 months in Study -702. 
• Study Endpoint 

Results on each clinical parameter showing mean changes from baseline to each assessment 
time-point were found in appendices of the SCS (the SCS provided mean change from baseline 
to endpoint for selected parameters). 

Reviewer Comments and Caveats on Overall Potential Limitations Found Upon Review of 
Results that were Found in the SCS 
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Results of statistical group and/or time-point comparisons could not be found in the sponsor's 
summary tables that were found in the SCS or in the more complete tables found in the appendix 
(as shown later in this review). Therefore, reviewer comments on group or time-point 
differences are based on numerical comparisons. 

Descriptive statistical results on several urinalysis parameters either could not be found or were 
only found/or a small subgroup of subjects (could not be found in the SCS or in appendices) or 
in some cases urinalysis results appeared to reflect contaminated specimens (Le. a number of 
RBCs werefound in urine samples in most treatment groups in one of the Phase IIIIa datasets as 
described later). Fortunately, these problems did not exist for all datasets such that some useful 
iriformation could be gleanedfrom some of the datasets to sufficiently assess safety. While urine 
ketone results would be helpful given that hyperglycemia is reported to occur with drugs in this 
drug-class, other safety information could be used to assess safety regarding potential effects on 
glucose regulation (e.g. glucose plasma levels, results ofSAEs, ADOs and other safety data). 

Aiost laboratory parameters had large standard deviations. CP K levels were most remarkably 
variable which is not unexpected given the study population in the Phase III trials. Since the 
variance on CPK was large; it is also not surprising that some treatment groups showed 
remarkable mean changes (increased or decreased) that were generally inconsistent. However, 
results of Phase I trials on this parameter could be examined. 

Another problem with laboratory resultsfound in the SCS is that for at least some of the safety 
datasets values could only befoundfor a subgroup of subjects (e.g. on 76 out of 138 subjects LD 
OROS Pal treated subjects had CPK resultsfound in a summary table on the incidence ofCPK 
outliers found on page 3637 in an appendix of the SCS). 

The in-text tables of the SCS only showed results of selected parameters and showed sample 
sizes, mean baseline ±SD, mean change from baseline to endpoint±SD, but the range of values 
for selected datasets could not befound (the completed short-term Phase III trials arid the 
ongoing OL Extension Trials as described below). However, these results could generally be 
found in appendices, unless otherwise specified in this review (e.g. incidence of outliers on some 
parameters could not be found and were later provided by the sponsor upon request). A 
description of Phase IIII results could generally not be found in the SCS but results could be 
found in tables provided in appendices of the SCS, as specified below. 

-, -, 

Comments on Potential Limitations with the or satety dataset 

The OL safety dataset was limited by the number of subjects exposed to over 6 months of 
treatment, since these trials are ongoing. The majority of longterm safety data beyond 6 months 
was provided later in a f20-Day SUR which is covered in Section 7.2.9 of this review. Sample 
sizes at given time-point were further limitedfor several (reatment subgroups in the NOOO 
submission since subjects were not only subgrouped by their previous DB treatment assignment 
(placebo, Pal or olanzapine in the lead-in studies) but also by the duration of treatment (~ 3 
month and> 3 month exposure subgroups). Fortunately results of subjects from all treatment 
subgroups, combined ("Total" Pal group) were providedfor these 2 exposure subgroups. The 
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results of the largest exposure subgroup (the> 3month Total Pal group) was the focus of review 
for the 24 week assessment time-point since this subgroup had 462 subjects at this time-point 
(the :s Total Pal subgroup had 131 or fewer subjects assessed at this time-point and at later time
points, and only 7 subjects were found to be assessed at week 52 for the largest subgroup). 
Consequently, the results of other subgroups and other time-points in the NOOO submission are 
generally considered to be seriously limited The sponsor used 5/31/05 as their cut-off date for 
their safety data analyses. See Section 7.2.9 of this review for updated OL results in which the 
number of subjects exposed to 12 months of Pal had met ICH guidelines and the number exposed 
to at least 6 months of treatment was larger for any given treatment subgroup. 

Short-Term Phase III Safety Datasets (Trials -303, -304 and -305, combined and the 
elderly Trial -302). 
Reviewer Comment. Key findings are outlined below and are followed by data from the 
sponsor's summary tables: 

--, -, 

• Inconsistent but remarkable CK results: Although mean increases in CK were observed 
among treatment groups in the 2 safety datasets, the observations were inconsistent. Given 
the following observations results on CK are difficult to interpret due to jluctuating levels 
over time during placebo treatment and elevations observed at baseline: 

a Treatment group mean increases in CK were incqn~jsteY}tJlf.rO~S dose-levels of 
Pal, and when compared to mean changes in the pliicebo gtCiup: . 

a Results were also inconsistent across the 2 safety datasets. 
a Mean CK values at baseline were somewhat elevated in several treatment groups. 
a The within group variance (the SD) for a given treatment group was large 

(approximately 125 to over 400 U/I). 
a The placebo group also showed inconsistent mean increases in CPK over some 

{ime-points and high group mean values on some time-points (e.g. 573 U/l group \ 
mean value at Day 43), as revealed by a review of mean change ofCPK over time 
(from baseline to each time-point of assessment) that was found in Appendix 
2.7.4.4.11 of the SCS (data not shown below). 

a Finally, large jluctuation$ in CP K were also observed over time in some 
individual placebo subjects (e.g. from 172 U/l to 1208 U/I), asfound in Appendix 
2.7.4.4.2.1 for the 3 Phase III trial dataset. 

a Therefore, results on CPK are difficult to interpret. 
a While the above findings appear.to reflect underlYing elevations of CP K that are 

reported to occur with the schizophrenia-acute population, results {rom Phase I 
trials also show some elevations as described later that suggest the need {or 
further explanation or exploration. 

• Reproduceable Mean Decreases in Hemoglobin in Pal Groups with a Magnitude of Change 
that is Considered Clinically Unremarkable: 

a Group mean decreases in hemoglobin were observed Pal treatment groups that 
were not observed in placebo groups in both the non-elderly and elderly trial 
datasets, respectively (see data below). 
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o The magnitude of these mean changes was clinically unremarkable (a group 
mean change of up to 4.3±8.4, SD, in units of gil was observed among the pal 
groups in the 2 safety datasets). 

o Also mean changes generally did not show a trend for a greater mean change 
with increasing dose-levels. 

• Reproduceable Pal Group Mean Decreases in Platelet Count ofa Clinically Unremarkable 
Magnitude of Change: 

o Pal group mean decreases in platelet count of up to·-15.6±58.5 (SD) units (units 
are in giga/l) were observed in both safety datasets (the pooled non-elderly trials 
and the single elderly trial, respectively). 

o The placebo groups in each safety dataset showed little change or a mean 
increase in this parameter (a mean increase of up to 22.6±57.8 units). However, 
the magnitude of the mean decrease in platelet count in each Pal group is not 
clinically remarkable. 

Other laboratory parameter results on mean change from baseline on a given parameter were 
clinically unremarkable and failed to reveal any unexpected drug effect. 

The following are key results copied from sections of summary tables provided in the SCS: 
- -- --- . ~--

'~.'--'.- . . -. 
T~bl,,69: :>.1ect.,J. Clinic.l Labonlimy AmlyiB: ChlllgC'From Baselfue to E:Jd Pofut 

(Pooled DooblP--Blind Stud.;"s lilllM77-N3, 304, 305: ~- AmI)'sis Se<) 
EROROSP",L EROiIDSPAL EROROSP:.U- ERQ1tOSP_U- ER.OROSP'~ Tot.! 

Pl!l:~"" Jm;; jj~ 9"" 
(ti=355} (N=H!) ':N=!1~ . (N=]46) 

~},jn;,~(ull.) 

N 31" 120 115 235 
hle.n,.b.,eliru! (SD) 1'@.S(1I9.n) I tiH (J20.S3) m.7{555.9:>} 151.! (lJ9.&2) 
hle.m d=g., (SD) so.? (4))-40) ·5.9017.M) 15.5 (6!?.l4) -9.1 (1:53.6:1) 

P ... .elet' C!7':IIo1) 
N 325 119 213 :m 
hlean~oilil!eo(SDl :m.,j (7:!.51) 197.i (J9.IS) 2&5.-l (/7.5!f) lH5(&-19t) 
hle.m rn.ng. (SD) 6.0 {54.l'0 -t3Ji(57j~') -5.6 (55.ll) -7.5 (55.61) 

RoIiC1Iloc}'1l5 (%) 
N 11\1 m W6 TIt 
Mean ba;efuI,E! ($D) U(iJ.76) U@.SB) J.O{O.77) L9(U2) 
M&m d!.ang., (SD) ")J)(055} ·OJ (0.69) .Q(O.4'i) 0.0(1.76) 

&!oo~(g'L) 
N 32& UO 214 ill 
.Mi1.n! ll.~ (SD) 1-165 (16.28) 145.~(lH7) 145.6 (l6.L.') 144.6 (15.63) 
M£im dum!;" (SD) -ilJ (9.12) ·J.1{S5t) J.3 (S.42) -4.0(l.4..try 

Tabl~ 10: Sei&red C1itlicat LaborstOIY Anal} • .,;: Change F= B",,,line ro End P<liL>t 
{StudyRD7M77-302: SsEty AmlysisSe1} 

Ploc.oo ER.ORDS P.U-

Urug 15m,; P.!li[:~ 

~"=243) (N=ll3l (N=963~ 

230 HI) ;fl(, 
l7.l.4(5:lMl), !34J(lRIO) 1&16 (4C<LSI) 
-5.6 (521.95) H{NO.l1) 1.7(421..&3) 

215 J08 891 
2&L2 (73.65) JCU (82.67) W.4{79.S-i) 
-1l.2(47.41) -15.<5(5830) -10.0 (54J6) 

219 lW &73 
1.9 (II.JIJ) l.9(U4} UI(II.So} 

-0.1 (iJSJ) .{l.t (1.08.) -11.1 (l.05) 

~27 no 8!iJ 
144.6(16.04) 143.5 (15J8) l#.9{I'i~) 

-3.0(ll.8O) -3.1)(7.71) -3-5(HS) 

~ 
1O!!lg 

(N=3MJ 

353 
l&ill (J.B5.4:l) 
-lS.1 (419.75) 

341 
Ti9.1 (/651) 
-L4(5U9) 

335 
~O (1.0i) 
0.1 (1.61) 

34-l 
147.6(15.19) 
-3.0(.9.10) 

Ccell.liM tma.e (U1l.) 
N 

o-F38) . {N=76} Best Possible COpy 

Mal!! bo;e!ioe (SD) 
Mom dImJge (SD) 

36 75 
119.!,(194.15) 75_7 (3UJ3) 
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Hanaglolrin (giL) 
N 
M8Ell>.~(SD) 

Momdi~(SD} 

PI.!elill (gig:JI'l) 
N 
Me.ml:o>eIi",,(SD) 
M'M!l diiII!gl! (SD} 

37 ;<4 

)33..6(1133) tn.l (l3.TI) 
U (7.00) -3.6 (9Jh) 

37 73 
:H7.4(&UH) 159.7 (S6Jl&) 
n.o (51./7) -8.0 (51ST) 

Ongoing Phase III Trial-30l. 
Results not provided. The study is blinded and ongoing. 

Ongoing Phase III Open Label Trials -703, -704, and -705. 
Reviewer Comment. Upon review o{the > 3month and> 3 month "Total Pal" subgroups of the 
OL extension trials (see table below for each treatment subgroup analyzed by the sponsor), the 
results were generally found to be similar to preViously described results of the two short-term, 
completed Phase III trial datasets. The following outlines key observations are noted (based on 
numerical comparisons of the sponsor's results, as provided in the submission): 

• CK Mean Increase (from baseline to study endpoint) in the < 3 month total Pal group: 
o The::;3 month Pal group showed a mean increase in CK with little to no mean 

change in the> 3 month Pal group. 
o However, these results are difficult to interpret in th-g a6s{incegfa placebo group. 
o Furthermore, mean values at baseline were elevated in some subgroups and 

standard deviations for each subgroup were large. 
o Consequently, results are difficult to interpret. 

• Group mean decreases in platelet count (from baseline to study endpoint in the> 3 month 
and the::; 3 month subgroups) were observed (based on resu1ts found in-text summary 
tables in the SCS that are clinically unremarkable in magnitude were observed '\ 

o The> 3 month subgroups generally showed numerically greater mean decreases 
than the ::;3 month subgroups, suggesting that a potential drug induced decrease 
in platelet count increases with duration of treatment. 

o Without a placebo group, these results are difficult to interpret and the magnitude 
of the observed decreases is clinically unremarkable for the duration of treatment 
examined 

The following results were copied out of the sponsor's in-text summary table.' 

-, -, 

ct.!mi,try (comwued) 
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N 
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~tEn(§'L) 

N .g 91 5;l :;Q6 41 S9 142 ~:S5 
M;m~(SD) l#.9(lU9} lR(}(lBS) 1449 (13.Sfl) W2{l537) Ht5J (14-60) HiLl (Bill) HD(l6_l1) 14H(l>.!lI} 
¥"""-cI!im,;-e (SD) cl.9(92!1) -n(9.90) -}.5 (IOJl~) -U(lO.H) -2.9 (8.99) -11 (9.94) -2.7 (9.S4) -1..1(10.18) 

Plat~ eJ;iga.'l) 
N 42 S9 5;l ]'(H -ID t7 HI 4?!l 
M5m~{SD) ~.1(HA5) J6IHl-(l6.1O) 181.4(7733) J762 (7754) :m.5(6H8) l.Q3.6 (79.10) HJ.4(11.U) .rIti.4(7iU9) 
Man~.{SD) -9.0 (47.11) -12 (S.UO) 4).5 (4-1.&1) -15.4 (6J.S:» -{i.4{lUQ) -:16.7(61.63) 4.9'(43.79) -15.0 (61.54) 

Since the sponsor's in-text summary table on showed mean changes from baseline to endpoint 
(after treatment cessation), on-treatment data that was found in Appendix 2. 7. 4. 4.1. 2 of the SCS 
was reviewed. The table in this appendix was too long to show in this review but it should 
descriptive statistical results for each assessment time-point. Upon review of this table, the 
following additional observations were made by the undersigned reviewer. 
1. Additional Observations on Decreases in Group Mean Platelet count upon review of results 
that include on-treatment time-points 

-, -, 

• At 6 Months of Treatment Mean and median Decreases in Platelet Count of 
approximately -15 to -17 giga/l, respectively were observed (insufficient data after 6 
months) in the Total Pal group: 

o The> 3 month Total Pal group showed mean and median decreases of 
approximately -15 to -17giga/l after 6 months of treatment (at week 24 with 
insLifjicient data after 6 months). This subgroup was large, consisting of at least 
450 subjects for 6 month and previous time-points whichttzc1iLaes all subjects in 
the OL ongoing trials, as of the 513/105 cut-off date). 

• At 6 months o[treatment approximatelv -25 to -30 gigall in the> 3 month subgroup that 
previously received DB Olanzapine treatment in the 6-week Short term Lead-in Trials was 
observed (upon review of On-Treatment Datafound in Appendix 2. 7.4.4.1.2 of the SCS);. 

o The> 3 month DB OlanzapinelOL Pal subgroup (received DB olanzapine in the 
lead-in study) showed a mean or median decrease of up to -25 or -30 giga/l at the \ 
6 months (week 24) and at study endpointfor the> 3 month subgroup that 
previously received DB olanzapine treatment (DB OlanzapineiOL Pal subgroup). 
The sample size for this subgroup was 87 for these time-points. 

o The above results are compared to those of the DB PallOL Pal subgroup 
(received Pal treatment during the DB treatment phase of the lead-in study 
followed by OL Pal) showed a mean and median decrease of -17 giga/l at 6 
months in which the sample size was over 280 subjects for this time-point. The 
sample sizes were insufficient for other OL on-treatment time-points which were 
the 12 week and 52 week time-points of this subgroup andfor the :s 3 month 
subgroup of this DB PallOL Pal subgroup. 

o Other subgroups generally had insufficient sample sizes at any given on-treatment 
timepoint during OL treatment. 

o The following additional findings are noted as well as a more detailed description 
of results in the olanzapinelpal subgroup showing the largest numerical mean and 
median decreases. Mean or median decreases for any given time-point were 
generally less than -10 giga/l for any given treatment group except for the > 3 
month subgroup that previously received olanzapine treatment during the DB 
treatment phase of the lead in studies that preceded the OL extension trials. This 
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subgroup showed a mean and median decrease of approximately -25 to -30 giga/l 
at weeks 24 (n=87) and study endpoint (n=87, which occurred days after 
treatment). The only post-6 month OL treatment phase assessment time-point in 
the dataset was at week 52. Only I subject had data at week 52 in this subgroup 
who did not show a decrease in platelet count (and only 7 total subjects with data 
for all subgroups, combined). These observations can only be considered 
preliminary due to serious limitations with this dataset, as previously discussed. 

• Since the standard deviations were generally large (e.g. approximately ±78 giga/l was 
observed in a given subgroup at any given time-point) the above observations would not 
reach statistical significance upon pairwise comparisons between treatment groups or 
between time-points in a given treatment group. 

• The minimum within treatment group value tor this parameter was approximately 61 
giga/l among all the subgroups and among all time-points, but this value or a low 
within group value of approximately 90 were only observedfor afew data points. Most 
values for any given time-point and any given subgroup were over 100 giga/l. 
Furthermore, low minimum within group values (as low as approximately 6I) were also 
found on afew baseline or screening time-points (prior to treatment and before the DB 
phase). Therefore, these low minimum values were not consistent on or off treatment 
and do not alone provide evidence for a remarkable drug effect on hemoglobin levels. 

• On-treatment Mean and Median Platelet Decreases Appear to be·Gf<eatest in 
Magnitude after Long term treatment (based on 6 month data,-{isciescribed in the 
previous bulleted item) compared to Short-Term DB treatment Time-points (based on 
results in Appendix 214.4.1.2 o[the SCS). 

a Mean and median decreases in the OL Pal subjects during the DB treatment 
phase were generally between approximately -I to·,-IO giga/ I per OL treatment 
subgroup, compared to the larger median and mean decreases observed in the '~ 

described under the previous bulleted items describing OL Pal results. ~ 

a It is also important to note that this pattern of smaller decreases during DB 
treatment compared to decreases observed with OL longer term treatment was 
observedfor all treatment subgroups over almost all time-points during these DB 
and OL treatment phases: 

a The DB placebo/OL Pal subgroup which had the shortest total duration of Pal 
exposure over the lead-in and extension trials had an insufficient sample size 
during OL treatment time-points which still showed a trendfor drug-induced 
decrease in platelet count (mean and median changes during placebo treatment 
were approximately 7 to II giga/l for any given time point compared to a mean 
decrease of-II giga// and a median decrease of-5 giga/l at 6 months. 

a These results are only considered preliminary given the serious limitations with 
this dataset, as previously discussed. See the final section of this review for more 
comments and recommendations. 

2. Group mean decreases were observed at on-treatment time-points {or hemoglobin that is 
clinically unremarkable in the observed magnitude of change. These observations were 
found upon review of data shown below (upon review of Appendix 2.7.4.4.1 jor the mean 
change from baseline to 24 week time-point) as follow: 
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o The 6 month time-point showed a mean and median change of up to -3 or -4 gil 
but generally -2 gil or less in any given treatment subgroup either during the 
preceding DB treatment phase of lead in studies or during OL treatment up to 6 
months (inadequate data past the 6 month time-point (results of he lead in studies 
that preceded OL extension trials were are also provided in Appendix 2. 7.4.4.1). 

o The standard deviation for each data point was generally at approximately ±15 
gil, such that the above observations would not be statistically significant upon 
pairwise group or time-point comparisons. 

o The minimum within group values of hemoglobin approximately 80 or above 
observed on several time-points of several subgroups, but were not consistently 
low over time within a given subgroup and were also observed in several 
subgroups at baseline or screening. . 

No other clinically remarkable mean changes were observed in the 2 Total Pal::; 3 month and 

> 3 month exposure subgroups. 

Phase IIIIa Studies. 
17 Healthy Subject Phase [ Studies. 
Reviewer Comment. Results described in this subseCtion are based on a review of results on the 
mean change from baseline to treatment endpoint (LOCF data) In-lhe t7.~..P.hiis.e.I dataset 
(healthy subject Phase I pooled results were found in Appendix 2.7.4.4.3.1 of the SCS). 
Treatment conditions in this pooled dataset included the following (results based on numerical 
comparisons between treatment conditions are described below): placebo, Low Dose OROS Pal 
(LD OROS Pal group), High Dose OROS Pal (HD OROS Pal grQup). IR Pal, and"Other"Pal 
groups. Refer to Section 7.1 of this review for details on the treatment conditions employed in 
these studies and refer to Section 4.2 of this review for the overall study design of each study in 
this pooled dataset. 

Before describing the results of this pooled, Phase L safety-dataset, it is important to note that 
results are generally difficult to interpret for a number of reasons. Most Phase I trials were SD, 
OL, cross-over studies that did not include a placebo group. Only 20 total subjects received 
placebo in this pooled dataset. Other treatment groups were also small, while between subject 
variance on most parameters was large. Given the large variance (large SDs) jor each 
treatment condition numerical pairwise comparisons between treatment conditions would not 
generally reach statistical significance (e.g. differences were generally not greater than 2 SDs oj 
the group mean). 

See a previous discussion of other potential limitations in the dataset and on urinalysis results. 

In some cases, data could not be found asfollows. Data could not befound on afew laboratory 
parameters in the sponsor's tables (in the above mentioned appendix) for one or a few treatment 
conditions (e.g. results on CPKjor placebo and afew active treatment conditions, as described 
later). The sponsor was asked about CPK results and a response was provided that is under 
review (the NOD5 submission was obtained late in the review cycle). 
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Given the potential limitations in interpreting pooled Phase I results minimal to no mean 
changes were observed in each treatment group on most laboratory parameters or results were 
clinically unremarkable or inconsistent. The following are key observations of unexpected 
findings, while noting that these results are generally difficult to interpretfor reasons already 
provided and are considered preliminary observations: 

o Mean Increase in CPK that is Greatest in the High-Dose OROS Pal Treatment 
Condition. The greatest mean increase in CPK were observed in the HD Pal OROS 
treatment condition (46.9±542.3 Ull) with little to no mean increases in the LD Pal 
OROS treatment conditions (3.3±189 Ull) and in the IR Pal treatment condition (9.0±97 
Ull). Mean baseline CP K values for each treatment condition were within 
approximately 98 and 116 Uli. 

• Results of placebo subjects, the "Other" Pal and therisperidone 
treatment conditions could not be found in the sponsor's table in the above 
appendix of the SCs. It is difficult to interpret these results due to the 
large between subject variance (large SDs) and in the absence of data 
from a placebo treatment condition (the sponsor was asked about placebo 
results and a N005 response was recently received late in the review 
cycle). 

• Given the large standard deviations, obse.rlJ.edmJfllf.r.ical differences 
between treatment conditions would not generalljbe·slaiistically 
Significant upon pairwise comparisons (the differences were generally not 
greater than 2 SDs of the treatment condition means). The results 
suggest a possible mean increase in CP K with high dose OROS Pal in 
contrast to low dose QROS Pal and non-OROR or IRformulations. 

• Despite the difficulties in interpreting the above results, the findings 
appear to be reproduceable since similar group mean increases were 
observed in the HD OROS Pal group in the schizophrenia,-Phase I trial 
dataset as described later in a subsection below. 

o Inconsistent Mean Changes in Platelets with a Magnitude o{Change that is Clinically 
Unremarkable. While placebo subjects showed a mean change of -7. 9 in platelet count 
(all values are in units of gigallj, the IR Pal and "other "Pal (non-OROS) Pal groups 
showed a mean change of approximately 12. However, the standard deviations were 
large (approximately ±30), such that group differences would not be statistically 
Significant upon pair-wise comparisons (e.g. group differences were generally not 
greater than 2 standard deviations from the group mean). Furthermore, both OROS 
groups (LD and HD groups) failed to show a mean increase in platelet count (-6.8 and -
1.7, respectively, with SDs of approximately 30). Due to the large SDs it is also difficult 
to interpret these results. Furthermore, the magnitude of group mean changes is 
clinically remarkable for all groups examined. 

Schizophrenia Phase VIla Trials. 
Reviewer Comments. The following summarize key findings on mean change from baseline to 
treatment endpoint (LOCF) for laboratory parameters in treatment groups of the schizophrenia 
Phase I trial dataset (based on a review of Appendix 2. 7.4.4.3.1 of the SCS that provided these 

,~ , 
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results in which numerical group comparisons were made by the undersigned reviewer, as with 
previously described results in this review}. 

The results described in this section are generally difficult to interpret due to major limitations 
with the dataset or study design of the Phase I trials, as described in thefollowing. The Phase 
IIIla Schizophrenia trials were generally OL, MD, non-placebo controlled trials. The exception 
was a MD DB study but only one group of subjects received a placebo treatment condition that 
was only given on Day 1 followed by Pal on subsequent treatment days in this MD trial. Sample 
sizes were generally small (e.g. only approximately 30 Pal IR subjects) while between subject 
variance was often large for a given parameter for a given treatment condition. 

While, results were generally foundfor the IR Pal and HD OROS Pal treatment conditions (as 
well as a Risperidone condition) results on afew parameters for 1 or 2 of these treatment 
conditions could not be found in the above mentioned appendix (e.g. mean CP K values for the 
PallR treatment condition). 

While considering the serious limitations with the dataset, the results generally failed to show 
evidence for a clinically remarkable drug efJect (often little to no mean changes were observed 
on each parameter Ot:" observed mean changes were clinically unremarkabl.e o.r mean changes 
were inconsistent across treatment conditions). Thefollowing keyjihdirrgs'Qrepossible 
exceptions to this overall conclusion: 

o Mean Increase in CPK in the High-Dose OROS Pal Treatment Condition and in the 
Risperidone Treatment Condition. Similar to that observed in the Phase I dataset of 
healthy subjects, the schizophrenia-Phase [trial dataset itlso showed mean numerical 
increases in CPK in the HD OROS Pal condition of 105 UII. A LD GRGS Pal group 
was not included in these pooled schizophrenia trial. Results of the risperidone 
treatment condition were found that showed a small mean increase of 26 UII. However, 
the within group variance (standard deviation) was large such that these results are 
difficult to interpret (SD of 798for the HD GROS Pal condition). Results of the PallR 
treatment condition could not be foundfor this parameter in Appendix 2.7.4.3.2 

o Platelet count mean changes were generally small increases that were clinically 
unremarkable and difficult to interpret (given the large SDs and other factors). The 
observed mean changes were 6.7, 1/.1 and 16.9 giga/lfor the lR Pal, HD GRGS Pal and 
Risperidone treatment conditions, respectively while the standard deviation was 
approximately 40 in each treatment condition (in units of giga/l). 

7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal 

Only the incidence of outliers was described in the SCS and in-text summary tables only showed 
results of selected parameters and could not find results anywhere in the SCS for all Phase III 
safety datasets (e.g. could not be found in other sections of the SCS or in an appendix to the 
SCS). However, this information was provided upon request and reviewed. No new or 
clinically remarkable findings were revealed upon review of parameters that were omitted from 
the in-text summary tables found in the SCS. 

-, -, 
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See the next subsection below on marked outliers regarding subjects identified as being 
remarkable outliers on LFT based on information provided by the sponsor upon request. 

Reveiwer comment. The following describes results on the 3 safety datasets of Phase III trials. 
The 2 safety datasetsfor the completed, short-term Phase III trials are described (the pooled 
non-elderly trial dataset of Studies -303 through -305 and the elderly trial dataset, Study -302), 
as well as the results of the OL extension trial dataset (pooled datafrom OL Studies -702 
through -705). The observations noted here, are based on a examination of the incidence of 
outliers as provided in summary tables in the SCS, as provided by the sponsor (with group 
numerical comparisons of treatment groups). 

Data supporting key observations noted in the following paragraphs are prOVided in tables that 
follow the description of the results. 

--, -, 

The incidence of outliers on any given parameter in the three Phase III trial datasets were 
generally 0-/ % with afew exceptions, asfollows. Afew parameters showed an incidence of 
2% or greater but these parameters failed to show clinically remarkable groups differences 
between each Pal group and the placebo group (e.g. up to 6-13% incidence of outliers on low 
HDL values across treatment groups of which f 0% of placebo subjects were outliers on this 
parameter). The few exceptions to this general observation are .notedbe.lowwith additional 
comments of relevant negative findings for a given signal (e.g regarding·CKoittliers). 

The following are potential key comments regarding results of the two completed Phase III trial 
datasets (also see actual results following this italicized section): 

• A Potential Signal {Or a Greater Incidence of High LDLOutliers in Pal Groups 
compared to Placebo. The incidence of outliers for high LDL values was greater in 
Pal groups compared to placebo in the pooled short-term Phase III trial dataset, while 
Pal and placebo groups were similar on the incidence of outliers of low LDL values. 

• The Potential Signal on High LDL Outliers was not Observed in the Elderly Trial. A 
Pal related Signal for outliers on high LDL values that was observed in the non-elderly 
Phase III trial dataset (as above) was not observed in the elderly Phase III trial. 
However, this elderly trial was· optimally designedfor detecting a potential Signal on 
potential group differences for a given parameter. The sample size of the treatment 
groups in this study were small and only one Pal group at aJlexible dose design was 
examined, rather than employing multiple dose levels in a parallel group design. 
Furthermore, the detection of a signal may be more difficult in this older age-group, 
since LDL values are commonly elevated in elderly subjects and more likely to be 
further elevated in elderly patients with schizophrenia (consider for example a potential 
ceiling effect, as well as greater between individual variance on values). Consequently, 
it is difficult to make conclusions on the basis of the results of this study, alone and the 
results are only considered as preliminary. 

• The Results on CK Outliers is Unremarkable. Results on the incidence ofCK outliers 
by treatment group were unremarkable. 
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• Inconsistent and Clinicallv Unremarkable Observations on Low Reticulocyte Count 
Outliers. The incidence of outliers on low reticulocyte counts in any given group was 
higher than 1% (rangingform2.to 8% in any given group). 

o However, the incidence in any given Pal group in the non-elderly Phase III trial 
dataset was not remarkably greater to the incidence observed in placebo groups. 

o Results across dose-levels of Pal in the pooled datasetfailed to show consistent 
dose-dependent differences on the incidence of these outliers. 

o In the elderly trial 8% of Pal subjects were outliers (on low reticulocyte count) 
compared to 3% of placebo. It is not clear if this a drug-related signal or a false 
positive finding (e.g due to multiple comparisons on multiple parameters). 

The following are key (}bservations in the pooled OL trial dataset. The incidence of 0-1% in 
the:::; 3month and> 3 month total Pal groups except for the incidence of outliers on: . 

• The Pal subgroups showed an incidence of 4 or 7 % for high LDL outliers (for :::;3 
month and> 3 month groups, respectively) and of 16 and 11%, respectively, for low 
LDL outliers. While the clinical significance of these findings is difficult to interpret 
it is notable that no subjects were outliers on high HDL but all groups except for one 
of them had an incidence within 7 to 9% in any given group for low HDL. This 
finding may have clinical relevance but without a placebo group this finding is only 
considered preliminary. - -- - .. 

• The incidence of low reticulocyte count in contrast to ihat "O/high reticulocyte count 
suggests a possible drug-related signal for low reticulocyte count. Yet this 
observation is not consistent across groups and can only be considered preliminary 
since a placebo group is not included Furthermore, the finding alone is not 
considered clinically remarkable.· 

No Outliers on Low Platelet Count or on Low values of Red Cell-related Parameters. Given 
previous observations for reproduceable mean decreases in platelet counts and hemoglobin in 
placebo controlled.fhase III trial datasets, no Pal subject in any Phase III trial met outlier 
criteriafor low platelet count, low hemoglobin, low red blood cell count or low hematocrit (in 
the non-elderly Studies -303 through -305, elderly trial-302 and OL extension trials -702 
through -705). 

Laboratory results from the ongoing, blinded "prevention of recurrence" Phase III trial (Study -
301) and it's corresponding OL Extension Study -701 were not provided by the sponsor (since 
the trial is ongoing and blinded at this time). 

The following tables were copied from sections of summary tables found in the SCS (see above 
review comments). 

-, -, 
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Taihle 72;: Treainl2nr--Emergent 1,1s:kedJ.y _"".JinonJ:nl Laboo-st.,.r.l Results 
iJlaoled n.xwle-HliDd! Stmlies Rfl76477 .... 300, 304, 305: Sai2cy _~!Y55 S€:t} 

EROROS ERQROS. BROROS ERQ'itOS EROROS 
P_.u.. PAL R~ PP..L P_"-L T<>Bl. 

PI .. ::ebo lmg 6mg 9mg Dmg 15 D!€: !'Ill!iperirl'on.e. 
(N=355) (N=D7) (N=235) (N=M6) (l:o.j'=242~ (N=lB) (t,;f=%3) 

nC.q n~~ B.Q'~ n{,?1.) n{"'/;) n0~ -"-t".£1 
LDL (mmo1JL) 328 118 212 234 229 109 902 

AbD.OImally high 20( 6) 14 ( 12) 29 ( 14) 14 ( 6) 19( 8) 4 ( 4) 80 ( 9) 
AbnoID.1ally low 43 (13) 19 (16) 2& (U) 42 ( 18) 30( H} 20 ( 18) 139 (15) 

Creatine kinase (UIL) BO 121 215 236 231 110 913 
AbnOlIll1lTIy high 6( 2} 0 4( 2) I ( "'1) 4- ( 2) 1 ( 1) to ( 1) 
Abnormally low 0 0 0 0 0 0 0 

Reticulocytes (%) 321 120 207 223 219 109 878 
Abnormally high 3(l) 0 1("'1) 3 ( I) 2( 1) 1 ( I) 7 ( 1) 
AbnonnaIly low 11 ( 3) 9 ( &) 7 ( 3) 8 ( 4} 4( 2) 5 ( 5) 33 ( 4) 

Ol=upffi;; 
10 rug 

(l.¥=~54) 

n {?'~l 

345 
45 (13) 
24 ( 7) 

353 
10 ( 3) 
0 

339 
9 ( 3) 
7 ( 2) 

It is noteworthy that none of the subjects in Study -302 met outlier criteria for high CPK, despite 
the previously shown markedly greater group mean elevation in CPK from baseline during 
treatment in Pal subjects that was not observed in the placebo group. 

-'-, 

Table 73: Treatment-Emergent :Madcedly Abnormal L'lboratofY Results 
(Study R076477-SCH-302: Safety Analysis Set) 

'" ~ - . - ... - - ,--- '-~r 

~1JQl:>i! ER. OlWS P.u, 

(N'=38.) (N=7ti) , 

D: {!~,l 11(%) 
, 

LDL (mllloliL) 37 7' ,~ 

Abnonmlly high 1 ( 3) 0-
Abnonmlly low 5 ( 14) 9 (12) 

HDL <lllllIDllL) 37 75 
Abnormally high. 0 0 
Abnormally low 1 ( 3) j ( 4) 

Reticulocytes ('%) 37 74 
Abnormally high 1 ( 3) 2 ( 3) 

Abnormally low I ( 3) 6 ( 8) 
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Table 74; Tl·eatment-Eme.cgent Malkedly Abnor·mal LaboratolY Results 
(PooiedOpen-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Set} 

PlaIPali PI-l.lPali PaIilPali PalilPali Olan/Pali Oiliu/Pali Total Pali Total Pali 
~3 months::>3 months ~3 months::>3 months 9 months::> 3 months 9 months >3 monilli 
(N=107) (N=128) (N=I78) (N=505) (N=106) (N=143) (N=391) (N=776) 

n("/o) n ("/0) n ("10) Nr,I,,) n(%) n ~;.) n(%) u("i;') 

LDL (mmollL) 39 91 60 313 43 92 142 496 
Abnonnally high 2 ( 5) 5 ( 5) 4( 7) B( 4) 4 ( 9) 3 ( 3) 10 (7) 21 ( 4) 
AbnOIIDlIlly low 6( 15) 11 ( 12) 8 (13) 31 ( 10) 9 (21) 14 ( 15) 23 ( 16) 56 ( 11) 

HDL (mmollL) 42 93 63 311 43 93 148 507 
Abnolllllllly high 0 0 0 0 0 0 0 0 
Abnormally low 1(2) 8 ( 9) 5 ( 8) 28( 9) 4( 9) 7 ( 8) 10 ( 7) 43 ( 8) 

Reticulocytes (%) 41 88 59 3M 42 87 142 479 
Abnonnally high 0 0 0 5 ( 2) 0 1 ( 1) 0 6( 1) 
Abnonnally low 3 ( 7) 7 ( 8) 1 ( 1) 12 ( 4) 0 1 ( 1) 4 ( 3) lO( 4) 

The sponsor did not describe any observations from individual subject outliers. 

Phase IIIIa Studies. 
The incidence of outliers was found in Appendix 2.7.4.4.3.4 and results are described based on 
numerical observations or numerical comparisons between treatmentc6iiailions. Refer to the 
previous section of this review (7.1. 7.3.1) for a discussion of serious limitations with interpreting 
results of the Phase IIII safety datasets described in the SCS that are also described in this 
revIew. 

17 Healthy Subject Phase VIla Studies. 
Reviewer Comment. See previous discussions on the serious limitations with interpreting 
laboratory results in Phase 1/11 Trials. The incidence of outliers were generally 0 to 1% in any 
given treatment condition on any given parameter with afew exceptions. The few exceptions 
were as follows: 

--

• High CPK outliers among Subjects treated with OROS Pal but not in Placebo and 
non-OROS Pal Treatment Conditions. 

o No subjects had high outlier values for CPK in the placebo, IR Pal, "other' 
Pal or risperidone treatment conditions. 

o In contrast to these groups the incidence of high CP K outliers in the LD OROS 
Pal, HD OROS Pal and all OROS Pal treated subjects (LD and HD treated 
subject, combined) was 1% (1176 subjects), 3% (1/127 subjects) and 3% 
(1/156 subjects), respectively. 

o No subjects had low outlier CPK values in any of the treatment conditions of 
this safety dataset. 

o These results are generally consistent with results on mean increases ofCPK 
in the HD OROS Pal treatment condition and numerically smaller mean 
increases observed in other Pal treatment conditions observed in this Phase 
IIlIa dataset, as previously described. 
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• The incidence of each of outliers on each of the following parameters conditions 
were generally greater than 1% but were often no greater than 2% in any given Pal 
treatment condition (unless otherwise specified) compared to an incidence of 0 
subjects in the placebo condition: 

o High LDH (up to 4% in the "Other" Pal condition and 3% in the HD OROS 
Pal Condition), 

o High eosinophil count, 
o Low platelet count, 
o Low neutrophil count, and 
o Low phosphorous. 

Schizophrenia Phase IIIIa Trials. 
Reviewer Comments. Results of the Schizophrenia Phase I/lla dataset were generally similar to 
those of the healthy subject Phase I/lla dataset, previously described. 

2% (12/103) subjects in the HD OROS Pal condition were high CPK outliers compared to no 
PalIR subjects (0/33 subjects) and no risperidone subjects (0/53 subjects). 

7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalitieS--

See previous sections on ADOs and SAEs for clinically remarkable outliers. Also see section 
7.1.3.3 for potentially clinically remarkable subjects, ADOs and/or SAEs. 

The Incidence of Outliers on LFTs (based on results in N005 ~ubmission, provided by the 
sponsor upon request) 
ALT or AST at 3 times greater than the ULN in Subjects with Normal Baseline Values: 
The sponsor was asked to provide the incidence of LFT outliers in all Phase III trials that 
included a placebo-controlled DB phase (6-week Studies -301, -302, -303 through -305) using 
the following criterion. An outlier was defined as having 3 times greater than the upper limit of 
normal on AL T or AST values during treatment among subjects with normal baseline baseline 
values on these parameters and on bilirubin levels. The studies with small samples sizes of Pal 
and placebo treatment groups (Studies -301 and -302) failed to reveal any outliers using this 
criterion. The following table shows results of outliers, as provided by the sponsor (in a 
response submission, N005). 

TLABHP: Nnmlk-r of Subject; "im ALT CIt AS'[:>JULN ~D<lo1>le B!iI!d !'ta;e 
(Sru<h-R076477-SCH-].{l3. ROi6H7-SCH-304. o!!!ldR0764'i7·SCH-J&5: S.ffly .~'I5is Set) 

Placebo> ER OROS P fl.L 3 mE; 

(N=·355) (N=!1.7) 
nrt~) "("i~ 

N<lJro.i ba,e(jn. 260 104 

ER OROS P.-U. 6 rug 
(N=235) 
n(,,') 

176 

:>3:tU!n 2(1} 3{J) l(i) 

Table continued on next pagexx? 
LFT Table, continued 
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TLABHP: Nrunher of SUbjects ",iill ALT or AST >3UIN DuriegDooWe BiiM ~.,e 
(S,udyR07647.1-SCH-JOJ. R076477-SCH-304. &!ldR/)7~4TI-SCH-~: Safety _'=lysis Set) 

EROROS PAL 9 ~ EROROS PAL l2mg 
(N=246) (N=143) 
n('h} n (%) 

Normal b'ISeIlD~ 198 

(} (} 

EROROSPA!.15rng 
{N=lI3) 

nC'lo) 

2{l) 

Ol~;nelOmg 

(N=364) 
nfh} 

NO 

16(6) 

ALT or AST of greater than 8 times the ULN in Subjects with Normal Baseline Values: 
Also upon request the sponsor identified any subjects with normal LFTs at baseline (ALT, AST 
and bilirubin) that later developed elevations in ALT and/or AST of greater than 8 times the 
ULN in the Phase III trials (the above listed Phase III trials, as well as for OL extension trials 
using the cut-off date of the more recent l20-Day Safety Update Report submission (submission 
was dated 2/1/06). There were no subjects meeting these criteria for the studies with small 
sample sizes for the Pal and placebo groups (Studies -301, -302) and for the OL Study -70 I that 
also has a limited number of subjects relative to the larger OL trials, -702-705 (combined). Only 
4 subjects met the outlier criteria among the Phase III trials. 

The following is a line listing of LFT values for the 4 above subjects, as provided by the sponsor 
that in summary, showed transient, yet marked elevations in LFTs in the 3 subjects that 
continued on Pal treatment. The fourth subject was an ADO due to elevated LFTs on Day 22 of 
Olanzapine treatment. See reviewer comments below. 

Appears lhls Way 
On Original 
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Reviewer Comment 
Elevations during Pal treatment were transient in the subjects revealed in the special search 
even in subjects that had Pal dose-levels increased, as LFT values declined or normalized (upon 
review of the narrativesfor the above subjects provided in the original NDA submission and in 
the SUR, as well as in the sponsor's response submission N005). One subject also had a history 
of viral hepatitis (501558). 

An olanzapine subject was withdrawn on Day 22 (subject 501268) due to elevated LFTs in which 
values normalized at 7 days after the last dose. Since study drug was not continued in this 
subject it is not known if values would have eventually normalized with continued treatment, as 
observed among the Pal subjects described above. It is also noteworthy that olanzapine subjects 
showed the largest incidence of outliers on ALT or AST of greater than 3 times the ULN (in 
subjects with normal baseline values) which was 6% compared to only 1% of placebo subjects 
and 0-3% of subjects in Pal groups (as previously shown for the short-term Phase III trial, 
combined, dataset). Approved labelingfor olanzapine describes transient elevations in LFTs 
under the Precautions section of labeling. 

Also see previous sections on ADOs and SAEs in this review. One ADO due to elevated LFTs is 
described that appear to be drug-related transient and remarkable elevations of LFTs (of up to 
approximately 8 times the ULN) in Subject 503018. as previously described in this review. Pal 
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treatment was discontinued while LFTs were markedly elevated. Consequently, it is not clear if 
these elevations would have normalized spontaneously with continued Pal treatment. Despite 
this uncertainty, elevations to this degree are clinically remarkable and warrant cessation of 
treatment. 

See Section 7.1.3.3 for additional potentially clinically remarkable subjects with abnormal LFT 
values. 

See additional comments and recommendations in the last section of this review. 

7.1.7.4 Additional analyses an~ explorations 

See the previous subsection. 

7.1.7.5 Special assessments 

7.1.7.5.1 Results on Prolactin Levels 

Reviewer Comments on Prolactin Results Appendix 2. 7.4.4.1.1·wasfound-to-contain some 
results on prolactin levels for some safety datasets. A drug class effect of increasing prolactin 
levels is well known. However, the following observations are notable findings: 

• Dose dependent group mean increase was observed with OROS Pal in which little to 
no increase was revealed with a 3 mg daily dose of OR OS Pal (similar to the placebo 
group), while a remarkable group mean increase was 'observed at the 6, 9, 12 and 15 
mg daily dose-level groups in the 3-Phase III safety dataset. See results in the 't 
summary table below. 

• The above results also revealed large group mean increases in Prolactin for each of 
the daily Pal dose levels of above the lowest dose level (in the 6, 9, 12 and 15 mg 
daily dose groups, but not in the placebo or 3 mg groups) that were remarkably 
greater than that observedfor the olanzapine group (10 mg/daily). See results in the 
summary table below. 

• Phase I/Ila results (schizophrenia trials) revealed similar mean Prolactin level 
increases in Pal groups (OROS and non-OROS groups compared) to Risperidone 
treatment (mean levels of 32.1 and 37.0 ng/ml were observed in the high dose OROS 
Pal and the risperidone groups, respectively. 

• See section 7.1.4 for results showing a numerically greater incidence of potentially 
prolactin-related AEs in the 12 and 15 mg Pal groups compared to only.a few to no 
reported AEs in the lower dose Pal groups, the Olanzapine group and the placebo 
group (revealed in the 3-Phase III trial dataset). 

Results on Prolactin Levels (copied from pages 3136-3138 of an appendix to the SCS) 
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Studies R0"16477-SCH-lQ]. RQ76477-S'CFI-JQ4. and R076477-SGl.-JOS 

OUtput DL.ABOl.l Labo['atory -"alues: Means and Mean Changes Over Time - OOuble-91lnd Phase (cont.tnued) 

Analysis Set: safety 
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011 J.6 
DAY 43 
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SCREENING 
8.lSnINB 
DA.Y 15 
01.7 ]6 
DU 4] 

'END POINT 
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DAY 15 
DAY ]6-
DAY 43 
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olanzapine 10 mg 
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7.1.8 Vital Signs 
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A Caveat on Group and Time-point Comparisons on a Given Clinical Parameter. Results of 
statistical group or time-point comparisons or in-text description of statistical results on clinical 
parameters could not be found in the scs. Therefore, group and time-point comparisons 
described in this review on any given clinical parameter are based on numerical comparisons, 
unless otherwise specified (results on clinical parameters that were found in the SCS and are 
described in this review did not include statistical comparisons). 
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7.1.8.1 Overview of vital signs testing in the development program 

The outlier criteria for vital signs is provided in the Table 10.2 in the appendix of this review, as 
provided by the sponsor. 

Vital signs were obtained at multiple time-points during the Phase III and OL trials. Refer to the 
schedule of assessments in Table series 10.1 in the appendix of this review for the study 
schedules of Phase III trials. 

Reviewer Comments of Vital Sign Methods. Vital signs were conducted daily from Days 1-6 
and then on selected Daysfor the remainder of the DB trials and OL trials. 

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons 

See the previous subsection and sections below. Also refer to Section 7.1 for a description of 
integrated datasets analyzed and described in this review. 

7.1.8.3 Standard analyses and explorations of vital signs data 

See the next subsection below. 

7.1.8.3.1. Analyses focused on measures of central tendencies 

Completed Phase III Non-Elderly Trials -303, -304 and -305. 
Reviewer Comments. Descriptive statistical results were found in Appendix 2. 7.4.5.1.1 of the 
SCS (time-points examined were: baseline, days 2, 3, 4, 5, 6, 8, 15, 22, 29, 36, 43 and endpoint). 

A Caveat: one critical caveat to interpreting vital sign results is thatthe window of time shown 
below for each scheduled assessment (copiedfrom the submission): 

Tim" Intel'\"') (Label TIllll! Inten",l 
<>n ouput) (Day) 
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Vit.~l.sians 1,2 B""el.ine 
3 Day 2 

3 Day 3 
4, Day 4 

4 Day 5 
4, Day 6 

S DayS 

6 Day 15 
7 Day 22 
8 Day 29 
9 Day 36 

10 Day 43 

c: 1 
2 

3 
4 
5 
6 

7-11 

12-18 

19-25 

26-32 

33-39 

40-elldofDB 

A .. 
Relati"\<e to the fu":;t day of daoble-blind stndy dmg administratlon 

1 
2 
3 
4, 

5 
6 

8 

1S 
22 

29 

36 

43 

b Time point will be assessed based. on the scheduled elapsed iime (EGPTIvfNID.I) in the data set. 
o Applicable to all laboratory tes1s except :lIn· prOlactin. . 
d Only for prolactin 1hat is assess.oo at Day 36. 

Subjects were inpatients for the first 2 weeks of DB treatment but could be discharged thereafter. 
Between subject variance on the timing of assessments and relative to dosing (between subject 
variance on timing of dosing) is likely to be greatest on outpatient assessments days. However, 
the days that examined PK (with multiple blood samples collected on a give study day) would be 
anticipated to have the timing of assessments more tightly controlled(in which subjects would 
have to be a the study site or inpatients during this procedure) than on~studydays that did not 
involve multiple blood sample collections on the given day. 

Another Caveat on Group and Time-point Comparisons on a Given Clinical Parameter. 
Results of statistical group or time-point comparisons or in-text description of statistical results 
on clinical parameters could not be found in the scs. Therefore, group and time-point 
comparisons described in this review on any given clinical parameter are based on numerical 
comparisons, unless otherwise specified (results on clinical parameters that were found in the 
SCS and are described in this review did not include statistical comparisons). 

A Summary ofthe Results 
Due to the lengthiness of the summary table of vital sign results (37 pages long for the .summary 
table, Appendix 2. 7.4.5.1.1 of the SCS) this review summarizes the results of this table, rather 
than showing the results shown in the 37 page table. 

The descriptive statistical results on vital sign parameters generally failed to show any new or 
clinically remarkable findings other than afew potential exceptions. Key observations are 
outlined below (the below items include potentially unexpected or new findings, whole noting 
some relevant negative findings for a clinically remarkable effect on a given parameter): . 

• A mean increase from baseline in supine tachycardia was observed that was time
dependent and dose-dependent with greatest effects generally observed in the HD group 

(15 mg). The maximum mean increase observed in this group was 6.8:t12.9 bpm on 

Day 6 (ranging up to a maximum individual-subject increase of 128 bpm in this group 
at this time-point). 
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o The placebo group generally showed little to no change at each time point (mean 
change from baseline to Day 6 was O. 6±11 bpm). 

o The Olanzapine group showed little to no change in this parameter compared to 
all Pal groups. It is important to note the large variance (SD) from a statistical 
standpoint. See previous discussions regarding this observation of a drug-induced 
increase in supine heart rate. 

o Refer to the last section of this review for additional comments and 
recommendations. 

• Another potentially unexpectedjinding that could be considered a real dose-dependent 
effect or could be an isolated finding (e.g. a false positive) is a slight mean increase 
(from baseline to DB treatment time-points) in supine systolic blood pressure (sBP) that 
was only observed in the HD Pal group (15 mg) during the first week oftreatment (a 
group mean increase of up to 4. ± 12.9 mmHg on Day 5). The lower-dose Pal groups 
and the placebo group generally showed no mean change in sBP at any given time
point (mean changes were generally within -1 to 1 mmHgfor any given group at any 
given time-point). 

• Mean changes in standing to supine (standing-supine) blood pressure (systolic and 
diastolic) failed to show any clinically remarkable findings in which the greatest mean 
change from baseline at any given time-point [or sBP was generally in the HD group 
(15 mg Pal) which only showed a mean change of -2.5±li.8 mmHg on Day 5. 

• Standing-supine mean changes on heart rate failed to show any remarkable mean or 
median changes at any given time-point in any given treatment group. The HD (15 mg) 
group showed mean changes of 1.3 to -0.5 bpm (±9 to 13). 

• Results on standing heart rate showed dose-dependent and tim·e-dependent mean 
increases from baseline as follows: 

o The HD Pal group generally showed higher mean increases of up to 7 bpm (SD of 'l 
±14 or ±15) on Ddys 3 and 4 (a mean increase of 5 to 6 were observed on Days 2, 
5, 6 and 8) that appeared to be greater in magnitude and longer in duration over 
treatment than the mean increases observed in lower dose Pal groups (based on 
numerical comparisons) with little to no change in the placebo group (mean 
change of 1.5 to -0.8 observed in the placebo group). 

o The magnitude of these peak mean increases observed on Days 3 and 4 in the HD 
group appeared to be become increasingly smaller with each subsequent time
point. That is, the peak effect observed early in treatment (Days 3 and 4) 
appeared to diminish over time over Days 5 though Day 36 of treatment with a 
mean change of only 0.5 observed on the jinal on-treatment assessment day (Day 
43). 

o The placebo group showed no mean increases from baseline to each time-point on . 
standing heart rate (mean changes were generally less than 1 bpm). 

o Surprisingly, the olanzapine group (10 mg/day) generally showed no to little 
mean changes at any given time-point (similar to the placebo group), whereas 
even the lowest Pal group (3 mg) consistently showed mean increases in standing 
heart rate [or all time-points that appeared to persist up to approximately Day 22 
(a mean change of up to 4.4 was observed on Day 2 in this low dose group). 
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o Mean increases were generally observed {or all time-points during the first 2-3 
weeks of treatment in all Pal groups. 

Caveat on Phase III results on BP and Timing of Assessments Relative to Dose, PK and other 
Potential Time-dependent Confounding Variable and Relative to Fed Versus Fasted 
Conditions. 

The sponsor was asked to provide data for vital sign results near Tmax ideally from a 
schizophrenia trial but the Phase III trials and the QT prolongation study, Trial-SCH-I009 did 
not include assessments at multiple time-points in order to enhance capturing Tmax or other 
time-dependent confounding variables. Study -1009 only included baseline and end-oi-study 
vital sign assessments (this study is described under Section 7.1.12). The sponsor provided 
results of Study SCH-I009 in response to this inquiry which is described in Section 7.1.13 but 
had a limited number of subjects and used 3 and 6 mg dose-levels. Also vital signs were only 
conducted at pre-dose, 24 and 48 hour post-dose time-points on selected treatment days. 

Therefore, the undersigned reviewer describes results of2food effect Phase I studies (POI-I008 
found in the NOOO submission and PO 1-1002 found in the 210-Day SUR submission). See Section 
7.1.12 C for additional vital sign and related observations from .these trials. - . 

See section 7.1.3.3.Efor a description of individual potentially clinically remarkable subjects. 

Summary of Results on Temperature in Phase III Trials: 

A Caveat: Temperature results were foundfor a subgroup of subjects within any treatment group~ 
during the DB treatment phase with samples sizes being insufficient for most on-treatment time-
points except for Day 43 in which the sample size for any given group was generally over 150 
subjects. The study end-point assessments generally had larger samples sizes of over 200 
subjects in most group. The 15 mg Pal group only had 79 subjects on Day 43 and 104 subjects 
at end-point for this vital sign parameter. 

Given the small samples sizes for most time-points in each treatment group this review 
only describes temperature results for Day 43 and study end-point assessments relative to 
baseline values. 

Given the above critical caveat on the limitations of the data, the temperature results were 
unremarkable including results of the HD Pal group which showed a mean change of only 0 to-
0.02±0.5 degrees Cfrom baseline on Day 43 and study end-point. 

Results on Respiratory Rate in Phase III trials 
These results were not generally found, yet, such results in a Phase III trial study are generally 
non-revealing (fail to show or reveal an effect). Refer to Sections on SAEs and ADOs and 
Section 7.1.3.3 of this review for potentially clinically remarkable events that involved the 
respiratory system. . 

201 



Med binder - page 335 of 549

, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

Refer to the last section of this review for additional comments andfor recommendations. 

Results of the Completed Elderly Phase III Trial (-302) 

Summary of Results as described in Section 6.5.1 of the CSR and based on a review of vital sign 
results found in· a 10-page table in Attachment 9: 1.1 of the CSR, that was hyperlinked from the 
SCS (rather than showing a 10-page table the results are summarized in this review): 

• These results failed to reveal any new, clinically remarkable findings other than the 
following bulleted item. 

• Greater effects on increased supine and standing HR appeared to exist in older subjects 
(70-75 yew old) compared to younger subjects (64-69 year old) that persisted until 
treatment endpoint in the older group 

Refer to the last section of this review for additional comments and recommendations. 

Results of Ongoing Phase III Open-Label Extension Studies (-702 through -705) 
Results of the following treatment groups were reviewed in the sponsor's summary table in 
Appendix 2.7.4.5.1.2 of the SCS which showed descriptive statistical results during the DB phase 
of the lead-in studies, as well as during the OL phase of the extension trwlsfar Ihe pooled 
dataset for each treatment subgroup. 

Due to the lengthiness of the sponsor's summary table (69 pages) the results are summarized 
below rather than providing a lengthy summary table in this review. 

Caveats 
Each treatment subgroup had sample sizes for vital sign assessments that rangedfrom only afew 
subjects to generally less than 50 subjects at time-points beyond week 4 of OL treatment for the 
~ 3month subgroups and beyond week 24 for the> 3 month subgroups (the treatment subgroups 
were: DB-placeboIOL-Pal, DB-OlanzIOL-Pal, DB-PaIIOL-Pal treatment groups). 

• The ~ 3 month "total" Pal group (all subjects in the OL phase who participated in the 
OL study for> 3 months) had sample sizes of over 50 subjects for all time-points 
through Week 40. 

• Only the time-points of these subgroups that had at least 50 subjects were reviewed and 
described below (since smaller samples sizes were generally considered insufficient for 
the purposes of this review). 

Comments and description of observations below are based on numerical comparisons 
(statistical comparison results could not be found in the sponsor's summary table or in-text 
tables or descriptions in the SCS). 

Summary of Results 
The results of this safety dataset were generally unremarkable for revealing any new, clinical 
significant drug effects on vital sign parameters except for results described below that may 
provide some potentially new clinically relevant observations. . 
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Similar to that observedfor the short-term trial dataset, a mean increase (from baseline) in 
standing heart rate was observed during treatment. This positive result is not unexpected 
However, obiervations on the timing of peak e(fects and the duration o[this e(fect during 
longterm treatment are potentially new such that a discussion of these results is warranted 

Similar observations for a drug-induced increase in supine heart rate (which was observed in 
short term trials) also warrant some discussion with respect to timing of peak effects and the 
duration o[this effect. 

Key findings are noted, as follows: 
o Peak mean increases in standing heart rate were generally observed within 

approximately one week ofOL Pal treatment or DB olanzapine treatment. This known 
drug-class effect either persisted at a smaller magnitude on subsequent time-points 
during treatment or this effect appeared to resolve by approximately 4 weeks in most 
subgroups examined See the paragraphs that follow these bulleted items for a more 
detailed description of these results. 

o Subjects started on DB olanzapine treatment in the short-term lead-in studies also 
showed the expected drug-induced mean increase in standing.hem:t rate that also 
appeared to resolve during DB olanzapine treatment. 

o This known drug-class effect on standing heart rate appeared to return after switching 
subjects {rom Olanzapine to OL Pal in the OL extension trials following completion of 
the short-term DB lead-in studies. Perhaps this apparent recurrence of a drug-induced 
effect on standing heart rate reflects an interruption of treatment between the DB lead-in 
and OL extension trials. Yet this effect does not appear to existfor the DB PallOL Pal 
treatment group (examine ECG HR results provided in this review under Section 7.1.9 
which shows this phenomenon). Consequently, this observation could be reflecting a 
differential drug or dose-level effect between olanzapine and Pal treatment. See the 
paragraphs that follow these bulleted items for a more detailed description of these 
results. Also see the final section of this review for additional comments and 
recommendations. 

o Supine heart rate showed a peak mean increase {rom baseline of up to 5.5 bpm on Day 4 

and 4.2 bpm on Day 4 in the DB-PlaceboIOL-Pal ::; 3month and> 3 month subgroups, 

respectively. This drug e(fect appeared to persist over time. However, the magnitude of 
this effect did not appear to increase over time. Similar results were observed for other· 
treatment subgroups in this OL extension trial safety dataset. 

o DB Olanzapine treatment showed similar effects on increasing supine heart rate {in the 
DB OlanzapinelOL Pal subgroups} that appeared to resolve within approximately 2 
weeks. As observed with standing heart rate, the drug-induced increase in supine heart 
rate appeared to return upon switching these subjects to OL Pal. Again, these 
observations may reflect an interruption of antipsychotic treatment between the DB 
lead-in and OL extension trials. However, subjects were to have DB treatment abruptl)' 
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terminated before entering into the OL phase. Alternatively, this observation could be 
reflecting a differential drug or dose-level effect between olanzapine and Pal treatment. 

While the interpretation of OL results is limited by the absence of a placebo control group, the 
above findings were observed in the direction of an expected drug-effect (e.g. increases in heart 
rate instead of decreases in heart rate), whereby the results are strongly suspicious of a read Pal 
induced effect. . 

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

The tollowing outline provides more details on the above results on drug-induced mean 
increases in standing heart rate over time (during OL Pal and DB olanzapine treatment: 

• A mean increase from baseline in standing heart rate of up to 5.9 bpm and 5.6 bpm in 
the < 3 month and> 3 month subgroups, respectively, of the DB-placebo/OL-Pal 
treatment group was observed by week 1 ofOL treatment (with little to no change 
during DB placebo treatment in these two subgroups). 

• Other subgroups generally showed similar results, including results during DB 
olanzapine treatment during the lead-in phase followed by OL pal treatment. 

• This mean increase generally appeared to persist, but with an apparent smaller 
magnitude ofe(foct over subsequent OL time-points or the; effect-appeared to resolve by 
approximately 4 weeks oftreatment (for time-points that had a sample size' of at least 50 
subjects). 

The tollowing is a more detailed discussion of standing heart rate increases when switching from 
DB Olanzapine to OL Pal treatment.' 1 

• DB olanzapine treatment (in the DB-Olanzapine/OL-Pal exposure subgroups) showed a 'Ii 
peak mean increase of 2.7 bpm on Day 4 and Day 6 for each of the ~ 3 month and> 
3month exposure-subgroups, respectively. 

• Little to no change (from baseline) in standing heart rate was observed after the first 
few weeks of DB Olanzapine treatment, such that Olanzapine induced increased heart 
rate appear to resolve over time. 

• After being switchedfrom DB Olanzapien to OL Pal, these subjects showed an apparent 
recurrence in antipsychotic-induced increased in heart rate. The peak mean increase 
observed during OL Pal treatment in these subjects was 5.2 bpm on Day 4 for the ~ 3 
month subgroup and 3.3 bpm on week 1 in the> 3 month group. This drug effect 
. appeared to resolve by approximately 4 weeks or less. 

• It is not clear why a recurrence of a drug class effect would occur when switchingfrom 
one drug to another within the same drug class. Perhaps treatment was interrupted 
between the DB lead-in and OL extension trials or this observation could be reflecting a 
differential drug or dose-level effect between olanzapine and Pal treatment. Yet, this 
phenomenon was not observed in the DB pal/OL Pal subgroup (refer to heart rate data 
shown under section 7.1.9 on ECG results that shows the same pattern on this heart 
rate determined by ECG). 
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7.1.8.3.2. Analyses focused on outliers or shifts from normal to abnormal 

Completed Phase III Trials -303, -304 and -305. 
Reviewer Comments. 

An important positive finding in the pooled short-term Phase III trial dataset was a greater 
incidence of outliers for increased supine heart rate in paliperidone groups. While a consistent 
dose-dependent effect on the inciflence of outliers was not observed in this safety dataset, the 
greatest incidence of outliers was in the highest dose group (22% in the 15 mg group compared 
to 10% in placebo subjects and 15 to 18% in each lower dose Pitl group). 

Evidencefor orthostatic hypotension was revealed, which is an expectedfinding based on that 
which is known and described in labeling for Risperdal® and other approved drugs in this drug 
class. Refer to section 7.1~ 4 for reviewer comments and description of results that were found in 
a separate section of the SCS (section 2.1.6.5 in the SCS). Results are provided in this section of 
this review, for the convenience of the reader. 

The Incidence of Outliers on Vital Sign Measures 
T.bl~ 76: NlmIl»..r ofSubj~-r; With Alm.imJ!,lIl Vital Sig!l Varues Dur.i!J6 the D:MJble·BIi~d Perioo 

(PllolN Doub~B!i!ld Sru~; RD70477-SCH-303. 3~. 305: Safetr _~lrsi5 56) 
HOltOS HOIlOS EllOF.OS "it. O;l.OS Ell OltOS 

PAL P~li. P_U P.-\L P.'lL TotoL 0l2i:ZlpiD;o 
?l!.c4bo 3m,; 6 zag 9-:!!Ig ]2 Jl!.;!; 

11 "'. 
?;ilip~~nQ , lO",! 

(N=31~) (N=117) (N=231) (l;=:H6j (N=242) (N=l!3) (l-'=963) (N=>Ii-f) 

~r'} N~·2 u(%) n(c/1) "r·} D(%) D.(?;l a.(-C:;~l 

St:tDdiD~ pl11rc d.l::i!OifKlltion ll3 11~ 2H H5 2H 113 9'lS 363 
DecrQ;JIsQ 2:1l ;"OQ .-uu; sW 1 (el) ~ G 2 ( 1) 2 ( 1) 1 ( I} 1 ( 1) 3( 1) 
locr;.];".Q 2' U .1c.C. t"l..lu9 .=:109- 77(22} 42(H) 6! (25) 7"2(19) 71 (31) H(3~) m(31} SS(H} 

S-op.me pab tusrifiucioil 313 m 134 !4} 141 113 9:lS 363 
DQC"GasG ;;:l.l and 't-::huiI!::X1 6'(2) I ( 1) 1 (el} o( 2) 4 ( 1) 3P) B( 1) ~( 1) 
!DCIii~Q ::11 aI!.d ttzfu.o ~!DO 31 (IG) 23 (IS) 33(14) 43 ( L8) 55( I)) 11 (22) loD(l!) f2 (11} 

SUu.dine SSP- d:llSSif&.CJIcOOD, lS3 126 234 2+5 2-+1 113 9J9 363 
DQt3'QZniQ 220 ;roJ. "'lmo ~9D 11 ( J) S( ~ 7(J} !6( 7) 13 ( J) I( 6) H( 1) B(-l) 
loa.,no; ::,]0 il1!d lrUu.o ::;1S0 4 ( I) Q 3 ( 1) !(~l) ~ 1 ( !) j ( 1) l(el) 

Supine SBP th::i1i6["2:DDI:l Ul 111 134 241 241 113 91& 363 

D~C'Q-21SI1i1 2'20- and .LIuD ~O 12 ( 3) 6(}} 4(2) 16( 1) 4 ( 2) &P) >Ii ( 4) 12(3) 
Ina';"!14- ;::2() lJnd "due.::!!:1J 4( 1) () J ( I) 1 (el) 1 (el) ! ( !) 6 ( 1) 0 

StoudiDe DBI' <lmifi,,"'D. lH 1.26 134 245 241 113 9-19 3113 
Do;rnil2ISilil ~l ~ aDd .... ·dtul:=}O 7(2) J ( 2) 6(3) ](el) 1 ( 2} 2(2) 11 ( 1) 9( 1) 
lu.c.rw'3N215~\t!..IuQ2101 13 ( 4) I( 2) ~(3) 7 ( 3) 4 ( 2) 1( 2) 11 ( 2) lo( -l) 

SupiDe DBP c.hzi6ation lSl 115- 134 245 241 III g.-SS 363 
Dac:r.;asQ ::11 nd 1rUoD s~ 5( 1) Q 9(4) 3( 1) 4 ( 1) 1(1) lie 1) II ( 3) 
Jn~i42"lS.;:IID.d\~g ::loHJ~ 7{2} D 1( 1) 2(1) 4( 2) 4P) 1'! I) SP) 
N~: P.;rG!rta,5D; ok~md ~h t!:lIl1.!lllIcllo;U of iiJbj;rn pV1p.!.;QIlliiiINr 115" &;nomi:::!.~_ 

The sponsor notes that the above findings on increased heart rate are consistent with the 
incidence of AEs of tachycardia observed with this dataset (as previously described in Section 
7.1.5) which was reported in 12% of Pal subjects compared to 7% of placebo subjects. 
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The sponsor also notes that 5 SAEs and 5 ADOs of tachycardia or sinus tachycardia were 
observed in this safety dataset. See Sections 7.1.3.1 and 7.1.3.2 on SAEs and ADOs and Section 
7.l.3.3 of this review. 

Upon review of the CSR for this study, Section 6.5.1 indicates no ADOs and SAEs due to 
orthostatic hypotension. 

According to Section 6.5.1 of the CSR there also no SAEs or ADOs due to hypotension. 
However, a greater incidence of AEs of hypotension were reported in Pal compared to placebo 
subjects (5% and 0%, respectively) and subject 2007010 is described as having "severe" 
hypontesion on Day 40 after receiving her last Pal dose (9mg) on the previous day. This subject 
was hospitalized for pneumonia and pleural effusion. In the opinion of the undersigned these 
events could at least in part be drug-related. Three additional subjects had AEs of "moderate" 
hypotension of whom each received 6 mg, 9 mg and inadvertently 15 mg Pal, respectively, at the 
time of this AE (subjects 200309, 200702 and 200625, respectively). 

A description or notation of any other SAEs or ADOs due to abnormal vital sign parameters, 
could not be found in sections in the SCS related to this topic. However, potentially clinically 
remarkable subjects relevant to abnormal vital sign parameters (e.g. outliers for high blood 
pressure values) were found by the undersigned reviewer upon r.eviewofline listings, narratives 
or CSRs, as described under Section 7.1.3.3 of this review. 

Table 52: Nltmbtor of SUbjects With Treatment-Emergent Orthostatic Hypotension at Any Time 
During the Double-Blind Period 

(pooled Double-Blind Studies R076477-SCH-303, 304, 305: Safety Analysis Set) 

Total no. subjects wifh 

ER OROS ER OROS ER OROS ER OROS ER OROS 
PAL PAL PAL PAL p},L 

Placebo 3 mg 6mg 
(N=355) . (N=127) (N=235) 

II ("10) n ('Yo) n(%) 

9mg 
(N=246) 

II ('Yo) 

12mg 
(N=242) 

n(%) 

15 mg 
(1\'=113) 

n(%.) 

Total Olanzapine 
P aIiperidone 10 rug 

(N=963) (N=364) 
n(%) n(%) 

orthostatic hypotension 14 ( 4) 10( 8) 13 ( 6) 23 ( g) 9 ( 4) 12(11) 67(7) 15 ( 4) 

Pulre(std-sup)> 15 11 ( 3) 8 ( 6) 7 ( 3) IS{ 7) 5 ( 2) 8 ( 7) 46 ( 5) 11 ( 3) 
and 

SBP(sld-sup) <0 -20 
Pulse(:>td-sup} > 15 10 ( 3) 5 C 4) 11 ( 5) 12 ( 5) 7 ( 3} S ( 7) 44 ( 5) 7 ( 2) 

and 
DBPCstd-sup) <: -10 
Note: Percentages calculated \.ith the number of subjects in each group as denominator. 

Results on Outliers found in a Separate Section 2.1.6.5 of the SCS 
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Table 52: Number of Subjects With Treatment-Emergent Orthostatic Hypotension at Any Time 
D1.Ulng the Double-Blind Period 

(pooted Double-Blind Studies R076477-SCH-303, 304, 305: Safety· Analysis $.et) 
ER OROS ER OROS ER OROS ER OROS ER OROS 

PAL PAL PAL PAL PAL Total Olanzapine 

Total no. subjects with 

Placebo 
(J..'=355) 

n('%) 

orthostatic hypotension 14 ( 4) 

3mg 
(N=127) 

n(%) 

10 ( &) 

6mg 9mg 
(N=235) (N=246) 

n (%) n(%) 

12mg 
(N=242) 

n(%) 

13 ( 6) 23 ( 9) 9 ( 4) 

Pulse(std-sup):> 15 11 ( 3) 8 ( 6) 7 ( 3) 1& ( 7) 5 ( 2) 
and 

SBP(std-sup) < -20 
Pulse(std-&lp):> 15 10 ( 3) 5 ( 4) 12 ( 5) 12 ( 5) 7 ( 3) 

and 
DBP(std-sup) <0-10 
Note: Percentage;; calculated wiili the llll1Jlbe. of subjects in each group as denominator. 

Results from Elderly Study -302. 

15mg 
(N=113) 

n(%) 

Paliperidoue 10 mg 
(N=963) (N=364) 

n ('}1.) n ~ .. ;') 

12{1l) Ol( 7) 15 ( 4) 

g ( 7) 46 ( 5) 11 ( 3) 

8 ( 7) 44 ( 5) 7 ( 1) 

Reviewer Comment. Results of Study -302 were generally similar to those of the pooled short
term Phase III dataset of primarily non-elderly subjects (as previ6ilslJFdescribed). However, one 
potentially new finding (not observed in the primarily non-elderly, short-term trials) was the 
following observations: 

--

• A numerically greater incidence of outliers on increased supine systolic BP and 
decreased supine systolic BP were observed in Pal compared to placebo subjects. The 
outliers occurred in only 4 or 5 out of the 76 Pal subjects. Given the small sample size 
of this study (only 38 placebo subjects and 76 Pal subjects), these findings are '~ 
considered preliminary. 

Upon review of the CSRfor Study -302, the following additional findings were noted in Section 
6.3.2.4.3 of the CSR: 

• One subject (200234) developed tachycardia on Day 5 of Pal treatment who later was 
found to have supraventricular tachycardia on Day 29. More information (e.g ECG 
results) could not be found in the in-text CSR description or in in-text sections of the 
SCS 

• No ADOs or SAEs of tachycardia occurred in Pal subjects of this study. 
• 12 Subjects had an AE of tachycardia as follows: 

o 9 out of 12 Pal subjects with the AE of tachycardia had this event reported within 
2 weeks of treatment. 

o The other 3 subjects had this AE reported on Days 33, 36 or on both Days 9 and 
42, respectively. 

o The lowest dose level of Pal among these 12 Pal subjects was 6 mg daily and the 
mean dose at the onset of the AE was 8.5 mg daily among these subjects. 
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o The incidence of preexisting medical conditions in these 12 subjects was 67% and 
42%for cardiovascular or cerebrovascular disease, respectively compared to an 
incidence of 38% and 16% in Pal subjects who did not have the AEof 
tachycardia. 

The findings on concomitant illness are considered preliminary, given the small sample size and 
post hoc analyses. It is also not known if the above observations are reproduce able: 

See the final section of this review for comments and recommendations. 

Results on the incidence of orthostatic hypotension outliers were previously described under 
Section 7.1. 4 (found in a separate section in the SCS). Refer to section 7.1.4 for reviewer 
comments and description of results. 

The sponsor's summary table found in a separate section 2.1.6.5 in the SCS is provided below 
for the convenience of the regulatory supervisor reading of this review. 

Also refer to Sections 7.1.1-3 of this review for additional information (SAEs and ADOs and a 
description of potentially remarkable subjects with cardiovascular .related.events). 

--

The table below summarizes the vital sign results (as provided by the sponsor). 

Table 11: SubjK1' With Almoll!Lll Vital Sign VaJU2' During tlJe 
Doul>lHlli:D.d Period 

(Siud" R0764n-SCH~301: ~f~ An!I'/5Ls Set) 

SI5lQ,diD~ pnbe cb::ainu.rioD. 
D;.:tQ!.""~ ~15:.::."ii nb.=~(} 

1z.:nz.i;' 2"1:5 ~d ... "t-",.. =:1\)") 
Sa.pme pa.lse dSlruonrmD 

D;.::tIJlll!;~=:15 ~i-nl~SSO 

~TQlo..o 2:15 ~d -:.~~ ~100 
SI5ID:diD: SBP d:nsifOCsMn 

D .......... ~W...t ..m.SlD 
~!Q~-=i 2:W md nm =180 

Sa.pme SBP d:n.,ificiliDoa 
0=.",. ,,20 ..-.d n1 ... SlO 
bxiNZ;;;I:;2(j :.nd 1.'3.lei-::lgtj 

S .. ndia: DB·P <1o,,;6,,,;;os 
Dik-rlil"'.3W ~1.5 ~ "S";!l-ec :=50 
w-,"'R::e::1 S sd 0..1b;. =-!~ 

Pb.~bo 

(l-'=J.E) 
n(%) 

38 
0 
2 ( 5) 

J.E 

].§ 

2{ 5) 
0 

J.E 
1 ( J) 
0 

J.E 
3 ( S) 

0 

EllOllOS 
PAL 

(N=76) 
u(%} 

i6 
0 

~(l2) 

7'6 
0 
l( 1) 

76 
7{ 9} 

4P) 
76 
4(5) 
3 (f) 

76 
4( 1-) 
G 

Su.pme DBP C~ZifK51tK.n J.8 76 
Dr., .... ,,15 ",-~ ... l!.. ... slD 1 ( 3) ! ( 1) 
!!xlO~;' ~lj uu:I. "";1b;. ::..10$ 0 1: ( 1) 

Not;,: PDl'C'Ollt.1!05 cz,kmab;d-ritb tho.D.O!llbcn of rul:~R pIU pU'3~ on d~:)lninl.'tor_ 
Cn)S~-tQfG[Qllc. ___ Morl.l_}.S_liJtD76-:~-;r-SCH-3C'2!S;c6...5_] . 

Appears This Way 
On Original 

Results on Orthostatic Hypotension Outliers found in a Separate Section 2.1.6.5 of the SCS 
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Table 53: Number of Subjects With Treatment-Emergent Orthostatic Hypotension 
at Any Time During the Double-Blind Phase 

(Study R076477-SCH-302: Safety Analysis Set) 

Total nt). subjects with oJ'th(}static hypotension 

.Placebo 
(N=38) 

nCO!.) 
o 

EROROSPAL 
(N=76) 
n(%) 

3 ( 4) 

Pulse (std-sup) > 15 and SBP (std.-sup) -: -20 0 2 ( 3) 
Pulse (std-snp) > 15 and DBP (std-sup) <:: -10 0 1 ( 1) 
Note: Percentages calculated Viith the munberof subjects in each group as denominator. 
Cross-reference: Mod535J\R076477 SCH 302\Sec6SL 

Results from Pooled Open Label Extension Trial Dataset (Studies -702 through -705). 
Reviewer Comment. Only 0-6% of subjects in the OL trial dataset (all subjects received Pal) 
met outlier criteria for supine or standing, diastolic or systolic BP changes, while 10 to 25% of 
subjects had increased standing or supine heart rates. These observations suggest that 
tachycardia or increased heart rate (supine or standing) can occur in some subjects, in the 
absence of clinically remarkable orthostatic decreases in blood pressure. However, this 
observation is not considered conclusive evidence for increased heart rate in the absence of a 
drug effect on blood pressure since comparisons on the incidence _qf ou.tlir:rs .across parameters 
depends on the cut-off values selected. 

SAEs and ADOs due abnormal vital signs that included tachycardia are previously discussed 
(see Sections 7.1.3.1 and 7.1.3.2 of this review). 

Results on the incidence of orthostatic hypotension outliers was previously described under 
Section 7.1.4 and were also provided as a separate section in the scs. Refer to section 7.1.4 for 
reviewer comments and description of results. The sponsor's summary table found in a separate 
section 2.1.6.5 in the SCS is provided below for the convenience of the regulatory supervisor 
reading of this review. 

The sponsor indicates that 3 ADOs and 3 SAEs of sinus tachycardia or tachycardia were 
reported, all of which occurred among subjects that received:S 3 months of Pal. as of the May 31, 
2005 cut-off date of these ongoingOL trials (out of 1167 total subjects who received :S 3 months 
ofOL drug). 

Results of Orthostatic Hypotension Outliers found in a separate Seciton 2.1.6.5 of the SCS 
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Table 54: Number of Subjects With Treatment-Emergent Orthostatic Hypotension at Anytime During 
the Open-Label Period 

(Pooled Open-label Shldies R076477-SCH-701, 703, 104, 705: Safety Analysis Set) 

Total fiG. subjects with 
orthostatic hypotension 

PlaIPali PlaIPali PalilPali PalirPali OlanlPali OlanlPali Total Pali Total Pali 
~3 >3 ~ >3 ~3 >3 ~3 >3 

months months months months months months months months 
(N=107) (N=12&) (N=178) (N=505) (N=106) (N=143) (N=391) (N=776) 
nOO nOO nOO nOO nOO nOO nOO nOO 
3 (3) 7 (5) 6 (3) 23 ( 5) J( 3) 8 (6) 12 (3) 38 ( 5) 

Puke(std-sl.1p) :. 15 and 2 ( 2) 5 (4) 2 (1) 16 ( 3) 1 (1) 6 ( 4) 5 (I} 21 ( 3) 
DBP(std-sup) <:-10 
Pulge(std-sup) > 15 and 1(1) 2(2) 4(2) 12(2) 2(2) 4(3) 1(2) 18(2) 
SBP(std-sup) <: -20 
Note: Percentages calculated with the- number err subjects in each group as denominator. 

Table 99: Number of Subjects With Abnoffilal Vitals Sign Values 
(phase 1I2a Studies in Healthy Adult Subjects Who Receive.d PaliperidoneOROS Fonnulations: 

Pal'ameter 
Indicator 
Standing pulse(bpm) 
Increase ::.=15 and value >=100 

Supine pul!;e(bpm) 
Decrea."le =15 and value <=50 
In{:rease :·=15 and value >=100 

Standing SBP(mmHg) 
Decrease >=20 and value =90 

SupiJl.e SB-P(nunHg) 
Decrease >=20 and value =90 
Increa~e >=20 and value =180 

Standing DBP(mmHg) 
Decrease =15 and value <=50 
Increase =»=15 and varne >=105 

Supine DB-P(mmHg) 
Decrease >=15 and vahle <=50 
Increase =»=15 and ,,-arne >=105 

Safety Analysis Set) 
PALIOROS LOW P~ill OROS HIGH 

DOSE" DOSE"- _ 
(N=154) (N=200) 

n(%) n(%) 

75 0 
43 (57) 0 

147 193 
25 ( 17) 50 (26) 
11(1) 51 (26) 

75 0 
26 (35) 0 

147" 193 
47 (32) 81 (42) 
0 3 ( 2) 

75 0 
12 (29) 0 
2 ( 3) 0 

147 193 
67 (46) 141 (73) 
0 3 ( 2) 

Note: Percentages calculated with tbe number of subjects per parameter as denominator. 
~ Low dose = 3 to 6 mg, and high dose = 9to 15 rng doses (Section 1.133.1). 
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(N=275) 
n(%) 

75 
43 (51) 

268 
63 (24) 
59 (22) 

75 
26 (35) 

268 
102 (38) 
3 ( 1) 

75 
22 (29) 
2 ( 3) 

268 
163 (61) 
3 ( 1) 
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Table 97: Number of Subjects With Treatment-Emergent 01ihostatic Hypotension 
(phase lila Studie.s in Healthy Adult Subjects Who Received Pal1peridone OROS Formubtions: 

Safety Analysis Set) 
PAIlOROS 
LOW DOSE' 

(N=5) 

PALIOROS 
HIGH DOSE' 

(N=1) 

PAUOROSAll 

n('%) n(%) 

No. subjects with orthostatic hypotemion 22 (40) o 

Pulse(std-sup):>15 and sbp(std-sup)~20 11 (20) 0 
Pulse(std-~ .. l.lp?15 and dbp(std-mp)~~lO 1& (33) 0 

Note: Percentages calculated with the number of subjects in each group as denominatoL 
• Low dose = 3 to6mg, an-d highdooe=9 to 12 mg dores (Section L133.l). 

Table 100: Number of Subjects With Abnormal Vital Signs 

(N=56) 
n~/;') 

22 (39) 

11 ( 20) 
1& (32) 

(phase It1a Studies in Healthy Adult Subjects Who Did Not Receive ER OROS Paliperid01le: 
Safe!:y Analysis SeQ 

PUCEBO PALIIR PAll OTHER PAUALL RISPERIDONE 
Pal·amder (N=63) (N=174) (N=155) (N=206) (N=37) 

fudicator n(%.) n (%) n(%) n(%) n(%) 

Standing pnlse(bpm) 53 164 151 194 2& 
Decrea~e. >=15 and value =50 5 ( 9) 7 ( 4) 13 ( 9) 19 ( 10) I ( 4) 
In-erease :;.=15 and value >=100 10 ( 19) 114 (70) 129 (85) . 150 (17)' .- . 22 (79) 

Supine pulse(bpm) 63 173 154 205 37 
Decrease :;,=15 and value <=50 8 (13) 13 ( 8) 23 (15) 28 ( 14) 7 (19) 

Increase ::0=15 and'l.'lIlue >=100 1 ( 2) 9 ( 5) 13 ( 8) 17 ( &) 3 ( 8) 

St.anding SBP(mIllHg) 62 174 152 204 36 
Decrease. :>=20 and value <=90 22 (35) 93(53) 103 (68) 129 (63) 22 (61) 
fucrea~e 0>=20 and value = 180 0 1 ( 1) 2 ( I) 3 ( 1) 0 

Supine SBP(nunEg) 63 174 155 206 37 
Decrease >=20 and ,,-alue <=90 } ( 5) 33 (19) 47 (30) 61 (30) 11 (30) 

Standin.g DBP(lllmHg) 62 174 152 204 36 
Decrease :>=15 and value <=50 10 (16) 83 (48) 98 (64) 123 (60) 14 (39) 

Increase "'=15 and value =105 0 9 ( 5) 21 ( 14) 29 ( 14) 1(3) 

Supine DBP(nunHg) 63 174 155 206 37 
Deere-ase :>=15 and value <=50 7 (11) 44(25) 56 (36) 66(32) 7 (19) 

Increase =15 and value. >=105 1 ( 2) 0 0 0 0 

Note: Percentages calculated with the munber of subjects per parameter as denominatoL See Section 1J.3 .3_1 for 
a description of the. treatment groups. 
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Table 98: Numbet: of Subjects Vili1h Treatment-Emergent Orthostatic Hypotension 
(Phase 112a Studies in Healthy Adult Subjects Who Did Not Receive PaliperidoneOROS 

Formulations: Safety Analysis Set) 
PLACEBO PALl IR PAll OTHER PAll ALL RISPERIDONE 

(N=62) (N=174) (1\'==152) (f\'==204) (N=36) 

n (~~) n(%) n(%) nrlo) n('%) 
No. subjects with orthostatic hypotension 11 ( 18) 87 (50) 107(70) 133 ( 65) 18 ( 50) 

Pulse(std-sup»l5 aru:l sbp(std-sup)<-20 6 ( 10) 57 (33) 82 (54) 103 (50) 12 (33) 
Pulse(std-sup»15 and dbp(std-sup)<-10 9 ( 15) 71 (41) 85 (' 56) 112 (' 55) 18 (' 50) 
Note: Percentages calculated with the M1ll1ber of subjeds in each group as denominator. See Section L1.3.3. I for a 
A,M~"""";"""'" ... ~ ..... ~ .... -+ ........ _ .. ~ ......... 

Table 106: Number of Subjects With Abnormal Vital Sign Values 
(phase 1!2a Studies in Subjeds With Schizophrenia) 

Pal"llmetel· 
Indicator 

Standing pruse{bpm) 

Decrease >=15 and value <=50 
In-crease >=15 and vaIne =100 

Supine pulse{bpm) 

Decrease >=15 and value <:=50 
:Increase >=15 and ,;ajue =100 

Standin.g SBP(mmIIg) 
Decrea~e >=20 and value <=90 
!ncrea~e >=20 and value >=180 

Supine SBP(mmHg) 
Decre.1.;;e >=20 and value <=90 
Increase >=20 and value =180 

Standing DBP(mmHg) 
Decrease >=15 and value =50 
Increa~e >=15 and \'3lue. >=105 

Supine DBP(mmHg) 
Decrease >=15 and value =50 
Increase >=15 and value =105 

PALIIR PALIOROSHIGH 
DOSP 

(N=34) (N=I11) 
n(%) n(%) 

34 111 
0 1 ( 1) 

24 (71) 95 (86) 

34 110 

0 1 ( 1) 
10 (29) 40 (36) 

34 111 
7 (21) 11 (10) 
1 ( 3) 2 ( 2) 

34' 110 
2(6) 6 ( 5) 
0 1 ( 1) 

34 111 
3 ( 9) 7 ( 6) 

5 (15) 8( 7) 

34 110 
2 ( 6) 6 ( 5) 
4 (12) 1 ( 1) 

RlSPERIDONE 

(N=55) 
n ("Ie) 

55 
.-. -_ .. -0 ..... 

52 (95) 

54 

1 ( 2) 
17 (31) 

55 
7 (13) 
2 ( 4) 

54 
1 ( 2) 
1 ( 2) 

55 
4 ( 7) 
8 (15) 

54 

2{ 4) 
2 ( 4) 

Note: Percentages calculated with the number of subjects per parameter as denominator. See Section 1.13.3J 
for a description ofllie ireaiment groups. 
• IfJgh dose = 9 to 15 mg do5e'l 
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Table 105: Number of Subjects With Treatment-Emergent 01thostatic Hypotension 
(Phase lila Studies in Subjects With Schizopht·enia Safety Analysis Set) 

fudic-.ator 

No. subjects with orthostatic hypotension 

PAllIR 
(N=34) 
n(%} 
11 (32) 

PAll OROS HIGH DOSE" 
(N=1l1) 

n ("10) 
44(40) 

RISPERIDONE 
(N=55) 
n(%) 

29 (53) 

Pulse(std-S1.1pp15 and sbp(std-supr=-20 9 (26) 29 (26) 24 (44) 
Pulse(std-suppl5and dbp{std-sup)"'-10 9 (26) 32 (29) 18 (33) 

Note: Percentages calculated with the munba- of subjects in each group as denominator. See Section Lt.33.1 for 
1I description oftbe treatment groups. 
~ Eftgh dose = 9 to 15 rug dose;; 

7.1.8.3.3 Marked outliers and dropouts for vital sign abnormalities 

A comprehfmsive description of marked outliers and dropouts could not be found in in-text 
sections of the scs. Refer to sections 7.1.1-3for SAEs and ADOs and Section 7.1.3.3.for some 
potentially clinically remarkable subjects found by the undersigned reviewer in various sections 
in the NOOO submission or in the 120-Day SUR. 

Also see Section 4 of this review regarding concerns (from the undersignedreviewer's 
perspective) in capturing potentially remarkable subjects. 

7.1.8.4 Additional analyses and explorations: Weight and Body Mass Index 

7.1.8.4.1 Analyses focused on central tendency 

Results from the 3 Non:-Elderly Short-Term Phase III Trial Dataset (-303, -304 and -305). 
Review Comments. A dose-dependent Pal group mean change compared to placebo was 
observedfor body weight and body mass index (EM!), as anticipatedfor this drug class. Results 
from the SCS from the submission are coped below. 

ears lhts WOV 
AP~n Ot\g\no\ 
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Table 79: Body Weight and BM!: Change From Baseline to End Pornt 

--

~ooled Double-Blind Studies R076477-SCH-303, 304,305: Safe!y Analysis Set) 
BROROS EROROS EROROS ER OROS ER OROS 

PAL PAL PAL PAL PAL Total 
Placebo 3mg 6mg 9rog 12 rug 15 rug Paliperidolle 
(N=355) (N=127) (N=235) (N=246) (N=142) (N=1l3) (N=963) 

Weight (kg) 
N 323 112 215 235 218 107 887 
Me.an baseline (SD) 78.6 73.8 7&.6 72.1 78.5 76.5 76.0 

(19.88) (20.41) (19.85) (16.46) (21.06) (23.41) (20.02) 
Mean change (SD) -0.4 0.6 0.6 1.0 1.1 1.9 1.0 

(3.49) (2.77) (3.18) (2.97) (3.07) (3.63) (3.12) 
Mean percent (%} -0.5 1.1 0.9 1.5 1.6 2.6 1.5 
change (SD) (4.75) (4.02) (4.08) (4.14) (4.01) (4.73) (4.18) 

Body mass index (kgl:m2) 
N 323 112 215 235 218 107 887 
Mean ba~eline (SD) 26.9 25.7 27.2 25.0 26.9 26.6 26.3 

(6.19) (5.86) (6.50) (5.09) (6.30) . (7.48) (6.21) 
Mean change (SD) -0.2 0.2 0.2 0.4 0.4 0.6 0.3 

. {1.19} {O.9~ C1.1I) {LOll {1.03} (1.252 (1.07) 

Results from Elderly Phase III Trial -302. 

Table 81: Body Weight and BM!: Change Fmm Baseline to End Pomt 
(Study R076477-SCH-302: Safety Analysis Set) 

Weight (kg) 
N 
Mean baseline (SD) 
l\·fean change (SD) 
Mean percent (%) (change (SD) 

Body mass index (kg/Jn2) 
N 
}.,.!ean ba~eline (SD) 
Mean change (SD) 

Cross·reference: Mod5.3.j.1 \R0764 77 ·SCH-302\Sec6.5.2 

Placebo 
(N=38) 

36 
672(9.60) 
-0.0 (2.34) 
-0.0 (3.13) 

36 
25.5 (3.95) 
-0.0 (0.91) 

ER OROS PotU. 
(N=76) 

73 
65.5 (13.14) 
.0.00.10) 
·OJ} (331) 

73 
25.1 (5.14) 
·0.0 (0.84) 

Results from the Open-Label Ongoing Extension Trials (-702, -703, -704, -705). 
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Olanzapine 
lOrug 

(N=364) 

328 
78.0 

(22.14) 
2.0 

(3.73) 
2.9 

(5.02) 

326 
26.7 

(6.98) 
0:7 
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Table 82: Body Weight and BM!: Change Fmm Baseline to End Point (pooled Open-Gbel Studies 
R076477-SCH-702, 703, 704, 705: Safety Analysis Set) 

PlaIPali PlalPali Pali1Pali Pali/Pali OlaulPali Olan/Pali TotalPali Total Pali 
:::;3 months >3 months :::;3 months >3 months :::;3 months >3 months :::;3 months :j3 montru; 
(N=107) (N=128) (N=178) (N=5(}j) (N=106) (N=143) (N=391) (N=776) 

Weight (kg) 
N 44 21 76 111 56 26 176 158 
Mean baseline 79.9 7L2 77.9 773 825 77.6 79.9 76.6 

(SD) (21.56) (20.85) (22.11) (24.67) (23.14) (21.86) (22.27) (23.71) 
Mean change 0.4 1.4 1.4 2.9 1.6 1.4 1.2 25 

(SD) (4.98) (9.73) (3.90) (6.50) (4.41) (7.79) (4.35) (7.20) 
Mean pffcent 0.6 3.4 1.8 4.1 2.6 1.8 1.8 3.6 
(%) change (6.23) (13.46) (5.02) (IU3) (6.46) (8.75) (5.84) (9.45) 

(80) 

Body mass index (kg/m2) 
N 44 21 76 111 56 26 176 158 
Mean ba.seline 27.7 24.9 26.8 26.7 27.6 26.4 17.3 26.4 

(SD) (6.97) (5.64) (6.8&) (7.58) (6.65) (7.02) (6.81) (7.25) 
M.eanchange 0.2 0.6 0.5 1.0 05 0.5 0.4 0.9 

(3D) (1.76) (3.39) (1.31) (2.31) (1.48) (2.42) (1.49) (2.49) 
Note: Results are changes from double-blind ba.,eline to end point (ie., last evaluation on or before the 
311hy 2005 cut-off date). 

7.1.8.4.2 Analyses focused on outliers or shifts from normal to abnormal 

Results from the 3 Non-Elderly Short-Term Phase III Trial Dataset (-303, -304 and -305). 

Table 80: Number of Subjects With Abnormal "\1leight Values at .End P?int (Pooled Double-Blind 
Studies R076477-SCH-303, 304-, 305: Safety Analysis Set) 

ER OROS ER OROS ER OROS ER OROS ER OROS 
PAL PAL PAL PAL PAL Total 

Placebo 3mg 6mg 9mg 12mg 15111g Paliperidone 
(N=355) (N=127) (N=235) (N=246) (N=242) (N=lB) (N=963) 

n(%) n(%) n(%} 11(%) n(%) 11 ("/0) n("lo) 

Weight classification 323 112 21) 135 218 107 887 

Decrease :0: 7% 22 ( 7) 2 ( 2) 6 ( 3) 6 ( 3) 3 ( 1) 2(2) 19 ( 2) 
Increase 0> 7% 15 ( 5) 8 ( 7) B( 6) 21 ( 9) 20 ( 9) 19 ( 18) 81 ( 9) 
Note: Percentages calculated with the 1IIl1Ilber-of subjects per parameter as denominator. 

Reviewer Comments. 
Results show dose-dependent effects of Pal 'On weight gain. 

Olanzapine 

10mg 
(N=364) 

n(%) 

328 
3 ( 1) 

60 (18) 

The sponsor notes the following geographical region differences on the magnitude of weight 
gain effects: 
"ER OROS paliperidone-treated subjects, the percentages of subjects with of the 
weight and BMI increases of:::7% from baseline to end point also were higher in subjects 
from North America or Western Europe, who also had higher baseline body weight and BMI, 
compared to subjects from Eastern Europe or other regions." 

Results from the Elderly Phase III Study -302. 
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Only 1 placebo subject in Study -302 met outlier criteria for increased weight (an increase 
exceeding 7% from baseli~e to endpoint, as predefined). 

Results from the Open-Label Ongoing Extension Trials (-702, -703, -704, -705). 
Reviewer Comments. As expected weight gain appears to be greater over time during OL Pal 
treatment as shown below. Yet the extent of Pal induced effects over time is difficult to 
determine, in the absence of a placebo group (using a DB study design). 

Table- 83: Number of Subjects With Abnormal Weight Values at End Point (pooled Open-Label 
Studies R0764 77-SCH-701, 703, 704, 705: Safety Analysis Set) 

Weight 
classification 

PlalPali PlaIPali PaliiPali PaliJPali OlanIPali OlanlPali Total Pali Total Pali 
~3 months:>3 months ~3lllOnths >3 montbs :9 months:>3 months :9 months >} months 
(N=107) (N=128) (N=178) (N=505) (N=106) (N=143) (N=391) (N=776) 

n (%) n ("/,,) n rio) n (%) n (%) n ("/0) n (%) n (%) 

45 21 76 111 56 26 171 h8 

Decrease ~ 7% 3 ( 7) 2 (10) 1 ( 1) - 4 ( 4) 1 ( 2) 3 ( 12) 5 ( 3) 9 ( 6) 
Increase> 7% 4- ( 9) 6 (29) IO ( 13) 29 (26) 11 (20) 6 (23) 25 (14) 41 (26) 

Note: PeTcentages calculated with the number of subjects per parameter as denominatoL Results are based on 
changes from double-blind baseline to end point (i.e_, last e-valuation on or before ~e .3_1 Max 3_0~5 cl!.t-off date). 

The sponsor notes the following geographical differences: 

"As noted previously, mean body weight andBMI values at baseline 
were highest for North American subjects, followed by Western European and Eastern 
European Subjects, and lowest among subjects in other regions. Regional trends in abnormal 
weight changes from baseline were difficult to interpret due to the small numbers of subjects 
in some of the region/exposure (:::;3 months versus >3 months) groups. For subjects from 3 of 
the 4 regions (North America, Eastern Europe, and rest of world), higher percentages of 
subjects who received >3 months versus:::;3 months ofER OROS paliperidone had weight 
increases of:::::7% from baseline; an opposite trend was observed for Western European 
subjects. " 

7.1.9 Electrocardiograms (ECGs) 

A Caveat on Group and Time-point Comparisons on a Given Clinical Parameter. Results of 
statistical group or time-point comparisons or in-text description of statistical results on clinical 
parameters could not be found in the scs. Therefore, group and time-point comparisons 
described in this review on any given clinical parameter are based on numerical comparisons, 
unless otherwise specified (results on clinical parameters that were found in the SCS and are 
described in this review did not include statistical comparisons). 
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7.1.9.1 Overview of ECG testing in the development program, including brief review of 
preclinical results 

See sections below for ECG results of primarily Phase III trials. See section 7.1.12 for results of 
a special safety study on QT interval effects. See section 3 of this review regarding a discussion 
of potential major issues conveyed by reviewers of other disciplines, which includes the 
Pharmacology Toxicology reviewer who is conducting a review of preclinical information 
provided in this NDA. 

7.1.9.2 Selection ofstudies and analyses for overall drug-control comparisons 

See sections below and Section 7.l for a description of data sets analyzed and described in this 
review. 

7.1.9.3 Standard analyses and explorations of ECG data 

See previous subsections and subsections below. 

7.1.9.3.1 Analyses focused on measures of central tendency 

Results of Non-Elderly Phase III Short Term Trials (-303, -304 and -305) 
Reviewer Comments. Due to the lengthiness of the 49 page summary table (Appendix 
2.7.4.6.2.1.) results are summarized in this review and selected sections of the sponsor's 
summary tables are shown below. . 

The ECG parameter results found in the sponsor's summary table showed results from the 
following assessment time-points: screening, baseline, and the average value is providedfor 
these 2 pre-dose time-points (referred to as average pre-dose), then 4, 10 and 22 hour post-dose 
time-points on Days 4 and 8 of DB treatment, in addition to pre-dose, /-2 hours and 4 hours 
post-dose time-points on Days 15 and 36, then time-points of Day 29 and Day 43 and afinal 
end-point assessment. 

One critical caveat to interpreting vital sign results is that the window of time that could vary 
across subjectsfor each scheduled assessment. Thefollowing table was copiedfrom the 
submission (as part of the statistical analysis plan): 
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" 

Vari:a.ble 

ECG 

Table lao Tune Intervals for ECG, Lab, Vitals and EPS s.:aI~. Visits for R076477-

SCH-J03, 304, and 365 

S~hMluled TilDA> Int~n ... 1 (Lab& lime Interval Target Inn... 
Vim onoupot) (Day) Point (Day) 

Number 
12 Baseline <I 1 
4 Day 4: 4H pst-ds 2-6" 4 
4 Day4: lOHpskh 2-6" 4 
4 Day 4: 22H pst-<h 2-6" 4 
5 DayS: 4Hpst-ds 7-11' a 
5 ~'8: lOH pst-<h 7-11Q 8 

5 DayS: 22Hpst-<h 7-11" 8 
6 Day 15: pH,-ds 12-12 15 
6 Day 15: 1-2H pst-cis 12-22 15 
6 Day 15: 4H psf-<h 12-22 15 
8 Day 29 23-12 29 
9 Day 36: Pre-ds 33-39 36 

9 Day36: l-ZHpst-ds 33-39 36 

9 Day 36: 4H pst-ds 33-39 36 

10 Day 43 40-;,ndofDB 43 

- .. 
ReJ2t,ve to the fu-s-t day of double-blind study drug "dnllni,u,.tlon 

bTime point WIll be assessed based on the scbeduled eJap-",d time (EGPTMNUM) in the data set. 
o -,\pplieable to all1abontmy t~ el<Cept fur prolactin. 
d Only for proIaclin. fuat is ass<=ssed at Day 36. 

It is not clear how much subjects varied on the timing of a given assessment, but variance across 
individuals can impact on the interpretation of the results. 

Statistical analyses results could not be found in the SCs. Comments below are based on 
numerical comparisons of the sponsor's results. 

L Time- and Dose-dependent Pal Effects on Increasing Heart Rate 
As previously noted, the sponsor's summary tables, as shown later, do not provide results of 
statistical comparisons and the in-text sections of the SCS generally refer to the appendices for 
results (to the tablesfrom which data below was obtained). Consequently, reviewer comments 
are based on numerical comparisons between treatment groups and assessment time-points. 

Descriptive statistical ECG results are generally clinically unremarkable except for: 
• Greater group mean increase (from the average pre-dose value) in heart rate that was 

observed during DB treatment of Pal compared to only small or no mean increases 
observed in the placebo group. 

• Group mean increases in heart rate that were observed in the Olanzapine group were 
intermediate in magnitude compared to that observed in Pal and placebo groups 
(based on numerical comparisons). 

Since ECG assessments are generally obtained in the supine position, then the ECG results on 
HR are reflecting changes that are not orthostatic HR changes. 
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The Pal-induced effect on increasing heart rate appeared to be dose-dependent and time
dependent, as described in thefollowing: 

• The largest treatment-group mean increases consistently occurred at 4 hours post-dose 
after the first assessment day of DB treatment (which occurred on Day 4 o[treatment) 
in any given Pal group. 

o Smaller group mean increases (or little to no change of mean heart rate) were 
observed on other post-dose time-points of these assessment days (e.g. at 10 or 
22 hour post-dose time-points on Days 4, 8, 15) and on other assessment days 
that did not include a 4-hour post-dose time-point (e.g. Days 29, 36 and 43, 
based on numerical comparisons of mean changes). 

• The magnitude o[this time-dependent effect appeared to increase with increasing dose
level as follows: 

o Group mean increases of approximately 6, 9, 9, 10 and 12 bpm were observed in 
the 3 mg, 6 mg, 9 mg, 12 mg and 15 mg groups, respectively at 4 hours post-dose 
on Day 4, compared to a 1.9 mean increase in the placebo group at this time
point on Day 4 (these results are shown in summary tables that follow reviewer 
comments). 

The 4-hour post-dose time-dependent effect on increased heart rate appeared-to attenuate over 
subsequent DB treatment days that included a 4 hour post-dose time-point (Days 8 and 15) in 
each Pal group, asfollows: 

• Smaller (secondary) peaks appeared to occur at the 4 hour post-dose time-point on 
subsequent assessment days that included this 4-hour post-dose time-point (which was 
on Days 8 and 15). ' 

The placebo group appeared to show a similar but smaller trend for time-dependent mean 
increase in heart rate as described in the following: 

• Peak mean increases ofI.9 bpm and 1.5 bpm were observed in the placebo group at 4 
hours post-dose on Days 4 and 8, respectively, compared to little to no mean changes in 
heart rate observed on other time-points or other treatment days. 

• Subsequent assessment days showed small to negligible mean increases as follows: the 
largest group placebo group mean increase observed on subsequent treatment days was 
on Treatment Day 29 (time~point not specified) and treatment Day 36 (at the 1-2 hour 
assessments) in which mean changes were small to negligible (only 1.2 and 0.3 bpm, 
respectively). 

• As previously described, the magnitude of mean increases in the placebo group that 
were observed at 4 hours post-dose time-points on treatment days that included this 
time-point, were consistently smaller than that observedfor Pal groups at these time
points (peak group mean increases as low as 5.8 bpm in the low-dose Pal group and as 
high as 12 bpm in the high-dose Pal group at the 4 hour post-dose time-point on the 
first assessment day during DB treatment which was on Day 4, as previously described 
and as shown in summary tables below). 
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The olanzapine group generally showed: 
• A similar time-dependent group mean increase in heart rate that generally peaked at 4 

hours post-dose (that attenuated over subsequent days), except for Day 4 in which the 
10 hour post-dose assessment showed a slightly greater mean increase in heart rate 
than observed at the 4-hour post-dose time-point (as shown later). 

• However, the 4-hour post-dose mean increases of this active control group (on 
assessment days that included this time-point) are numerically smaller than group mean 
increases observed in any given Pal group (including the lowest-dose Pal group at the 3 
mg dose-level), but were numerically larger than placebo group mean increases in 
heart rate. 

Potential Dynamic versus Static Drug Effects on the Cardiovascular System 
The above observations provide evidence for a dose-dependent and time-dependent drug effect 
on increasing heart rate. Preliminarily, the results also suggest a drug-effect on heart rate that 
is more dynamic than static in its effect, whereby drug-induced increases in heart rate may be 
influenced by underlying non-drug-related changes in heart rate. For example, underlying 
increases of heart rate (as was observed in the placebo group at 4-hour post-dose time-points) 
may be exaggerated by Pal treatment. Consequently, one consideration is that greater drug
effects on heart rate may be unmasked by examining drug effects during an appropriate 
condition in which the cardiovascular system is perturbed. Furthe.r inlC.esligation is neededto 
examine this possible dynamic drug effect on heart rate. Refer to the final section of this review 
for additional comments and recommendations that includes recommendations for 
cardiovascular challenge studies to unmask a potential dynamic drug effect on the 
cardiovascular system. 

The Data from which Reviewer Comments are Based 
The following table shows sections of the sponsor 's summary table (Appendix 2. 7.4.6.2.1) in 
which the above-described time-dependent and dose-dependent ejjects on mean increase in heart 
rate can be observed. 

Selected time-points are highlighted (by the undersigned reviewer) for demonstration purposes 
(to indicate time-points for peak and secondary peak mean increases, as previously described in 
this review). 

Note that Pal groups (which follow the placebo group) are organized in the order of decreasing 
(not increasing) dose-level starting with the HD 15 mg group in the table below. 

Results of the olanzapine group are shown last. 
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Studies R076477-SCH-30]. R076477-SCH-]04, and R076477-SCH-]OS 

OUtP1.lt DECGOLl EeG: Means and Mean Changes from Pre-treatment over Time - Double-8lind phase 

Analysis Set: safety 

H:2ART RATB {bea.ts/m,1n) 

Placebo 
SCREENrNG 
Bl'lSBLINE 
A VERAGll PRllDOSB 
n~f>~ £.itf_PST:,,:qs,' 
DAY 4rlOH PST-OS 
DAY .4 t22R PST-OS 
Diy -~. ,-4,9' ~jis·T.:.bs 
DAY SI'lOR PST-OS 
DAY SI22H PST-OS 
DAY 15tPRE-DS 
OllY 1511-2H PST-OS 
DAY 15r4H PST-OS 
bU29 
DAY' 36 rPRE-DS 
D.IlY, OJ 6; l::2il:"PST"DS 
DA.Y '.36 I4ii psi-ris 
D1I..Y 4J 
END POINT 

ER ORO:; PAL .15 10.9 
SCREENING 
BASELINE 
AVERAGE PREODSE 
DAY "4 (iH PST':'OS 
DAY 4,10H PST-OS 
DAY .4 ~22H PST-OS· 
DAY 9, 4H PS:r-OS 
DAY SrlOH PST-OS 
DAY.Si22H PST-OS 
DAY 15 rPRE-OS 
DAY l5:1-2H PST-OS 
biLY is ,4!l PST-OS 
OllY 2,' 
DAY 36! PRE-OS 
DAY 36tl-2H PST-DS 
'oA'T,'36I4.H'-"PST:"OS 
DAY 4J 
END POINT 

ER OROS PAL 12 Dig 
SCREENING 
BASELINE 
A. VERAGE PRRDOS:E 
DAY :.1r~H ,PSTcDS 
DAY 4! 10H PST-OS 
OAY 4 r22H PST-OS 
DAY' 2 ,~f) PST-OS 
DAY 2r lOR PST-OS 
DAY 91229. PST-OS 
DA.Y 15;: PRE.-OS 
DAY 15~.1-2H PST-OS 
O.A.V i5.14.H 'PST~ris 
nAY 29 
DAY ]06 tPRB-OS 
DA.Y J6Il-3H PST-OS 
oij. J6t4H PST-DS 
DAY 4j 
END POINT 

IlR OROS PAL 9 mg 
SCREENING 
BASBLINIl 
AVERAGE PREOOSl! 
P;i':~4' ~~~i(p~T~rj'~ 
OllY 4Il0H PST-OS 
DAY 4 t22H PST-OS 
biY~14HiYst~Ds 
DAY S t loa PST-OS 
Dl.Y 8:229. PST-OS 
OH 1S,PRE-OS 
DAY 15,t1-2H PST-OS 
riiy ,lS'i4H PS.T-oS' 
Diy 29 
DAY 36:PRB-DS 
DAY J611-2H PST-OS 
~t~i:,~'~~'.4#- P:ST':oS 
DAY 4] 
END POD-lT 

N Mean 

]S4 
]55 
]55 
J27', 
32] 
]25 
315 
:iii 
]07 
220 
2S1 
279 
20~ 
.136 
1j6 
1]6 
1]9 
]SO 

112 
lU 
11] 
105 
101 
105 
.1\)6 
1(;] 

.105 
101 
99 

101 
9] 
76 
ao 
7S 
S2 

11] 

24.0 
242 
242 
212 
211 
212 
21] 
207 
210 
19B 
194 
194 
174 
150 
143 
i46 
152 
2J9 

243 
24S 
245 
234 
229 
22-6 
221 
216 

220 
211, 
211 
2io 
lSS 
157 
155 
15] 
i60 
2'3 

76.9 
75.1 
76.1 
77:S 
76:5 
73.9 
'1'1i1 
76.3 
73.4 
72.S 
75.8 
76.2 
7ih:i 
73;0 
74.~ 
74.S 
71.7 
7S.S 

76.9 
75.7 
7~.6 
27'.,6 
24.1 
S2'.7 
9] .1 
81.2 
20.1 
77.9 
SO.5 
B3,i 
'16.9 
74.0 
77.1 
TL6 
73.5 
74.S 

7'8..1 
7'1.0 
77. 7 
,BS,~2 

25.6 
9.4.0 
a5.4 
BJ .4 
91. 5 
2Ll 
S3.2 
95.7 
7B.5 
76.9 
77.9 
7~.}. 
7S.!! 
7S.7 

76.1 
75.7 
76 . .1 
si;;:;! 
iiJ.i 
ao.s 
S:j,J 
e.O.O 

78.2 
76.0 
79.5 
8i ~S 
75.1 
72 •• 
74.7 
75:9 
72.5 
75 .. 7 

SO 

12.92 
12.72 
11.52 
13,;5), 
13.47 
1] .59 
ij.61 
U .SO 
13 .59 
15.12 
14.82 
14.74 
14.]9. 
14.52 
iL]O 
1] .81 
13.29 
14 .92 

1J .27 
12.77 
12.17 
1] .26 
13 .9S 
14.4.4 
1].7'1 
12,50 
14.22 
14.24 
12.~O 

13.72 
12.76 
11.92 
.13.76 
i2:64 ' 

'10.790 
11.90 

1J.703 
13.75 
L2:.6J 
14.49 
14.40 
14.52 
13 .54 
14.)5 
140 51 
1.4.94 
14..9.1 
16.09 
15.04 
14.94 
IJ .66 
l.i:29 
U.57 
14.7J 

12.79 
12.71 
11.53 
14.59 
14.77 
14 .43 
J.J.o:i 
12.97 

13.37 
14 .23 
14.34 
i3~S7, 
i4.00 
14.32 
13.91 
l~ .. ",~~ 
1] .20 
14.51 

Med M1.n Max 

76.0 
75.0 
76.0 
7"7..0 
77.0 
7] .0 
76:0 
76.0 
72.0 
70.0 
73.0 
75.0 
74.5 
73.0 
74:0' 
76.0 
69.0 
76.0 

76.0 
75.0 
76.3 
Sa..O 
S5.0 
2].0 
25.0 
82.0 
gO.O 
76.0 

. S2,O 
S2~O 

76.0 
73.0 
76.0 
76',0 
72.5 
7.3.0 

77.5 
77.5 
77.7 
S9',O 
27.0 
84.0 
g6.0 
S].O 
2.2.0 
!n.O 
24.5 
!!S.O 
77.0 
75.0 
77.0 
79.0 
74.5 
7B.O 

75.0 
75.0 
75.3 
S5.0 
82.0 
90.0 
82.0 
80.0 

77 .0 
75.0 
79.0 
131.0' 
74.0 
70.Q 
73.5 
,74-0 
71..5 
74.0 

47 126 
.4.J 114 
4S 115 
ja 129 
45 127 
32 120 
)9 f21 
45 .124 
4] lOB 
36 132 
4.0 120 
40 129 
50 1:i3 
47 ios 
49 i19 
4S 1.11 
47 10] 
47 120 

47 
SO 

49 
53 
51 
4S 
52 
53 
44 
4. 
50 
52 
SO 
52 
51 
52 
51 
4S 

117 
12] 

11S 
122 
126 
119 
11:6 
110 
12i!. 
116 
109 
137 
107 
105 
122 
lli 
109 
109 

SO L19-
44 149 
~6 134 
~) 12S 
46 .1]0 
..15 120 
47 120 
46 115 
44 12) 
47 12J 
40 14.0 
~2 i44 
44 117 
44 1]S 
47 109 
~j) 114 
47 112 
47 117 

4S 112 
42 116 
42 107 
47 125 
49 i26 
46 131 
50 121 
4.9 1]5 

4.6 129 
49. 123 
4.6 129 
4.7' iis 
45 lii 
43 109 
4.6 113 
47 i~~ 
44 121 
44 121 
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Ba.se -------- change from average predose --------
Mean N Mean SB SO Med Min Max 

,'i5.9 j~7 
75.9 323 
75.7 325 
15.,5 3l.S 
75.5 31i 
75.5 307 
75.2 280 
75.2 291 
75.2 279 
7~::~ 2,06 
74.7 136 
74':7, hi; 
74'.6 i]6 
74.1 139 
76.0 350 

76.5 
76.6 
76.7 
76~:S 
76.6 
76.7 
76.9 
76.4 
76,9 
77.2 
77.0 
77.1 
7j,,0 
77 .. 0 
76.6 

105 
iOl 
105 
106 
10) 
105 
un 

99 
ioi 

93 
76 
SO 
ia 
S2 

113 

7S.0 218 
77,9 2.1.1 
7S.2 ~1~ 
7S".O 213 
7S.2 207 
78..0 210 
78 .. 4 199 
72.4 194 
-lB,.? 19,4 
7Q..S 174 
7S.1 150 
79..0 149 
7£\:2 i~6 
77.7 152 
17 .. 7 2]9 

~:~~ '~~! 
75.9. 226 
is,ij 220 
75.1 215 

75.5 219 
75.5 210 
75.6 210 
,/s;ii ~~~ 
74.7 19.7 
74.6 15"5 
74.~ 155 

~f~~ 'fI~ 
76.0 24.2 

:r-'i! 
0.6 

-1.9 
1.5 
0.9 

-2.1 
-2.4 
0.5 
0.9 
i:~'2 

-i.7 
o~:j 
0.2 

-:2 • .4 
-0.2 

ILl. 
7.5 
6.1 
6 .. j 
4.5 
3.5 
Ll 
4.0 
-ji.2-

-0.3 
-] .0 
-0 ~O 
0;7 

-3.5 
-LS 

10;2 
7.7 
5.S 
7.4 
5.2 
3.5 
2.7 
5.4 
7:0 

-0.] 
-1.2 
-0.2 
i.~ 

-1 ~9 
1.0 

9',l~J' 
7:5 
4.9 
ii;ii 
4.9 

2.7 
0.5 
4.0 
5'-;.,9 
0;5 

-2.0 
0.1 
ilia 

-'2:i 
-0.3 

0.:6.1 
0.66 
0.59 
0';'12 
0.74 
0.71 
0.77 
0.B2 
0.S2 
0:99 
i.is 
Lf4 
1.22 
0.98. 
0.74. 

n;'oo 
11.S4 
lQ.40 
ti:1s 
12.9'13. 
12.51 
12.82 
1] .72 
1] .67 
14:20 
13 ~44 
il.27 
14.23 
11.50 
13 .91 

.1.05 10:.-79 
1.i9 11. 96 
1.15 11.g.J 
1.2] 12 .~4 
1 .. 20 12 .. 15 
1..J] 13.£2 
1.29 12.95 
1.4.5 1,4.46 
1:7:12'- . ~~~'~"z5-
.1 .. 4-1 13.5'S 
1. 715 15.JS 
.1.7] 15.49 
i .69 14 .. 9:6 
1.4.0 12.'59 
1.20 12.74 

0':99 
0.89 
o.as 
0(B5 
0.90 
0.95 
0.8.9 
L04 
,1:i!f 
LOI 
1.01 
1.05 
1;09' 
1.05 
0.99 

p.jio. 
0.96 
0.S3 
007'9 
0.B7 

0.8.3 
0.S6 
0.92 
o,;~A 
0.S2 
1.03 
1 .. 01 

g'~-:,~, 
0.79 

13.17 
12.i."!6 
1.2.9.6 
i2.~9 
12.99 
13.7J 
12.5] 
14.52 
ii;'6~ 
13.33 
12.31 
12.B3 
1~.1] 
12.92 
1] .76 

~,2.'26 

12.9' 
12.55 
ii.tl 
12.7£ 

12.36 
12.44 
13.32 
12:h 
11.:17 
12.8.S. 
12.63 
iLjil 
.11.30 
.12.27 

2.7 
L3 

-2~O 
o;:j 
0.3 

-2.7 
-3.7 
0.0 
~.o 

9~7 
-2.7 
"iL~ 
-0.2 
-2.7 
-1.0 

11.7 
7.0 
4.7 
6.0 
5.5 
1.7 
1.3 
5.] 
6.7 
0.5 

-loB 
-1.3 
1.7 

-5.0 
-2.3 

10.7 
7 .3 
5.5 
s.o 
4.7 
3.7 
3.3 
409 
5.0 
0.3 

·1.2 
1.7 
Ls 

-) .0 
0.2 

S.l 
s.o 
3.3 
6.2 
].7 

1.3 

-25 
-)0 
-29 
cji 
-32 
-]2 
-42 
-41 
-50 
c JO' 
-45 
_3je 

-]7 
-32 
-34 

-15 
-40 
-21 
-26 
-37 
-28 
·39 
-43 
c26 
-40 
-51 
-42 
~37 
-44-
-44 

-29 
-27 
-]2 

-29 
-]] 

-35 
-35 
-52 
~40 
- 51 
-30 
-46 
-52 
-52 
-52 

40 
39 
30 
50 
49 
43 
55 
49 
40 
§] 
43 
44 
41 
35 
63 

49 
)4 
J!I 
36 
]] 

42 
43 
39 
41 
]4 
)2 
53 
~2 
26 
26 

54 
42 
49 
46 
46 
49 
51 
61 
66 
36 
30 
29 
J2 
]1 
'43 

-,32 52 
-26 55 
-26 so 
-25 44 
-25 4.2 

-24 -60 
-27 S2 
-29 41 
-2i 45' 
-]7 39 
-33 30 
-28. ]S 
~-ji ~~ 
-]) 25 
-3] 4.3 
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ER OROS PAL ,; mg 
SCRBRNJNG 234 76.4 13 4 75 75.0 51 112 
B>.SELINE 235 75.4 14.27 77 .0 ~6 122 
l.VER1.GE PREDOSE 235 75.9 12.6J 75.7 51 112 
p.~:f;!,~' ~'~it)~~1~,piS' i;j.~ S5:~:9" ~X'~',{?g ~~'~5 5] i30 7;$)<} ~ii !Lil o.~ii. '1:'i.:9.6 "~i!> :":20. .10' 
DAY 4rlOH PST-OS 209 sj.~ 14.16 SJ.O 56 ij4 76.1 209 7 ~4' 0.8.7 U.SJ 7.J ~j2 60 
DAY 4I22H PST-OS 203 80.4 14.03 79.0 U 118 7-6.1 203 4.3 0.94 1] _]] 3.3 -43 52 
Q;f -~·:~4H·'.¥i~_i~.D~ 21:0 i'f)~' iii!!:2 94':'0 52 ili i~A' aro ~.7 0:80 i1/ss' ¥:Q ."22 36 
DAY S I lOR PST-OS ioi S2.7 12.62 s:~Lo 54 114 75.6 20i 7.0 O.S6 12.i5 g.O -32 40 
D1.Y S [22H PST-OS 203 78.9 14.20 7'LO 49 117 7-6'.0 20) 2.9 0.92 1] .10 2.3 -33 3g 
DAY 15,PRE-DS 1S7 76.4 14.0g 76.0 39 124 7S.S 187 0.6 O.SS 11.99 1.0 -37 40 
D~Y 15il-2H PST-OS 1S4 79.2 1].72 79.0 44 115 75.6 IS4 3.6 0.96 1] .00 3.7 -44 37 
.pp ~i . .'$-; 4ii; P~:T;:ds j"'~ ~i:~ :h,s~ lii. .. ii 49 1;19 .?5~f ~# 5 .• 9 0'.99 i~\it ~;s ~Js ·~ii. 
DAY 29 157 .76.S ~J. 7S 75.0 n 11] 75~6 157 0.9 1.0J 1:L91 0.7 -30 36 
DAY J6IPRB-DS 125 74.9 16.54 73.0 47 16] 76.2 125 -1.3 1.26 14.14 -2.7 -34 75 
DAY ]6Il-2H PST-OS 123 7S.7 1] .QS 75.0. 44 139 76.0. 123 -0..3 1.1.1 12.2B 0..0. -31 51 
nAY 'J61-4H .. PST'~DS i2? 'j'f~i i4:0~ 7~.O h 135 76.1 i2~' Li 1;26 n.B8 9;0. ,~36 47 
DAY 4j . 124 75.2 1] .69 7:1.5 47 113 76.i 124 -0.9 l~OJ 11.47 -1.0 -34 37 
END porNT 232 77.8 14.13 77.0 47 llB 75.S 232 2.1 C.SS 12.94 1.0. -34 ]7 

l!R OROS PILL 3 mg 
SCRJ!ENING 127 77.] 14.28 76.0 43 132 
B>.SI!LINI! 127 75.9 14.99 75.0 47 1]0. 
AVERAGE PREDOSB 127 77.0 14.0.1 76.3 09 125 
Q~j ·4.~~:-P.~1.";D~· fIs ai,\,; i~">~Q 81';5 53 120. 76;S .118 5.S '1;12 i2·;.ri 5.3 "~9 jg; 
DAY 4r.1IJH PST-OS 1.14 ilLi 13.79 79.5 49 115 76.9 114 4.1 1.16 12-.36 0.7 -27 3] 
DAY 4. t22H PST-OS 11S 78.4- 14 ~Sl 76.0. 47 116 76.S 118 1.6 1.27 1].74 ~.] -36 43 
-oiY\S'i.4H 'PSi-':'DS lli !!'i~~ 14;86 s,Lo 55 ho. ?}:f-'f Ii?: 5,;-'5 1'.20 n",66' 5 . .:3 ~26 56 
oiy··s.r:ioH PST~DS 10.7 BO.3 14.29 ai.o 52 ii9 76.9 10.7 3.5 1'.37 i4.20 4.3 -2S 49 
DAY gt22H PST-OS 113 77.5 13 .S4 76.0. 09 112 76.8 113 0..7 1.20 12.74 2.] -29 34 
DAY 15rPRB-DS 104 75.5 14.]0. 74.S 52 115 76.5 10.4 -1.0 1.21 12.35 -1.2 -32 29 
OILY lSrl-2H PST-DS 10.3 79.S l4.66 79.0. 53 121 ,6.5 103 3.4 1.31 13.26 3.3 -]S 44 
Diy lS,4H PST-tiS 104 liL] 15.0] SD"O 50 i1s 76,.!! iD4 '404 Lj,,; 1],S~. •• 5 ~j4 4j 
DAY 29 S6 77.0. 14'.57 76.0 51 120 77.0 S6 -0.0 1:.65 15.27 1.0 -40 46 
DAY 36,PRR-DS_ 66 74.S 14.2S 73.0 49 109 76.S 66 -2.0 1.63 1J .22 -2.11 -]0 30 
DAY J611-2H PST-OS 69 75.] 12.37 73.0 53 109 76 .. 5 69 -1.2 1.67 13 .119 c.] -34 25 
D~Y J6I4.H PST-OS 6S 76.S 12.55 77.0 so 102 ,6.9 68 -0,2 1.6] iJ.n .:i.6 -32 24 
DAY 43 70. 74.2 13 .n 74.0 .. S 110 76.7 70 -2.5 1.69 l4.11 -J.S -4.2 34 
I!Nll POINT 124 76.9 14.24 7-5.0 48 110 77.2 124 -0.3 1.36 IS .11 -O.S -42 ]7 

olanzaplne 10 mg 
SCREENING 364 77.4 13 .50 77 .0 45 119 
B1.SRLINE 364 76.0 13 .65 74.5 42 117 
AVERAGE PRBOOSE 364 76.9 12.14 76.7 47 114 
DAY 4I.4.H pSTitis 340 79"5 is.c'l7 7;1.0 46 12S 76:9 340 2.6 O.:~S 1.2~O7 2.3 -i3 44 
DAY 4,lOH PSTcPS 3]0 79.9 1'5.24 79.0 41 128 76.9 ]]0 2.9 0.72 12 ~'99 2.] -]0 51 
DAY :1 t22H PST-DS 32S 76.2 13.5;6 75.0 44 115 76.7 32S -0.5 0.65 11.77 -1.0. -)2 42 
DiY a,"R PST-DS )]2 sid 13 :53 so.o 50 12a 7"i :'0 j32 3.3 0.73 lLii ].7 -30 42 
OIlY ii,10H PST~OS J26 79.9 1J .9l. ao.o 06 120. 77.0 ]26 2.9 0.72 13 .0.6 2.S -43 51 
DU S!22H PST-OS 327 76.2 13 .16 76.0 4J 11] 77.0 J27 -O.S Q .. 1j7 12.0] -loG' -32 n 
DAY 15 ,PRE-OS 321 76.4. 12.96 76.0 46 117 77.0 321 -0.6 0.69 12.12 -1.0 -] 5 39 
DAY 15.1-2H PST-OS HO SO.S .14. • .44 SO.O OS 117 77.1 ]10 3.S O.SO 14.01 3.2 -36 4S 
DAY "lSr4E PST-OS ]07 81..9 14.66 S2.o. 52 120 77.0 ]07 ·1.9 O.SO 14.02 .3.7 -34 4' 
DAY 25; 262 79.6 13 .00. 79.0 47 122 77.1 262 2.5 0.S2 1J .20 2.0 -34 60 
DAY 36 tPR.E-DS 221 75.1 1.3 .29 73.0 50. 117 76.7 221 -1.6 O.SS 12.61 -2.3 -35 3] 
DAY ]6rl-2H PST-OS 224 76.4 1] .46 75.0 43 l1S 7£.7 224 -0..3 O.S3 12.37 -0.3 -]5; 31 
DU 36'i.1H PST...:DS 2i7 77,~ 14.96 77.9 44 i29 76'.7 217 1.2 0,90 13.3i L] -i!i ~3 
D1.Y 4] 220 75.2 13 .OS 74.0 44 113 76.S 220 -1.6 O.SS 12.61 -3.2 -33 45 
END POrNT 357 77.7 13 .6S 17.0 04 115 76.9 ]57 03.9 0..69 13 .OS -0.7 -3] 45 

IL Clinically Unremarkable Drug-related Effects on RR 

Time and dose dependent effects on mean decreases inRR interval were observed that showed a 
similar time and dose-dependent pattern (maximal effects appeared to occur at the 4-hour post-
dose time-points and increased with increasing dose-level) that was observed for mean increases 
in heart rate (described above). These observations are likely to be secondary to drug-induced 
effects on increasing heart rate. 

See the results on this parameter below (takenfrom the sponsor's summary table, Appendix 
2.7.4.6.2.1). 

Note that selected time-points are highlighted by the undersigned reviewer for demonstration 
purposes (to denote peak and secondary peak mean decreases, that occurred generally at the 
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same time-points of pea and secondary peak mean increases observedfor heart rate, as 
previously described in this review). 

Also note that Pal groups are shown in order of decreasing dose-level. 

Studies R076477-SCH-J03, R076477-SCH-304. and R0'76417-SCH-305 

output DBCGOll BeGr Means and Mean changes from Pre-treatment over Time - DOl.lble-Sl.1nd phase (contlnued) 

Analysis Set r Safety 

Base -------- change from average predose --------

·RR (ma) 

Placebo 
SCRBENTNG 
BASBLlNE 
llVERAGI! PREDOS£ 
~j)! ~4Hji~T~D$ 
DAY .4 110R PST-OS 
DAY 4122H PST-OS 
tJ~l.' ~'·"S_~ir:p§Tf-ris 
DAY QI10H PST-OS 

DA.Y Q t22H .PST-OS 
DA.Y 15 [PRE-OS 
DA.Y 15rl-2H PST-OS 
DA.Y" l.~~:~H··PST'-bs 
DAY 29 
DAY J6!PRB-DS 
DA! 3611-2H PST-OS 
DAY 36'4H PST-OS 
OIlY 4] -

END Form 

ER OROS P1>.L ] mg 
SCREENING 
9ASELINE 
llVBRAG!! PREDOSE 
Diy :4 I:m -"PST':;OS 
Diy 4:.l0H PST-OS 
DAY 41229 PST-OS 
DAY g,.uj PST~OS 
OIlY Btl0H PST-OS 
DAY .9.122H PST-OS 
DAY lStPRE-DS 
DAY lStl-2H PST-OS 
o:i.y: .i5 j:"4 H:. -i?ST-~DS' 
Day 29 
DAY 36 [PRE-DS 
DAY J6,1-2H PST-OS 
tilLY jii.l4H'·PST-:-DS 
riiy ~] 
END POINT 

ER OROS PAL 6 mg 
SCREENING 
BlLSELINB 
AVERAGE PRBDOSE 
\l~'t ~'tmpsT;:tis 
DAY 4. rl.OH PST-DS 
DA.Y 4 I22H PST-OS 

gt~: f!~'~~~~s 
D.A.Y St22H PST-DS 
DAY 15 ,PRE-OS 
DAY 15tl-2H PST-OS 

~!~';~-~:'~~f-~~~~J~~ 
DAY )6IPRE-DS 
DAY ]6tl-2H PST-OS 
D~t }f?i:iHj~ST~DS 
DAY 4] 
Iltm POINT 

N Mean so 

J 54 
355 
]55 
j~7 
J2J 
325 
315 
]11 

3rJ7 
2S0 
2S1 
~79 
206 
136 
1]6 
1-36 
1]9 
JSQ 

127 
127 
127 
ita 
114 
119 
112 
107 
l1J 
10~ 
10] 
104 

96 
66 
69 
6S 
70 

12.:1 

2H 
235 
235 
:iili 
209 
203 
:#ii 
201 
20] 
IS7 
IS4 
i'7s 
157 
125 
123 
122 
124 
2J2 

SO].9 138.95 
S23.U 143 ~27 
813.6 128.09 
'i,,~,,7. t4~.,P 
S10.1 
841.2 
~~.(l:~-
812.2 
846.5 
85S.5 
S22.6 
81.7.7 
sis.s 
S55.7 
831.0 
Si,L!! 
S66.0 
S22.-5 

SOLI 
921.1 
3U.] 
74ii .• s 
762.S 
792.7 
:750. •. 9 
770.5 
SOO.l 
B2].G 
777.5 
764:4 
>108.0 
a]1.6 
!!l7.5 
SO):a 
a]5.S 
S07~6 

~!10 .J 
a25~5 
S19.0 
1i7 .. ?;. 
740.3 
770~3 

7~~)~ 
74] .4 
7S5.7 
912.5 
781.6 
756;9: 
al0.1 
8]4.7 
B17.S 
~id;5 
B25.0 
796.S 

149.S6 
164.43 
:14~-oj02 
150 :09 
15S.94 
174.76 
162.93 
-i62.'0.1 
152.4S 
174.56 
16] .06 
162.12 
161.42 
165.59 

15] .59 
159.S9 
147.]] 
126.;20 
1]5.96 
150.72 
i3J;00 
1.J7.21 
149.67 
152.]5 
145.9B 
i~"7.20. 
155.55 
16] .4J 
1]0.47 
i~o.; 7Q 
156.63 
1.52~063 

14~.4.6 

16] .65 
1]11.4] 
h9;.6S 
127.7S 
141. 79 
.]:2215'i 
ii"i:9S 
144.66 
153.]7 
142.62 
·132;;;i1 
ii"i:S4 
160.92 
147.20 
H!i;i3!i 
152:31 
147.65 

Med Min Max 

7B9~O 

BOO.O 
79S.7 
.7jii~o 
779.0 
922.0 
729,0 
7B.9~O 
2]] .0 
957.0 
g22.0 
SQO-.O 
S05.5 
822.'J 
al.O 
729.0 
270.0 
739.0 

729.0 
200.0 
ns.] 
736.5 
754.S 
7S.9.0 
·7J2~O 

741.0 
799.0 
905.5 
759.0 
750.0 
789 4 0 
922.0 
922.0 
779.0 
ell. 0 
79.9.0 

BOO.O 
779.0 

~§~.:~ 
72] :0 
759.0 
ni:Q 
7]2.0 
769.0 
7S9.0 
759.0 
-14i,-6 
aOO.a 
922.0 
900.0 
7S!lOO 
916.5 
779.0 

47-6 .1277 
526 1395 
523 1269 
.i6S 1S7~ 
472 13]] 
500 IS75 
49(; 15]2 
,49:,1. lJJJ 
556 1]95 
~55 1557 
500 1500 
465 1500 
.:1Ss. 1200 
5071 1.277 
504 1250 
54i 1]]J 

SS) 1277 
500 1277 

455 1395 
452 1277 
4S4 1220 
SQa 11]2 
522 i224 
517 1277 
~62 1091 
50~ 1154 
536 122.:1 
522 1154 
496 1132 
509 1200 
500 1176 
sso 122~ 
550 1132 
SSg i200 
545 1250 
526 1250 

536 1176 
492 1304 

540 1197 
462 ilh 
44S 1071 
50S 1]64 
5ii 1I54 
526 lUI 
51] 122~ 

4S~ 15JS' 
52:2 .1)6.4. 
504 i224 
sji 12·/7 
]69 1277 
~]2 1J6~ 
444: u;js 
5]1 1277 
SOS 1277 

223 

Mean N Mean S£ SD Med Min Max 

~n,5.S 

915.6 
S17.7 
gig'.s 
S19.S 
22Q.5 
92] .J 
&23.2 
S22~5 

926.7 
a29 ~3 
S29.2. 
9]0.2 
2]5.J 
313 . .9 

212.9 
BI0.9 
212.9 
B12.J. 
214 .0 
2U .1 
a17.0 
S17 .4 
ii4.] 
212,S 
211.5 
all.l 
all-2 
aU.7 
S09.J 

B19,7 
S.l7 . .1 
91.tL7 
S'!-9;0 
S21.4 
a17.B 
S20.0 
B22.0 
g:20~] 
B21.~ 

91].7 
Sl~.~ 

Blli.!? 
Bl5.6 
9.20.] 

327 
J2J 
325 
:115 
HI 
J07 
2"0 
2Bl 
279 
206 
U6 
1]5 
1]6 
1]9 
350 

Ita 
11. 
11S 
112 
107 
113 
104 
103 
i04. 

S6 
66 
69 
~s 
70 
12~ 

:US 
209 
20] 
210 
201 
203 
lS7 
U!4 
17S 
1-57 

125 
~2~ 
1,~2 
12.:1 
232 

-20MO 
-5.5 
2J .s 

-15.5 
-7.5 
25.9 
J5.2 
-0.7 
":'4.S 

-11.0 
26 . ..;1 

1.2 
O.S 

30.7 
2.7 

-<66.0 
-H.O 
-20.2 
-51.3 
-~J.5 

-1) ... 0 
6.0 

-]9.9 
-49:1l 
-~. S 
20.l. 
0.] 

-S.l 
22.1 
-1.7 

-100.9 
-7'.5.B 
-46.5 
-BJ.i-
-79.0 
-32.1 
-7.5 

-40.4 
~6].4. 
-11.3 
2l.1 
2.~ 

cli:.] 
9.4 

-2J .5 

6.7'3 
7.26 
6.S.S 
7 ~70 
fL04 
B.15 
9.94 
9.)2 
9,27 

10.72 
1].75 
.13.44 
14.]7 
11_52 
S.17 

11.01 
12.12 
12.62 
11.'55 
1] .9B 
12.55 
12.2B 
1] .50 
1] .51 
15.'150 
17,';)9 
17.0.:1 
16.73 
19.46 
1] .92 

7.98 
9.50 
9.65 
!\.:;!2 
3.66 
9.64 
9.9B 

10.65 
1ii2j5 
11.16 
11.9] 
11 . .17 
1J·i62 
li:4J 
!l.9S 

121.69 
130.39 
12.:1..09 
i36 ~72 
141. "ie 
14] .00 
149.61 
156.]0 
154; B5 
15] .SB 
HiD ~]3 
156.75 
167.62 
135. 'B.3 
152.91 

119.59 
.130.02 
1]7.75 
12].26 
144.66 
13J .41. 
125.25 
1]7.0] 
l)'l!;S] 
14L6S 
132.21 
14.1.5.:1-
1]7.94 
154. ~5 
15.:1.97 

117;-S!! 
122.9] 
137.42 
ii9;12 
.122.84 
1]7.32 
1]6.45 
144 ~40 
ij!Lis 
139.S6 
13].]7 
123.92 
iSO,46 
127.26 
136.72 

-29.] 
-13.0 
17.0 

-'11.0 
-S.7 
23.J 
]6.2 
-0.0 

-16.0 
-10.] 

28,,3 
-J .J 
-) .5 
30.3 

5.0 

-65.] 
-55.9 
-19.2 
-53.S 
--45.0 
-23.7 
10.0 

-32.0 
::1'6,] 
-14.7 
22.2 
-4.3 

-27.7 
29.2 
7.0 

-9s.il. 
-69.] 
.J] .] 

-S4;2 
-S6.7 
-30.3 
-17.7 
-]S.2 
cs-j :7 
-140 7 
22.0 

-U .0 
cJ.'l 
2.7 

-19.7 

-~52 
-474 
-38.4 
-549 
-5J6 
-5)9 
-569 
-490 
~430 

-693 
-500 
-579 
-557 
-320 
-693 

c4]S 
-~J6 

-41'-4 
'-]95 
-4.46 
-4.91 
-45~ 

-421 
".H9 
-]24 
-U5 
-]JJ 
~j19 
-]41 
-]41 

~_~7 
450 
606 
A.04 
431 
~99 

749 
627 
i;js 
45] 
520 
496 
41!i 
350 
~5] 

i5S 
245 
]53 
210 
275 
]9J 
2BJ 
2S1 
2S] 
] 57 
]9S 
]54 
412 
]76 
37-6 
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NDA 21-999 
Paliperidone OROS® oral formulation 

BR OROS P A.L 9 mg 
SCREENING 
BASELINE 
AVRR1lGE PRROOSE 
DAJ -:·4.¥~1(}~t:::jj~ 
DAY 4IIOH PST-OS 
DA.Y 4. t22H PST-OS 

~f~~:~J~~~~~gs 
OllY Ss22H PST-OS 
DAY 15,PRIl-OS 
DAY lS.1-2H PST-OS 
lij:t ·t.·~'t 4ir~~sT':DS 
DAY 29 
DAY J6,PRE-DS 
DAY 36rl-2H PST-OS 
pA.'( 36 rm PST::'OS 
OIlY 4J -
:END pornT 

ER OROS PIlL 12 mg 
SCRBBNING 
BASBLIl'IE 
.AVERAGE PREDOSE 
QA.Y (.( i4H.:;PS·T7DS 
Diy 4-~ loa PST-'DS 
DAY 4!22H PST-OS 

~!~::: ~Mf~t'~~i~~~ 
DAY g t22R PST-OS 
DAY 15,PRB-DS 
DAY 1.5rl.-2H PST-OS 
liiy 1'5<4H .PS'ii"DS 
DAY 29 
DAY J6~PRE-DS 
DAY 3011-29 PST-OS 
Diy iii,4H PSTCDS 
DAY 4J 
END POINT 

ER OROS PAL 15 mg 
SCR2RNING 
BASELIl'IE 
AVERAGE PREOOSE 
DAY' 4. t~H ·PsT-Os 
in:i .4 t lOR PST:'nS 
DA.Y .4 t22H PST-OS 

~~i : :i~P~~~~~s 
DAY g t22H PST-OS 
DAY 15 IPRE-DS 
DAY 15:1-29 PST-OS 
DA.Y 15 ;:4H PST-DS' 
OilY 29 
DAY ]61PRE-DS 
DAY 36!1-29 PST-DS 
biy j -6 t .U!· PST ~bs 
DAY 4 J 
END POINT 

Olanzapine 10 mg 
SCRBENTNG
BASBLlllB: 
AVERAGE PREDOSE 
ri~y- 4~.~· P~.T~J:~S 
Diy iiioH PST.~DS 
DJ..Y 4. [229 pST-os 
pA.Y· S [~H~_PS~~D~ 
DAY .alIOH PST-OS 
DAY S,22H PST-OS 
OIlY 15 ,PRE-OS 
DAY 15,1-2H PST-OS 
DAY . i51"~.:"P,S_T~QS: 
DAY 29 
DAY 36tPRE-DS 
DAY 36 [1-2H PST-OS 
riii :J'§T4H,:'~ST:;:riS 
DAY 4J 
END POIl'IT 

243 Sll.S 139.42 
245 S-115 . .;1 144.51 
245 9.14.5 133.5] 
2)4 '7206~7 -1.14'.09 
229 745.5 1]6.]6 
226 767.5 142.49 
221 747S!I 1.2:1 59 
216 769.S 125.03 
220 790.1 136.94 
211 S16 . J 14 9 • 5J 
211 779.5 l,.~4.41 

2~9' ,!~9"~O" ~]§'A-7~ 
ISB 327.2 
.157 957.3 
156 S]1.4 
1.sj 822.4 

159.46 
165.01 
15S.52 
1.40.00 

160 S5J.9 .150.40 
243 8.21.J 152.59. 

240 
242 
242 
21S 
211 
21,2 
21] 
2{n 
210 
193 
194 
194 
174 
150 
148 
14i; 
152 
2JS 

7~J.0 142.S2 
204.9 150.29 
799.2 1)].B3 
70q.J 126.70 

112 
llJ 
11J 
105 
101 
105 
106 
10J 
105 
101 

99 
101 

9J 
76 
20 
'IS 
S2 

llJ 

722.5 
7]7.5 
721.7 
742_0 
761.2 
766.1 
739.S 
,72<:)" .. 7 
794..6 
S09.£ 
795.S 
777 .1>-
216.g 
790.2 

9.04.9 
9.14.6 
210.1 
701.2 
7J4.5 
74..9.4 
74J .8 
758.0 
77S.7 
799..7 
76S.9 
741.5 
S02.9 
2]1.5 
e02.3 
79J .J 
9JJ .1 
822 .. 2 

]64 799.5 
364 S15.5 
364 S07.0 
J40 791~7 

])() 779 .. 6, 
32'S 8.1.:L4 
JJ2 769:J 
]215 774.5 
327 S12.0 
]~1 S07~.a 

]10 766~-6 

Joj 757.:i 
262 774.4 
221 S2].2 
224 S10.1 
.:h:i 792.2 
220 S23.5 
357 7915.7 

132.Ja 
1]6_]J 
i2] .64· 
136, J6 
147.09 
145.4-5 
.L4J .6B 
1496]2 
161.75 
159.18 
148.95 
US .12 
147.9.3 
1 S4 .41 

1.;1'1.71 
136.J 5 
LJ 1.32 
112.35 
1J.3 .4] 
14.4 .97 
135.97 
126.96 
151.91 
151.61 
1]2. S2 
120"21 
1J9.27 
L.34 .]2 
140.14 
129.94 
118.6J 
lJ 1. 10 

14-5.42 
149.07 
1]2.72 
1..1<3 .. ']] 

15J.7J 
15J. os 
13J·;;53 
141"_16 
14.5 ~-62 
139.16 
1]9.70 
141.B7 
129. BJ 
14J .12 
146.BJ 
1~53 :':"20 
14e..4i 
145.95 

soo.o 
1100.0 
BOO.7 
706.-0 
7]2.0 
750.0 
732 ~O 
750.0 
779_0 
800.0 
759.0 
ii.i;o 
S11.0 
SS7.0 
S16.5 
siLo 
9J9.0 
311.0 

774.0 
774.0 
77J .. S 
674.0 
690.0 
714.0 
69S.0 
72J .0 
7)2.0 
74LO 
710.0 
706.0 
779.0 
800.0 
779_0 
759.0 
905.5 
769.0 

79.';0.0 
-3.00.0 
795..0 
6S2.0 
70-6.0 
72) .0 
7ci~LO 
7.32_0 
750.0 
7S9.0 
7J2.0 
7J2.0 
78.9.0 
~22.0 

7S9.0 
79.9.0 
9027.5 
9.22.0 

779_0 
aOS.5 
791.0 
7.tS9.0 

759_0 
200.0 
750.10 
750.0 
799.0 
7B9.0 
750,5) 
'P.2·P 
759.0 
222.0 
ilOO.O 
779,0 
811.0 
779.0 

536 1250 
517 1429 
5-52 1429 
'SO 1277 
476 1250 
459 1]04 
49i( i2~() 
444 1224 
465 1304 
4S.S. 1250 
469 1304 
50(( i;2i~ 
541 IJ]] 
556 1395 
5J1 1304 
556 1277 

496 1364-
496 1J64 

504 1200 
40J lJ64 
45] 1]20 
4691]95 
462 1304 
500 1]04 
500 i277 
522 1.304 
4SS 1]64 
4g.g 1277 
429 1500 
417 1429 
513 1J-64 
.;1)5 1J64 
550 1277 
526 1200 
SJ6 1277 
51] 12:77 

513 1277 
4,9.g. 1200 
511 12J8 
492 11J2 
476 1176 
50.;1 1250 
S17. 1154-
545 11]2 
469 1364 
517 1224 
SSG 1200 
4]S 1154 
561 1200 
571 1154 
492 1176 
5U 1154 
550 1176 
550 1250 

504 1J]] 
51] l250 
529 1271 
469, 1)04 

469 1463 
522 1]64 
469 1200 
500 
531 
513 
513 
509 
492 
513 
50B 
465 
531 
522 

1)04 
lJ95 
1304 
1250 
115.i. 
127"1 
1200 
lJ95 
1J~.4 
li64. 
1364 

a15 .• 7 
Sl9.4 
816.7 
!ici9ij} 
824,4 
919.6 
820.6 
B19.9 
sis:Zif 
g-29.3 
SJ2.0 
SJJ.4 
gj'7.i 
g]O_7 
S15.J 

196.0 
79-6~ 7 
79J .9 
79.iL·2 
79'~.2 

796.0 
792.2 
791.4 
t!!7.6 
7SS.0 
796.J 
796.9 
794.·3 
79S.9. 
79.9 .4 

8).0.9 
S10.J 
S09.9 
g07.6 
810.4-
alO.l 
S09.J 
S.12.] 
1007.7 
80J .J 
9.04.7 
BO].9 
805.8 
B05.4 
810.1 

9.97..-1 

.107.2 
S69~9 
.oid 
2.06.2 
805.8 
305.4 
B05.J 
BO~.;!i 
Q04_7 
11,08.2 
1008.1 
s_~iL1;' 
807.7 
807.1 

234 
229 
22-6 
~20 
215 
219 
210 
210 
:i09 
1i:i7 
156 
155 
f~2 
15" 
242 

2Le 
211 
212 
2).3 
207 
210 
193 
194 
i94. 
174 
150 
He 
146 
152 
2JS 

-~9 •. 0 
-7J .S 
-49.1 
:~j:'i''-3" 
-54.6 
-29.9 
-J.8 

-40.7 
~59.g 

-2.9 
25.5 
-1. 4 

"14.4 

22.6 
5.5 

-95.6 
-7.:2 
-56.4 
::;74:~5 
-52 .. 2 
-34 .S 
-26.1 
-51.6 
C6(l.S 

'!5.5 
lJ .J 
-1.0 

-16:4 
12.0 
-9.2 

105· -109.7 
101 -75.a 
105 -60.5 
igi> -6J.S 
10] -S2~4 

105 -34 ~5 
101 -10.6 

gg -46.4 
101 -6~'t~ 
in -0.5 
76 206.2 
SO -1.7 
"i8 -12,6 
9.2 27.7 

11J 12,1 

J40 -25.J 

.330 ~'27~6 

j.:ii!: ·5.5 
J:i2 -Ji;;s 
)26 -3i.7 
J27 6.2 
J21 2.4 
no -J8.7 
j07 ·"4~':S 
262 -30 ~4 
221 15.0 
224 2.0 
217 ci6:ii 
220 15.2 
357 -10~4 

S.OO i.2~"J6 
8._49 122..55 
B.l] 122.27 
B.20!21';ii.i 
9.05 132.71 
3.72 
9.17 
9.64-
9·0S 
9..99 

12.12 
l1.JJ 
io;]o 
10.JS 

S .45 

B.51 
a.6S 
8 .. 47 
a.:16 
~LSl 

9.49 
9.4.4 
9.2J 

11·.04 
10.Jl 
10.49 
10.M 
11'.06 
10.22 

S_a.2 

9.76 
11.~9 

11.60 
12.24 
12.26 
12.96 
lJ .H 
15.06 
13.27 
14 .65 
13_59-
16.75 
16.6B 
14.79 
12_42 

6.68 

.7 .. 66-
7.09. 
j;'ii 
7.70 
7.24 
7.57 
8.26 
s.:'2i 
S.54 
9.31 
9.08 

!!'~!i 
9.17 
7.26 

129.04 
1]2.94-
139 .. 75 
Pl;2S 
122.96 
151.41 
141 ~Os. 
12i;.~6 
1]0.90 
131.49 

125.70 
126.09 
12] .]9 
i:22.()~ 
126.80 
137.59 
11S.72 
136.90 
15.1.7S 
lJ5.97 
129. J5 
132.17 
133.5S· 
125 .. 9-B 
136.04 

100 .. 03 
115.46 
l1S.26 
125.98 
124.45 
lJ2.81 
132.41 
159.77 
lJJ .J6 
141. J 2 
1-62 .. 9.2 
149.M 
1-47.J4-
lJJ .96 
1J':LO~ 

12J .2J 

139.,10" 
129.17 
i40;49 
139.00 
1]0.96 
135.60 
145.45 
I4j.g.:i 
1]9.2J 
lJS .45 
135.sa 
i:44~j5 
lJ5.04 
137 ~24 

C'i9A 
-75.J 
-41.0 
"6:4;S 
-4-]~7 
-19.7 
-4.7 

-45.J 
':60.0· 
-7 _8 
13 .7 
6.0 

-'2'LJ 

12.5 
6.7 

-!;5.7 
-70.7 
-53.5 
-·67.j 
-si·.J 
-32.5 
-29.0 
-56.2 
c43.0 

-9.S 
4.J 

-1>1.7 
-is. '7 
25.] 
-8.J 

·-iOS.7 
-74.0 
-50.0 
"":'59'-9 
-61.J 
-26,3 
-16.J 
-45.0 
-59_ 7 
-6.0 
9.7 

-0.2 
-25.3 
]7.) 
25.J 

-29.5 

-'25.7 
. 2.9 

oj6; '7 
-J5. "7 
-0.7 
6.7 

-J2.7 
-42.3 
-26.0 
27.0 
-J .2 

C17..7 
26.S 
J.7 

"543 J7S 
-574 211,0 
-]9.7 J.1S 
".i25 2'l'O 
-49B 2'99 
-520 ]02 
-412 ]09 
-559 J02 
"7J~271 
-)46 ]99 
-292 42.1 
-370 ]07 
-5.02 j27 

-491 429-
-491 423 

"""748~ 34"9 
-41J· 2S9 
-471 ]]S 
-~~2 26i: 
-440 3 SS 
-451 370 
-446 249 
-451 454 
-.lsi SB2 
-J32 4J2 
-J2S J24 
-JJJ J64 
-J47 J53 
-J31 J94 
-407 471 

-J59 
-329 
-421 
-']73 
-421 
-415-
-412 
-479 
-Ho 
-J6S 
-J66 
-J30 
-352 
-J lJ 
-JlJ 

142 
JS4 
24J 
Jl0 
2JO 
260 
29J 
Jl7 
171 
J65 
JS5 
417 
J24 
396 
J96 

CS60 :l0!1 

-51..3 42] 
-42B 470 
-510 34.J 
-Si9 4J2 
-494 497 
-512 412 
- 57J 453 
Coin ~:l5 
-492 J27 
-442 J11 
-us 4.109 
~.4·53' ]99 
-421 324 
-421 362 

III. Small to Moderate Dose Dependent OTc Interval Prolongation Effects Near Tmax (at 22 
hours-post-dose that generallv showed a numericallv greater prolongation over treatment days 
that inCluded a 22-hour post-dose assessment time-point which was on Davs 4 and Day 8). 

A. QT raw Interval Results. 
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It is not surprising that QT-raw interval results showed a mean decrease (from the average pre
dose value) during Pal treatment that was similar to the previously described, time-dependent 
and dose-dependent Pal group mean changes in RR interval (which decreased) and heart rate 
(which increased). These observations on raw QT interval are likely reflecting a secondary drug 
effect due to the drug-induced effect on increasing heart rate, given that the QT interval can be 
influenced by changes in heart. Therefore, the results on raw QT interval are difficult to 
interpret. 

B. QTc Interval Results 
Since raw QT interval is dependent on changes in heart rate, the sponsor provided additional QT 
interval results on corrected QT interval values (QTc) using Fridericia, Bazett's, linear sagie 
and linear derived methods for correcting raw QT interval values for changes in heart rate. 

Thefollowing describes the methodology used by the sponsor for calculating each type ofQTc 
interval in their studies: 

o Linear Derived: QTcLD (sec) = QT+b[l-RR], where bis the estimated slope using a 
linear regression techniques as described in Section 3.11.2.1 oftheCSR for Study
SCH-I009. This method ofQTc is described by the sponsor as a linear model that 
"incorporates all drug free QTIRR interval data" and is also intended to correct for study 
specific differences in this data. __ ._. __ 

o Bazett: QTcB=QTIRR05 
o Sagie: QTlc=QT + 0.154 (l-RR), and 
o Fridericia: QTcF=QTIRR(1/3) 

Calculation of Day Averaged ECG Parameters 
The following describes methods for calculating day-averaged QTc parameters (copied from the 
CSR): 

The prnnary endpoint was the difference ,,,ith placebo (Day 1) in 

day-averaged QTcLD values. Day-averaged parametel"3 1"Ve1-e calculated for 

the 7 days with complete ECG profiles: Days 1 to 4 and 8 to 10. Since times 

between ECG inten'als on a day are unequally spaced, the day-average was 

• ( 10 l' (V + V ) -)) It --calculated as a weighed meau: ~ J 2 I-I * (:r, - T,-l) /Iio - ToJwIth 

Vi the value (e.g. QTcLD) at time Ii- To being the f1t-st assessment on a day 

(scheduled at 8:00), TJ being the next (scheduled at 8:30), continuing until 

the last T10 (3Cheduled at 20:00). Parametet·s were considered missing. if 

more than 3 values out of 11 constituting the average are missing. If more 

!han 2. assessments between Tl (+30min) and T8 (+411) \Ve1'e missing, the 

weighted avera.!!.e was set to missing. 

The results on QTc using these various methods are described in the following paragraphs. 
Summary tables of the data are provided after these reviewer comments. 

i) QT-Bazell's Interval Results: 
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• The QTc using Bazett 's correction revealed clear dose- and time-dependent effects for 
QT prolongation (which was greater with each increasing dose-level). 

• While QTcB is generally usedfor cases when heart rate is low, note that QTcB results 
show some evidence for dose-dependent QT prolongation at time-points near Tmax (22 
hours post-dose). 

• It is noteworthy that time-points in which QTcB prolongation effects appear to be most 
prominent is at 22 hours post-dose time-points which is near Tmax, as well as earlier 
time-points on Day 4 of treatment (Days 4 and 8 were the only days that had both of the 
4-hour and 22-hour post-dose time-points). 

• Given that QTcB is influenced by heart rate and is more appropriately used as a 
method of correction for low heart rates, the results at least at 4 hour-past-dose time
points may not be reflecting a true QT prolongation effect. 

• Despite the caveat regarding the significant limitations with using QTcB values to 
examine potential QT prolongation effects, time-dependent and dose-dependent Pal 
effects were observed using other methods for determining QTc and a study, described 
later that was a special safety study on this topic, revealed QT prolongation effects that 
in part, were dependent on Cmax, at least in a dynamic fashion as discussed later in 
this review. 

Thefollowing are key considerations with interpreting QTc interval efle£t.t.: 
• A static versus dynamic drug-effect is a key consideration with interpreting the result. 

One important consideration regarding the influence of heart rate on QT interval 
results is that drug effects on heart rate as well as on QT interval may be a dynamic 
effect, rather than a static effect, as previously discussed with respect to heart rate 
changes and as suggested by the results that were previously shown on heart rate. 

• OT interval changes are strongly influenced bv heart rate. 
• Given potential dynamic changes in heart rate and in turn, the influence of heart rate 

changes on QT interval, then the selection of an appropriate OTc interval calculation 
for any given time-point may also need to be based on dynamic changes (e.g. the rate of 
change over time) rather than static effects (e.g. the absolute value at a given time
point) which may also vary from one time-point to another (e.g. consider physiological 
changes over time that may in turn influence the rate of the change of a given ECG 
parameter). 

• Despite the caveats to using Bazett 's correction method, the time-dependent changes in 
QTcB interval canrlOt be ignored and may be reflecting a OT prolongation effect. 

• Yet, QTcB interval results are likely to be an exaggerated representation ofa real drug 
effect since heart rate is generally not abnormally low in Pal treated subjects. 

Summary Tables with the Sponsor's OTcB Interval Results 
The QTcB interval results described above, are shown below and are takenfrom the sponsor's 
appendix summary table (as above). 
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Selected time-points in the data shown below were highlighted or underlined by the undersigned 
reviewer for demonstration purposes as follows: 

• Yellow highlighting (denoting the 22 hour post-dose time-point), 
• Green underlining (denoting 4 hour post-dose time-points) and 
• Other highlighted time-points denote additional time-points where QTc appears to have 

increased. 

It is important to note when comparing the 12 and 15 mg Pal groups that in the first week of 
treatment the 15 mg group received 12 mg daily. 

Since only selected groups are. shown a dose-dependent effect is not clear from the tables below. 
However, QTc results using other methods are shown later that include results from several Pal 
groups at different dose-levels that show evidence for a dose-dependent effects (e.g. see QTcF 
results that are shown later). 

Studies R0705477-SCH-JOJ, R076477-SCH-J04, and R076477-SCH-J05 

Output DECG01: EeG: Means and Mean changes fr01ll Pre- treatment over Time - Double-Blind Phase (continued) 
------------------------------------------------------------------------------------------------------------------------
Analysts Setl Safety 

N Mean SO 
-- -- -- - -- - -- - -- -- - -- -----
QTC INTERiiAL BAZBTT (rna) 

--~-~--~~-~-~-~---~-~--~ 
QTC INTERVAL BAZETT (mB) 

---~--~~~~~~~~~~~~~~~-~~ 

Placebo 
SCRBBNING 353 ~oa.:1 2:i .13 
BASELINE 355 406.2 22~5S 

AV'ERAI]'E PREDOSE 355 409.2 20.53 
DA:L.~.;:A H_~S_T.=DS. l21 .4.ll.L ... !!. 2G.,.!;.9. 
DAY 4t10H. PST-OS 322 406.2 21.91 
DAY 4,22H PST CDS j;!J 406.6 2J.36 
D.AY .. S.'.4.H ... l!SJ".,.DS. 115 4Jt6 .•. 1 22 .•. 1~. 
DH S,10H PST-DS 311 406.2 22.0"':; 
DAY S,22H PST-OS 307 4.07.0 2] .:72 
DAY 1StPRB-bS 2721 4.05.3 2J .66 
DAY 1S r 1-2H PST-OS 220 40.4.0 23.25 
QAl". _1 !Lr.4H ___ :2SJ'.::DS. 27..8. 4Q.5 .. a 22.~_~§ 

DAY 29 20S 409.~ 24.~O4 

DAY J6!PRR-DS 1]6 407.6 26.03 
DAY ]6,1-2H PST-OS 134 406.3 24.25 
QAY ... ]".t~H..l'SJ"=.DS. ll§. 4.05_ • .9. 2~ .•. ]J. 
DAY 03 139 406.3 22~ag 

MAXU1IJM VALUE ]50 426.4 21.63 
END POINT 350 40S.0 2] .. .32 

Base -------- change fr01ll 
Med Uln Max Mean N Mean 

------ - --- -- -- ---- ------

~'JS.O ]]9 4S1 
40'".5.0 342 46"S 
4-06.J 339 460 
4.0.1.,0. 3.U HI!, 4.0.2 ..•. :< 3.2.2 .=.Q..._S. 
406.5 3U 471 40B.6 322 -2.4 
40S.0 33J 472 40B.6 J2j ~.L9 
~Q7_.'J. 33.5. ,I.>SA 4.ll.S.,O. Ai.5. ,.i~S. 
4.05.0 340 468 ~O7.9 311 -1.7 
407.0 3~2 469 40''1-7 307 -0.7 
~O7.0 ]]5 ~BS 407.8 27S -2.5 
~03 .0 ]44 4.92 407.9 290 -].7 
4.0.7.,.0 U.S 4.BA 4.Q1 .•. 11 n.s. .=.2 ... 1. 
403.0 347 462 40S.0 205 1.3 
:105.0 34S ~B6 ~09.2 1]6 -0.6 
408.0 JJ9 471 40B.1 134 -l.S 
406,.0. J.U U.O ~.Q!! .•. Q ll§. .-:.1.,.l. 
4.07.0 J30 47] 406.6 139 -0.] 
427.5 ]52 on 408.2 ]SO 113..2 
40.s.0 330 47] 40g~2 J50 0.2 

Appears Ttti~ 'Nay 
On Ongifial 
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Sf: 
-------

O .• J>7 
LOO 
0.92 
l..Jlit 
1.05 
1.06 
1.10 
1.10 
1.. •. 19. 
1.34 
1.72 
1.73 
1.. • .5.8. 
1.JS 
O~9] 

1.02 

average predose --------
SO Med Min Max 

------- -- - - --- - -- --- ----

U.,:79. ,.1.,3 ::~2. 53 
17.!!7 -1.7 -61 74 
16.61 -J :0 -64 4!! 
12&, ::.1 .. 9 ,>S.2 ';.2 
ULS4. -J .J -49 70 
lS.64 -1.3 -63 75 
lS.3a -2.0 -56 55 
Vl.42 -3.3 - 54 6S 
l.JL]]. O .• Q '].4 55. 
19.16 0.7 -~9 6S 
20.10 0.1 -.45 sa 
20.0] -o.g -63 73 
.l.~~6A ella ,.~9. ,2 
16.22. -1.3 -]4 Sl 
17.~]2 17.2 -37 75 
19.03 -0.7 -54 65 
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ER OROS PAL 12 mg 
SCREENING 239 -H1.1 23.05 409.0 3SS 4S0 
BASELINE au 40a.9 23.57 .407.0 ]42 474 
AVERIlGB PREDOSE 241 411.9 21.73 410.0 360 .472 
P.~L.~,-4.fLP.S.'l:=Ps. 2l.6. 1I2Q ___ 2. ;:U •• 1!L 4~.S U.9. 5JlS UAdl 2~,; a,1 1~2S. ~!i.. •. QO. 1... •. 9. =~1- U~. 
OIlY .;1tlOH PST-OS 210 US.O 22.0S 415.5 36] 502 412.3 210 5.7 1.20 17.33 5.7 -52 72 
biY"4"i22IFiisT.,,;Ds 24>9 42Li 2!::~9. 42i~o i62 ... S2 li2.j· ~~O9 a;s ~.~ii H::j6 9":] ~66' 5) 
D~:c.e.'-4H..Ii:s:i=Qs. ll.1. iii:i 2.Q.Ji.ll. .ili.....O. 3.6.1. ill ~i;wt 2.U .6~2 l..;U: 1-!I..;IJ. .6 ... 0: d<i 20 
DAY 9,lOH PST-OS 207 .;l17.~ 21.3] 417.0 ]70 493 412.2 207 5.4 loU 1S.BO 6.0 ·56 55 
nAY _~j~2~~L?~T:"PS 2Q~ 420';'4 :?!;'~i!' ~fg;9 :4<51; .ilib H~:il. :2051 !i;j L26 :(ii~t5 Bi!> ~45 ~g 
bAY 15IPRE-DS 19B :<i6:i 21.9] 416.0 ]57 i90 412.9 19S 3.1 i.23 17.]0 .. ] ·S3 49 
DAY lS~1-2H PST-DS 191 412.1 21.66 410.0 ]62 '6] 412.5 191 ·0.4 1.35 lS.70 0.0 ·79 .s 
PA.Ll5.tMl .. I'ST=AS. U:a .u:;..;t Zl..!i.:t U~S ll:t Mia AU.~ .U.2. L.Q. 1 .• A:t Ili..!!Jl. 4...s. =J.Q4. <iJ. 
OIlY 29 lH 413 .5 22.]2 414.0 ]37 467 41] .7 174 -0.1 1.]5 17.B1 1.0 -59 ]5 
OU JOIPRB-DS 149 414.7 20.40 417.0 342 475 412.B U9 1.9 1.47 17.96 ],0 -46 45 
OILY 36Il-2H PST-OS 147 411.2 21.57 413.0 35] 476 412.9 U7 .-1.7 1.61 19. S] ·1.7 ·60 54 
OILY 3614H PST-OS 144 415.] 21.08 415.0 355 4S1 413.4 144 1.9 1.46 17.55 2.3 ·62 44 
DAY .J 150 '1] .2 21.31 414.0 356 477 41] .3 150 -0.1 1.42 17.44 ·1.7 -40 55 
MAXDruM VALUB 2]B 4]6.6 20.61 .435.5 ]76 505 411.6 239 25.0 1.11 17.10 23.] -42 119 
END POINT 2]S '1] .2 21..17 414.0 ]56 477 411.6 239 1.5 1.19 18.41 1.0 ·45 5S 

ER OROS PIlL 15 mg 
SCREBNING 112 411.] 21.21 412~O )59 '6] 
BllSl!LINE 113 407.5 21.39 '09.0 ]57 459 
lL"VBRAGB PRI!DOSE 113 410.4 19.40 411.5 ] 59 454 
OXLl.r.~Il..I'S.T=QS. .L1U. AlL •. S lJL-4.1 U~Jl. J.!i.4. ,1&.1. Ailit,A lll.]. .a...A )...6A .1-6 .• 6.4- ... S .0.J.l. .6.9. 
OILY 4, LOH PST·OS LOO 416.2 21.47 417.5 3]9 'SO 410.9 100 5.] 1.95 19.50 5.S -109 44 
oi1'-. 4 ~22ti "PST:-:OS .j;!is. ~t6~~ 21',07 4.i~1o iii2 47.4 llio.li i05 6·.~ 1'~69 17.2S 1.7 c27 52 
D.U .. BJ.mJ1Sl'.,)J.s. l.0.5. .u.5~1- :ait.::ili llJi~Q i~Hi MiJ . ~iit.j 1-Q!;. ..i,1 .i._~7. 0_.0.& 4.~Q 0.3Q ~2 
OIlY Sr10H PST-OS 103 414.5 19.47 415.0 361 45] 410.3 L03 4.2 1.9. 19.65 3·_7 -62 48 
QAt S .22H PSToDS lOS 4i '7;i 23 ;9] ~i7~6 3:5i iii! 416;4 ros 6)1 2,is 22;j4 ] .~l -53 92 
DAY 15,PRE·DS 100 411.8 22.46 41.1.0 ]6' 466 410.2 100 1.5 1.Sr5 19 • .46 1.] -'3 74 
DAY lS[l-2H: PST-OS 99 411.7 20 .. 25 411.0 363 459 410.1 99 1.6 1.97 19.55 0.5 -41 57 
1l4.L1S.~cG.lLP.ST.o.[lS 1Jl.Q _4) •. a.,~_ AQ..JlJi ~.l~ .JjU U.4. 04.l.(h:? 19.0. 2 .• A l,.s~. J.!I.S1 ~.J .~!>'Q 52 
OIlY 29 93 4.1.2;g i9.54 ,415'·:0 JSS 45] .110.6 93' 2.3 2."Og 20.05 ]-.7 -62 42 

OIlY ]6~PRE-OS 7. 411.6 19.19 411.0 ]n 455 410.6 74 1.0 2.42 20.92 ·2.4 -77 .. 
OIlY 3<5tl-2H PST-OS 79 409.2 19.41 4.09.0 360 .60 'H.l 79 -1.9 2.]0 20.-1l 1.0 ·95 ]9 
OJlY .. 3.6.<4H P.S.T=DS. 11. UIJ ~9 .. _·U Al2.~Q 3..13- 453 A1-Q~S. :l1. Q .. ~ 2 ... ;1.4. 2L.~U. o (t • .5. .=.6.5. 6]. 

DAY OJ Sl 4.10.5 19.29 412.0 ]60 455 '09.'1 91 0.7 1.B9 l7.03 1.0 -~-6 42 
MIlXIMl1M V.ALUE 11] 4J) .9 111.49 4]] LO JB4 4S0 410.4 llJ 23.5 1.63 l7~J2 21.7 ·17 9'2 
END POINT 113 ~10L.1 20.7] 413 .0 ] 53 459 410.4 113 0.0 1.052 17 . .35 1.7 --46 42 

The table below shows heart rate changes of the 15 mg group to allow for conlparisons with the 
above QTcB table, since QT interval values can be dependent on heart rate. 

--- -- ------ -- --- ---- ------ -------- --- -- ----- --------------- --- -- -- --- ---- ------ -- ------ - - - -------- --- -- --- -- --- ------- ---
Anal:lS1.s Set! Safety 

Sase -------- change from average predoa-e --------
N Mean SO Med rUn Max lofean N Mean SE SO Med Min Max 

------------------------- ---- ------ - -- -- -- ------- ---- --- ------ -- --
HEART RATE (beata/min) 
~~~~~-~-~~~-~~-~~~-~~~ 

ER OROS PIlL 15 mg 
AVERAGE PRI!DOSE 11] -76.6 12.17 76.] 49 119 
DAY 4-!~H PST-DS lOS a7.,. 13.26 S9.0 53 122 7'.5.5 LOS 11.1 1.05 10.79- 11.7 -15 49 
DAY 4,10H PST-OS 101 94.1 1] .910 95.0 51 126 76.6 101 7.5 1.19 11.95 7.0 ·40 ]4 
DAY 4:22H PST-OS lOS 9.2.7 14.44 S3.0 42 119 76.7 lOS 6.1 1.15 11.23 ~.7 -21 3S 
DAY g,49 PST-OS 1.005 103.1 13 .73 25.0 52 115 76.S 106 6.3 1.23 12 .. 64 5.0 ·26 36 
DAY S,10H PST-DS 103 Sl.2 12.50 9.2.0 5] 110 76.6 10] '.5 1.20 12.15 5.5 ·37 J) 

DAY B,22H PST-OS LOS SO.l 14.9.2 90.0 .. 129 76.7 105 LS 1.)3 13.62 1.7 -2S .2 
DAY 15,PRI!-OS 101 77.9 14.i!4 76.0 49 116 76.S 101 1.1 1.29 12.95 1.3 .]9 43 
DAY 15 r 1-29 PST-OS 99 M.5 12.60 !l2.0 50 l09 76.4 99 4.0 1.45 14.46 5.3 ·43 ]9 

DAY 15 ;:4H PST-OS 101 S3.1 13.72 92.0 52 137 76.9 101 6.2 1.12 1] .25 6.7 -26 41 
OllY 29 93 76.9 12.76 76.0 50 107 77.2 93 -0.3 1.41 13 .59 0.5 ·40 ]4 
DAY 36[PRE-DS 76 74.0 11.92 7] .0 52 105 77.0) 76 ·3.0 1~ 76 15.35 ·1.a ·51 32 
DAY 36,1-2H PST-DS ao 77.1 1].76 76.0 51 122 77.1 BO ·0.0 1. 7] lS..4.9 ·1.3 -42 5] 

DAY 36r4H PST-OS 78 77.6 12.64 76.0 52 111 77.0 78 0.7 1.69 14 .96 1.7- -37 42 
DllY 43 92 73.5 lO.?!! 72.5 51 109 77.0 82 -3.5 1.4.0 12.69- ·5 •. 0 ·44 26 
END POINT 11] 7-4.9 n.90 7].0 49 109 76.6 11] -1.9 1.20 12. 7~ -2.3 ·44 26 

ll. OTc-Fridericia rOTcF) Interval Results. The Fridericia calculation for QTc may be a more 
appropriate methodfor calculating QT, since this method is used when heart rate is increased, 
as was observed with Pal treatment. 

As observed with QTcB interval, a dose-dependent and time-dependent effect of Pal appears to 
exist with QTcF as outlined below: 
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• It is notable that the 27 hour post-dose time-points generally revealed the largest mean 
increases, independent of which method of calculation that was employed (as observed 
for QTcB and other methods shown later). 

• Only Days 4 and 8 had the 22 hour post-dose time-point. 
• Given that 22 hours post-dose is reported by the sponsor as Tmaxfor Pal (based on 

Phase I results) this time-point may be reflecting a drug effect on prolonging QT, 
similar to thatobservedjor QTcB interval. 

• It is of potential concern that the mean increase at this time-point in greater on Day 8 
than Day 4, as shown below, since steady state levels would be expected to be achieved 
by Day 8. 

• Additional mean increases can be observed on sub!fequent treatment days in which the 
assessment time-point for the given treatment day is not specified or is specified as a 
pre-dose time-point. The pre-dose time-point would potentially be only within afew 
hours ofTmax of the preceding dose, given the reported Tmax of22 hours. Yet, 
subjects could be discharged after Day 14 from the study. Assessments conducted on 
days that did not include P K analyses methods (involving multiple and frequent blood 
sampling over a given study day) were likely to vary across subjects and relative to 
their dosing. Refer to Seciton 7.l.Xfor discussion on this potential concern. 

• The magnitude of the effect on QTc interval appears to be dose-dependent as described 
in the following. The maximum group mean intervals observed..(sJlch as at the post-22 
hour post-dose time points), increases across Pal groups of increasing dose-levels (e.g. 
values of the 3 mg Pal group to the 12 and 15 mg Pal groups, shown in summary tables, 
below). It is critical to note that the 15 mg group received 12 mg daily during week 1 
of treatment (15 mg daily was given thereafter). 

The Potential Role ofPK on OT prolongation is likely to exist (at least in part. independent of 
heart rate changes) due to the following observations: 

o The QTc prolongation effects may be dependent on Cmax levels 
o Cmax levels may increase over time with multiple dosing and in the presence of a 

potential accumulation of the drug (e.g. consider potential redistribution of the 
drug that in turn may either increase plasma levels or increase concentration in 
the myocardium). 

o Greater effects may be revealed in conditions that may increase Cmax, such as 
the following examples: 

• Consider potential drug accumulation that may occur with multiple 
dosing. 

• Consider the known food effects of Pal on plasma levels of Pal (in which 
approximately a 50% increase in plasma levels was observed in the fed 
compared to fasted states in Phase Ifood effect studies). 

• Other factors that may influence QT interval or Pal drug levels must also 
be considered (e.g. concomitant medications, among others. 

Theoretically fluctuations in drug levels are at a minimum once steady state is achieved, such 
that if Cmax levels plays a critical role in QT prolongation effects, then QT prolongation effects 
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would be attenuated after about 4-5 days of Pal treatment. Yet a degree of fluctuating levels 
does exist after steady state and can be irifluenced by other factors, as previously outlined above, 
as well as be between individual differences. 

Refer to the last section of this review for further comment and recommendations. 

Summary Tables o[OTcF Results 
The QTc Fridericia interval results described above are shown below and are taken from 
Appendix 2.7.4.6.2.1 of the SCs. Some of the results are highlighted by the undersigned 
reviewer for demonstration purposes. 

It is important to note when comparing the 12 and 15 mg Pal groups that in thefirst week of 
treatment the 15 mg group received 12 mg daily. . 

Studies R076477-SCH-JOJ, R076477-SCH-JO-1, and R07-5477-SCH-J05 

output DBCG01[ BCGl Means and Mean Changes from Pre- trea tment over Time - Double-8lind Phase (continued) 
------ - ----- -- - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - --- -- -- -- - - -- -- --- ---- -- - --- - - -- ---- -- -- -- - - - - - - - --- - - ----- ----- -- - --- - -- ---
lLnalysis setr safety 

Base -- --- --- change from average predose --------
N Mean SO Med M1n Max Mean N Mean Sl! SO Med Min Max 

------- ----- ----- - ----- -- -- -- ----- - -- ----- ------- - - --- -- --- --- -- --
QTC INTERVAL PRIDERICI.A {msi 

~~-~~---~~--~-----------~--~ 
ER OROS PAL 15 mg 

SCRBBNING 112 395.5 la.39 394.0 357 451 . -. 
8ASELINE 113 393.0 1&.31 391.0 349 445 
AVERAGE PREOOSll 11.3 ]YS.l 17.35 JS4.0 356 444 
DAY 4- I4.H. PST-OS 10J J9J .1 14.96 J9J.0 ]50 429 J94.2 10J -1.1 1.22 12.]6 -0.] -J2 J9 
DAY 4 ,lOll PST-OS 100 394.5 12.57 ]9].0 JJ7 465 J95.6 100 -1.1 1.4S 14.79 -2.0 -74 29 
DAY 412:illPST~OS iDS J96.2 lS.27 ]96.0 ]52 441 J~'5.j' 105 0.9· LJl 13'.40 1.] cJ2 43 
DAY 9.t49 PST-OS 105 394-.2 17.29 394.0 ]57 4J9 395.0 ios -O.S 1.20 12.27 -O.J -]] 22 
DAY S tl OIl PST - OS 10] 395.0 17.62 394.0 J 50 4]9 J95.0 10J -0.0 1.49 15.10 2.] -47 ?9 
OAY·'S!22H."PST-DS i05 39B.7 20.26 397.0 349 46J ]95·.1 ios J;6 1.452 16.~9 1.0 ":i3 63 
DAY 15 ,PRE-OS 100 J95.3 17.58 J9J.5 ]57 44] 194.9 100 O\:,J 1.40 14 .02 0.0 -29 J4 
DAY 15 I 1-2H PST-DS 99 393.0 17.65 391.0 ) 53 436 394.9 99 -1.9 1.35 1] .53 -2.5 -42 31 
DAY 15,m PST-OS 100 391.7 17.30 391.0 354 4JJ J94.7 100 -3.0 1.42 14.18 -J .2 -41 )1 

DAY 29 93 397.0 15,54 39S .0 J62 4]5 ]94.7 9] 2 .. 3 1.61 15.55 3.3 -44 45 

DAY J6,PRE-DS 74 192.2 14.72 J99.0 ]64 4J2 J9~;9 :14 3.2 1.7S 15 <2g· J.9 -.u JJ 
DAY Hl1-2H PST-OS 79 J93.<5 15.72 393.0 350 4)) 395.5 19 -1.9 1.59 14.12 1.7 -45 24 
DAY 36!4H PST-OS 71 ]94.9 14 .22 394.0 J72 426 395 .• 2 77 -0.3 1.S1 15.91 0.] -44 J7 
011.14] at 397.6 17.69 397.0 351 ui ~9A·f si ] ;] 1.55 iJ.99 ~·7 -J2 43 
MAXIMf.JM: VALUE 11] 410.9 17.07 HO.O 313 465 J95.1 113 u.s 1.J4 i4.29 15.iI -1] 6J 
END POINT 113 J96.4 17.52 396.0 3 5~ 441 395.1 113 1.2 1.J4 14.21 1.7 -33 46 

1lR OROS PAL 12 mg 
SCRI!ENrNG 239 J94.5 19.49 J93.0 3 S3 46S 
SASl!LrNl! 241 393.4 19.0J 393.0 J43 455 
AVERAGB PREDOSB 241 395.7 18.16 395.0 352 451 
OIlY 4. !.4.H PST-DS 216 ]95.1 IS.l7 394.0 H6 454 J95.6 216 -0.6 0.94 1].7S -0.5 -42 24 
DAY 4 t lOR PST-OS 210 395.1 IS.01 394.5 359 467 396.0 210 -0.9 0.94 13 .60 -1.S -70 55 
.[JAt 4 i2;!H'~S1'~DS 209 j99.4 17.26 399.0 360 451 ~?s.g 209 ::H~ i.:9i 1L~7 ~:7 ;5]' ~2 
DAY 2,411 PST-OS 211 )95.3 16.S0 395.0 350 460 J95.6 211 -0.2 0.97 1';\.OS 0.0 -55 S1 
DAY Sf loa PST-DS 207 J96.4 17.21 J95.0 351 45S 395.6 207 0.,.9. (j.99 14.29 2.0 -61 4J 
.p~i· S" ~ 2?1( PS't-.:.os 209 400." 17.60 400.0 355 454 395:j 2!.19 5.1 0·;.95 l,E65 s;<i: -42 44 
DAY 151PRB-DS 198 .397.0 17.71 397.0 347 445 396.1 199 01.2 0.9S 13 .S5 1.0 - 50 36 
DAY 15 z 1-2H PST-OS 191 391.0 17.Bl JS9.0 347 439 395.7 191 -4.9 1.00 13.77 -4.0 -72 24 
DAY 15 t4R PST-OS 192 39J.4 17.7D 393.5 ]]2 4]] 395.9 192 -2.5 1.01 U.06 -1.9 -7J 2.4 
DA.Y 29 174 39".7 17.05] 396.0 JSO 454 396.5 174 0.2 0.95 12.57 0.5 -47 J1 
bit'j6'PRli~o~ 1~9 ]99.3 15.S0 j9~.0 353 4J~ ~~~,4 ·149 ~,~ i.1i ~4Ai .L<i ~jj ]6 
DAY Jif.): 1-2H PST-DS 147 394.'1 1'5.]5 393.0 ]58 440 396 ~4 147 -1.6 1.21 14 ~70 -2~O -JB 33 
DAY 36,4H PST-OS 144 397 .3 16.76 396.0 362 446 396.2 144 0.5 1.14 LJ.66 1.] -39 35 
niY',:!j iso 39s'6 17:59 399.0 352 4,09 ':i9~;f ·i50 i.',5 i~·02 i2::50 1;2 "29 47 
MiitMuJ.{ VALUB 23a 411.6 1"L61 410.5 362 4.157 395.5 iJ9 16.1 0.S9· 13.76 16.'1 :35 24 
END POINT 23S 396.2 17.16- ]95.0 J52 449 ']95.5 238 0.7 0.S6 1] .24- 0.3 -35 47 
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ER OROS PAL 3 mg 
SCREENING 
BIlSELINIl 
IlVERilGIl FREOOS!! 
OllY 414H PST-OS 
DIlY 4110H PST-OS 
OllY 4 122H PST-OS 
OilY il!4H PST-OS 
OllY II I 109 PST - OS 
OllY i1!22H PST-OS 
OilY lS,FRE-DS 
OilY IS,I-2H PST-OS 
OIlY 15,4H PST-OS 
OIlY 29 
DAY 36,PRll-OS 
DAY 3611-2H PST-OS 
DAY 36,4H PST-OS 
OIlY 43 
MAXIMUM VALUE 
END POINT 

Olanzapine 10 mg 
SCREENING 
BASELINE 
AVERAGIl PRl!DOSIl 
DAY 4 t4R PST-DS 
DA.Y ~fl0H PST-OS 
DAY 4122H PST-OS 
DAY Sz4.H PST-OS 
DAY S tlOH PST-OS 
DAY g,228 PST-OS 
DAY lSIPRR-DS 
DAY lSrl-2H PST-DS 
DAY 15,48 PST-OS 
DAY 29 
DAY J6:PRB-DS 
DAY J611-2H PST-OS 
DA.'l J6!.:1H PST-OS 
DAY 4J 
MAXDruM VALUE 
END POINT 

Placebo 
SCREENING 
BASELINE 
ltVl!IlAGIl PRIlDOSI! 
DAY 4,4H PST-OS 
OItY 4, 10H PST-OS 
DAY 4 122H PST.- Os 
DAY S,4H PST-OS 
DAY a,l0H PST-OS 
biY ilI22HPST"OS 
OlY 15 ,PRE-OS 
DAY 15tl-2H PST-OS 
OItY, 15,4H PST-OS 
OItY 29 
DAY 361PRll"OS 
DAY 3611-2H PST-OS 
DAY 36,4H PST-OS 
OAY.:4j 
MAXIMUM VALUE 
END POINT 

127 393.4 
127 392.9 
127 394.3 
llS JS9.9 
113 JS9.4 
119 395.3 
112 392.3 
106 391.S 
113 396.0 
104 393.6 
103 390.9 
104 391.1 

S6 394.4 
66 397.6 
69 393.5 
67 395.1 
70 396.4 

124 406.9 
124 ]94. 4 

]62 393.0 
364 391.2 
364 39].1 
JJ3 390.5 
)27 ]90.6" 
321 39].6 
330 392.0 
324 39].2 
327 ]95.3 
]21 393.9 
30S 390.5 
306 391.9 
260 394,9 
219 395,S 
224 39S.1 
215 ]906.0 
219 ]94.3 
357 409.3 
357 J91.4 

353 J93_0 
]55 392.J 
355 393.5 
327 391.6 
322 J91.3 
]23 J9j;9 
ilS ]90.5 
311 391.4 
3iii 3!!4:1 
272 393.S 
2QO ]99.8 
218 391.1 
205 ]94.5 
13,6 395;% 
134 392.7 
136 393.] 
i]i j9~;5, 
350 407.7 
)50 394.1 

2Q.29 393.0 349 45S 
19.93 393.0 347 449 
1~.S9 394.1 351 45] 
17.95 3SS.0 354 441 
18,41 3B9.0 33S 149 
20.73 396.0 ]39 456 
19.29 391.5 343 449 
IS.43 391.0 350 455 
19.26 395.0 347 45S 
19.94 J93.0 342 441 
17.73 39S.0 359 459 
lS.S3 J90.0 352 443 
IS.69 395.5 351 441 
IS.66 397.5 359 446 
19.37 391.0 352 457 
!S.49 J96.0 352 462 
18.45 397.0 359 440 
IB.79 407.0 359 462 
19.76 395.0 342 442 

17~26 392~O 352 439 
lS.20 392.0 339 4JS 
16.31 39J.3 ]4S 444 
19.24 390.0 J39 464 
lB.S9 ]91.0 337 442 
1S~47 394.0 352 ~41 

lS.4J 39].0 337 45~ 

19~70 393.5 344 547 
1.9.71 395.0 3J1 466 
18.57 ]95.0 ]]~ 456 
IS.59 ]90.0 33S 446 
IB,46 ]93.0 335 451 
13.97 39~.O 33~ 443 
12~50 395.0 34J 4~5 

19.02 395.0 ]50 446 
18.70 396.0 J5J 449 
19.08 395.0 ]4~ 445 
20 .. 16 409.0 36] 547 
20.74 392.0 345 543 

19.99 ]91.0 339 453 
lS.44 ]90,0 347 447 
17.18 ]92.3 342 444 
17.56 391.0 345 471 
IS.52 390.0 341' 447 
19.32 394.0 3]5 450 
VL40 389.0 325 450 
19.16 390.0 3'30 449 
19,54 ·396.0 ]]7 452 
ULB5. 394. 0 B;; 472 
19.39 390.0 335 450 
lS,3!! 391.0 329 457 
19.55 393.0 315 454 
20.117 394.5 JI3 457 
IS.59 391.0 339 442 
19.71 393.5 344 146 
!9;S9 391i.'O ]32 451 
19.25 40S.0 331 4.72 
19,25 )94.0 J32 451. 

394.7 lIS 
]95.0 113 
395.0 lIS 
]94.1 112 
391.1 106 
394.5 113 
394.3 104 
394.7 103 
394.6 104 
394.9 S6 
398.1 56 
397.5 69 
]96.6 67 
397.3 70 
394.4 124 
J94.4 124 

392.9 
]93 . .4 
392.7 
J93.3 
39J .3 
393.2 
39].4. 
393.1 
39J ,2 
394.1 
]93.9 
]9.4..1 

. 394,1 
394.1 
39J .3 
]93.3 

]94,0 
394.0 
394.1 
]93.7 
393.7 
]93.5 

H3 
327 
321 
no 
]24 
]21' 
]21 
30S 
306 
2<;0 
219 
22.4 
2i5 
219 
JS7 
357 

327 
322 
]2] 
]15 
311 
307 

393.9 27S 
J93.S 290 
J93.S 218 
394.3 205 
394.1i 136 
394.8 134 
394.7 136 

3st] '7 il9 
3ij:s 350 
393.5 350 

-4.S 
-5.6 
0.4 
-2~2 

-2.9 
1.5 

-0.7 
-3.B 
-].5 
-0.5 
-0.5 
-4.0 
-1.5 
-0,9 
12.5 
0.1 

-2.4 
-2.S 
o.a 

-1..4 
-0.1 
2.0 
0.6 

-2~f) 

-1. 3 
a.s 
1.9 
1.0 
1.9 
0_2 
l.6~ 

0.1 

-2.J 
-2.7 
"0.2 
-3.1 
-2.3 
1.2 
0.0 

-4.0 
-2.7 
0.3 
LO 

-2.1 
-1.] 

loS 
14.2 
0.6 

LI0 
l.lS 
1.19 
1.26 
1.15 
1.11 
1.21 
1.25 
1.14 
1.44 
1.39 
1.41 
1.50 
1.72 
0.96 
1.30 

l1.9B 
12.59 
12.83 
13 .JB 
l1.B] 
11.81 
12.33 
12.71 
1] .65 
U.J7 
11.2S 
11.70 
12.29 
14.35 
10.72 
14 .45 

0.72 13.1S 
0.7] 1]_21 
0.67 12.01 
0.69 12.56 
O.SO 14.43 
O.SO 14.54 
13.£9 12.28-
0.7713.57 
0.715 1] .J4" 
0.87 14.05 
o ~ 90 1J .28-
0.90 1.].47 
') .93 13 .61 
0.9J 13.7) 
6-,'1-1' -'lh-33 
0.S2 15.42 

0.69 
0.79 
0.76 
0.75 
0.79 
D.n 
O.M 
0.79 
o.n 
0.94 
1.:?5 
1.21 
1.20 

l.lS. 
0.69 
0.79 

12 . .:16 
14 .16 
13 .61 
13 .26 
13 .91 
1).71 
13 .28 
13 .21 
13 .02 
13 .44 
H·60 
14.04 
13.99 

13.51 
12.95 
14 .59 

Note that the Olanzapine group shows minimal to no effect on QTc intervals. 

-2.5 
-6.3 
0.3 

-2.3 
-J.O 
1.0 

-0.2 
-5.3 
-4.7 
-O.S 
-1.2 
-2.0 
-2.0 
-0.2 
12.3 
0.2 

-3.0 
-2.J 
0.7 

-0.7 
-1.] 
1.] 
1.3 

-2.7 
0.2 
0,7 
1-3 
1.0 
2.0 
0.0 

1.4 .7 
-0.7 

-] .0 
-2.5 
0.0 

-2.7 
-2.7 
0,7 

-0.6 
-3.3 
-2.2 
0.3 

-2.2 
-4.0 
-3.0 

2.3 
13 .1 
0.7 

-40 24 
-37 25 
-29 40 
-43 35 
-35 27 
-J5 39 
-]1 36 
-]5 39 
-J6 ]6 
-31 3J 
-27 27 
-]0 25 
-35 25 
-41 35 
-14 40 
-41 35 

-37 
-52 
-40 
-37 
-4J 
-52 
-49 
-64 
-55 
-53 
-37 
-45 
-40 
-57 
-24 
-57 

-40 
-45 
-42 
-41 
-41 
c47 
-50 
-41 
-42 
-46 
-]1" 

-39 
-37 

-31 
~2!i 
-39 

56 
50 
3J 
44 

121 
5S 
4J 
]0 
3S 
40 
36 
34 
47 
3S 

121 
11.7 

41! 
56 
44 
4.0 
45 
59 
4] 

52 
39 
52 
40 
]1 
4S 

The dose-equivalency between olanzapine and Pal is not clear such that a direct comparison 
between these drugs on safety results is difficult to interpret. However, the Olanzapine dose 
employed was 10 mg daily, which is a recommended dose-level in approved labeling for this 
drug The recommended starting dose of Pal in proposed labeling is 6 mg with recommended 
dose increases of up to 12 mg and the lowest recommended dose is 3 mg 

Note that above mean increases in QTc observed for the 12 mg dose-levels. The 6 mg dose-level 
which is not shown above, had mean increases in QTcF of 1.0, 1.9 at 22 hours post-dose on 
Days 4 and 8 and up to a mean increase of2.9 msec which occurred on Day 36, pre-dose (which 
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would correspond to approximately 24 hours after previous dose and only 2 hours after the 
anticipated Tmax which is reported to be 22 hours post-dose}. 

iii. QTc Linear Derived Results. The sponsor notes that QTc linear derived (QTcLD) mean 
increases of up to 3.1 in the HD Pal group during treatment (up to 4.4 in the next highest-dose
level; in the 12 mg Pal group) at 22 hours post-dose on Days 4 and 8 (assessment days that 
included the 22 hour post-dose time-point) which was observed in all Pal groups. It is important 
to note that the HD (15 mg/day) group received 12 mg daily on Days 1-7 of the short term trials. 
The 22 hour post-dose time-point coincides with Tmax, according to the sponsor. 

Another notable observation is that there is a numerical trend for a greater mean increase in 
QTc LD on the Day 8 compared to Day 4 (22-hour post-dose) assessments asfollows: 0.3 and 
1.6 msec in the 3 mg Pal group, 0,8 and 1.6, msec in the 6 mg Pal group, 2.2 and 2.6 msec in the 
9 mg Pal group, and 2. 7 and 4.4 msec in the 15 mg Pal group, on Days 4 and 8, respectively (at 
the 22 hour-post-dose assessment). The Day 15, 29, 36 and 43 assessments did not include a 22-
hour post-dose assessment and the possibility for between individual variance on the timing of 
these assessments needs to be considered, among other considerations. 

Studies R076477-SCH-JO] , R076477-SCH-]04, and RQ76477-SCH-J05 

Output DECG01, RCGt Means and Mean Changes from Pre-treatment over Time - Double-Blind phase (continued) 
------------------------------------------------------------------------.-.----.---------------------------.-------------
Analysis Set: safety 

Base - -- - - - -- change from average pre dose --------

N Mean SO Med 'Hn Max Mean N }-{eah SE SO Med Min Max 
------------------._----- - --- ------ -- -- -- -. ---- - -- --- ---- - -- --._--- -- - ---- ------ --- -

QTe L rNE.AR. DERry~ED (mal 
~~~-~~-~~~~~--~-~--~~~~ 

Placebo 
SCREENING ]5] 392.S 19.75 391.0 342 .:lSS 
BASELINE )55 392.1 17.-50 ]90.0 ]~S 4 .. 
AVERlLGE PREOOSE ) 55 ]9J.l 16.22 392.0 ]42 440 
DAY .:1 t4.H PST-DS ]27 391.4. 15.49 ]91.0 ] 51 4.6~ ]93.5 327 -2.1 0.<56 1.1.99 -.:LO -]6 49 
DAY 4rlOH PST-OS ]22 )91.. 1 17.74 J90.0 144 4 .. J9].15 ]22 -2.5 0.76 13.64 -2.B -41 54 
DAY 4,22H PST-OS J23 ]9) .5 lS.73 394.0 332 450 ]9].7 ]2] -0.1 0.75 13.43 0.0 -74 ~O 

OIlY Il,m PST-OS ]15 ]90.5 17.55 ]99.0 ]]0 449 ]9] .] 315 -2.S 0.72 12.71 -2.3 -42 JB 
DAY 9,lOH PST-OS ]11 3:91.2 17.40 390.0 3)6 4.47 ]9] .] ]11 -2.1 0.15 1] .26 -2.7 -32 44 
DAY Sr22R PST-DS 3QI ]94.] J.S.74 ]9~.O 342 451 ]93.1 3':0 1.2 0.75 13 .15 0.7 -42 56 
DAY 15 [PRR-DS 279 393.1 19.69 39] .0 ]]6 469 393.3 272 -0.2 0.79 1] .20 -0.7 -45 4) 
DAY 15:1-29' PST-DS' 290 ]99.6 17.]2 390.0 )41 446 J-g,J .4 220 -] .Il 0.75 12.S2 -] .] -39 51 
DAY 15, m PST-OS 279 390.9 17.70 ]91.0 ]]] 455 ]93.4 272 -2.7 0.75 12.49 -2.3 -40 ]9 
DAY 29 205 394.1 lS.46 ]9) .0 350 451 393.9 205 0.2 0.90 12.90 0.] -43 47 
DJlY 36!PRB-DS 136 394.9 19.92 ]94.0 ]4S H4 394.] 136 0.5 1.20 14.04 -1.7 -37 ]6 
OJlY 36rl-2H PST-OS 134 JS>2 .1 17.91 ]91.0 140 440 ]94.] 134 -2.2 1.20 13.34- -] .3 -J7 29 
OAY J614.H PST-OS 1]6 ]92.9 lS.S1 392.5 147 445 ]94.2 136 -1.5 1.1S 1] .71 -loB -37 Sl 

DAY 43 lJ9 395.2 19.36 396.0 ])2 4.51 J9J .4 lJ9 1.7 1.14 13.42 1.5 -30 .oj 
M1.XnlUM VALUE 350 406.7 1B.2f; 407.0 341 469 ]'fJ.l J 50 U.6 0.66 12.29 U.O -25 57 
END POINT ]50 393.5 lS.42 393.0 JJ2 451 39J.l ] 50 0.4 0.75 lJ .94 O~2 -J6 57 
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ER OROS PAL 15 mg 
SCREENING 112 395.2 17.50 39] .5 361 449 
BIlSELrNE 11J J93.2 17.3S 392.0 352 445 
IlliERAGE PREDOSE 11] 394.9 H;'4.2 394.3 359 443 
OIlY 4, ~R PST-OS 103 392.2 13.74 392.0 354 424 394.0 10) -La 1.12 11.36 -0.7 -36 33 
OIlY 4,lOR PST-OS 100 J9J .a 17.45 392.0 )]7 46] )95.) 100 -1.5 1.40 14.03 -2.0 -6S )0 
OIlY 4,22H PST-OS 105 )95.6 17.01 )94.0 355 441 395.0 ·105 O.S 1.20 12.31 0.7 -) 1 J3 
DAY e".;1H PST-OS 105 ]93.7 16.19 193.0 360 439 394.7 105 -1.1 LOB 11.0a -0.3 -31 23 
OAY a,10H PST-OS 103 394.8 16.S!! 394.0 354 43S 394.il 103 0.0 1.39 14.07 1.0 -43 27 
OAY S,22H PST-OS 105 397.9 19.)] 397.0 350 460 394.9 105 3.1 1.49 15.22 1.0 -27 60 
OAY 15 ,PRE-OS 100 394.8 16.60 393.0 359 443 394.7 100 0.1 1.32 13.19 0.4 -29 Jl 
OilY ls,l-ZH PST-OS 99 392.S 16.45 )91.0 35S 4)4 394,1 99 -1.9 1.29 12.113 -1.7 -39 27 
DAY 15,4H PST-OS 100 391.5 16.2] 391.0 ) sa 4]0 394.5 100 -3.0 1.32 13.20 -3.5 -)6 29 
OIlY 29 93 396.7 Is.0B 394.0 362 4)) J94.5 93 2.2 1.5J 14.71 2.0 -J 5 J7 

DAY )6,PRE-OS 74 39B.l 13 .76 399.0 36B 429 ]94..a 74 ].J 1.66 14.31 2.3 -J5 )J 
DAY 36,1-ZH PST-OS 79 39J .7 15.12 394.0 ]54 4JJ ]9S.J 79 -1.6 1.52 13.4B 2.0 -40 22 
OAY 36,4oH PST-OS 77 394.7 13 .42 J9J.0 374 426 395.0 77 -0.3 1.71 15.00 O.S -41 ]2 

DAY 43 91 397.11 16.95 397.0 360 439 394.2 Sl J.6 1.49 1] .33 3.7 -26 42 
MAlUMUM VALUE 113 .t09.6 1<;'04 409.0 316 463 394.9 113 14 .7 1.26 13.4J 14.7 -14 60 
END POINT 11J J96.4 16.93 396.0 3SQ 439 394.9 11J 1.4 1.211 13 .63 1.3 -32 43 

Thefollowingjigure illustrates the above described time-dependent pattern ofQTcLD taken 
from the CSR of Study 305. Thisjigure was selected since it comes from one of the placebo 
controlled, competed Phase III short-term Study 305 which employed the highest Pal dose-level 
(15 mg/day) and therefore, showsa clear treatment group effect that is dose-dependent with 
most prominent effects observed at 22 hour post-dose (on Days 4, 8 and 15 which included this 
post-dose time-point) and at approximately 24 hours post-dose on assessment Days 36 and on 
Day 43. 

otS 1h\SWOV 
AP'6n Ot\g\no\ 
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Figun IS: QTdD Mean Ounges from Pred= O\--er T~ 
(Study R076477-SCH-305: Safety Analysis Set) 
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f -2 

0 
I;; 

~ -4 
::E '9'. 

--i 
-6 

4H 10H 22H 4H 10H 22H Pre 2H 4H Pre 2H 4H 

Day 4 DayS Day 15 Day 29 Day 36 Day 43 Entf 

Oayffime 

---0-- Placebn (N=123) 
. .................. ER OROS PAL 3 mg (N=127) 
--___ -- ER OROS PAL 9 mg (N=124) 
- .. ----6.-.. - ER OR OS PAL 15 mg {N=1f3) 

- -<> - Ofanzapine (N=127) . 

Note Fluctuations and Potential Time-dependent Changes in GTc in the Placebo Group 
It is noteworthy that the placebo group appears to show fluctuations in mean QTc interval thal 
almost follows a similar time-dependent pattern that was observed for active drug-groups. 

The followingfigure is similar to the above figure, except it is of results from Study 303 which 
had the next highest dose-level employed in short-term, non-elderly, Phase III trials (as copied 
from the CSR). Note that the group mean increase in QTcLD group mean increase was greatest 
in the 12 mg Pal group (7.5 msec maximal group mean increase) compared to placebo (group 
mean increase of 1.8 msec) that occurred 22 hours post-dose on Day. 
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Figure 18: QTcLD Mean Changes Fwm Predose Over Time 
(Study R076477-SCH-303 Safety Analysis Set) 
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4H 10H 22H 4H 10H 22H Pre 2H 4H Pre 2H 4H 

Day 4 

----0--
-----_.-.. _------

--------_.-A._ .. -

---<>-

Day 8 Day 15 Day 29 Day 36 Day 43 End 

Oay/Time 

Placebo (N= -126) 
ER OROS PAL 6 mg (N=123) 
ER OROS PAL 9 O1g (N=-r21) 
ER OROS PAL '12 O1g (N=BO} 
Olanzapine (N=·t28) 

N is sample size at average predose timepoint 
Cross-reference: Attachment 11.1 

Note fluctuations in the placebo group that appear to follow to some extent, a similar time
dependent pattern as in the Pal groups. 

iv. OTc Interval Values Exceeding 500 msec were Observed but Were Not Generally Consistent 
with a Drug Effect. The upper end of the treatment group range for QTc interval values (using 
any methodfor correction) for any given treatment Pal group exceeded 450 msec on several 
time-points among various treatment groups. However, this observation did not appear to be 
drug-related due to the following reasons. The placebo group also showed a maximum value of 
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450 msec or greater. Furthermore, several treatment groups· showed values exceeding 450 msec 
prior to treatment (at baseline or screening time-points). The results incidence of outliers is 
discussed in a separate subsection of this review. 

IV. Clinically Unremarkable Dose-Dependent Mean Increase in PR Interval 
Group mean changes (from the pre-dose average value) on PR intervaljluctuated over time in 
any given treatment group and any observable mean change failed to be of a magnitude to be 
considered clinically remarkable. However a drug effect on PR appears to exist, as outlined in 
below that could be rejlecting an indirect rather than a direct or primary drug effect on P R: 

• An overall trend for a dose-dependent group mean increase in P R interval appeared to 
occur and the magnitude of this increase appeared to be greater with each increase in 
dose-level of Pal and to be more consistently increased over time (more time-points 
showed a mean increase with each increasing dose-level). 

• The maximum group mean peak interval in the HD Pal group (15 mg) was 4.3 msec 
which occurred on Day 8 at 10 hours post-dose with a smaller mean increase observed 
at this same time-point (10 hours post-dose) on Day 4. These Pal results are compared 
to mean changes of only 0.5 to -1.9 observed during DB placebo treatment (most time
points had negative values for PR in the placebo group and the maximum placebo 
group mean increase of 0.5 msec occurred on the same f~me~PQir!J a..s the peak increase 
observed in the 15 mg Pal group which was on Day 8 at 10 hours post-dose). 

Summary tables on P R interval Results 
The data are shown below (excerpts from Appendix 2.7. 4. 6. 2.1 of the SCS) with highlighting and 
green underlining of results that were inserted by the undersigned reviewer for demonstration 
purposes (only the HD Pal and placebo group results are shown). Yellow highlighting denotes 
the 10 hour-post dose time-points (peak mean increases and secondary peak increases in PR "¥ 
interval in the Pal group). 

studies R076~77-SCH-JOJ, R076477-SCH-JO~, and R076~77-SCH-]05 

OUtput DllCGOlr llCGr Means and Mean Changes from pre-treatment over Time - Double-Blind phase {continued) 

Analysis Setr safety 

Base -------- change from average predose --------
N Mean SD ~!ed Min Max. Mean N Mean Sll SO Med IUn Max. 
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PR rNTERVAL (TlIB) -.... ~ .......... -...... -........ -........ "" 
Placebo 

SCREENING 354 152.3 20.95 152.0 "a 232 
81lSEL..INE 355 152.6 20 .. 7S 152.0 102 250 
i\.VERlI.GE PREDOSE ]55 152.7 19.79 151.3 97 225 
DAY 4,4H PST-DS 326 153.1 21.7S 151.0 110 23B 152.7 326 0.4 (l.S9 10.73 -O.S -31 65 
DiY i;iOii'i!s't-"os >Jjd i5~\~ 29~§4 i52:0 1.&:': 234· 152~5 323· o~j !ii'sS 10.47 ° ,OJ "42 46 
Dii 4 t22H pST-os' 324 152.B 21.27 1.5] ~Q 106 244 152.4 324 0.4 o.6i 10.95 1.0 ::ig 30 
DAY St.4H PST-DS 315 151.8 19.94 150.0 102 227 152.7 JlS -O.B 0.62 11.01 0.0 -44 48 
D~j' ~'.i iiQ~'" p,ST::ns' J:i.\j.' lsE'4 ;i(j\M 'tS.2::0 11i 20.9 i52:~ 3'fi 0;5 9;62 10.95 0.7 ':;4~' -ii' 
DAY 8,22H PST-OS ]07 151.7 22.07 151.0 100 240 152.7 ]07 -1.0 0.60 10.49 -1.0 -4] ]) 

DAY rs ,PRE-DS 278 152.2 21.8] 150.0 106 226 152.9 27S -0.7 0.6] 10.58 0.0 -]2 14 
DAY 15t1-2H PST-OS 281 151.2 20.88 149.0 101 2JJ lSJ .1 2S1 -1.9 0.62 10.J9 -1.7 -36 29 
DAY 15t4H PST-OS 279 151.1 21.17 148.0 104 211 152.9 279 -1.1 0.65 10.79 -1.7 -35 ]l 

OH 29 206 151.6 21.22 152.0 112 224 15] .4 206 -1.9 a.Sl 11.61 -1.8 -48 JO 
DAY ]6tPRE-OS 1]6 15] • .5 17.47 155.5 103 212 15J .J lJ6 0.2 0.82 9.57 0.5 -2S ]2 
OlY ]6tl-2H PST-OS 1]6 151.6 IS.71 154.0 104 196 153.4 lJ6 -1.8 0.95 11.06 -1.3 -29 25 
DAY J6t4H PST-OS 1]6 152.2 17.79 151.0 110 205 15J .] IJ6 -1.2 0.91 10.66 0_2 -29 20 
DAY 4] lJ9 153.0 20.04 152.0 106 217 154.] IJ9 -1.J 0.91 10.71 -0.3 -]4 ]6 
END POINT J50 150.6 20.74 150.0 102 219 152.7 ]50 -2.1 0.57 10.67 -2.0 -JJ ]6 

BR OROS PAL 15 mg 
SCR.BRNING 112 151.7 21..16 150~O lOB 223 
BASELINE 113 152.7 21.69 lS0.0 109 223 
AVERAGE PRIlIlOSl! 113 1S2.3 21.8S 14B_3 n4 223 
DAY 4.!4H PST-DS 105 .1·53.7 21.79 150~O 113 23J 152 .. 4- 105 1.3 0.99 10.10 1.0 -23 51 
DjlY .s ; iOH PST-DS ~OO ;iiM;~ =i4~9j iso'_s ].04 250 15:Li; 100 L7 1. 34. 13.43 0.2 ~sj 75 
DAY 4122H psi"': os 105 153.l. 23.36 149.0 no 259 153.i 105' -0.'1 1.19 12 .. 19 0.0 -22 B3 
DAY S;4H PST-OS 106 153 . .1 22.20 150.5 110 215 152.7 106 O.S 0.96 9.91 1.0 -32 42 
DAY 9 %J.OR 'PST-PS: iol' 'is~i'~ 24:j.3 1.54:0 109 245 i52.i 1PJ 4";3 i.16 lL81· J.O -:ij: ~'5 
DAY 2 t22H PST-OS 105 1.52.9 20.43 150.0 n6 218 152.4 105 0.5 1.14- 11.6S 0.5 -46 36 
DAY 15 !PRB-DS 101 152.5 21.79 151.0 112 221 151.S 101 0.7 0.95 9.57 1.0 -29. 21 

DAY 15tl-2H PST-OS 99 152.9 22.21 151-0 110 215 lS2.J 99 0 .. -5 L07 10.60 0.5 -37 ]4 

DAY lS,4H PST-DS 100 150.9 21.60 150.0 106 216 151.7 100 -0 .. 7 0.g9 8.90 -1.0 -2S 20 
DAY 29 9] 15J.5 22.!!2 15J .0 106 212 152.0 9] L6 1.11 11.J] O.J -2J 40 
DH J';:PRE-DS 75 154..9 24.22 150.0 116 25B 15] .0 75 2.0 1.24 10.70 2.5 -20 J5 
DAY Jl),1-2H PST-OS 79 154.4 22.51 154.0 114 212 15J.7 79 0.7 L15 10.26 0.0 -24 2& 
DAY J6,4H PST-OS 7g 15] .9 25.12 151.5 lOS 229 15] . J 79 0.6 1.24 10.97 -LO -25 4] 
DAY 4] l!2 If,4. g 2].011 154.5 110 2]l! 15J _2 S2 1.6- CJT - 12:01 1.J -]4 J6 
END POINT 11J 15J ~] 22.29 152.0 110 2JS 152.] llJ 1.0 LOll 11.51 0.] -]4 J6 

V. Overall Conclusion ofECG Results 
A clinically significant finding in the above ECG results is a Pal-induced increase in heart rate 
that is dose and time-dependent. It is possible that greater effects could have been revealed if 
the study were specifically designedfor capturing Tmax and maximal drug effects on heart rate, 
such as the following consideration. It is critical to consider a potentially dynamic rather than a 
static drug effect on heart rate (as well as for other clinical parameters) in which the peak heart 
rate effects occurred at time-points when the placebo group also show increases, while increases 
in the pal groups were larger. 

Despite limitations with the study design of the Phase III trials, it is also notable that various 
methods for calculation QTc revealed some evidence for dose-dependent effects on prolonging 
QTc interval near Tmax (which is reported to be at 22 hours post-dose). The largest 
prolongation effects were observed with QTcB which is not an optimal calculation methodfor 
QTc, since Pal generally induced increases in heart rate and heart rate was generally not 
abnormally low. However, Pal effects on increasing heart rate were not as prominent at the 22 
hour post-dos~ time-points, as observed at other time-points (at the 4 hour post-dose time-points 
which generally showed the greatest mean increases). Consequently the magnitude ofQTcB 
interval changes may be more accurate at the 22 hour post-dose time-points than at the 4 hour 
post-dose time-points. The largest group mean increase at the 22 hour post-dose time-point was 
8. 8 on the first assessment day during treatment (on Day 4) in the 12 mg Pal group (6.2 mean 
increase was observed in the 15 mg Pal group at 22 hours post-dose on Day 4, which received 
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12 mg Pal daily during this first week of treatment}. This mean increase compares to a mean 
change of -1.9 in the placebo group at this time-point on this assessment day. It is important to 
note that a mean increase in heart rate was observed on Day 4, such that QTcB interval values 
may be an exaggerate representation of a real drug effects in which the actual drug effects may 
be smaller than values revealed by the Bazett's method for calculation QTc interval. 

Using other approaches in calculating QTc that may be more valid methods for determining Pal 
effects on QT interval (QTcFridericia and lindear derived or linear sagie approaches) a dose
dependent and time-dependent effect of Pall on prolonging QTc interval was also generally 
revealed However, the magnitude of this effect was generally moderate to small. A Pal group 
mean increase of up to 5.1 msec was revealed on Day 8 near Tmax (at the 22 hour time-point/in 
the 12 mg group for QTc Fridericia interval and a mean increase of up to 3.1 msec was revealed 
on this same treatment day and time-point in the 15 mg Pal group for QTc linear-derived 
interval (note that the 15 mg group received 12 mg over the first 7 days of treatment). Figures 
ofQTcLD results in Study -303 showed peak mean increases of up to approximately 7.5 msec on 
Day 8 (22 hour-post-dose) in the 12 mg Pal group. 

A clinically significant concern is that greater QT interval prolongation effects of Pal may occur 
under conditions that increase Cmax or increase the risk of QT prolongations. The following 
are key observation that suggest a Cmax dependent effect on Pal il'1duc...edQTpfolongation. QTc 
interval prolongation effects appeared to be dose-dependent, were generally greatest at a time
point near Tmax (22 hours post-dose) and generally increased over duration of treatment when 
assessments were conducted near Tmax (Day 8 generally showed greater mean increases than 
Day 4 near Tmax, which were the only 2 days that had this assessment time-point). As 
previously discussed it is important to consider the known prominent food effects on plasma Pal 
levels, the potential for drug accumulation with multiple dosing and other factors that may 
increase Cmax or factors that may increase risk of QT interval prolongation (e.g. consider 
concomitant medications). 

Pal effects of decreasing RR were generally observed that appear to be secondary to Pal effects 
on heart rate. The observations on RR do not appear to be clinically remarkable. 

Dose-dependent effects of Pal treatment on prolonging P R appear to exist, but the magnitude of 
the Pal group mean increases in PR were not clinically remarkable. 

Results of Elderly Phase III Trial -302 
Reviewer Comments. The descriptive statistical ECG res ults fro m Study -302 failed to reveal 
any new or clinically remarkable findings that were not previously described in this review for 
the non-elderly, short-term trial dataset (in the previous subsection of this review). Pal group 
mean increases (from the average pre-dose value) in heart rate were observed during treatment, 
as shown below (selected sections from Attachment 11.1 of the CSRfor this study). 
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Study R076~17-SCH-J02 

outpu,t. DHCG01,A.! ECG: Means and M-ean Changes from. Pre-t:reatment over Time 

Analyals Set.! safety 

HRlilT lUTE <beats/min) 

Placebo 
SCREENING 
BASBLINE 
AVERAGR PREDOSE 
OA.Y 4. t4H PST-DS 
DAY 4. ~ lOa PST-OS 
DAY 4.122H PST-OS 
DAY a 14H PST-OS 
DAY 'ihlOH PST-OS 
DAY B r22H PST-OS 
DAY 15 
DAY 29 
DAY 4) 
.END POD.JT 

ER OROS PAL 
SCREENING 
BASBLINE 
AVERllGE PR1illOSB 
DAY 4. t4R PST-Db' 
DAY 4. 110H PST-OS 
DAY 4. :22H PST-OS 
DAY B:4H PST-OS 
DA.Y B il.QH PST-OS 
OAY Br22H PST-OS 
DAY 15 
OIlY 29 
DAY 4] 
END POINT 

N Mean 

J7 
)S 
]S 

)5 
]6 
)6 
]5 
J5 
)4 
33 
n 
25 
J7 

73.1 
72.2 
72.5 
71 • .4 
-69.) 
-66.] 
59.5 
69.5 
66.2 
69.1 
7L1 
69.S 
69. S 

76 7f).5 
75 72.5 
76 74..7 
74 7B.1 
72 7B.] 

'72 77.] 
72 77.9 
70 7S .. 3 
72 77.£ 
72 75.2 
69 75.] 
64 71. 1 
715 72.7 

SO 

13 .10 
11.57 
11.23 
11,aS 
1.] .16 
10.S2 
11.79 
9.56 
8.82 

11.41 
12.72 
12.62 
12.28 

1] .S] 
14..58 
12.10 
14. S6 
12.92 
14.aS 
14.29 
15.04 
18.56 
15 .~4 
16.52 
10.19-
11.91 

Ked Min Max 

69.0 
72.0 
72.2 
'.59.0 
65.5 
6] .0 
fi9.0 
67.0 
67.5 
69.0 
157.0 
67.0 
69.0 

79.0 
71.5 
75.5 
79-.0 
76.5 
'1'5.5 
77.0 
79.0 
75.0 
74.0 
7) .5 
69.0 
70.0 

50 103 
50 99 
51 9) 
S1 102 
47 ~9 
.;is 100 

.47 9) 
54 99 
50 87 
49 97 
51 105 
49 96 
49 96 

50 .to) 
42 105 
51 100 
49 12B 
SO 113 
47 120 
50 123 
49 123 
45 150 
46 114 
.49 156 
51 102 
51 116 

Base -------- change from average predose --------
Mean N Mean SR SO Med Min Max 

72.9 
72.5 
72.5 
72.6 
72.6 
72.7 
73.1 
72.] 
71.) 
72.5 

35 
36 
36 
J5 
35 
J4 
33 
31 
25 
J7 

74.5 74 
75.0 72 
74..9 72 
74.4 72 
74.2 70 
74.7 72 
74.4 72 
7.4.6 68 
74.5 64 
74.7 76 

-1..5 
-] .J 
-6.2 
-) .0 
-4.1 
-6.5 
-5.0 
-1.2 
-2 . .4 
-J .1 

].5 
3.) 
2.5 
3.5 
4.1 
2.9 
0.' 
O.S 

-J .4-
-.2.1 

1.69 
2.Q2 
1.52 
2.1S 
2.10 
1.Sl 
1.90 
2.45 
2.54 
2.14 

L14 
1.)) 

1.20 
1.]9 
1.47 
1.64 

.1.42 
1.62 
1.29-
1.2g 

10.01 
12.14 
9.14 

12.91 
12.40 
10. sa 
10.99 
1] .65 
12.69 
1) .04 

9.79 
11. Jl 
10.22 
11 .. 8J 
12.29 
13.94 
12.07 
1] . .32 
10. ]] 
11.12 

-1.) 
-0.7 
-6.5 
-] .0 
-2.0 
-5.2 
-2.7 
0.3 

-1.] 
-1.3 

J.9 
].2 
1.3 
2.5 
].2 
O.S 
1.J 
0.2 

-).2 
-LS 

-25 
-22 
-27 
-37 
-30 
-29 
-]0 
-2S 
-34 
-34 

17 
29 
11 
27 
17 
12 
11 
42 
21 
21 

-25 J] 
-27 42 
-21 25 
-26 36 
-29 41 
-2J 51 
-]) 24 
-]1 57 
-27 16 
-27 .32 

The following shows results on RR results (taken from Attachment 11.1 of the CSR) 
study R076477-SCH-302 '-. -'.-."-' 

Output DECG01A~ ECGl Means and Mean changes from Pre-treatment over Time (continued) 

Analysts Set: safety 

RR \ms) 

Placebo 
SCREENING 
BASELINE 
AVERi\GE PHIDOSE 
DAY 4- f 4-H PST-OS 
DAY 4:10H PST-OS 
DA.Y ::1.. 22H PST - OS 
DAY g: 4H PST-OS 
DAY :a..l0R PST-OS 
DAY g t22H PST-OS 

DAY 15 
DAY 29 
DAY 43 
END POINT 

ER OROS PAL 
SCREENING 
BASELINE 
AVBRAGE PR.EDOSE 
DAY :1 t-4H PST-OS 
DAY 4tl0H PST-OS 
DAY :1 !22H PST-OS 
on s ,48 PST-OS 
DAY g: 10H PST-DS 
DAY S r22H PST-OS 
DAY 15 
DAY 29 
DAY 4) 
END POINT 

N Mean 

]7 S46.7 
]8 354.1 
J9- a52.2 
)5 S61.6 
36 S9-S.S 
..16 927.J 
]5 SS7,J 
]5 392.7 
3.;1 922.3 

]) 903.9 
Jl 969.1 
25 9.99..5 
37 a.es.J 

76 S10.1 
76 962.6 
76 SJ 1.2 
74 795.2 
72 19-6.9 
72 S04.S 
72 795.9 
70 794.4 
72 S14.1 
72 i!)1."9-
-5S B2S.J 
64 360.9 
7iS S4S.7 

SO 

14..S.3-5 
146.17 
135. S4 
IJ:1 .14 
160.59 
145.14 
151.7:3-
120.54 
125.67 

143.35 
1.44.7S 
lS6.49 
149.95 

148.77 
19.0.70 
141.24 
149.12 
129.20 
156.50 
147.14 
152.54-
IS3.]2 
172.]S 
lS7.16 
121.15 
127.72 

Ned Min Max 

270.0 
g]J.5 
S39.0 
~!70 .0 
916.0 
952.0 
9-9-2.0 
2905.0 
299.0 

eS2.0 
S96.0 
296'.0 
91>2.0 

769.0 
939.0 
9-04.2 
769.0 
784.0 
794.5 
779.0 
769.0 
SOO.O 
Sl1.0 
S16.S 
9,70.0 
S57.0 

S23 1200 
674 1200 
647 1170 
5S8 1176 
"512 1277 
600 1250 
645 1277 
674 1111 
690 1200 

619 1224-
571 117-6 
625 1224 
625 1224 

SID 1200 
571 1429 
600 1176 
469 1250 
531 1200 
500 1277 
4aS 1200 
4BB 122.1 
400 1333 
526 1304 
JaS 1250 
sas 1176 
517 1176 

Base --.:.----- change from average predose --------
Mean N Mean SE SO t.f.ed MiD Max. 

246.7 
951.7 
S51.7 
951.9 
9-51.9 
950.6 

9046.4-
955.4 
B69.!!. 
851.5 

sn .1 
828.8 
1>29.4 
9]5 .. 3 
SJS.S 
832.J 
SJ5.3 
S]4~2 

!!.J5.9 
BJl.2 

35 
36 
36 
35 
J5 
J4 

]3 

Jl 
25 
J7 

74 
72 
72 
72 
70 
72 
12 
6S 
64 
76 

14 .9 
43.7 
75.5 
35.3 
40.7 
71. 7 

57.5 
12.7 
2S.7 
37.2 

-37 .. 9 
-41.9 
-24.9 
-39-4 
-44.1 
-lS.2 
-3.4 
-5.9 
25.0 
14.5 

20.73 
24.93 
19.4.9 
27.2S 
25.33 
23.39 

22.80 
26.12 
JO~22 
25.65 

12.13 
13 .95 
12.34 
14.95 
15.39 
14.99 
16.09 
16.40 
14 • .:1.4 
13.24 

122.65 
149.55 
116.93 
161.42 
149. S6 
136.41 

130.95 
145.44 
151.11 
156.05 

104.]7 
119.38 
104.71 
126.SJ 
~29.76 

127.20 
136.53 
135.20 
115.53 
115.41 

14.0 
7.0 

73.2 
31.7 
2S.3 
52:S 

35.0 
-11.0 
24.7 
12.7 

-55.3 
-43.0 
-16.3 
-24.5 
-42.2 
-24.0 
-ta.!> 
-6.7 
32.7 
12.-6 

-232 
-296 
-15J 
-29] 
-230 
-173 

-135 
-377 
-232 
-232 

-]24 
-321 
-272 
-J49 
-31>6 
-302 
-226 
-320 
-253 
-253 

2'11 
331 
]]1 
462 
392 
436 

372 
300 
40] 
40] 

296 
)1.S 
195 
Jl5 
]7] 

JOJ 
462 
]73 
JJJ 
333 

The following table shows QT Bazett and QTc-Fridericia Interval results (from Attachment 11.1 
of the CSR). 
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study R076477-SCH-J02 

OUtput O:ECGOl.Ar BCGt 1-1:eans and !>lean changes from Pre-treatTUP-Ilt over Time Ccont1nued) 

analysis Set! Safety 

QTC INTERVAL BAZETT [DIS) 

Placebo 
SCREEN"ING 
8ltSELINE 
A,V'ERllGE PREDOSE 
DAY 4. t.4H PST-OS 
DA.Y 4. r1.0B PST-OS 
Olty 4:22H PST-OS 
DAY Sl4H PST-OS 
DAY S I lOB PST-OS 
DAY St22H PST-DS 
on 15 
on 29 

DlLY 4.) 

MlLXIMUM V ltL!JE 
END POINT 

ER OROS PU 
SCREENING 
81<SELINE 
AVERAGE PREDOSE 
DAY 4I4.H PST-OS 
DAY 4 I1QB PST-OS 
DllY 4. !.22H PST-OS 
DAY 914.H PST-OS 
DA.Y B::10H PST-OS 
DA.Y Br22H PST-OS 
on 15 
OAY 29 
on 4] 
MAXIMUM VALUE 
END POrnT 

QTe INTERVAL FRIDERICIA (ms) 

placebo 
SCREENING 
BASELINE 
A.VERA.GB PREDOSB 
DAY 4 ::4H PST-OS 
DA.Y 4 t lOR PST-OS 
DAY 4!22H PST-OS 
DAY S:4H PST-OS 
DAY 9.rlOH PST-OS 
on S,22H PST-OS 
on 15 
OlL1 29 

OAY 4] 
MAX D,{UM "oj ALOE 
END POINT 

BR OROS PAL 
SCREENING 
BltSELINE . 
Ay~GE PREDOSE 
OAY 4:4H PST-OS 
DAY 4:10H PST-OS 
OAY 4,22H PST-OS 
OAY 9 I 4!1 PST·-OS 
DAY S [lOY PST-OS 
DAY a122H· PST-DS 
OAY lS 
OilY 29 
DAY 43 
MAXIMTJM VALTJE 
END POINT 

N Mean 

17 427.7 
3S 4..25.7 
JS 426.5 
]5 422.5 
36 417.2 
36 420.1 
H 416.0 
35 419.2 
J4 421.3 
J3 420.1 
J1 42].0 

25 41S.7 
37 440.2 
]7 422.9 

74 432.6 
76 425.3 
76 429.7 
70 425.6 
72 429.3 
72 433.0 
71 427.1 
70 422.6 
71 429.5 
72 4.27.2 
67 426.2 
6] 425.6 
76 4.50.2 
7-6 429.1 

37 415.0 
JS 413.8 
38 414.] 
]5 4.11.3 
]6 40S.S 
J6 414.J 
34 406.4-
35 .410.7 
]4 415.2 
J3 412.2 
Jl 412.] 

25 4l.0.] 
]7 428.& 
37 41].7 

74 4HLS 
76 413.6 
76 US.6 
70 409.3 
72 411.7 
72 416.3 
71 410.4 
70 41L] 
71 413.5 
72 413.0 
67 412.0 
63 414.5 
76 431.B 
76 416.S 

so 

26.52 
21.B] 
23.3] 
23.75 
21.59 
19.51 
19.B9 
19.21 
le.OS 
19.B5 
lB.44 

17.72-
19.61 
19.90 

26.27 
25.9B 
24.17 
24.B5 
24.29 
26.62 
2LSO 
22.]9 
24.09 
24.]9 
24.S1 
27.22 
2].5a 
2B.75 

25.4.6 
19.13 
21.42 
24.03 
23.12 
22.60 
lS.77 
20.-67 
16.]9 
19.39' 
19.90 

19.1] 
22.15 
21.75 

2].40 
22.1..4 
22.55 
22.09 
22.98 
24.44 
20.57 
20.55 
22.12 
21..7] 
24.0B 
25.32 
23.85 
26.69 

Med Min Max 

423.0 ]71 
42].5 ]89 
427." ]89 
41S.0 JBl 
417.0 ]82 
418.0 ]"4 
412.0 372 
419.0 175 
422.0 ]9.5 
420.0 HO 
42S.0 369 

419.0 3g4 
439.0 4.07 
423 .. 0 39.4 

416.0 
4.29.0 
43LO 
42].0 
429.0 
412.5 
426.0 
426.5 
429..0 
427.0 
430.0 
424.0 
449.0 
427.0 

3S1 
]]7 
J7S 
179 
37J 
ns 
369 
3S5 
J72 
380 
37e. 
366 
405 
]66 

496 
479 
4S8 
495 
461 
460 
447 
459 
453 
469 
460 

458 
485 
479 

495 
505 
497 
499 
498 
529 
4n 
490 
485 
475 
496 
506 
529 
50-6 

-413.0 31157 471 
415.5 374 452 
410.0 366 .;162 
406.0 371 470 
405.5 ]62 <71 
412.5 374 .a.S9 
405.5 )67 441 
411.0 ]60 4-6.:1 
414.5 ]8.1 4.55 
416.0 370 446 
..:112.0 370 455 

407.0 ]8] 44g 
426.0 390 471 
.;109.0 ]9.2 467 

417.5 ]70 
412~5 337 
41].5 J60 
40]LO J7J 
408.0 369 
414.0 ]46 
409.0 ]48 
412.0 ]59 
415.0 ]54 
414.5 J6] 
412.0 J61 
415.0 ]60 
4]1.0 378 
415.5 ]60 

466 
4SO 
472 
4!12 
476 
506 
470 
462 
462 
460 
491 
502 
506 
502 

Base -------- change from average predoae --------
Mean N Mean SE SO Med Min Max 

4.24."8 
425.2 
425.2 
42.2.9 
424.9 
425.4 
426.3 
425.5 

423.6 
426.3 
426·.3 

4.2"8.4. 
42S.7 
~2B.a. 

427.3 
42S.0 
427.4 
428.0 
428.4 
42B.] 
429.7 
..:129.7 

412.2 
413 .0 
413.0 
411.1 
412.05 
413.0 
41] .6 
413.5 

4.12.9 
414.1 
414.1 

414.9 
41.4.4 
414.4 
41] .8 
414.4 
413 .7 
414.1 
414.7 
414.] 
415.6 
415.6 

J5 
36 
36 
H 
]5 
34 
33 
J1 

25 
37 
n 

70 
72 
72 
71 
70 
71 
72 
67. 
63 
76 
76 

]S 
36 
35 
34 
]5 
H 
]] 

Jl 

25 
J7 
17 

70 
72 
72 
71 
70 
71 
72 
67 
63 
715 
76 

-2.J 
-!l.0 
-5.1 
-7.0 
-5.6 
-4.1 
-6.2 
-2.5 

-4.9 
11.9 
-] .5" 

-2.9 
0.6 
4..2 
-O~2 

0.'5 
2.1 

-O.S 
-2.1 
-2.7 
21.1 
:1) ._6_ 

-v . .9 
-4.2 
1.. 

-4 ~7 
-1. .. S 
2.2 

-1.] 
-1.2 

-2.5 
14.7 
-0.3 

-5.'5 
-2.7 
L9 

-].4 
-3.0 
-0.2 
-1.1 
-2.6 
0.2 

HL2 
1.2 

3.32 
2.99 
2.-67 
2.70 
2.-69 
2~ 74. 
],92 
3.5S 

J .93 
2.60 
] .23 

19.64. 
17.96 
16.02 
15.75 
15.91 
15.9S 
22~S2 

19 ~9"2 

19.14 
15.94 
19.67 

1.96 16.44-
2.26 19.17 
2.08. 17.67 
2.39 20.19 
2.44 20~4] 

2.69 22.57 
2.]9 20.26 
2.1S 17.5S 
2.71 21.5] 
1.SS 16 .. 10 
~...!.~4.. ~ 2~.:J .. 1: 

2.505 
2.]] 

2.53 
2.20 
2.00 
2.07 
2.9.9 
2.7S 

2.52 
2.00 
2.46 

1.62· 
2.11 
1..92 
2.07 
2.14 
2.39 
1.aL 
1.$10 
2.30 
1. 15] 
2.17 

15.12 
14.00 
15.H 
12.9.1 
11.g-6 
12.07 
1'5.54 
IS .29 

12.90 
12.17 
14.95 

13.59 
17 .S9 
16.2S 
17.4.7 
17.27 
20.16 
15.19 
15.56 
19.29 
14.21 
12.94 

-J .0 
-B.5 
-5.J 
-5.2 
-5.5 
-2.2 
·S.O 
-2.3 

-4.0 
12.7 
1.0 

-1.0 
-0.3 

5.2 
-O.J 
1.] 
5.7 

·0.5 
-1.5 
·1.0 
20. J 
-0.3 

0.0 
-4.B 
4.0 

-3.0 
-·:1.0 
2.5 

-1.0 
0.3 

-4.0 
1] .0 
-2.7 

-6.3 
-1.5 
2.5 
0.7 

-0.] 
2.0 

-1.0 
-0.7 
J.O 

15.5 
2." 

-]9 
-36 
-42 
-34 
-]6 
-4] 
-64 
- 5] 

-58 
-]1 

-6] 

-43 
-39 
-45 
-6] 
-56 
-99 
-41 
-]5 
-74 
-14 
-74 

4S· 
47 
24 
J1 
]1 
]2 
41 
2S 

27 
48 
27 

27 
57 
]9 
43 
44 
5] 

59 
45 
77 
77 
77 

-31 39 
-29 49 
-33 ]9 
-45 1.5 
-29 24 
-2.4. 32 
-]'5 29 
-41 33 

-34 ]0 
-8 48 

-34 J3 

-48 
-45 
-44 
-59 
-52 
·Bl 
-]5 
-49 
-51 
-16 
-51 

24 
45 
37 
40 
37 
44 
4J 
45 
69 
69 
69 

Results of QTcLD are shown below given possible QT prolongation effects noted for the short
term trial dataset. 

study R076-477-SCH-302 

output OECG011..! ReG! .Means and Mean Changes from. Pre-treatment over Tim.e (~ontinued) 

Anal:yaia Set. safety 

Base -------- change from average predoBe --------
N Mean SO Med Min Max Mean N Mean SE: SO Med Min Max 
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QTe LINEAR DERIVED <ms) __ v_~ __ ~~~~w~_w _______ ~ 

Placebo 
SCREENTNG J7 41.4.2 24.U 412.0 3@ 464 
9ASELLNR 38 412.9 17.92 413.0 377 051 
ll.';n~RAGE PREDOSB 3S 413 .4 20.07 409.5 370 455 
DAY 01m PST-OS 35 411.0 2J .J2 405.0 373 4<69 411.4 J5 -0.4 2.56 H.15 1.5 -34 
DAY 4. rl.OH PST-OS 36 4011. " 22.97 405~O 30S 472 412.1 36 -3.5 2.40 14.43 -5.3 -32 
DAY 4. !22H PST-OS 36 414.J 21.S] 412~O 377 459 412.1 36 2.1 2.4:)1 15_64 3.5 -35 
DAY Sr4Q PST-DS J4 4G6.1 18.01 405.0 J70 440 410.4 J4 -4.3 2.14 12.47 -2.2 -43 
DAY SrlOH" PST-OS 35 410.2 20.10 411.0 36S 465 411.7 35 -0.9 1.99 11.76 -2.7 -29 
DAY 'Sr22H PST-OS H 414.9 15.93 414.5 J94 .5J H2.1 J4 2.8 1.98 11.55 1.8 -20 
DAY 15 J3 411.9 19.47 415.0 J7G 445 412.7 JJ -0.9 2.63 15.0S -0.7 -34 
DA.Y 29' Jl 412.0 19.49 412.0 370 454 412.7 Jl -0.7 2.69 14.91 -1.0 -37 

DAY 43 25 410.D 19.61. 405.0 JS4 447 412.2 25 -2.2 2.44 12.21 -3.7 -2S 
MAXDKlM VALUE J7 428.1 2l..6!B 425.0 392 472 413.2 37 14.9 1.97 11.99 12.7 -s 
!!NO POINT J7 413 .4 21.24 408.0 39. 465 413.2 J7 0.3 2.37 14.42 -1.3 -2S 

= OROS PAL 
SCREEN:rNG 74 415.J 22.16 H6.0 ]7J 465 
BA.S1!LINl1 76 H2.3 .21.29 412.0 J37 472 
AVERAGll PRRDOSll 76 414.J 21.56 411.8 362 465 
DAY 4 14H· PST-OS 70 40B.l 20.S5 405.0 ]75 478 413.2 70 -5.6 1.55 12.97 -5.5 -47 
DAY 4tlOH PST-OS 72 410.5 21.77 .;107.0 371 470 4.13_2 72 -2.7 1.99 16.90 -2.7 -43 
DAY 4,22H PST-OS 72 414.6 23.24 41) .5 351 49B 413 .1 72 1.4 1.B4 lS~62 1.3 -43 
DA.Y srm PST-OS 71 409.:1. 19.6S 407.0 352 466 412.7 71 -1.3 1.99 16.75 0.3 -57 
DAY 8,lOH PST-OS 70 410.2 19.)9 410.0 362 461 413.2 70 -1.0 2.02 16.94 -1.0 -47 
DAY 8,22H PST-OS 71 411.8 21.59 413 .0 J59 457 412.6 71 -O.S 2.38 20.09 0.7 -87 
DAY 15 72 411.6 21.0a. 413 .5 J65 460 41] .0 72 -1.4 1.75 14.M -1.7 -35 
DAY 29 67 411.0 2J.24 410.0 363 4ag 413.5 67 -2.5 1.97 15.]] -O.S -50 
OilY 43 63 413 .9 24.17 415.0 363 500 413.1 63 O.B 2.17 17.26 3.9 -42 
MlXINJ'"JM Ii A.LUE 76 429.9 22.90 42S.0 JBO SOO 414.3 76 15.6 1.57 13.66' 14.9 -16 
END POINT 76 415.S 25.50 415.0 J6J 500 414. ] 76 1.5 2.0a 18.15 J .7 -42 

Results of Ongoing Open-Label Extension Long-Term Trials (-702, -703, -704, -705) 
Reviewer Cominents. While noting previously described serious limitations with this longterm 
dataset the following conclusions can be made fro m this safety dataset.(comments and 
conclusions are based on group mean numerical comparisons of results provided in Appendix 
2. 7.4.6.2. 2.found in the SCS, results of any statistical analyses could not be found in the SCS). 

Results were generally similar to those observed in the short-term trials and did not reveal any 
new clinically, remarkable findings that are not already describe a in this review for the short
term trial dataset. 

1. Pal Group Mean Increases in Heart Rate. 

The conclusions are generally based on data in which over 50 assessed subjects, which was 
generally for time-points of up to 24 weeks ofOL treatment in the> 3 month subgroups, as 
previously discussed in this review). 

42 
52 
JB 
15 
24 
33 
25 
37 

30 
52 
37 

2) 
42 
36 
3B 
35 
4) 
40 
44 
62 
62 
62 

As observed with the short-term trial datasets, group mean increases (from the average pre-dose 
value) in heart rate were observed during DB or during OL Pal treatment in subjects that 
previously received DB placebo. 

Subjects previously receiving DB Pal showed little to no mean increases in heart rate during OL 
Pal treatment. 

Note that a group mean increase of up to 8. 4 bpm was observed at week 1 of OL Pal treatment in 
the DB-Placebo/OL~Pal :s 3month subgroup. 
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The treatment group that previously received olanzapine (DB) showed group mean increases in 
heart rate upon being switched to OL Pal treatment in the extension trial that continuedfor 
several weeks during OL Pal treatment. 

A Caveat. It is critical to note that aflexible dose design was employed during OL trials, in 
contrast to the fixed dose design in DB trials. Furthermore, consider potential between subject 
differences on the actual timing of assessments and on dosing (as previously discussed in Section 
I LX). See these results below (takenfrom Appendix 2. 7.4.6.2.2). Also as previously noted, 
some data points have insufficient sample sizes. 

--
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Note the DB-olanzapineiOL-Pal subgroups showed group mean increases in heart rate after 
switching from DB olanzapine to OL-Pal. It is not clear if this observation is reflecting an 
interruption of treatment between the DB and OL trials, or a differential drug or dose-level effect 
on heart rate between these two drugs (e.g. Pal may induce greater effects on heart rate than 
olanzapine or the dose-level of Pal may results in greater exposure to active drug than exposure 
to olanzapine at the doses employed). However, the dose-equivalency between olanzapine is Pal 
is not" clear. Therefore, results of active drug comparisons are difficult to interpret. 

Similar observations are described in this review under Section 7.1.8 on vital sign results. 

IL Clinically Unremarkable Pal-Group Mean Increase in PR Interval As observed in the 
short-term trial dataset, the group mean PR interval numerically increased (from the pre-dose 
average value) during Pal treatment in subjects switchedfrom DB Olanzapine to OL Pal 
treatment and subjects switchedfrom DB-placebo to OL Pal. However, the group mean 
increases were clinically unremarkable in the magnitude of this apparent drug-effect and mean 
increases generally did not appear to increase over time for at least up to week 24 ofOL 
treatment (where samples sizes were over 50 subjects). 

III. Pal Group Mean Decreases in RR Interval 
As observed in the short-term trial dataset, RR interval results show group-mean decreases in RR 
interval as shown below (selected sections are taken from appendix 2.7.4.6.2.2 of the SCS). The 
numerical mean decreases generally, did not appear to increase in magnitude over time during 
OL treatment for at least up to week 24 of OL treatment (where samples sizes were over 50 
subjects). 
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IV. QTc Interval Results 
A. Pal Grou{2 Mean QTcBazett's Interval Results See selected results below showing group 
mean increases in QTc Bazetts Interval during OL Pal treatment for the subgroups that 
previously received DB placebo or DB olanzapine in the lead-in studies. It is difficult to 
interpret the magnitude of QTcB prolongation in the subgroups showing this effect given the 
previously discussed limitations using the QTcB method. 

Negligible to absent QTB prolongation occurred during OL Pal treatment in the subgroup that 
previously received DB Pal treatment. 

Failure to show remarkable group mean increases during OL Pal in the subgroup that 
previously received DB Pal may be due to the timing of the assessments which was not held 
constant relative to dosing and varied across subjects given the nature of this outpatient OL 
longterm study (as previously discussed under Section 7.1.X of this review). These OL studies 
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were not designed to capture ECG drug effects at Tmax (given the outpatient nature of the study 
and assessment time-point variation across individuals and relative to dosing at least for 
outpatient study days). Furthermore, ajlexible dose regimen was employed andfinally a 
placebo control group was not included. 

Results below are takenform appendix 2.7.4.6.2.2 of the SCs. 
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Best Possible Copy 
QTc linear derived and linear sagie interval results were generally clinically unremarkable 
during OL Pal treatment for assessment weeks that had at least up to 50 subjects who were 
assessed which included assessmentsfor up to 24 weeks ofOL treatment in subgroups. 

Results of Ongoing Trials -301 and -701 
Results from these ongoing trials are not provided in the original submission since they are 
ongoing with blinded data. 

7.1.9.3.2 Analyses focused on outliers or shifts from normal to'abnormal 

Refer to Table series 10.2 in the appendix of this review for criteria used for outlier EeG values. 

Results of Short-Term Phase III Trials (-303, -34, -305). 
Reviewer Comment. The following comments are based on numerical comparisons between 
treatment groups of results provided in summary tablesfound in the ses or in the ses 
appendices (results of statistical group comparisons could not be found in these summary 
tables). 

A Greater Incidence in High Heart Rate Outliers in Pal Groups compared to the Placebo 
Group. . 
The sponsor's results below (as provided in theSeS) show numerically greater incidence of 
outliersfor high heart rate in Pal groups compared to the placebo group. 

Greater Incidence in High PR Interval Outliers in Some Pal Groups compared to the Placebo 
Group 
High PR interval outlier results show inconsistently greater incidence among Pal groups 
compared to the placebo group (based on numerical comparisons). Since this observation 
appears to be inconsistent among Pal groups and does not appear to increase with increasing 
dose-level, then these results, alone do not provide sufficient evidence for a drug effect on P R 
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prolongation. However, a small mean increase in P R interval (compared to pre-dose values) 
was observed in Phase III trials,. as previously described under the preceding section of this 
review. 

Clinically Unremarkable ORS and OTraw Interval Results. Results on QRS and QTraw 
interval outliers is unremarkable. 

Table 85: Number of Subjects With Treatment-Emergent Abnocmal ECG Values During the 
Double-Blind Period ~ooled Double-Blind Studies RQ.76477-SCH-303, 304,305: Safety Anal:fsis Set} 

EROROS EROROS EROROS EROROS EROROS 
PAL PAL PAL PAL PAL Total OIanzapine 

Placebo 3mg 6mg 9mg 12mg 15mg Paliperidone 10mg 
(N=355) (N=127) (N=235) (N=246) (N=242) (N=113) (N=963) (N=364) 

n(%) n(%} n("lo) n ("10) n ("I.) n ("10) n{%) n ("10) 

Heali rate 350 124 232 243 238 113 950 357 
AbnoIIIJally high 79 (23) 39 (3\) 77 (33) 92 (38) 99 (42) 33 (29) 340 (36) 111 em 
AbnoIIIJa.lly low 29 ( 8) 6( 5) 4( 2) lOC 4) 13 ( 5) 2 ( 2) 35 ( 4) 22(6) 

PR iotenal 350 124 232 243 238 l13 950 357 
AhnoIIIJally high 6 ( 2) 7( 6) 4( 2) :5 ( 2) 6 ( 3) 6 ( 5) 28 ( 3) 7( 2} 

Abnorm:illy low 0 0 0 0 0 0 0 0 

QRS iotel"Val 350 124 232 243 238 1I3 9:50 357 
Abnormally high 2 ( 1) 0 0 I «Il 0 I ( 1) 2 (<1) 3 ( 1) 

Abnormally low 0 0 0 0 0 0 0 0 

QT men'aI 350 124 232 243 238 113 950 357 
AbnoIIIJally high 0 0 0 0 0 0 0 0 
Abnormally low 0 0 0 0 0 0 0 0 

Note: Percentages calculated ",iili the number of subjects per parameter as denominator. 
Note: Heartrate: abnom1ally 10'1;: <=50 bpm, abnomlally high: >=100 bpm. 
PRinten,al: abnonnallyhigh: :>=2IOmsec. 
QRS interval: abnonnally low: <=50 llliec, abnomclly high: >=120 msec. 
QT interval: abnocmally lone =200 =ec, abnonnally high: 00=500 ill3ec. 

OTc Interval Results Show a Greater Incidence of High Outliers in Some Pal group 
Compared to Placebo. 
The table below shows results on outliers on QTc intervals (as provided in the SCS). These 
results show a numerically greater incidence in outliers on the maximum increase in QTc 
interval from the average pre-dose values to DB treatment values (for the <30 msec, and 30-60 
msec categories) in the HD Pal group (15 mg) compared to the placebo and olanzapine groups. 
However, the numerical group differences between the HD Pal group and placebo or olanzapine 
groups were small. 

The over 60 msec category also showed a slightly higher incidence in at leastthe 12 mg Pal 
group for increased QTc for all methods for calculating QTc. Howe-ver, in most cases only 1 
subject metthe over 60 msec criterion level. The exception was with QTc Bazett 's (QTcB) which 
is a method for QT interval correctiOn that is intended for correcting for low heart rate values. 
Since heart rate generally increased with Pal treatment QTcB interval results may be 
misleading, at least regarding the magnitude of a potential QT prolongation effect. 
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Table 9tJ: Distribution of Maximum Changes From Average Predose Value in Corrected QT Values 
{Pooled Double-Blind Studies R076477-SCH-303, 304, 305: Safety Analysis Set) 

EROROS EROROS EROROS EROROS EROROS 
PAL PAL PAL PAL PAL Total Olanzapine 

Placebo 3mg 6mg 9mg 12mg iSmg Paliperidolle 10mg 
(N=355) (N=127) (N=235) (N=246) (N=242) (N=I13) (N=963) (N=364) 

n(%) n(%) n(%) n(%) n(%) n("lo) n("lo) n(%) 
. QlcLD 350 124 232 242 238 113 949 357 

<30 (ms) 318 (91) 118 (95) 214 (92) 223 (92) 219 (92) 100 (88) 874( 92) 315 (88) 
30-60 (m,) 32 ( 9) 6 ( 5) 18 ( 8) 19 ( 8) 18 ( 8) 13 (12) 74( S) 41 (11) 
>60 (ms) 0 0 0 0 1 «1) 0 1 «1) 1 «1) 

QTcF 350 124 232 242 238 113 949 357 
<30 (ms) 308 (88) 118 (95) 208 (90) 221 (91) 212 ( 89) 96(85) 855 (90) 308 (86) 
30-60{=} 42 (12) 6 ( 5) 24( 10) 21 ( 9) 25 (11) 16 ( 14) 92{ 10) 48 ( 13) 
:>60 (m,) 0 0 0 0 1 «1) 1 ( 1) 2(4) 1 «1) 

Qlk 350 124 232 242 238 Il3 949 357 
~"JO (ms) 317 (91) 117 (94) 213 (92) 225 (93) 118 (92) 99 (88) 872 (92) 318 (&9) 
3{)"'60 (ms) 33 ( g) 7 ( 6) 19 ( 8) 17 ( 7) 19 ( 8) -14{ 12)- --16 {-&) 38 (11) 
:>60 (m~) 0 0 0 0 1 «1) 0 1 «1) 1 «1) 

QlcB 350 124 232 242 238 113 949 357 
<30 (m~) 176 (79) 96 (77) 156 (67) 170(70) 150 (63) 76 (67) 648 (68) 253 (71) 
30-60 (ms) 68 ( 19) 25 (20) 74 (32) 71 (29) 82( 34) 31 (30) 286 (30) 97 (27) 
:;.60 (Illi) 6 ( 2) 3 ( 2) 2 ( 1) 1 «1) 6 ( 3) 3 ( 3) 15 ( 2) 7 ( 2) 

Note: Percentages cakulated \.\ith the. munher of subjects per parameter as deno1lli.n1ltor. 

The results below show a numerically greater incidence of outliers on maximum changes in QTc 
values in the Pal compared to placebo groups but group differences are small except for QTcB 
interval results. 

QTcB interval results showed a remarkable incidence of outliers in Pal groups compared to the 
placebo group that appeared to be dose-dependent (incidence of 17% and 23% in the 15 mg and . 
12 mg Pal groups, an incidence of 15% or less in lower dose Pal groups and an incidence of 
11% in the placebo group for outliers of 450 msec or greater on QTcB). QTcB results are 
difficult to interpret from at least the perspective of a magnitude of an effect on QT prolongation 
since QTcB is most appropriately usedfor low heart rates, rather than for elevations in heart 
rate which was observed with Pal treatment at least at some time-points that appeared to 
attenuate or become absent over time, as previously explained. 

The incidence of QTcF prolongation of 450 to less than 480 msec was 2.9% greatest in the 12 
mg Pal group compared to 1.7% in the placebo group. See the table below for additional 
results. 
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Table 88: M ... '<im.1llIl !ncrease.s ofCorrrected QT Inrer.'als From A •• rage Predose V"-I",, (continu.ed) 
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See Section 7.1.3.3. G (or descriptions of subjects with OT prolongation that may be considered 
remarkable cases or were reported as ADOs. A description of individual subjects could not be 
found in in-text sections of the SCS but were found in QT related sections in CSRs, by the 

--

undersigned reviewer. . 

Results ofthe Elderly Short-Term Phase III Trial (-302). 
Results are shown below. The incidence of outliers on high heart rate was remarkably greater in 
the Palgroup compared to the placebo group, while results on other parameters were clinically 
unremarkable. 

Table 86: Number of Subjects with Treatment-Emergent Abnormal ECG Values During the 
Double-Blind Period (Study R076477-SCH-302: Safety Analysis Set) 

Placebo ER OROS PAL 
(N=38) (N=76) 
n("J.) n(%) 

Heart rate 
Abnonnally high 
AbnoIlllally low 

37 76 
2 ( 5) 19 (25) 
5 (14) 6 ( 8) 

PRinten'Oll 
Abnormally high 
Abnonnally low 

QRS interval 
Abnonnally high 
Abnonnally low 

36 
2 ( 6) 
o 

37 
o 
o 

QT interval 37 
AbnOIlliaily high 0 

AbnoIlllally low 0 
Note: Percentages calculated v.'ith the nmnber of subjects per parameter as denominator. 
Note: Heart rate: abnonnally lo\\~ "-..=50 bpm, abnormally high: :>=100 bpm 
PR interval: abnonnally high: ~'=210 IllSK 
QRS interval: abnOlUlally low: <:=50 m,ec, abnonnally h~.b: >=120 lllSec. 
QT lnteIval: abnormally low: <=200 mse.c, abnormally high: >=500 llliec 
Cross-reference: Mod535.1\R076477-SCH-302\Sec6.5.3 

76 
4{ 5) 

0 

76 
1 ( 1) 
0 

76 
0 

0 

The results below (as provided in the SCS) show a greater incidence of outliers for prolonged 
QTcB interval in both categories (the 450 to less than 480 msec category and the 480 msec or 
longer category). As previously noted, the results on QTcB are difficult to interpret regarding 
the magnitude of a Pal treatment effect on QT prolongation since QTB is more appropriate when 
heart rate is low rather than elevated. 
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Table 89: Maximum Increase.:> of Confected QT Intervals From Average Predose Value 
{Stud;t R076477 -SCH-302) 

Treatment Group and Evahtation at Average Predose 
Placebo ----- ---- ER OROS PAL--
(N=38) (N=76) 

NOIlll ~450 :=4&0 Total Nonn ~50 ~&O Total 

QTcLD 
Marimnm value 
Nonna! 3D 0 0 30 63 1 0 64 
~50 -<480 4 3 0 7 5 4 0 9 
~80 0 0 0 0 2 1 0 3 

Total 34 3- 0 37 70 6 0 76 

QTcF 
Maximum value 
Normal 30 0 0 30 62 1 0 63 
~50 -<480 4 3 0 7 6 4 0 10 

~80 0 0 0 0 2 1 0 3 

Total 34 3 0 37 70 6 0 76 

QTIe 
M:a.'.imrun value. 
Normal 30 0 0- 30 64 1 0 65 
~50- <480 4 3 0 7 4 4 0 & 

~80 0 0 0- 0 2 1 0 3 

Total 34 3 0 37 70 6 0, 76 

QTcB 
Ma..-.,jmum value. 
Normal 27 0 0- n 39 0- 40 

~50 -<480 4 4 9 19 10 0 29 
~80 0 0 2 4 1 7 

Total 31 5 37 60 15 1 76 
Note: Normal(Norm)(<450 IllS); =4)0 IDS - """480 m8(:,=t50); >=t&O m8(:'=4&0) 

QTcB interval results showed a remarkable incidence of outliers in Pal and placebo groups as 
shown in the table b~low (copiedfrom the SCS) with a greater incidence in the Pal group. 
Overall the Pal group showed slightly greater incidence of outliers in the 30 msec and over 
categories compared to the placebo group for QTc interval using any given method for 
calculation QTc, exceptfor QTcB which showed larger group differences, as shown below. The 
magnitude of QTcB changes are difficult to interpret since QTcB is more appropriate in the 
presence of low rather than elevated heart rate, as previously discussed. 

These observations that appear to show a drug effect on QTc prolongation were revealed despite 
serious limitations of this elderly Phase III trial which had small sample sizes, particularly in the 
placebo group and used ajlexible dose design (3-12 mg/day) rather than examining afixed 
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dose-response curve, along with other limitations that can impact on the ability to capture a real 
drug effect on QT interval (e.g. assessments were not timed specifically to capture a given 
subject near Tmax of Pal exposure). 

Table 91: Distribution. of Maximum Changes From Average Predose Valne in Couected QT Values 
(Study R016477-SCH-302: Safety Analysis Set) 

QTcLD 
<30 (m.$) 
30-60 (ms) 
=»60(ms) 

QTcF 
<30(ms) 
30-60 (ms) 
=»60(ms) 

QTle 
<30 (ms) 
30-60 (ms) 
0>60 (ms) 

Placebo 
(1\'=38) 
n(%) 
37 
33 (89) 
4 (11) 

0 

37 
33 (89) 
4 ( 11) 
0 

37 
33 (89) 
4 ( 11) 
0 

EROROSPAL 
(N=76) 
n(%.) 
76 
65 (86) 
10 ( 13) 

1 ( 1) 

76 
64 (84) 
11 ( 14) 
1 ( 1) 

76 
66 (87) 
9 ( 12) 
1 ( 1) - ---.~- .-. -

QTcB 37 76 
<30(ms) 30 (81) 54 ( 71) 
30-6{) (ms) 7 ( 19) 21 (18) 
:>60 (ms) 0 1 ( 1) 
Note~ Perrentage5 calculated 'with the illlDlber of subjects per parameter as denominator. 
Note: All oftbe increases 0[,:>60 IllSec in corrected QT imen.."'als were observed in 1 subject, Subject 200723. 
Cross-reference: 1'iod5.35.1\R076477-SCH-302\Sec6.5.3~ 

See Section 7.1.3.3. G for a description of ADOs ofQT prolongation in the elderly Phase lIi 
trial. 
Results of Ongoing Open-Label Extension Trials (-702 through -705). 

Reviewer Comment. The results below (as provided in the SCS) show a higher incidence of 
outliers for each of the following: 

o High heart rate than for low heart rate and for 
o High PR interval thanfor low PR interval. 

In the absence of a control group the results are difficult to interpret but they are consistent with 
previously described results of placebo controlled short term trials that showed evidence for a 
drug-induced increase in heart rate and small potential effects on PRprolongation, but the later 
observation was inconsistent across Pal groups .. 
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Table 87: Number of Subjects With Treatment-Emergent Abnormal ECG Va hies 
During the Open-Label Peeiod 

(pooled Open-Label Studies R076477-$CH-702, 703, 704, 705: Safety Analysis Set) 
PlalPali PlalPali PalilPali PaliJPali OlanlPali OllllllPali Total Pali Total Pali 

9 monilis >3 months so3 months >3 months so3 months :'3 months 53 DlOnths >3 month.,,; 

Heart rate 
Ahnonnally high 
Abnonnally low 

. PR intel'val 
AbnOIJDally high 
Abnonnally low 

QRS intel'VaJ 
AbnonnaIly high 
AbnoIDJally low 

(N=107) 

n(%) 

106 
32 (30) 

3 ( 3) 

105 
1 ( 1) 

0 

106 

1 ( I) 
o 

(N=12S) 
n(%) 

128 
34 (27) 

9 ( 7) 

128 
3 ( 2) 

0 

128 
2 ( 2) 
o 

(N=178) 

nC%) 

173 
21 ( 12) 

2 ( 1) 

172 
2 ( 1) 
0 

173 
1 ( 1) 
o 

(}.'=505) 
n(%) 

504 
90(1S) 
30 ( 6) 

504 
lO( 2) 
0 

504 

2 «1) 
o 

(N= I 06) 

nflo) 

103 
28 (27) 

2 ( 2) 

103 
0 
0 

103 
I ( 1) 
o 

(N=143) 

n(%) 

143 
40 (28) 

5 ( 3) 

143 
3 ( 2) 

0 

143 
o 
o 

QTintenr,d 106 128 173 504 103 143 
.o\bnoIDJally high 0 0 0 0 0 0 

AbnoIDJally low 0 0 0 0 0 0 
Note: Parentages calculated with the number of subjects pee parameter as d.:nominatoL 
Note: Heart rate: abnormally low: <=50 bpm, abnonnally high: :>=100 bpm. 
PR inten,.-aI: ~bnonnally high: :'=210 msec. 
QRS interval: abnormally low: <=50 m>ec, abnormally high: =120 msec. 
QT inten,.-at abnormally low: <=200 llL~ec, abnormally high: >=500 lll5eC. 

(N=391) (JJ.=776) 
nflo) n(%) 

382 775 
81 (21) 164 (21) 

7 ( 2) 44(6) 

380 775 
3{ 1} 16( 2} 
0 0 

382 775 
3 ( I) 4 ( 1) 
0 0 

382 775 
0 0 
0 0 

The tables below show up to 2.8% of Pal subjects (in the DB PallOL Pal> 3 month subgroup) 
who were outliers in QTc F,QTcLD, QTcL intervals of 450 msec or greater during OL treatment 
(OL treatment was 3-12 mglday flexible dose in all subjects in these OL trials). Note that this 
large group of subjects (N=503 of which over 50 subjects are reported to have been in at least 
24 weeks of the OL treatment phase) were in the over 3 month group including receiving DB Pal 
treatment in lead-in studies. The incidence for outliers in the < 3month subgroup of this DB 
PallOL Pal group was 2.3% or lessfor QTcF, QTcLD and QTcL interval prolongation. These 
results compare to an incidence of outliers of at least 450 msec on QTcF, QTcLD, QTcL 
intervals in the non-elderly short-term trial dataset, as follows (from studies -303, -304 and -305, 
combined and as previously shown): 

o 3% or less among Pal groups (3, 6, 9, 12, and 15 mglday groups) 
o 1.7% or less in the placebo group 

As with the short term trial dataset the QTcB interval showed the most remarkable Pal group 
incidence of outliers (of 450 msec or greater) asfollows: 

o An incidence of approximately 12% in the over 3 month Pal-DBIPal-OL subgroup 

The above results are compared to the following incidence of outliers on QTcB interval of at 
least 450 msec in the non-elderly short term trial dataset, asfollows: 
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o 17% in the 15 mg Pal group, 
o 23% in the 12 mg Pal group, 
o 15% or less in lower dose Pal groups (3, 6 and 9 mg groups) and 
o 11% in the placebo group. 

It is difficult to interpret results of OL, non-placebo controlled trials and compare results across 
different studies. However, the incidence observed in OL treated subjects did not exceed the 
incidence observed in the DB trials. Yet, the DB trials were better designedfor capturing 
subjects near Tmax and included more frequent ECG assessments. 
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It is critical to note the higher incidence of outliers in the over 3 month subgroups compared to 
the:::: 3 month subgroups for subjects who continued on active drug in contrast to subjects that 
previously received DB placebo (in which the:::: 3 month and> 3 'month subgroups were 
generally similar on the incidence of outliers). 

See results from f20-Day SUR showing a similar numerical trendfor greater incidence with 
increasing exposure. 

Appears This Way 
On Original 

260 

--



Med binder - page 394 of 549

, 

Clinical Review 
. Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 
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Results of Ongoing Trials -301 and -701 
Results from these ongoing trials are not provided in the original submission since they are 
ongoing with blinded data. 

7.1.9.3.3 Marked outliers and dropouts for ECG abnormalities 

Refer to Sections 7.1.1-3 regarding ADOs, SAEs and deaths in the study. Also refer to Sections 
7.1.3.3 and 7.1.4. 

7.1.10 Immunogenicity 

Not applicable. 

7.1.11 Human Carcinogenicity 

The sponsor did not conduct any clinical studies relevant to carcinogenicity and studies were not 
designed to explore potential carcinogenicity effects. According to the sponsor their 
postmarketing data fails to show a signal for tumors (as described on page 236 of SCS). 
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7.1.12 Special Safety Studies 

The following lettered subheadings were selected (rather than numbered subheadings) to 
simplify the layout of this subsection for the reader (rather than increasing the number of digits 
from 7.1.12 to 7.1.12.1, etc). 

A. A Special Safety Study on OT Prolongation Effects of Paliperidone, Study R076477-
SCH-I009 (-SCH-I009). 

Summary of the Objective and Study Design of Study -SCH-I009. 
The following describes the protocol which was reviewed as a special protocol assessment 
(6/25/04 N050 MS submission) and as an amended protocol (N089 12114/04 submission) under 
IND 65850. 

This DB, active-moxifloxacin controlled, multicenter (17 us sites) study examined the effects of 
IR Paliperidone t6 placebo treatment (in a cross-over design) on QT interval in patients with 
schizophrenia or schizoaffective disorder (18-50 years old, generally healthy with ECG 
parameter values within a normal cut- off value). The study was conducted in an inpatient 
settirig. 

Treatment. All subjects will first receive placebo on Day 1 and subjects commenced active 
treatment on Day 2 as follows (placebo dummy dosing was employed and all treatment capsules 
were identical in appearance): 

• IR Pal group: 4 mg po on Day 2, 6 mg on Day 3, and 8 mg QD on Days 4-8. 
• Moxifloxacin group: placebo treatment with dummy dosing on Days 1-7, then a single 

dose (SD) of 400 mg po moxifloxacin on Day 8 F~ 

All treatment capsules were identical in appearance and placebo dummy dosing was employed to 
maintain the DB study design. 

Key Eligibility Criteria 
The following are selected, key inclusion criteria (copied from the CSR) that included meeting 
specified values on ECG parameters and on body weight: 

--

• Men or women ben'ieen the ages of 1 & and 50 years, inclusive; 

• Diagnosis of schizophrenia or scbizoaffective disorder as defrned by 
DSl\,f-IV criteria, with no exacerbation of psychosis for at least 3 months 
before screening; 

• Nonnal12-lead BCG, with: 

- NOIlllal sinus rhythm (heart rate benveen 50 and 100 beals per milllite 
[bpm]); 

- QTcB intenral :9!-30 IDS for men, and ~450 IDS for women; 

- QRS interval <110 IDS; 

- PR int'erval <200 ms; 

• Weight ~50 kg (2:110 Ib), \~ith a body mass index (BM!) ~1& and 
:«;35 kglm2

; 

262 



Med binder - page 396 of 549

, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

The following are selected, key exclusion criteria that included meeting outlier criteria relevant 
to cardiac related parameters or having pre-existing conditions or risk factors (copied from the 
CSR) : 

• Clinically significant abnOimality o.n ECG at screening or o.n Day -1 of 
the study; 

• Heart rhythm disturbance known or suggeste.d by history, or 
demofu,i:rated on ECG at screening; 

• Blood pressure outside the normal range (supine SJ"Stolic blood pressure 
<:90 o.r :> 140 mmHg and/or diastolic bloo.d pressure <:50 or >90 mmHg); 

• Unusual T-wave morpholo.gy in a majority of the ECG leads (e_g_ hifid 
T waves, low T waves) orpro.minent U waves at screening; 

• HistoI)' o.f additional llik factors for TdP, such as heart failure, 
h)'Pokalemia, family history of kno.wn long QT syndrome (LQTS), or 
sudden unexplained death at a yo.ung age. G;: 40 years) in a first degree 

. relative such as a biolo.gical parent,. sibling, or o.ffspring; 

• Mo.re thlill 10 cigarettes smoked "per day: 

Limited use of ibuprofen, benztropine, lorazepam and zolpidem treatment were permitted, as 
needed for appropriate symptoms (as specifed in the CSR) within restrictions outlined in Section 
3_8 of the CSR (also benztropine or lorazepam could not be given-dutifrg-6-hotlis prio to ECG 
recordings). 

ECG and PK Assessments ECG assessments and blood samples for Paliperidone plasma levels 
were conducted at multiple time-points from Day 1 of placebo tre.atment, Day 2, Day 3-8 during 
active treatment, as well as on post-treatment ECG assessments on Days 9 and 10 after the 8-day 
blinded treatment phase. Assessments were also included on time-points near the anticipated 't 
Tmax after each daily dose on Days 1-4 and Day 8 (including a pre-dose assessment on these 
days) and at similar time-points on the 2 post-treatment days, Days 9 and 10 (corresponding to 
the same time-points used on treatment Days 1-4 and 8). Pre-dose assessments will be 
conducted on all treatment days (a -24 hour assessment on Day -1 will be conducted) and at the 
same corresponding time on each post-treatment day. Sections 9.3 and 9.3.1 of the protocol 
(under the !ND) described ECG assessment methods and ECG reading methods. These sections 
also describe methods addressing potential confounding variables such as activity prior to 
readings, diurnal effects, effects of meals and others. 

Tables lOA and 10.5 in the Appendix of this review provide the study schedule and the schedule 
for ECG assessments and PK blood sampling, respectively (as provided in the CSR). 

Other Safety Assessments. Vital signs (no orthostatic measures) will be conducted at baseline 
and at the end of the study (not during treatment). Laboratory assessments and recording adverse 
events are included as safety assessments and screening tests will be performed as specified and 
as listed in the Time and Events Schedule in Table 10.3 series in the appendix of this review. 
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Concomitant Medications. Benztropine, lorazepam, zolpidem, ibuprofen or acetaminophen are 
allowed concomitant drugs on a PRN basis (as specified in Section 8). However, benztropine 
and lorazepam are not permitted on the days ofECG assessments. The following information 
was provided on concomitant medication use during the study. The table below was a part of the 
sponsor table in which the incidence of the more commonly used medications are shown (an 
incidence of at least 5%). 

Attacfunent 1.4.2: Concomitant Therapies Administered Between Days 1 and 8 (Ph 
Analysis Set) 

STUDY R076~77-SCH-I009 

output 00UlI. 07, Summary o! concomitant TIlerapieB wi thin 9 Days o! Start or stU<l'I Meaic 

AnalYB~B Set, PO 
Prior/ooncorn~tant Me~icat1on, Con=m 

PllLIPBRIDONE MOXU'WX1I.cnr Total 
ur-42) iN-57) (N-99) 

Medication aeneric Term n ~!i;) n i!l:) n It) 
- --- --- ---- - -- -- - -- --- -- -- - -- -- - ---- ------------- ------------- -------------
Lorazepam 2;; [ 62) J1 54) 57 ( 5S) 
ZOlpidem tartrate 20 ( 4B) 19 H) 39 ( 39) 
lbupro!en 9 ( 21) 10 19) 19 ~ 19) 
Paracetamol ! ( 7) 9 16) 12 ~ 12) 
Benzatroptne ITP-si1ate 6 ( 14) 1 2) 7 i 7) 
ZOlpidem 1 ( 2) 6 11) 7 ( 7) 
l'alllOti<1ine 1 ( 2) 4 7) s. ( __ 5~ 
Mult1vitamins 1 ( 2) ) 5) 4 ( 4) 
Sertraline hydrochloride 2 ( 5) 2 4) 4 / 4) 
Amlodipine t.;;silate 1 ( 2) 2 4) J ( J] 
Hy<lrocortisone 0 J 5) ) ( J) 
lIt/lanta 2 ( 5) 1 2) J i J) 
Cepacol. l.o2enge 0 2 4] 2 ! 2] 
DocuBate sooium 1 2) 1 2) 2 ( 2J 
l'luoxetine hy<1rochloride 1 2) 1 2) 2 ( 2) 
L.ansopraZOl e (> 2 4) 2 ( 2) 

Lisinoprll 2 ( SI Q 2 ( 2) 

Concomitant Cardiovascular Conditions 
Upon request the sponsor provided information on pre-existing cardiovascular conditions. 

Reviewer Comment. The most common cardiovascular condition was hypertension with afew 
subjects showing heart rate abnormalities (e.g. intermittent bradycardia or rapid pulse, each in 
I subject) or ECG abnormalities (e.g. first degree AV block in I subject, T wave abnormality in 
another subject). 

APpears lhls Way 
. On Original 
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snJOY R0764 77 -SQJ-1009 

OUtput:. Medical History: cardiovascular .A.boomali'ties Reported at screening 
M;lY;i;S~t;-saf6ty---------------------------------------------------------------------------------------------------------------------

l~:~~ ___ ~~r ~:X ___ ~~ ____ .~~~n:e~_~:~_~~~_~~~~~~ ______________________________________________________________________ _ 
r.«lKIfI.(JX)ICIN 109021 

109071 
ID308& 
109098 
109l.12 
109121 
109125 
109:114 
10915=0 
l.O9l..7 
109l.63 
1091.97 
1092U 
1.09220 
l.O9237 

PALIPE.'tIDONE 109024 
1090.29-
W9047 

1 
1091>9 
109166 
109203 
109223 

46 
51 

i~ 
47 
31 
27 
46 
27 
42 
46 
40 
41 
28 

CARDIA - INTERMITTENT 

liI~~ _ IIt..~"!18o.l EHDING III 200l. DUE TO INCREASE IN DOSAGE OF SE.'tOQUEL. IiIGi ~ LOW HEART BEAT. 

EATED WITH flORVASC & HYPERTENSION HAS RmAINEO STABLE 1o;w.RO~ 
TO STAB WAAO 1997 
Vl. 

48 smCE 1970 CCNT HlQi BLOOO PRESSURE SL'lCE 2000, TREATED WITH SENICAR 

H bI~ ~~~t~!<ESS 
!~ RAPID PULSE ~O~OLvm 2003 
43 HI'l'ElITDlSION 
42 PROLONGED PR INTERVAl.. FIRST DEGREE A-V BLOCK 
39 HYPERTENSION ONSET 2002 
37 HYPERTENSION WITH HIGH OiOUSTASIS 
3.1 A CHILD 
42 RE 
46 El£SIo.'l SINCE. WOZ STABLE AND CONTROLLED 
50 HYP 

Phannacogenomics Blood samples were collected (upon infonned consent) for genetic analysis, 
since some genotypes may be associated with QT prolongation effects. 

Calculations ofOTc Interval and Dav-averaged OTcLD Parameters 
The following outlines equations used for calculation QTc intervals: 

o Linear Derived: QTcLD (sec) = QT+b[l-RR], where b is the estimated slope using a 
linear regression techniques as described in Section 3.11.2.1 of the CSR. Also refer to 
Section 7.1.9.3.1. This method ofQTc is described by the sponsor as a linear model that 
"incorporates all drug free QTIRR interval data" and is also intended to correct for study 
specific differences in this data. 

o Bazett: QTcB=QT/RRo5 
o Sagie: QTlc=QT + 0.154 (l-RR), and 't 
o Fridericia: QTcF=QT/RR(l13) 

Calculation of Day Averaged ECG Parameters 
The following describes methods for calculating day-averaged QTc parameters (copied from the 
CSR): 

The primary endpoint was the difference with placebo (Day 1) in 

day-averaged QTcLD values. Day-allenged parameters were calculated for 

the 7 days .1,-ith wmplete ECG prof ties: Days 1 to 4 and 8 to 10. Since times 

beuv-eeD. ECG intervals on a day are lUlequally spaced, the day-average was 

° (10 ((V +V ) 0 ,).oJ A· . calculated as a werghe.d mean: -tt, { :2 [-!. *' (~ - ~-l J /r;~ -To) wrth 

Vi the value (e.g. QTcLD) at time 1i- To being the first a=ssment on a day 

(scheduled at 8:00), TJ being the ne..>:t (schedule.d at 8:30), continuing until 

the last TIO (scheduled at 20:00). Pa1"ametet-s wet·e considetOed missing, if 

mOl·e than 3 values out of 11 constituting the average 111-e missing. If ffi-01·e 

than 2 assessments behveen Ii (+30min) and Ts (+411) were missing, the 

weighted averag:e was set to miss~ 
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Study Results 
The summary tables and figures shown below were provided in the SCS or in the CSR of the 
submission. 

Reviewer Comments on results shown below. Note that maximal least square mean increases 
in QTcLD interval from baseline to a given post-dose time-point is at 1.5 hours post-dose on 
each Pal treatment day which is near the anticipated Tmaxfor this IRformulation. Note that 
greater prolongation occurs with higher dose-levels (when comparing results of the 8 mg dose
level to each of the 2 lower daily dose-levels of 4 mg and 6 mg, respectively) and over successive 
treatment days which includes successive treatment days in which the daily dose-level was fixed 
(between Days 4 and 8 during which Pal subject received a daily dose of8 mg). However, the 6 
mg dose-level (given on Day 3) shows a similar increase in QTc intervals to that observed with 
the lower daily dose-level of 3 mg given on Day 2. It is difficult to determine if the similar 
prolongation effects of Pal at these two lower dose-levels is reflecting a potential influence of 
time of exposure (e.g. where there may be some physiological adaptation to the QT prolongation 
effects with repeated or prolonged exposure) or if these findings truly reflect that the 3 mg and 6 
mg dose-levels have a similar effect on QT interval. Finally, it is important to note that the QT 
prolongation effects are reversible upon dechallenge. __ . _ _ . 

Another critical consideration with interpreting the results is that a greater QT prolongation 
effect may have been observed at daily dose-levels above the 3 mg dose-level if Pal subject had 
not been titrated to the higher dose-levels. That is, a study using afixed dose, parallel group 
design to examine different Pal dose-levels may have yielded greater prolongation effects at 
dose-levels above the 3 mg dose-level. Consider the possibility for a degree of physiological 
adaptation to a drug effect on QT prolongation that may occur over time with multiple dosing. 
The sponsor suggests that such an adaptation may be occurring based on results described later 
in this review Consequently, the daily dose-levels above 3 mg, (e.g. the 6 mg and 8 mg dose
levels employed in the study) may actually show greater QT prolongation effects in Pal-drug 
naive subjects or in subjects that do not undergo adequate titration to the higher dose-levels. 

While considering that QT prolongation effects at daily dose-levels above 3 mg may be greater 
than that observed in Study -1009, note that the least square mean valu,esfor QTcLD exceeded 
10 msec at 1.5 hour post-dose on Day 8 in Pal subjects. The upper limit of the 90% confidence 
interval (C1) exceeded 10 msec at this same 1.5 hour post-dose time-point on Day 2 (the first day 
of Pal treatment which was at the 4 mg daily dose-level in which QTcLD was 11.9 msec), and 
again on Days 4 and 8 (12.3 and 13.6 msec, respectively). The upper limit of the 90% C1for 
QTcLD interval on Day 3 (at the 6 mg daily dose-level) reached 9.4 msec at the 1.5 hour post
dose time-point. None of the Pal subjects had prolonged QTc values (exceeding 450 msec for 
males or 470 msecfor females) except for QTcB which was prolonged in 7 out of 72 Pal subjects 
(approximately 10%). However, 3-4% of subjects showed borderline prolongation of QTc 
interval during Pal treatment (values of 430-450 msec for men and 450-470 msec jor women), 
except for QTcB which showed borderline prolongation in 31 out of 72 Pal subjects (43%). 
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26 to 28% of Pal subjects showed a 30-60 msec increase from baseline to their maximal on
treatment values in QTc interval for any of the correction methods, except for QTcB interval 
which showed a 30-60 msec increase in 82% of Pal subjects. None of the Pal subjects showed a 
QTc increase of greater than 60 msec, except for QTcB in which only 1 Pal subject showed an of 
over 60 msec increase. As previously described QTcB values are not considered accurate in 
determining the degree of QT prolongation since heart rate is increased by Pal. 

Given the above comments, it is also notable the large between subject variance on plasma 
levels, the large effect offood on plasma levels based onfood effect Phase I results, among other 
factors that can lead to higher plasma levels. PK results are shown below with further reviewer 
comments. 

--

Table 108: Day-Averaged QTcLD: Least Square !I.'lean Differences From Day 1 
(Study R076477-SCH-I009: Per-Protocol Analvsis Set) 

90"/0 (,1: on 
LSMean LSMean 

Tl'eatment At'm Visit Tl'eahnent Group LSMean (SE2 Difference {SE2 Difference"-!> 
IR Paliperidoue (N=44) Day 1 Placebo 387.6 (1.22) 

Dayl 4 mglRq.d. 390.6 (1.13) 3.0 (1.10) ( 1.18; 4.79) 
Day3 6mglRq.d. H8..1 (1.12) -0-.6 (1:09) -. -- C -1.23; 236) 
Day4 gmg IRq.d. 390.5 (1.13) 2.9 (1.10) ( 1.13; 4.75) 
Day 8 gmg IRq.d. 393.0 (2.22) 5.5 (1.09) ( 3.66; 7.25) 
Day 9 P osttrea1ru£nt 390.5 (2:22) 3.0 (1.09) ( 1.18; 4.77) 
Day 10 Posth'eatment 389.8 (1.22) 2.2 (L09) ( 0.45; 4.05) 

Moxifloxacin (N=58) Day 1 Placebo 391.8 (1.87) 
Day 2 Placebo 391.8 (1.87) -0.0 (0.84) ( -1.40; 136) 
Day 3 Placebo 390.6 (1.87) -1.2 (0.84) ( -2.59; 0.17) 
Day4 Placebo 39LI (1.87) -0.7 (0.84) ( -2.09; 0.67) 
Day 8 400mgq.d. 396.1 (1.87) 4.3 (0.84) ( 2.88; 5.64) 

.Day9 Posttreatment 393.1 (1.87) 1.3 (0.84) ( -0.10; 2.65) 
Day 10 Posttreatment 390.8 (1.872 -1.0 (0.84) { -238; 0.3&) 

a The 2-.sided 90% confidence intervals at'Olllld the mean difference. in day-averaged QTcLD during and 
after paliperidone treatment compared \~..-ith day-averaged QTcLD on during placebo treatment (Day 1)' 
was constructed using the estimated lellSt-squa-res means and variances from the mixed models with 
treatment as a fixed effect. and subject as a mndom effe(:l. 

lJ The mean effect ofIR paliperidone 8 rug at steady-state (Day &) on QTc interval was considered 
"negative" if the 2-sided 90% confidence interval excluded 1.0 msec. Assay s.ensitivitywas confirmed, 
i.e., ruoxifloxacin 400 mg had a positive effect on QTc intet'val if the 2-sided 90% confidence. inte1:vat 
excluded 0 trulee. 

Cross-reference: Mod5.3,5,4\R076477- SCH-lOO9\Sec7_2.LL 
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Table 109: QTcLD: Least. Square Mean Differences Fwm Day 1 on Days 2, 3, 4, R, 9, and 10 at Each Time Point 
{Study R076477-SCH-lOO9: paliperidone-Treated Subjects IN=44] in the Per Protocol Analysis Set} 

Time LSMean 
SE 

90%CI LSMean 
SE 90%CI LS Mean 

SE 90%CI 
Postdose Diffel'ence LL UL Diffel'ence LL tiL Difference LL UL 

Day 2 (PAL 4 mg) Day 3 (PAL 6 mg) Day 4 (PAL 8 mg) 

Predose 0.70 L66 -2.00 . 3.45 DAD 1.66 -236 3.11 LOO L66 -1.77 3.68 

0.5 h 4.70 1.66 2.02 7.46 2.80 1.65 0.07 5.49 5.50 1.65 2.75 8.17 

1.0h 4.90 1.64 2.22 7.60 4.30 1.64 1.58 6.96 5.60 1.64 2..90 8.28 

1.5h 9.30 1.65 6.56 11.98 6.70 1.64 4.04 9.42 9.60 1.64 6.92 12.31 

2.0h 5.50 1.65 2.76 8_18 4.60 1.64 1.94 7.33 7.30 1.64 4.56 9.94 

2.5 h 3.40 1.64 0.67 6_06 4.00 1.64 1.35 6.74 4.70 1.65 1.98 7AO 
3.0h 4.00 1.64 1.33 6.71 2.80 1.64 0.10 5A9 7.20 1.66 4.52 9.97 

3.5 h 3.40 1.64 0.74 6.12 -0.10 1.64 -2.83 2.56 3.70 1.65 0.95 6.37 

4.0h 2.90 1.64 0.22 5.60 2.00 1.64 -0.65 4.74 3.20 1.65 0.52 5.93 

6.0h 2.00 1.64 -0.74 4.65 -1.30 1.64 -3.94 1.44 1.30 1.64 -1.37 4.01 

12.0h 1.80 1.65 -0.86 4.55 -LtO 1.66 -3.82 1.63 1.30 1.65 -1.45 3.96 

Day 8 (PAL 8 mg) Day 9 (posttre.atment) Day 10 (Posttreatment) 

Predose 2.50 1.66 -0.27 5.18 2.00 1.66 -0.74 4.74 0.90 1.66 -1.87 3.61 

O.Sh 6.90 1.65 4.21 9.62 4.90 1.65 2.18 7.60 7.10 1.65 4.48 9.89 

1.0 h 8.10 1.64 5.40 10.78 4.10 1.64 1.44 6.83 2.20 1.64 -0.51 4.87 

1.5h 10.90 1.64 8.24 13.62 5.00 1.64 2.26 7.65 2.70 1.64 0.04 5.42 

2.0h 8.90 1.64 6.22 11.60 5.30 1.65 2.63 &.04 -- _.1.7Q. .. 1.64 -1.03 4.35 

2.5 h 7.50 1.65 4.&3 10.24 1.70 1.65 -L02 4.39 0.40 1.64 -2.26 3.12 

3.0h 7.70 1.64 4.99 10.37 3.40 1.64 0.69 6.08 1.70 1.64 -1.03 4.35 

3.5 h 5.00 1.64 2.29 7.67 4.00 1.64 1.31 6.69 1.50 1.64 -1.21 4.17 

4.0h 5.80 1.64 3.06 8.44 1.20 1.65 -1.53 3.89 1.90 1.64 -0.83 4_56 

6.0h 4.80 1.64 2.08 7.46 1.30 .1.65 -1.40 4.01 0.90 1.64 -1.78 3.60 

12.0 h 3.60 1.65 0.93 6.35 3.80 1.66 1.10 6.54 3.90 1.66 1.20 6.64 

The following figure was found in the CSR. The least square mean difference of QTcLD from 
Day I (placebo treatment day) to each assessment time-point on Day 8 (the seventh day of Pal 
treatment) is shown (using a mixed model with fixed effects for study days, assessment time
points, that was fit to individual QTcLD values for each treatment group). 

--

16 

~~~~r-~~-'~-r------~---------------------r-
o 2 3 4 {\ 

T;me (hOUfS} Pcsldose on Day S 

C!l}~s·referen.:e: .-tr.aCb:neru5 3.2.l 31l:B.2.2. 
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The following tables summarize the incidence ofQTc interval outliers (copied from the CSR). 
Tabae.15: Number ofSubjeds With a M~ Chang!! in QTe Iml!n,-aloi 

30 to ro DE or ~ 1m 

(StndyR0164TI-SCH-lOO9:: SafEty _!l,nsb'~s Set) 
IR P:!fipeI:idoI:l Plaeebo&.foxiilm:lldn 

<N--m m=69) 
Total Q;re fute'val t (,DE) Total Q.Tc lntervlll t (ms) 

P:mImeter n (%) 30-60 ~ n ® 30-00 :;>60 
QTcID 19 (26) 19 0: 11 (17) 12 0 
QTcF 19 (26) 19 Q 11 (16) 11 . 1 
QTk 20 (2-8) 20 I} 13 (19) 13 0 
QTcB 59 ( 82) 59 1 26 ( 38) 26 Q 

Nmnber of sMjem with 3. nwtinmm iIlrn!sse in QTc of 3G-60 IDS or :;>61} ms at 9!lY time 
during the study re:l::.m'l!: to tiJ:ne.matdied QTc mttn-als on Day 1 (placebo). 

Cross-refa:eoce:: Att:Ichment3.4. 

Table, 16: Ntmiler ofSliIjeas Wifull Max!mmn QIt futervat That Was Bmdl!riine or 
M:01onged 

(Study R076477-SCH-I009: Safety .~lysa9 Set) 
IR PalipeIidon~ PlaeaboiMoxillo=in 

(N=!2) (N=69) 
Total ore IiltE=rl. Totlll QTe Infi!lVal 

P=!lEreT n C%.) Borderline Prot~ n (%) Bo£deJIm1O! Prolon.~ 

QTcLD 2( 3) 2 0 5(7) 5 0 
QTcF 3( 4) 3 0 6( 9) 6 0 
QTh: 2(3) 2 0 5(7) 5 0 
QTcB 31(4~ 31 7 24(35} 24 I 
l~ QI'dD is a derived paru!EIer. 
Crit&ia fur Bor~Iline QTc: 430-450 1m f(j£ 1DBl, 450-470 IllS fur 'I\~lllen 
Criteria fa. PrOlODged QTc ::450 1m for mi!!!, :~70 IllS for WOl3lEJ. 

QTtLD 
QTtF 
.QTIc 
WeB 

PK Results 

Tabl.e 17: hUmber of SUbjeds 'WIth AbsolutE QTc Pro!f.lI'lptiOD 
~50 nIS, ?480 IllS, or >500 llli 

(Srudy R076477 -SCH-lOO9: Safety .>\mlysi, Set) 
IR. PahpeIido~ Piaceoo.'lvfmriflOitllclU 

(N=7l) (N=69) 
Mmmnm QJJ: futm-al (ws) M'!ldnru!n QI.- Interval (mit 

n N<!mllII ><50 >430 :~jOO II Nonml >450 ~&O :>500 
7272 () () 0. 69690 () (} 
1271 () 0 () 6969 0 () 0 
72 n () 0 () 69 69 0 .0 (} 
7263 S 1 0 &963 6 0 (} 

The SCS indicates that steady state mean Cmax plasma levels of IRPal during daily treatment 
with 8 mg IR Pal was 113 ng/L (using Day 8 data). According to the sponsor, this mean Cmax 
level is 2-fold higher than mean Cmax level with daily treatment ofthe highest dosage of Pal 
(ER OROS Pal formulation) used in the Phase III trials (mean Cmax=57.4 ng/mL with 15 mg 
OROS Pall daily). ' 
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Reviewer Comments. Note that in the scatterplot below, of plasma levels of individual subjects 
over time, that more subjects exceeded 100 ng/ml on Day 8 (the fifth day on the 8 mg daily dose
level) compared to Day 4 (the first day of the 8 mg daily dose-level). Mean Cmax levels on these 
days could not be found in the in-text sections of the CSR but according to that described in the 
CSR steady state levels were reached by Day 6 (the third day at the 8 mg daily dose-level). 
However,· according to that described in the CSR, steady state levels were reached by Day 6 (the 
third day at the 8 mg daily dose-level). Consequently one should not anticipate higher Cmax 
levels with longterm treatment beyond levels observed in Day 8. Yet, accumulation of the drug 
among other factors can also affect plasma levels, such as the known food effect on levels with 
Pal treatment. With respect to potential drug accumulation the T YJ is long (mean T YJ is 23.2 
hours with a range of 10.6 to 51.1 hours, according to that described in the CSR. Furthermore, 
the relationship between dose-level and mean Cmax and mean AUC-24hr is not linear but 
instead a 3.2 and 3.5 times greater, respectively, at the 8 mg daily dose-level (on Day 8) 
compared to exposure at the 4 mg dose-level on day 2. This issue will be discussed later in this 
review, with respect to ' GROS Pal and anticipated plasma levels relative to 
anticipated effects on QT prolongation based on results of Study -1009. 

The following table shows plasma levels of each individual subject over time, as provided in the 
CSR. 

Figu:re 3: O\'e'];3}' Pla5lll:3 Cooce!li::rStion-Time PrO:fBes ofPaliperidoDI!o on Day~ Lthrou§h ~Q _ . 

(Srudy R0764?7-SCH.~1 009; PbaI.lmcokineti.c .:\n.al}'ili Set) 

250 
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The following table provides PK results (as provided in the CSR), 

270 

11 



Med binder - page 404 of 549
--, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

N 
Mean 
SD 
CVOID 
Med...ian 
Mini!lll.Illl 
Maximum 

N 
Mem 
SD 
CV% 
Median 
l ... futinrum 
Msltiuw.m 

ti3 
BQL 

HQ.I.. 
BQL 
26.2 

~ 
(ll;gImI.) 
46 
3-7_1 
18.7 
~.4 
3.JA 

6.95 
92:.0 

Table 11: Phal".ll!la.Cokwl!ac ~ C2ku!a .. 'ed! From the 
Psl!iperidone COME1l.tratlolli-Tiu:J.e. Profiles; on Days 2 through g 

(Study R0764T7-SCH-l009:. P!!2nnacokinen<: Amtym Set) 
Day 2 Day J Thty" D:n· !i; 

C~ ~m AUC1~ C~ C~ CJl!'~ 
eng/wI.-) (h) (ng.hlmL) (ng/mL) (ngfmL) (lWmL) 

63 63 58 58 52 49 
352 L(l'7 437 lOA 2<l.1 30.2 
14S! {t90 198 4.77 10.1 14.1 
423 43.4 45.4 45..9 4&.1 46.& 
32.7 2.05 42<l 9..86 18.7 27.1. 
16.0 0.55 109 EQL 8.82 9.90 
893 4.08 1398 2oS! 6U 78.7 

Day 3 

C"p;~ t~!)t. C~ AUC, C~~ FI 
(ngfmI..) @ (n&imL) (:ng.l!ImL) (n!!/mL) (%) 
42 42 43 42 42 4:2 
113 :US 34.6 153! 63...8 128 
43.3 LI2 18A 647 26..9 30_9 
3.&.4 51.1 533 42.2 42_2 243 
102 2J)'S 30.7 1353 56.4 124 
59.8 0.52 6,~95 649 27.1 842 
218 6_08 90_9 3454 144 . 200-·-· 

Cross-refuence: Attactu:Derit 2.6_ 

The Relationship between PK and OT Interval Effects of IR Pal , 

D-lroT 6 

c~ 
(ngImL) 
49 
35_0 
lS2 
:5:U 
29..9 
BQL 
823 

4 
(lih) 

410 
I).OJ2l 
0.00908 
2~U 

0.0"299 
0.OB6 

. --0_0653-

49 
36..9 
lS3 
49.6 
33.] 

&..55 
28.0 

t.u 
(11) 

40 
232 

6.6 
23.4 
232 
10.6 
5Ll 

The sponsor indicates that an "apparent" positive relationship was observed between "peak 
plasma concentration" of IR Pal the mean increase from baseline on QTcLD interval (based on ~)-

the results on the mean change in QTcLD from Day lIplacebo treatment, to Day 2/4 mg IR Pal 
treatment and Day 8/8 mg IR Pal and the time-matched mean plasma levels of Pal). 

Yet, upon further examination of the PK-PD data (see figures below) the PK-PD relationship is 
more complex such that a given plasma level of Pal is not always associated with the same 
degree of QT prolongation effects. According to that described in the CSR, daytime variation in 
QTcLD influences the interpretation of the results in which the mean increase in QTcLD reaches 
a peak increase from pre-dose (or peak absolute values) at 4 hours post-dose on Day 1 (placebo 
treatment day) that was observed in the Pal group. According to the sponsor ifmean values in 
QTcLD following Pal treatment are corrected for the day time variability in the placebo group, 
then Cmax more closely coincides with maximal mean QTcLD prolongation (see Figure 5 
below). 

The following figures illustrate mean changes in QTcLD in relation to mean plasma levels of Pal 
with mean values adjusted for "day-time variance" observed on the placebo treatment day, Day 1 
(copied from the CSR). 
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Figun 5: Mem (9000'-. CI) P-.J;p.ridone Plasma am::enrrari<ms VeI5llS Time-Matm.:i Cl!ange Prom 
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The sponsor notes that while mean plasma levels remain elevated between 2 and 4 hours post
dose, that mean increases from baseline on QTcLD interval decline over time between the 2 and 
4 hour time-points (as shown in the above figure with mean QTcLD values corrected for day 
time variability observed on the placebo treatment day, Day 1). According to that described in 
the CSR, these results suggest a potential physiological adaptation to QT prolongation effects 
with exposure of Pal over time. The figure below illustrates more clearly how initial increases 
in Pal plasma levels are associated with mean increases in QTcLD interval, yet these mean 
increases in QTcLD interval decrease in magnitude over subsequent time-points when Pal 
plasma levels remain constant near Cmax levels (see in the figure below that the mean QTcLD 
change from baseline decreases while peak mean Pal plasma levels remain elevated at close to 
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approximately 30 ng/ml on Day 2 or while peak levels remain elevated at close to ~pproximately 
95-100 ng/ml on day 8). 

FJgJlII! 6: J\.fe.m CbsDg.l' FromB,.",.lfue QrcLD 
Va:.ll5 MI!al Paliperidcne Plasma Cooc..w:moo. 

(Srudy RJJ7~4n -SCH-l 009; Pb3!l!ll1ccldcetic Anal)''ili Set) 

w ~ ~ ~ 00 ro M 00 _ ~ ~ 

IMan Pallp:Mor.e Plosma ConCl!nir.;,lloo (ngImL) 

Closs~re!lCe: A'13cbllP .. nl 4.5. 

The figure below, copied from the CSR, further illustrates the complexity of the PK-PD 
relationship in which other confounding variables influencing PK and QT interval results must 
be considered in order to elucidate the role of PK on QT interval prolongation effects. 

.. 

Figure 7: Scat;er Plots of CbJlngi! FwmBaseliIJe QTcLD Ver;us 
PJastm Coru:enrraoon ofP-.iliperidon;! 

(SOLdy RD76477 .. SClI-lO09; PblImIlIcolriuetic AEalys"is Set) 

• • 

• 

Closs .. reference: AnaITm£ru 4 .. 13 .. 
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Reveiwer Comments. It is not clear to the undersigned reviewer how the sponsor corrected 
QTcLD interval datafollowing Pal treatment to control for the day time variance in QTcLD QT 
inverval that was observed with placebo treatment of which the sponsor notes that peak 
increases were observed at 4 hours after placebo treatment. This approach may not be 
adequate, since it does not take into account potential variance across days and QT interval 
showed increases not only at the 4 hour post-dose time-point but also at other time-points. 
Statistical methods employed are also based on several assumptions. Figures below show raw 
mean QTcLD intervals over time on each treatment day of both groups (Pal group received 
placebo on Day 1, Pal on Days 2-8, then no treatment on Days 9 and 10, while the Moxifloxacin 
group received placebo on Days -7, then moxifloxacin on Day 8, followed by no treatment on 
Days 9 and 10). Note that the groups showed a similar magnitude of maximal QTcLD interval 
increases at Day 8 of treatment (when examining increases relative to pre-dose values or 
compared to placebo and post-treatment day values at time-points where differences were 
greatest for the given treatment group)' 

."<"bchmen! 5.2.2: Plat ci Mean Change it EGG P<r..meters (RR. HR QT. QTc. PRo QRS. o,q$. 
axis) From Day 1 C<1 Maiching rnne Paints O_erTime 
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Altachment 5.2.2: Plot of Mean Change il ECG ParanEefs (RR. HR. QT. QT c. PR. QRS. QRS
axis) FmmDay 1 en Ma1c11ingTur.e Points OverTime 
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The figures below are for QTcF raw mean results over time by each treatment day 
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Electrocardiogram - Me:m(SE) plot on Raw Data 
By Pa.amlOler 
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Note in the figures below that HR showed a remarkable increase following increases in QTcF 
andQTcLD. 
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. Attadlln2nt 5.2.2: Plot ci Mean Chafl\F- n ECG Param:tgs (RR. HR. QT. aTe. PR. QRS. QRS
axis} From Day 1 on M;;lohing Tune Paints OJerlime 
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Allachment 5.2.2: Plot of M""n Change: in ECG ParaI:TEas (RR. HR QT. OTc. PR. QRS. QR...«
axis) From Day 1 00 lJa.iching TIme Points !A<eT 11m2 
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Attachment 5.2_2: Plot ciMean Change in ECG Paratl'Etas (RR. HR. QT. OTc. PRo QRS. QRS
axis) From Day 1 on Ma1cl1illJlTtme Feints O.rerTime 
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See the figures below showing somewhat sustained elevations in mean QTcLD values between 
the time-point near Cmax for Pal plasma levels (which occurred at approximately 1.5-2 hours 
post-dose, as shown in the figures) to approximately 4 hours post-dose of each Pal treatment 
day, in which plasma levels continued to be elevated near Cmax levels. These results would 
suggest a close relationship between elevations in plasma elevations with increased QTcLD 
interval, at least during the first several hours (up to at least 4 hours) following daily dosing. It 
is not clear if such a relationship would.continue to be observed with longterm treatment after 
steady state levels are achieved, since the study was not designed with this objective. Also one 
must consider other confounding variables that can lead to elevations in plasma levels or may 
increase Cmax levels over longterm treatment. Food effects are know to exist such that 
elevations can occur postprandial compared to the fasted state. The large between individual 
variance in plasma levels (based on Cmax and A UC values) also suggests the presence of other 
confounding variables that could lead to increased plasma levels that in turn may be associated 
with prolongation of QT interval. Consider the potential for accumulation of Pal with longterm 
treatment, particularly in organ tissues such as the myocardium. 

The above factors that can result in higher Pal plasma levels and in turn, may result in greater 
QT prolongation effects become more critical when attempting to extrapolate results of Study -
1009 using an IRformulation to the ER, OR OS formulation that the sponsor seeks to monitor. 
The CSR of this study indicates that the Day 8 Cmax levels of 8 mg daily IR Pal treatment in the 
study was 113± 43 (±SD) ng/ml, while Cmax of a 15 mg daily dose of ER OROS Pal used in 
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clinical trials was 57±30 ng/ml. Yet this comparison does not take into account an 
approximately 50% increase in plasma levels in the fed state compared to the fasted state, the 
potential for accumulation of the drug (also consider organ system concentrations and 
redistribution), potential gender differences and the large between individual variance on 
plasma levels. Furthermore, one must not only consider risk factors or variables adversely 
influencing PK, but also riskfactors, pre-existing conditions and other variables that can 
adverse influence QT interval and Pal induced QT interval prolongation. For example, consider 
greater values observed in women versus men, the influence of pre-existing cardiac conditions, 
concomitant medications and other factors. A discussion on these issues and data relevant to 
these issues could not be found in the CSR of Study 1009 (e.g. gender specific results on P K or 
QT interval could not be found nor a discussion of how gender may corifound the results). 

The sponsor was asked to provide more information addressing the potential role of pre-existing 
concomitant cardiovascular disorders and medications. The sponsor replied in a N005 
submission explaining that few subjects were receiving medications that they identified as 
potentially QT prolonging co-medications: sertraline hydrochloride, fluoxetine hydrochloride, 
haloperidol, risperidone. Only 1-2% of subjects used one of these medications and 6% of 
subject used anyone of these medications. Also refer to a previous section showing the 
incidence of common (at least 5%) concomitant medications, noting that lorazepam, zolpidem 
and related drugs were most commonly used, as well as the anticholinger.gicagent benztropine 
mesilate. In the opinion of the undersigned, it is difficult to extrapolate a potential drug-drug 
interaction effect on QT or other cardiovascular or ECG effects from the data of Study -1009. 

The sponsor also provided upon request information on concomitant conditions. Treatment 
groups showed small group differences on the incidence of pre-existing cardiac conditions (17% 
ofpaliperidone subjects compared to 22% of the moxifloxacin subjects). Upon request the 
sponsor provided a listing of these cardiovascular conditions (a copy of this list was previously 
provided in this subsection of this review). In the opinion of the undersigned, it is difficult to 
extrapolate a potential drug-cardiovascular interaction effect from results of Study -1009. As 
previously summarized, the most common cardiovascular condition was hypertension with afew 
subjects showing heart rate abnormalities (e.g. intermittent bradycardia or rapid pulse, each in 
1 subject) or ECG abnormalities (e.g. first degree A V block in 1 subject, T wave abnormality in 
another subject). See the final section of this review for further comment and recommendations 
on the need to better characterize potential drug-drug and drug-disorder interactions effects. 

Finally, another consideration with respect to interpreting results on the PK-PD relationship is 
that QT interval may be more strongly influenced by the rate of increase in plasma 
concentrations rather than on the absolute levels. A discussion or analyses of data with respect 
to the rate of increase in plasma levels against QT interval changes over time, cannot be found 
in the CSR. Although a comment is found in the CSR (page 70) in which it is suggested that 
smaller effects on QT interval may be "observed when plasma concentrations increase less 
rapidly, because there is more time for physiological adaptation. " 

Results of Other EeG Parameters 
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The following summarizes the incidence of outliers on ECG parameters. 

TmII: 13:Numbi!r of SuiJjeas Willi Pot>emiaIly ClimcaIly!nlpm:!ni 
TII!OI.tIllem-Emergeot ECG Vlline!; 

(Study R076477-SCH-lOO9: SafEty A!!a!y5i5 Set) 
IR Paliperidone Pi.ceboIMo.siflosacin 

(N=72) (}F@) 
n ~) n (%) 

He:utRate 
:> lOOllpm 26 (36) 6 (9) 
<55bpm 18 (25) 24 (35) 

QRS Inten:>l 
:> 120 IIIi 0 (I) 

PRInterval 
>2001lE 7 (10) 9 (13) 
<120m> 4 (6) 6 (9) 
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A graphical representation of study results on raw mean RR for each study day over time is 
shown below (with a color coded legend for each study day). 
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Aitachment 522: Pint eli Mean Change in EGG Pararne!€fs (RR. HR. QT. QTe. PRo QRS. QRS
axis} FmmOay f on MalchingTIme Pcints O"erTJme 
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A similar graphical representation for/HR was previously provided in this review. 

Reviewer Comments on Effects of Pal versus Moxiflaxicon Effects on PR Interval. PR 
. interval values generally showed decreases during treatment days compared to non-treatment 
days in Paliperidone, while moxifloxacin treated subjects showed not clear PR interval drug 
effect, as shown in the following tables. It does not appear that the differences between the 
treatment groups on PR interval effects cannot be accountedfor by differential drug effects on 
HR changes over time or by study day, since the treatment groups appeared to show similar 
mean increases in HR at similar treatment time-points (see figures of HR, shown preViously in 
this review). 
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Attachment 52.2: Plot of Mean Change il ECG Pa.-arne!gs (RR. HR. QT. aT c. PRo QRS. QRS
axis) From Day 1 00 Malct1ing Tome Points Over Tome 
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Aitadlrr.ent 52.2: Plot <Ji' Mean Cha"1P-'" ECG Par~ (RR. HR. QT. QTe. PR, QRS. a.q.s
axis} From Oay f 00 ""'ldling Time Pcinls 0."" Time 
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The following figure illustrates mean Pal plasma levels with mean heart rate values over time. 
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Clo;s-referen.ce: AttadmJe!l! 63. 

Reviewer Comment. The sponsor notes that the initial peak increase in heart rate occurred near 
the anticipated Tmax and was most prominent after the first dose of Pal (a 4mg dose-level) 
compared to subsequent days of Pal treatment despite that daily dose-levels were increased on 
treatment Days 3 (given 6 mg) and 4 (given 8 mg). Heart rate increased again at the 6 hour 
post-dose assessment ti1J1e-point which was also observed on the placebo treatment day (Day 1). 
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The results suggest that perhaps initial exposure to Pal results in the greatest drug-induced 
change in heart rate, yet when examining results of day-averaged heart rate the mean change in 
heart (from Day 1 averaged heart rate values) showed evidence for greater effects with 
increasing dose-level over subsequent treatment days (mean changes of 7.8, 11.2 and 12.1 bpm 
on Day 2 at 4 mg, Day 3 at 6 mg and Day 4 at 8 mg, respectively). However, continued 
treatment at the 8 mg daily dose-level showed evidence for a decreasing Pal induced effect on 
increased heart rate over subsequent treatment days (Days 4 through 8) at this fixed daily dose
level (when comparing Days 4 and 8 on the day-averaged mean change from the day-averaged 
value on Day 1 the mean change was 12.1 and 7.3 bpm, respectively). However, it is important 
to note the large between subject variance on mean changes in heart rate such that this possible 
PK-PD relationship may not apply to all subjects. It is likely that other factors that influence 
heart rate affect Pal induced changes in heart rate (e.g. consider underlying diurnal changes in 
heart rate, among others). . 

Also note that the incidence of subjects with high PR values (10%) is numerical larger than the 
incidence of subjects with low PR values (6%) among the Pal subjects. 

Vital Sign Results 
The study did not include vital sign assessments during treatment, but only at baseline/screening 
and at the end of the study or upon early withdrawal. Therefore, resuJtSQQ.Vitill sign parameters 
were unrevealing. 

Serious Adverse Events 

The following are SAEs observed following Pal treatment in the Study: 
o "Severe" dystonia was reported as an SAE on day 3 at approximately 4 hours post-dose 

of6 mg IR Pal in subject 109043 which led to this subject withdrawing early from the 
study. 

o Subject 109047 had "extrapyramidal disorqer" and "dyspnea" ("severe dyspnea" with 
"neck spasms" and "swollen tongue") reported as SAEs that also led to early study 
withdrawal. These events occurred on Day 6 following the 6 mg Pal dose. 

Adverse Dropouts 
In addition to the above SAEs that were also ADOs, the following ADOs occurred after Pal 
treatment: 

--

o Subject 109004 (limiting adverse event: hyperkinesia) 
o Subject 109040 (limiting adverse events: dystonia, hypertonia), 
o Subject 109093 (limiting adverse event: bradykinesia), 
o Subject 109169 (limiting adverse event: tetany): this subject also had dizziness, 

tachycardia and other AEs along with "teteny and mild eye abnormality" on Day 2 after 
the 4 mg dose. 
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The following ADO involved abnormal ECG (non-specific T wave abnormalities) as 
described in the following (copied from the CSR): 

--

Subject 109076 (limiting adverse events: tachycardia, abnormal ECG), a 
42-year-old man with residual schizophrenia was receiving haloperidol for 
psychosis, c10nazepam for anxiety, and benzatropine for prophylaxis of 
extrapyramidal symptoms before entering the study. His !l1edical history 
included headaches, insomnia, anxiety, paranoia, and auditory 
hallucinations. Haloperidol was discontinued on Day -7 of the screening 
period. The subject was randomly assigned to the IR paliperidone treatment 
group. No adverse events were reported after administration of placebo on 
Day 1. On Day 2, after administration of 4 mg IR paliperidone, the subject's 
heart rate increased from a predose rate of 77 bpm to a maximum of 
127 bpm at 6 hours postdose. The subject's heart rate was 99 bpm 12 hours 
postdose on Day 2. An adverse event of tachycardia was reported on Day 2. 
The investigator considered the tachycardia to be of moderate intensity and 
of probable relationship to study drug. No adverse events were reported on 
Day 3 after administration of 6 mg IR paliperidone, although low or negative 
T waves, (non-specific T wave abnormality) was noted on ECG. On Day 4, 
after administration of 8 mg IR paliperidone, it was reported as an adverse 
event of moderately severe ECG abnormality. ECG abnormality was 
considered by the investigator to be of probable relationship to stuay dnrg~
The subject was discontinued from the study due to tachycardia and ECG 
abnormality; both events resolved within 2 days after discontinuation of 
study drug. 

The Incidence of Potential Pro-Arrhythmic-related AEs 

The following table shows the incidence of potential pro-arrhythmic AEs reported in the study 
using AE terms (including seizure, syncope, ventricular fibrillation and 
flutter, TdP, and adverse events consistent with sudden death), as recommended in the ICH E 14 
Guideline ("The Clinical Evaluation ofQT/QTc Interval Prolongation and Proarrhythmic 
Potential for Non-antiarrhythmic Drugs"). 

Tlihie 22: Tnc:ideru::e of CardlovsSlClll& w Potentislly R:2!l!t .. d Am.'&S1!' E~-en£; 
(S1ndy RD76477-$CH-1009: Safa.." Analy.5is Set) 

Daliperidcoe T(~aj:m.EW Mo:tifkmadn TRatrrPll.f 

~ ~ 
Pl3cebo IRPAL PI&i!Oo 1Imtifio;tacin 

\VHOARTBod)'System (Dayl) (D.;) ... 2-W) (Days 1-7) (Da;'S-lO) 

WHOARTPrefemoilTenn (N=72) (N=69) (N=69) ~'=62} 

Im'l!:Sli!!)ltorVerbalim Tenns n (%) n (%) n ('?-O) ]I r .... ) 
Body as a whole- genual diso£den 

SYOC<lpe 0 0 0 1 (1.6) 
S?-lCcpal episode 

• The pa!iperiOOuiO Ire3tmi!IJl group rKei,,-ed pla<:ebo (Ql Day 1 sOO patiperidoo. <J!!I. Days 2 through 
K 

b The IDJxifloxac:i!J. treaOll8lt group received p13[reo 011 Day. 1 through 7 and mo;,;illo""dn OIl 

Day 8. 
Cro;s·ref"r<o!!."':_~!1l S.I.I. 
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Reviewer Comments. 

Appears lhls Way 
On Orfglnal 

See reviewer comments above, on results of P K and QT interval and the P K-P D relationship. 
Other study results generally failed to show any clinically remarkable new safety findings. Yet 
the study did not examine drug effects on vital signs that included assessments near Tmax or 
other on-treatment time-points. 

One potentially notable observation was that one Pal subject (a 42 year old healthy patient) had 
non-specific T wave changes on Days 3 and 4 of treatment (corresponds to 6 mg and 8 mg 
treatment days, respectively) along with increased heart rate first observed on Day 2 
(corresponds to the first day of Pal treatment in which a 4 mg dose was given). . These events led 
to early study withdraw after the 8 mg treatment on Day 4. No other factors or explanations that 
would account for these adverse events could be found in the in-text description in the CSR on 
this subject (109076). 

See final section of this review for further comments and recommendations. 

B. A Phase I Study with Vital Sign and ECG Results at 24 and 48 Hours after 3mg or 6 mg 
of OR OS Pal 

Since Study SCH-I 009 did not include vital sign results near Tmax the sponsor was asked to 
clarify if any Phase I study was conducted that included vital sign measures near Tmax. The 
sponsor replied in a 6/7/2006 response that a Phase I PK study, Study -PO I-I 005 included \ 
measures ofTmax. This study parallel group, placebo-controlled, double-blind Phase I study 
was conducted on generally healthy, 20-45 year old Japanese (N=24 of which 14 subjects were 
male and 10 were female) and Caucasian (N=24; of which 14 were male and 10 were female) 
subjects. The Japanese subjects had not.Iived outside of Japan for more than 5 years (and were 
born in Japan) and were normotensive prior to study entry (were within a specified nonnal BP 
range). All subjects had to have a BMI of 18-25 kg/m.2 The Caucasian subjects were sex, age 
(±10% of age by gender) and weight (±30% of weight by gender) matched to the Japanese 
subjects in the United Kingdom study. 

Subjects received a SO of 3 mg of Pal (Day 1) followed by MDs of3 mg Pal (daily) or placebo 
on Days 5-11, then on Day 19 subjects received a SO of6 mg of Pal (all doses given in fasted 
conditions). Vital sign measures were conducted at screening, pre-dose (on Day 1), then at 24 
hours and 48 hours post-dose after the first dose of 3 mg or placebo (study Days 2 and 3, 
respectively), then at these same post.:dose time-points after the last MD of daily 3 mg Pal or 
placebo (at 24 and 48 hours post-dose on study Days 12 and 13). 24 and 48 hour post-dose 
assessments were conducted again after the 6 mg SO or placebo treatment (on study Days 20 and 
21) and a final end-of study assessment (at 24 and 48 hours post-dose, corresponding to study 
Days 
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The sponsor concludes in their 6/7/06 response submission that at Tmax "no changes were 
observed for either systolic or diastolic blood pressure whereas slight increases in pulse were 
noted." 

Reviewer Comments on Results. 
The following results were observed by the undersigned reviewer on the basis of numerical 
comparisons using results shown in graphs provided in the 6/7/06 response from the sponsor. 

When examining the sponsor's graphs provided in their response to our inquiry between 
treatmefJt group and within group mean values (within each ethnic group) effects can be 
observed over time that appear to reflect a drug-effect given the timing of the observations 
relative to dosing and given the P K properties of ER OROS Pal. The results depicted 
graphically (later in this review) generally showed within-Pal-group mean changes from 
baseline/predose values (or trendsfor changes) on various vital sign parameters (specified 
below) on at least the following assessment time-points: 24 hours after the first dose of 3 mg 
(corresponds to "c" time-point on the x-axis of the sponsor'sfigures) and 24 hours after the 6 
mg SD treatment (corresponds to the "g" time-point on the x-axis of the sponsor's figures) 
which is near the anticipated Tmax (compared to the group mean baseline values and values at 
other assessment time-points). The following summarizes these observatiol1S: __ _ 

• Treatment group effects were generally observed (between placebo and Pal groups 
within each ethnic group). Orthostatic changes in HR and BP were generally observed 
in Pal groups near Tmax (and in some cases at additional post-dose time-points), while 
the placebo group generally showed little to no change or changes at these time-points. 

• The "Asian" group appeared to show greater orthostatic changes or group differences 
in heart rate and blood pressure, than observed in the "White" group. As described ~y, 

. later postural dizziness was more commonly reported in the "Asian" Pal group than in 
the "White" Pal group. 

• The Asians generally showed greater Pal effects on mean supine systolic BP with 
treatment group differences of up to approximately 16 mmHg, but results are 
complicated by fluctuations in this parameter in the placebo group and it is not clear if 
they are reproduceable. Furthermore, the "white" group results are more difficult to 
interpret since Pal subjects had a group mean value than placebo subjects prior to 
treatment on this parameter. 

Supine heart rate generally showed little to no change or minimal treatment group differences 
(between Pal and placebo groups within each ethnic group). 

It is notable that after MD treatment group mean differences on heart rate shows a similar peak 
effect near Tmax after the first dose of 3 mg to that observed after the last dose of the MD 
treatment regimen of 3 mg/day (based on numerical comparisons). This observation suggests 
little to no physiological adjustment or compensation to Pal-induced increases in orthostatic 
heart rate, similar to that observed for standing systolic BP results described above. 
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Final Comments on Results Showing Pal Effects 
There are several problems with this Phase I study with respect to revealing a potential drug 
effect on vital signs. Greater Pal effects were observed in the Japanese group compared to the 
Caucasian group for at least orthostatic vital sign Pal effects that are also consistent with a 
greater incidence of AEs of postural dizziness, described later in the Japanese Pal group 
compared to the Caucasian pal group (29% and 13%, respectively). Yet PK properties generally 
showed similar results in these ethnic groups, as shown later. 

The results on supine BP and orthostatic measures could at least in part be reflecting a blood 
sampling effect, but this potential confounding variable would not explain the time-dependent 
and treatment group (Pal versus placebo group) effects that appear to exist (based on numerical 
comparisons) that are previously described in this review. Moreover, the potential confound of 
blood sampling cannot explain ethnic group differences on orthostatic measures. 

Comments on QTcF interval Results 
This Phase I study did not show any remarkable changes in QTcF, based on results in graphs 
provided in the 6/7/06 response submission (also see selected grpplJsbf![o.lA!L __ 

Selected Graphs Provided in the 6/7/06 Response Submission 
The figures shown below were provided by the sponsor in which the legend of the graphical 
displays are as follows in which subjects received a treatment sequence of 3 mg SO, 3 mg MD 
(Days 1-11, as below), then 6 mg SO on Day 20 (the below legend is copied from their 
response): 
(a) Screening, 
(b) Day 1, immediately before first 3mg dose; 
(c) Day 2, 24h after first 3mg dose; 
(d) Day 3, 48h after first 3mg dose; 
(e) Day 12, 24h after last multiple 3mg close, 
(f) Day 13, 48h after last multiple 3mg dose, 
(g) Day 20, 24h after first 6mg dose, 
(h) Day 21, 48h after first 6mg dose, 
(i) End of study 

The following outlines treatment found in the CSR of the original NDA submission: 

---

Day 1 
SD on mgER 

OROS 
paliperidone 
or placebo 

Table 1: Study Treatments 
Days 2-4 Days 5-11 
Washout 3 rug ER OROS 

paliperidone or 
placebo once daily 

for 7 days 
Cross-reference: Appendix 1_ 1 
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RJ764n-P01-1OO5: Mean+ -SO plots on Raw Data for VrtaJ Signs Parameters and QTcf 
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Rl76477-P01-1OO5: Mean+ -SO plots on Raw Data for Vrtal Signs Parameters and QTcF 
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m76477-P01-1OO5: Mean+ -SO plots on Raw Data for Vital Signs Parameters and QTcF 
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R>76477-P01-1OO5: Mean+ -SO plots on RaIN Data for Vrtal Signs Parameters and 01 
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fl)76477-P01-1OO5: Mean+ -SO plots an Raw Data for VrtaI Signs Parameters and aTcF 
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m76477-P01-1OO5: Mean+ -SD plots on Raw Data for VrtaJ Signs Parameters and QTcF 
Vital Signa Parameter=SBP(mmHg) wh~n Supine Raee=~~ITE 
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Note the table below shows comparable PK properties when comparing "Asian" to "white" 
subjects, yet the "asian" group had more AEs of postural dizziness than the "white" group 
following Pal treatment (29% compared to 13% in these groups, respectively). 
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Table I: Comparison of paliperidone plasma phal'macokinetic parameters of both ethnic groups 

Caucasian 

n 24 
t.- (h) 25.02±2.90 
c..... (ngftuQ 5.59±2.84 
A~~ (nghfmL) 59.4 ±27.4 
Auc" (ngliImL) 218 ± 1141 
tv. (h) lO.8±Ul l 

CliF (mUmin) 306±1942 

n 23 
~ Doyll (ngImL) lLO±7.05 
t,......, (h) 13.l4±8.92 
C ........ (ndmL) 12.5 ±7.G5 
~a (ngIlnL) 10.1 ±5.82 
A~ .... (ng.hlmL) 243 ± 140 
Fl r,'o) 45.S±lS.4 
tin (h) 27.6±420 
ClJF (mlJmin) 265+ 128 

n 24 
t..... (h) 23.80± 1.94 
C- (ng/wL) 127 ± 6.19 
AUC<o-Z4h (ng.himL) 142 ±57.S 
AU~ (ng.h/mL) 513 ±256 
tit! (h) 23.6±3.74 
OJF(mUmin} 246±132 

hpmese 

3mgSDdata 
23 

22Ji6±427 
6.6Q±2J9 
79.9 ± 243 
241 ± 84.2 

19.6±3.45 • 
:m±97.2 

3mgMDd''Itit 
23 

102 ±4.12 
14.26 ± 938 
1L8±3.95 
9.60±3.26 
130±78.2 
42.5±12.6 
25.4±351 
242+80.8 

6 mgSD data 
23 

22.89±3.76 
13.8±8.22 
173 ± 87.6 
565 ± 368 ' 
22.9 ±6.48 
216 ± 78.6 1 

Japmesef 
C;rue"si:an ... tiol 

(%) 

47 

129.46 

118.70S 

46 

10256 

101.97 

47 

105.37 

109.80' 

9WIoCI(%) 

47 

101.50 -165.!3 

93.85 - 150.125 

46 

82.63 - 127.30 

81.46 - 126.11 

47 

82.92 - 133.89 

-86~9i ~ 1:38.69$ 

I The pre?..nted. l"tio iis ca]e,,12lM as the gemnetric mean.. Ratio and a aTe canshucled on logc5e,,!e and 
bacl..irall$fom1ed. :!.n=22. ~n=23. 'n=14. 5 n=46. 

C. Vital sign and Safety Related Results from a Food Effect Phase I Studies POl-l008 and 
POl-lOU with Vital Sign Assessments Conducted hourly Post-dose 

Thefollowing was also provided in Section 7.1.8.3.1 of this review but is copied below for the 
convenience of the reader and since it relates to the topic of cardiovascular effects near Tmax, 
discussed in previous sections. 

Caveat on Phase III results on BP and Timing of Assessments Relative to Dose, PK and other 
Potential Time-dependent Confounding Variable and Relative to Fed Versus Fasted 
Conditions. 

The sponsor was asked to provide datafor vital sign results near Tmax ideally from a 
schizophrenia trial but the Phase III trials and the QT prolongation study, Trial -SCH-1 009 did 
not include assessments at multiple time-points in order to enhance capturing Tmax or other 
time-dependent confounding variables. Study -1009 only included baseline and end-oi-study 
vital sign assessments (this study is described under Section 7.1.12). The sponsor provided 
results of Study SCH-1 009 in response to this inquiry which is described in the previous 
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subsection of this section (Section 7.1.13 B) but had a limited number of subjects and used 3 and, 
6 mg dose-levels. Also vital signs were only conducted at pre-dose, 24 and 48 hour post-dose 
time-points on selected treatment days. 

It is first notable that both food effect studies did not include ECG assessments during study drug 
exposure (end-ofstuqy and screening assessments were conducted). 

P01-1008 SD 15 mg Pal ( and Phase [llformulations) Food Effect study (in 
bedfor up to 36 hours post-dose). 
The undersigned found results of Study PO 1-1008 in the NOOO submission that had vital sign 
assessments hourly over 36 hours with some additional time-points thereafter at 48, 72 and 96 
hours post-dose. This study used the 15 mg Phase IIIformulation infasted state, 15 mg .... 

• in fasted state and 15 mg - fed state which should the 
following results on supine BP: 

• Increase BP (from predose values) occurred in all groups starting near 29 or 30 hours 
post-dose in under each fasted treatment condition and near 25 hours post-dose in the 
fed condition that appeared to peak at 36 hours (but possibly later sincf the next 
assessment did not occur until 48 hours post-dose) in each of the fasted conditions and 
in the fed condition. 

• The maximum mean increase in BP (systolic) observed·at:36 hour-s was highest in the 
fed- - condition (13.5 mmHg), next highest in the fasted .. - condition (9.9 mmHg) 
and lowest in the Phase IIIfasted condition (7.3 mmHg). 

• Peak BP increases may be in part be reflecting the time-point upon which subjects were 
not longer required to be in bed (following their 36 hour PK sampling). Yet, differences 
were observed between treatment conditions with the fed state being associated with the 
greatest increase in BP. Maximum mean increase in sBP may be even greater than the ',*, 
above values since the above values were found in the last hourly vital sign assessment 
(at 36 hours-post-dose) while the next hourly assessment did not occur until 48hours 
post-dose with little to no change in BP observed at this time-point. 

• Given the above findings it is critical to note that subjects were to remain in bed 
through the 36 hour time-point'(for blood sampling) and subjects received lunch at 4 
hours PK sampling). Dosing was given in the morning. 

• Group mean decreases occurred in all 3 treatment conditions at most time-points 
during the first 24 hours or longer after dosing with the greatest decreases occurring in 
the Phase IIIfasted condition.. 

Only selected sections of this CSR was reviewed (SAEs, ADOs, Attachment 5.1 on vital sign 
results and other selected sections). 

The following table shows the results discussed above (taken from Attachment 5.1 in the CSR of 
this Phase I study). 

298 

--



Med binder - page 432 of 549

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

STUDY JJPRD R076417-P01-1009 

output DVS. 01, Vital Signa - Descriptiva Statistics (continue<1) 
------- - ---- --- ----- --- -- -- - -- -- - -- -- - -- -- --- -- - -- -- - -- -- - -- -- - -- -- ----- - -- --- -- -- - ---- - -- --- -- -- - ---- - -- -- - ---
Analysis Set. sarety 

BaS<!! ------------------- changa - - -- -- - -- -- - -- -- --
N Mean SO Mea Min !-!ax Mean If ~l<!an Sl! SO K"a Min Max 

------------------- - --- - --- - --- - - - --- ------- ------- ------- -- -- -- --

supine SBP(mmRg) 
....... NN ... _ .................................. 

SCRI!J!NllIG 
screening 90 12J.0 9.59 12J.5 101 140 

Pill FlISTI!.lI 
Pr"aose 6G 117.4 9.29 1U.O 100 141 
1Y 66 113.G 10.23 114.0 a9 143 117.4 6~ -LS 1.09 a.85 -3.5 -33 29 
2Y 66 113 .9 9.44 ll.LS 92 142 111.4 66 -3.5 0.99 ~:LOo& -4.0 -21 16 
3Y &G 114.9 9.26 114.0 !H; 139 117.1 65 -2.G 1.07 9.GO -1.0 -22 12 
4Y ~6 ll4.0 9.79 11.3.5 99 1]6 117.4 66 -].] 1.04 9.4] -4.0 -30 15 
5Y 66 116.9 9.15 116.0 99 142 1.17.4 66 -0.5 1.06 9~~) -La -Jl 19 
6Y 6G 114.1 9.9J 113.0 94 140 117.4 6Ii -3.3 1.16 9.41 -2.0 -27 21 
7Y 66 110.1 9.7G 110.0 90 1.54 117.4 66 -7.2 1.25 10.16 -7.5 -29 27 
9Y 6~ lOS .7 a.52 109.0 91 140 117.4 66 -9.G 1.14 9.30 -9.5 -29 20 
9« 66 10a.~ 9.70 107.0 93 139 117.l 65 -9.9 1.12 9.05 -9.0 -JJ 12 
HIll 66 110.6 10.05 108.5 94 154 117.4 Gli -t;.7 1~2'; 10.22 -7.0 -25 27 
llll &6 113.3 9.55 112.0 91 lJO 117.4 G& -4.1 0.99 9.01 -4.0 -24 13 
12H Ii6 113.6 9.99 114.0 94 136 117.4 66 -l.a 1.22 9.a9 -3.0 -27 19 
13H _6 110.4 7.99 109.0 97 lJ2 117.1 65 -6.9 1.02 9.22 -6.0 -2S 12 
14H 66 111.5 11.21 109.0 92 140 117.4 G_ -5.9 1.15 9.n -5.5 -30 22 
15H liG 109.0 ,.95 110.0 90 129 117.4 6. -9.4 1.17 9.49 -9.0 -29 IS 
16H 66 10S.7 7.70 109.0 93 127 117.4 G6 -!!.7 1.09 9.BO -7.5 -29 12 
I7ll 66 107.5 7.95 lQ7.0 S9 129 117.4 66 -9.9 1.13 9.19 -S.O -29 11 
19H 66 109.1 9.63 107.0 B4 129 117.4 66 -9.] 1.19 9.56 -9.0 -35 11 
19Y 66 109.1 10.46 107.0 !l7 1]9 1.17.4 Gli -9.J 1.19 9.G9 -9.0 -29 15 
JOll 66 HJ9.7 9.93 111.0 92 IJ1 117.4 61i -1.1i 1~16 9.46 -9.0 -24 19 
21H 66 109.9 9.56 H19.0 87 129 117.4 6_ -9.5 1.15 9.30 -8.0 -31 17 
22H ~6 110.0 9.10 109.0 92 127 117.4 66 -1.s - b·26 '-'1'h2-1 -7.0 -35 16 
23H 6G 109.9 9.4G 110.0 77 127 117.4 6. -?5 L]3 1<) .79 -7.0 -44 16 
24Jl 66 11J.5 9.97 112.0 97 139 11? .4 66 -3.S 1.12 9.13 -4.0 -21 15 
2511 &6 116.9 9.68 117.0 9. 137 111.4 66 -O.G 1.09 9.7':;; -0.5 -19 18 

261l 66 119.) 10.2:1 119.5 97 143 117.4 66 1.0 1.29 10.n 2.0 -22 2] 
27H 66 116.a lil.3? 116.!) 94 ISO 117.4 6. -o.e. 1.2) 10.02 1.0 -23 29 
28H 66 115.2 9.72 114.5 94 135 117.4 66 -2.1 1.13 9.21 -3.5 -22 21 
2SIl 66 117.9 11.49 117.5 100 17t; 117.4 6'; 0.5 1.]9 11.29 -La -21 43 
3 Oil H 117.7 11.04 117.5 99 154 117.4 f& 0.) 1.28 lQ .41 -1.5 -26 22 
31H ~6 119.7 11.00 119.Q 99 15. 117.4 66 1.3 1.44 11.G7 1.5 -27 24 
321l 66 118.0 9.57 116.0 102 140 117.4 66 0.7 1.09 9 •. ~4 1.0 -29 20 
BR 66 118.1 9.39 118.0 101 143 117.4 66 a.s 1.16 9.41 1.0 -27 25 

~ ]4Jl 66 121.4 9.43 121. 5 104 152 117.4 66 4.1 1.14 9.25 ).5 -23 31 
)5H 66 121. ? 10.15 121.0 105 gO 117.4 G. 4.) 1.20 9.72 4.0 -20 )9 
36H &6 124.7 10.79 124.0 10) 157 117.4 66 7.] 1.20. 9 .72 7.0 -15 36 
4BH 66 116.5 9.44 116.0 99 141 117.4 6& -O.S 1.12 9.09 -1.5 -22 25 
?2H .6 118. ? 9.95 117.5 99 14.9 117.4 66 1.3 1.02 9.25 1.0 -22 18 
96H 66 120.) 9.69 118.0 99 141 117.4 66 2.9 1.12 9.11 ],0 -15 26 

-FASTI!.lI 
Pr2aose 03 116.2 1.90 114.0 104 lJ4 4' 

lY 63 112.9 9.91 112.0 93 143 116.2 63 -3.4 1.19 9.33 -5.0 -29 23 
211 63 114.5 10.01 114.0 95 14) 116.2 63 -1.8 1.44 11.41 -).0 -22 )3 

3R 63 114.4 9.1I0 115.0 93 13) 11~~2 63 -1.9 1.19 9.44 -3.0 -20 22 
4Y 63 114.7 9.51 115.0 94 140 116.2 1>3 -1.5 1. 04 9.25 -1.0 -19 J4 
5Y 63 llS.7 7.56 116.0 97 134 116.3 "2 -0.6 1.20 9.49 0.5 -29 23 
oR 63 114.0 9.02 113.0 93 133 116.4 0;2 -2.7 1.22 9.6.4 -) .0 -32 1.9 
1Y 63 108.9 9.73 lOB •• J S9 1]4 116.2 (;3 -1.4 1..l9 9.33 -7.0 -32 12 
9R 63 108.0 10.33 Hlo;.o as 141 116~2 1>3 -9.] 1.·]<) 10.33 -9.0 -30 19 
9R 63 109.5 9.ge 107.0 79 1]4 116 .. 2 63 -7.8 1.14 10.60 -7.0 -34 27 
10H 63 110.6 9.39 110.0 !!5 lJ7 116.1 62 -s.a 1.13 9.S9 -5.5 -27 15 
11H 6) 113.5 10.91 112.0 90 146 n'.2 bJ -2.7 1.11 10.39 -4.0 -20; 27 
12H ~3 112.9 9.91 11.2 .0 93 1]S 11&.2 Ii) -3.4 1.29 10.23 -2.0 -25 23 
13H Ii) 111.6 9.97 112.0 90 140 116.2 63 -4.7 1.19 LO.94 -1.0 -24 35 
14H 63 110.3 9.26 111.0 81 127 11 .. 3 62 -5.9 1.14 9.91 -5.5 -24 17 
ISH 63 109.1 HI.75 110.0 !!4 129 116.2 63 -6.5 1.29 10.17 -1.0 -27 19 
1611 63 109.0 9.38 109.0 !l0 1]0 116 .. 2 63 -7.J 1.15 9.09 -7.0 -22 16 
171l 63 10B.4. 10.21 109.0 90 1]4 11~ .2 63 -7.9 1.1:2 9.S9 -9.0 -27 11 
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57 
22 
29 
30 
29 
19 
2Q 
21 
36 
18 
24 
2G 
29 
]9 
45 
22 
33 
25 

30 
33 
10 
24 
31 
25 
22 
20 
IS 

22 
3J 
40 
::n 
2Q 
16 
27 
19 
IS 
17 
19 
31 
25 
22 
25 
32 
3_ 
27 
42 
42 
50 
51 
42 
42 
52 
38 
49 
31 
32 
]J 

Supine HR showed mean increases that appeared to coincide with the above mean BP 
increases as shown in thefollowing (taken from Attachment 5.1 of the CSR): 

STUDY JJPRD RQ76417-POI-1008 

OUtput [)"J£.Ol, Vital SigrJS - Descriptiv~ Statistics 

Analysis Set, Sarety 

N Mean so Min Max 

supine pulse (/min) 
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PH3 FASTI!J) 
Pr~dOBe ~6 59.3 8.46 5G.5 H 90 
lR ~6 56.9 ~.96 56.0 42 77 59.3 1;6 -1.5 0.93 7.52 -0.5 -3J 11 
.:m 66 57.5 7.92 57.0 4) 77 59.3 66 -0.8 1.09 8.74 0.0 -35 23 
3R 65 5(;,2 7.59 56.0 4] 79 5f;L; 64 -2.5 1.10 9.79 -2.0 -40 20 
4R GG 51Ll 9.':23 59.0 41 87 59.3 66 -0.:1 0.90 7.JO 0.5 -19 24 
5R 6G 67.1 9.06 66.0 54 93 59.3 66 9.8 1.15 9.]0 9.0 -11 37 
6R 66 67.9 9.74 67.0 50 104 59.3 66 9.6 1.12 10.'<;9 10.0 -20 35 
7R 66 62.7 9.69 61.5 H 97 59.3 66 ",.4 1.20 9.7] 5.0 -20 29 
9R 66 60.1 9.99 -60.0 4] 98 59.3 66 1.8 1.18 9.55 2.0 -30 29 
9R 66 60.9 9.35 ,o.0 43 85 59.0 65 2.5 1.22 9.8] 2.0 -27 37 
lOY 66 59.3 7.7G 59.0 4~ 77 59.3 66 1.0 0.92 7.45 1.5 -19 17 
III 66 65.5 9.49 U.O 49 87 59.3 66 7.2 1.13 9.15 lLO -J3 36 
Ull 66 63.7 9.94 6] .. 5 .u 94 59.] H 5.4 1.11 8.99 4.0 -22 25 
l3Y 66 59.2 7.56 59.5 45 S4 59.4 G5 0.9 1.00 9.04 1.0 -25 28 
l41I 6G 59.9 9.41. 59.0 40 90 59.3 GG 0.6 1.23 9.95 -1. 0 -21 32 
151I 66 57.3 9.90 57.0 40 96 59.3 G6 -1.0 1.15 9.32 -O.S -24 D 
LGH ~6 55.6 9.14 54.0 40 S9 59.3 G6 -2.7 1.14 L27 -2.5 -30 20 
l71I 66 55.9 9.95 55.5 ]9 84 59.3 1;6 -2.5 1.02 9.32 -3.0 -19 18 
HIlI 66 56.9 10.17 55.5 40 S6 59.3 66 -1.5 1.12 9.10 -2.0 -25 27 
19H 66 56.2 9.14 55.5 40 8~ 59.3 66 -2.1 1.05 a .5.J -2.5 -20 29 
20R· 66 57.3 11.08 56.5 ]9 100 59.3 6G -0.9 1.16 11.04 -1. 5 -26 31 
2lY 66 5G.9 9.25 57.0 ~o 99 59.3 66 -1.5 L09 9.S4 -1.0 -26 30 
22Y 66 %.9 10.15 56.0 ]7 97 59.3 66 -1.4 1.09 9.S4 -1.5 -19 28 
2lY G6 59.7 9.66 59.0 41 97 59.3 6G 1.4 1.24 10.04 0.0 -29 32 
24H 66 66.0 13.67 U.S 43 123 59.3 66 7.7 1.62 13 .15 7.0 -28 54 
25H 66 6iL'1 11.19 67.0 49 ill 59.3 66 10.4 1.21 9.S1 10.9 -11 42 
26Y 66 73.5 11.16 10.0 54 117 59.3 66 15.2 1.27 10.]1 15.0 -9 48 
27H 66 70.Q 11.66 69.0 50 1.17 59.3 66 11.7 1.30 10 .54 10.0 -7 48 
2GH 66 69.9 12.54 6B.0 49 113 59.3 6b 11.5 1.69 13 .'<;9 9.0 -16 56 
29Y H 75.3 13.29 73.5 55 IJO 59.3 66 17 .0 1.71 13.S7 15.0 -9 61 
JOH 66 74.9 12.41 74.~ 53 122 59.3 66 16.5 1.49 12.12 15.0 -5 53 

-- - -- -- - -- -- - -- -- - ---- --- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- --- -- --- -- -- - -- -- --- -- --- -- - -- -- - -- -- - -- -- - -- --- -- --- ---

3lH 66 73.2 11.44 74.0 50 119 59.3 6. 14 .9 1.42 11.50 15.Q -15 SO 
~2H 61; 069 .. 0 13 .09 68.0 50 127 59.3 H 10.7 1. 57 12.77 a.o -19 59 
3)H ~I; 61.2 11.65 65.0 51 115 59.3 66 9.9 1.35 10.94 9.0 -15 46 
34H 66 ~S~7 11.39 65.Q 45 111 59.3 ~6 7.4 1.42 11.5\! 1.5 -20 42 
)5H 66 72.7 12.11 ?2 .0 54 111 59.) 66 14 .• 4 __ 1L~,L ,_;I.l~5+ B.O -15 49 
36H 66 75.7 11.51 75.0 "'-_0 I.U; 59.3 ~~ 17.4 1.39 11.21 1';.0 -9 49 
-1SH 66 66~2 10.05 66.0 45 99 59.3 bO 1.9 1.23 9 .96 7.5 -20 30 
72H 66 .-1.2 :L22 63.0 46 96 59.3 b6 5.9 1.09 9.S0 7.0 -17 31 
9GH 66 ~4~7 9.51 64.5 42 !!7 59.3 (;6 6.4 1.24 10.07 7.5 -25 33 

- FMTI!J) 
Pr~d{)Be 63 5a.6 11.50 5] .0 ~J 110 
lR 63 55.9 9~~t) 54.1) 40 80 59.'; n -2.7 1.01 9.49 -1.0 -41 21 
2H B 59.0 10.14 5].0 43 -~5 59.6 &3 -0.6 1.22 9.67 o.a -28 36 
3H 63 57.5 9.11 56.0 40 79 58.& (;3 -1.1 1.11 9.SO 0.0 -39 16 'f'} 4H 63 59.7 9.79 59.0 41 .~(f 59 .• G3 1.0 1.21 9.62 J.a -41 19 
5H n 66.4 10.3) ~4.0 51 105 59 . .& 62 7.S 1.16 9.12 9.0 -25 29 
6H 63 69.5 9.93 ;ILO so 95 5Q.7 62 9.5 1.22 9.';;2 11.0 -29 27 
7H ;] 62 .. 5 9.37 61.0 U 100 sa.6 1;3 3.9 1.19 9 .33 5.0 -36 21 
SH 63 59.2 9.14 ~{J.Q U 102 58.6 (;3 (LG 1.32 11).49 2.0 -49 19 
9H ~3 59 .. 2 9.99 60.0 42 90 59.6 6) 0.6- 1.13 9.DO 1.0 -42 21 
llJH 63 GO.3 9.07 59.0 46 !!9 59.6 .,2 1.7 1.09 9.49 3.0 -31; 19 
I1H 6J 6' . .& 10.55 64..0 51 100 59.6 G3 9.0 1.10 9.76 9.0 -1] 29 
12H 63 64.9 10.74 62.0 SO 103 59.6 (;) 6.3 1.09 9.66 7.·J -25 28 
13H 63 n.2 10.08 ~O;IJ 43 90 S€L06 63 2.6 L05 9.32 4.0 -26 ]0 
14H 63 5a.3 1.0 .. 26 57.0 43 95 59.7 1;2 -0.2 L04 9.19 0.0 -23 27 
1511 63 57.0 10.66 56.0 42 105 59.~ 63 -1.6 1.30 10.32 -1.0 -22 52 
16H Ii) 56.1 9.92 56.0 41 79 59.6 b3 -2.5 1.12 9.S9 -2.0 -)2 18 
17H 63 55.0 1.90 5-1.0 39 75 59 .. 6 (;) -3.6 1.06 9.41 - 3.0 -37 12 
laH B %.0 9.16 54.0 40 8l. 59.~ G3 -2.6 1.12 9.86 -3.0 -31 22 
19Y 63 56 .3 9 .10 55.0 41 8a 59.6 63 -2.3 0.93 7.42 -2.0 -3) 22 
20Y ;J 57.1 9.':;2 56.0 37 79 59.6 63 -1.5 L16 9.20 -1.1) -40 2J 
21Y n 59.0 9.95 57.Q 44 79 sa., G3 -0.6 1.03 9 .19 0.0 -34 17 
22H 63 59.3 10.77 58.0 40 101 59.6 i;3 0.7 1.06 9.44 0.0 -15 21 
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23H .J 59.2 9.59 59.0 41 !!4 sa •• GJ 0,4; 1.02 S .0. 2.0 -26 15 
241'1 63 66.1 12.28 6.s.~O 45 100 59 .. 6 b3 1.5 1.55 12.33 7.0 -20 30 
251'1 .J 70.3 11. 7J 69 .. 0 49 loa sa,. G3 11.7 1.30 10.29 12.0 -12 )0 
261'1 n 73,5 11.61 11.0 50 107 59.~ 63 14 .9 LH 11 .. 56 15.0 -17 46 
211'1 63 70.4 11.42 69.0 41 124 59.0 b3 n.!! 1.34 10.U 11.0 -15 U 
JaR 03 68 . .2 11. 20 ~(i .. O 50 109 59 .. 6 1;3 9 .. '; 1.12 a.!!9 10.0 -10 32 
291'1 63 73.2 12.01 11.0 56 119 59 •• G3 14 .6 1.31 10.4Q 1.3 .0 -13 42 
301'1 .2 74.5 10.13 H.C 54 109 59.5 62 16.0 1.34 10.51 17.0 -15 39 
31H 63 11.9 11.10 71.0 51 1()4 5iL6 63 1.3 .2 1.26 1Q.02 13.0 -19 37 
321'1 63 69 .. 0 10.68 67.0 44 106 59.6 63 9.3 1.01 8.49 9.0 -LG 29 
331'1 .J 66.4 10.40 66.0 49 96 59 •• 63 7.!! 1.17 9.J1 7.0 -23 27 
HR G3 65.1 1(1.12 .3.0 49 9'1 sa •• G3 {;,,5 1.09 9 .54 1.0 -20 29 
351'1 .3 72.7 11.09 12.0 54 1IG 59.6 GJ 14.1 1.01 9.49 14.0 -9 37 
J61f 63 77.0 10.B 7B.O 54 104 5S .. f; GJ 19.4 1.31 10 .41 19.0 -12 46 
UR G3 66 .. 6 9.40 67.0 45 92 59 .. 6 63 9.0 1.32 10.44 10.0 -27 32 
121'1 03 64.7 9.25 64. .. 0 4.4 94 59.6 63 6.1. 1.17 9.32 600 -24 26 
9GH ~3 63.9 9.64 64.0 42 !!o 59.6 63 5.2 1.49 11.!!1' 7.0 -49 29 

"FED 
Predose 72 59.8 9.70 58.0 40 98 
1lI 72 66.) 9.63 66.0 50 95 S8.1! 72 7.5 0.B6 7.2. 7.0 -12 24 
2H 72 65~6 10 .45 65 .. 0 44 100 S9.8 7J G~7 0.91 7.74 6 .. 0 -9 29 
3R 72 62.1 9.65 61 .. 0 45 g9 58.a 72 3.3 0.B7 7.35 3.0 -17 24 
4R "12 63.0 9.26 62.0 42 93 59.9 72 4.1 0.B6 7.21 4.0 -15 25 
5R 72 ;6.9 9.67 66.0 49 100 59.9 72 9.0 0.97 7.36 9.0 -1·0 25 
oR 72 66.9 10.61 64.5 45 99 59.9 72 9.0 1.04 9.!!3 7.0 -10 32 
71'1 72 62.9 9.95 .2.0 42 91 59.9 72 4.1 0.90 7.63 4.0 -13 29 
9R 72 6.2.2 9.63 62.0 43 92 59.9 72 3.3 1.19 HI. 02 3.5 -22 37 
9R 72 61.0 9.53 60.0 46 92 .s9.9 72 2.1 1.04 9.79 1.0 -Ie 29 
101'1 72 62.1 10.29 .2.0 <l2 100 59.9 71. 3.2 1.00 9.4) 3.0 -20 24 
11H 72 66.3 10.23 65.5 43 99 59.9 72 1.5 0.94 9.00 7.0 -11 31 
121'1 72 -66.9 10.45 67 .. 0 45 99 59.9 72 9.0 1.01 a .57 7.0 -15 31 
1.JIf 72 62.4 10.91 60.5 41' 105 59.9 71. 3.6 1.19 10.04 2.0 -19 37 
141'1 72 60.) 9.93 59.0 ,16 94 S9.g 72 1.4 0.99 9.31 2.0 -24 26 

151'1 72 59.7 HI. 36 57.0 43 90 58.9 72 -0.1 1.07 9.11 -1.'J -27 25 
1.61'1 72 59.3 10.67 58.5 41 109 S9.9 12 9.5 1.25 10.59 0.5 -3J 33 
171f 72 57.1 9. J1 57.0 ~o .~1 58.8 72 -lo!! 1.08 9 .19 -2.0 -31 22 
ISIf 72 57.4 9.34 57.0 42 !!9 59.S 71 -1.4 LOS 8.92 -1.0 -2 9 22 
191'1 72 59.7 10.15 59.0 42 96 58.9 12 -0.1- - h.J.'}·· -. 9-,·39 0.5 -39 27 
201'1 72 58.9 9.17 57.0 ~4 91 59.9 72 a.o 1.27 10.!!O 0.0 -39 29 
211'1 72 59. :l 9.97 59.0 42 .B5 59.9 72 0.4 1.14 9.65 0.5 -33 29 
321'1 72 61.6 10.19 60.5 43 !!4 59.8 72 2.7 1.39 11..!!1 2~O -)2 37 
231'1 72 63.9 11.45 62.0 4"- 121 59.8 72 5.0 1.41 11.99 5.0 -32 45 
24H 72 ;9.9 10.99 67.0 45 117 S9.S 12 10.0 1.29 10.94 10.5 -13 41 
251'1 n 75.6 13.79 73.5 54 140 59.9 72 16 .7 1.57 13 .30 15.5 -14 91 
261'1 72 77.2 12.29 75.0 54 119 58.8 72 19.4 1.46 12.36 19.0 -12 46 
271'1 72 75.0 12.99 74.0 53 119 58.9 72 16.2 1.52 12.91 16 .0 -5 50 
281f 72 74.2 13.09 73.0 53 122 59.9 72 15.<1 1.44 12 .23 15.0 -9 46 
291'1 72 78.4 13.64 76.0 56 129 58.8 72 19.6 1.50 12.71 16.5 -1 61 
30R 71 79.4 14 .• 6 16.Q 54 132 59_9 71 19.6 1.51 12.69 19.0 -} 64 
31R 71 76.0 12.62 14.0 54 1.19 59.7 71 17 .3 1.:19 11.64 1~ .0 -6 51 
nil 72 ?J.9 iG.)4 70.5 52 1.53 59.8 72 15.Co 1.16 14 .91 13.') -7 85 
BR 72 73.3 16.65 "HLO 45 13. 59.8 72 14 .4 1.76 14 .94 11.0 -11 70 
341'1 71 70.9 12.21 70.0 51 105 59.7 71 12.2 1.J7 11.53 10.0 -7 49 
351'1 72 79.4 13.42 77.0 57 134 59.9 12 19.6 1.42 12.02 19.0 -1 66 
36R 70 90.5 14.50 79.0 53 152 58.3 70 22.J 1.65 13.77 20.0 -3 84 
481'1 71 70~2 1<J.97 '71.0 49 109 59.9 71 11.] 1.14 9.;1 11.0 -12 40 
721'1 71 ~7 .2 10.64 67~O 44 10? 58.9 71 9.3 l.O~ 9,90 ?O -14 29 
96H 71 65.9 9.56 64~O ~9 9) 59.9 11 7.1 1.00 9 .41 1.0 -15 23 

It appears that the above study did not include orthostatic vital sign measures during treatment 
but reported AEs of orthostatic hypotension that were greatest in the 15 mgfed state compared 
tofasted - andfasted Phase IIIformulation conditions (7%, 5% and 2%) respectively. The 
most ADOs occurred in the 

No SAEs or deaths occurred 

ADOs of dystonia were observed in afew subjects in the 15 mg Phase IIIfasted and 15 mg -
fed conditions. One ADO due to tachycardia and dyspnea occurred in the fed - condition 
but not in the fasted conditions. 

The most ADOs occurred in the 15 mgfed state as shown below (found in the CSR). 
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Ta~ 10: AQ\>me E1iffit; Leo.1isg IG Di!laJ,,1imJatian ofTIEII= 
(StlldyR075417-WI-1OO8: AI! Subjl!rts }\n!lysi;:Sa) 

Silbj. m. ~d BodySystem 0i!tt:OID<> 
Age (Yr» TINImJ!D! Preferred Term On;e; Ii"", Aaion TlIkm 
Race Gfaup Ra>oit;!d Term I)"miolD Coo.rx Iake!l 

~-=r 

TreatmeM A:: 15 mg EROROS !I!Illperidoue PW~ 3 fornmlaiion illfasted sbll> 
HlOS01, Period J Centr & peiiph Ilm'Oll5 ~= <!isordm Id 10:15 Re;ol~ Modeme 

l3 Pm D}"S!a'" 2:00 !'ef!IWle<rt stop Po5sib~ 
White K'\STED ArUll! dy51Imia Ye; No 

lOOS08 Period 1 
12 PH3 

wt.~ K>\sTED 

100819 
26 

\Vll!re 
100864 

l4 
White 
100875 

II 
White 

Period 1 
PID 
FASTED 
Period 1 
PH3 
FASTED 
Pmodl 
Pill 
F.~ED 

P;ydriillIir. disoc<!o= 
Depresiom 
Dopre;;io!l 

Ps}dJiaD:ic m...d=r; 
Depvo3;ioo 
Depr~:;s:iOOl 

Ps}dJiaD:ic m....ws 
Pmanoid I"..Ktion 
Pm2moia 

C.enIi" & periph nmmlS !i}'lBn dEorde!> 
D;-;;tollY 
A.cure dy5tonia 
C.emr & peripb nerrous ~'3t~ d:i:iOIdm 
D}-stollY 
AnTle. dy;1o!lia 
P;ydrialric discCl!ers 
Azitatio" 
Aiit!.tioo 

PE}"dllittric diSordm 
Depre;;;io!l 
D~>ed 

Ps}"chiatric dismdm 
Socrn!...Jlalce 
SomooU;! 

TreatmenfB: 15 mg-ER OROS pslipaidone _ 
1 cans o.ri,..~ 1 Ce!Itr & l'e.iph nm"OU5 'y-,Bn m;ordeE 

23 - H}ye<kioesiA 
Whlt~ t'lUlbU AkalI>.E:i. 
100862 o.r; ..... , Call!" & periJ:h nerrocs S)'W'.1I1 m,orde., 

19 _ Pto,;, 

Black r'A:.lI:!V Pto;" 

100851 Period 2 
l.~ _ 

Wh!:te. ~.n,;:).1~ 

lli!;piratory system diS<lfd?rs . 
PIwj'Dgffii 
So~ 0!rruJt 

Skin am apjleOO.oges <!isorders 
SW1!lltmginal!osed 
Night sweats 

Id 9:55 ReroIwd Modeme 
4:30 l'I!m!lmet stop Possible 

No No 
2d 16:20 Re;ol,"E<I Mild 

0:30 !'en!l!mem stop Probable 
No No 

3d 16:10 Unlimwn }~ 

Pem!alle!! stop Probable 
No No 

2.1 14:10 Rerolv.d }!ow!o 
1:00 ~ SOOp Pr.obable 

No No 

Id 4:49 P"~li"E<l Modeme 
0:.36 !>ermmem: SOOp Probable 

Ye> No 
Id 11:09 R.l!solt'>d Moderate 

1:01 Jlermim.e<rt stop Probab1e 
Yo No 

4d 7:45 Re;ol\'>d Moderate 
5d 10:00 !'eElllilIleDt ;top Po,,;iole 

No No 

4d 10: 15 Re",h",d Jt!odem~ 

Sd 11:30 !'ernmn.e!lt stop Possible 
",<> No 

Re5Oh~ }!oder.JR 
!'en:w!1!i!!rt stop Possible 
Nil No 

fonnnlafion in bsted sfa~ 
6:30 P.2;oLt-ed Moderate 

Ld 5:45 !'en:!w!em stop Probable 
Yo No 

13:45 P.2;ol\·-=:t Mojerate 
10:05 Penmnem stop Probable 

Ye:; NO 

4d 23:40 Resoh'ed Moder.te 
3d 13:00 !'eon.>ro.;;rt stop Doubtful 

y~ No 

4d13:.ro 11...501\",:1 Moder.Ji\! 
lId 3:4.5 ~DI stop Doubtful 

Ye; No 

4dlJ:4/} Re5oh'!!d Mild 
8d O:OG PE..~ slop DoolltfuI 

Ye; ND 
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Trutmmf C: 15 mg ER OR(}S p.6perido~ 
f:>lbre.kf",t 
loom Period 1 

19 _ lFED 
Wh<t~ 

100813 Pffiod I 
29 _:FED 

A;ian 

1003]6 p",jod I 13 _ i'ED 

~ 

V..!llr & peripb nemrus ;y->l2m di;on!m 
Drsoollia 
Arun. dystoolia 
HI!iIrt rate mil IIIythm di=w£ 
Ta.chytmd:aa 
Simi;; tlc!iyt:iIrm. 

R2,-pinltmy system mso.-G:Ti 
D}'Sp!lDeil 
D)'Sf'Doa 
Centr & p~" IlmUlB i~'5t<!m ciHarderi 
Head.idl. 
~ 

1003)4 
21 

Asm 

Period I Cent! & peripb 1II!mIU5 5Y*ID cfuordei5 
_ ,FED Im:zit!ess 

100159 
24 

White 
100161 

20 

p",jod I _FED 
p,;,oodl 
_FFIl 

Diziill.Si 

Reipiratary system disorders 
Upper resp tract infJ!ctioo 
Respirntory tract infeaion 
Cenlr &perip!lnemru5 sy=disardBs 
D},tOIDa 

Wl:..ite Acure' dystI!!!lia 
lOOB72 PeOOd I Centr & pefiphnerroU5 5)~ disordBs 

35 _ • FED D)'stol!ia 
Black ArnIe dy510!Iia 

Centr & peripb nemrus 5j,>lem di5OTde.-s 
Hlperkfuesiil 
Akil.iliEia 

P'}'dlianic disord= 
.~l)' 

.-'\!rxieiy 

f~rmnla1iDn after co.nsumpfion o.f a hlgh-

Id j:S5 P,,,,on-ed MOOetiIIP-
11:02 Pernbl!le!lt stop Probab~ 

Y5 No 
Id 3:00 1te;oh"d ModHoue 
ld 6:03 Pernb1I!.em stop Probab~ 

Ye; ND 

ld 6:55 Re;olw.! lrfo:fm.le 
11:01 Pmrume!!l stop Possible 

Yo. No 
O:IS P!rn,m,g MOOeraIP-, 

5d 1 :42 Poimone!!l stop Po«ible 
Ye;· ND 

Id 1:55 Rewh-ed Moderate 
8:55 Pem!m!o!!!I stop Possible 

Ye; No 
6d iilloh'i!d Mode!lllP-
4d Poimonest stop Not lela!ed 

Yo No 
Id 4:27 Resal\'ed MOOerar.a 

1:18 Pernw!e!!I stop ProlMble 
Y5 No 

It! 10:OS Re;al'iBi ModmlP-
3:50 Pernb1l1em ,top Prob.l.bl .. 

Ye5- No 

Id 12:05 Re;oh-ed Mo~ 

3:00 %"tlllIlLe'rt stop Probable 
Yei No 

ld n:OQ Re5<>h",d Modet'at'" 
18:05 Poimone-:n ,top Po«ible 

N1> No 

TablE 10: Advme JX-d1t5 Leading 111 Di5elEJfun;;a.llim of~I!l'''' (co!lDElP-d) 
(StlldrR1l15477-POI-lOOll: All SubjeclS AlIllh~;; SOl) 

Not..: 0..2 ~0JBl S1Ibjed (100856) dis<:onlimrul at the sat of Pmod:1 ok" to ad, .. ,,, :veCl, "" 
e:,.J>ffienred in 1'ericd I with TI~t C. :The ad\'i!I'Se e\i01lti he "',per.enced m Period 1 "1!re !I0! of 

. ;ignmmll se<1!ritj· m = .. itluliil .. 'cl of ili.e robject by tho im'e5tigator, l:ut the ;ubject \ti15 (oru:i!IlJfd 
aM anxiolj; ilial t.lJ. ~d~~ ",'alE c.ould p~tiaUy bellJ1)re ;e"a:<! in tre fJ>lJoo.i!lg period lffid derided to 
di,co!!Iinue from m. ;truly b.furo jIIOCeedIDg to Period 2. lh :liffere:tl .:1\"",. <'V."" tm, 'iUbjecr 
a:peEnced dnri~PerOOd 1 Me d:!;cnoed ina I!ilrn.ti\!l2. 

The above subject 100856 had postunil hypotension, dystonia and other events that ultimately 
lead to an ADO in period 2. 

AEs of tachycardia or palpitations were reported in 5 total subjects and were reported twice in 
some subjects such that: 4 of these AEs occurred in the fed contions, 2 of these AEs occurred in 
the fasted _ ' condition and 2 AEs were reported in the fasted Phase III condition. 

304 



Med binder - page 438 of 549

, 

Clinical Review 
Karen 8rugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

SD 12 mg Pal Food Effect, Postural Study (in bed versus ambulatory) POI-I012 
Note that respiratory (nasal congestion), musculoskeletal (e.g. muscle spasm), vomiting and 
dizziness occurred in a larger incidence of subjects in the fed versus fasted conditions (coped 
from the CSR in the l20-Day SUR). 

Table 9: Incidence of Common. Treatment-Eme£gent Ad\1{'ISe Events by Body 
Systemand Preferred Term 

(Study P AllOROS-P01-I0l2: Safety Analysis Set) 

Body System ~r OrgaD Cbss 
Dictionary-deri\oed Tenu 

Total no. subjl!ds with adverse events 

Nen-ons system di50:rd~n 
Dizz;iness 
Headllche 
Sonmolence 
Disnub:mce in am-nnon 

G~stn>intestin,,1 disordHs 
Nsuse .. 
"'i,,Torniting 

G~ner:ll disorders and administration 
site c ~ndifions 
Asihenia 

P"y<hiatric disorders 
Anxiety 

Respiratory, thoracic and me-di3"tin.,1l 
disorders 
Nasal congestion 

Musculoskeletal and conneelk. iBsue 
disorders 
Muscle spasms 

Infections and infest:rfion~ 
U~er I1!:SPirsrorv rract infECtion 

Fed Anibulant Fasted Ambulant Fasred Ikd 
(Tteatme:nt A) (Treatment B) (Tteannent C) 

(N=62) (N=64) (N=64) 
n(%} n~ii) n (%) 

15 (24) 16 (25) 12 (19) 

IG (16) 9 (14) 9 (14) 
7( ll} 5 ( 8) 3 ( 5) 
2 ( 3) 4( 6} 5 ( 8) 
2 ( 3) 1 ( 2) 1 ( 2) 
2 ( 3) I( 2) 0 

5( iI) 4{ 6} 5 ( 3) 
2(3) 2 ( 3) 1 ( 2) 
.3 ( 5) 0 1 ( 2) 

4( 6) 1 ( 2) 2( 3) 

0 0 2 ( 3) 

I ( 2) 4(6) 2 ( 3) 
0 :2 ( 3) 0 

4 ( 6) l{ 2) 3 ( 5) 

3 ( 5) 0 "} ( 3) 

J ( 5) 1 ( 2) 2 ( 3) 

2 ( 3) 0 0 

0 2 ( 3) 0 
0 2 ( 3) 0 

NOTE: Incidence i. bllSed on the number of subjects, not the nmnbH of events 
Only ad"",. e"ents with an incidence of ~t least 2.5% in at \east 1 tceatrnP-'1t group are included. 

Total 
(N=74) 
n(%) 

36 (49) 

24 (32) 
12 ( 16) 
9 (12) 
4{ 5} 
3 ( 4) 

14 (19) 
5 ( 7) 
4 ( 5) 

7 ( 9) 

2 ( 3) 

7 ( 9) 
2 ( 3) 

7 ( 9) 

4{ 5) 

6 ( &) 

2 ( 3) 

1 ( 3) 
2 (3) 

~.----.-. -- -

There were no deaths or SAEs and only 3 ADOs of dystonic-related reactions in 2 subjects (1 in 
the fed and the other in the fasted state) and a respiratory system ADO (nasal congestion) in the 
fasted treatment condition. 

The following additional safety findings are noted: 
• "One subject (000027) experienced adverse events that included palpitations, 

heart rate increased, and blood pressure increased after receiving 12 mg 
ER OROS paliperidone in Treatment A (Attachment 3.1) 
(see Section 4.4.2.2). According to the vitals signs measurements, this 
subject experienced pulse rates above the normal range during the study 
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(maximum of 146 bpm 30 hours after study medication administration)." Treatment A 
'is the fed condition. 

The below table shows mean increases in heart rate that were greatest in the fed 
condition (from the CSR). 

STUDY PALIOROS-POI-101J 

OUtput 0'$.01. vital Signs. Descriptive statistics on Ra~ Data anll Crrange Cram Ba8elln~ 
----- -- .----- ------- -- - -- --- -- ----- -- - -- -- -------- --- -- -- - ---- ----- - ---- - -. -- ---------- --- -- - -- --- -- -- - ----- -- --- ---. 

---

lInalYBiB Set. Satety 

BaBe - - -- -- - -- -- -.- -- ---
f'l Mean SO Me<1 Min Max J.Jean N Mea.n SII 

--.----.---------.- .- - --- - --- - --- - --- - - ---- .------
Supine pUlse(/min) 
~~~ __ ~~~~_~ __ ~~MM_ 

OCRl!l!NIm 
14 67.4. 10.11 n.o 51 lI9 

FIlD~ 
Pre40se ;2 .0.2 6~t5 59.~ 51 .79 ';0.2 
9Y .2 ;;5.'1 9.25 62.5 52 lI9 6Q.2 62 '1..1 1..12 
2'11 58 ';·L? 10.01 .2.0 51 99 60.2 SA 4..4 1.19 
3011 58 79.1 n.'9 18.0 59 146 60.2 511 lA.8 LBO 
'811 58 10.9 11.90 6B.O 52 121 60.2 5S 10 .• 1.4.2 
72h 57 72.,6 12.11 71.0 52 110 60.] 57 12 . .;1 1. 57 
96h 59 69~O 11.27 65.0 52 107 6Q .2 511 7.B 1.40 

PASTRD A/fBllL:.JlT 
Prcaose H .0.0 & .12 59-0 51 SO 60.c> 
9Y ;, 62.5 9.7J ~lJ.5 51 S9 GO. (I G4 2.4 0.92 
2'll 59 63.2 9.]6 62.0 SO liS 59.4 59 ].B 1.11 
3011 59 16.0 11.09 79.0 52 98 59.4· -59 'K'!:-1"-' "1-:]4 
4all 59 68.1 10.23 68_0 52 99 59.4 59 -9.. ) 1.21 
7211 5a 71.0 10.45 70.0 52 96 59.] SA 11.7 1.4] 
96ll" 59 G6.9 10.66 ~4.S 50 99 59.4 58 7.5 1.26 

PASTED BIlJJ 
pre.aos:e 04 tiO.7 7 .. 65 59.0 51 79 €O.7 
9f! f4 64..5 9.16 ~2.5 50 So 60.7 64 ].B 1.17 
HII ;2 63.7 9.32 ;1.0 51 !l5 fO.~ 62 ].1 1.27 
30B G2 77.5 10.50 79.0 53 112 GO.6 62 16. .9 1.6.f. 
4all 61 69.4. H.21 69.0 50 lI9 (;0 ,0 '61 S.B 1-41 
12ll ;0 69.; 9.00 69:0 48 94 60.7 60 S.9 1.25-
9611 GO ;8.2 9.49 .9.0 51 96 GO.7 60 7.5 1.34 

Supine SBP results are shown below. 

ears 'ttl'S Way 
AP~n original 
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change ------------------
En Mell Min Max 

- - -- --- - -- - --- ------ - ---

!l.BS ).0 -11 28 
9.10 3.5 -12 3G 

13 .69 19 .0 -10 e4 
10.79 10.0 -13 59 
11.B7 1.4.0 -17 49 
10 .• 5 Ii.O -11 45 

7.39 2.0 -19 18 
a.52 2.0 -20 )Q 

10.]0 19.0 -0 ]9 
9.3.2 a.o -5 37 

10.B9 9.S -15 43 
9.61 ;.0 -10 31 

9.39 ].0 -26 2. 
9.99 2.0 -2G 27 

13.06 11.0 -1.2 5. 
11.0' 9.0 -21 39 

9.65 9.0 -21 32 
10.41 7.5 -2] .. 
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OUtput DW.Ol. vital Signs, DeacrlpUve Statistics on RaN Data ana CtJange !rom Baseline (continu"a) 

Ma1ysis Set, Sarety 

Base ------ - -- -- --- -- --- cnange -- -- - -- -- - -- -- - ---
N Mean SO Moo Min Max lean 11 ~lean SB SD ~a 

-- - -- -- - -- -- - -- -- -- ------ - --- - --- - --- ------ ------- ------- -------
supine SBP(mmHgl 
.................................. _ ............. 
SCRI1JlNIN:; 

H 118.1 9.12 11B.5 100 1J~ 

FIID »mOLA.Nr 
Prea.ose 62 116.7 10.51 117.0 97 1J9 ll6.7 
911 62 114.2 9.99 112.5 99 1]9 ll6.7 62 -2.5 1.29 10.15 -1. 0 
Hh 58 114.~ 11.10 112.5 95 140 1H.;'; SS -2.1 1.55 ll.B:! -3. 0 
)OR 58 120.J 9.B) 121.5 100 140 1H.~ SS 3.5 . 1.43 10.B9 4.5 
49h 59 IJ1.2 10.12 121.5 100 140 1H.~ 5S 4.6 1.20 9.19 &.0 
72h 57 120.4 9.90 121.0 99 U9 116.9 57 3.6 1.25 9.42 3.0 
96h 58 119.9 11.59 120.5 97 140 1H.6 SS J.3 1.45 ll.OS 1.0 

FASTED AHBULMIT 
Pre-dose .4 115.4 11.05 113.5 92 lJ9 liS .4 
911 .4 H19.9 9.9·5 107.5 96 H6 liS .4 64 -5.5 1.21 9.71 -6.0 
24h 59 113.6 11.56 11.2.0 91 lJ9 ll5.6 59 -2.0 1.51 ll.Se -2.0 
30R 59 119.5 10.97 118.0 99 1]9 ll5.6 59 J.B 1.4J 11.01 3.0 
49h 59 119.4 9.63 11B.·O 99 U9 liS .6 59 J.B 1.U S.79 4.0 
12h 58 118.9 9.93 119.0 94 139 115.9 5S 2.9 1.36 10.37 2.5 
96h 58 118.0 9.24 119.5 99 139 115.7 5S 2.3 1.25 9.52 3.0 

FASTED BIID 
Pre-dose " 116.7 10_92 116.0 99 1J9 1H.7 
9I1 .4 112.9 10.25 110.0 96 139 1H.7 64- -J. B 1. 30 10.42 -3.0 
2~n 62 113.8 10.29 113.0 99 139 11~.6 GJ -2. B 1.32 10.37 -1.5 

]01f 62 119.2 10.92 117.0 100 159 116.6 62 2.~ 1. 75 13.7-& 3.5 
4an 61 120.1 9.35 120.0 100 139 116.4 Gl J.7 1.31 10.26 ~.O 

nn 60 121.1 11.29 121.0 90 140 1.H.7 60 4.~ 1.38 10.66 ,_0 
9Gh .0 119.0 9.95 119.0 100 140 116.7 60 2.3 1. OJ 7.99 2.S 

7.1.13 Withdrawal Phenomena and/or Abuse Potential 

The submission does not include special safety trials. This drug class is not known to show 
withdrawal or abuse potential effects in Phase III trials (refer to labeling of approved drugs). 

7.1.14 Human Reproduction and Pregnancy Data 

The submission does not include special safety trials. The sponsor indicates that there were not 
pregnancies during any of the clinical trial. 

7.1.15 Assessment of Effect on Growth 

The submission does not include special safety studies. 

7.1.16 Overdose Experience 

The following is italicized since it contains some reviewer comments and conclusions by the 
undersigned reviewer (unless otherwise specified). 

Section 7.1.18 on a review of the literature revealed overdose cases involving Ris that generally 
did not reveal any new findings that differ from that already described in this review. Note one 

307 

--

Kin Max 
------ - ---

-29 29 
-l3 29 
-23 26 
-15 29 
·23 27 
-19 42 

·-31 17 
-25 24 
-22 3, 
·19 ·22 
-16 27 
-23 27 

-39 21 
·30 23 

-}9 60 
-20 JO 
-26 25 
-17 16 



Med binder - page 441 of 549

, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral formulation 

overdose subject had QT prolongation. See section 7.1.12 of a special QT interval study 
conducted with IR Pal. 

Note some SAEs and/or ADOs of "overdose" or related events in Pal trials, as indicated in 
previous sections of this review. A description of any new remarkable jindings that differ from 
that already described in other sections of this review. The SCS has a section focusing on 
overdose experience (section 6.5 in 2.7.4 of the submission). Overdoses occurring in the Phase 
III trials were reviewed by the sponsor and 3 subjects are described as having "excessive" 
overdoses of24 g, 270 mg and an estimated overdose of 135 to 405 mg in each of these 3 
subjects, respectively (numbers 300095, 300359 and 50215, respectively). Subject 50215 who 
had the highest estimated dose, was admitted to the hospital on the day of ingestion (exact times 
were not found in the sponsor's summary) with "prominent dysarthria" and a blood pressure of 
100160 mmHg. The subject was a 35 year old male. Subject 300359 (270 mg overdose) 
became unsteady and fell. CP K was 342 on admission and his urine drug screen was positive 
for tetrahydrocannabinol. The 24 mg overdose was associated with nausea, sedation and 
headache. All 3 subjects recoveredfrom their AEs associated with overdose. 

Additional subjects were found by the sponsor to have "overdoses" (in excess of assigned dose 
level) ranging from 6 mg to as high as 60 mg. The observations of these subjects, as described in 
section 6.5 of the SCS did not yield any new and remarkable clinical informatio.n. 

7.1.17 Postmarketing Experience 

Paliperidone is not marketed in any country (as previously described in this review). Therefore, 
there is no postmarketing information on the drug. However, risperidone is marketed and is 
metabolized to the active compound of Pal (9-0H risperidone) as previously described. The 
submission contains some postmarketing information on risperidone. Postmarketing information 
of US marketed drugs is provided in periodic safety reports and other submission under the 
Risperdol® NDA. Postmarketing information on risperidone is also described in current 
approved Risperdol® labeling. 

The Clinical Overview Module 2.5 of the submission summarizes the postmarketing information 
on risperidone based on the sponsor's results of their pharmacovigilance database (through 
4/30105, in which risperidone was first licensed as an antipsychotic agent in 1992 in the UK). 
The sponsor indicates that the frequency of case reports of "pituitary tumor, enlargement or 
related abnormalities for risperidone" is rare «0.01 %) and that their data do not provide 
evidence for an increased risk for breast cancer in males and females treated with the drug. 
Worldwide exposure ofrisperidone is also reported to be over 22 million person-years. 

Reviewer Comment. In the opinion of the undersigned reviewer, postmarketing data poses 
major limitations injinding a potential safety signal, such that failure to show a safety signal is 
not adequately assuring that a potential safety signal does not exist. 

Refer to Section 9 of this review for recommendations relevant to a potential carcinogenicity of 
Pal. 
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7.1.18 Review of the Literature 

Methods of the Sponsor's Literature Search. The sponsor conducted a search ofthe literature 
using several standard databases (e.g. Medline, Embase and others) using search terms of9-
hydroxyrisperidone, 9-0H-resperidone, 9-hydroxy-risperidone, paliperidone, and CAS Registry 
Number 144598-75.4. 

237 publications were retrieved from the search. 88 of these articles were selected for review of 
the full text on the basis of these selected articles containing reference to "safety, tolerability, 
toxicity, adverse event(s), overdose, pregnancy, lactation, or QT prolongation" found in the title 
or in the abstract of the given article. However, if the term "toxic" appeared in a given title or 
abstract, and was used in the context of plasma levels in absence of clinical toxicity or safety 
information (e.g. articles focusing on methods for monitoring plasma levels), then article was not 
reviewed by the sponsor. 

The results of the sponsor's search are outlined below, as part of the reviewer's comments. 

Reviewer Comments on the Results of the Sponsor's Review of the Literature. The sponsor's 
review of the literature generally did not review any new or remarkable clinical information. 
The following are some key findings described in the review: _ ~__ _ . 

o Potential risperidone-drug interactions are suggested. 
o Additional articles on pharmacokinetic properties of risperidone 
o Afew articles on QT prolongation in which thefollowingfindings are noted by the 

undersigned reviewer: 
o One article (Admamantidis, MM, et al., 2000) is reported to show that Ris is 
similar to a class III anti-arrhythmic drug with respect to potential arrhtymogenic 
properties depending on "predisposing factors " based on drug effects on the action 
potentials recorded from rabbit purkinje fibers (1 uM Ris and 3 uM 9-0H-Ris resulted in 
a + 99±14% and + 118±28% change in "class III effects, " respectively, in which a 
"drastic" lengthening in the duration of the action potential and an early-after
depolarization were observed). 
o Preclinical evidence for greater binding of 9-0H Ris in myocardium compared to 
plasma (Titier et cal., 2002). 

o Extrapyramidal side effects (EPS): EPS rated on the SAAS wasfound to be correlated 
to plasma levels of9-0H Ris and Ris, respectively (Spearman's p=O. 76, p<0.01 between 
active antipsychotic fraction and SAS score (Yoshimura, et cal, 2001). 

o Prolactin serum levels were weakly correlated with serums levels of9-0H Ris 
(Spearman's p=O. 28, P value could not be found in the review) and were not correlated 
with Ris (Bruggeman, et aI., 2003). 

o Afew overdose cases involving Ris are reported in the literature but generally did not 
reveal any new, clinically remarkable findings. However, it is notable that one case of a 
21 year old schizophreniafemale patient who ingested 50 tablets of2 mg Ris had sinus 
tachycardia of 149 bpm and QTc of 414 mscec (type of correction could not be found in 
the review) at 4 hours post drug intake. 9-0H Ris serum levels were 100 nglml and at 
48 hours post-ingestion serum levels decreased to 59 nglml. Generally, QT or QTc 
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intervals of less than 450 msec are not considered clinically remarkable. However, a 
QT prolongation effect of Ris must be considered which may have greater clinical 
relevance in patients at risk. ALthough, note that this patient was female, of which 
females are generally considered show a longer QT interval than males and may be at 
greater riskfor QT prolongation or adverse effects of QT prolongation. 

It is not clear if above key findings are reproduceable. However, the above findings are 
generally not unexpected given the existing knowledge of drugs in this drug class. Regarding 
potential drug-drug interactions in the literature, OCPB input on Pal-drug interactions is 
pending. 

7.2 Adequacy of Patient Exposure and Safety Assessments 

See previous subsections regarding limitations with the safety data provided. Refer to the final 
section of this review for comments and recommendations. 

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and 
Extent of Exposure) Used to Evaluate Safety 

Description of Studies, Safety Datasets and other Aspects of Exposure and Safety 
Assessments. To avoid redundancy, refer to Section 4 for a description of studies and overall 
enumeration of subjects and refer to Subsection 7.2.1.3 provides the enumeration of subjects by 
duration ofa given treatment. Section 7.1 describes each safety dataset (pooled and unpooled 
datasets) and the safety assessments conducted. 

Patient Exposure. This subsection provides more detailed information in the enumeration of 
subjects that was not provided elsewhere in this review and within accordance with the Clinical 
Review MAPP. Enumeration of subjects by treatment group or condition of a given safety 
dataset is provided as well as enumeration of subjects by additional subcategories (e.g. 
subcategorized by disposition, number of com pieters). 

Tables in this section were copied from the submission. 

Pooled Pivotal Phase III Trials (-303, -304, and -305). The table below is of the 3 pivotal 
Phase III trials that were pooled for safety analyses. 

Enumeration of Safety PopuLations and Com pieters in Completed Phase III trials. 
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Table 3: Number of Subjects Randomly Assigned to Each Treatment Group 
(pooled Double-Blind Studies R0764n-SCH-303, 304,305: All Randomized Subjects) 

AIl 
r.md<>Illized 
5!lbjeclt; 

Placebo 
(N=360) 

n.(%) 
360 (100) 

3mg 
(N=127) 

11 (" .... ) 
127 (100) 

6mg 
(N=235) 

n(%) 
235 (100) 

EROROSPAL 01=Pine 
9mg 

(N=24-7) 
n(%) 

247 (l00) 

12mg 
(N=242) 
n("/ .. ) 

242 (100) 

15= 
(N=1l5) 

11("/0) 
115 (l00) 

Total 
(N=966) 

11(%) 
966(100) 

lOmg 
(N=366) 

n('%) 
366 (IOO) 

Subjeru 355 (99) 127 (lOO) 235 (100) 246 ('-'>99) 242 (100) 113 (98) 963 (:>99) 364 (99) 
evalnabl" fur 
5afet} .. 
• Sulljeru who recei-.-ed at.least 1 dose: of wdy lD!!<ficatioa 

The following enumerates subjects in various treatment by disposition categories. 

Table 4: Study C<lmpleiion! Withdrawal Infunnation 
(Pooled Double-cBlind Studies R076477-SCH-303, 304,305: Safe!! Analysis Set) 

EROROSPAL Olaozapme 

Placebo lmg &mg yrog 12mg 15mg Total 10mg 

(N=355) (N=121) (N=2J5) (N=246) 0'1=142) (N=lll) (N=963) (N=364) 

n (%) n (%) n ('Hi) n (%) n (%) n (%) n (%) n (%) 

Completed 142 (40) 70 (55) 131 (56) 164 (67) 155 (64) 82 en) 602 «(3) 218 (63) 

Withdrawn 213 (60) 57 (45) 104 (44) 32 ( 33) 87 (36) :>1 (27) 361 (37) B6 (37) 
Subject choice 36 ( 10) 17 (13) 2& (12) 
(subject'il.'iihdrew 

2& (11) 29 (12) 6. ( ?l 1~8J.ID .. __ 33 (9) 

cons,em) 

Lost to follow-up 6 ( 2) I ( 1) 9 ( 4) 2 ( I) 10 ( 4) 2 ( 2) 24 ( 2) 11 ( 3) 

Ad1i'€Ise event 18 ( 5) 3 ( 2) 16 ( 7) 10 ( 4) 14( 6) 4( 4) 47 ( 5) 21 ( 6) 

Death 0 0 0 0 i) 0 0 I «1) 

Study me:ruc3tion J ( I) 1 ( I) 0 0 3( I) 2 ('2) 6 ( 1) 4 ( 1) 
non-c:ompli:m::e 

Lack of efficacy 144 (41) 31 (24) 4<1 (20) 42 ( 17) 19 (12) 14 ( 12) 162 ( 17) 59 (Hi) 

Otha- 6 (2) 4 ( 3) 5 ( 2) 0 2 ( 1) 3 ( 3) 14 ( I) 7 ( 2) 

1 Elderly (unpooled) Phase III Trial, -302. The following enumerates subjects in various 
treatment by disposition categories. 
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Table 5: Study Completionf \\frthdrawal Infonnation 
(Study R076477-S0I-302 Safety Analysis Set) 

Pl:ocebo EROROSPAL 

(N=3S) (N=76) 

n(%) n (%) 

Completed 26 (6&) 64 (34) 

Withdrawn 12 (32) 12 (16) 
Lad: of e.fficacy 6(16) 1 ( 4) 

Adverse event 3 ( S) 5 ( 7) 

Subjeot d>oice (subject withdrew consent) 1 ( 3) :\ ( 3) 

Th!ath 1 ( 3) 0 
Study medi~ation nOI>-compliatlce 0 1 ( 1) 
Other' 1 ( 3) I ( 1) 

Tornl 

(N=1l4) 
n(%) 

90 ( 79) 

24 (21) 
9 ( 8) 

g ( 7) 

3 ( J) 

1 ( I) 
1 ( I) 

2 ( 2) 
• These included di5co1l1inuatiO!l on Day 36 due to p .... soDal circum.t:mces fur the snbject 

in the Jl'lliperidone group and discontinuation on Day 32 due to lack of study 
medialtiQn at the site fur ~ subject in !he placeOO group. 

Cro5Hefuence: ModS.3.5.IIR076477-SCH-302\Sec4.1 

The following discussion is the enumeration of subjects receiving 6 mg or higher daily doses of 
Paliperidone in Phase III trials. The dose-level of at least 6 mg was chosen for this discussion 
since this is the recommended dose for treatment in proposed labeling. Although, note that 
proposed labeling "also suggests a 3 mg daily dose level, as well as higher than 6 mg dose-levels 
as being effective. . 

The following outlines the number of ITT Safety subjects and completers in completed Phase III 
trials of subjects receiving at least 6 mg daily of Paliperidone, as specified: 

• In the 3 pivotal Phase III trials (Studies -303, -304, and -305): 
o 806 subjects received at least one dose of 6-15 mg of Paliperidone (the Intent-to

treat Safety Population) and an additional 127 subjects were in the ITT safety 
population of the 3 mg Paliperidone groups ~l 

o 532 subjects in the 6 to 15 mg Paliperidone group completed the study and 70 
subjects in the 3 mg groups completed the study. 

In the elderly phase III 3-12 mgJlexible daily dose trial (-302): 
• 76 elderly patients received at least one 3-12 mg daily dose of 

Paliperidone. 
• 64 subjects were completers. 

Ongoing Phase III "Prevention of Recurrence" Trial-301. This ongoing trial has a DB 
phase and assignment to study drug remains blinded. As of the 5/31105 cut-off date 462 subjects 
enrolled in this study. Since this study remains blinded and is ongoing, only information on 
SAEs and deaths are provided (e.g. enumeration of subjects by treatment, duration of treatment, 
and other exposure information cannot be found or are not provided, and the sponsor clearly 
states that safety results on AEs and clinical parameters are not included in the submission). 

Enumeration of Subjects in Longer Term Open-label Extension Trials. 
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Long term exposure was only examined in the above tabulated open-label (OL) extension trials 
(-702, -703, -704, -705). 

TaMe 6: Smdy Completion' Wilbdniwal. Illfornmion TIlrougll31 ~y 2005 
(pool;!d Opal-Label Studies Rl17M77-SCH-7tr2. 703,704,705 Safety _~ysis 58:) 

---P\aIPali.-- --PIllilPaJi- -OW!IPali- -Tot>l.!>.ilip~-

PaliDuruion. n (%) PiliDoruion.Il (%) "lllI1i Du..&tion, n (%) Pa!i Dm-",tion, n (%) 
:;3 mODlhs:>3 II!01!!h5 53 mmIlhs :>3 toolEh>sJ 1IlDnth6:>3 m.-m1h;sJ m.mths :>l:m0uth5 
o-~107) (N=l:\S) (N=l7&) (N=5Qi) (N=100) (N=14J) (N=391) (N=716) 

Coml'leted (I 5 ( 4) (I 9 ( 2) (I If If 14 ( 2) 

Ongoing!!; 46 (43) 97(76) 83 (47) 3154(71) 31 (29) 107 (7i) lOO( 41) 56B (73) 

Withdra1rJl .61 (57) 16(20) 95 (5J) B2(16) 75 (71) 36(2i) 231(59) m(l.S) 
SWject dlOice(5lIbjet:t 23 (21) II (9) 34( IJJ') 62 (12) 27 (15) 14{11f) ~(2I) &7(U) 

wi1!!d.--ew (OOll!!ll) 

l.o<t to lilIlow-up 7 ( 7) 7 ( 5) 15 ( 8) 15 ( 3) 9 ( 8) 1 ( I) H( &) 23 ( J) 
Ad\=ea'mt 7 (7) 3 (2) 15 ( S) 19 (4) 19 (18) 4( 3) 41 (1Il) 26( 3) 
DMth 0 If 0 0 0 1 ( I) 0 1«1) 
Other 24(22) 5 (4) 31 (11) J6( 7) 1(1 (19) 16(U) 75 (19) 57(7) 

• As oni Mq2005. 

Sofar (as of the May 31,2005 cut-off date), only 14 subjects have completed the OL extension 
trials. 

The Safety Update Report (SUR) provides additional safety informationfrom the OL extension 
trial dataset from the following subjects that are enumerated in the table below on the basis of 
exposure (as copied from the SUR). Note that the number of subjects receiving Pal treatment for 
at least 6 months and for at least 12 months, respectively, meets lCHguidelines_ 

T;tble 12: r"",1 D-=1i<>" ofPaliperi<iooa E>;;posure- Double-Blind + OJ:en--Labet - Th..--oug!l 
1 NCII.'emiler 2005 

(Sttilie< Rll76477-SCH-1Il:!. 703. 7M. iUld 705: SilfelJr .-'lmlj% ~l 
-PIA'Pili PzlliPoIi OJ~ -- -- T",01 
(li:;236) (N=6SJ) (l\~'4~) (N=1l70} 

T"",[ dur~1ioJ .. c.f "Ild)- medi",a ... (uy) 
N 2.l-S ~g~ 24" II iO 
C.toSOIJ·.!l (%} 
W;oI;H 3J (15) 4( 1) 4~ (!3) 83(1} 
W~}-S 17( 7) -II ( 6) IgP) ic( 6} 
W;oI;9-12 17(7) n{ S) I~( 6) 91 ( 8} 
W;oI;13-l6 ~( 2) .fS( 7) 13(.5) c6( 6} 
W;o1;17-10 5( 2) J.5{ 5) 6(1) 47( f) 
W;oI;21-2-1 20(8) n(3) ll( 4) H(l) 
W ... 25-2S 30 (13) H{l) ;BC 9) o7( 6) 
W;oI;19--11 !3(~ 99(14) 13{ 5J 115 (II) 
W~33--36 7(3) -1)( 7) 9( 4) 61 ( }) 
W;o1;37-40 4( 2) 31 ( 5J 7(3) 42( -I} 
W""41-+I 19( 8) n{O) 2f( 10) 6of( 6) 
W;o1;H-4S 9( ~ 27(-4) 15 ( 6) 51 ( 4) 
W;oI;49--J2 36( 15) -!-I{G) :H(H) IH(IO} 
;:.'t\"'Q;.;ft~1 IS( 8) 193(28) lo( 6) TIS (IS') 

M.",(SD) 195.4 (l'M.S:i) W_O(l26.33) 18&.8 (m.l5J 1242 (130.13) 
Mo.Ii", !ll.O 237_0 l&!l.O 1lB.O 
&lase (1;391) j26;-I51) f1;}79} (1;453) 

_"_II-"fll=""'"jL,-h>l>1S_ 

Enumeration of Subjects in Phase IIII Trials. 
The 17 Pooled Phase IIII trials of healthy subjects (includes some cross-over studies and some 
placebo controlled trials) enumerates subjects in this safety dateset. 

• Paliperidone, OROS®: 275 subjects 
• Immediate release (IR) or other formulations of paliperidone: 219 subjects 
• Placebo: 62 subjects 
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• Risperidone: 52 subjects 

The 3 schizophrenia Phase I trials were pooled for integrated safety analyses with subjects 
receiving at least one dose of study drug enumerated as follows: 

• Paliperidone, OROS®: III subjects 
• IR formulations ofpaliperidone: 34 subjects 
• Risperidone: 55 subjects 

Other Phase IIlla studies are shown in a separate set of tables below that were not pooled for 
integrated safety analyses since these studies differed drastically in study design such as in the 
patient population examined (e.g. renal impaired patients) or in were a study focusing on a 
specific and unique objective (e.g. a study focusing on cardiovascular effects). These 7 studies 
consisted of a total of298 subjects received IR or OROS paliperidone of which 93 of these 
subjects had schizophrenia or schizoaffective disorder. 

Section 7.2.1.3 below provides exposure to study drug in various studies. 

7.2.1.1 Study type and design/patient enumeration 

See section 4 of overall study design of each study and enumeration of subjects. 

7.2.1.2 Demographics 

Demographic information was previously described in Section 6.1.4 for the completed Phase III 
trials. Phase I studies were generally conducted on healthy adults, unless otherwise specified in 
summary tables in Section 4 of this review. 

7.2.1.3 Extent of exposure (dose/duration) 

Although this subsection only focuses on treatment by dose-level and byduration, in accordance 
with the MAPP. Other aspects of the extent of exposure were previously provided. 

Pooled Completed Pivotal Phase III Trials The following table summarizes exposure by 
duration of treatment in the pooled, pivotal Phase III trials (of primarily non-elderly adults) 
which used a parallel-group, fixed-dose design (copied from the submission). 
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Table 8: E:!I.ient of Exposuce 
(Pooled Double-Blind Studies R076477-SCH-303, 304, 305: Safety Analysis Set} 

EROROSPAL 

Placeho 3mg 6mg 9mg 12mg 15 mg . Total 
(N=355) (N=127) (N=235) (N=146) (N=242) (I\'=I13) (N=963) 

Total duration, 11.1)'8 

N 355 127 235 246 242 113 963 
Category n(%) n(%) n (%) u(%) 1l ("/0) n("l0) u(%) 

~7 33 ( 9) 10 ( S) 23 ( 10) 19 ( 8) 26 (11) 6( 5) B4( 9) 
8 -14 34 (10) 8 ( 6) 22 ( 9) . 13 ( 5) 12 ( 5) 2( 2) 57 ( 6) 
15 - 21 71 (20) 19 ( 15) 22 ( 9) 18 ( 7) 16( 7) 10( 9) B5 ( 9) 
22 - 28 45 (13) to( 8) 21 ( 9) 16 ( 7) 18 ( 7) 5 ( 4) 70 ( 7) 
19 -35 22 ( 6) 6(5) 11 ( 5) 13 ( 5) 8 ( 3) 4( 4) 42( 4) 
:=:36 150 (42) 74 (58) 136 (58) 167 (68) 162 (67) 86 (76) 625 (65) 

lvfean (SD) 2.8.4 (13.66) 321 (13M) 313 (14.17) 34.5 (12&7) 33.3 (13.95) 363 (l150) 333 (13.47) 
Median 2.8.0 41.0 4LO 42.0 42_0 42.0 42.0 
Range (1;50) (1;48) (1;48) (1;49) (1;51) (1;47) (1;51) 

Note: The duration of exposure includes days 011 which subject; did not actually take study medication. 

OIanzapine 

IOmg 
(N=364) 

364 
u(%) 

26( 7) 
14 ( 4) 
41 (11) 
31 ( 9) 
19 ( 5) 

233 (64) 
33.7 (1233) 

42.0 
(1;52) 

Completed Elderly Phase III Trial (Study -302). The following table summarizes exposure 
(in duration) and the overall mean and median dose-level in subjects in the elderly flexible dose 
(3-12 mg/day) Phase III trial (copied from the submission): 

TGbl dnration, days 
N 
Ca.t!!gorJ. n (%) 

Table lI: E"':;81t ofR\:p0.illIe 
(Study R07M?7-SCH-302 SafEty Anal"", Set) 

Pl"{~1:o 

(N=3S) 
EROROSP_"J. 

(N=76) 

76 

S7 J( 5) 4(5) 
S-H J(S) 1(1) 
15-21 1(3) I(l} 
22 ·}S J( S) I{ I) 
29 -J5 1( 5) 3{ 4) 

;::36 27(71) 65(87) 
M!iIll (SD) 34.9 (12.35) 3S.S (937) 
Mediilfi 42.0 42.0 
Ra.!l~ (3A5) (4;45) 

Noe: Th~ dJ.rri>tionof a-pElsm.lncludo-5 days on which ;u1:jects .saMt acmally illke &D:ldymediC"tiOIL 
Cm;i-<eference: SCH-3021'S&:4.6 

Ongoing Phase III Prevention Relapse Trial-30l 
This study has a DB phase and is ongoing with data blinded such that information by treatment 
group and duration is not provided at this time. 

Ongoing Open Label Studies. These studies are ongoing 6 month (in the elderly study, -702) 
or 52 week OL Pal trials (primarily non-elderly Phase III trials, -703, -704 and -705). 

These trials are the sponsor's main source for providing longterm safety, yet trials remain 
ongoing. See subsection 7.2.3 for a discussion relevant for adequacy of overall exposure and for 
longterm exposure, while the data supporting conclusions under subsection 7.2.3 are provided 
below, as required by the Clinical Review MAPP. 
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The sponsor provides safety data of ITT safety population using a May 31, 2005 cut-off except 
for deaths and serious adverse events in which an August 31, 2005 cut-off date was employed (in 
the NOOO submission). Updated information was reviewed' in a 120-Day SUR which covers 
exposure (section 7.2.9). 

The following table sho:ws exposure duration, mean and median dose for OL trials of which trial 
employed a flexible dose design of 3 to 12 mg daily of OL Paliperidone using starting daily dqse 
of 6 mg (table is copied from the NOOO submission). See section 7.2.9 for updated information. 

Table 10: Extent ofE.'!posure to Open-Label ER OROS Paliperidone Through 31. May 2Q05 
(Pooled Opeu-LaJ>.>.l Studiei R0764 77 -SCH-702, 703, 704, 705 Safety Analysis Set) 

Total durnn(}n, days 
N 
Cat.egOlY, n ("10) 
\Ve2kI-4 
Week5-S 
We2k9-12 
\V""J< 13-16 
Week 17-20 
\Veek 21-24 
W""J<25-28 
Week 29-32 
Week 33-36 
Week 37-40 
W",,-1;41-44 
W""k 45-48 
Week 49-52 
::>W"ek52 

Mean (SD) 

:Meruan 

R= 

PlalP;ili PaliJPali Obm/Pali 
(N=235) (N=683) (N=249) 

nC'%) nC'%) n(%) 

235 683 249 

40 (17) 123 (18) 54( 22) 
40(17) 87 (13) 30(l2} 
27 (11) 71 ( 10) 22(9) 

S ( 3) 45 ( 7) 19 ( 8) 
13(6) 39( 6) 23 ( 9) 
26 ( ll) 63(10) IO( 8} 
21 ( 9) 66 ( 10) 24( 10) ~ .... _. - .. -- -

14 ( 6) 51 ( 7) IS( 7) 
16( i) 39( 6) S( 3) 
B( 6) 47( 7) 13(5} 
13 ( 6) 16( 4) 13(5) 

1 «1) 3 ( 1) 2 ( 1) 
1 (=:1) 9 ( 1) 2('1) 
2 ( 1) 4( 1) ! ( 0:1) 

127.8 (94.30) 13L8 (94.29) 121.& (93.25) 
124.0 
(1;366) 

B3.0 ll20 
(l;l7l) (2;376) 

APpears 'tn\S 'NaV 
on or\g\na\ 
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Table, 12: Total Duration ofPaliperidone Exposure - Double-Blind + Open-Labe1- Through 31 May 2005 
(Studies R076477-SCH-702, -703, -704, and -705: Safety Analysis Set) 

Pla.IPali PaliJPaJi OlanJPaJi 
(N=235) (N=683) (N=249) 

Total dura.uon of ER OROS paliperidone (day) 
N 235 683 249 
CategoJY, n (%) 

Week 1-4 40(17) 4( 1) 54(12) 
Week 5-& 40(17) 53 ( 8) 30 (12) 
Week 9-12 Y1 (11) 121 ( 18) J2( 9) 
Week 13-16 8 ( 3) 82 ( 12) 19 ( &) 
Week 17-20 13(6) 49 ( 7). 13 (9) 
Week 21-24 26 (11) 30( 4) W( &) 
Week 25-28 21 ( 9) 58 ( 8) 24( 10) 
Week 29-32 14 ( 6) 72(11) 18( 7) 

Week 33-36 16 ( 7) 59 ( 9) 8 ( 3) 
Week 37-40 13(6) 49 ( 7) 13 ( 5) 
Week 41-44 13(6) 36( 5) 13 ( 5) 
Wee.k45-4& 1 «1) 37 ( 5) 1: ( 1) 
Week 49-52 1 «1) 16 ( 2) 1: ( 1) 
> week 52 2 ( 1) 17 ( 2) 1 (<1) 

1\·{ean (SD) 127 _8 (9430) 171.5 (95.45) 121.8 (93_25) 
Median 124_0 171.0 112_0 
Range (1;366) (26;414) - (1~376)- -- --- . - . 

Total 
(1\'=1167) 

1167 

98 ( 8) 
123 (11) 
170 (15) 
109 ( 9) 
85 ( 7) 
76 ( 7) 

103 ( 9) 
104( 9) 
83 ( 7) 
75 ( 6) 
62 ( 5) 
40 ( 3) 
19 ( 2) 
10 ( 2) 
152_1 (97_46) 
140_0 
(1;414) 

The following table provides mean, median and range of dose-levels of OL trials, combined (as 
copied from the submission)_ 

Appears This Way 
On Original 
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Table II: Paliperidone Exposu£e - (lI-iean, Mode, Minimulll, and Maximum) 
(Studies R076477-SCH-702, R076477-SCH-703, R076477-SCH-704, and R076477-SCH-705: 

PWPali 
(N=235) 

Mean dose (days on drug only) 
N 235 
Mean(SD} 9.90·27) 
Median 9.3 
Range (3;15) 

Mode dose (days on ID'1lg: only) 
N 233 
Mean (SD) 10.00.59) 
I-"iedian 9.0 
Range (3;15) 

Minimum dose (lL-tyS on drug: only) 
N 235 
Mean(SD) &.2 (1.99) 
Median 9.0 
Range (3;15) 

M:ll:imum dose (d.'1YS on ID'1lg only) 
N :m 
Mean (SD) 11.00.76) 
Median l2.0 
Range (3;27) 

Safety Analysis Set) 
PaIilPaIi 
(N=683) 

681 
9.8 (2.43) 
9.0 

(3;27) 

679 
9.90·78) 
9.0 

(3;27) 

6&1 
&.2(2.10) 
9.0 

(3;27) 

6&1 
ILl (3.27) 
9.0 

(6;36) 

Only exposure during the open label phase is included. 

OIanlPali 
(N=149) 

247 

9.70·13) 
9.0 

(3;15) 

247 
9.70.49) 
9.0 

(3;15) 

247 
8.1 (1.90) 
9.0 

(3;15) 

247 
11.2 (3.18) 
9.0 

(6;30) 

Total 
(N=1167) 

1163 
9.& (234) 
9.0 

(3;27) 

1159 
9.90.68) 
9.0 

(3;27) 

1163 
8.2 (2.04) 
9.0 

(3;27) 

1163 
ILl (3.15) 
11:0-· 

(3;36) 

Longterm Exposure When Combining Exposure of DB Lead-in Trials with Exposure of 
OL Extension Trials. 

The following table enumerates total Paliperidone subjects in the safety data set by duration of 
Paliperidone exposure when combining the 6-week exposure during the DB phase lead-in 
Studies -302, -303, -304 and -305 with exposure during the OL extension studies (the 26-week 
Study -702 and the 52-week Studies -703, -704, -70S). Also mean and median dose-levels are 
provided in the table that follows (as provided by the sponsor). 
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Table 13: Total Duration ofPalipe£idone E.."posure - Double-Blind + Open-Label
Through 31 May 2005 

(Studies R076477-SCH-302, -303, -304, -305, -702, -703, -704, and -705: Safety Analysis Set) 

Total duration ofstudy medkatiun (day) 
N 
Category, n (%) 

'Veek 1-4 
Week5-S 
Week 9-12 
Week 13-16 
Week 17-20 
Week 21-24 
Week 25-2& 
Week 29-32 
Week 33-36 
Week 37-40 
Week 41-44 
Week 45-48 
Week 49-52 
> Week 52 

Mean (SD) 

l\.fediau 
Range 

Total Paliperidone (N=1523) 

1523 

322 (21) 
255 ( 17) 
170 (11) 
109 ( 7) 
S5{ 6} 
76( 5) 

103( 7) 
104 ( 7) 
83( 5) 
75{ 5) 
62( 4} 
40 ( 3) 
19 ( 1) 
10 ( 1) 
121.7 (10 1.79) 
89.0 

(1;414) 

Table 14: Mean, Mode, ~Iillinlllm, and Maximum ER OROS Paliperidone Doses -
Double-Blind + Open-Label 

(Studies R076477-SCH-302, -303, -304, -305, -702, -703, SCH-704, and SCH-705: 

Mean dose (days on drug only) 
N 
~\'!ean(SD) 

Median 
Range 

Mode dose (days on drug only) 
N 
b,·fean(SD) 
Median 
Range 

Minimum dose (days on drug only) 
N 
Mean (SD) 
l\·Iedian 
Range 

:M;u:imum dose (days on drug only) 
N 
Mean (SD) 

Median 
Range 

Safety Analysis Set) 

319 

Total Palipcridoue (N=1523) 

1521 

9:40.63) 
9.0 

(3;17) 

1509 
9.4 (3.13) 
9.0 

(3;27) 

1521 
7.7 (2.55) 
9.0 

(0;15) 

1521 
11.0 (3.80) 
12.0 

(3;60) 
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See a discussion and reviewer comments on longterm exposure relevant to ICH guidelines in 
section 7.2.3, in accordance with the Clinical Review MAPP. 

Phase 1111 Trials. 
A total of 152 subjects in the above healthy subject Phase IIII trials received at least one dose of 
3 to 6 mg ofPaliperidone and 200 subjects received at least one dose ofa higher dose level of9 
to 15 mg. Most subjects completed these trials (generally over 90% of subjects in any given 
group among the trials). 

Refer to section 4 of the number of subjects in each set of pooled Phase I and individual Phase 
IIII trials. 

Refer to Section 7.2.9 for updated longterm exposure and safety information that met ICH 
guidelines for longterm exposure. 

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety 

In accordance with the Clinical Review MAPP this subsection describes secondary datasources. 

The l20-Day SUR provided the bulk of long term exposure data, although up to approximately 6 
months of longterm exposure results were provided in the NOOO, as previous discussed. 

See Section 4 for a listing of additional submissions and the review strategy. 

Refer to section 7.2.3 re.garding a more detailed discussed on longterm exposure relevant to ICH 
guidelines (in accordance with the MAPP). 

A review of the literature is provided in this review. Pal has not been marketed in any country 
such that postmarketing data does not exist. The sponsor provided some postmarketing 
information on Risperdol,® as described in section 7.1.17 of this review. Current approved 
labeling of Risperdol® provides postmarketing information and other safety information on this 
related drug. 

To avoid redundancy and to enhance continuity and flow in this review results of other sections 
describing safety results from the above secondary data sources are not described in this section. 

The last section of this review provides recommendations relevant to safety. 
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7.2.2.1 Other studies 

Other studies are addressed in other sections of this review (refer to Section 7.1 and Section 4 of 
this review and section 7.1.12). 

7.2.2.2 Postmarketing experience 

Paliperidone is not approved for the market in any country, as previously described, in 
subsection 7.-1.17 which also discusses postmarketing information on the approved related drug, 
risperidone (Risperdol®). 

7.2.2.3 Literature 

Refer to Section 7.1.18 which includes a description of methodology and findings found in the 
submission, as previous described. 

7.2.3 Adequacy of Overall Clinical Experience 

In accordance with the Clinical Review MAPP, this section discusses adequacy in meeting ICH 
guidelines on the extent and duration of exposure for assessing ~a~~ty._ __ _ _ . 

Reviewer Comment. 
The information provided in the 120-Day SUR met ICH guidelines for 6 and 12 month exposure 
and ICH guidelines were met for short-term exposure within an adequate dose-range (as 
provided in the NOOO submission). 

7.2.4 Adequacy of Special Animal and/or In Vitro Testing 

This topic is regarding preclinical information. Refer to Section 3 of this review for any relevant 
and significant preclinical findings identified and conveyed to the undersigned reviewer by the 
Pharmacology Toxicology Reviewer who is cori.ducting the preclinical review. 

7.2.5 Adequacy of Routine Clinical Testing 

Concerns with the clinical data were previously discussed in appropriate sections in this review. 
Refer to the last section of this review for any additional comments or recommendations that 
may apply to this topic. 

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup 

Refer to Section 3 ofthis review which describes any relevant and significant issues conveyed by 
the OCPB reviewer conducting the review of studies on this topic that were submitted in this 
NDA. 
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7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and 
Particularly for Drugs in the Class Represented by the New Drug; 
Recommendations for Further Study 

See the final section of this review. 

7.2.8 Assessment of Quality and Completeness of Data 

Several questions remain at the time of this writing regarding quality and completeness of the 
safety results. Before discussing questions relevant to this topic, it is important to note that 
clinical research databases and the ability to capture all adverse events can be a challenge in 
any given clinical trial (e.g. consider the AE coding system that may be employed, consider the 
potential diversity across investigators in how a clinical situation may be assessed and 
diagnosed that may be subject to the clinical practices of their region, their training and other 
factors). While keeping this in mind, questions remain regarding the quality and completeness in 
capturing all subjects with a specific type of adverse event in the AE database, such as 
suicidality (refer to Section 4.1. 4. 6) and possibly others that occurred during the treatment phase 
of clinical trials (e.g. such as events believed to be part of an overall pre-existing condition 
and/or adverse events captured using a broader AE term that could have been reported using a 
term such as "excacerbation of schizophrenia "). Note the following;'- --_. -.. 

o The sponsor made an effort to identifY subjects with suicidality that were reported 
usinganother SAE term that they did not capture in their results on suicidality 
(they reported these uncaptured subjects in the original NOO submission). This is 
described in section 7.4.1.6 of this review. The spOJysor accomplished this by 
reviewing safety alertforms. So thefollowing questions remain: 

• Could there could be additional uncaptured subjects that were not "~ 
considered as requiring a safety alert form (so were not reviewed for 
suicidality)? It would seem that any subject with suicidality would have a 
Safety Alert form submitted (even it another term were used such as 
"exacerbation of schizophrenia") since suicidality is potentially life-
threatening but it is not clear to the undersigned reviewer if this was the 
case for all such subjects (e.g. if the investigator considered it to be part of 
an overall condition). 

• Are other subjects that were not capturedfor a given specific type ofAE 
because they were events considered as part of an overall condition or 
reported using a broader AE term? 

While it is helpful to use broader AE terms such as "exacerbation of schizophrenia" that 
could be considered clinically representative of the overall clinical picture at the time of 
the event(s) (such a.s a subject who becomes suicidal and increasingly psychotic who is 
believed to have these events as part of their disorder), it is also important to include 
more specific AE terms that do not infer causality (e.g. psychosis, suicidal ideations). 
Without recording these additional terms (as AE terms in the CRF) it would appear that 
these more specific events would not be captured in the sponsor's AE database. Also if a 
given set of events were not considered to be of the nature to warrant submitting a safety 
alert report then it is not clear how multiple events would be recorded in the case that 
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one term is believed to capture all events (e.g. "dizziness" in a patient that was also 
having a decrease in blood pressure). Section 7.1.4.6 of this review for more details on 
capturing and enumerating events of suicidality. Teleconference minutes with the 
sponsor's clarification on their search methods for revealing uncaptured cases of 
suicidality are provided later in this subsection (to be entered in DFS as a separate 
document). 

• In addition to the above, there is also the question of capturing subjects who withdrew 
from the study early for reasons that may be unclear (e.g. subjects who withdrew 
consent or were noncompliant that in turn, led to early withdrawal) . . Early withdraw 
such as a subject that is noncompliant or a subject who withdraws consent (or possibly 
who has exacerbation of their psychotic symptoms) could in some cases be associated 
with clinically remarkable adverse events or an SAE at or near the time that the given 
subject was noncompliant leading to their early withdrawal. The sponsor was inquired 
about this concern and was given examples of subjects (see Attachment 1 of this review 
for a listing of these subjects to which a response is anticipated but appear to be 
pending at this time). The following is one example of these subjects: 

o Subject 503018 in Study -305 in the original NDA submission was withdrawn due to 
noncompliance" after 4 days of stopping the study drug (drug stopped on Day 20 .and 
withdrew "due to noncompliance" on Day 24) who had abnormal LFTs on Day 15 and 
"onward" (elevations of up to approximately 5 times the ULN, first observed on Day 15). 
Values normalized on Day 29 (9 days post-treatment cessation).Thrs subject was found 
in the narrative section of subjects but was not checked off in the narrative summary 
table (preceding the narratives) as having either an SAE or as "premature discontinued." 
This subject cannot be found in line listings of SAEs or ADOs. The narrative indicates 
that the elevations in LFTs were not reported as AEs. Please clarify and provide the 
rationale for how events of elevated LFTs were actuall)( reported in subjects and clarify 
why the drug was stopped and why the subject was noncompliant. 

o Subject 100057 also had AEs that he could not tolerate on the same day of having study {t 
medicationstopped "permanently on Day 22 as the subject withdrew consent." This 
subject is recorded on the narrative summary table as only having an SAE and is not 
checked off as being an adverse dropout ( the "premature discontinued" column on page 
1773). The following are excerpts from the narrative page 1815: 

The subject was discharged from the hospital portion of the study on Day 20. At the scheduled Day 22 
visit, he reported side-effects th.at he "could not tolerate" (restlessness and inability to sleep) (source: 
CIOMS). Study medication was permanently stopped on Day 22 as the subject withdrew consent. Vital 
signs were within normal limits but slightly higher than at earlier readings (138/91 mmHg standing; 141172 
mmHg supine); temperature was 36.4 degrees. Laboratory analyses on Day 22 (end of study) revealed a 
creatine kinase (CK) of 2201 U/L (reference range: 18-198 u/L); all other laboratory values were reported 
within the normal range. At baseline (Day -2), the baseline creatine kinase value was 186 U/L. The 
serious adverse events "elevated CK" and "neuroleptic malignant syndrome (acute EPS side effects)" 
were reported on Day 24 and Day 25, respectively; the elevated CK was considered life threatening. 

--

• Another reasonfor concern in identifYing and enumerating subjects with a specific type 
of adverse event is that subjects with clinically remarkable adverse events could not be 
found described in key and relevant in-text sections of the integrated safety summary 
section of the NDA which wasfound in the SCS (afew remarkable subjects were 
described in some key sections of the SCS but often subject numbers were not provided 
with reference to a narrative location). The following subject is an example (the 
sponsor was inquired about this subject and others as listed in Attachemtn 1 of this 
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review (to which responses are either pending or were received and are under review). 
This subject was found briefly described in an in-text safety section of one of the study 
reports (CSRs) of the Phase III trials (on page 122 of the CSR of Study -304). It is also 
not clear to the undersigned reviewer if "exacerbation of schizophrenia" in this subject 
which was reported as an AE leading to early withdraw (reported as an adverse 
dropout) occurred secondarily to the clinically remarkable cardiovascular events (e.g. 
a given subject may not report symptoms or may not appear to be in physical distress 
due to an acute psychotic state that may have been exacerbated secondarily to 
undetected physical distress): 

o Subject 300541 had "syncope, " bradycardia and "pauses" described but the 
terms syncope and pause or sinus pause could not be found in line listings of 
ADOs or SAEs (although the SAE listing has this subject listed with terms of 
bradycardia, dizziness, heart rate irregular and hypotension as preferred terms 
and as verbatim terms except the heart rate irregular had the verbatim term of 
delay in pulse). The SAE listing also shows that no action was taken with 
treatment ("none" listed under the "Action Taken with Treatment" column). 
According to the narrative and the ADO line-listing of this subject, the study drug 
was stopped due to "exacerbation of schizophrenia " (the ADO line listing 
indicates that the study was drug stopped on Day 5). The above cardiac related 
SAEs were reported on Day 5 (hypotension and dizziness) and Day 6 (heart rate 
irregular and bradycardia). This subject also meroutlreVchteriafor orthostatic 
hypotension but a description of this subject in in-text sections of the SCS 
fOCUSing on orthostatic hypotension, potential pro-arrhythmic related events, on 
SAEs or ADOs, or on subjects who were clinically remarkable outliers on vital 
signs or ECG assessments could not be found in th.e SCS (a word search for this 
subject in the SCS pdffile was conducted by the undersigned using the subject's 
number and results are shown below). '~ 

o The following are the results of a search in the SCS for this subject (by the 
undersigned reviewer) by using the "find" tool in the PDF file of the SCS (using 
the subject number): 
• The subject number was found by the PDF 'find" tool in the line listingsfor 

ADOs and SAEs, as above which was on pages 1809 and 1861 of the SCS (in 
appendices). 

• The subject number was also found in the narratives on page 2555 (a 2 page 
narrative) in an appendix of the SCs. 

• The subject number was also found in a listing of subjects meeting outlier, 
criteria on page 308 of a 475 page table in an appendix oftheSCS on page 
4350 (which is page 308 of the 475 page table). In this table a standing and 
supine HRs of 38 and 40 bpm, respectively which were listed on Day 6 of the 
study compared to standing and supine heart rates of 80-92 and 90-76 bpm, 
respectively on previous assessments (includes: 2 baseline assessments and 
assessments on Days 2, 3, and 4. 

• The above subject is describedfrom a clinical perspective in Section 7.1.3.3. 
C of this review but it is noteworthy that 3 subjects with sinus pauses and 
syncope are described in ofanzapine labeling. 
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Section 9 of this review discusses this issue further and a listing of outstanding questions in 
which responses are yet to be received at the time of this righting are provided in the Attachment 
1 of this review. Section 4.1 provides a list of responses received so far but that have not been 
fully reviewed due to their late arrival during the review cycle. 

On a final note, limitations found with some of the safety results of some of the clinical 
parameters were previously described in this review preceding the presentation of the results in 
each corresponding section (e.g. refer to Section 7.1.7.3.1 on laboratory parameters regarding 
limitations with urinalysis results, and of results on parameters that were found for only about 
haifthe subjects in a given treatment group). However, other data was provided that generally 
appeared to offset these limitations. 

The following summarizes meeting notes to be entered into DFS (Team Leader, Dr. Ni Khin 
concurred on the minutes below) in which the sponsor provided further clarification on their 
methods in finding uncpatured subjects in the results on suicidality (after the undersigned 
reviewer reviewed their N005 response to our question related to this topic): 

In our Tcon today at 1 :30 pm with Dr. Michelle Kramer and Heddie, Dr. Kramer explained to us 
(Drs. Ni Khin, Team Leader and Dr. Karen Brugge, reviewer) that all CIOMS forms (so any and 
all SAEs) of the Phase III trials were reviewed for any comments of suiddality., aggression or 
agitation that may have been written on the CIOMS forms by the investigator. If such comments 
were found in a given CIOMS but were not coded in the CRFs as suicidality-related AEs or 
SAEs, then the investigatqr was asked why (by the sponsor). If the investigator did not think it 
should be coded as a separate AE or SAE, then comments were transferred over to the 
comment section of the CRFs but were not coded as AEs or SAEs and were therefore not 
captured in their AE, ADO or SAE database. Therefore, if for 'example a given patient had 
suicidality related events (e.g. complained of suicidal thoughts) but the investigator thought it 
was part of there overall clinical condition or that it was adequately captured by another SAE 
term (e.g. exacerbation of schizophrenia) then suicidality was not coded and captured in the 
database as an SAE or AE of suicidality. 

The following are examples of subjects identified in a response submission (N005 dated 6/15/06) 
from the sponsor about suicidality cases' in which suicidality was not reported as an AE or SAE 
term: 

• 300381 ER OROS PAL 6 mg (see example below ofsuicidality comments that the 
sponsor found upon review ofCIOMS forms) 

• 30030 I ER OROS PAL 12 mg 
• And Others 

In the original NOOO submission on page 1898 in the SCS the following comments on suicidality 
were found by the sponsor in the CIOMS forms for each of these subjects (as copied from the 
submission): 
R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 1 NEW RECORD OUTSIDE 
FIELD: 13. OTHER - ABNORMAL - NICOTINE WITHDRAWAL 
R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 2 PT. REFUSED VITAL SIGNS 
R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES J PT. REFUSED TO 
PARTICIPATE AND COMPLY WITH POST-STUDY VISIT. 
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R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 4 PER SAE REPORT, SUBJECT 
PRESENTED TO ER ON WITH SUICIDAL 
IDEATION. PER CLINICAL ASSESSMENT THIS IS A SUICIDAL IDEATION. PER 
..... , THE INVESTIGATOR DOES NOT WANT TO ADD SUICIDAL IDEATION 

R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 5 INVESTIGATOR EXPLAINS: 
SUBJECT" HAD TWO HOPITALISATIONS ONE 
BEGINNING .BOTH ARE 
CONSIDERED EXACERBATION OF SCHIZOPHRENIA. 
R076477-SCH-304-0028-300381 ER OROS PAL 6 mg YES YES 6 SUICIDAL IDEATION IS 
CONSIDERED A PART OF THE CLINICAL SYMPTOMS AND 
NOT A DIAGNOSIS SEPARATELY.BOTH HOSPITALISATIONS ARE SERIOUS 

R076477-SCH-304-0041-300301 ER OROS PAL 12 mg YES YES 1 PER SAE REPORT, 
SUBJECT WANTED TO COMMIT SUICIDE AND HAS POSSIBLE 
SUICIDAL IDEATION PER CLINICAL ASSESSMENT. PER THE 
INVESTIGATOR DOES NOT WANT TO ADD SUICIDAL IDEATION TO CRF. 
R076477-SCH-304-0041-300301 ER OROS PAL 12 mg YES YES 2 INVESTIGATOR EXPLAINS: 
THE PATIENT DID REPORT SUICIDAL IDEATION 
WITHOUT A PLAN TO A POLICE OFFICER PRIOR TO HOSPITALISATION 
ADMISSION AFTER HE HAD BEEN ASSAULTED. 

7.2.9 Additional Submissions, Including Safety Update 

7.2.9.1120-Day Safety Update Report 

The 4 month Safety Update Report was submitted. Italicized text is used for sections that 
contain reviewer comments. 

The bulk of safety data in the SUR comes from the OL extension trial safety dataset which 
includes ongoing trials (Studies -702 through -705 combined). This dataset now meets fCH 
guidelines for exposure of at least 12 months, whereas this dataset only met fCH guidelines for 6 \ 
month exposure in the original submission. Therefore, the focus of the review of the SUR is on 
results from this longterm safety dataset. The table below was provided by the sponsor and 
shows the results on Pal exposure in this dataset. 

eatS 1h\S WOV 
AP~n O(\g\no\ 
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Table U: Tc,,~ Dm/lc-(J(3 ill PaIiperi®lE E"llolGUl"!!o-D-JUble.-Blilld -;- ~-lilbet - fuollgD 
I N01.'l!rolJer W05 

(Snrlis RO?6477-SCH-702, 703. 1M. and 705: Safury _<\ri&pis Si!t) 
- Pta""''' - - P>liIPali -- - OI"",PoIi - . --Thtz! -

\N=;!}6) (N=6K~ (N=249) (N=1l70 
T"tlIl du<,~tiiJ .. Df ","dy m..!OC.o..n (cfaj') 

N m 6S5 W 1110 
c ..... s<"]. ",(%} 

W<>okI-4 >1( IS) 4(1) -M(I~ IB( 7} 
W...t}-ll 17( 7) 4l{li) IS( 'j) 16(6} 
Ww9-n 11(1) 58( 8) Io( 6) 9l( S} 
WW!J-!(' j(l) 48( 1) 13(l) 66( 6} 
Ww17-1i} ~( 2) 3(i{~ 6(2) 47( 4f 
WW21-14 m( S) n(I) 11{ 4) H(}) 
Wwll-n 31:1(13) 14(1) 23 ( 9) 61{ 6} 
W~29-31 n(liJ ~~(14) 13(~ tn (ll) 
W...tU-36 7( 3) 45(7) 9( 4) 61 ( 5) 
W...tl7-4& 4( 2} l1{ 1) 7(3) 41 ( f} 
W...t41-4f 19( S) liP) ~(l()) 66( 6} 
WoU45-4$ 9( 4) 27(4) U(6) H( f) 
WW:49-11 JO(IS) #( 6) M(l4) 114(10) 

" ..... kU 19( E) lSI} (18) lli{ 6) :11S(!9} 
1>.!om(ID) 19H(U6_S2) 2-fH! (116..33) lSU{l3U5) lH_l (13()2J) 
MQ-:li~ 1&3.,(, ll7_0 lli9_0 21S.0-
kllS· (1;391) (.!6;.4l-l) {2;].19} (UB') 

W~U_jb1f~lf<1t.y"""H_ 

The remainder of the safety data in the SUR isfrom unpooled studies thaUnclude the following: 
• Sudy -30 I: the "preventions of recurrence" trial that was ongoing at the time of the 

NOOO submission but is now completed, 
• Study -701: the OL extension study of which Study -301 was the lead-in study. 

The focus of the review of the SUR was on safety data from the pooled longterm OL extension 
trial dataset (-702 through -705, combined) for the portions of safety data that are described in 
this review. 

Only SAEs and ADOsfrom the unpooled studies were reviewed, since these 2 trials (studies -301 
and -701) provide limited longterm safety data, in contrast to the information provided by the OL 
extension-triallongterm-safety dataset. 

The fOllowing paragraphs discuss the rationale (or the above-described review strategy. 

The longterm OL extension trial dataset (-702 through -705, combined) is an integrated safety 
dataset that has a substantially larger sample size of subjects receiving at least 6 months and at 
least /2 months of Pal treatment, respectively than the unpooled Studies -301 and -701. In the 
integrated OL trial dataset a total of 1170 subjects received OL treatment of which 228 subjects 
received over 52 weeks of Pal treatment (this enumeration includes Pal treaiment in subjects 
assigned to DB Pal in the lead-in short-term Phase III trials). The remainder of safety data in 
the SUR came from unpooled trials (-301 and -701) with smaller sample sizes of subjects 
exposed to shorter duration of treatment. Only approximately 241 subjects received only 14 
weeks of treatment in Study -301and only afew subjects received over 16 weeks ofOL Pal 
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treatment in the OL extension trial to Study -301 (e.g. 9 subjects so far have received 17-20 
weeks of treatment and only 6 subjects have received 49-52 weeks of treatment, based on Table 8 
on page 57 of the SUR). Therefore, the combined dataset of Studies -702 through -705 is the 
focus of this review and for the purpose of examining safety results with longterm treatment. 

Short-term DB placebo controlled Phase III data was also limited in the SUR, since only one 
study, Study -301 had a placebo controlled, DB phase. The NOOO provided sufficient safety 
information on short-term safety that came from an integrated short-term Phase III dataset of 
pivotal trials (Studies -303, -304 and -305, combined). The sample size of randomized DB Pal 
subjects in Study -30/ is only approximately /00 subjects of which only approximately 20 
subjects exceeded 12 weeks of DB treatment. This sample size is contrasted to the substantially 
larger sample size of subjects in the pivotal Phase III trials (Studies -303, -304 and -305, 
combined) that are already provided in the original NDA and previously described in this 
review. Therefore, only SAEs and ADOs infrom the unpooled studies -701 and -30/ that were 
provided in the SUR were reviewed. 

Reviewer Comments/Caveats on the Above Results 
The integrated longterm (OL extension trial) dataset was presented in the NOOO submission with 
treatment groups subdivided by duration ofOL Pal treatment (::;3 months versus> 3 monthsfor 
each treatment group categorized by previous DB drug assignmeni in the-Ie'ciJ-ln study). In the 
SUR, this updated dataset is presented with the treatment subgroups categorized by duration of 
exposure as follows: ::; 6months versus> 6 months categories. As previously noted more 
subjects were exposed to over 6 months of treatment in this updated dataset. The rationale for 
subdividing groups in this manner is not clear to the undersigned; since it 'would be more 
informative to have presented data over time for all subjects combined (but subdivided only by 
previous DB treatment assignment and not by duration of exposure). Perhaps one reason for '} 
the sponsor subdividing subjects by duration of exposure is that the longer exposed subgroup is 
more likely to represent subjects ... vho tolerate the drug better than at least some of the subjects 
who had less time of exposure in these ongoing OL trials. 

One potential concern about the disposition of the subjects is discussed in the following. Table 4 
-in the SUR shows that 30% or more of subjects in any given treatment subgroup with 6 months 
.or less exposure (in the OL extension trial dataset) withdrew early for "other" reason (not due 
to other reasons: withdrew consent, lost to follow-up, due to an AE, or death). It is 
recommended that the sponsor be inquired about why these subjects withdrew early since it 
represents a large proportion of subjects. Despite this large dropout of subjects, the sample size 
of subjects remaining in the study is sufficient and meets ICH guidelines, as previously 
discussed. 

Deaths 
The following table is a comprehensive listing of all deaths ofaB Phase [-HI trials as of the 
November 1,2005 cut-off day. There are no deaths that occurred after the cut-off date through 
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TreotmmGro _ P31iiPar ~m~Jrth5 

Tre'ZrnaentGroup: OI:ulIP31i,:-"'1\ mooths 
1lJOH6 J I Conql!et~ ;mode 21S None Not rel.a.ted 

(R0?!i417-SCH-103) Fema]" suicide wml!ooticotion" 
Nol'<!: Gray ~ indicate5 a dBHB mi1l ocaJiRd afioJ the, rnt-<>!f d.t~ jiJ< NU.4. jl-999 (31 May 20(5) 
md befure It.. em-off date for ihii U!,dat~ (I Novl!lllb:r 2005). 
• Stody day i. in .eference '" the S/;llt of donbl~b!",d !llI!diation. ... cept ior SabjECt lO{)744 (stan of 

run-m pllaae). 
~ F.i!IaOOn.rup based 00 ass=m...r of in''''iIig.ICOL 
C SubjE.ct Wli wilhdIawn from the ;rudy due to a ,ajau., dd,,,,,,,., ~ (e!ect:[{lu,d§og.run QT corrK!ed 

imcrval prolonged) and rued of nOD-tt""_~..nt brondlop!!leumom. 4 days aft.,., recei'''''g the la 
do;e of srudy lOOfu:.tion. 

4 Subject in@'SL.od:vE!llM!xj"" .00 I"~ 

SAEs. 
SAEs and ADOs in Study -301. 
Reviewer Comment and Summary.- No new, unexpected ADOs and SAEs were reported that 
ate not already found in the NOaa submission, with some possible exceptions. These possible 
exceptions were incorporated in previous sections of this review that focused on individual 
subjects with remarkable events, SAEs or ADOs in a previous secfTon (SeCfion"?l.3. 3) of this 
review. 

ADOs of Potential Hemodynamic or Cardiac Drug Effects. These subjects were incorporated in 
Section 7.1.3.3 of this review. An additional new ADO (new by nQ-ture of the event) wasfound 
that was not previously reported that appears to be an isolated event, associated with risk factors 
in a patient with positive past history for this event. Therefore, it does not appear t be drug
related. The following provides more information on this subject: 

Venous thrombosis was reported as an SAE in subject 100738 but this subject had a prior 
event of this nature 1 month prior to this study (phlebitis) and had riskfactors (49 year old, 
obese, woman with chronic hepatitis by history). 

The following table was provided in the SUR. 
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Tahle 31: Treatme.nt-Emecgent Serious Ad\'eI"se Events by 
MedDRA Preferred Term - Ruu-In and Stabilization Phases 

(Study R076477-SCH-30l: All Treated Analysis Set) 

Body System or Organ Class 
DictionaIy-derived Tenn 

Total DO. subjects with serious AE 

Psychiatric disorders 
SchizophImia 
Psychotic disorder 
Agitation 
Aggression 
Suicidal ideation 
Depression 
Hallncination 

Intentional self-injUIJ' 
Paranoia 
Suicide attempt 

Injury, poisoning and pl"Ocedural complications 
Injury 
Intentional overdose 

Blood and lymphatic system disorders 
Thrombocytopenia 

Gastrointestinal dis1u"ders 
Swollen tongue 

Hepatobiliary disorder:; 

Cholelithiasis 

Nel'"vous system disorders. 
Akathisia 
Dyskinesia 
Tremor 

Social cirClflRStanCf'S 

Social problem 

EROROSPAL 
(RIIS1) 
(l'."=53 0) 

n(%) 

30 ( 6) 

2j ( 5) 

10 ( 2) 
g ( 2) 

4 ( I) 
2( <1) 
2 «1) 
1 «1) 
1 (<:1) 

1 < 4) 
1 (4) 
1 ( <I) 

2 «1) 
1 «1) 
1 (~:1) 

1 (<1) 
l (~:1) 

1 ( <:1) 
1 «1) 

! «1) 

1 «1) 

1 «1) 
1 ( <:1) 
I ( ~:l) 

1 «1) 

! ( <:1) 

1 (4) 

6 subjects, each with the following respective SAEs were also ADOs (study drug was 
permanently discontinued): intentional overdose and suicide attempt (L subject), suicidal 
ideation, swollen tongue, thrombocytopenia, agitation, and cholelithiasis. 

SAEs of schizophrenia and aggression in L subject lead to a dose adjustment and dyskinesia and 
akathisia in another subject lead to a temporary cessation of treatment. 
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T:Jbl~ 32: Treatment-Emergent Senon< Adverse Events by Prefen·ed Term - Double-Blind Phase 
(Study R0764?7-SCH-301: S"fety Anal)"ill Set) 

Body Spt.,m or Organ Cbss 

Diclio!I>!IY-<f"rtved Tam. 

Tohl no. subjects witb serians AE 

P,ycbia !ri~ d.sord...-, 

Schiwphreria 

Psycboti<. d';;order 
Agitlilion 

Completl!d suicide' 
SIDddal id .... tion 

InjlIlT, poi,oning and procedlIr.ll complic.afions 
Gun shot wound" 

Trearmem n<m.Cornp!i3nc~ 

Vas<;nIar disorder< 

Hyp .. t..mioo 
Ve-n011S rlrrombosis 

C:u-disc disorders 
Tachycardia 

Placebo 

16 ( 16) 

15 ( 15) 
10( 10) 

4( 4} 
() 

I ( 1) 
I ( I) 

1 ( 1) 
1 ( 1) 

o 

o 
o 
o 

o 
o 

?Iuscl1loske!et.1 and (ou ... dil'e tissue disorders 0 

EROROSPAL Total 
(N=104) (N==2<l6) 

n(%) n{%) 

lI( 8) :lAC 12) 

IS( 6) 21 (10) 
5 ( 5) 15 ( 7) 
() t( 2) 

1 ( I) 1 «:1) 
() 1 «1) 
() 1 «1) 

1 ( 1) :I ( 1) 
() 1 (-<:1) 

1 ( I) 1 «1) 

2( 2) 2 ( 1) 
1 ( 1) 1 «I) 
1 ( 1) 1 «1) 

1 ( 1) 1 {<I) 

1 ( 1) 1 «1) 

1 ( 1) 1 «I) 
Mu;raiosketelal chest pain 0 1 ( 1) -f (<:1)- -- -

• This evetltrE-stilied in de3tbofsnbject (see Sectioo 2.1.1). 
t;fael~'Ij_!>frcl5.rtf ge<>=tN by ttii!.t05.=. 

Best Possible COpy 

BodySp[ClJ501Jf' Orf::!l.a~ 
Dic"""",-d.,,: ... l T= 

~}"CfWUric; ~GrdU!i 

Sdiz<phG".. 
~ 

Suici;k, .,"""'" 

Iajuy. poi~aiaf Sind pl'"o.::~Q%,r ~JiI:~I!.~ 
Tihnn.:te"Q 

T.bl" 3J.: So..riou; Ad,...-se EW1lI5 Throl:~ 1 No,,,,ru,.,. X{jj 
(OpeI>-LIlilei 5.-udy R07M77-SCH-701: Saf.ty _~}'iis Sei) 

,Pbr-?a!i Pb'~ PUi.P",li ~li.t'Pili 

<=6m.ao..t:hs: =-6II!DOilis 
{N=!l) {l'=6'i} 
~(%) ~(%) 

l{l~ 3 ( f} 

1(&) 
o 
o 
i( 8) 

lPJ 
I ( I} 
1 ( 1) 
() 

1 ( i) 
1 ( I) 

N ....... .,.,tom dj,o<d<n 1 ( &) Q 

~ SjI>:G(l<I· i( 8) a· 
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Table 33: Seriou<> Adverse Events Through 1 November 2005 (Continued) 
(Open-Label Study R076477-SCH-70l: Safety Analysis Set) 

Body System or Organ Glass 
Dictionary-deri'lied TeIID 

Total no. subjects with serious ad\'el'Se events 

Psychiatric disOI'del"S 
Schizophrenia 
Paranoia 
Suicide attempt 

Injlil"}', poisoning and Pl'ocedural complications 
Tibia fracture 

;; Nervous system disorders 
Syncope 

See foomote; on me fust page ofllie table. 
tzfaeOS_tl.rtf ser.er;;ted by tzf..aJS.=_ 

Total Pali 
<=6 1llOlltlli; 

(N=74) 
n(%) 

2( Jj 

1 ( 1) 

o 
o 
1 ( 1) 

o 
o 

1 ( 1) 

1 ( 1) 

Tow Pali 
>6 month;; 

(N=16 1) 

n(%) 

4( 2) 

3( 2) 
2 ( 1) 
1 ( 1) 
o 

1 ( 1) 
1 C 1) 

o 
o 

Table 34-: Serious Adverse E!,;ents lbroughl Nm:ember.2005 "_ .... ____ 
!looled Open-Label STUdies R016471-SCH-I02. 703, 704, 105: Safety An.1Iy,il. Set) 

PlalPati PI3JPati p.li;Pati P.li:Pali OI •• iPali 
=:=6lllQnths >6 months <=6lllQutlli >6 months -<"-=61llOntbs 

Body Systtm or Organ. (las:o; (N=99) (N=137) (N=]09j (N=H6) (N=10S) 
Di<:tionary-derived Tenn n("/') n("/') n(%) u(':.';) n("lo) 

T ot.al no. 'Subjects l'Iith serioos adnrse ('-veuts 17(17) 12(9) 40 (19) 56( 12) 3J (J!) 

Psychiatric disorder'S Il( 12) 9 ( 7) 35 (17) 43 ( 9) JO (28) 

P5)'Chotic di-;order 7 ( 7) 2( 1) I~( 7) ]O( 4) 12 (!i) 
Scltizophr-mia 1 ( 2) 3 ( 2) 15( 7) 15 ( 3) !l (11) 
Depression 0 2( I) 1 «I) 4( I) 2( ~) 
Agitation 1( 2) I ( 1) 3( I) 1«1) 5 ( 5) 
Halluciilation, audItory 0 I) 0 4( I) 0 
Suicid3l ideation 1 ( 2) 1( I) 3 ( 1) 3( 1) 

A..:ute p5}~bo,is 0 0 0 1 (~I) 0 
.A.u.'<ie<y 0 Ie I) 0 1«1) 0 

::; Cowpl~ted suicide 0) 0 0) I «I) 
D.pres«<!lllOod 0 0 H<I) 
Aggres.:;iou 2 ( 2) I( I) 0 0 4 ( 4) 
.\lcobolism 0 0 0 I( <I) I( I) 
Confusional rule 0 I «I) 0 0 
Ddusion 0 1 ( I) I «I) 0 

Paranoia 0 0 I «I) I( 1) 
Polydipsia psychogenic 0 1 {<I) 0 
Schizopiu<nia,p<r.noid 'Yl'" 0 0 1«1) 0 
Self-injurious ideation 0 0 0 1«1) 1( 1) 
Sleep disorder 0 1( I) 0 0 0 
Slucide attempt I( I) 1 ( 1) 2( 1) 0 1 ( 1) 

HallucinatiQIl 0 0 1'«:1) 0 0 
InSOnnlla 0 0 I( <I) 0 I( J) 

N'ote-: Percentages calculated ''''ith the number of subjects in each groop as denominator. 
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Olan!Pali TOlalPali TotalPali 
:~6 IllOUI.lli <=6 months >6 Dlontru 
(N=\41) (N--416) (N=754) 
.(%) u(%) .(%) 

I~ (10) 90(12) 82 ( 11) 

11 ( 8) 77( 19) 63 ( 8) 
4( 3) 13 ( 8) 26( 3) 
l( 2) lOCI) 11 ( 3) 
I( 1) 3( I) !( l) 
1 ( I) lol( 2) 4 ( I) 
0 0 4 ( 1) 

oJ 5 ( I) 4 ( I) 
I( I) 2 «:1) 
oJ ] (~1) 
I ( 1) 1( <I) 

0 2«1) 
0 6( I) I «Ii 
0 1«1) 1 «I) 
I( 1) 1(001) 1(<1) 
0 l( <I) [( <I) 

0 1 «I) [«I) 
I) I) 1«1) 
0 Q 1(""1) 
0 I «I) 1«1) 

0 1 «I) 
0 4 ( I) I( <1) 

0 1«1) 0 
0 l ( l) 

~'t 
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Table 3-1-: SeciOllS Ad .. :et"Se Ev~ts TbJ:ough 1 Novembcr 200) (Continued) 
~ooled Open-label Studies R076477.SCH-701, 7.03,704,705: Safety AnalY>is Set) 

PIa/Pail PlaIPaIl PalilPaIl PililPaIl Oian/Pall OlanlPali Total Pall Total Pali 
"'--=6 months >6 months <=6lllOnths :::.6 months =6 months :~6 months -=6lOOnthS '-6ruontlli 

Body System or Organ Class (Nd)9) (N=1l7) (N=109) (N=476) (N=I.o8) (N=141) (N=I16) (N=754) 
DictioDa!}'-deri.ed Term 0. ('!oJ o("/.} o('!o) 0(%) 0('%) n(%) 0.("1.) n("/o) 
Infedions ::lind infestations 
Na<opharyngins .0 2«1) 0 0 .0 2«1) 
Bronchitis acute .0 I «I) 0 .0 0 1(<1) 
Cellulitis 0 0 1«1) .0 0 0 1(<1) 
Measle;; 0 0 .0 1«1) .0 0 I «I) 
P.erianal abSCe53 0 0 1«1) 0 .0 0 I ("I) 
Pulmonary tuberculosiS' .0 0 0 .0 1 ( I) .0 1«1) 
Sinusiti.:; .0 .0 1 «I) 0 .0 .0 1«1) 
Urinal)' tract infection .0 0 1 «1) 0 .0 0 1«1) 

Hepatitis'" a 1 «I) .0 0 .0 1«1) 0 
Pneamonia .0 a a I( I) a 1«1) 0 

Nen'ollS system disorders I ( I) 2( 1) 4 ( 2) 5 ( I) 1( I) .0 .6( I) 7 ( 1) 
.'J:atlrisia 0 0 .0 2«1) I( 1) a 1 «1) 2( <1) 
Dizziness .0 .0 1 «1) 2«1) 0 .0 1«1) . 2«1) 
Dy;tonia 0 I ( 1) 0 1«1) .0 .0 0 2«1) 
CODvuhioD 0 0 1 «I) a 0 0 1 ('<1) 
lschaemic stroh a 1(1) a a .0 0 1«1) 
Coord.i.u.ation .abnoI'1lliil .0 1 «1) 0 1«1) a 
Dysarthria a 1 «1) 0 0 1 «1) 0 
Grand mal comu1.3icn a 1 «1) 0 0 0 1«1) a 
Lethar~., a 1 «1) a a 0 1«1) .0 
Sedation 1 (.,1) 0 .0 1«1) .0 
Transien[ i3cha~c attack I( 1) 0 0 0 1 «1) a 

<::~ ~ ...... ,....~~...,. "' ... .l.", ;; ...... ....... ~ ........ ~I,..,. .... 1-.1 ... 

Table 3-1: Serious Adverse Events Tbroagh 1 November 1005 (Contiuued) 
~ooled Open-label Stndies R076477-SCH-7.o2, 703, 7.04, 705: Safety Analysis Set) 

PI3iPaIl PJ..lPali PalilPali PalilPali Olan/Pili 0lan'Pali Total Pili Total Pali 
:;:=6 months >6 mouths <--6 months >6 IDOOtbS :...-=6 months ~ruomhs <:==0 mon(h~ :~moDih~ 

Body Syscem or Ologan Class (N=99) (N=137) (N~209) (N=176) (N~I08) (N~14l) (N=416) (N~754) 

Dictionacy-deri,,~d Term n(%) n('!o) n("/o) u("/,) n{%) n(%) n(%) n(%) 

Gtoe-raL disorder') and administration sice conditions 0 0 1 «1) ~ ( 1) 1( \) 0 l( <1) 4( 1) 
p}Texia Q 0 O· 2(''1) 0 0 ,) 2(-<1) 

Cpt (I a 1 «\) (I (I 0 1 ("'1) 
Irritability 0 a 0 1 «1) 0 .0 0 1 «1) '\ 
Chills (I .0 \ «'I) .0 0 1 «I) 0 'f 
O<delll.1 .0 .0 0 I( 1) 1 «1) 

fnjury, poisoning and pl"OC"t'-dw<1l complications 
Fail .0 0 1 «1) I) [( <Ii 
Road traffic accideDi. 0 I( I) 0 .0 0 1«\) 
Traumatic memaroma .0 0 I«\) .0 0 \ «1) 
.\cci<k-ntal o\"erdo-ie. 0 1<'''1) 0 .0 I ("'1) 0 
Alcobol poiso~g I ( 1) .0 0 1 (<l) 0 
Intentional overdo.,;e 0 0 1«1) 0 0 \«1) 0 
Overdose 0 0 .0 \ ( 1) 1«1) 0 

Io\-e-stigatioDs 1(1) 2«1) 0 1«\) l( <I) 

Blood creatine phosphokinase increased 0 0 0 \ «I) 0 .0 1( <I) 

Electrocardiogram QT corrected imervaI prolonged 1 ( 1) 0 .0 1 «1) 0 1(<<1) 1 «1) 

~letaboli .. m aod nutrition disorders. iJ 1 «1) 1«1) 0 1«1) 2«1) 
Diabetes mellitus 0 0 0 1«1) 0 0 1(°'1) 

HY-p<lualI:3emia 0 .0 0 I( "'I) a l«I) 

HYlX'kalaemia 0 1«1) 0 1 (-=:1) 0 

Neopla.o;DlS bellign.,. maligu.ant aDd unspecified (mel cysts and polyps) 0 0 1«1) 0 I( 1) .0 1«\) 
Benign neopla'iJl1 of sbn .0 0 .0 .0 1( 1) 0 \«1) 

Colon oeopla= 0 0 0 1«1) .0 a 0 I «I) 

See footnotes on th~ iirn pa~eofthcta:ble_ 
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Tablt'" 3 ... : SeriQus Adve:r3"e E,,·-eats Through 1 Nmrember 2005 (Continued) 
(pooled Open-Label Studies R076477-SCH-702. 703,704,705: Safety .-\nalysis Set) 

Pia/Pail P\alPaii PatilPaii PatiJPili O\anlPali OIan'Pali Total Pali TQralPaIl 
~-=6 month, >6 months <=6 mollm.S >6 months <=t; months '>j) months <=6 months >6 months 

Body SysteM or Organ Oass (N=99) (r."'137) (N~109) (N=476) (N~IOS) (N~141) (N=416) (N~754) 

Diction.lI),-derim Teuu n(%) nC!.) o("!.) n(,,!.) n("!.) o("!.) n f..~) 0("1.) 

Rtspir:atorr. thoracic and medhstin.al disorden 0 0 [ <-<I) 1«1) 0 [( 1) 1«1) I( <I) 

kduna 0 0 0 0 I ( I) 0 1 «"'1) 
Dyspnoea [«1) 0 0 I( I) I «I) 1(<:1) 
Pneumonia aspir.ltion 0 1«1) 0 0 0 [«1) 

Blood and lymphatic system disorders 0 0 1«1) 0 0 1 «I) 
Anaemia 0 0 I ("I) 0 0 1«1) 

G~stroint~tin31 disorders 1 ( I) 1 ( [) 0 0 0 I «[) 1«1) 
Crobn's disease 0 I( 1) 0 0 0 0 1«1) 

N Peptic ulcer I ( \) 0 0 0 0 0 I «I) 0 => 

Hep.;ttobiliacy disorders 0 0 1 «1) 0 \ «1) 
Owlelithiasis 0 0 1«1) 0 0 1«'1) 

Cardiac disor<k", [( I) 2( I) 0 I( 2) 0 5( 1) 
Bnndle bililtch block [( I) 0 0 0 0 1 «\) 0 
Myocardial infuction 0 1«1) 0 0 0 1("1) 0 
Sinus tachycardia 0 0 0 1 ( 1) 0 \«'1) 0 
Tachycardia 0 1«1) 0 1( I) I( <J) 0 

Social c1l'cum:shl.nces 1«1) 0 2 ( 2) 0 3( I) 0 
Drug abuser 0 1 «I) 0 2 ( 2) 0 3 ( I) 

<" __ t" __ '__ .... _ __ ~_.-=_ .... __ 

The following additional SAEs were found on page 121 of SUR (copied from the submission): 

"Serious Adverse Events From 2 November 2005 through 31 December 2005 
Reports of serious adverse events were received by the sponsor for 9 subjects in the ongoing 
open-label Phase 3 trials from 2 November 2005 through 31 December 2005. No subjects 
died. There was I suicide attempt (by overdose with acebutolol hydrochloride) and 
I overdose (a subject who took an extra 15 mg dose ofER OROS paliperidone for 8 days due 
to disturbed sleep; this subject was subsequently hospitalized for suicidal ideation and 
schizophrenia). The other non-fatal serious adverse events involved hospitalizations for 
exacerbations of schizophrenia (n=3), psychotic disorder (n=2), and anxiety, agitation, 
varicocele, suicidal ideation, and delusion (n=1 each). Clinical safety reports (CraMS fonns) 
for these subjects are provided in Appendix 3.6_" 

ADOs in Studies -301, -701 and ADOs ofthe Pooled, 0 L-trial Dataset 

APpears "{h\S Way 
on original 
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Table 35: Tceatment-Emet'gent Ad,'erse Eveuts Leadlug to Study Discoutilluation 
by MedDRA Preferred Term - Run-ill and Stabilization Phases 

(Study R076471-SCH-30l: All Treated Analysis Set) 

Body System (}r Organ Glass 
Dictionary-derived Tenn 

Total no. subjects woo discontinued due to AE 
Psycbi:ltric disordel's 
Aggression 
AgitlltWn 
Imonmi.a 
An:riety 
Depre~sion 

Hallucination, auditorj 

Schizophrenia 
Suicidal ideation 
Suicide attempt 
Investigations 
Blood pre..<sUre increased 

Eli'ctrocarillogram QRS complex prolonged 

Electrocardiogram QT corrected interyal prolonged 
Electrocardiogram QT prolonged 

Electrocardiogram T wave abnormal 
Elec.trocardiogram T wave ill\~Hion 

Nermus system disOl"ders 

Akathisia 
Headache 
Tremor 
Skill OInd :mocutane.ollS tissue disorders 
DeIllJatitis allergic 

Pruri.tu~ 

Rash 
Rasb erythematous 

Blood and lymphatic system disorders 
Thrombocyt.openia 

Eye disorders 

Vision bhured 
Gastrointestinal dis.ordeJ."S 
Swollen tongue 

He.patob.iliary di~orders 
Cholelithiasis 

Injw'Y, poisoning and procedural complic.ations 
Inten"tional o1lerdo,e 

:Mnsculoskeletal and co nnecrive tissue disorden 
Muscle spasm;; 
Reproductiv-e system and hl"east disorders 

Amenorrhoea. 
Galactorrhoea 

tsfa.e 1 OS bDeCl7.rtf geIlffated by tsfueIJ7.5>5. 
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ER OROS PAL (RliST) 
(N=530) 
Il~{,) 

27 ( 5) 
IO( 2) 
2 ( <:1) 

2 «I) 
2 «I) 
1 «1) 
1 «I) 
1«1) 
1 «1) 
1 «I) 
1 «1) 
6( 1) 

I C, <1) 
1 «1) 
1 «1) 
1 ( <:1) 
1 ( c:l) 
1 ( <:1) 

5 ( 1) 
2 «1) 
2( <I} 
1 «1) 
2 «1) 
1 (4) 
1«1) 
1 ( ~:1) 
1 «1) 
1 ( <:1) 

1 «1) 
1 «1) 
1 «1) 
1 (<1) 
1 ( <:1) 
1 «1) 
1 (<1) 

1 «1) 
1 (<1) 

t «1) 
1 «1) 
1«1) 
1 «1) 
1«1) 
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Table 36: Tre.atment-Emergent Ad-verse Events Leading to Study Disc.ontinuation by MedORA 
Pl"eferred Tam - Double-Blind Phase (Study R076477-SCH~JOL Safely Analysis Set) 

Body System or Organ Qags 
Dictiomry-derived Teon 

Total no. subjects who disc.ontinu.ed due to AE 

Vasc.ular disordel"S 
Hypertension 
Venous thromoosis 

Cardia.c disorden 
Tachycardia 

Eye disorders 
VISUal distmbance 

Gasfrointt>stinal disorders 
Nausea 

Muscnloskt>letal and. connective tissue disorders 
Musculoskeletal chest pam 

Nen'ous system disorders 
Sedation 
tsfa .. l07 _tsoe07.rlf g"ru!r.lied by ~7.sas. 

Placeoo ER OROS PAL Total 
(N=102) (N=104) (N=206) 

n(%) n(".!..) n(%) 
l ( 1) 3( 3} 4 ( 2) 

0 2 ( 2) :1 (1) 
() 1 ( 1) 1 ( <1) 
0 1 ( 1) 1 «1) 

0 1 ( 1) 1 ( <1) 
0 1 ( I} 1 (=::1) 

0 1 ( 1) 1 ( <1) 
0 1 ( 1) 1 ( <1) 

1 ( 1) (} 1 «1) 
1 ( 1) (} 1 ( <:1) 

0 1 ( 1) 1 «1) 
(} 1 ( 1) 1 «1) 

0 1 ( 1) 1 «1) 
0 1 ( 1)_ .H<I) 

r~ble 37: TreatmeUl-Eruergent Advel-se Events Leadiog to Study Discontinuation 
(Open-Label Study R076477-SCH-70l: Safet)' .-\nalysis Set) 

PIa,"Pili Pla:Pili p.liiPali Palio"Pali Pali(NO Pali(NO 
<=6mon1h; >6monlbs <=6nlOl:J!h~ ~6 ruo~ths DB)!Pali <=6 mouths DBll"Pali >6 menths 

Body Sy};tem or Organ Class (N~U) (N=67) (N=2) (N~70) (l\b59) (N=24) 

DictioD,,!}'-deri,ed r<nn n(%) u("!.} n ('}~) n(%) 0.(%) n(%) 

Total uo. subjects with ad,'erse t.l"ents 3 (23) "( 3) 0 [( I) H 5) 0 

PS)'chi3niC disoniers I ( 3) I( 1) l( I) I ( 1) I) 

.A..n..nety 0 1( 1) 0 0 0 
Depression 0 I( I) 0 0 I ( 1) 0 
Suicidal ideation 0 0 0 I( I) 0 0 
Suicide attempt 1 ( 8) 0 0 0 Q 0 

I.ol'ntigations 0 I ( I) I) 0 
Electrocardiogram QT prolonged 0 1 ( l) 0 0 0 

i Gastrointestinal disorders 0 0 I) 0 1(1) 0 
Vomiting 0 0 Q I) 1(1) 0 

Ne:rrous system disorders I( 15) 0 1(2) 0 
Dizziness 0 0 0 0 I ( 1) 0 
Dysli=.":. 1 ( 8) 0 0 I) 0 0 

S}"lh:ope 1 ( 8) 0 0 0 
Tren.\Qr [( 8) 0 0) I) 0 

Re.prooacti\,f" syste.m and breast disorders 0 0 0 0 I ( 2) 0 
Amenonhoea 0 0 0 0 1(1) 0 
Note: Percentages calculated with the number of subjects in each group as denominator. 
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Table 37: Treatmem-Eruet'gent .~-"er.e Evepls Leading to Stnd)' Discontinuation (Colltinued) 
(Open-Label Study R076477-SCH-701: Safety Analysis Set) 

TotalPali Total Pali 
<=6 mouth;: >6 monili.< 

Body System or Organ Class (N=74) (N=161) 
Didionary.dern"'ed T= nfl.) n fl.) 

Total no. snbject< ",ith adverse ew.nts 6( 8) 3(1) 

Psyc hiatrk disorders 2(3) 2 ( I) 
An.:.aety 0 1 ( 1) 
Depression 1 ( I) 1 ( 1) 
Suicidal ideation 0 1 ( 1) 
Suicide atreJDPI I ( I) 0 

~tigations 0 1( 1) 

U 
E~trocardiogram QT prolonged 0 1 ( 1) 

Gastrointestinal disorder. 1 ( 1) 0 
Vomiting 1 ( 1) 0 

Nen'om system disorders 3 ( 4) 0 
Dizziness 1 ( I) 0 
Dyskinesia 1 ( I) 0 
Sj'ucope 1 ( 1) 0 
Tremor I ( 1) 0 

Reprodnctive. system and breast disorders I( l} 0 
Amenorrhoea 1 ( I) 0 
See footnotes on the first page of the table. 
ttf'>eUU1.rlf gener.;ted by t&eJO.sas. 
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i3 ... 

Table 38: Treatment-Eme:rgentAdven:e Events Leading to Study Discontinuation 
~ooled Open-Label Studies R076477-SCH-702, 703, 704,705: Safet"i AuaI~is Sel) 

PIaiPaIi PJa;'Pali Pali!Pali P.liIP.li Ola.,Pali OIan/Pali 
<=6 month'i- >6 month. ~0=6 months "<imouths =6IllDDlbs >6 months 

Body System or Oq;an Class (N=99) (N~I37) (N=109) (N=l76) (N~I08) (N=UI) 
Dictionary-<lerWed Term ne_) n~) n ("Ia) n ("I.) n("/.) n ("I.) 

Total no. subjects with ad,rerse el-ents 10(10) 5( 4) 30 ( 14) 14( 3) 18 (17) 8 ( 6) 

Psychiatric disorders ol( 4) 4( 3) 19( 9) 9( 2) IO( 9) 5 ( 4) 

Depression I ( I) I ( 1) I( 1) 3 ( I) I ( I) I ( I) 
Psychotic di.order 2(2) 0 3( 1) 3 ( I) 3 ( 3) 1( I) 
!tn:riety 0 I( I) 0 0 I { I} I ( 1) 

Insomnia 0 0 3 ( I) I «I) I ( I) I( I) 
Acute I'.)'chosis 0 0 ·0 0 0 I ( I) 
Depresred mood 0 0 0 0 0 1 ( I) 
Depress;,,, S\'lllPtom 0 I ( I) 0 0 0 0 
Paranoia 0 I( I) I «I) 0 0 0 
Polydipsia psychogenic 0 0 0 I (<I) 0 0 

Schizophrenia 0 0 2 ( 1) I «I) 3 ( 3) 0 

Sui.:idal ideation 1 ( 1) 0 \«1) 1 «I) 2 ( 1) 0 
Aggression 0 0 0 0 I( I) 0 
Agitation 0 0 I ("\) 0 2( 2) 0 
}\koholi£m 0 0 0 0 I ( 1) 0 
Confusional iitate 0 0 3 ( 1) 0 0 0 
Delusion 0 2 ( 1) 0 I ( I) 0 

Halludnation 0 0 \ (<:1) 0 0 
HaUucilLltioll, auditory 0 0 [«J) 0 0 0 
Homicidal idt!ation 0 0 [«I) 0 {) 0 
HOiltilii), 0 0 l( <J) 0 0 0 

Suicid~ atiewpt 0 0 1 ( <I) 0 0 0 

Note: Percentages calculated ~ith the lIUlllber of subjects in each group as denominator. 
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On Original 

Total P.Ii Tota! Pali 
<=6 months ;'15 mouths 

(N=lI6) (N=754) 
n (7~) n('%) 

58( 14) H( 4) 

H( 8) 18 ( 2) 
4( I) 5t I} 
8( 2) 5 ( 1) 
1«1) 2( <:1) 
4 ( I) 2«1) 
0 1 «1) 
0 1«1) 
0 1 «I) 
I (-<I) 1(-4) 
0 1 «I) 
5 ( I) I «I) 
4( I) I «I) 
1 (0;1) 0 
3(1) 0 
\«1) 0 
3(1) 0 
3 ( I) 
\«1) 0 
J ( "'I) 0 
\ «I) 0 
\ «\) 0 
J «1) 
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Table 38: Treatment-Emergent Ad.e."" Events Leading to Study Discontinuation (Continued) 

I.) ,. 

~ooled 0een-Label Stadies R076477-SCH-702, 703, 704. 705: Safety Analvsis Set) 
PIalPali PIaiP.1i 

<=6 months >6 IllDnths 

Body Sy~tem or Organ Class (N~99) (I'.'=l37) 

Dictionary-derrv"ed Term n(%) n(%) 

NerrollS system disorder", (continued) 
Ahtbisia 0 0 
Convubion 0- 0 

D}-skinesia 0 1 ( l) 

Extrapyramidal disorder 0 0 
Hypertonia 0 0 
Meotal impairment 0 0 

Coordination abnormal 0 0 
Dizziness 0 0 
Dysarthria 0 0 
D}-stonia 0 0 
Grand mal con'ltIlsiOll 0 0 

lethargy 0 0 

Sedation 0 0 
Tremor It I) 0 

IO'f'estigatioDS 1 ( I) I( l) 

Weight increased 0 1 ( I) 

.~e amill'Otrausfer.a~ increased 0 0 
Aspartate aminotr.msier.l:ie increased 0 0 

Blood creatine- ph""l'bokin.a;e increa;ed 0 0 
Blood prolactin increased 0 I( I) 

Electrocardiogram QT corrected interval prolonged I ( 1) 0 

Gamma-gluiamyltransferase increased 0 0 
Electrocardiogram T wave abnol1U.lI 0 0 

Hepatic enzyme increas.M 0 0 
Weight decreased 0 0 

See. fooruores on me first page. of the table., 
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PalilPali PaliIP.li OlaniPali OlaD/PaI; 
<~ mouths :=.6montbs <=6 mouths >6 months 

(N=209) (1'=476) (N=108) (1'.'=141) 
n(~.) n ("I.) n\-,~) n(%) 

I( I) 0 Q 2( t) 
0 1 «I) 0 0 

0 0 0 0 
1(<:1) 0 0 I ( I) 

0 0 0 I ( 1) 
0 0 0 I ( I) 

I «I) 0 0 0 
0 0 I( 2) 0 
1 (0:1) 0 Q 0 
1«1) 0 0 0 
1 «I) 0 0 0 
1 (-'I) 0 0 0 

I «I) 0 0 0 
0 0 0 0 

t «1) 3( I) I( 2) 0 
0 I «I) 0 0 
0 1 «I) 0 0 
0 t «I) 0 0 
0 l( <1) 0 0 
0 0 0 0 
0 1«1) 0 0 
0 1 «I) 0 0 

0 0 - - 1( 1} --- --0- --

0 0 1 ( 1) 0 
1«\) 0 0 0 

Appears This WO\ 
On Original 'I 

Total Pali 

=6wonths 
(N=416) 

n(':{.) 

1 «I) 
0 
0 
1(4) 

0 
0 
I (~I) 

2«1) 

1("1) 
1 «1) 
1 «1) 
1(0:1) 

1«1) 
1 «1) 
4 ( t) 
0 

0 

0 
0 
I ( <I) 

0 
I (~l) 

I «I) 
1 (-<1) 

TotalP.li 

>6 months 

(N=754) 
n ("/0) 

2 «I)-
I (<.[) 

I «I) 

1«1), 

I( "'I) 
I «I) 

0 
0 
0 

0 
0 
0 
0 
0 
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Table 38: Treatment-Emergent. Ad,et>e Events Leadiug to Study Discontinuati"n (Continued) 
(Pooled GEen-Label Studies R076477-SCH-702, 703, 704, 705: Safety -'\na1~is Set) 

Pia/Pali PlalP.ti 
"'~ months >6IllDnth~. 

Body System or Organ Class (N=-99) (h"=137) 

Dictionary-derived Term n(~~) n(%) 

Reproducm-e system and breast disorders 0 ·0 
EIectiIe 4}'Sfuru::tion 0 0 
Galactorrhoea 0 0 
Retrograde. ejacnJation 0 0 

[njmy, poisoning and procedural complintions I( I) 0 
Traumatic haematorna (/ 0 
Accidental o, ... dose 0 0 
Intentional overdose 0 0 
Self llIlltihtiOIl l( I) 0 

~ "Ietabolism and DutritiOn. disorders 0 0 

H I'JlonatIaemia 0 0 
Anorexia 0 0 

Respiratory, thoracic and mediastinal disorders 0 0 
Pneumonia aspir.atiou 0 0 
O)'S(lI1O"" 0 0 

Cardiac di,onlers l( I) 0 
Myocardial infurclion 0 0 
Myocardial ischaemia 0 0 
Palpitations Q 0 
Sinns t.lchycardia I( I) 0 
Tach)cardia 0 0 

Eye disorders 0 0 
Vision blurred 0 0 

See fooDl(>tei 011 ihe fim page of the table. 
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PalilP.ti PalilPaIi OlanIPaIi OlanlPati 
~mollths >6l11Onths ~months >6 months 

(N=209) (N=476) (N=IO&) (N=141) 
n~~) . nr/~) nr!.) n(%) 

2 ( 1) I «I) 0 I ( I) 
1«1) 1«1) 0 0 
0 0 0 I ( I) 
I( <I) 0 0 0 

1 ( I) 1«1) 0 (/ 

0 1(4) 0 0 
I «I) 0 0 0 
1 «<I) 0 0 0 
0 0 0 0 

I «I) 1(<:1) 0 0 
0 1 «1) 0 0 
1( <I) 0 0 ·0 

1 «:1) 1«1) 0 0 
0 1(4) 0 0 
1 «1) 0 0 0 

J ( 1) 0 2( 1) {/ 

1«:1) 0 0 0 
t «1) 0 0 0 
0 l( I) 0 
0 0 I ( I) 0 
1«1) 0 -0 6· 

0 0 I ( t) 0 

0 Q I( I) 0 

Appears This Way 
. On Original 

Total Pali 
<~mcnths 

(N=416) 

n~~) 

2«1) 
1«1) 
0 
1(<:1) 

3( I) 
0 
1(<e1} 

I «I) 
1 (-<1) 

I «I) 
0 
I (<<I) 

I «!) 
0 
1 «1) 

6 ( I) 

I «I) 
1(<:1) 
I (cOt) 

2«I} 
1 «:1) 

I«i) 
l( <1) 

ToWP.Ii 
>6 months 
(N=754) 

n(%) 

1«1) 
1(<:1) 

1(4) 
0 

1(<:1) 
I «I) 
(/ 

0 
0 

I «I) 
1 «'I) 
0 

1 ( ~I) 
1«1) 
0 

0 
0 
0 
0 
0 
0 

0 
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Table 38, T re."nent-Emergent Ad,'er;e E.-ents leading to Study Discontinuation (Continued) 
(Pooled Opeu-Label Studies R076477-SCH-702, 703,704,705: Safety Analysis Set) 

PI.;PaIi PlatPali PaliiPaii PaliIPali Olan/Pali OlaDiPaii Total Pali 
<=6 month.:; ~ months <=6 DlO!l!hs ~6 IllOnths <=6 months >6 months ~-=6months 

Body System or Organ Class (N=99) (N=137) (N=209) (N=476) (N=\08) (N=14l) (N=416) 
Dictionary-<ieri,-"d Tern. n(%) n(%) n ("I.) n ("I.) n(%) n c:-) u(%) 

Gastrointestin.1 disorders I ( I) 0 I «I) a 3 ( 3) 0 5(1) 
Constipation a 0 0 0 I ( 1) 0 1 (<\) 
Dysphagia 0 0 1 «:1) 0 0 0 1 «I) 
Nausea 0 0 0 0 1 ( 1) 0 1 «1) 
Peptic ulcer I ( 1) 0 0 0 a a 1(4) 
Vomiting il 0 0 0 2(2) a 2 «1) 

Gf.uenl disorders and adminish-ation site conditions 0 0 I «I) 0 1 ( 1) 0 2«1) 
Fatigue 0 0 1 ("1) 0 0 0 1("'1) 
Oedema 0 0 0 a I( 1) 0 1 «I) 

Infections 3ud infestations t( 1) 0 1«1) 0 0 0 2«1) 
Hepatitis A 0 0 1 «I) 0 0 0 1«1) 
Pneumonia I( I) 0 Q a 0 a 1 «1) 

:llusculoskeletal and connecti\'e tissue disordel"S I( 1) 0 I «I) 0 2 ( 2) 0 4 ( I) 
Arthralgia a a a 0 I ( 1) 0 I «I) 
Joint stiifuess I ( I) 0 0 a 0 0 1(-=1) 
!.fwde rigidity 0 0 1«:1) 0 0 a 1«1) 
Mw;cle twitching 0 0 0 0 I ( 1) 0 1 «1) 

Skin and rubcurancoQs tissue disorders 0 {) 1«1) a 0 0 I «I) 
Acne 0 I) I «:J) {) 0 0 I «I) 

Social circu.m3ran('es {) 2( l) 0 _-2(.2!- __ Jl. 4 ( 1) 

Alcohol use 0 0 I «I) 0 0 0 1«01) 
Drug .bum 1 ('<1) 2( 2) 0 3( I) 

See foomotes on the fir" page of the t.ble_ 

T.ble 38: Tre.atru<llt-Emergent Ad,-",',e_ E,'ents Leading to Study Discontinuation (Continued) 
(Pooled Open-Label Studies R076477-SCH-I02, 703, 704,705: Safety Analysis Set) 

Body System or Organ Class 
Dictionary-derived T <1m -

VascuLlr disOl'del"S 
HY1"'rtension 

See footnotes on !he ii.rn page of the table, 
buelO_tlJtf galo!l'J.ted. by tofae:lO.sa5, 

PlalPal' PulP,1i PaIi!Pali PdilPili Olan/P.h OIaotPali Total Pili 
<=6 lllDmh, >6 llKlUthS <=6 months >6 months ~-=() tu<>nIhs :>(; months <=6 months 

tN=99) (1'.'=137) (N=209) (N=476) (N=108) (N~141) (N=4I6) 

n~ n~ nOO uN nOO nOO nOO 
o 0 0 0 I ( 1) 0 I ( <:1) 

o 0 0 !( 1) 0 1«;1) 

Common Adverse Events of the Integrated OL Safety Dataset 

Total Pali 
>6 mollth'i: 

(N=754) 
n(%) 

0 
0 
0 
0 
0 
a 

0 
0 
0 

() 

0 
0 

{) 

a 
0 
0 
0 

0 
0 

0 
0 
0 

Total Pah 
=>6 IllOmru 

0'1=754) 
n(%) 

o 
o 

The sponsor provide several tables that were generally 20 or more pages each on common AEs 
(in the appendix of the SUR). In place of in-text summary tables the sponsor described the 
following with respect to common AEs, as copied out of this section of the SUR: 

"The most common adverse event among subjects treated with 
ER OROS paliperidone and placebo was insomnia, while the most common event among 
subjects treated with olanzapine was somnolence. Of the adverse events reported by 5% or 
more of the subjects in any treatment group, the following preferred terms had differences in 
incidence of ~3% between the ER OROS paliperidone and other groups: 
• Headache, akathisia, somnolence, extrapyramidal disorder, dizziness, hypertonia, 
insomnia, psychotic disorder, depression, tachycardia, and sinus tachycardia were more 
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common among subjects who received ER OROS paliperidone than among those who 
received placebo; 
• Headache, akathisia, extrapyramidal disorder, tremor, hypertonia, insomnia, anxiety, 
psychotic disorder, schizophrenia, depression, nausea, vomiting, tachycardia, and 
nasopharyngitis were more common among subjects who received ER OROS paliperidone 
than among those who received olanzapine; 
• Somnolence and sedation were more common among subjects who received olanzapine 
than among those who received placebo or ER OROS paliperidone. 
• The percentages of subjects reporting any adverse event and, in most cases, the 
percentages of subjects reporting the common adverse events were higher for subjects 
who received ER OROS paliperidone for >6 months than for subjects who received 
treatment for ~6 months. 
These results are similar to those presented in the SCS of NDA 21-999 using a cut-off date of 
31 May 2005." 

Laboratory Parameter Results 
Laboratory trial data results of Completed Study -30 I: 
SAEs and/or ADOs due to Laborateory-related AEs: 
One subject had thrombocytopenia as an SAE and an ADO that occurred due to laboratory 
related AEs (as described in Section 3.2.1 of the SUR). Subject 100847 (40 year old male) was 
found in the line listing as the SAE and ADO due to thrombocytopenia which occurred during 
the stabilization OL treatment phase of this study (on Day 71 o/the sturiyanrIDay 15 of this 
study phase). No other ADOs or SAEs occurred due to laboratory related AEs in Study 301. 

Statistical Descriptive Results. Results were generally did not reveal any new remarkable 
findings that are not already described in this review, although the following additional 
observations are noted. 

Comment and Caveat. Some of the cell sizes for a given data-point (on a given parameter in a 
given treatment group at a given time-point) were small such that mean values may deviate or be 
skewed from values at other time-points within the same treatment group (note that treatment 
groups are subdivided into::; 6months and> 6 month subgroups with respect to duration of 
exposure, as previously described). Consequently, cell sizes of approximately 100 subjects for a 
given time-point in a given treatment group are considered more valid and were the focus of this 
review. 

Another major limitation with all safety datafrom OL trials is the absence of placebo group. 
Yet, even in the absence of a placebo group one can examine the data to determine if the data 
yielded remarkable and/or unexpected signal that was not revealed in the placebo controlled 
short-term trials. 

This updated dataset allows for examination of safety parameters over time through 1 year of 
exposure in contrast to the data provided in the NOOO submission at which point the sample size 
of subject exposed to 1 year of treatment was small. 
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Please note the following semantics employed in sections below. The> 6 month and S 6 month 
subgroups are also referred to as "exposure" subgroups in this review. 

Laboratory trial data results of OL extension trial dataset (-702 through -705, combined): 
SAEs and ADOs due to Laboratory-related AEs were the following: 
The SUR describes the following SAEs due to laboratory parameter abnormalities (in I subject 
each) were: anemia, CPK increased, hyponatremia and hypokalemia 

Note that one SAE was cholelithiasis was found by the undersigned reviewer, as described in 
Section 7.1.3.3 (under a subsection on LFTs). 

Statistical Descriptive Results. While noting the above caveats the results generally failed to 
reveal any new remarkable findings that differ from that already described in this review 
although the following additional observations are noted: 

Stud.1Q!'OI 

• Mean decreases in HgB values are typically -3.0 gil or sometimes greater were 
observed during the OL longterm treatment. 

It is also noteworthy that the olanzapine OL groups showed similar decreases in 
mean HgB values. 
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• Platelet count shows decreases that were numerically greater with 6 months or 
greater treatment compared to less than 6 months ofFal treatment as described in 
the following and as shown below (copied sections of Appendix 5.3.1). 

Mean decreases during Pal treatment appeared greater with increasing exposure 
over time based on numerical comparisons of the larger treatment subgroups such as 
the in the following subgroups (shown below with results from additional subgroups): 
DB PallOL Pal> 6 month group and total Pal> 6 month group in which mean 
decreases were approached over -201 gigall or greater by 6 months ofOL treatment 
and generally continued to be over -20 gigall through OL treatment endpoint 
(including the 12 month time-point) as compared to mean changes that were 
generally less than -lOon previously time-points. 

Note that mean decreases were smaller during Olanzapine DB treatment than during 
Pal treatment. 
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• Given the above results on outliers on low platelet count it is noted that clinically 
unremarkable mean decreases in reticulocyte count were observed during OL Pal 
treatment that appeared to be numerically larger in the over 6 month exposed total 
Pal subgroup compared to the 6 month and under exposed subgroup. Results below 
also include those from the DB Placebo/OL Pal subgroups as well to allow for 
treatment group and placebo versus Pal treatment comparisons. 
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• Creatine kinase was inconsistently elevated (group mean increases) but also show 
mean decreases in some subgroups. Standard deviations were large (up to at least 
approximately ±883 VII for given subgroup on a given time-point). Therefore, 
results are difficult to interpret. 
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• Mean increases in prolactin were observed during OL Pal treatment but these 
elevations generally did not increase in magnitude over time o[treatment as shown 
in the following table (copied sections of Appendix 5.3.1). 
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am POUlT (OPEN I '0' T1.'6 6:l.2S6 52.4' LS 59:3.8 '::1. .... 72 (3S.2441 ,,:-9- 4.T.(lS 2.425 U.S'59 J..3 .3$ .3..22.3 539.1. 

The Incidence of Outliers on Laboratory Parameters in the OL Extension Trial Safety dataset. 
A Caveat: comparisons between exposure subgroups (>6 month versus :s 6 month subgroups) 
could be misleading since the incidence is determined using a LOCF approach (that is, 
treatment groups are subdivided by duration of exposure rather th'an showing the groups 
combined with the incidence over time). 

Results are generally similar to those previously described, although the following are 
potentially notable or relevant findings (all other parameters not described or shown below 
generally had an incidence of 0-1% in the Total Pal :S 6month and> 6 month subgroups): 

• Lipid Profile Alterations: As previously described drug induced alterations in lipid 
profile appear to exist, as suggested by results taken from Table 69 of the SUR that 
are shown below. 

• Outliers on High CPK levels: As previously described there were outliers on high 
CPK but not on low CPK levels. 

• Outliers in Low Reticulocyte Count that appears to be greater after over 6 months 
exposure compared to 6 months and less exposure. Numerically greater incidence 
of outliers on low compared to high reticulocyte count that was generally more 
robust in the over 6 month exposed subgroups compared to the 6 month and under, 
exposed subgroup. 

While the incidence of low reticulocyte count, appears to reflect a Pal effect (in light 
of similar findings in placebo controlled trials, as previously described in this 
review), a comparison between the exposure subgroups (over 6 months versus 6 
months and under subgroups) may not reflect a true time-dependent phenomenon 
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with respect to duration of exposure. Although, these results together with other 
results described in this review are suggestive of such a greater effect over time of 
exposure. For example, the previously described results of mean platelet count over 
time within a given treatment group showed a slight (albeit clinically unremarkable) 
time-dependent decrease which supports the observations on the incidence oflow 
platelet count when comparing the two exposure subgroups. -

T:lble 69: TreaWl.eDt-EmergemMmedly .. Umormal LaoornoryResuJrs.(Continu£d) 
(PooJed Open-Label SlDdies R0764TI-SCH-702, 703, 704,705: safety ... .n:aly;is Set) 

PlalPali PWPali Poril'Mi PaliIPiili OlmIPali 01m>Pa!i Totll ?ali ToUlPah 
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Alll!oImlllly low I) (20) W(15) 15 (12) 5:1 (12) 13 (21) 10(1:;') 40(16) 91 (lJ) 

lIDL (JIIlIKIIo'L) 6.J US 1]9 441 63 1M 256 713 
_-'\In:...mmUymgll {} j) Q 0 (J 0 0 0 
A;mmmaliy low ! ( 2) H( 10) H{ 9) 40{ 9) 6 (10) H)( 1) 19( ')) M( 9) 

CboJe5lfro1 (mawIIL) 65 US HI -l46 64 B5 150 717 
AimoonoIlly mgt 1 ( 3) ] ( I} 1( 1) }{ i) I ( J) 1(1) 5(}l 7 ( I) 
Aboormally low I) 0 {} {} () {} 0 0 

TriglJcmdi5 (!I!!Nt'L) 6.J 135 Bl +l6 64 ]j6- - - 259 ._- 717 
_·\lmol!lllllly bigh 1 ( 2) 1 ( I) I ( I) 4 ( i) il 1 ( I) ) ( I) 05 ( I) 

_~law {} 0 1) 0 0 0 0 I) 

Crearille DB!;" (U1.) 65 134 129 4-M 61 135 J.56 715 
Aboonn.illy hig;, 1(2) 2( I) I{ l) 1«:1) J(3} 4 (3) 5P) 7 ( I) 
.~low (t q !) I) 0 1} 0 0 

~tE!i!ls(gi¥1L) 62 11.9 UJ 429 62 Bl 1~7 689 
Aboo.-=lly high I) I} 0 0 0 0 0 0 
Aim""!lldiylow 0 I ( J) () 4 ( 1) 0 1 ( I) 0 6( I) 

1terirul:oqts (%) 61 126 l2J 424 (IJ HI 244 681 
AOoollMHy bigh I ( 2) 4( 3) I) g(2) 0 5( 4} 1 «1) Ig( 3) 
.-'\In:.vnn;illy low J ( 3) t3 ( 10) 3 (l) 15 ( 6) 0 4(1) 5(1;) 43 ( 15) 

Vital Sign Results of Open Label Extension Trials Safety dataset (-702 throuth -05, combined) 
SAEs and ADOs due to Vital Sign Parameters 

The sponsor notes that the following SAEs and/or ADOs due to tachycardia or sif}us tachycardia 
were reported and occurred in the:::: 6 month exposure subgroups: 

• Subject 200601 (SAE and ADO) 
• Subject 201366 (ADO) 
• Subject 500603 (SAE and ADO) 
• Subject 200303 (SAE) 

In-text descriptions of these subjects could not be found in the SUR. Several of these subjects 
were previously described in the sub-sections on SAEs 7.1.2 focusing on tachycardia in the 
absence of concurrent orthostatic and/or ischemia-related events. 
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In a separate section of the SUR focusing on orthostatic hypotension (section 2.1.6.5.2) the 
sponsor notes that there were no SAEs or ADOs due to orthostatic hypotension. 

An in-text listing or discussion of other type of vital sign outliers, ADOs or SAEs could not be 
found in the SUR (e.g. due to non-postural hypotension, low heart rate or other subjects with 
remarkable vital signs or vital-sign related events, other than those of tachycardia and 
orthostatic hypotension, as above). Refer to previous summary tablesfor ADOs and SAEs and 
Section 7.1.3.3 of this review for descriptions of individual subjectsfoundfrom other sources. 

Descriptive Statistical Results: These results failed to yield any new remarkable findings that 
are not already described in this review (see section 7.1.8 for more details on assessment time
points and on the results). 

Incidence of Outliers 
Results on the incidence of outliers are generally similar to that previously described in this 
review and in the original NDA submission. 

A Caveat: Comparisons between exposure groups on the incidence of£)utliers may be 
misleading since the greater the number of assessments and the greater duration of monitoring 
subjects leads to a greater chance of detecting outliers. However, if a greater incidence is 
observed in the> 6 month exposure subgroup compared to the :s 6 month subgroup for outliers 
in one direction (e.g. high values) but not in the other direction (e.g. low values) on a given 
parameter, this finding may suggest a real time-dependent effect.' However, statistical 
descriptive results failed to show mean increases in heart rate during OL treatment in the group 
of subjects that previously received DB pal treatment. 

Potentially new and notable findings (not previously described in this review) revealed from the 
results in the updated safety summary are the following: 

• A numerically greater incidence of decreased supine systolic BP and in 
decreased diastolic BP compared to the incidence ofincreased values on 
these parameters as shown in the table below (copedfrom Table 74 of the 
SUR). 

• Small numerical trends for a greater incidence o[the following 
cardiovascular effects of Pal in each of the > 6 month exposed subgroups 
compared to each o[their corresponding < 6 month subgroups: 

o Increased standing heart rate, 

--

o Decreased standing and 
o Decreased supine systolic BP. 

These findings may be reflective of having a greater chance of meeting outlier criteria 
aS$ociated with longer term monitoring of subjects. However, these trends for generally 
observed for almost all subgroups and the direction of vital sign changes are generally 
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consistent with Pal effects observed in the short-term trials. Although, short-term trials 
of primarily non-elderly subjects did not reveal a consistent or dose-dependent Pal 
effects on the incidence in decreased supine systolic SP. However, the single elderly 
Phase III trial that was conducted (-302) revealed a numerical trendfor a grr;ater 
incidence of decreased supine systolic SP in the Pal compared to placebo group (while 
noting this was a small study).-

Tltbl.1~: N_ of Subjects With Abnonrul Vitlll Sign Values DUrll!g tL-e Op",,-ubeJ P..nod 
(poo!edOpen-ubel Smdies R0754T7-SCH--701, 7m, J04,705: Saf,'Y .-'.n3I);:is Set) 
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l!!c:rsa:4!. :=10 and v.J1t2 :=tSO 0 0 I «!) 4( I) 0 I( I) I «I) 5 ( I) 
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.. fucr..,.:=:lO Illd ru", :=1 sa I( I) 0 J ( ]) 1«1) 1 ( I} 0 5{ J) J{<I} 
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~e:::>=15mdvah..'"i! :;.;::::;«)5 l(3) g ( !\) 5 ( 1) ]I ( 1) 3 ( 3, i( 4) II ( 3) M( 3) 
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In a separate section of the SUR focusing on orthostatic hypotension (section 2.1. 6. 5. 2) the 
incidence of outliers on orthostatic hypotension is somewhat numerically larger in the table 
below than was previously reported and as previously described in this review, as shown below 
(copiedJrom the SUR). 

Table 56: Number ofSubjec.ts With Treatment-Emergent Orthostatic Hypotension at Anytime During the Open-Label Pet~od 
(Pooled Open-Label Studies R076477-SCH-702, 703, 704,705: Safety Analysis Set) 

Plaip.1i Pla/Pali PaliIPali PalifPali Olau/Pali Ol,m/Pali Total Pali TotalPali 
<=6 months 0>{) UlOnths <=6 meuths >6 months <:=6 months :~ months <:=6 months 0>{) month, 

(N=99) (N=137) (N=209) (N=476) (N=IOS) (N=141) (N=416) (N=754) 

Total no_ subjects with orthostatic 
hypotension 

DC%) 

4( 4) 

D ("!o) nC%) 

9 ( 7) 7 ( 3) 

Pulse(std-311p»15mdDBP(std-sllp)-'-'-IO 3 ( 3) 6 ( 4) 3 ( 1) 
PnIse(std-snp»15 and SBP(std-sup)"-W [( I) 4 ( 3) 6 ( 3) 
Note: Percentag~ calculated with ihe number of sllbje<;ts in ea<:h group a, dalominatoL 
tsfi.'504_fl.rtI ge!l-=rJt~ bytsf ... -s04.sa5. 
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n(%) 

30e 6) 

21 ( 4) 
14 ( 3) 

n(%) 

4( 4) 

1 ( I) 
3 ( 3) 

n("lo) 

7 ( 5) 

6( 4) 

4( 3) 

15 ( 4) 

7(2) 

IO( 2) 

n('Y.) 

46( 6) 

33 ( 4) 
2l ( 3) 
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The above results also suggest a greater incidence o{outliers on this parameter after over 6 
months exposure compared to exposure at 6 months or under. However, in the absence of a 
placebo control group and given that the incidence was determined using an LOCF approach 
(rather than over time), the results are not considered conclusive evidence for a greater effect on 
the incidence of outliers on orthostatic hypotension with prolonged treatment. Despite this 
caveat, it is notable that in the previously shown table that the incidence of outliers on low 
standing SSP showed a similar pattern for greater incidence in the over 6 month exposed 
subgroup compared to the:::: 6 month subgroup which was not observed in the direction of 
outliers for a high standing SSP. This observation is highly suggestive of a real Pal effect over 
time rather than an effect of greater time of monitoring independent of Pal treatment. 

The results on the incidence o{tachycardia-related AEs suggest a similar pattern {or a 
numerically greater incidence in the over 6 month subgroups compared to the 6 month and 
under subgroups, as described in a separate section of the SUR that focuses on selected AEs 
including tachycardia. Results are shown below (copiedfrom the SUR). 

Table 41: T1l!OllI!el!1·Emer;em T~ilfd:ia·ReMtM_\d1.'er", E""ll!5 By W-",M}RA 
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Refer to the last section of this review for additional comments and recommendations. 

ECG Results of Open Label Extension Trials Safety dataset (-702 throuth -OS, combined) 
SAEs and ADOs due to Abnormal ECG Parameters 

See previous summary tables for the incidence of SAEs and ADOs due to ECG parameters. 

In a separate section of the SURfocusing on orthostatic hypotension (section 2.1.6.5.2) the 
sponsor notes that there were no SAEs or ADOs due to orthostatic hypotension. 

Descriptive Statistical Results: The results (mean and median change from baseline) failed to 
yield any new remarkable findings that are not already described in this review (see section 
7. f.8for more details on assessment time-points and on the results), except for some of the 
following observations that were observed in subjects exposed over 6 months (noting that now 
the sample sizes are remarkably larger for these longer term exposures than samples sizes in the 
previous original NDA submission) 
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A Potentially Greater Group Mean QT Prolongation Effect was Observed with Over 6 months 
of Treatment Compared to Mean Changes Observed with Less than 6 Months of Treatment. 

OTraw interval results showed the most remarkable group mean increases at 6 month 
and at 1 year (52 week) time-points and showed at least trends tor group mean increases at all 
time-points beyond the 8 week OL time-point. 

The greatest group mean increase occurred at 52 weeks which was 7.2 (median increase 
was 11.0 msec2, although the group variance was large (SD±25.2 msec) as may be expected 
since timing of assessments relative to dosing on a given day was not held constant. 

OTraw interval results showed more remarkable prolongation effects than the OTc 
results. Since, ECG assessments during the OL study phase showed little to no change in HR (as 
shown later in this section o[this review), it is appropriate to consider OTraw interval results 
over the OTc results. QTc interval results at these later time-points are likely to be a less 
accurate reflection of true drug effects on QT interval, since correction methods were employed 
correct for the case when alterations in HR are observed. 

Also, note that RR interval (shown later in this section) unexpectedly showed group mean 
.increases at these later time-points rather than showing the mean decreases that were observed 
at earlier time-points in the DB phase. These RR results are consistent with early drug effects on 
increasing HR, and the absence of this effect at later time-points (refer to the section below for 
possible explanations for the observed increases in RR interval). Also see the last section of this 
review for further comment and recommendations. - - - .. . 

One concern is that OL results on OT interval (or QTc interval) are likely to be an 
underestimation o[true QT interval effects since the timing of ECG assessments were not tightly 
controlled to capture peak plasma levels or were not obtained over multiple time-points on a 
given day to capture peak levels for a given individual. Also consider food effects and other 
factors impacting P K, as well as dynamic changes in the cardiovascular system that may 
influence results. 

While theoretically, subjects are in steady state from a PK perspective during OL longterm 
treatment, Pal levels nevertheless, fluctuate over time and vary widely across individuals. 
Moreover, levels can further be altered by {actors that influence PK. For example, consider the 
large {Ood effect of Pal on PK. ' 

The following tables were copied out of appendices to the SURfor the over 6 month DB 
PallOL Pal group (this is the group with longest continuous Pal treatment of all subgroups 
shown in summary tables by the sponsor). 
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30.0' 
2:S1 .. 51 
3.\Ll1 
2~.691 

]68 .. 0: 2~4. "TO 
]~9 .. II) 30.2 '71' 
]S4 dl 2B5 4.GO' 
1'0 .. 0 2" 4.65 
164~ 0 2'0 -ISO 
]58.0 30[ 4.64 
]61. 0 300 -11'6 
110~{f 299 '83 
]86:.5 306 44.1' 
]69.0 227 '&'e:2 
]59 .. 00 284 4.71 
]59 .. 5 .287 --154 
]'0.0 29:9 4.75 
]16.~ 364 '57 

167.:..00 ;2-96 «.4-
]69. -0 3-,)], '57 
]7'.5 107 493 
]1.2 ... Q 3Q7 493 
]1.3~() 307 4.93 
]70.0 292 4.75 
l1LO 305 ~S6 
]12 .. 0 294 'S8 
11\1.0 282 469-
311 .. 0 293- 460 
3;12_0 301 479 
315.Q 295 '98 
]69_0 29:6 '74, 
]1-'_0 3<)1 '72 
1l05_Co 3Ql. 4.sa 

B:;l!S-;" -------. ch~Q trun :l.vwr.;aga pr.;dot;.;;;k ______ ._ 
f(g~ N' MQ;/on. SB. SO K;;d Kin H~ 

171.9 4.63 
'172.1 '56 
J.TI.9 456 
371.6 4..s'S 
171.9 '-66 
l11.1 4.6'7 
386. i· 4.4-
170~5 41S 
].70.5 --120 
370.[ -421 
3.7LS .U.9 
"3.70.2 ]~a 

:170.3 ]£9 
370 .. 6 1!.2 
.l7'2 .. u '13 
3.TI.9 -475 
371.3 '75 
3.71.. 7 '54 
3J'.L2 ~n 

3TI.9: '51 
:172.£1 -468 
371. j' '69 
372.1 4.59 
371 ... 9 '.1:3 
>69_1 2&B 
].1i!L 7 lIS-
371.9 475 

-14 ... 5 
-1<L 7 
-L1 

-10_a 
-7 ~9 
0_1 

-1.7 
o_1 

-8di 
-9.8 ,,_1. 
5_1 

-0 ... Ii 
-0.9-
4.1 
2_B 
3.] 

-(L4. 
.1:L2 
-tLO 
0_1 
0.1 
L8 
5.4 
2.9 
1.2 
s.] 

0.93 
l..ihl 
L06 
L04 
1.Q8 
1.11 
l.~g 

1.17 
1..21 
1.21 
1.. . .()7 

1..3') 

1..21 
1.2') 
1. 14 
LOg 
LoJ9" 
1.13-
1.13-
1.11 
LIS 
1. 17 
1.21 
1.27 
L.§:l 
2.31 
1.20 

21.26 
2!"]. .. 05 
~2 .. 6"] 

22.54. 
23._)0 
24 .. 05 
24-40 
.23 ... 69 
2<1.75 
24..7B 
22.66 
.25.03 

23..29 
22.80 
23.~0 

2:3..~9 
23-_65 
24-~ 
24 _19 
25.14. 
25.48 
25.22 
16.15 
26.5--1 
.2b.]2 
2.5.20 
26.2"3 

-14 .. 3-
-9.5 
_2.8 
-9-9 
-7 _0 
1-3 

-1.1 

0.' 
-LB 
-!Ll 
_0. '1 

] _1 

-1-0 
-0.7 
5.(\ , ~.) 
~.] 

-1..0 
0.0 
1.> 
1-4 
0_> 
1-] 
5.0 
2_2 

L1. tJ 
~ .1 

-~03 
-us 

-99 
_B7 
-99 

-105 
-u 
-9"2 
-95 

-115 
-70 
-'9 

-66 
-oa 
-7~ 

-75 
-75 
-71 _"a 
_69 

-109-
-a] 
-92 
-83 
-~O 
-S<i 
-sa 

7. 
6B .7 
o 
.B 
69 
SB 
TJ 
59 
SJ 
S8 
81 ., 
62 ,. 
'1. 
70 
03 
66 
6S 
.9 
79 

11.3 

"a 
85 
B. 
as 

StU·tioil::. R07£47~-s!C'l(-7')2. Rv76",17-S~8-703, R076.;t71-SCH.794·, .ilcd lHJ76.4-77_SCX_i.iJ5 

Qrc nn'EF.1F.\.L FP..IOHP..IClil. (n:::;J 

P.:I.lil.P.:tl.1 >6 mQloth:l 
BASELINE [DB) 
AVERACE l'F."EEC€E 
DAY 4 (t::ti) ".oX PST 
r'AY 4 (t:el ,1OB PST 
DAY 4. (:eBI :: 22H pgr 
r·.kY S(I:BI :4H PST 
DAY B(J:BI :10B PST 
DAY 8 Ire I d2B' PST 
£o1<Y L5(UBI 
DAY lS(OBI.tmB-"I'19 
D1I.Y L5 (OBI, 1-2R I'3r 
DAY lS(UBI,~B PST 
DAY 29.l;DBI 
DA.Y JIi (DB) :: ~'RB_D3 
DAY ~6 (OBI :1-28. PSt' 
DAY 3.6 ~DBI "l'R PST 
t:'AY 43 (UBI 
KA.X~ VALUE (DE) 
END ronrr (DEI 
BASS (OPENI 
r,z,y 4 (OPBlI] 
lmEK. 1 COPE1~) 
l<EEK 2 ~Ol>BlH 
~K 4o(Ol'EJ'H 
liEE!( a (OPBIlJ 

l<EE1< 16 (OPElO 
lIEI<l< "(OPENI 
l<EE1< 40 (O'EN) 
;.mER. 52 (OPEN) 
I1ilIJ<IM VALlJE (OPEl{1 

__ ~_!~II~:!~~,:,:l ________ _ 
Qre LINE.AR. SAC.IB (If~J 

415 ]9£ ... 6-
475 ]~g.9-

463 ]9--5.7 
4.56 J9~. St 
~56 4.01. ~ 
4.-53 ]97 .. 3. 
G-57 3.97.6 
468 4.02.~ 

-'4 4l.!L 3-
419 ]97_9 
4.21 ]93. 9 
422 ].9'.6 
450 ]99~ () 
]69 ]99.3 
370 395 ... 6; 

]63 397 .. ;;) 
4U ]99_8 
476 4J.S.~ 
41~ ]59.4 
41. ]99_1 
455 BS.1 
4.62 39iL2 
462 ].99.u 
405$ ]9'7.1 
463 )97~g: 

4.7ll ]9"3_2 
-4-40 .;to-o_9 
269 399 .. 0 
U:3 ]93.51 
415 4-.1·L2 
4...,-:: 401. 2: 

so 

1~.6g 

le-.U, 
~7 .S3 
18.23 
19.33 
l:e:~05 

l8.14-
19.11 
22.04. 
L8.4.4-
17_31 
1.7.35 
18_11 
~7.17 
11_6<1 
11_20 
1.9;.]0 
D_8'3 
1:9.2l. 
B.29 
19.2-' 
19_99 
18_63 
lS.8£ 
IT.9-il 

1.8_59 
Vl.78 
17.17 
19_19 
19.56 
1.9.03 

J9:e:.O 33.7 .... 1u 
39:3:. i' 355 4.65 
3~S. (:.0 3SJ. -'62 
397. oJ 33.7 ""'53 
402.·) 34.€= ~56 

]97.0 34.2 "'60 
]9'1.0 33.3. 4.62 
4.01. oJ 346. .... 6:1 
4,11. S 363 4.60 
]97.0 3'50.6 -''10 
193.") 350 4.56 
3!l:S .. a 33-2 '4:~ 
]99.0 lSil '63 
199. U 356 '60S 
195_<l KS ~51 

19.s_() JS2 -'62 
39:9.0 344 502 
U",_Q )7], 502 
]9"9.0 34,4 502 
39"3.0 34,4. 502 
]98.0' 34.]. 482 
1905=.Q 34."8 '68 
]98.0 34.5 'S~ 

3.98..0 316 '65 
]9"7.0 354 4.S~ 

4.Q-IJ. Q 35:2 .:1.60) 
4.00. v ],4.8 '81 
]99.0 346 '52 
]9"9.{I 342 4.56 
4.13_5 3&4. 578 
4·01.. {/ 34.2 .f.S7 

353 

B~ ---- - .-- Ch~3Q t:a:on OlVQL~Q pr.::dosv -- ------
HQ~ N MQ;.o 58 go t{;..j. Kin H;:..x 

35"6. -a: '63 
:!-99.oJ -'56" 
398.9- "'56" 
).515,') '68 
39S.S '6£ 
3.98.8 '6:7 
4.11~6 4.4 
3.9:7.£ -118 
1-91.1 "-'20 
397.4> '21. 
"!St:9.Q '4.9 
39'1.7 ]0:"8 
:!.91.6 ]6~ 

391-5 352 
J.9B.9 '13-
J.9S.S! -'75 
J.!fS.9 -175 
39a.9 HS 
"J5!8. l' '54. 
3.99.1. -'<51. 
.15".8.9 '.&1 
3-95.0 4.58 
)96.8 :&68 

3.99.0 .f.=69 
l.99.(o -'3Sl 
195.B 25S 
3."9"J .. 1. 119 
3-98.3 '"1S 
J98.~ .:I.?5 

-2. L 
·2.1 
2.5 

-Lea 
-1._1 

.J. J 
-1..] 
0.2 

-.J.9 
-2~6 
.~~O 

1..5 
-2_0 
-0_5 
'LB 

16.1 
0)..5 
!J,.6 

-0.1 
-{I. ~ 

0.1 
-1-3 
-1.1 

0_2 
2.0 
2_1 
2.a 

15.] 
2.1 

O.Si 
«.02 
o.~:?: 

0.054 
0.-57 
0 . .£5 
1.16 
Q.£5 
O.~~ 
0.70 
6.6S 
0.'12 
0.76 
0.74 
0."70 
O_Sl 
0.';5 
0.55 
0.54 
O_OS 
0.&7 
Q.6~ 

0.58 

0.-6.6" 
O. 7~ 
0 .. -86 
1.32 
G.52 
0.5"1 

12.1.:1. 
1.1.29 
12.23 
13-_S1 
14._52 
1L'O..f. 
14.4.6 
13. ]0 
12.81 
14.42 
13.79 
13.72 
14. '9 
14_C"; 
14.15 
11.~~", 

lL12 
14.15 
11_ 7' 
11.9:9 
14. .. 39 
14.95 
14.71 

14.]5 
IS. 0<1. 
14.~3 

14_42 
1].46 
14.bS 

.}.7 

·1.l 
L2 

-1.2 
- •. 3 '_0 
.0.5 
L2 

-·'-0 
-2.T 
•. 1 
1.3 

-1. 7 
-O.S 
0,7 

16 . .0 
•. 3 
LO 

-0.5 
0.3 

_0.1 
·Q.7 
-O.S 

0.7 
1-7 
2.0 
:l."J 

1.-'. "7 
2.3 

.4.2 39. 
-70 U 
-31 4.0 
.59 51 
-71 4.6 
_4-1 63 
-]5 30 
_50 37 
-1Ii3 12 
-73 4.Q 
-49 3' 
_G·] 4], 
-46 50 _'-I 31 
-51 .9 
-19 69 
-51 iii 9 
-51 69 
-u ]8 
-S2 4.3 
-~2 Sl. 
_79 4J. 
-6l lS 

-50 40 
_44. 42 
-SO 4.0 
_]5 ]8 
-.11 LJl 
·SO 40 
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P.oI.U il'~l.i ~6 moDth:;" 
BABELIlfE' (DB) 
AnBACE I'RED'""...B.E 
D1t..Y 4,(L8) ~4H PST 
DAY 4 (Itil 1:108 l'S! 
ElAY ~!ml ,'28 »ST 
DAY eU:'BJ : 4X PST 
DAY a/ul) d.08 PST 
DAY s{ml t:l~g 'PST 

DAY L5!OB) 
DAY 1.5(08) ttlPB_D3 
DJlY l.S,DB) tl-2E1 PSt' 
DAY L5!DB) ,48 PST 
DAY 2~(DB1 
DAY ~6 lOB I ,WB-OO 
MY 36 lOBI ,1-28: par 
Dli. Y 3' (oe I t:.a.g PST 
DkY 4.] (oBI 
MA.lIHLM VALUE (DB) 
END POI .... iDE) 
Bl<.Sll IOI'm) 
DAY 4. (OPEN) 
WEEK ~ (OPEN) 
lIBElt lIOPB1l) 
"""It 0 (OPEN) 
"""'" • (OP"", 
XEEIt ~6 (OPEN) 
1mEIt J4 [OPEN) 
1iEEIt 40 [opm) 
liBEl( 52 (OPeN) 
HUI>U>I VJlLIre(O<'ENl 
ERD POINr (O~ENl 

ore Ln~EJi.P.. DEJlI1iBD (03-1 

P;a11/p.oI.li ;,..6 aonth!J 
PASELna (OBi 
~VJrnAC::S PRm:ceS 
DAY 4.~IBI :4K J!ST 
DAY 4 ~t-aJ : loa PST 
['AY 4 u:e I : ~2B :PST 
DAY B(ISI:4H psr 
DAY '3 ~L6J ; l.08 liST 
DkY ~HLB) : 228 liST 
DAY 15{DBI 
DAY 1.5 (DB J :. WE-I:'3 
DAY 15(081: 1-2B Nl' 
DAY lSiDBj :.:1.8 PST 
DAY 29 (O'B"I 
DAY 3-6 (DB J : W..s:-DS 
DAY 36 {OS I : 1-2R PSI' 
DAY ).6 (DBJ :.t.R .PSI' 
DAY 4] ~DBJ 
HUIl<lfl VALn fOB) 
EnD POINl' lD.B) 
BAS8(OPDJ] 
['kY 4<{)PIDJ] 
'h'EEK 1 (OPID~) 
NEEl( 1 (OlJBll) 
ilKEl( 4 (QlIEI'~) 
NEE:K 0 ~OPIDl") 

1l£EK 16 (OPEIO 
'NE&(( 2.t (OPEN) 
ft'EEK 4010PEN) 
lmElt 52 (OJl.EN) 
MUI~ VALU"E (OPEtfl 
Elm P;:)UIT (O~Em 

Qre n~rBRV1lL BAZE'IT (~) 

4-15 397.6. 
4-15 ]9.9.9 
4.6.): 39'LS 
45.a: l!iS.2 
45~ 4.02.3 
a.4.9 3.98 .. 6 
46'1 39'9,,1} 
4 . .s:a 402.9 

.t4. 4..la~4. 
4.19 ]99~{) 

4!J1. ].95.2 
422 .l5l6.Q 
450 399 .. $ 
]6~ 3!i9. '3 
]1Q 395.7-
]63 ].98.2 
4.1.4. 4.01l.7 
47oS; 4~5. 3 
4.76 400.5 
4.76 400.7 
4.SS ]51:91. '1 
462 ]99.~ 

0162 400_2 
468 ]'99_8 
4.69 398.5 
4,10 "o0.3 
4-10 4.01.4. 
269 393.9 
li9 4.01.1 
4.16 4~4..e: 
415 401.'9 

4.15 J9~.1 

415 J98..2-
;J,63 ]95.5 
45i- ]95.2 
4.55 4tHL:! 
463 396_5 
467 ]97_1. 
4.58 401.2 

·u, 409,.]. 
4~3 ]97.4 
421 393,,). 
422 393.'9 
4"S.g ]98.3-
369 ]!iS~S 

310 395.2 
363 395.5 
4.14 ]9.9.4 
4.16' 4~3.6 
4.J-cj: ]9'9.0 
415 ]99.3-
4.55 398.2 
4.62 ]9'1. 9 
462 ]98.b 
45'S ]97.3-
4-59 ]97.0 

4.'''J ]98:.7 
4·VJ ~O(L" 
263 ]9B_ J. 
1.19 ]99.':; 
4.1~ 4.13.1 
4."'6 4.00.4 

SD 

1.8.&2 
11.13 
1.6' . .t6. 
LIS. 84. 
16..98 
16.&0 
1'1_'&'" 
L'1-8-1 

21....10 
L7.50 
16.19 
16_21 
1.7 ... 87 
16= ... 0&1 
~e:_u 
~e:.]O 

1.9.'& 
16 .. 91 
1'9 .. )1 
1.8.39 
1.B.3" 
18.05 
17.55 
18.04. 
17.08 
U.63 
18_4~ 
1ii .. BO 
'17.4.0 
18.28 
18.49 

]·!,IiB.4) 3'3.7 .&69 
]g,9.1 J6a 4.t;:4 
]97_0 3i53 ,U:2 
]97.5 J1S 4.52 
4a2:~ 0 353 .(56 
]99~.Q 331 ""59 
]9'8. J;,) 34.0 "61 
4.02_ oJ. 34·7 4.bL 

no. -0 368 4.61 
]9iL. \) 34.5 468 
]95 • .0 357 4.55 
]97.:,-1) ](d 4.;J,2 
3.99.:,0 33..9 46:'8 
40<1- 0 351. 464 
]'6_0 3~S 4.56 
]98 .. 0 354 462 
4.00. ~ 34.9 500 
4.14..0 ]76 SO'J 
10g.o 34.8 S60 
400~ 0 34.8 SUi) 
]99.11 33.0 0\79 
]98_0 341 .1;6:4 
39:91 . .0 ]4'1 451 
399 .. '" 31.9 0\64 
]98.0 352 4.sa 
4.01... Q 354. 45:9 
4.0LQ 33.7 "97 
40\1.0 351 4.50 
40o_o 350 0\56 
4.14. ... .0 369 55] 
40L Q 3'3.1' 4.87 

le.&4. 391.0 3],7 4.69 
L7.23 ]98.6 359 "64 
16:.13 ]95~a 3SS 4,.61 
17.13 ]95.0 33'7 .t51 
17 .. 29 4QoJ.·J 351 4,.57 
11.02 396.v 33.8 "53 
17.6'1 .J9.s:.r(' 33-9 4.61 
LB,02 40{).Q 347 "'':;0 
:ii!:1.)1 4.0'8<5 365 4,.6·) 
17.-5.t 39'1.') 346 "61 
16_35 ]!l2.0· 355 '55 
16.)" ]9.:1..5 313. 4.4.2-
17.99 ]97_0 341 .&.67 
16.13 ]98.") 352 '64. 
Iii. 86. 39",.5 345 .&55 
16 .. 4.0 ]96.0 356 '&62 
18.57 398.oIJ 347 SOu 
1'7 _23 4..l3. rJ 373- 50)·:-
1.8.:1..:1. ]96_0 347 SOQ 
lS.52: ]9'9.5 34.1' 500 
12.-'1 3!1B.oJ 331 "7'6 
la.1.\ ]90. rJ ],4.5 4.E=2 
17.]5 19S.oJ 34& 4.4 So 
18.16· ]97.-0 .31.8 4.6), 
17.1"' 39'05.'J 3S4. .:a.ST 

1 7.83 
1.8.]9 
16_.97 
17.68 
~S.51 
19 ... 5') 

]9"3~O 354 "58 
399.0 34.0 4.87 
J9"1.0 3503 "51. 
]98.1J 34.1' .tss 
4.'12_0 3&7 S4-S1 
]99:'J 34.(1 un 

3.99 .. 7 .&53 
]'~9.9 4-56 
],99.7 4.56 
],99.90 4.&9 
39'9 • ..., 4.66 
1.99 4 7 :1.67 

411.~ 4.oi 
39& ~6 "Iii 
39. _~ 420 
3.98.4 4.21 
40Q~Q 4,49 
39B.7 '368 
39 •• 6 369 
398.5 362 
3,99.9 4..1"3-
3-9L9 4."75 
l.9·!I"ii "'15 
.l9~La "'75 
'1SlJ9 .. f.: 454 
400.0 4.6:1. 
3.99.Q '~l. 
3.99.51 4.-£8 
39:9.7 4.6:8 
39!i.9 '~9 
399.8 439-
],91.8 269 
398.2 1~9 
39!LS 4.75 
3.99.8 4.75 

398.2 .:I,~3 

198.3 ,:(,56-
'!98.2 4.56 
Jj8.1 "'£8 
39B.l .:a.C:6 
15tB.1 "05''1 

. 410.$ 4.4: 
J97.0 4,.18 
}91.0 ,&:20 
3-96 .s· 4.21 
398.3. ",s. 
lS'L1. ]58 
3,9-5.9 369-
J96.S 30.2 
19 •. 2 41> 
398 . .2 "7-5 
],98.2 4."75 
398.2 4.75 
].9B.oJ' 454. 
:!-99.4. 461 
39&.2 "'::1. 
399.3 ,£:a 
:3.9B.1 "'£8 

:!-So&.3. '6.9 
~98.2 -'3'9 
],96.1 26$ 
).96.4 119 
39B.2 .tIS 
]'9B.2 '15 

-1_9-
-1.7. 
2 .. 5 
-1~2 

-0.7 
~.1 

_1..5 
0.4 

-3.4. 
-2_4 
_'~L1 

1~1 

_1..9 
_0.3 
0_9 

IS . .5 
0.6 "_9 
(1-1 

_()_6 
0.3 

_1.1 
-L.1 
0.] 
1..6 
2.1 
2.9 

14.8 
2.0 ' 

_2 •• 
_2.2 
2.1. 

_1_B 
_1.0 
>.1 

_l.~S 

• Q":.4-
_3.7 
_2~B 

_0.1 
1.4 

_1_8 
_0_3 
1.1 

15.J 
0.1 
3:.0 
0.1 

_O_ti 
03.] 

_1.0 
_1.1 

(r~ 4. 

1. ~O 
2_2 
3.=.1 

14. go 
2.1 

O.S4. 
O~S51 

O~S9 

0.-$1 
0.6:4 
0.6'2 

2~ 1:!
O.Sl 
0.6l. 
0.&9-
0.63. 
0.&3-
0.?4 
0.72 
0_67 
0.51. 
0.62 
O.1i2! 
0.63 
0.63-
0.';4-
O.~"'i' 

0.66 
0.63. 
0.71 
O.S], 
1.29 
0.58 
O.~6 

11.6:5 
12.58 
12.58 
13 ... 2] 
13.1'6 
13.44, 

14..ll 
12.BB 
.12.5:2 
14. .. 1.6 
13..]6 
13.1'" 
14.21 
13.62 
13.69 
11.11 
13-.4& 
1:1..52 
1'3-.J1 
13.4.!I 
13.73 
14.48 
14. .. 12 
ll~ 7S 
14. BO 
13.64,. 
14...0& 
12.59 
14 • .19 

0.54. 11.60 
0.53 12:.58 
(·.SS- 12. SB 
0.051 13..21 
0.54 11.71 
0.6.2 11.4.9 
2.14 14..1.1 
'&~~l' --.12.·81-
O.~I) 12 ... 39 
0.058 14.00 
0.63. 13.25 
O~69 13 .. 18 
O."1:!- 14...10 
0.71 11.4.9 
0.67 n·.ti6 
0.52 11.16 
0.052 13.4& 
0.-52 B .. S3 
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11:;;,1..1/11.:.11. ·~6 month!: 
EJ\:fiEGIl'" (DB) 
.J.VERACE ;tREmC8B 
DA.Y 4.~m):c4X liST 
DAY ".""1 ,lOa: PST 
DAY 4 ~X:i!J ~j!2H liST 
DAY 81""1 ,4K PST 
DllY 8.UiBI [10B VST 
DAY a (:ta) %: 2.2R PST 

DAY LSIOBI 
DAY 15(oB) fWE_DS 
DAY ls(DBJ :1-2El psr 
DAY LSIDBI ,<If PST 
mY ",,(DBI 
DAY 36 (nBll W..B-DS 
DAY 3.f.i (DBI .;1-2H PSt" 
DAY 36 (DB] :4.a 'PST 
DAY 4.J lOBI 
JU.I~ V.i\.LUE (DB} 
Elm MIIir(1lll) 
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MAI~ VJlLlII (0""'1 
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u'2.2 
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4.13.0 
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"13.3 
4.12.4. 
432.2 
4l.4..1 

23.12 
20.59 
20.03 
2Q~Ol 

20.63: 
20).2.9 
20.18 
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20,,-2'1 
2iL..i5 
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20.85 
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29.52 
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21..17 
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4.1" ... u 
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)51 .:I."'J4. 
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331 US 
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0.S5 
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19.51 
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1.0 
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-u 
-1.09 
·4a 
·n 
-72 
·6' 

·35 
.5) 

·7a 
_10< 
·62 
- '71 
.a5 
·65 
-62 
·17 
·62 
·62 
.63 
·6' 
-66 
·77 
_6!J 
.7) 

·61 
·5' 
-6& 
·21 
.61 

69 
U 
U 
.2 
o. 
65 

41 
n 
51 
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.3 
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71 
71 
71 
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The following are QT and QTc interval results for the placebo/Pal group (heart rate in this 
group increased as expected upon switching subjects from DB placebo to OL Pal). 
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9:3 ]72.5 
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92: ]19.3 
98 ]69.::: 
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97 ]7£_.l 
.:n .sou.'7 
7'" ]69. e 
75 ]59.::: 
75 J6{L)' 
73 ]15. L 
32 ]63.3 
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3') ]05".9; 
51J ]IHL& 
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•• 314,. J 
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B9 ]65.2 

]&9.3: 13 
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2. 

Jll. e-
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11 ]83.1 
99 ]13. S 

SO 
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:::3.12 
3.3..~c) 

32.62 
32.32 
3.4.52 

.12.B2 
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31.26 
2S.5S 
2S:.13 
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37.0.0' 
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:n.'~ 
35.70: 
]'6.3S 

H;d Min r-\:i...'1( 

].,2. i) 320' 
37-).0 311 
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]73.5 30], 
J67. oj .2:B5 
]05:3.') 18So 
]105_ D 2:5<1' 
4.01.v· 32J 
]'11. 5 31.2 
]59. S 2:S") 
]53.5 291 
37'. cJ )·jS 
]65 .. 0 321. 
35.s:~ oJ lLl 
]65.5 320) 
]'1".5 31.03 
]11.0 JuS: 
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]6e.9 29.4. 
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Pl~.1 P::l;l1. ).6 Ii'::Qt.b~ 
m.sB~nrE (DB) 
AVERW=:E PRBI:OSE 
DAY 4 (DEO ::t.X PSI' 
DAY ~fr:"} ,LOR psr 
[t~y 4-(LBI :22B PST 

DJi.Y 9<I.'81 ;-.4K PST 
IiAY SIUlI ,LOR psr 
IiAY 84IlBI,128 psr 
MY 15(08) 
DA.Y 15(081 :t'PB_IiS' 
DAY L5(EJB} tl-2R P"3r 
DAY 1.5(DSl :-,g PST 
IiAY 29(081 
DlLY lb (DB) "l:~.B-IG 
DAY 3.6 {DBl rl-2E1 par 
DAY :1, (OB) 1.4.8 :PST 
DAY 4.] (OBI 
EI!Ill NlINr (DB) 
BAS" (OPEIl) 
IiAY 4(OP!W) 
1iEEIt 1.(=i 
l<EEI< 2 lOP"") 
'HE:£&. 4. (OPEli) 
'NE&K B (OPEN) 
1<BE1t L6 (OPEN) 
lmElt lqaPEN) 
WEElt. 40 [OPEN) 
l<EEI< sa (0 Pm) 
EI!Ill NlIlrr (m'ElII 

L31 J11. S-
1.3? ]"~J.4 

135 ]6S~13 

Ll5 ]61.3. 
13t; ]16..4. 

Of. ]65.9 
135 ]71~4. 

1.35 J7SL 1 
9 ] 91. S 

12? ]14.7 
en ..365 .. 9 
128 ]6'S ... J 
li8 3"11. ~ 

U. ]'j!S.S 
83 3.s7_9 
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91 ]77 .. 0 

131 ]73.7 
137 ]1'.0 
131 ]57. t 
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1.32 ]68. l3 
133 ]69.9 
U2 ]69.2 
129 ]''13.3-

80 ]'12.1 
-IQ ]".1 

137 ])5.2 

26.33 J12.Q 31.(1 45l. 
25.27 J.s"L') 116 '012 
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'3.0. 53 :1 18. 5 3").4. 4.56 
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23.S~ 4.0LO 351 '25 
29.0'] ]15.0 305 .f.4.1 
21 di& ]6'7. (I 291 4.3.2 
28.~~ J16.S 294 "'SO 
2.9~62 310.0 294 "'52 
]~. 30 J12.13 29-7 4.S8 
'27.2! ])2.0 30;)2 "'39 
2'5'.12 l"HI.Q 31.2 '55 
1l.62 ]'1:9.0 .n.o .&59 
].Q:.54 ]75.D ]06 .&59 
30.54 316.') 3,)6 4.59 
31.12 355.0 2Bl .&24 
26.39 ]5'1.S 303 "'4.] 
26.94. 16·LiJ 306 -1.51 
2:9 ... 02 368.') 30S "'61 
2~."J l6S.0 287 .&66 
26.99 363.5 294 4.3.2 
28.5'1 ]73'.0 30'9' 4.Sol 
3.00.64 ]~S_5 .lIS 4.4.3-
28 ... 31 3'10.5 313. ",2l. 
30.22 ]j!S.oJ 3L3 .a.84 

3-70.6 135 
370.7 135 
:nO.5 136 

370.6 136 
3-/0.3 135 
370.5. 135 
]88.5 9 
:U8.9 1211 
:!.69.oJ; ~2:7 
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),'9.6 94. 
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. 3-70.4 13.'1 
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370.S 1.32 
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-1 ... 4 
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5.B 
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-1.S 
O.L 
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-0.4 
-1..1 

'J.:.! 
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4.9 
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1.20 

2.2:.0 
2.301. 
2.28 
9.95 
.2..30 
2.38 
2.28 
1.55 
2 .. 98 
1.7~ 

].11 
1.£:4-
2.31 
2 • .3~ 
2.251 
2.10 
:2 .17 
2.23 
2.0L 
2.18 
2.4.& 
1.:94-
4.72 
2.-'7 

22. )5 
26.1.9 
25.61 

2S ... 6B 
27~ 15 
2~.4'1 
29.B6 
25.09 
26. ... 94. 
25 .. 77 
n.u 
27.30 
2:5.4.-1; 
26 ... 6" 
2S~2Q 

:26.509 
2.7_03 
2'::.2.3 
2],.91 
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26.36 
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25 .• 00 
.2:7 .B~ 
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29 .. B6 
2'9.92 

·.3.7 
·1 .. 7 
'-, 
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.1.3 
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2.7 
1.0 

-1.0 
1.8 
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3.0 
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B.' 
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-115 
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-u 
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-u 

67 
75 
65 
7. 
BO 
BS 
71 .. 
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UO 
86 

8" 
B6 
65 
58 
54 
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53 
54 
72 
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6~ 
72 

The placebo/Pal results/or QTc interval are only shown/or the over 6 month exposure 
subgroup since sample sizes were larger than in the::; 6 month exposure subgroup. 
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RR Interval Results 
RR interval results below show mean increases at later time-points that were numerically 
greater at 52 weeks (mean increase of 27. 6 msec). These mean increases were not 
associated with corresponding changes in HR (as shown in the ECG HR results below). Yet 
heart rate is provide in units of bpm. while RR interval is provided in msec. It is difficult to 
interpret these results from a clinical perspective but the results may be reflecting Pal 
effects on QT and PR (combined) as described in the following. The RRprolongation was 
associated with at least trends for QT prolongation. but note that weeks 4, 8 and 16 show 
mean RR prolongation of approximately 8 or 9 msec while mean QT prolongation was 
negligible to small (0.3 to up to 2 msec). Note that a small mean P R prolongation was also 
observed at these time-points that may be contributing in part, to the results on RR interval. 
Only results of the DB PallOL pal over 6 month subgroup are shown below (the group that 
represents the longest continuous Pal exposure). 
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PR Interval Results 
Clinically unremarkable group mean and median increases in PR interval is observed (as shown 
below). 
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Heart Rate Results 
Results of only the DB-PaIIOL-Pal (PaliIPali) subgroups with over 6 months exposure are 
shown below (as provided by the sponsor), since this group represents the subgroup with the 
longest exposure (since they had DB Pal as well as OL Pal). Heart rate shows little to not 
change during OL Pal treatment in this subgroup. 

As previously discussed, failure to show a positive finding in the OL safety dataset could be 
associated with aspects of the study design, such as the flexible dose, non-placebo controlled 
design, and also consider potential between subject variance on the timing of assessments and 
dosing in these outpatients. The OL trials were not designed to capture time-dependent and PK
dependent effects of Pal. Refer to a previous discussion about assessment time-windows, such as 
in Section 7.1 X of this review. 
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DAY" tOOl r.l:JEl PST ~a 79.S 14.07 J9.u 46 11> 75.8 U'l 4:.0 0.51 12_19 2.1 -19 50 
DJlY S fI131:4l£ PST 0112 OLS 13.36 S~_O 47 no 75.8 <71 5.7 0 .. 5). 11 .. 57 5.J -26 H 
DAY SIDBI ,1.08: PST 46S 79.8 12.93 S{LO 4" 123 '15.? .. 1 4-1 0.56 12~ 10 <.0 _J1 U 
DAY SImi ,,:za: PST 4.'H 'J7.b 1)..12 "~.(j U 129: 75.8 4.70 L. 0.59 12.74. o .s -1. 00 
DAY 15IOB) •• 1".6- 15.01 12.5 51 113 73.7 .4 0_9 1.78 11.02 1.3 -2> 12 
DAY 15IDB) ,W.B-DS 421 1' .. u 13.91 15.u 47 121 76.0 42Q 0.0 0.62 12'.77 .0.3- -19 52 
DAY IsiDBI ,1-28 wr 423 19 ... 1 14.11 79.0 40 121 1"·0 422 .,3.1 0,67 13. .. 81i 3.0 _u 44-
Dl.Y lS(DBJ r-la: PST .,. 80.1 14.20 8<J.G 4.2 144 71i.L 423 4.< 0.61 13.79 , .!l -J. ,. 
DAY 29(OB) 450 15. B 1.1.84. 15.5 4. 120 75.3 U3 -0.1. 0.57 12.09 O.Q -40 45 
DAY 3'IOB) "'P.B-DS 313 ·14. .. 0 IS~Q6 12.0 43 163 1'6 .. 1 3'" -2.1 0.70 13_U -2.0 • SCi 75 

DAY 16 (0111 "-28 l>3r ]>1 15.2 11_17 13.0 47 13.9 7"6.0 370) -0.9 O .. -!i7 12.118 .1.2 ·42 53 
DAY 16 (DBIl"'R PST ]067 15.9 13,18 15 .. 0 47 135 75.j: 366 Q,O 0 •• 5 12. ]9 0.0 .J> U 
llllY U;nB1 42<1 13.7 12.1-' 12.0) 44 113 75.7 419 -2 .. 0 0.57 11.75 -2.7 .J' J' 
Eml POIlfl'[D8) ~,~ 14..2 12.112 '12_5 ~4 114 75.8 <75 -l..6 (LSS 12,(<2 -2.1 -31 ]1 

lWlB(a~1 4.75 14.0 12 •• 2 72.0 44 114 75.8 ..t.'1S -l~ 7 0.56 12.11 -2."'i ·31 31 
DAY ~ COPEN) .55 15. a B.OS "5~O U 113 75.e '55 0.0 0.6".0 12.85 o .~ -u 42 
lmEI[ 110l1EN) 403 75.0 1.2_50 1'~O 43 12::r 75 ~r U2 _0. l' 0.59 12*49 -1.2 .5'2 SCi 
1iBEK. J IOPElij 4.62 15.6- 13.00- "'5.1) U US 75.S <01 -0.1 o .• ~ 12.99 -0.7 ·4' '" =1( 4 lOP""> 4-69 7-'.9 1),.23 74.~ 43 1251 1"5.9 <~~ -1.0 0.5'51 12.78 -1.0 -40 42 
lmEI[ • (OPENI 410 75.1 14.1' "".0 B no "i5.8 ... -'L7 0.6l. 13.1-1 _0.7 -43 SO 
lIE.-.: 1. (OVElO 470 1.\. ? 1:1.27 >4." B 115 15.7 <69 -1.0 0 .. 63. 13.5-1. -O.J. -46 51 
XEEL l' (opan. 4-'~ 73.6 12.9-' 12.0 40 129 75.9 U1 -2.1 0.15:6 1:1.83 -2.0 -53 45 
1mEJ[ 4.0 (OPER) .269 75.4. 13~B2 "".oJ 47 113 '1.5 .9 2e;s -').5 0.301 ILl] ·1.3 .J. U 
I<SRIt 52 (OPER) 119 73.2 12.27 "".f) Sl 101 76.0 113 -2.9 1.14. 12.40 ·2.7 .]4 2. 
am l'-:JIffl" (Or;-D~l 4. .. 0& 73. S 1:!.-&6 13.0) 40 116 1S .8 .II'S -2..0 0.52 13 . .t-' ·2.0 ·5, J4 

QRS Axis showed a mean decrease of up. to -4.2 degrees (±J 3.8) in the Pali/Pali > 6 month 
subgroup observed at week 52 and showed at least trends for a group mean decrease on most 
assessment time-points (this subgroup was selectedfor the focus of this review due to larger 
sample sizes of subjects with over 6 months exposure, as previously described). 

Incidence of Outliers 
Reviewer Comment: 
overall comments. 

Tables and figures of results are shown after providing the following 

The results on overall incidence of outliers on ECG parameters failed to show any new findings 
that are not already described in this review (see the first table below for results). However, QT 
interval outlier results are based on absolute values of 500 msec or greater. 

The following new finding is revealed by the longer term dataset in the SUR, when the data is 
examined more closely (using less stringent outlier criteria, when showing scatterplots of 
individual values or when examining the incidence of outliers on the change of QT interval from 
a pre-dose averaged value): 

• The subgroups with longer exposure (the ?6 month!') and in particular the treatment 
groups with continuous antipsychotic exposure (the Pal/Pal and Olanzapine/Pal 
subgroups) appear to exhibit the following. These groups have subjects with greater 
QTc values or greater changes in values from the pre~dose averaged value than 
subgroups with less exposure (the < 6 month subgroup!'). Small trends for this pattern 
can be seen with scatter plots of maximal QTc interval values. A small overall upward 
rather than a downward shift of the scatteiplot (towards higher QTc values rather than 
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lower QTc values) appears to exist in the 2: 6month group compared to each 
corresponding < 6month exposed subgroup. Refer to the scatterplot below of 
"maximum QTcLD" ([able 14) 

A pattern for an overall upward shift of subjects on QTc values (rather than no 
shift or a downward shift) appears to be more predominant when examining the results of 
the incidence of subjects shoWing a change from lower to higher QTc interval values. 
Refer to Table 15 below of the scatterplot of the "change of QTcLD. " These results show 
a trendfor more subjects with higher values or greater shifts are seen in the subgroups 
with longer Pal exposure (comparing <6 month to 2: 6 month subgroups). This trend 
appears to be greatest among the subgroup exposed the longest to continuous Pal 

treatment which is the 2:6 month DB PallOL Pal subgroup and among the l! 6month 

Total Pal group (the total Pal group includes all subjects receiving OL Pal, independent 
of DB study drug assignment, such that a subgroup of these subjects were the 2: 6 month 
DB PallOL pal group). These results are shown below. 

A caveat to the above observations is that results may not reflect a time-dependent effect since 
the longer a given subject is observed the greater the likelihood a given subject will eventually 
show a shift or high QTc interval value. However, when examining descriptive statistical results 
a greater effects were observed at time-points of 6 moths and over during the OL phase. 
Furthermore, an examination of the individual scatterplots ofQTcvaiI;resappear to show an 
overall upward shift of QT interval in the over (such that, not only does there appear to be more 
subjects with higher QTc values in the 2: 6 month subgroups, but there also appears to be fewer 
subjects with lower QTc values in these subgroups compared to the corresponding < 6 month 
subgroups). Consequently the results on the incidence may be reflecting a true Pal effect for 
greater QT prolongation effects over time. It may be helpful to examine the incidence of outliers 
at each assessment time-point (using an DC approach) and to examine the incidence of outliers 
with decreased or low QTc values. This additional information may be helpful in revealing 
results that could suggest that the above observations of the 2: 6 month versus. < 6 month 
subgroups may be reflection a greater incidence of outliers as a function of time and frequency 
of ECG monitoring versus a true drug effect. In the absence of placebo group the interpretation 
of results are limited, but are suspicious' of a drug effect that was observed in the shorter-term 
placebo controlled trials that continues with longer term treatment. See the final section of this 
review for comments and recommendations. 

Another caveat to consider regarding the sponsor's results, is that shift tables and scatterplot 
results were only pro vide dfo r either QTcLD and/or for QTc using other additional methods. 
QTcF and QTcB methods (and possibly QTlc, sagie method) may be least accurate since HR did 
not appeared to show minimal to no change when ECG assessments were conducted (as 
previously described). Perhaps QTcLD is a better measure, but this measure incorporates drug
free QTIRR data. 
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QTraw interval results may be more accurate (due to minimal to no HR changes on the ECG 
assessments). However, similar tables and figures for QTraw results could not be found with 
these other in-text tables of the QTcLD results in the SUR that are shown below. 

Finally the scatter plot tables only show results with respect to maximal QTc values, 
whereas a scatter plot of median values may be more appropriate depending on the frequency 
distribution of QT values. Furthermore, showing individual scatter plots for each treatment 
group but with the exposure subgroups, combined, yet showing results over time (at assessment 
each time-point) maya more accurate way of showing the results. 

Table 84: NUIllbe!' of Subjects With Treatment-E.met-gent Abnounal ECG Values 
During the Open-Label Period 

~oo1ed Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety Analysis Set) 
PlaIPali PlaiPili Pa.lilPaIi PahJPali OlanlPali OlaniPali Total Pall Total Pili 

95 month. "·6 months ~ month~ ~'6 months ~-6 monthS >6 moliths 5:6 months :>6 months 
(N=99) (N=137) tN=209) (N=476) (N=108) (N=141) (N=416) (N=754) 
u(%.} n (~/~) u(%) n(%) n{'lq n(%) nrh) n.(%) 

Heart rate 99 137 103 476 107 141 409 754 
AbnoI1!l.'Uy high 3(} (10) 3& (28) 3] ( 16) 95 (20) 32 (3Q) __ 36 {2.6L 9.4.( 23) 169 (12) 
Abnormally low 2( 1) 14 ( 10) 7 ( J) 35( 7) 4 ( 4) 7 ( 5) 13 ( 3) 56 ( 7) 

PR interval 9& 137 202 476 107 141 407 754 
Abnormally high () 4 ( 3) I ( <:1) 12 ( 3) I( 1) 2 ( 1) 2«1) 18 ( 2) 
Abnormally low (} 0 () 0 0 () 0 0 

QRS inten'al 99 137 103 476 107 141 409 754 
AbnoIlllill1y high ](2) 1 ( 1) I «1) 1«1) I ( I) () 4 ( 1) 3 «:1) 
Abnormally low (l 0 {j 0 (I 0 (I 0 

QT interval 99 lJ7 lin 476 !(}7 141 409 754 
i\bnoIlllalIy high {} 0 0 0 0 0 0 0 
Abnormlll!y low 0 0 0 () 0 0 0 0 
Note: Percentages calculated with the munber of subjcc.ts per parameter 3.il denominator. 
Note: Heart rate: abnonnally low: <=50 bpm, abuormally high: :-=100 bplll. 
PR inteIV3i: abnormally high: >=210 msec. 
QRS inteiv"'al: abnormally low: <=50 m,ec, abnormally high: :=110 msec. 
QT interval: abnormally low: <=200 msec, abnormally high: >=500 msec. 
5f~cg06_ tsf"cg.rtf generated by tsftc.g.sas. 

The sponsor's focus was on showing results ofQTcLD, as in the following scatterplots rather 
than showing the below scatterplots for QT raw intervals or for QTc interval using other 
correction methods (these scatterplots were copied from the submission). Reviewer comments 

. of these results were provided 
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Figure 15: Change in QTcLD Fcom Average Predose Value to lvfaximnm Value 
During Open-Label Treatment 

(pooled Open-Label Studies R076477-SCH-702, 703, 704, 705: Safety i\nalysis Set) 
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Note: The subj·ect with a change of more than 100 filS, who also had a maximum value greater than 
500 IDS, WliS Subject 201418; a narrative for this subject is presented at the end of this section, 
fonmving Table 92_ 
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Figure 15: Change in QTcLD From Average. Predose Value to Maximwn Value 
During Open-Label Tl"eatmeut 

(pooled Open-Label Studies R076477-SCH-702, 703,704, 705: Safety Analysis Set) 

120 

100 

80 

60 

40 

20 

0 

-20 

-40 

-60 

• 

• 

a 
o 

.,.. .,.. , 

• 
• 

Pla/Pal; PlaJPafi Pali/Pali Pal.,?,," Olan"?a~ Olan/Pan 
<=6 montl>s "6 months <= 6 months > 6 months <=6 months > 6 months 
(~lJi) (N=137) (N=2:G3) (N=475) {N=tI}7) (N=14') 

Treatment Group 

Note: The subject with a change of more than 100 illS, who also had a maximuUl value greater thau 
500 ms, was Subject 201418; a narrative' for this subject is pl'esented at the end of this section, 
following Table 92, 

The following are results of the number or incidence of subjects that met categorical shift criteria 
(as specified in the tables) for QTc interval using different correction methods. Similar tables for 
raw QT interval were not found among these in-text summary tables. 

The results of DB PallOL Pal subgroups were copied below from the sponsor's in-text summary 
tables since this group of subjects received the longest continuous Pal exposure. Results of 
Total Pal groups are also shown (includes all subgroup regardless of their DB treatment 
assignment). 
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Table 91: Clas"mcation of Maximum Corrected QT Intermis During Open-Label Treatment Versus Avenge Predose Vahle 
(pooled Open-Label Studies R076477-SCH-702, 703, 704,705: Safer., Analysis Set) 

Treatment Group and E"'aluation at Average Predo:re 

- PalilPali <=6 months ---- - PalilPali >6 months --
{N=2(9) I (N=476) 

Norm :>=450 :>=480 Total Norm :>=450 >=480 Total 
QTcLD 

Maximum vahle 

Normal 19& () () 198 462 I 0 463 
=450-""480 }. :2 {} 5 6 4 0 10 
:=4&0 0 0 0 0 1 1 0 --. 

L. 

------ -- ----- -- -- ---- ------ ---- -----
Total 201 :2 () 203 469 6 0 475 

QTcF 
MaA-illllllll value 
Normal 198 0 (} 198 458 1 0 459 
>-~50 -<480 3 :2 (} 5 10 "3 0 13 
>=480 0 () (} 0 1 2 0 3 
------

j ----- ------ ------ -- ---- ------- -- --... -~. -------- -., 
Total lO[ 2 0 203 469 6 0 475 .j 

-- PalirPali =6 months ---- -- PalilPali :>6 months ---
(N=209) (N=476) 

Norm >=450 >=480 Total Norm :>=450 >=480 Tota] 
QIlc 

Maximum value 
Nonna! [98 0 (} 198 460 1 0 46[ 
>=450 - <480 3 :2 () 5 S 4 0 12 
:>=480 I) () (} 0 1 1 0 1 
------ ----- ------ ---- -- ------ ------ ---- ------
Total 201 2 0 203 469 6 a 475 

QTcB 
Maximum v<line 
Nonnal 184 1 0 185 396 4 a 400 
>=450 --0""480 12 5 a 17 57 15 0 72 
=480 0 .J 1 0 1 0 3 0 3 

11 
D ------ ------ ------ ----- -- -- ------ ---- ------

Total 196 7 0 203 453 12 0 475 
- - -Note: Nonna1(Norm)(""hO IllS); =450 IllS - o;:4S0 ms(>=4JO); :>=480 ms(=480) 
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Table 91: Classification of Maximum Corrected QT Intervals During Opea-Label Treatment.Vecsus Average Predose Vahle 
{Pooled O£en-Label Studies R076477-SCH-702, 703, 704, 705: Safe!! Aua1~is Set) 

--- Total Pali <=6monihs --- - Total Pall :>6 months -
(N=416) (N=754) 

NOIDl =4-50 :=480 Total Norm >=450 ::>=480 Total 
QTcLD 

Maximum "<llue 
Normal 401 0 0 401 737 1 0 73& 
>=450 - <480 5 2 0 7 9 4 0 13 
>=480 0 1 0 1 1 1 0 :2 
------ --- ------ -- - -- ------ --- ------
Total 406 3 0 409 747 6 0 753 

QTcF 
Maximluu value 
Nonnal 400 0 0 400 n3 1 0 734 
>=450 - <480 6 1. 0 & 13 3 0 16 
:>=480 0 1 0 1 1 2 0 3 
------ ---- ------ ----- -- ----- ------ ---- ------

) ., Total 406 3 0 409 747 6 0 753 J 

--- Total Pali <=6 lllonili~ --- --- Total Pali:>6 months -' 
(N=416) (N=754) 

Norm =450 :==480 Total Nonn :>=450 >=480 Torn I 

QTlc 
Maxinnuu value 
NOlIDal 401 0 0 401 734 1 0 735 
>=450 - e:480 5 2 0 7 12 4 0 16 

>=480 0 1 0 1 1 1 0 1. 
--- ------ ---- -- ----- ------ -- ------------

Total 406 3 () 409 747 6 0 753 

QTcB 
MaxilliUlll value 
Nonnal 365 1 0 366 633 6 0 639 

>=450 - <480 31 g 0 39 90 10 () IHl 
>=480 1 3 0 4 0 4 0 4 

'.j 
~ ------ -- ------ ----- -- -- ---- ---- ------
0 

397 12 0 409 123 30 0 753 Total 

While the above tables generally do not reveal exposure subgroup differences and QTcB and 
QTcF results are likely to be least informative (since heart rate showed little to no change during 
OL treatment note the following results from the table below (as found in the submission). 

Note that the incidence of outliers for greater shift categories 30 msec and over 60 msec 
categories, is greater in the > 6 month than the:s 6 month exposure subgroups. While this may 
be reflecting an effect of greater monitoring time-points in the latter subgroup over the former 

367 



Med binder - page 500 of 549

, 

Clinical Review 
Karen Brugge, MD 
NDA21-999 
Paliperidone OROS® oral formulation 

subgroup rather than an effect of duration of Pal exposure, results on mean QTrmv increases 
suggests QT prolongation occurring after 6 months of treatment compared time-points prior to 
6 months of treatment. 

Table 91: Distribution of Maximum Changes From A,re.-age Predose Value in Corrected QT Values 
~ooledOpen-'Label Studies R076477-SCH-702, 703,704,705: Safety Analysis Set} 

PlaIPali PlaJPali PaliiPali PaliIPali OlanlPali Olan!Pali Total Pali Total Pali 
.e--=6 mouths >6 months <=6montbs :>6 months <=6 months :>6 months <=6 JIIOnths "'6mollthS 

(N=99) (N=\37) (N=209) (N=476) (N=108) (N=141) (N=416) (N=754) 
n("!.) n(%) n(%) n{%) n(%) n('!{,} n(%) n(%) 

QlcLD 99 137 203 475 107 141 409 753 
<:30 (ms) 90 (91) 121 (gg) 192(95) 422 (89) 104 (1)7) 128 (91) 386 (94) 671 (89) 
30-60 (ms) 8 ( 8) 16 (12) 11 ( 5) 52( 11) 3(3) B( 9) 22 ( 5) 81 (ll) 
:>60{=) 1( l) 0 0 1 «1) 0 0 1 «1) 1 «1) 

QlcF 99 137 203 475 107 141 409 753 
<30 (ms) 88 (89) 118 (86) 193 (95) 418 (88) 102 (95) 118 (91) 383 (94) 664 (88) 

30-60 (Ill» 10 (10) 19( 14) 10 ( 5) 56( 12) 50) Be 9) 25 ( 6) 88 (12) 
:>60(=) 1 ( 1) 0 0 1 (<1) 0 0 1 «1) 1 «1) 

Qlk 99 137 103 475 107 141 409 753 
<:30 (ms) 90 (91) no (88) 194 (96) 423 (89) 103 (96) 129 (91) 387 (95) 672 (89) 

30-60 (llli) 8 ( 8) 17 (12) 9 ( 4) 51 ( il) 4( 4) II ( 9) 21 ( 5) 80 ( 11) 
:>60 (llli) 1 ( 1) 0 0 1 «I) 0 0 1 «I) I «\) 

-. --.- .. -. -

QlcB 99 137 203 475 107 141 409 753 
<:30 (llli) 76 (77) 100 ( 73) 1.67 (81) 369 ( 78) &3 (78) 107 (76) 316 (80) 576 (76) 

30-60 (lIE) 20 (20) 34 (25) 35 (17) 100 (11) 23 (21) 33 (23) 78 ( 19) 167 (22) 
:>6Q(lW) 3 ( 3) 3 ( 2) I «:1) 6 ( 1) 1 ( 1) 1 ( 1) :5 ( I} to( \) 
Note: Percentages calculated with the numwr of subjects P"f parameter as denominator. 
trl'e:::g04_hl€.cg.rtf ge.uer3ted bybfe:g_:;as. 

Body Weight Results 
The following table summarizes body weight results of the OL trial safety dataset (as found in 
the SUR). 

Appears this Way 
On Original 
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Table 77: Body Weight and BMf: Change From Baseline to End Point 
(!'ooledOpen-Label Sfudie. R076477-SCH.702, 703, 704, 705: Safe!y Analpi3 Set) 

PlalPali =6 PI.,p.li 0.6 p.li,Pali=6 PaliIP31i :0{5 OlaniPali <9; 0\3u1Pali >6 TotdPali=6 
months IllOnths months months monm'; DlDnth~ months 
(N~) (N=\37) (N=209) (N=476) (N=108) (N=141) \N=416) 

Weight (kg) 
N 13 64 158 2~0 80 54 311 
Mean baseline (SD) 15.0 (20.13) 75.8 (18.96) 71.0 (13.46) 745 (19.56) 81.9 (22.51) 72.0(1457) 77.8 (2255) 
Mean change ($D) OJ (4.34) 0.9 (657) 1.5 (4.77) 1.7 (6.31) 1.4(559) 3.3 (5.12) 1.1 (4.91) 

Weight percent <hange ('~) 
N 73 64 15S 2~ 80 H 311 
Mean baseline (SD) 75.0 (20.13) 75.8 (IS.96) 71.0(B.%) 74.5 (19.56) 81.9 (12.51) 71.0 (14.57) 17.8 (2255) 
Mean change (SO) 0.7 (5.82) 1.8 (8.67) 1.9 (6.17) 2.6 (7.93) 2.1 (7.10) 4.7(7.20) L7 (6.35) 

Body mass iude:< (kgIm2) 
N 73 64 158 240 80 53 311 
Mean baseline (SD) 26.5 (6.31) 16.7 (5.81) 26.4 (6.&8) 26.7 (6.64) 275 (6.76) 14.7 (4.91) 26.7(6.71) 
Mean change (SO) 0.1 (1.55) 0.3 (Dl) 0.5 (1.63) 0.6 (2.25) 0.5 (L80) U(l.12) 0.4(1.66) 

BasdiDe is·doubie-bliDd baseline. 
bfu;O!Ul.rtf~by_S"",. 

Table 78: Body Weight and BMI: Change From Baseline to End Point by Region fo£ Total 
ER OROS Paliperidone Gt-oup 

(pooled Open-Label Studies R076477-SCH-702, 703,704, 705: Safety Analysis Set) 

Weight (kg) 
N 
Mean baseline (SD) 

Me':lll change (SO) 

Weight percent change (q·fJ) 
N 
Mean baseline (SD) 

Mean change (SO) 

Body mass index (kg/m2) 

N 
Mean baseline (SD) 
Mean change (SO) 

Re,.ian: Eastern Eruoye Region: North America 

Total Pali ~:=6 Total Pali >6 Total Pali <:=6 Total Pali >6 

months 
(N=141) 

106 
12.9 (17.87) 
-0.1 (3.74) 

106 
71.9 (17.87) 

0.2 (5.02) 

W6 
25.4 (5.13) 

0.0 (1.30) 

months monlhs 
(N=420) (1\'=166) 

223 118 
71.3 (13.22) 90.7 (23.27) 

1A (4.58) 2.2 (6.11) 

223 112 
71.3 (13.ll) 90.7 (2327) 
2.2 (6.54) 2.5 (6.9&) 

P' _.!.j 118 
25.4 (4.48) 29.9 (7A5) 
0.5 (LM) 0.7 (1.99) 

'Appears ThiS Way 
On Original 
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month.~ 

(N=140) 

"- -- .- .. -.. 
63 
94.1 (24.35) 

2.4 (10.&9) 

63 
94.1 (24.35) 

3.2 (11.36) 

63 
32.2 (B.gl) 
0.8 (3.74) 

Total Pali >6 
mnnths 

(N=754) 

358 
74.4(18.17) 
U(6.11) 

358 
74.4 (18.77) 
2.8(7.99) 

357 
26.4(6.30) 
0.6(2.10) 
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Re!!ion: Rest of World 
Total PlIli .::=6 Total Pali "'6 

months moufus 
(N=57) (N=95) 

Weight (kg) 
N 45 32 
Mean baseline (SD) 59.2 (12.69) 57.9 (12.27) 
Mean change (SIl) . 1.5 (3.12) 3.6 (555) 

Weight pel"Cent change (~~) 
N 45 32 
Mean baseline (SD) 59.2 (12.69) 57.9 OLD) 
Mean change (SD) 3.0 (5.70) 7.0 (10.57) 

Body mass index (kg/ml) 
N 45 32 
Mean bareline (SD) 22.1 (430) 21.7(4.45) 

Mean change (SD) O.6(U4) 1.4 (2.24) 

Baseline is dO'llble.-blind baseline. 
1sfi.~;Ul.rtf genadfed bytsfi"508a.sas. 

Region: Westt'Ill Emope. 
Total Pali =6 Total Pali >6 

months Months 
(N=51) (N=99) 

42 40 
74.0(1928) 73.4 (16.27) 
Ll (4.72) 1.3 (4.14) 

42 4Q 

74.0(19..28) 73.4 (16.27) 
U(7.45) 1.8 (5.38) 

42 39 
26.0(6.14) 261 (5.65) 
0.4 (1.75) 03 (1.44) 

Table 79: Number ofSu.bj~ls \Vith Abnormal Wei..ght \ralues at End POlnt 
{Pooled Open-Label Studies R0764 Tl.SCH· 702.703,704,705: Safel)' Analysis Set) 

Pla/Pali <=Q PlarPali >6 PaliiPali <-6 
IIIOIlih3 month:; momh'i 
(N~9) 0<=(37) (N=209) 
n("io) Dr;) 0(%) 

Weight classification 7J 64 158 
De-creMe >= 7% ~ ( 5) 5 ( 8) 5 ( » 
Increase >= 7~'~ '8 (Il) 8 (13) 25 ( 16) 

"~eigh't cla~ific ... (ioD (OL) 74 64 158 
~cre:l::;e ;:..= 7% J ( 4) 5 ( 8) I ( I) 
Increase ::>= i% 6 ( 8) S (13) 11(7) 

Note-~ Percentages calculated with (he mtIllber of subjects per pan.nl~ler a.:; denominator. 
IVeighl clas;ification: ,dati". to baseline(DB) 
Wei$.t classification (OL): Ielali," to basc{OPEN) 
tf~"iiO_tl.rt!gent!Taied by 't"...fr.sIO_:i2S. 

7.2.9.2 210-Day Safety Update Report 

PatiJPali C>(j Olan/Pali <=Q OlanlPali >6 
months months Months 
(N=~76) (N=HlSf' (N44IT' 

n("io) n("lo) 0("1.) 

2~ 80 54 
IS ( S) H 5) 1 ( 2) 
49 (20) 15 (19) 19 (35) 

240 SO 54 
14 ( 6) 5( Ii} ~ ( ?) 
31 (13) 3 ( 4) 8 (15) 

lot;il Pali 
<=6 months _. 
0<=~16) 

n("lo) 

III 
13 ( 4) 
.18 (15) 

l12 
9 ( J) 

20 ( 6) 

Tolal Pili >6 

months 

(N=754) 
0(%) 

358 
24 ( 7) 
76(21) 

358 
1>( 6) 
47 (13) 

The following table (provided in the 2 10-Day Safety Update Report dated 6/15/06) shows 
updated information on duration of Pal exposure in subjects in the ongoing integrated OL trial 
dataset. 
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Table 12: Total Dtn-ation ofPaliperidOlli>. Exposure - Double-Blind + Opell-Label- Through 
1 Febnwy 2Q06 

(Studie;; R076477-SCH-102, 703,704, and 705: Safety Analysis Set) 
- PIalP;.Ii - - PaliIPali -- - OlanlPali -- -- Total --

(N=236) (N=686) (N=249) {N=1l71) 
Total dor"tioD of otody -.dkatiol> (day) 

N 236 68.6 249 1171 

Category, 11 (%) 
Week 1-4 35 (15) 4( I) 44( 18) 8'3 ( 7) 
Week 5-8 17(1) 41 ( 6) IR(?) 76( 6) 

Week 9-12 17(7) 58( 8) 16( 6) 91 ( 8) 

Week 13-16 ') ( 2) 48 ( 7) 13(5) 66( 6) 
Week 17-2{} 5 ( 2) 36( 5) 6( 1) 47( 4) 
Week 21-24 2() ( 8) 22( 3) Jl ( 4) 53 ( 5) 
Week 25-28 18( S) 14 ( 2) II ( 4) 43( 4) 

Week 29-31 4{ 2) 70 (lO) 5(2) 79(7) 
Week 33-36 5( 2) B( 2) 3 ( 1) 21 ( 2) 
Week 37-40 9( 4) 17 ( 2) 12 ( 5) 38 ( 3) 
Week 41-44 18(8) 17( 4) 15 ( 6) 60(5) 
Week 45-48 4( 2) 46(7) 9( 4) 59 ( 5) 

Week 49-52 43 (18) 34( 5) 53 (21) DO( 11) 
> week 51 36(15) 156 (37) 33 ( 13) 325(28) 

Meau(SD) 2115 (136.79) 264..8 (134.8'7) 107.8044-.(2) 24.L9 (139.80) 
Me<fuu>. 202J) 302.0 138.0 :rno 
R=ge (1;391) (16;437) (1;392) (1;437) 

tsublS_tl.nf s~,ed bylstlblS-"",. 
~ "'- .. -- .. -. 

Reviewer Comment. Only a small number of additional subjects were exposed to over 6 moths 
of Pal treatment in the more recent 210-Day report (dated 6/15/06) compared to the number of 
subjects that received this longer term duration of treatment previous 120-Day SUR (see the 
table below copiedform the 120-Day SUR). Given that the sample sizes between the 2 SURs \. 
are similar with only afew more additional subjects in the more recent report, a review a/the 
210-Day report was not conducted at this time for the purpose of this review. Furthermore, this 
SUR was provided late in the review cycle but is information that can be reviewed if the Agency 
grants an Approvable action on this NDA. 
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T;l!ble-12: T~. Dmatkm ofPaI:iperidmE &jI~-lliuble--BfuJd: + O!:_-l~be{ - Tt.-oogb 
1 Novemher ~05 

(S1LIo:lies Rl)7C477~CH-7{}1. 703. 7M. and 1(15: Saiety _<\!W.j'3i> S&) 
- Pb.<P.1i - -- 1'm'P.li - - Oll=lP.ili - --Thtz3 --

(N=m) Qi=U1) (N=14S? !,N=117O) 
Tohl duuti"" of " .. dy med>c ..... ll (dl1l') 

N m "~ :M:!I Ill\} 
CamSl"}"." (%} 
w-...t I-4 U(I~ 4( 1) -M(1B) 83{7} 

Ww1c 5-S 17(7) H (6) lS(1) 16( 6} 
W..J:Y--i2 H(?) 5i( B) IS( 6) 9l{ S) 
W..J:U-16 5( 2) 48( 1) uP) 6i( €} 
Wak11-10 5( 1} M(1) 6(2) f/( 4) 
W0<ik21-l4 1O(S) 22(3) U{ f) B(1) 
W..J:ll-1S 3Q(13) ]4(1) B(~ 6l( 6} 
WW:29-11 .lJ ( 6) 99 (14) B{l) m(u) 
wwcu-36 7( 3) HPl 9( 4) 61 ( 1) 
WWc17-40 4(2) II ( ~) 7{ J) 4"1{ 4} 
w...t41-# 19( S) 11{3) 2'i( 10) 6ti( 6} 
w...l4M$ 9( 4) 1"7 ( 4) 15 ( 6) H( 4} 
W..J:49-H JO( 15) 44{ 6) 3<4 (H) 114 (1Q) 
~·,,· ... -I<U 19'( S) 191(18) Hi( 6) :m(J~ 

Mom(S!l) 19H (l2li.'2) 2-1"1 JJ (116.33) ISU(11U5) !:H.1 (llQ.13) 

Mom"" Ill.a 217.0 li1!1.O :ns.o 
Ra",,~ t1;39'1) ('l6<4H) (2;179) (1;4:53) 

"obll_'~.;\f~~h}·i~3_ 

Deaths. No new deaths were reported in the 2 to-Day SUR. 

SAEs in the Integrated OL Safety Dataset. A comparison by the undersigned reviewer of the 
summary table below enumerating SAEs as of the new 211106 cut-off date to the l20-Day SUR 
table (shown previously in this review) on each of the following selected SAE terms revealed no 
new SAEs for these terms: cardiac disorder SAEs, completed suicide, suicide attempt, 
convulsion, grand mal convulsion, transient ischemic attack, investigations SAEs. Syncope was '? 
not reported as an SAE in any subject. 1 new subject had an SAE of suicide attempt (in the DB 
Placebo/OL Pal> 6 month subgroup) as of the more recent 211106 cut-off date that does not 
appear on the sponsor's summary table in the l20-Day SUR. This additional subject does not 
alter the overall incidence in this subgroup (1 %). 

The sponsor provides a list of 46 new subjects with SAEs, ADOs andlor with ASTor AL T of 
over 3 times the ULN that were not reported in the l20-Day SUR since they occurred between 
the tUlI05 cut-off date for the 120-Day SUR and the 211106 cut-off date for the 2l0-Day SUR. 

These new subjects and other section of the 21 O-Day SUR have not yet been reviewed since this 
submission was received late in the review cycle (see Section 4,3 regarding thereview strategy). 
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of Data, 
and Conclusions . 

This topic was addressed under each appropriate section. 

7.4 General Methodology 

See previous sections regarding concerns on methodology. 

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence 

See Section 7.1 where this topic is discussed. 

Reviewer Comment. See sections below. See Section 7.1 for pooled safety dataset methods. 
Specific limitations to safety datasets are discussed in detail in appropriate sections of this 
review that describe the results and the interpretation of results. 

7.4.1.2 Combining data 

This topic is addressed above. 

7.4.2 Explorations for Predictive Factors 

See the following subsections. Also refer to Section 6 for subgroup analyses of efficacy data on 
the basis of age, gender and ethnic origin. 

7.4.2.1 Explorations for dose dependency for adverse findings 

Refer to the summary table of AEs in S~ction 7.l.S showing the incidence of AEs for each 
Preferred Term for each treatment group. The incidence of several AEs appeared to be dose
dependent, as shown in summary tables provided in this review. Dose-dependenteffects on 
other clinical parameters were also previously addressed in sections on each respective clinical 
parameter. Refer to the last section of this review for recommendations. 

7.4.2.2 Explorations for time dependency for adverse findings 

Examination safety parameters obtained at multiple time points were previously described and 
results were previously discussed in subsections of 7.1. 
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7.4.2.3 Explorations for drug-demographic interactions 

Reviewer comments on results described below. The results of only the placebo controlled, 
completed, short-term Phase III dataset analyses are described since these trials are completed, 
involved patients with schizophrenia and the trials were placebo controlled. The elderly Phase 
III trial, Study -302 had an insufficient sample size with the age-range skewed to over 65 year 
olds and within a rather narrow age-range. Consequently, results of an analyses on the basis of 
demographic subgroupings are considered difficult to interpret. 

Results ofa Subgroup Analysis of Safety Parameters on the Basis of Origin Results on the basis 
of origin are difficult to interpret due to insufficient sample size of non-Caucasians. The 
sponsor analyses the incidence of AEs of each treatment group for the Short-term Phase III trial 
dataset (-303; -304 and -305) of "black" and "white" subgroups, since the number of subjects in 
other racial or ethnic groups were small. The incidence of AEs was numerically greater in the 
"black" subgroup compared to the "white" subgroups in each treatment group (75% and 65%, 
respectively in the placebo group, 75% and 70%, respectively in the Pal group and 70% and 
67%, respectively in the olanzapine group). 

Reviewer Comment. These results suggest an absence of a drug by racial subgroup (between 
"black" and "white" subgroupings) interaction effect on the incidl? .. nce_ofdEs_, However, results 
are only considered preliminary since it is not clear if the results are reproduceable. 

Results of a Subgroup Analyses of Safety Parameters on the Basis of Age. 
The sponsor subdivided subjects in each treatment group of the short-term Phase II[ trial dataset 
into 4 age-groups: 18-25 year olds, 26-50 year olds, 51-65 year olds and over 65 year olds. The 
sponsor selected these age-groups as an attempt to differentiate early onset schizophrenia (in the 
youngest age-group) from late onset and chronic schizophrenia (over 50 year olds). See 
reviewer comments below. The oldest age-group only had 10 subjects, therefore the sponor 
provided results for only the3 younger age groups. See reviewer comments below which 
discuss the results and relevant issues. 

Reviewer Comment. It is speculative that the older age-groups represents a late-onset subgroup 
of patients, since a subgroup of these patients may have had an onset in early adulthood years. 
The incidence of AEs for the 3 youngest age-groups only differed by approximately 3-5% within 
each treatment group. These differences are not considered by the underSigned as clinically 
remarkable, particularly since it is know if findings are reproduceable. 

Results of a Subgroup Analyses of Safety Parameters on the Basis of Gender The following 
outlines the results on the incidence of AEs in males and females, respectively, in each 

treatment subgroup of the Phase III short-term trial dataset: 
o Placebo subjects: 71 % and 56%, respectively 
o Olanzapine (72% and 64%) 
o Paliperidone (68% and 77%) 
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Reviewer comment. The results are difficult to interpret and to ascertain the clinical 
significance on the basis of overall incidence of AEs. However, the sponsor notes that the most 
frequently reported AEs in women compared to men who were assigned to DB Pal treatment in 
the Phase III trial dataset were the following: nervous system AEs; including extrapyramidal 
system AEs, gastrointestinal AEs and tachycardia (and sinus tachycardia). 

7.4.2.4 Explorations for drug-disease interactions 

Explorations of potential drug-disease interactions could not be found in the SCS. 

Reviewer's Comments. Asfor most explorations in this section of the review, trials were not 
designed specifically to examine effects of each factor discussed in this section of the review, 
including the potential role of concomitant disorders. It is likely that concomitant disorders, as 
well as specific concomitant medications have significant effects on specific organ system effects, 
such as cardiovascular drug effects. Phase III trials included subjects with a past history of 
various medical disorders, however subjects had to be generally medically stable and meet 
specific eligibility criteria regarding their medical status and baseline clinical assessments. 

Drug class labelingfor approved drugs generally has a section to address potential drug-disease 
interactions. Refer to the final section of this review for recomfl1:eYldatiQfJ!l._ _ . 

7.4.2.5 Explorations for drug-drug interactions 

Potential drug-drug interactions on the safety profile of Pal were not systematically examined, as 
described in section 6.3. 

Reviewer's Comments. Drug class labelingfor approved drugs generally has a section to 
address potential drug-disease interactions. Refer to the final section of this review for 
recommendations. 

7.4.3 Causality Determination 

The above results of exploratory analyses are only preliminary observations such that causality 
cannot be inferred. Safety results of other sections and the potential role of Pal are previously 
discussed in this review. 

8 ADDITIONAL CLINICAL ISSUES 

See the final section of this review for any clinical issues that are recommended as issues that 
need to be address. 

8.1 Dosing Regimen and Administration 

See the final section of this review regarding the proposed treatment and any issues. 
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8.2 Drug-Drug Interactions 

See the previous section 7.4.2.5 which covers this topic and the final section of this review for 
comments and recommendations relevant to this topic. 

8.3 Special Populations 

A Phase III study in elderly patients was conducted (Study -302) and efficacy and safety results 
on this study were previously described in Sections 6 and 7, respectively, in this review. 

See the final section of this review for additional comment and recommendations relevant to this 
topic. 

8.4 Pediatrics 

The sponsor refers to meeting minutes of a 4/25/03 End-of-Phase II meeting in which the 
sponsor states the Division granted a waiver from performing studies patients :s 12 years old and 
a deferral for studies of 13-17 year old patients until their adult Phase III program is completed, 
as described in the section of the NDA submission entitled "Pediatric Use [nformation." 

Reviewer comment and conclusion: A pediatric waiver for the younger age-group is 
appropriate for the schizophrenia indication since schizophrenia is a disorder of the adult 
population with an age of onset that is generally in the young adult or adolescent (as considered 
by the majority of the clinicaL community and in accordance with the DSM-/V R). Furthermore, 
childhood psychotic-related disorders, as indicated in the DSM-/V R do not include 
Schizophrenia. A deferraL for the adolescent population is reasonable and appropriate since 
Paliperidone is not currentLy approvedfor schizophrenia. 

8.5 Advisory Committee Meeting 

An Advisory Committee (AC) meeting i.s to be held in September of2006 on this NDA. 

Reviewer Comment. Given that risperidone is aLready on the market together with safety 
related concerns (e.g. QT prolongation) together with significant food effects and the need to 
establish a maximal (not-to-exceed dose-level) AD input is recommended Not onLy do these 
issues exist but also relative to the benefit: risk ratio and as it compares to Risperdol. ® The 
advantages of having Pal available to those of risperidone are not clear and do not appear to be 
clearly addressed in the submission. Moreover the advantages need to weighed against the risk 
relative to risperidone. 

8.6 Literature Review 

Refer to Section 7.LlS. No new or remarkable information was revealed in the sponsor's 
search and review. 
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8.7 Postmarketing Risk Management Plan 

A postmarketing risk plan cannot be found in the submission. Although, the sponsor maintains a 
postmarketing surveillance program for their approved formulations and is required by CRF 
codes to submit postmarketing reports (according the regulations). 

8.8 Other Relevant Materials 

This was already discussed. 

9 OVERALL ASSESSMENT 

This section reflects the opinions of the undersigned reviewer and from a clinical perspective, 
unless otherwise specified. 

9.1 Conclusions 

Pivotal Phase m trials were positive for establishing adequate efficacy, pending confirmation by 
the Office of Biometrics. The recommended dose in proposed labeling is also reasonable from 
an efficacy standpoint. However, there are several key issues th.atprima.r.ily pJ.~(tain to 
establishing an adequately safe, yet efficacious dose range of Pal. Extensive experience with the 
already marketed Risperdol® provides some support in favor of the adequate safety of PaL Yet, 
some key issues specific to Pal need to be resolved, such as a food effect on plasma levels, QT 
prolongation effects observed in Phas"e HI trials and in a QT Prolongation study, among other 
safety findings that were not revealed in the Phase £If trials of risperidone that supported 
approval for Risperdal® (as described in labeling). 

[nput from the Office of Clinical Pharmacology and Biopharmacy (OCPB) is critical in 
determining an adequately safe dose and treatment regimen and regarding other related issues (as 
outlined in the next subsection). Ultimately the risk: benefit ratio relative to the already available 
risperidone needs to be addressed. An Advisory Committee will be held in September of2006. 

A synopsis of key safety findings is provided under Section 7 of this review. 

See key issues and recommendations in the next section below. 

9.2 Recommendation on Regulatory Action 

It is recommended that this NDA, be given an approvable action, from a clinical perspective. 

The basis of this recommendation is discussed in the previous section and as follows. Although 
key issues remain unresolved that are relevant to safety, the dose-range found to be efficacious is 
sufficiently wide that given issues are resolved (as outline below), it is likely that an adequately 
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safe treatment regimen can be identified (with input from primarily OCPB given the food effect, 
QT prolongation effects and other safety signals). For example the 3 and 6 mg dose-levels 
appear to show adequate safety in clinical trials (as long the food effect is not an issue from a 
PK-safety perspective and given that labeling includes adequate information as recommended 
below). The critical issue is in identifying a maximum end of the dose-range for adequately safe 
treatment which re'mains unclear given the safety issues (the sponsor is proposing 3 to 12 mg 
under Dosage and Administration for labeling). OCPB input is critical for reasons specified 
below. 

[f an approvable action is granted at the Agency level on this NDA, then recommendations are 
provided below starting with a recommendation that impact on both safety and efficacy, 
followed by safety specific recommendations and efficacy-related recommendations follow, 
thereafter. 

Recommendations that impact on both safety and efficacy: 
1. The recommended starting dose and dose-range appears to be reasonable from an 

efficacy perspective but there are safety issues that also impact on dose, as described 
below. Therefore, these safety issues need to be addressed, as well before a 
recommended dose range can be made. 

2. [t is not clear if the formulation was used. ill-all p Lv ota Le fficacy trials (this 
question was conveyed to the sponsor and a response is pending at the time of this 
writing). OCPB input may be needed if a different formulation was used. 

Safety Related Recommendations 
If an approvable action is granted a1 the Agency level on this NDA, then the following outline ~~ 

contains comments and recommendations regarding safety (refer to Sections 7 and 9 of this 
review for an outline of safety findings, including those that are the basis of issues below): 

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

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

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

• QT prolongation (based on Phase UI data, updated longterm OL extension trial 
data provided in the 120-Day SUR, results of Study -SCH-IO09), 

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

• Potential PR interval prolongation effects as suggested by the following 
observations: . . 
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4. 

• 

• A greater incidence oJ adverse events (AEs) ofo AV block in the 15 mg (highest
dose) Pal group compared to placebo (4.4%, 1.4%, respectively) 

• Similar findings in the small elderly Phase III trial (3% and 0% in the Pal and 
placebo groups, respectively) that used a flexible dose design (3-12 mg/day), 

• A small group mean increase in PR interval in Pal compared to placebo groups in 
Phase III trials (the magnitude of this increase was clinicaily unremarkable). 

#' 

5. OCPB input is recommended regarding dosing recommendations in light ofQT 
prolongation and other adverse effects and the potential PK-pharmacodynamic (PO) 
interactions (as well as other factors impacting PK such as a food effect, drug-drug 
interactions and others). Effects on QT and vital sign appear to be influenced by Cmax 
and Tmax (e.g. not only absolute levels but also perhaps how qtlicktyl-evels are rising) 
and by other confounding variables (due to observations of direct or indirect time
dependent effects observed in Phase m trials and in Study -SCH-l 009). 

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

• Safety findings in the elderly trial (-302), as outline in Sections 1.1, 7 and 9 of 
this review, 

• Multiple concomitant medications and diseases are common in the elderly 
• The elderly are generally considered to have greater vulnerability to adverse 

effects (e.g. cardiovascular, ECG, CNS and other effects) 
• The elderly are more predisposed to alterations in PK (towards greater plasma 

levels), 
• There is the additional concern of a food effect on PK 
• A safety signal was revealed for increased risk of mortal ity in elderly patients 

with dementia being treated with atypical antipsychotics in longterm clinical 
drug trials (as described in drug class labeling of approved atypical antipsychotic 
agents). The role of age in this signal remains unclear. 

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

The sponsor does not describe any serious events associated with CPK elevations 
except for one subject (and possibly another with NMS that was found by the 
undersigned review; subjects 100057 and 200213). Additional subjects with elevated 
CPK were however, found by the undersigned reviewer that also had elevations in LFTs 
(as described in Section 7.1.3.3 of this review). There may be additional subjects with 
clinically remarkable events associated with CPK elevations since results of a special 
data analyses for revealing a potential drug-related signal could not be found in the 
Summary of Clinical Safety (SCS) section of the submission which provided the 
integrated summary of safety in clinical drug trials. Therefore, it is not clear to the 
undersigned if CPK elevations were associated with dystonia or other drug-related 
adverse effects. Another consideration is that CPK elevations reflective of the patient 
population would be expected to occur primarily in the acutely psychotic patient, yet 
elevations were also revealed during longterm OL Pal treatment (in the Phase III OL 
extension trials). This potential safety signal should be adequate.IYJ.esQlved. 

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

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

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

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

12. Input from other disciplines is pending at the time of this writing. 
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9.3 Recommendation on Postmarketing Actions 

9.3.1 Risk Management Activity 

The proposed Risk Managem'ent program cannot be found in the submission. In accordance with 
the Clinical Reviewer MAPP, a postmarketing studies and surveilIance plan should be described 
here. Sponsors generally conduct ongoing postmarketing surveillance for safety signals and 
maintain a database. Sponsors of approved NDAs are also required to submit Periodic Safety 
Update reports according to regulations. If the Agency deems this NDA to be approvable 
consideration to obtaining input from the Office of SurveilIance and Epidemiology is 
recommended. 

9.3.2 Required Phase 4 Commitments 

It is recommended that the sponsor address key issues as discussed in this review (as previously 
outlined and described in the final section of this review), before considering required Phase 4 
commitments on this NDA. 

The following are some considerations for studies that should enhance_oULunderstanding of 
cardiovascular effects of Pal: 

--

• Conduct cardiovascular challenge tests (at baseline and during treatment) in double
blind, placebo controlled studies of patients with schizophrenia while monitoring vital 
signs and ECG (and in some cases with telemetry monitoring) using the following 
challenge paradigms for each given study: 

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

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

o Challenge subjects with a tilt table test 
• Challenge subjects on longterm OL Pal (over 6 months to up to a year of treatment) 

with a higher daily dose of Pal (that is adequately safe) to determine ifvital sign and QT 
effects can be elicited after a single dose and after subsequent multiple daily doses until 
at least steady state levels are achieved (subjects should undergo monitoring prior to 
starting the OL Pal treatment and throughout OL treatment to allow for pre-challenge 
and pre-Pal comparisons on cardiovascular parameters). 

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

• Conduct studies to better characterize drug-drug and drug-disease interactions on 
cardiovascular effects and other relevant safety parameters. 
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• Other safety issues and PK issues may require further examination depending on the 
sponsor's responses to issues and on OCPB input. 

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

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

Phase m clinical trials using the OROS® formulation did not appear to test stools for bleeding 
and to monitor for excretion of capsules. A small group mean decrease in Hg8 was also 
observed that in itself is not clinically remarkable, yet could be reflecting-a-real-drug-related 
effect(e.g. gastrointestinal bleeding perhaps due to retention of capsules). There was one 
subject with duodenal rupture and another subject with gastrointestinal hemorrhage reported in 
Phase HI trials. It is recommended that consideration be given to studies focusing on a potential 
effect on OROS versus an effect of Pal on Hg8 and gastrointestinal bleeding, while also closely 
monitoring for signs and symptoms for GI complications, monitoring stools for occult blood and 
retention of capsules which were not systematically evaluated in Phase HI trials. 

9.3.3 Other Phase 4 Requests 

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

9.4 Labeling Review 

If an approvable action is granted at the Agency level on this NDA, then the following 
paragraphs are comments and recommendations regarding labeling. 
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Preclinical Team. It is common clinical practice to treatpatients for years, given the 
chronicity of this disorder. 

Karen Brugge, M.D. 
Medical Reviewer, 
FDA COER ODEI DPP HFD 130 

cc: [NO; HFD 1301N KhinlK Brugge/K Kiedrow/T Laughrenl 
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APPENDIX 
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Appears This Way 
On Original 
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Table Series 10.1 Schedule of Events of Phase III Trials (as provided by the sponsor) 

Table 3: Time and Events Sche.dule. 
(Protocol RD76477-SCH-303~ 

0< 
~ -8 

~ s.;: 
" 1i Double-Blind Treatment Phase ~ 

r1) .~ 

'" ~> 
'-' :Q Q 
til "-

Visit I 2 3 4 5 6 7 g 9 10 11 
Week -1 t 2 3 4 5 6 7 

Procedures Day 4 B 15 :n )9 36 43 50 
Screening 
Inclusion/exclusion criteria X X 
MediCliI history X 
Psychiatric ev-aluation X 
Height X 
Hemoglobin Ak X 
Oral glncose tolerance test X 

Efficacy 
Positive and Negati"e Syndron:e Scale (p ,<\!"lSS) X X X X X X X X X 
Personal and Social PeribtllllllCe Scale (PSP) X X 
Clinical Global Impression Scale - Severity (CGI-S) X X X X X X X X 
SYlllptOIlli and Quality of life in Schizophrenia 
Scale (SQLS) X X X X X 
Sleep Vi.rual-"walog Scale (VAS) X X X X X - --

Safety 
Abuorunl InvOhUltllY MoveJl.lent Scale (AD-·IS) X X X X X X X 
Barna _A..katlrisia Rating Scale (BlI.RS,) X X X X X X X 
Simpson }\ngm Scale (SAS) X X X X X X X 
Clinical laboratory tests (fasting)' X X X x.t' X X 
Vital sigm X X XC X' X X X X X X X 
Electrocardiogram. (ECG) X· ~ X" y.~ 3C X Xf X X 
PhYllic.al examination, body weight, temperature X X 
Adverse. events X X X X X X X X X X X 
Coucomitant medication fC.iew X X X X X X X X X X 

Pharnlllcokindk blood sampleB X X x'" 
Phann.'-Icogenomic blood sample' X 
Pregnancy te.,t in femaltd X X X 

Admiuistralh-e 
InfoDDfd cornent X 
Pbarmarogenornic infomled coment X 
Hospitalization X X X X X 
Randomization (0 treatment group t X 
Dispen..<e studydrng X X X X X X X 
Study dmg acc.ounmbiIiiv X X X X X X X , 
Hematology, serum chemistry, and urinalysis_ LaboratoIY samples were drav.-n in the fasting state. 

D Prolactin levels only. 
c VItal sign measnrernents \V-ere.aho obtained on OaF 2,3,5, and 6_ 

Three ECGs were recorded. prelratrnent, 2 recording~ dming screening (Days -5 to -1) and l recording.at 
baseline_ 

• On Days 4 and 8, ECG Rcordings we're obtained at 4, 10, and 21 hOUTS after dosing_ 
f On Days 15 and 36, ECGs were recorded before blood samples were obtained fur phanl.lacokinetic 3soes== 

(immediately p<edose, 1 to 2 hours after do;;ing, and 4 hoorn after dosing). 
Samples were obtained predore, I to 2 hour.i after dosing, and at lea.,;' 4 hours after dosing 

. Sample \Va'! ob.."'"ainM only if a subject was l.uthdrawu from the study before Visit 9_ 
, Ifblood sample was uot rollected at baselioe (Visit 2), ,.ample was collected at any time. befor~ Visit 10_ 
J Serum pregnancy (est at screening (Visit 1) and post-study t<isit (Visit 11); urine p<egnanc.y test at end of 

double-blind treatment pha;e (Visit 10). 
l-. Contacted IVRS at baseline for randomization as;ignmeut. 
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Table Series 10.1, continued. Schedule of Events of Phase III Trials (as provided by the 
sponsor), continued. 

Table 3: Time and Events Schedule 
~rotocol R0764 Tl-SCH-304} 

~ .. ,... 
""S! 

] .3 .::..:: 
~ Double-Blind Treatme.ut Phase '2~ 

b " al ; 
CJ) ::., 

VIsit I 1 3 4 5 6 7 S 9 10 II 
Week -1 I 2 3 4 j 6 7 

Procedures D31' ol S 15 12 29 36 43 50 
Screening 

IncInsioul",,-c/u;;ion mtena X X 
Medical history X 
Psychiairic ",,1iluation X 
Height X 
Hemoglobin A,< X 
Qrnl·glucose tolerance test X 

EffiOiCY 
Positi>" and Negative. S}udrome Scale (P .o\,'-'SS) X X X X X X X X X 
Personal and Social Perfonmnce Scale CPSP) X X 
Clinical Global Impre!>ion Scale - Se1ierity (CGr -S) X X X X X X X X 
S~U1ptoms and Quality ofUfe iu Schizophrenia 
Scale (SQLS) X X X X X 
Sleep Vi.:."al Analog Scale (VAS) X X X X X 

Safety 
Abnormal Involtmtary Movemeut Scale (AIMS) X X X X X X X 
Barnes Akatllliia Rating Scale (BARS) X X X X X X_ X 
Simpson .~0U3 Scale (SAS) X X X X X X X 
Clinicallabora(orv tests (fastin,,), X X X x" X X 
Vital signs· - X X X' Xc X X X X X X X 
Electrocardiognuu (ECG) XG X" X" X" x-f X X' X X 
Physical esamination, lxxIy weight, t""'l""ratme X X 
A.dVfI5e e",'"EI..lts X X X X X X X X X X X 
Concomit:m.t medication re\l;e,.1j X X X X X X X X X X 

Phannacokinetic blood sample' X X X· 

Pharmaco~enomk blood samplei X 
P~nancJ test in female'; X X X 

Administran,'e 
Infurmed consent X 
Phannac.ogenomic informed COillen! X 
Hospitaliz:rtiou X X X X X 
Randomization to treatmeut group' X 
Di'lpellSe ,iudy drug X X X X X X 
Study ~ acccuntabili!}' X X X X X X X 

: Hermtology, serum chemistry, and urinal),'is. Lal)oratOIJ """'Pies were drawn in me tasting state. 
Prolacim le,,~ only. 

< Vila! sign measurements W<Ie also obtained on Day> 2, 3, 5, and 6. 
, Three ECGs were reCOlded pretrealmaJt, 1 recordings during screening (Days -5 to -I) and I recording at 

basdine. 
~ On Day~ 4 and S, ECG IeCOfdings were obtained at 4, 10. and 12 hours after dosing. 
r On Days 1 j and 36, EGGs were recOfded before blood samples were obtained fOf pbannacokinetic a:sse>smen1'l 

(IIllmediately predore, 1 to 2 houG after dosing, and 4 hours after dosing). 
• Samples were obtained predose, 1 to 2 hours after do"ing, and at least 4 homs after dosing. 
, Sample. was obtained Ollly if a subject was ,""ithdralNU from me. study before Vi>it 9. . Ifblood S3IIlpIe was not collected at baseline tVisit 1), sample was collected at any time before Visit 10 . 

Serum pIegnancy test .t screening (VISit 1) and post-study ~isit (Visit 11); tUine pregnancy test at end of 

• double-blind treatment phase (Vi,it to) . 
Contact"" IVRS at baseline fur randomization a'lSigrunelll. 
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Table Series 10.1, continued. Schedule of Events of Phase III Trials (as provided by the 
sponsor), continued. 

--

Procedures 

Srreelliog 
Indus!on/B::lu:iiQn aiIeria 
M£<&aJ bi5ro<}' 
P;;ydllatric e<ammoD 
Height 
HeI!Jo~cbin As. (Hh.~ 
<kat glnc05e tcJ.~ test: 

Visit 
We.I:: 
Day 

Effi<2<y 
Posm..~ BDdNeami~ S ... udrome Sc:a[~ 

(P-"'-"<"S:>l - . 
Perwnol and Soci>I Pafurnoance Sot. 

(l'SP) 
<Thri<aj Global lmpre5;ion Sale -

5 .... "Oty (CGI-S) 
Sdllroplo.'''''';3 QwIiIy of !i;;, Sc>l. 

(SQLS) 
SI~p VEm! An:dcg. SCa.'e(V_>\S) 

Saf.tv 
_<J:nOIIll2l [r,,,,,hmttrt M.,-.. en"ut Seal. 

(AIMS) 
B3",.. _.!\kadIi;;a F..;ufug SW. (BARS) 
Simp"'" An.-"U5 Sol" (SAS) 
ClinY...sJ.labOI3RlIji" "'''''' {f.l~' 
Vital sig!ls 

Screening: Bnelioe 

I 
-\ 

x 
X 
X 
X 

x 

X 

2 

X 

X 

X 

X 

X 

X 

X 

X 

x 
x 
x 
x X" 

4 , 
4 g 

X X 

X X 

X 

X 

X X 

x x 
x x 

X" X 

0 g 9 M \I 
2 3 4 5 6 "7 
I5 22 29 36 43 50 

X X X X X 

X 

X X X X X 

X X X 

X X X 

X X X X· x 
x x x x x 
x x x x x 
x x" x x 
X X X X X x 

E!e<:trccmliogr.;m (ECG) 
Pil},s."::al-=mirutioo, 1x>:I}- "'ci§bt, 

X 
X 
X" r X" x~ x' x Yo! x x 

t~=-etlt> 
COIX:om1laIR medica~ Ier"i2w 

l"IIumac"I;io<li< blood ,",mpl~' 
PbarmacDgenomic blood s:ampJei: 

.Admini3trati\'l"t 

x 
X 

Infu.rmfd co",,,,,, X 
Pl!~Og6lVI!li.;: illfr·nD?d: CQDY-...l!.{ X 

x 
x 

x 

x x x x 
x x x x 

x 

HospitSiuC-«J. X X X X X 
Rsfh:bmizariml to ue:3t!Ueo( groupi X 

x x x 
x x x 

x 

Dispo-",e smdy drug X X X X X X X 

x 
x 
x 
x' 

StlUtidrnpwrunw,ilii, X X X X X X X 
H~matolo~~,r, ~..rum cbcm!srry, :m:l urin.9lysis. Labor3tGdJ sanpl.e; awe drawn in the osting stlIe. 
Pro!:a<rin fe>elscm,ly: . 

• \rm! riED me:!S<!rellalG ",ere 0];0 00_ 00 Ili)I'i 2, 3, 5, ...t 0_ 
d 1lIIeOCc;, 1i\~.l1>D!Cocded ",elIalmlent, 1 r&ordings during ;c,:.eriI>g {Day> -5 m -I):md I reco<ding 3t 

oo"e!ine. ' 

x 
x' 

• On D:i}-; 4 and S,~r"c.ordings ... ",,,,CCoiDed 3[4, HI,...t 22 boors oflHdosin? 
( On Day< 15000.>0, ECG; "'>II! lEC ... <fedbefureblcod sa.q:les aaecbc!il!ed fur pbmuaccl<iJ!etic""""~ 
~}'~ llQ 2!J<ruI> aflH~ and 4 booroaiterdmine}_ 
Sample. t ..... ilCta_preIoso~ I to 2oom",llWoo.;"g; and"" least41ioon .fterdosing 
Sample w.u oto::.inEd only if. mbjEct WJi ",ilbdraWll from "'" srurly 1>!fure Visit 9. 

,. If Mood ""'Pl. was !lor colkted at ~Jine (Visit :l), the ""'Pl. was colkci<d ot any Iin10 befim; Visit 10_ 
Cont:!cEd IVRS at l>a<elinI! fur f:lDdCJJmZ:lOOn a.!O§IlIIlf'll. 
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Table Series 10.2 Outlier Criteria Employed for Clinical Parameters (as provided by the 
sponsor) for Completed Phase III Trials (-303, -304 and -305). 

---

Criteria for Identification of Martedly AboonnaJ ClinicallalJoratory Aflalyte Values 

'StUd}"" RO"l6477-SCH-104. 

Qu.t.put. ~O, 1 C:rt.tQr1.;:L tor. Id~o.t.it:i~tion. 01: ft,:uy'.Qdl.y AbnonLOl1 CL1nic.;l1 x....:bo~tary JaJ,;;aLytQ V.:II.lUQO 

SODIm< (lII1oL/1) 
.OTABBltr< (m>ol/L) 
CHUlI.IDE (mI01!LI 
BIC1lRlloru.m (III1<>L/1) 
CLlXl."'6B (nnoL/1) 
Aor (=1 (UILI 
lILT (!l<:PT1 CUlL! 
URSA 1II1'rR!:C1m (,,1>j1/1) 
CRBATIlUUE (umo1./1) 
LOL (nlPl}L) 
BOL (n~lj11 
ClDLESTE<J!a. (noaL/l) 
t'RICL !'CEmIOES (01101./11 
CREATINE: t:::UQaE (OiL) 
"Be (g1g,/L) 
RBe (tQr;I/L] __ FEMALE: 
RBC (ta..,/1) - -HALE 
""":CLOBl" (gill 
8SKA.TOCRIT (l) __ 8E1.Ul!.E 
BEKlI.TOCIliT (1) --Kitl.E 
PLATILIml (g1!J"/1) 
RBTlCOLrJ......,-rgS it) - -l'£I'JALB 
I1:STICor.o:=YTeS !'J __ .... L8 
Ueum.OllKILS (l") 
L ~J1reOC'1T£B (~) 
110tJX!'l"ES (1:1 
eOSItIOPIflLS (>-1 
BA9)I>BIL'l (tJ 
ALBUMIN (9/1i 
ALKALU1S l'BOBtHATABB CU/Lj 
CAlCIIJ" (rmoI/I] 
OOT (O/L) 
LOR (OlL) 
PF.DSfifORUS (rm::ll!l) 
BILIRUBIN (ulI'IOl!l J 

'RCtl'EI" (gIL) 
ORIC: ACID (uD:ll/l.J 
BAfloY"...GI.DB-m Ale (\0) 
DIR.E):r B.ILlRUB.nf (un.Ol/1) 

Cl.1nio:l.ll.y CU.~C;;J~1y 
stgnHi",nt SignHia:lJ1t 
L:>Ir in 3TD High in sm 
Unit. (Jni.t 
__ .4 _______ 

US 
3 
~ 
1.5.1 
1.2204-
ll/A 
"/A 
iliA 
ill" 
2.301.5-:& 
0.'9051 
iliA 
iliA 
ilIA 
1.5 
] 

] 

•• 0.29 
0.24 
LOQ 
0.9 
L 
]0 
1. 
ilIA 
"fA 
UlA 
24 

"iA 
1 • .$."97 ", .. 
ttl" 
O.71oJ.JB 
iliA 

SO 
8'.22 
4.3 
11/ .. 

_______ 4 ___ 

155 
5.8 
11.2 
3".9 
16_'5] 
250 
200 
17.85 
265.2 
".1.370-
UfA 
7.758 
5.71.5 
9S0 
15 
5.5 

".-' 
190 
0.5 
0.55 
500 
~A 
].8 
90 
60 
20 
1" 
6 
60 
250 
2_9~ 

300 
SOCi 
2.615..:1.9-
5L.] 

If/" 
594..8 
':;.1 
C;.84. 

notQ1 ~ G::lK"IQ It.l1its ;;tfPly to bath n;a.l~ :::md. :r.QlUhll unlQGe. gQir~r 1-e ind1.C!xw 
N/A-riot. ;;lppliCl.;abl.Q 
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Table Series 10.2, continued Outlier Criteria Employed for Clinical Parameters (as 
provided by the sponsor) for Study -302 

Attachment 83.1: Criteria for Markedly Abnormal laboratory Values 

Labor.rt.ory Test Low Hi"Jt 
AIbumin{gldL) H 6.0 
Alkaline phosphat...s.. UllL) NI~J\ 250 
AI~ tr.m~;uuinase (SGPT) o.!IL) Nf A 200 
kp;ntate ~e (SGOT) OVL) NiA 250 
Bic;ubouate (mEqIL) 15.1 34.9 
Blood urea nitrogen (mgfdL) NiA 50 
Ulcium(mgldL) 6 12 
Chloride (mEqIL) 94 112 
Cbole5terol{mgidL) NtA 100 
Creatine kinase (WL) NtA 990 
Creatinine (rugldL) NiA 3-
Gamma glutaDlyi·fl-ansfuase o.lIL) NiA 3-00 
Glucose (mgldL) 40 300 
!IDL (rug/dL) 30 NIA 
lDH 0.,11.) NtA 500 
LDL (IIl§"dL) 'f8 1:24 
Phor"phorn:i (mgldL) 2.2 8.1 
Potm!um (mEq!L) 3.0 5.8 
Sodit.niJ.(mEq,'LJ I15 155 
Total bilirubin. (Ill§'dL) NiA .3.0 
Total protein (gldL) 5 NiA 
Tri~erides (wgidL) NiA 500 
Uric acid (mgfdL) L5 10 
Hematocrit (%)-- fumale 2.8 50 

-mak N II 
Hemoglobin (gIdL) 8 19 
Neutrophils ("to) 30 9{) 

Monacr..es ("!o) NlA 20 
Eminoplnls rio) N/A 10 
Basophils(%} N/A 6 
L~-n:rphoC}1"" ("/~) 10 60 
Putelet count (xHYhrL) 100 600 
Red blood cell count (JdIf/~rL) - female 3.0 5.5 

-male 3.0 6.4 
RetiCulOC'yt125 {"4}-- female 0.9 4.4 

-tmle LO 3.8 
\\/hite bloodc.ellrotmt(JdtY/pL) 2-5 15.0 
NOte: The same limits apply to both males md famJe" urues5 gender is indicat£<l; 
NiA = Not applicable.. 
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Table Series 10.2, continued Outlier Criteria Employed for Clinical Parameters (as 
provided by the sponsor) 

--

T3ble'15: Criteria. for Tr • .rmo...nt-Rrne'b"nt Abnonml Vital Signs. Onoostati" ClI.ng6. and Body 
Mass:fud"" 

Ournd .. nh.,£IIt>llimif if __ 
Abnorm:tlly low A""ormally high 

A ~~ from ~ine of .An incre>1se nom b=lloe of 
::: 1511a Vil..1ue ~5Q ~ 1510 awIue~ 100 

Systolic blood l'1l!S"J'" (mm Hg) A deere",,, from b2!selin" of An ~,,; .. ftom baS2liru!. of 
~ 11} 1011 va..1ue 5 90 ~20 lo a value 2: 180 

A. deer""", frOlll ~ine 1)[ _4.n incr ..... «> from b1lS".li!l" of 
;: 15 10 a .-aluE ~ 50 ;:: 1510. ,'alue 2: 105 
A dectea5t!o from ba;cIine of An innase irol!l b4s.tille of 

Ortho~lic.~s m: 
Sj>Iolic l>lood Pfe5;ur" (inm Hg) :>15 

DiI>toLic blood prei3UIe{= Hg} 0;:-:10 
~ (bpm) c: -10 

Body mm indi!T. (EMI) 
NmIIm 
<25 

Table 84: Criteria for Abuot:lllal Electrocardiogntphic Findings 
ECG parameter 
HR(bpm) 

PR iuter'-'al (msec) 
QRS infelval (msec) 
QT interval (msec) 

QTc "alue (m.sec) ClassificatiQu 
Normal 

Borderline 
Prolonged 

Cliuically significant value No 

Change fWill baseline 

QTc Cla..;;sificationa 

Yes 

No concern 
Concem 

Clear concern 

N01"Ulal 

::>:450 

~480 

Abnormally low Abnormally high 
$ 50 ~ 100 

~210_ 

$ 50 
$:WO 

Adult MaLes 
$430 
431-450 
> 4-50 

~ 120 
~500 

Adult Females 
$ 450 
451 -470 
>470 

Adult Males and Fe.males 
<: 500 
~. 500 

< 30 
30-60 

>60 

<450 

~450 and <480 

~4&O 

a Classification based on ICH E 14 Guideline (reference 4)_ 
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Table 10.3 Study Schedule for Study SCH-I009 

TIME AND EVENTS SCHEDULE 

TR31mmtl'bse 
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Table 10.3 Study Schedule for Study SCH-1009, continued. 

TIME AND EVENTS SCHEDULE (CONTINUED) 

• All medic:aliom that rubj"cts arI! currently tskil!g st 8JH)nrn..,nr m:n;t be ,,;:L<hed aut. A mi!Iitnum 
washout period of 5 days prio£to srudl' st:m nill be adeqru!!e ~ept in the case of certsin medicstioos 
(see: Section 43). 

• All ~jectnvillbe ~fo[ <It-ng< ofsbuse .tboth screaring .!ldDay-l. Subjects who tl!stpos;iti." 
fa< d.<ugs of abuse at 5Creening must have a Ilegati"" test when £e-t1!sted all Day -2 prio< ro 
rmdamization. 

C Subjecll< may also be ~d dmIDg the ,,-'8ShO<It poflod, ""sed QIl the dmica!. j~t of tl!e 
iJm!stigsaor. . 

Ii Study Ill2dication (paliperidooe, !I1o;rifiolt3cfu, aruiphcel>n) will all be ideotical in appearalJCi!, in 
order to ~ me blind. 

• Specific times fur dosing, el!!c:trocardiogrsm (BeG), and pilanmmkinetic 'ampllllJ; Me pro,<idai in 
Tsbre 1 in Sectio!l9 .LI. On DaY' 5, 6, and 7, pb:arma<:okilletic blood .ampling lllin only t:e p[£dose; 
on DB}' 5, ECG [<!Cording will oo/y be pr£do<e. 

( A single BeG will be perlOnned opoB emy withdllUrn! if no ECG has bei!ll perfi>uo;!d !hat day. 
a Csffi!ineIII1Efhyhallthin!!-cOlllaining bi!vH"gES or fuods (urluding choco!sa» are not slknnd within 

2 hom:s prior to earn. ECG raording. Hi,,<>h.flIl:- and bigh--;ugar -conlllining fuods mtJSt be minimized 
Meafs must be sdl.ednled so 1hat robje.d5 will m\"2c at lea>! 30 minnles. of rest ptior to an OCG 
reaKdinlg, and conditian!i in the mri1 mrut be lIlOdifiEd so tbat both physical and ~oQIlal5tteS5 are 
IlIinirnized prior to ECG recording. 

l Supine blood JllIl'SSUIl>, pulse, :md oral R>rupEUllrre. 

i Sernm te>! will be perfumJE:d at scresring and end of s<-ud)o'early uiihdr""ra.\; ur.ine test will "" 
perf<l£IIJ.Ed on Da)' -2. 
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Table lOA PK Blood S'ampling and ECG Assessment Time-points for Study SCH-I009. 

R076477 (paUl'eridOlll»: C1ilri<:al Protocol ruJ7M-71-SCH-IO@ 

Thble 1: Schednle fOr ECG RB:ordi!!,e and Pbal1ll3coli;inetic Samplim!; 
Tim. 

Rebfin; 10 SlndyDrllg l'iLu-mM-O-
HOOT D~ .-\dmiIlGtr.l- 12-Lead kin<4ic 

Sfmc(yDar (TB'g'!! ~ollrsl" aoo EeG' S211ljltin~ 

nay-l 08:00 -24 X 
nay; I a!ld 2 08:00 0 X x' x' 

08:30 0.5 X X 
09:00 1 X X 
09:30 1.5 X X 
10:00 2 X X 
10:30 2..5 X X 
11:00 3 X X 
11:30 3.5 X X 
12:00 4 X X 
14:00 I) X X 
20:00 . 12 X X 

Dap3 S!1d4 08:00 (} X x' X" 
03:30 0.5 X 
09:-00 1 X X 
09:3-0 L5 X 
10:00 2 X X 
10:30 2 . .:5 . X 
!l:OO 3 X 
11:30 3.5 X 
U:OO 4 X X 
14:00 (} X 
20:00 n X X 

fuy5 08J)O () X X" X· 
Day; 6 a!ld 7 03:00 0 " X· .t>. 

DayS 03:00 .;} X yl x! 
03:30 0.5 X X 
09:00 1 X X 
09:30 L5 X X 
10:00 ~ X X ~ 

10:30 2.5 X X 
IJ:OO 3 X X 
IUD 3.5 X X 
12:-00 . :X x 
14:00 6 X X 
20:00 12 X X 

fuy9 03:00 H X X 
08:10 245 X 
09:00 lS X 
09:10 255 X 
IQ:OO 26 X 
10:30 165 X 
1l:OO 1:7 X 
11:30 175 X 

(Coo.tim!e.d) 
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Table lOA PK Blood Sampling and ECG Assessment Time-points for Study SCH-I009, 
continued. 

---

SfudyDay 
Day 9 (cOI!tinued) 

Day 10 

u:OO 
14:00 
20:00 
08:00 
G8:.J.O 
G9:OO 
09:.J.O 
10:00 
10:30 
ll:OO 
1l:30 
12:00 
14:00 

= 
TmH! 

RoJafift 10 
Dortn:g 

(hews)" 
28 
30 
J6 
48 

485 
49 
495 
50 

5G5 
51 

515 
52 
54 

-, 

SfudyDrog P""'r=<o--
Admllli'ika- ll-Lud kinetic 

Ii"" ECG" Smnplin,f 
X 
X 
X X 
X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

20:00 60 X X 
• Time on Day -I is reaUve to tile Day I do-,ing; ti!n;, on Ds}'s 1 to 7 is relative to Ihst day's 

dosing; tim! onDays 8, 9,!!Ild l(} is relativefue DayS do5in~ 
L Triplicate I (kec IKnrdlngs coD&1e.d at til}-sec inte",.,.li. 
< WIthin 5 miIlailH each triplic3l.e BeG record!ug, Robe", applicalile. 
d Pr"do,",_ 
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Table 10.5 Visit Windows of Phase I-III Trials 

--

Table lao Time InteTvals for ECG, L'lb, Vitals and EPS Scales Visits for R076477-

SCH-303, 3114, and 305 

Variable Schednled Time. Interv"l (Label Time. Inte"",l Target rune 
VISit on ouput) (Day)' Point (Day) 

Number 
ECG 1,2 Basetine <1 I 

4 Day 4: 4H pst-ds 2-6' 4 
4 Day 4: lOH pst-ds 2-6" 4 
4 Day 4: 22Hpst-ds 2-6" 4 
5 Day 8: 4H {h"1-ds 7-11' 8 
) Day8: 10Hp~-t-ds 7-11 8 

5 Day 8: 22H pst-ds 7-11 8 

6 Day 15: pre-ds 12-22 15 

6 Day 15: 1-2H pst-ds 12-22 15 . 

6 Day 15: 4Hpst-ds 12-22 15 

8 Day 29 23-32 29 

9 Day 36: I'te-ds 33-39 36 

9 Day 36: t-2H pst-ds 33-39 36 

9 Day 36: 4H pst-ds 33-39 36 

10 Day 43 40-endofDB 43 

Labs 1,2 Ba""line <1 1 
6 Day 1) 2-29',2-32" 15 

9 Day 36 33-39" 36 

10 Day 43 30-endofDB' 43 
4O-end ofDBd 

SASIBARSI AL\IS 1,2 Baseline <1 l 
5 DayS 2-11 8 

6 Day 15 12-18 \) 

7 Dayn 19-2) 22 
8 Day29 26-32 29 

9 Day 36 33-39 36 

10 Day 43 4O-endofDB 43 

VitalSi~ 1,2 Baseline <I 1 
3 Day 2 2 2 

3 Day 3 3 3 

4 Day 4 4 4 

4 Day 5 5 5 

4 Day 6 6 6 

5 Day 8 7-11 8 

6 Day 15 12-18 15 

7 Day 22 19-25 22 
8 Day 29 26-32 29 

9 Day 36 33-39 36 

10 Day 43 4O-endofDB 43 

• Relat;,'e to the first day of double-blind study <hug administration 
• Time point wiU be assessed based on the scheduled elapsed time (EGPTMNUM) in the data set_ 
, Applicable. to all laboratory tests except fur pmlactin_ 
, Only fur prolactin lhat is assessed at Day 36_ 
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Table 10.5 series, continued. 

Table lb: Time Intervals for ECGs and Lab Visits for Rfr76411-SCH-302 

--

Vadable Scheduled Time Interval (Label Time Inten'al Target Tune 
Visit onouput) (Day)" Poiut (Day) 

Number 
ECG 1,2 Baseline <1 1 

4 Day 4: 4H pst--ds 2-6" 4 
4 Day 4: 10H pst-ds 2-6" 4 
4 Day 4: 2m pst-ds 2-6" 4 
J Day 8: 4H P'>-t--ds 7-11 • 8 

J DayS: IQHpst-ds 7_11" 8 

5 Day 8: 2m pst-ds 7-11 • 8 

6 Day 15 12-71 1) 

8 Day 29 23-35 19 
lO Day 43 36-end of DB r .~ -. . .. 

Labs 1) ,- Baseline <1 0 
.... 1 

6 Day!) 2-29 G, 2-32 " 15 

9' Day36" 33-39 4 15 

10 Day 43 30-end of DB G, 

40-eud of DB d 

4" 'J 

• Relahve to the first day of double-blind study drug adlllllmtnrtl.Ou 
to Time point will be asse=d based ou the scheduled elapsed time (EGPTMNU1\'f) in the data set. 
" Applicable to all laboratory tests except for prolactin.. 
d Only for. prolactin. that is assessed also at Visit 9 (Day 36). 
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Table 10.5 series, continued. 

Table 2-a: Time Iutervals for Double-Blind Data Summarized in Ope-n-Labe-l Studies 

--

Analysis Time inten.'allabel inR076477-SCH-304 Time iuterval label in R076477-SCH-704 

Double-blind Baseline 
Day I 
Day 1 WCF 
Day 4 
DayS 
DayS LOCF 
Dayl5 
Day 15 LOCF 
Day 22 
Day 22 LOCF 
Day 29 
Day 29 LOCF 
Day 36 
Day 36 LOCF 
Day 43 
Day 43 LOCF 
Endpoint 

400 

Baseline (DB) 
Day I (DB) 
Day 1 (DB) LOCF 
Day 4 (DB) 
DayS {DB) 
Day S (DB)LOCF 
Day 15 (DB) 
Day 15 {DB) LOCF 
Day 22 (DB) 
Day 22 {DB) LOCF 
Day 29 (DB) 
Day 29 (DB) LOCF 
Day 36 (DB) -
Day 36 {DB) LOCF 
Day43 (DB) 
Day 43 (DB) LOCF 
End point (DB) . 
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Table lO.5 series, continued. 

Table 2b: Time Iutervals 
for O~ell-Labe1 Studies 

Variable Analysis Scheduled Time Intetl."'al Time Interval Target Time Point 
Phase VlSit Number {label on mltEuil (Dayt 

._ ... --_._- ~-- .. - -- --:,c--J ~--J..l. 

Vital Open- 101 Base (open) -14 to 1 
Signs label 

102 Day 4 2t06 4 
103 Week 1 (open) 7fo 11 8 
104 Week 2 (open) 12 to 18 15 
105 Week 3 (open) 19 to15 22 
106 Week 4 (open) 261043 29 
107 Week.8 (open) 44 to 71 57 
108 Week 12 (open) 72fo99 85 
109 Week 16 (open) 100 to 127 113 
110 Week 20 (open) 12S t.o 155 141 
111 'i.Veek 24 (open} 156t.o 183 169 
112 Week 28 (open) 184 to 111 197 
113 Week J2 (open) 212 tn231,L -- - 125 
114 Week 36 (open) 240 t.o 267 253 
115 Week 40 (open) 268 to 295 lS[ 

116 Week 44 (open) 296t.o 323 309 
117 Week 48 (open) 324 t.o 351 337 
118 Week 52 (open) 352 t.o 370 365 
119 Week 53 (open) >370 371 

Labs Open- 101 Base (open) -14 to 1 1 
label 

III Week 24 (open) 2 to 267 169 
11& Week 52 (open) 268 te 370 365 
119 INeek 53 (open) >370 372 

ECG Open- 101 Base (open) -14 to I I 
label 

102 Day4 2to6 4 
103 Week 1 (open) 7toll 8 
104 Week 2 (open) 12 to 18 15 
106 Week 4 (open) 19to43 19 
107 Week 8 (open) 44 to 85 57 
W9 Week 16 (open) 86 to 141 113 
III \Veek 24 (open) 142tQ 225 169 
115 Week 40 (open) 226 to 337 281 
118 Week 52 (open) 338 to 370 365 
119 Week 53 {open} >370 372 

• Day I is the day of the fust dose in open-label study. 
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Table 10.6 series. Phase I Dose Group Classifications for the Phase I Safety Dataset 
Selected by the Sponsor for Presenting Data Described in the Summary of Clinical Safety. 

section of the Submission and is Summarized in Section 7 of this Review 

---

To make the diverse Phase 112a treatments comparable, t11ey were classified 

in 6· treatment groups as indicated in Tables 3 and 4_ All results will be 

summarized by these gwups, unless specified othe.rwise_ The 6 treatment 

groups, in order of their appearance in all summaries, are: 

d_ Placebo: all placebo treatrilellts_ 

b_ PaIi IR: all Immediate Release treatments, including IV injection, oral 

solutions with C14 label, (+) and (-) enantiomers, oral solutions and 

tablets with racematic nllxtures_ 

c Pali other: all experimental formulations with doses between 2 and 6 

mg paliperidone, including the osmotic modules, the paliperidone flat 

and ascending profiles, the coated OROS in R0764T7=POr~IOr, the 

,~ GROS in ALZA C-2002-034 and all. __ fOmlulations_ 

d_ Pali OROS low dose: all 3 to 6 mg doses with OROS fOffimlations, 

including 2 mg tablets '- ....... OROS Of Phase 1 fommlation), and 3 

and 6 mg ER OROS paliperidone_ 

e_ Pali OROS high dose: all 9 to 15 mg doses using phase 1 (2 mg 

tablets), Phase ~ .. OROS formulations and a first 

day of placebo in a one week paliperidone group in the R076477-SCH-

101 study, followed by 12 mg paliperidone OROS (as in the original 

clinical study report} 

£ Risperidone: all 2 to 8 mg oral risperidone treatments, including 

. risperidone ascending profiles, osmotic modules, o£a1 solutions and [R 

tablets_ 
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Table 10.6 series, conti.nued. Dose Group Classifications for the Phase I Safety Dataset ... , 
continued. 

--

Per summary~ there will be 3 tables for the pooled phase li2a ,malyses, 

excluding overall totals, unless otherwise specified: 

• Healthy young subjects, excluding ER OROS tt"eatmellts. but 

including columns: (a), (b), (c), sum of (b) and (c), (t). 

• Healthy young subjects receiving ER OROS paliperidone, witli tIle 

columns: (d), (e), sum of (d) and (e). 

• Subjects with schizophrenia with the columns: (b), (e) and (£). 

Table 3: Pooled Phase I Studies in Healthy Young Subjeds 

Protocol Number 
Aha C-2001-032 

Aha C-2001-039 

Alza C-2002-019 

Alza C-2002-034 

Alza C-2003-044 

Alza C-Z004-006 

R076477-BEL-l 

R076477-POI-lOl 

R076477-POI-I02 

Study Treatment Label 
RIS 2mg OS1\·1 MOD 
RIS2mgOS 
PAL 2rugOSM 1\·10D 
PAL2mgOS 
PAL 5.5mg ASCEND (35 ASC+2IR) 
PAL 4.5mg FLAT (2.5 FLAT+2IR) 
PAL 4mg IR(2*2rug) 
PLACEBO 
RIS 6mg ASCEND (4mg ASC+ 2IR) 
P:'L 6mg ASC-4 (4mg ASC+2IR) 
PAL 4mg ASC-2 (Zmg ASC + 2IR) 
RIS 4mg IR-2 (2*2rug IR) 
PLACEBO 
PAL 4mt ~ ORDS Fasted 
PAL 4mg -:its.-. OROS Fasted 
PAL 41lJ! .... JROS Fed 
PAL 2mg IR Fasted 
PAL6mgOROS 
P.-\L 9mg OROS 
PAL 12mg OROS 
PAL 15rugOROS 
P.-\L 12mg OROS Fasted 
PAL l5mg OROS Fasted 
PAL 15mg OROS Fasted 
PAL 15mg OROS Fed 
PAL O.5mg OS Fasted· 
PAL O.5mg TAB Fasted 
PAL O.5mg TAB Fed 
PAL2.5mg ........ Fasted 
Pi\L 2.5mg ~. Fed 
PAL 4mg coated UK0S Fasted 
P.'\L 4mg coated OROS Fed 
PAL 2mg OS Fasted 
PAL 2.5rut - '-I Fasted 
PAL 2.5rug 1 .., ·1 Fed 

403 

SCS Treatment Group 
ruperidone 
ri~peridolle 

pati other 
paliIR 
pati other 
pati other . 
pail 1R 
placebo 
&--peridone 
pali other 
pal! other 
ri;;peridone 
placebo 
pali other 
pati OROS low dose 
pati OROS low dore 
pali IR low dose 
pal! OROS low dose 
pali OROS high dose 
pali OROS high dose 
pati OROS high dose 
pali OROS high dose 
pail OROS high dose 
pati OROS high dose 
. pali OROS high dose 
pati IR 
pail IR 
pali IR 
pal! olller 
pall olller 
pail other 
pati other 
pali IR 
pail other 
pal! othel· 
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Table 10.6 series, continued. Dose Group Classifications for the Phase [ Safety Dataset ... , 
continued. 

~Pr:c::0c:.:to:c::cc:.:0l:c::Nt:..:.=mIDer==-==-. _~Stud~y~Tr:..:e=-atme:nt La:..:cb.:;el~----:-~ ___ --,S-=CS;7',-T~rc::.ea:::.:tmeu==t,--Gt:=oc::.UP",,----_ 
PAL 2.5mg...... -2 Fasted palt other 

R076477 -POI-IOJ 
R076477-POl-lOO6 

R076477 -POI-lOO7 

R076477-POl-lOO& 

R076477 -POI-lOlO 

R0764-77 ~SIV-101 
R076477-SWE-l 
RIS-BEL-28 

PAL 2_5mg ~ '-2 Fed pali other 
PAL 2mg OS Fasted pali IR 
PAL Img C14 OS pali IR 
PAL 3mg OROS. Fasted in lap_ Pili ORaS low dose 
PAL 3mg OROS, Fed in Jap_ Pali OROS low dose 
PAL ImgOS paliIR 
PAL 3mg OROS pali OROS low dose 
PAL Img N pau IR 
PAL( +) Img OS pali IR 
PAL(-) ImgOS paliIR 
PAL 15mg OROS Phase 3, fasted pali ORaS bigh dose 
PAL 15mg ORaS \ .~ fasted pali OROS high dose 
PAL Drug ORaS too pali aROS high dose 
PAL 3mg OROS pali OROS low dose 
PAL 6mg OROS pali OROS low dose 
PAL 9mgOROS pali OROS high dose 
PAL 12mg ORaS pali ORaS high dose 
PAL 15mg aROS pali ORaS Iftg.4 dos~ __ _ _ ... 
PAL 6mg OROS pali ORaS low dose 
PAL Img pali IR 
RIS IR Img ri::.--peridoue 
PAL IR lmg pali IR 
PL<\CEBO placebo 

Table 4: Pooled Phase lila Studies in Subjects with Schizophrenia 

Protocol Number 
R076417-INT-l 

R076477-SCH-101 

R076477-SCH-I02 

Study Trea1mellt Label 
P.'li. lmg T.'lli 
PAL 2-4mg TAB 
PAL2-8mgTAB 
PL!\'CJP AL 12mg OROS 
PAL 12mg OROS 
RISIR2-4mg 
PAL 9-15mg OROS 
RIS IR i-gmg 

404 

SCS Treatm. Group 
pali IR 
pali IR 
paliIR 
pali OROS high dose 
pali OROS high dose 
rn.peridone. 
pali OROS high dose 
risperidoue 
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ATTACHMENTS 

Appears This Way 
On Original 
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Attachment 1. Questions to the Sponsor (refer to DFS). 

Appears This Way 
On Original 
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Questions Conveyed to the Sponsor 
(a response to Question 1 was e-mailed, pending submission under the NDA) and 

Outstanding Questions 
(responses to Question 2-4 are pending at the time of this writing) 

-----Original Message-----
From: Brugge, Karen [mailto:karen.brugge@fda.hhs.gov] 
'Sent: Wednesday, June 28, 2006 10:46 AM 

--

To: Martynowicz, Jadwiga [PRDUS] 
Cc: sochalsk@prdus.jnj.com; Khin, Ni Aye; Kiedrow, Keith 
Subject: RE: Outstanding SCH-1009 Qs & Miscellaneous 

Hi Heddie, 

Thanks for your responses and we look forward to your response to the syncope-related Q .. 

This e-mail is a follow-up to your last response regarding SCH-1 009 (see Q1 below), 2 new questions 
that we were hoping you could help us with (see Q 2 and 3), and examples of dropouts that we said we 
would be sending you (Q 4). Q 5 below is related to our examples of dropouts but is regarding subject 
100057 who had adverse events ("muscle stiffness over the entire body~'_and_oJb~r AEs during 
treatment that were followed by a serious adverse event (SAE) of neuroleptic malignant syndrome within 
days of treatment cessation that was not captured in the SAE database. Thanks for your assistance on 
getting the answers to our questions. 

1. We received the most recent response about Study -1 009-related Qs (forwarded with this e-
mail). Just to be sure we don't .miss anything, it looks like there is only 1 outstanding Q on this study 
which is the following about gender (we recently discussed this outstanding Q with you and I then sent 
you a follow-up e-mail from which I've copied key sections below for your convenience). 

The raw mean QT and QTc values (for each method except for Bazett's) of each treatment condition by 
gender over time (similar to how results are presented in Tables 108 and 109 in the CSR but with groups 
subdivided by gender and including results of all treatment conditions in both tables). Would you provide 
these results? It would also be helpful to do the same using the least square mean resultsfor QTcLO 
based on the analyses that was conducted in reply to our inquiry Would you also conduct a similar 
analyses with least square mean results for Q TcF and provide the results? 

2. We would like to verify if all Phase III trials (-303, -304, -305, -302 and open label trial~ -702, -703, -
704 and -70S) used the .f 'formulation. If not please clarify. 

3. Would you send us more information about the following subjects that would be helpful regarding 
potential etiologies of these events? 

a) Subject 300541 was described in the Clinical Study Report for Study -
304 section of the submission as having "pauses" on holter monitor. 
after presenting with syncope, hypotension and bradycardia. Please 
provide more complete information on this subject (include a 
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description of the actual syncope that occurred and other relevant 
information that may help to determine the etiology}. 

QLA safety alert report submission Nl82 under [NO 65850 for oral ER 
tablets (OROS) dated 4/3/06 was adescription of a sudden death (after 
at least 3 months of 12 mg Pal daily in the OL study -701, and was 
receiving trihexyphenidyl, 2 mg given as needed) in a healthy 24 year 
old female (subject -). Please provide more complete 
information on this subject (include relevant information that may help 
to determine the etiology). Please also provide a hospital report (e.g. 
discharge summary) on this subject who died in transit to another 
hospital and any autopsy report (if one was performed). We are also 
wondering why this subject was prescribed trihexyphenidyl (e.g. "as 
needed" for what)? 

4. The following paliperidone subjects are some examples which lead us to wondering if we are 
missing subjects who were adverse dropouts (ADOs), such as subjects who withdrew from the study for 
reasons related to AEs or due to clinical abnormalities (e.g. subjects who withdrew consent due to AEs, 
subjects who were withdrawn due to noncompliance in which their noncompliance was due to AEs or 
subjects that withdrew early for other reasons related to AEs)? 

a) Subject 503018 in Study -305 in the original NDA submi~$ionyv.es._wit.bdrawn due to 
noncompliance" after 4 days of stopping the study drug (drug stopped on Day 20 and withdrew "due to 
noncompliance" on Day 24) who had abnormal LFTs on Day 15 and "onward" (elevations of up to 
approximately 5 times the ULN, first observed on Day 15). Values normalized on Day 29 (9 days post
treatment cessation). This subject was found in the narrative section of subjects but was not checked off 
in the narrative summary table (preceding the narratives) as having either an SAE or as "premature 
discontinued." This subject cannot be found in line listings of SAEs or ADOs. The narrative indicates that 
the elevations in LFTs were not reported as AEs. Please clarify and provide the rationale for how events 
of elevated LFTs were actually reported in subjects and clarify why the drug was stopped and why the '" 
subject was noncompliant. 

b. Subject 201803 in Study -303 (33 year old male) had a serious adverse event of tachycardia 
with increased heart rate first noted on Day 7 of 6 mg daily of Pal treatment compared to baseline values. 
His baseline supine and standing heart rate.values (HR) were 72 and 76 bpm, respectively compared to 
supine and standing HRs of 106 bpm and 130 bpm, respectively on Day 8 of treatment. Metoprolol 
treatment was started on Day 10 and given for 11 days. Tachycardia resolved by 14 days. Paliperidone 
treatment was over 21 aays. The subject withdrew from the study on Day 22 "due to consent withdrawn" 
with an ECG HR of 73 bpm on that day. Why did this subject withdraw consent? This subject was also not 
checked off under the "premature discontinued" column in the narrative summary table (preceding the 
narratives) and could not found in the line listings for premature discontinuations in Appendix 2.7.4.3.8.2.1 
in the original NDA (in the SCS). 

c. Subject 100232 (an ADO due to prolonged OT) is described in the narrative (page 1790 of the 
SUR) as not being included in the "interim analyses." Please clarify this comment and if this pertains to 
how this subject was captured in the safety database (e.g. in enumerating ADOs in SUR summary tables 
or line listings). 

d. Subject 300011 withdrew "due to lack of efficacy" and is described in the narrative of the NOOO 
submission as follows: 
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The subject received paliperidone 12 mg/day; she was dischargedfrom the inpatient 
hospitalization portion of this study on Day 12 (source: CIOMS). Her symptoms had 
significantly improved and she was eager to be discharged. At her outpatient therapy on Day 15, 
she reported that the voices had returned on Day 13 and that she wanted to kill herself (source: 
follow-up SAE reports). The serious adverse event schizophrenia (increase of symptoms of 
schizophrenia verbatim) was reported on Day 15; the serious adverse event suicidal ideation 
(suicide ideation-verbatim) was reported on Day 17 (source: SAE follow-up forms). She went to 
the emergency room after experiencing a return of hallucinations and wanting to "kill herself" 
She was (ldmitted to an adult psychiatric unit (source: CIOMS). She took paliperidone 12 
mg/day on Day 15 but admitted that there may have been times that she forgot to take the· 
medication (source: SAE follow-up forms). Study medication was held on Day 16, given on Day 
17 and then permanently stopped. 

--

She is not checked off in the narrative summary table under "premature 
discontinued." W9s this subject captured in the line listings and summary 
tables enumerating ADOs (e.g. in Table 34 of the SCS)? If not why and 
how is this subject different that other subjects with psychotic-related 
events that were captured in Table 34? Please clarify. 

e) Subject 100057 also had AEs that he could not tolerate on the same 
day of having study medication stopped "permanently on Day 22 as the 
subject withdrew consent" Refer to the narrative on page 1815. The 
following are excerpts from the narrative·(cilso-see Item II below 
describing this subject as well): 

The subject was discharged from the hospital portion of the study on Day 
20. At the scheduled Day 22 visit, he reported side-effects that he "could 
not tolerate" (restlessness and inability,to sleep) (source: ClaMS). Study 
medication was permanently stopped on Day 22 as the subject withdrew 
consent. Vital signs were within normal limits but slightly higher than at ,of 
earlier readings (138191 mmHg standing; 141172 mmHg supine); 
temperature was 36.4 degrees. Laboratory analyses on Day 22 (end of 
study) revealed a creatine kinase (CK) of 2201 UIL (reference range: 18-
198 UIL); all other laboratory values were reported within the normal 
range. At baseline (Day -2), the baseline creatine kinase value was 186 
UIL. The serious adverse events "elevated CK" and "neuroleptic 
malignant syndrome (acute EPS side effects)" were reported on Day 24 
and Day 25, respectively; the elevated CK was considered life 
threatening. 

This subject is recorded on the narrative summary table as only having 
an SAE and is not checked off as being an adverse dropout but is 
checked off as an SAE (see the "premature discontinued" column on 
page 1773)? Please clarify why this subject was not considered an ADO. 

Q 5. Why is subject 100057 (an SAE during run-in phase of study -301 
found in the narratives) not listed in line listings of SAEs for this study 
(Appendix 3.5.1) and does not appear to be included in the in-text 
summary tables of SAEs in the SUR (e.g. Table 31)? 

We note a comment about the reason provided as a footnote in the 
narrative summary table (on page 1773 of the SUR) yet it is still 
confusing for the following reasons. The subject had SAE of neuroleptic 
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malignant syndrome reported only 2 days study after the drug was 
stopped, but was preceded by related AEs that included "muscle 
stiffness over the entire body" that the subject "could not tolerate" on Day 
22. The subject withdrew consent on this same study visit (Day 22). 
Please clarify why this SAE was not captured in the database. 

Are there any other SAEs that occurred after treatment cessation that 
were preceded by AEs that lead to the SAE that were not captured in the 
Phase III database (of double-blind and open-label drugs)? 
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Questions Conveyed to the Sponsor (some responses were received bye-mail and are 
pending submission to the NDA at the time of this writing) 

-----Original Message-----
From: Geter-Douglass, Beth [PRDUS] 
Sent: Thursday, June 29, 2006 2:56 PM 
To: Karen. Brugge (E-mail) 
Cc: Ni. khin (E-mail); Ochalski, Stefan [PRDUS]; Martynowicz, Jadwiga [PRDUS]; Keith. Kiedrow (E-mail) 
Subject: RE: Outstanding SCH-1009 Qs & Miscellaneous --EMAIL #la of 2 

Dear Or. Brugge, 

On behalf of Heddie Martynowicz who is on vacation this week, I am acknowledging receipt of your June 
28 e-mail with additional questions regarding NDA 21-999. 

I am also providing J&JPRD's response to the outstanding question "b" regarding SCH-1009 that was 
originally sent on June 21 and referred to below as Ouestion #1. Responses to the new questions will be 
provided to you shortly. 

Please find attached the following tables for question "b": 

• tecg05b: equivalent for table 108 for each OTc parameter with raw means (descriptive 
statistics) by gender Given that this file is too large to send with the others, I will 
send separately] __ . _ _. 

• tecg06b: equivalent for table 109 for each OTc parameter with raw means (descriptive 
statistics) by gender[Geter-Douglass, Beth [PRO US]] Given that this file is too large to 
send with the others, I will send separately] 

In addition we have for completeness: 

• tecg05a: table 108 for each OTc parameter (LSMeans) [attached] 

• tecg06a; table 109 for each OTc parameter (LSMeans) [attached] 

Lastly, the LS mean results by gender [Given that this file is too large to send with the others, I will 
send separately] 

• tecg06c 

Best Regards, 
Beth 

Beth Geter-Douglass, Ph.D. 
Associate Director, Regulatory Affairs 
J&J Pharmaceutical Research and Development 
609-730-4409 (phone) 
609-730-2069 (fax) 
609-369-0743 (cell) 
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Initial Set of Questions Sent to the Sponsor in May of 2006 (See Sponsor's 
Teleconference Meeting minutes on the following pages that followed this initial 
request) 
We are moving along on the paliperidone review and we also recently received the safety 
update. We have run into a fairly time-consuming search problem that we were hoping you 
could help us with. In the original submission there is a line listing of patients with Deaths, 
Serious Adverse Events (SAE) and Discontinuations due to Adverse Events (DAE) that we 
found in an appendix to the Summary of Clinical Safety section (SCS). The listing does not 
provide page numbers orhyperlinks to the exact location for each subject. In-text sections of 
the SCS sometimes refers to subjects having potentially remarkable safety findings but often 
does not provide subject numbers and/or exact locations to narratives. Sometimesa 
hyperlink is provided but it generally goe$ to a summary table or listing (often a lengthy 
appendix to the SCS) in which we cannot find the subject number and/or exact location of a 
narrative of the specific subject in the hyperlinked section. 

• So, for the open-label combined-trials safety-dataset, study 301, study 701, would it be 
possible for you to generate a list of the patients with Deaths, SAE, and DAE along with 
their verbatim and thesaurus term with a page number reference to the narrative (please 
make the listing comprehensive to include all deaths, SAEs, DAEs through the cut-off 
date used for the safety update report submission)? __ . _. _ 

We also are having trouble reconciling the cases described in the narrative text of the Safety 
summary with the cases in the datasets. It is common for the cases to be briefly described 
and enumerated, but there is no way for us to reconcile the descriptions with the actual cases. 
We are looking at liver effects and syncope and need some help. 

• Drug effects on the liver is something that we always look closely at and we have a case 
that appears to be significant that we could not find described in in-text sections of the 
SCS (Subject 503018 in the 15 mg Pal group was a 44 year old male with no history or 
abnormal baseline values suggestive a pre-existing liver disorder who developed 
approximately 8 times the ULN of ALT and approximately 5 times the ULN of AST with 
about almost 4 times the ULN ofGGT on Day 15 of Pal that resolved to normal values 
after 9 days (on Day 29) following Pal cessation on Day 20.) 

There are also several patients who had elevated LFTs at baseline and it is difficult to 
dissect those away from patients who had normal LFTs at baseline and elevations. 
Would you be able to provide a listing of patients who had normal AL T, AST and 
bilirubin at baseline who went on to have AST or AL T of> 3x and >8X normal along 
with their bilirubin values when these elevations occurred? 

• Syncope and potential pro-arrhythmic effects: Patient 300541 in study 304 is described 
as having sinus pauses of up to 8 seconds but a description of this subject could not be 
found in the pro-arrhythmic section of the SCS or in any other in-text section of the SCS. 
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Subject 201805 in Study -303 (a 33 year old male) had 12 mg daily Pal treatment 
discontinued on Day 7 who had an SAE of tachycardia that was first noted on Day 4 and 
reached a HR of 120 bpm supine (124 bpm standing) compared to 71 bpm (per ECG) at 
baseline (84 bpm supine at baseline). The subject also developed "hypotension" in which 
Day 4 BP was 100/65 mmHg, supine (l15/75 stariding) compared to 135/65 mmHg, 
supine at baseline and decreased further to 85/55 mmHg, supine, on Day 6 (80/50 
standing). Supine BP of 115/80 mmHg and HR of93 bpm on day 7. The tachycardia 
prolonged his hospitalization. Tachycardia was reported to resolve by 12 days and 
hypotension by 3 days without treatment. AL T was also reported to be "increased" 
during the study. 

Subject 201803 in Study -303 (33 year old male) had a SAE of tachycardia with 
increased heart rate first noted on Day 7 of 6 mg daily of Pal treatment compared to 
baseline values while BP generally did not change from baseline vales. This subject was 
not described as having orthostatic hypotension (on page 146 of the CSR). His baseline 
supine and standing heart rates were 72 and 76 bpm, respectively compared to supine and 
standing heart rates of 106 and 130, respectively on Day 8 of treatment. Metoprolol 
treatment was started on Day 10 and given for 11 days. Tachycardia resolved by 14 days. 
Paliperidone treatment was over 21 days, then the subject withdrew from the study on 
Day 22 "due to consent withdrawn" with an ECG heart r~t~_ofVJ)pm_9n that day. 

We are interested in a listing of patients that were asymptomatic at baseline but who went 
on to have syncope, symptomatic bradycardia or tachycardia or symptomatic 
hypotension. Would it be possible for you to make a listing of these patients (with 
whether they were SAE, DAE or both along with their verbatim and thesaurus term) and 
a page number reference to the narrative? 

APpears ThIs Way 
On Original 
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Follow-up Teleconference Minutes (Sponsor's Version) of a 5/15/06 Teleconference 
between the Sponsor and Team Leader Dr. Paul Andreason and Reviewer Dr. Karen 
Brugge (with some Responses in a N005 6/15/06 Submission) 

-----Original Message-----
From: Martynowicz, Jadwiga [PRDUS] [mailto:JMartyn1@PRDUS.JNJ.com] 
Sent: Monday, May 15, 2006 9:23 PM 
To: Kiedrow, Keith 
Subject: NDA 21-999: Summary of 15 May 2006 Teleconference 

Dear Keith, 

Thank you for arranging this teleconference. As promised, here is our 
summary of key outcomes from the meeting. Please share with Drs. Brugge 
and Andreason and let me know if there are any differences in 
understanding. 

Attendees from FDA: Paul Andreason, MD; Karen Brugge, MD; Keith 
Kiedrow, PharmD . 

. Attendees from J&JPRD: Peter Briscoe, MD; Denise Brown; Jackie Brown; 
Linda Carter; William Clayton; Joseph Donato, Beth Geter-Douglass, PhD, 
Michelle Kramer, MD, Pilar Lim, PhD; Hedd~e Martynowicz, MS; Anna 
Mendlin, PhD; Wayne Napoliello, Paul Sokol. 

* We agreed that FDA Medical Reviewers may contact J&JPRD at 
anytime with further questions resulting from their ongoing review 
the NDA. The primary contact will be Heddie Martynowicz. Contact 
information for Heddie is provided below: 

Tel: 609-730-7028 
Cell: 609-509-1043 
Fax: 609-730-3091 
Email: jmartyn1@prdus.jnj.com 

of 

* J&JPRD will update and combine the tables currently provided in 
front of the narrative sections of the 4-month Safety Update to add the 
following information for each subject: verbatim and thesaurus terms and 
page numbers for each narrative included in the 4-month Safety Update 
through the cut-off date of November 1, 2005. The resulting 
comprehensive table will be organized as follows: 
R076477-SCH-R076477-301, R076477-SCH-701 and followed by pooled 
open-label trials (R076477-SCH-702, R076477-SCH-703, R076477-SCH-704, 
and R076477-SCH-705) . 

* FDA clarified that the data displays requested below are needed 
to complete their standard safety assessment: 
* An incidence table by treatment group will be provided for 
subjects in the double-blind studies that were included in the original 
NDA (R076477-SCH-303, R076477-SCH-304 and R076477- SCH-305) with ALT 
and/or AST values >3 times the upper limit of normal (who had normal 
AST, ALT and bilirubin values at baseline). A separate incidence table 
will be provided for the elderly study (R076477-SCH-302). 
* A listing of subjects with ALT and/or AST values >8 times the 

4t4 

--



Med binder - page 545 of 549
, 

Clinical Review 
Karen Brugge, MD 
NDA 21-999 
Paliperidone OROS® oral fonnulation 

upper limit of normal (who had normal AST, ALT and bilirubin values at 
baseline) and existing narratives previously submitted to the NDA will 
be provided for all safety datasets including those submitted in the 
original NDA as well as those included in the 4-month Safety Update 
through the November 1, 2005 cutoff date. 
* A listing of those subjects with syncope, symptomatic 
bradycardia, symptomatic tachycardia or symptomatic hypotension 
(asymptomatic at baseline) will be provided for all safety datasets 
including those submitted in the original NDA as well as those included 
in the 4-month Safety Update through the November 1, 2005 cutoff date. 
For those subjects with SAE's, deaths or discontinuations due to adverse 
events, existing narratives previously submitted to the NDA will be 
provided for ease of review. The methodology used for selecting subjects 
for this listing will be described. 
* The above items will be provided to FDA as soon as each response 
becomes available and will be submitted as Review Aides. The timelines 
for providing FDA responses to these requests are in preparation. 

* The same requests will be applied to the 7-month Safety Update. 
However, the information will be limited to only the new safety data 
available after the cutoff date of the 4-month Safety Update . 

. Thank you for a very informative and productive discussion. I am looking 
forward to working with you, Dr. Brugge and Dr. Andreason in addressing 
any further questions/requests and facilitating completi6n-'brFDA's 
review of this NDA. In addition, please note that J&JPRD is willing to 
assist in addressing questions as they arise from any of the other FDA 
Review Teams. 

Best regards, 

Heddie 

Heddie Martynowicz, M.S. 
Director, Regulatory Affairs 
Johnson & Johnson 
Pharmaceutical Research & Development L.L.C. 
Tel: 609-730-7028 
Cell: 60~-509-1043 
Fax: 609-730-3091 
Email:· jmartyn1@prdus. jnj . com 
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The Sponsor's Minutes of 5/23/06 Teleconference with 
Some Responses in a N005 6/15/06 and Submission 

---

Johnson & Johnson Phm'maceutical Rese<trch. & Development, LL.C 

Regulatory Affairs Record of Contact 

EDMS-PSDB-5573941 

Dale of Omtact: 23 May 2006 Date of Report: 25 May 2006 

Health AuthOlitylDh'ision: Product: R076477 (RWJl6231411) 
(paliperidone) Center for Drug Evaluation and 

RescdfchlDivision of Psychiatry Products NDA No.: 21-999 

Health Authority Cont<tct: 
Name: Keith Kiedrow, PhD. 
Title: Project Manager 

Health Authority Attende('{s): 
Name: Paul }\ndreason, tviD 
Title: Psychopharmacology Team 

Leader 

Name: Karen Brugge, MD 
Title: Medical Reviewer 

Prepared by: 
Name: Heddie Martyuowicz, MS 
Title: Director, Regulatory Affairs 

Company Attendee{s): 
Name: Heddie Martyuowicz, rv{s 
Title: Director, Regulatory Affairs 

Subject: QUESTIONS RECEIVED VIA TELEPHONE FROM DRS. 
At'IDREASON At'lD BRUGGE ON 23 r.,'Iay 2006 REGARDING 
NDA 21-999 AND FOLLO\V-UP E-1-fAIL FROM DR. BRUGGE 

1. Vrtal signs: Stud'l1009: Did 'lOU coHect vital signs at Tmax in this study? If no, do we 
have infomlatioo from any other Ph 1 study (preferalJly , .... ith the to IJe marketed formulation) 
where we may have collecied vital signs and EKGs at Tmax. 

2. ConfolIDding factor analysis: study 1009: Looking for role of confounding variables, 
such as gender, concomitant medication or pre·existing cardiac condition. This info is not 
found in SCS. Also would like to see raw mean resUlts presented in Table 109 in SCS. 

3. Logic for laboratory data displays in the SCS: We provide in the SCS incidence of 
oulliers for a variety of laboratory parameters. However, this list is not comprehensive. FDA 
wants to understand wfly we chose to present only those and not the other laboratory 
parnmeter in the SCS. Is it because there were no outliers in lOOse parameters? If this is not 
the case where can th€y find the rest of the data? 

4. Suicidaftty: SCS Section 2.1.6.1.1 provides a search of all terms that may be indicative of 
suicidality. FDA is ha\-ing a hard time reconciling Ihfs fist with cases included else't.11ere. 
They want to understand what patients where exduded and why. They ma~;e references to 
cases described on p.109, 104; 96, 95 and specific references to patients from 304 study: 
300397 and 3003G1. They don't understand why these cases shoukl be excluded from list 
and dismissed, as temlS are suggestive of suiddallty. And they doo't see info of any pre
existing suiddalit'l at study entry 

5. CPK: We mention in the SCS that we ha\'e observed inconsistent elevations in CPK in our 
Ph 3 schizophrenia data W~ also offer an explanation that this is indicative of the 
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Johnson & Johnson Pharmaceutical Research & De\'elopmeut, L.L.c. 

EDA-IS-PSDB-5573941 

schizophrenia population (not due to exira pyramidal effects of the drug or other effect of the 
drug). However, wflen looking at the Ph 1 data, FDA notes that Ihere are also eJevatiDns in 
healthy subjects and that the greatest increases in CPt< occur in the pafjperidone high dose 
group. FDA is looking at the SCS. which includes infOmlatlon from 17 pooled phase 1 
studies. In thES section, there are various subgroups within Ihat data set. including placebo, 
low dose OROS, high dose OROS and offleL FDA wants to understand why there are 
elevatlons in healthy subjects? They are looking for pooled infoonafioo (a) descriptive 
statistical results and (b) incidence of outliers for these subgroups frum the (XJoIed dala set 
FDA is particularly interested in seeing results for the placebo group. 

FoHow-tlp e-mail from Dr., Brugge to Ms. Martynowicz on 23 May 2006: 

I just found a few examples in which I cannot find results in summary tables on a dinical 
par.uneter for a given treatment comfltioo (in fhis case irs the IR Paliperidone treatment 
condition) for the Phase I healthy subject (pooled) safety dataset See appendix 2I4.3.1 as 
an example on page 3611 in which· creatine kinase results are not shown for placebo 
treatment condition/group and also for some other treatment condiOOnslgroups. Note. that 
these groups have resUlts for other parameters but not for all parameters. Look at page 3627 
in Appendix 2.7.4.3.2 for another exampfe where crealine kinase and other parameters are 
not shown for the uPali lR" subgroup but fesulls on some other parameters are shown. 

ears lh\S WaV 
AP~n original 
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A Question to Which a Response was Submitted (N007 6/27/06) 

During the 15 May 2006 teleconference, the FDA requested the following 

infOlllldtion: 

Please provide a listing of subjects with symptomatic bcadycardia, tachycardia, 

hypotension, orthostatic hypotension, and syncope (asymptom..1.tic at baseline) 

for aU safety datasets tru·ough November I, 2005. For those ~eds with· 

serious advet·se events, deaths, or: discontinuations due to adven;e e\·ents, it 

was agreed that existing narrati~ previously submitted to the NDA would be 

provided with the response to this request. 
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/s/ 

Karen Brugge 
7/21/2006 07:43:58 PM 
MEDICAL OFFICER 

Ni Aye Khin 
8/31/2006 02:59:57 PM 
MEDICAL OFFICER 
I agree that this NDA be considered approvablei see 
memo to file for additional comments. 

--
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