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1. EXECUTIVE SUMMARY 

1.1 Conclusions and Recommendations 

The sponsor submitted four short-term studies and three long-term studies to seek claims 
for efficacy and safety of iloperidone in the treatment of adult schizophrenia. Efficacy for 
the schizophrenia subsample was demonstrated from two studies: ILP3005ST and VP
VYV-683-3101. The efficacy in study ILP3005ST was demonstrated by the change from 
baseline to Week 6 in the Brief Psychiatric Rating Scale (BPRS) total score. The efficacy 
in study VP-VYV -683 -31 0 1 was demonstrated by the change from baseline to Week 4 in 
the Positive and Negative Syndrome Scale (P ANSS) total score. 

In study ILP3005ST, the P ANSS total score, P ANSS positive subscale, P ANSS negative 
subscale, CGI severity scale, and CGI improvement scale were not pre-specified. They 
only serve exploratory purposes and do not support labeling claims. 

In study VP-VYV -683-3101, the BPRS total score, P ANSS positive subscale, PANSS 
negative subscale, CGI severity scale, and CGI improvement scale were not pre-specified. 
They do not support labeling claims. 

Study ILP3000ST was considered negative based on the primary hypothesis. Alliabeling 
efficacy claims with respect to this study were not justified. 

The fmdings based on the genetic subgroup that the treatment benefit was enhanced among 
patients carrying the CNTF FS63Ter (-/-) genotype were suggestive, but not conclusive to 
support labeling claims. 

The long-term non-inferiority claim based on studies ILP3001, ILP3002, and ILP3003 did 
not have a regulatory merit given the designs and analyses of these studies. 

1.2 Brief Overview of Clinical Studies 

Study ILP3000ST was a randomized, double-blind, placebo-controlled, parallel-group, 
multi-center, United States study. The study investigated three doses: iloperidone 4 
mg/day, 8 mg/day, and 12 mg/day. The study also included haloperidol (15 mg/day) for 
assay sensitivity. The duration of the double-blind phase was 42 days. Six hundreds and 
twenty one subjects between the age of 18 and 68 were randomized. The primary efficacy 
variable was the change from baseline to Day 42 in the P ANSS total score. The primary 
hypothesis was the combined 8 mg/day and 12 mg/day against placebo. 

Study ILP3004ST was a randomized, double-blind, placebo-controlled, parallel-group, 
multi-center, international study. The duration of the double-blind phase was 42 days. Six 
hundreds and sixteen subjects from the age of 17 to 67 were randomized to either 
iloperidone 4-8 mg/day, iloperidone 10-16 mg/day, risperidone 4-8 mg/day, or placebo. 
The primary efficacy variable was the change from baseline to Day 42 in the BPRS total 
score. 
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Study ILP3005ST was a randomized, double-blind, placebo-controlled, parallel-group, 
multi-center, international study. Two dose groups ofiloperidone were investigated: 12-16 
mg/day and 20-24 mg/day. The study also included risperidone 6-8 mg/day for assay 
sensitivity. The initial randomization scheme was a 2:1:1 ratio (iloperidone 12-16 mg/day, 
risperidone 6-8 mg/day, and placebo, respectively). The decision to include the high dose 
group (iloperidone 20-24 mg/day) occurred after the initiation of the study and was 
depended on the outcome of study ILP3004ST. With the addition of the iloperidone 20-24 
mg/d, patients were randomized in a ratio of1:2:1:1 to iloperidone 12-16 mg/day, 
iloperidone 20-24 mg/day, risperidone, or placebo, respectively. Subjects in the study were 
between 18 and 65 years old. Seven hundreds and six (706) subjects were randomized. 
The primary efficacy variable was the change from baseline to Day 42 in the BPRS total 
score. 

Study VP-VYV -683-310 1 was a randomized, double:-blind, placebo-controlled, parallel
group, multi-center study. Six hundreds and six subjects (606) between the age of 18 and 
65 from India and the United States were randomized. The randomized ratio was 2: 1: 1 to 
iloperidone 24 mg/day, ziprasidone 160 mg/day, or placebo, respectively. The double-blind 
phase lasted for four weeks. The primary endpoint was the change from baseline to Week 4 
in the P ANSS total score. 

Studies ILP3001, ILP3002, ILP3003 were randomized, multi-center, double-blind, active
controlled, flexible dose studies. Subjects were randomized in a 3:1 ratio to receive either 
iloperidone 4-16 mg/day or haloperidol 5-20 mg/day. The duration of the study was 52 
weeks. The primary hypothesis was the non-inferiority of iloperidone versus haloperidol in 
the time to relapse based on a pooled analysis of these three studies. . 

Study ILP3000ST was deemed negative from a regulatory perspective. Studies ILP3001, 
ILP3002, ILP3003 had serious flaws in the design that made the interpretation difficult. 
Except study VP-VYV-683-3101, all above-mentioned studies included both schizophrenia 
and schizoaffective patients. Because the indication sought is schizophrenia, this review 
will focus on the schizophrenia efficacy evaluation of studies ILP3004ST, ILP3005ST, and 
VP-VYV-683-3101. 

1.3 Statistical Issues and Findings 

The sponsor submitted four short-tenn studies and three long-tenn studies. Except study 
VP-VYV-683-3101, all studies included both schizophrenia and schizoaffective patients. 
The sponsor claimed all four studies demonstrated at least one positive dose against 
placebo. However, based on the primary hypotheses, only one study was positive for the 
schizophrenia and schizo affective population: Study ILP3004ST. 

On the other hand, when considering the schizophrenia sample only, study ILP3004ST was 
no longer positive. Instead, studies ILP3005ST and VP-VYV-683-3101 were positive. 

Study VP-VYV -683-3101 evaluated the dose 24 mg/day. Study ILP3005ST evaluated two 
dose groups: 12-16 mg/day and 20-24 mg/day. Although both dose groups showed 
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2. INTRODUCTION 

2.1 Overview 

This review provides a statistical evaluation of iloperidone in the treatment of 
schizophrenia. 

According to the sponsor, iloperidone is a new chemical entity belonging to the chemical 
class of piperidinyl-benzisoxazole derivatives. The clinical development of iloperidone 
was initiated by Hoechst Marion Roussel (HMR) in 1990. Norvatis Phannaceuticals 
licensed iloperidone in 1998 and continued its development program. In 2004, Yanda 
Phannaceuticals Inc. licensed iloperidone and continued its clinical development program. 
This submission contains clinical studies from all three sponsors. 

Schizophrenia is a common disorder affecting approximately 1 % of the population. The 
characteristics of the illness include both the positive symptoms (for example, 
hallucinations and delusions) and negative symptoms (for example, apathy, blunted affect 
and social withdrawal) as well as cognitive impainnent (for example, attention deficit, 
learning and memory). The illness is also lethal with an estimate of more than 10% of 
patients with schizophrenia completing suicide in their lifetime. The costs of schizophrenia 
in tenns of care and lost of productivity place a high social and fmancial burden on the 
patient, family, and community .. 

According to the sponsor, none of the currently available treatment for schizophrenia is 
curative and there remains a significant unmet medical need. It is estimated that 
approximately 75% of the patients discontinue their medication within 18-month period for 
both lack of efficacy and side effects. The most common and worrisome side effects of the 
available antipsychotics·are weight gain, diabetes, extrapyramidal symptoms, prolactin 
elevation, sedation, and QT prolongation. 

In this application, the sponsor submitted four short-term studies and three long tenn 
studies in order to demonstrate the efficacy and safety of iloperidone in the treatment of 
schizophrenic adult patients. The four short-tenn phase III studies were ILP3000ST, 
ILP3004ST, ILP3005ST, and VP-VYY-683-3101. The three long-tenn studies were 
ILP3001, ILP3002, and ILP3003. 

Except study VP-VYY-683-3101, all studies mentioned above included both schizophrenia 
and schizoaffective patients. Because the indication for this application is schizophrenia, 
this review will differentiate the schizophrenia samples and the (schizophrenia + 
schizoaffective) samples. 

2.2 Data Sources 

The sponsor's submitted data are stored in the following directory of the CDER's electronic 
document room: 
\ \Cdsesub 1 \evsprod\NDA022192\0000. 
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3. STATISTICAL EVALUATION 

3.1 Evaluation of Efficacy 
3.1.1 Study ILP3004ST 

Drug 
Trtralion 
largeldose 
Daily dose 
(mg) 

3.1.1.1 Objectives 

Primary: The objective of the initial double-blind phase (6 weeks) was to evaluate 
the efficacy and safety of two non-overlapping dose ranges of iloperidone (4-8 
mg/d, administered as 2-4 mg twice daily, and 10-16 mg/d, administered as 5-8 
mg twice daily) and risperidone 4-8 mg/d (administered as 2-4 mg twice daily) 
compared with placebo, over 42 days in patients with an acute or subacute 
exacerbation of schizophrenia or schizoaffective disorder. 

Secondary: Secondary objectives of the study include: 
To evaluate the effects of iloperidone on neurocognitive function 
To measure the impact of iloperidone on resource utilization 
To explore the relationship of certain genotypes and treatment effect 

3.1.1.2 Study Design 

This was a prospective, international, randomized, double-blind, parallel-group, 
multi-center study with·three phases: pre-randomization, initial double-blind, and 
long-term double-blind. The pre-randomization phase consisted of a screening 
period and a placebo run-in period. The placebo run-in period lasted 3 days. For 
patients who showed clinical improvement compared to screening, the placebo 
run-in phase was extended (up to an additional 7 days) ~ntil the patient's 
psychiatric status returned back to a level comparable to that at screening. The 
initial 6-week double-blind phase consisted of titration (days 1-7) and 
maintenance periods (days 8-42). In the titration period, subjects were titrated to 
the target dose. In the maintenance period, flexible dosing regimens were 
administered within the target dose ranges. The treatment arms were iloperidone 
4-8 mg/d, iloperidone 10-16 mg/d, risperidone 4-8 mg/d, and placebo. The dosing 
schedule is summarized in Table 1. 

Table 1. Dosing schedule for the 6-week initial double-blind phase 
IlopeJioone 4-8 mg/d lloperidone 10-16 mg/d RispeJidone Placebo 

6mg/d 12mg/d 6mg/d 

Total a.m. p.m. Tolal a.m. p.m. Total 3.m. p.m. Total am. p.m. 

Trtration period (Days 1-7) 
Day 1 2 1 1 2 1 1 2 1 1 P P P 
Day2 2 1 1 2 1 1 4 2 2 P P P 
Day 3 4 2 2 4 2 2 6 3 3 P P P 
Day 4 4 2 2 4 2 2 6 3 3 P P P 
Day 5 6 3 3 8 4 . 4 6 3 3 P P P 
Day 6 6 3 3 B 4 4 6 3 3 P P P 

Day 7 6 3 3 12 6 6 6 '3 3 P P P 
Aexible maintenance _Ing period (Days 8-42) 
Day 8 1042 4/Aor 20r 20r lOlA or 50r 50r 41Aor 20r 20r PIA or Por IPor 

6/Bor 30r 30r l2IB or 60r 60r 6/Bor 30r 30r PlBor Por Por 
8/C 4 4 16/C 8 8 BlC 4 4 PIC P P 

P=placebo 

(Source: ILP3004st-legacy Report; Table 3-3, page 30) 
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Subjects between 18-65 years old were enrolled from June 1999 to May 2000. 
Eligible patients were those who met the Diagnostic and Statistical Manual of 
Mental Disorders, 4th Edition (DSM-IV) of schizophrenia with suffixes 10 
(disorganized), 30 (paranoid), 70 (schizoaffective), or 90 (undifferentiated); had a 
total P ANSS score of at least 60 at screening and baseline; had a P ANSS item 
score of at least 4 ("moderate") on at least 3 of the following 5 symptoms: 
delusions, conceptual disorganization, hallucinatory behavior, grandiosity, and 
suspiciousness/persecution. Originally, the primary efficacy variable was the 
P ANSS total score. Under protocol amendment 2 (November, 1999), the primary 
efficacy variable was revised to the 18-item P ANSS-derived BPRS score. 
Primary efficacy was assessed at screening, baseline, and on Days 7,14,21,28, 
35, and 42 or the last visit before discontinuation. 

It was determined that 150 patients per arm were needed for an 80% power and 
with a two-sided alpha = 0.05 to detect a 4-point difference in the BPRS total 
score, with a standard deviation of 12 (source: protocol amendment 2). 

3.1.1.3 Efficacy Endpoints and Analyses 

Primary endpoint and analysis: The primary endpoint was the change from 
baseline to Day 42 (or premature discontinuation) on the 18-item PANSS-derived 
BPRS score. The primary analysis model was an analysis of covariance 
(ANCOVA) with terms for treatment, center, baseline (as covariate), and the 
treatment-by-baseline interaction. Missing values were imputed by the Last
Observation-Carried-Forward (LOCF) method. To control for multiplicity in the 
analysis, a sequential testing procedure was employed. First, a comparison was 
carried out between the 10-16 mg/d group and the placebo group. If this test was 
significant at the 0.05 level, a subsequent pairwise comparison of the iloperidone 
4-8 mg/d group with placebo would be tested at the 0.05 level (source: protocol 
amendment 2). 

3.1.1.4 Efficacy Results 

3.1.1.4.1 Study Population 
Seven hundreds and ninety-four (794) subjects were screened for the study from 
Australia, Belgium, Canada, France, Hungary, South Africa, and United States. 
The randomized sample included 616 patients. The disposition of patients is 
presented in Table 2. Unsatisfactory therapeutic effect and withdrawal of consent 
were main reasons for discontinuing the study. There were about twice as many 
patients in the placebo arm experienced unsatisfactory therapeutic effect than in 
the treatment arms. About 50% of the subjects discontinued prematurely before 
the end of the initial 6-week double-blind phase. 

Table 41 in the Appendix summarizes the disposition of the schizophrenia 
subsample. The distribution was similar to the overall sample. 
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T bl 2 Stud ILP3004ST di ·ti f ti ts a e . IY : SpOSI ono pa en 
Placebo t()tal 

, , 

, . +8I~gtd : JO~t~fd4~7T~d ' , , 

·N=153 NHs6 " .N~616 
Discontinued (days 1-42)- n (%) 79 (51.6) 67 (43.5) 64 (41.8) 94 (60.3) 304 (49.4) 

Adverse experiences 5 ( 3.3) 6 ( 3.9) 12( 7.8) 11 ( 7.1) 34 ( 5.5) 
Unsatisfactory therapeutic effect 36 (23.5) 33 (21.4) 24 (15.7) 64 (41.0) 157 (25.5) 
Protocol violation 3 ( 2.0) 3 ( 2.0) 1 ( 0.7) o ( 0.0) 7( 1.1) 
Withdrawal of consent 28 (18.3) 21 (13.6) 12 ( 7.8) 14 ( 9.0) 75 (12.2) 
Lost to follow-up 7 ( 4.6) 4 ( 2.6) 14 ( 9.2) 5 ( 3.2) 30 ( 4.9) 
Death o ( 0.0) o ( 0.0) 1 ( 0.7) o ( 0.0) 1 ( 0.2) 

Completed (days 1-42) 74 (48.4) 87 (56.5) 89 (58.2) 62 (39.7) 312 (50.61 
(Source: ILP3004st-legacy Report; Table 7-1, page 49) 

Table 3 summarizes key demographic and baseline disease characteristics of the 
randomized sample. The ratio of male to female was about 2 to 1. Subjects were 
between the ages of 17 and 67 with the average age of39. The majority of 
subjects were Caucasian and black. Oriental and other races accounted for about 
7% of the sample. About 22% of the patients were diagnosed with schizoaffective 
disorder. The mean BPRS total score at baseline was 55 and ranged from 33 to 
89. The distribution of the demographic data for the schizophrenia subsample is 
presented in Table 42 in the Appendix. 

Table 3. Study ILP3004ST: demographic and baseline disease characteristics (randomized sample) 

Age (yr) n 
Mean (SD) 
Median 
Min-Max 

Sex-n (%) 
Male 
Female 

Race:"'n (%) 
Caucasian 
Black 
Other 

DSM-IV diagnosis 
Disorganized 
Paranoid 
Schizoaffective 
Undifferentiated 

Baseline BPRS-totai 
score 
N 
Mean (SD) 

'Median 
Min-Max 

Ilo 4-8 mgld Ilo 10-Hi mgld Risp4"8 mgld Placebo Total 
N=153 N=154 . N=153 N=156 N=616 

38.4 (10.7) 
40.0 
19-64 

105 (68.6) 
48(31.4) 

92(60.1) 
53 (34.6) 

8 ( 5.2) 

19 (12.4) 
81 (52.9) 
30 (19.6) 
23 (15.0) 

151 
55.0 (8.8) 
56.0 
33 -82 

39.3 (10.1) 
39.0 
18-66 

109 (70.8) 
45 (29.2) 

91 (59.1) 
48 (31.2) 
15 ( 9.7) 

8 ( 5.2) 
87 (56.5) 
29 (18.8) 
30 (19.5) 

154 
54.1 (9.1) 
54.0 
35-82 

37.5 (11.8) 
37.0 
17 -67 

115 (75.2) 
38 (24.8) 

92 (60.1) 
50 (32.7) 
11 ( 7.2) 

11 ( 7.2) 
83 (54.3) 
38 (24.8) 
21 (13.7) 

152 
54.9 (10.1) 
54.0 
35-89 

38.8 (10.5) 
39.0 
19-66 

104 (66.7) 
52 (33.3) 

89(57.1) 
53 (34.0) 
14 ( 8.9) 

9 ( 5.8) 
90 (57.7) 
37 (23.7) 
20 (12.8) 

155 
54.3 (9.8) 
53.0 
34-82 

38.5 (10.8) 
39.0 
17 - 67 

433 (70.3) 
183 (29.7) 

364 (59.1) 
204 (33.1) 
48 ( 7.8) 

47 ( 7.6) 
341 (55.4) 
134 (21.8) 
94 (15.3) 

612 
54.6 (9.4) 
54.0 
33-89 

(Source: ILP3004st-legacy Report; Table 7-3, page 51, Table 7.4-2, page 338, and reviewer's 
results) 
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3.1.1.4.2 Sponsor's Efficacy Resultsfor Primary Endpoint 
The primary efficacy variable was the change from baseline to the end visit (Day 
42 or early discontinuation) on the I8-item PANSS-derived BPRS total score. 
The difference was taken as end visit - baseline. Thus, a positive score 
represented an improvement. The primary efficacy variable was analyzed by an 
ANCOVA model with treatment, center, baseline (as covariate), and the 
treatment-by-baseline interaction. The primary efficacy analysis was based on the 
modified intent-to-treat analysis (MITT) set. All randomized subjects who had a 
baseline and at least one post-baseline assessment were included. The sponsor's 
primary efficacy result is presented in Table 4. Because iloperidone 10-16 mg 
dose group was significant, iloperidone 4-8 mg dose group was tested and was 
also positive. Both doses of iloperidone were statistically significantly superior to 
placebo. 

It is noted that the efficacy results presented here are for all patients including the 
schizoaffective patients. The results excluding the schizo affective patients will be 
presented section 3.1.1.4.3. 

Table 4. Study ILP3004ST: sponsor's primary efficacy results: change from endpoint to 
baseline in BPRS total score (LOCF) in the MITT sample 

1I04-81i1g lIi)io~16 !fig Risp Placebo 

Sample size 143 149 146 152 
LS Means* 6.24 7.15 10.28 2.47 
Difference from placebo 3.77 4.68 7.80 
(95% confidence interval) (0.84, 6.69) (1.83, 7.52) (4.93, 10.68) 
Unadjusted p-values 0.012 0.001 <0.001 

(Source: Reproduced from ILP3004st-legacy Report; Table 9.1-2, page 543 and reviewer's results) 
* Reviewer's note: Positive changes indicate improvements 

3.1.1.4.3 Reviewer's Results and Comments 
The efficacy results presented in Table 4 included 22% of schizoaffective patients. 
Because the indication sought is schizophrenia, to explore whether iloperidone 
was still effective among schizophrenia patients, this reviewer performed an 
analysis excluding schizoaffective patients. Theresults in Table 5 and Table 6 
revealed that iloperidone groups did not separate from placebo. 

Table 5. Study ILP3004ST: reviewer's primary efficacy results: change from endpoint to 
baseline in BPRS.total score (LOCF) (excluding schizoaffective patients); MITT sample 

1104-8 mg 11010-16 mg . Risp Placebo 

Sample size 115 121 110 116 
LS Means * 5.77 6.51 10.31 4.86 
Difference from placebo 0.91 1.66 5.46 
(95% confidence interval) (-2.33, 4.16) (-1.52,4.83) (2.23, 8.69) 
Unadiusted p-values 0.581 0.306 0.001 

(Source: reviewer's results) 
* Reyiewer's note: positive changes indicate improvements 
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Table 6. Study ILP3004ST: Adjusted mean change from baseline up to end of week 6 in the 

.. : .......... 

3.15 

4.09 4.76 5.12 -1.03 0.456 -0.36 0.787 2.88 

4.20 5.84 8.51 4.78 -0.59 0.702 1.05 0.483 3.72 0.015 

5.53 6.10 9.93 4.63 0.90 0.572 1.47 0.347 5.30 0.001 

5.80 6.13 10.10 4.42 1.38 0.394 1.71 0.279 5.68 0.001 

5.77 6.51 10.31 4.86 0.91 0.581 1.66 0.306 5.46 0.001 

(Source: reviewer's results) 
* Reviewer's note: p-values are not adjusted for multiple comparisons; positive changes indicate 
improvements 

Based on these analyses, it appears that this study is no longer positive to support 
an efficacy claim for the schizophrenia indication. 

3.1.2 Study ILP3005ST 

3.1.2.1 Objectives 

Primary: The primary objective of the initial double-blind phase was to detennine 
the efficacy and safety ofiloperidone 12-16 mg/day (administered as 6 or 8 mg 
twice daily) and 20-24 mg/day (administered as 10 or 12 mg twice daily) and 
risperidone 6-8 mg/day (administered as 3 or 4 mg twice daily) compared with 
placebo over 42 days in patients with schizophrenia or schizoaffective disorder. 

Secondary: To demonstrate the effect of iloperidone on negative symptoms of 
schizophrenia over 42 days. 

3.1.2.2 Study Design 

This was a prospective, randomized, double-blind, placebo- and active-controlled, 
multi-center study. The study included three phases: a pre-randomization phase 
(Day -30 to Day 0) that included a screening period and a three-day placebo run
in period; a short-term double-blind phase (Days 1 - 42) that consisted of the 
titration and maintenance periods; all patients who completed 42 days of the short
term double-blind phase had an option to continue into the long-term open-label 
phase. Two doses of the investigational drug were studied (12-16 mg/day and 20-
24 mg/day). Risperidone (6-8 mg/day) was included as an active control. All 
dosing was twice daily. 

For the iloperidone 12-16 mg/day group, the dosage was increased every other day 
until the target dosage of 12 mg/day was reached on Day 7. For the 20-24 mg/day 
group, daily dosage increase was made up to 12 mg/day (Days 4 and 5). 
Thereafter, the dosage was increased every day until the target dose of20 mg/day 
was reached on Day 7. After achieving the target dose, investigators had an 
option to increase the dosage to a higher maintenance dose in order to explore 
additional benefit. Thus, for group 12-16 mg/day, the dosage could be increased 
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to 16 mg/day; for group 20-24 mg/day, the dosage could be increased to 24 
mg/day. 

Initially patients were randomized to one of three treatment groups in a 2: 1: 1 ratio 
(iloperidone 12-16 mg/day, risperidone, and placebo, respectively). The decision 
to include the high dose group (iloperidone 20-24 mg/day) occurred after the 
initiation of the study and depended on the outcome of study ILP3004ST. When it 
was determined that patients might benefit from iloperidone doses> 16 mg/day, 
randomization to iloperidone 20-24 mg/day was initiated. From that point on, 
patients were randomized in a ratio of 1:2:1:1 (iloperidone 12-16 mg/day, 
iloperidone 20-24 mg/day, risperidone, or placebo, respectively). 

Between April 2000 and March 2001, subjects between 18-65 years old were 
recruited to participate in the study from Canada, Croatia, Germany, Hungary, 
Israel, Poland, South Africa, and USA. Patients recruited were those diagnosed 
with schizophrenia according to the DSM-IV criteria with suffixes 10 
(disorganized), 30 (paranoid), 70 (schizoaffective), or 90 (undifferentiated); had a 
P ANSS total score of at least 60 at screening and baseline; had a rating of at least 
"4" ("moderate") on at least 3 of the following 5 PANSS positive symptoms: 
delusions, conceptual disorganization, hallucinatory behavior, grandiosity, and 
suspiciousness/persecution. 

It was determined that 150 patients/arm were needed to detect a difference of 4 
points (standard deviation 12) with 80% power and a two-sided alpha = 0.05. The 
sponsor planned to randomize the initial 300 patients in a ratio of 2: 1: 1 
(iloperidone 12-15 mg/d, risperidone, placebo). With the addition of the 20-24 
mg/day, the randomization ratio would be changed to 1 :2: 1: 1 (iloperidone 12-16 
mg/d, iloperidone 20-24 mg/d, risperidone, placebo) for the subsequent 375 
patients. Thus it appeared that if the 20-24 mg/d was not included, then the 
planned sample size would be 300: 150:150 (iloperidone 12-16 mg/d, risperidone, 
placebo, respectively). If the 20-24 mg/day was included, then the planned 
sample size would be 225:150:150:150 (iloperidone 12-16 mg/d, iloperdione 20-
24 mg/d, risperidone, placebo, respectively). 

3.1.2.3 Efficacy Endpoints andAnalyses 

Primary endpoint and analysis: The primary endpoint was the change from 
baseline to Day 42 (LOCF) in the 18-item BPRS extracted from the PANSS total 
score. To handle multiplicity in the analyses, the sequential testing procedure was 
employed. The primary comparison was between the iloperidone 12-16 mg/day 
and placebo. If this test was significant at an alpha = 0.05, a subsequent pairwise 
comparison ofiloperidone 20-24 mg/day to placebo would be considered at a 0.05 
level. The primary analysis model was an ANCOV A model with treatment, 
center, baseline (covariate), and the treatment-by-baseline interaction. Baseline 
was adjusted by subtracting the average baseline score from each baseline score. 
The primary endpoint was assessed at baseline, on days 7,14,21,28,35, and 42 
or early discontinuation. 
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3.1.2.4 Efficacy Results 

3.1.2.4.1 Study Population 
The study was conducted in 67 centers from Canada, Croatia, Germany, HUngary, 
Israel, Poland, South Africa, and USA. Nine hundreds and forty-five (945) 
subjects were screened and 706 subjects were randomized. The sponsor's 
disposition of patients is presented in Table 7. There were six subjects who were 
classified as neither discontinuation nor completion in the sponsor's data. 
According to this reviewer, three patients could be classified as protocol violations 
(2 patients left the hospital, 1 failed screening); two patients could be classified as 
consent withdrawals; one patient was randomized but was unknown of the status 
of completion or discontinuation. Unsatisfactory thet:apeutic effect and 
withdrawal of consent were main reasons for discontinuing the study. Iloperidone 
and placebo groups had approximately three times as many patients dropping out 
due to unsatisfactory therapeutic effect as compared to the risperidone group. 
Overall, 41 % of the subjects discontinued before the end of the initial double
blind period (Days 42). 

Table 7. Study ILP3005ST: disposition of patients 
110 ilo RiSp Placebo Total 

12-16 mg/d .20-24mg/d 6-8 nig/d 
N=244 N=145 N=157 N=i60 N=706 

Discontinued (days 1-42)- n (%) 113 (46) 59 (41) 45 (29) 73 (46) 290 (41) 

Adverse experiences 9 ( 3.7) 7 ( 4.8) 8 ( 5.1) 6 ( 3.8) 30 ( 4.3) 
Abnormal testllab procedure/values 1 ( 0.4) o ( 0.0) 1 ( 0.6) 2 ( 1.2) 4 ( 0.4) 
Unsatisfactory therapeutic effect 57 (23.4) 33 (22.8) 12 ( 7.6) 46 (28.8) 148 (21.0) 
Condition no longer requires drug 1 ( 0.4) o ( .0.0) o ( 0.0) o ( 0.0) 1 ( 0.1) 
Protocol violation 4 ( 1.6) 1 ( 0.7) 3 ( 1.9) 1 ( 0.6) 9 ( 1.3) 
Withdrawal of consent 29 (11.9) 12 ( 8.3) 14( 8.9) 12 ( 7.5) 67 ( 9.5) 
Lost to follow-up 9 ( 1.3) 6 ( 0.9) 7 ( 1.0) 6 ( 0.9) 28 ( 4.0) 
Administrative problems 3 ( 0.4) o ( 0.0) o ( 0.0) O( 0.0) 3 ( 0.4) 

Completed (days 1-42) 127 (52) 85 (59) 111 (71) 87 (54) 410 (59) 
(Source: ILP3005st-legacy Report; Table 7-1, page 57) 

The disposition of schizophrenia patients is summarized in Table 43 in the 
Appendix and is similar to the disposition of all randomized patients 
(schizophrenia and schizoaffective). 

The demographic and baseline disease characteristics of the randomized sample 
are summarized in Table 8. The average age of the sample was 39 years old and 
ranged from 18 to 69 years. There were approximately twice as many males than 
females. Caucasian and black patients dominated the sample. Oriental and other 
races accounted for only 6% of the sample. The sample included about 22% of 
schizoaffective patients. 

A summary of demographic and baseline disease characteristics for the 
randomized schizophrenia subsample is presented in Table 44 in the Appendix. 
The distribution looks similar to the overall sample. 
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Age (yr) n 
Mean (SD) 
Median 
Min-Max 

Sex-n (%) 
Male 
Female 

Race-n (%) 
Caucasian 
Black 
Other 

DSM-/V diagnosis 
Disorganized 
Paranoid 
Schizoaffective 
Undifferentiated 

Baseline BPRS-total score 
N 
Mean (SD) 
Median 
Min-Max 

38.9 (11.0) 
38.0 
18-65 

146 (59.8) 
98 (40.2) 

163 (66.8) 
68 (27.9) 
13 ( 5.3) 

7 ( 2.9) 
162 (66.4) 
56 (23.0) 
19 ( 7.8) 

241 
54.4 (7.4) 
54.0 
39-79 

37.3 (l0.7) 
38.0 
19-65 

99(68.3) 
46 (31.7) 

102(70.3) 
33 (22.8) 
10 ( 6.9) 

11 ( 7.6) 
89 (61.4) 
31 (21.4) 
14 ( 9.7) 

144 
55.0 (8.3) 
55.0 
36-85 

39.8 (10.4) 
39.0 
18-64 

96 (61.2) 
61 (38.9) 

120 (76.4) 
27 (17.2) 
10( 6.4) 

5 ( 3.2) 
106 (67.5) 
31 (19.8) 
15 ( 9.6) 

155 
55.1 (8.7) 
54.0 
38-92 

Placebo 
N=i60 

39.0 (10.3) 
39.5 
18-69 

94 (58.8) 
66 (41.3) 

110 (68.8) 
39 (24.4) 
11 ( 6.9) 

5 ( 3.1) 
108 (67.5) 
40(25.0) 

7 ( 4.4) 

160 
55.3 (8.1) 
55.0 
35-90 

Total . 
N:''106 

38.8 (l0.7) 
39.0 
18-69 

435 (61.6) 
271 (38.4) 

495 (70.1) 
167 (23.7) 
44 ( 6.2) 

28 ( 4.0) 
465 (65.9) 
158 (22.4) 
55 ( 7.8) 

700 
54.9 (8.1) 
55.0 
35-92 

(Source: ILP3005st-legacy Report; Tables 7.4-1 and 7.4-2, pages 374 & 38Q and reVIewer's results) 

3.1.2.4.2 Sponsor's Efficacy Resultsfor Primary Endpoint 
The primary efficacy variable was the change from baseline to endpoint (Day 42 
or early discontinuation) on the I8-item P ANSS-derived BPRS total score. The 
difference was taken as endpoint - baseline. Thus, a positive score represented an 
improvement. The primary endpoint was analyzed by an ANCOV A model with 
treatment, center, baseline (as covariate), and the treatment-by-baseline 
interaction. The primary efficacy analysis was based on the modified intent-to
treat (MITT) analysis set. All randomized subjects who have a baseline and at 
least one post-baseline assessment were included. The sponsor's primary analysis 
is presented in Table 9. Because dose group 12-16 mg/day did not separate from 
placebo, dose group 20-24 mg/day was not tested. 

The efficacy results presented here are for all patients including the 
schizoaffective patients. The results excluding the schizoaffective patients will be 
presented section 3.1.2.4.4. 

Table 9. Study ILP3005ST: sponsor's primary efficacy results: change from endpoint to 
baseline in BPRS total score (LOCF) in the MITT sample 

11012-16 mg 11020-24 mg Risp 6-8 mg Placebo 

Sample size 230 141 148 152 
LS Means* 7.1 8.6 11.5 5.0 
Difference from placebo 2.1 3.5 6.5 
(95% confidence interval) (-0.3,4.5) (0.8,6.2) (3.8,9.1) 
Unadjusted p-values 0.090 0.010 <0.001 

(Source: Reproduced from ILP3005st-Iegacy Report; Table 9.1-2, page 586 and revIewer's results) 
* Reviewer's note: Positive changes indicate improvements 
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3.1.2.4.3 Sponsor's Efficacy Results/or the CNTF subgroup 
In an effort to identify genetic factors that may associate with treatment response 
to iloperidone, the sponsor. explored a polymorphism in the CNTP (ciliary 
neurotrophic factor) gene. Patients enrolled in study ILP3005ST were given an 
option to participate in the pharmacogenetics (PO) sub-study. Of patients 
enrolled, the sponsor reported 39% consented to participate in the PO sub-study. 
The results of the pharmacogenetic sub-study are presented in Table 10. 

Table 10. Study ILP3005ST: Sponsor's Efficacy Results by genetic subgroups: Change from 
baseline at Week 6: ANCOVA (LOCF) analysis (PG Population) 

N . BPRS Pv~tfi.¢* pANSS Pvaiue* 
CNTF(+) 
Iloperidone 12-16 mg/d 20 -7.5 0.580 -10.0 0.586 
Iloperidone 20-24 mg/d 5 -8.2 0.677 -11.0 0.677 
Risperidone 6-8 mg/d 11 -7.3 0.631 -10.7 0.631 
Placebo 10 -4.2 -6.3 

CNTF(-) 
Iloperidone 12-16 mg/d 56 -13.0 0.009 -20.3 0.004 
Iloperidone 20-24 mg/d 34 -lOA 0.218 -17.0 0.089 
Risperidone 6-8 mg/d 42 -11.1 0.046 -17.6 0.046 
Placebo 34 -4.8 -9.8 

ALL PG patients 
Iloperidone 12-16 mg/d 76 -11.3 0.025 -1704 0.026 
Iloperidone 20-24 mg/d 39 -9.8 0.219 -15.9 0.138 
Risperidone 6-8 mg/d 53 -11.9 0.008 -19.0 0.006 
Placebo 44 -6.6 -10.1 

(Source: Summary-chn-efficacy-schlZophrema; Table 69, pages 72) 
* Reviewer's note: negative changes indicate improvement. P-values are comparisons against 
placebo and are unadjusted for multiplicity. 

With the dataset provided by the sponsor bye-mail on May 13,2008,this 
reviewer performed the above analyses and found some differences in the results. 
This reviewer used the same model as the primary analysis model stratifying by 
the CNTF polymorphism. The reviewer's results are summarized in Table 11. It 
was not clear what model the sponsor used to generate Table 10 above in "All PO . 
patients". 
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Table 11. Study ILP3005ST: Reviewer's Efficacy Results by genetic subgroups: Change from 
baseline at Week 6: ANCOVA (lOCF) analysis (pG Population) 

N ··BP:ij.S .P\t.;iiu;~* ·PA'Nss .. ···livalue* 
CNTF(+) 

Iloperidone 12-16 mg/d 20 -7.5 0.549 -10.0 0.676 
Iloperidone 20-24 mg/d 5 -8.2 0.564 -11.0 0.676 
Risperidone 6-8 mg/d 11 -7.3 0.592 -10.7 0.643 
Placebo 10 -4.2 -6.3 

CNTF(-) 
Iloperidone 12-16 mg/d 56 -13.0 0.005 -20.3 0.004 
Iloperidone 20-24 mg/d 34 -lOA 0.136 -17.0 0.071 
Risperidone 6-8 mg/d 42 -ILl 0.061 -17.6 0.043 
Placebo 34 -6.8 -9.8 

ALL PG patients 
Iloperidone 12-16 mg/d 76 -11.2 0.018 -1704 0.024 
Iloperidone 20-24 mg/d 39 -9.9 0.137 -16.3 0.093 
Risperidone 6-8 mg/d 53 -11.2 0.030 -17.9 0.026 
Placebo 44 -6.7 -10.2 

(Source: Reviewer's results) 
* Reviewer's note: negative changes indicate improvement. P-values are comparisons against 
placebo and are unadjusted for multiplicity. 

The above tables include both schizophrenia and schizoaffective patients. Of note, 
the dose-response trend observed in the MITT was not supported by the analysis 
results using all PO patients. The following table (Table 12) contains the 
schizophrenia sample only. There was no dose-response trend observed. 

Table 12. Study ILP3005ST: Reviewer's Efficacy Results by genetic subgroups: Change from 
baseline at Week 6: ANCOVA LOCF) analysis (pG Population-Schizophrenia sample) 

N BPRSP value* P ANSS Pvalue* 
CNTF(+) 

Iloperidone 12-16 mg/d 13 -5.7 00498 -6.1 0.852 
Iloperidone 20-24 mg/d 3 -12.6 0.424 -11.9 0.714 
Risperidone 6-8 mg/d 10 -1.2 0.868 -004 0.884 
Placebo 5 0.1 -2.8 

CNTF(-) 
Iloperidone 12-16 mg/d 46 -15.3 <0.001 -24.9 <0.001 
Iloperidone 20-24 mg/d 27 -12.6 0.016 -21.7 0.007 
Risperidone 6-8 mg/d 31 -12.1 0.017 -18.8 0.024 
Placebo 25 -6.0 -9.0 

ALL PG patients 
lIoperidone 12-16 mg/d 59 -12.4 0.029 -19.6 0.041 
Iloperidone 20-24 mg/d 30 -10.8 0.192 -18.3 OJ35 
Risperidone 6-8 mg/d 41 -11.5 0.094 -18.4 0.106 
Placebo 30 -704 -11.7 

(Source: ReViewer's results) 
* Reviewer's note: negative changes indicate improvement. P-values are comparisons against 
placebo and are unadjusted for multiplicity. 

3.1.2.4.4 Reviewer's Results and Comments 
The efficacy results presented in Table 9 included 22% of schizoaffective patients. 
Because the indication sought is schizophrenia, to explore whether iloperidone 
was effective among schizophrenia patients, this reviewer performed an analysis 
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excluding schizoaffective patients. The results in Table 13 suggested that both 
dose groups of iloperidone were superior to placebo among schizophrenia 
patients. 

Table 13. Study ILP3005ST: reviewer's primary efficacy results: change from endpoint to 
baseline in BPRS total score (LOCF) (excludingschizoaffective patients): MITT sample 

Do i2-16 nig . no.20-24Iilg Risp 6-S Iilg . riacebo 

Sample size 178 111 119 113 
LS Means * 7.4 8.8 11.4 4.3 
Difference from placebo 3.1 4.5 7.1 
(95% confidence interval) (0.3,5.9) (1.3,7.6) (4.0, 10.2) 

Unadjusted p-va!ues 0.033 0.005 <0.001 
(Source: reVIewer's results) 
* Reviewer's note: positive changes indicate improvements 

Table 14 presents the change from baseline in the BPRS total score (LOCF) over 
time. Numerical treatment differences were seen from Week 3 to Week 6 for both 
iloperidone groups. 

Table 14. Study ILP3005ST: Adjusted mean change from baseline up to end of week 6 in the 

p:,v~lti.e* p~v.altie* 
3.0 0.614 0.862 

4.7 5.5 4.1 0.7 0.559 1.4 0.247 4.7 <0.001 

6.9 6.9 10.0 3.9 3.0 0.022 3.1 0.034 6.1 <0.001 

7.7 7.9 11.1 4.8 2.9 0.033 3.2 0.037 6.3 <0.001 

7.8 8.9 11.7 4.8 3.0 0.038 4.1 0.010 6.9 <0.001 

7.4 8.8 . 11.4 4.3 3.1 0.033 4.5 0.005 7.1 <0.001 

(Source: reviewer's results) 
* Reviewer's note: p-values are not adjusted for multiple comparisons; positive changes indicate 
improvements 

An analysis based on observed cases (OC) is presented in Table 15. The results 
based on observed cases appeared consistent with the LOCF analysis. 

Table 15. Study ILP3005ST: reviewer's efficacy results: change from endpoint to baseline in 
BPRS total score (OC) (excludin~ schizo affective patients); MITT sample 

no 12-16 mg no20-24mg Risp 6-8mg Piacebo 

Sample size 102 72 92 60 
LS Means * l3.9 l3:5 14.4 9.3 
Difference from placebo 4.6 4.2 5.1 
(95% confidence interval) (1.3,7.9) (0.7,7.8) (1.7,8.4) 

Unadjusted p-values 0.006 0.019 0.003 
(Source: reViewer's results) 
Reviewer's note: positive changes indicate improvements 

As a further supportive analysis of the primary results, a mixed-model for repeated 
measures (MMRM) was performed excluding schizoaffective patients. The model 
included baseline BPRS total score as a covariate, treatment, center, and visit 
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week as fixed factors, and treatment-by-visit interaction. The method of 
estimation was restricted maximum likelihood. The model utilized an 
unstructured within subject covariance structure. The results are presented in 
Table 16. 

Table 16. Study ILP3005ST: reviewer's MMRM results: change from endpoint to baseline in 
BPRS total score~OCHexcluding schizo affective }latients); MITT sam Ie 

TIo 12~16mg Do20-24mg rusp678m~ PhiCebo 

LS Means 9.9 10.3 13.0 5.5 
Difference from placebo 4.4 4.8 7.5 
(95% confidence interval) (1.2,7.7) (1.3,8.3) (4.1,10.9) 
Unadiusted p-values 0.008 0.008 <0.001 

(Source: reVIewer's results) 
* Reviewer's note: positive changes indicate improvements 

ANCOV A (LOCF) analysis on the PANSS (instead of the BPRS): 
The primary efficacy variable for this study was the BPRS total score. Because 
other studies in this application used the PANSS total score, to check the 
consistency of the results, Table 17 presents the efficacy results using the P ANSS 
total score. The results on the P ANSS total score support the BPRS analysis. 

Table 17. Study ILP3005ST: reviewer's efficacy results: change from endpoint to baseline in 
PANSS total score (LOCF) (excluding schizoaffective patients); MITT sample 

Sample size 
LS Means * 
Difference from placebo 
(95% confidence interval) 

Unadjusted p-values 
(Source: reviewer's results) 

lio 1246 mg Do 20-24 mg Risp 6-8 mg Placebo 
178 111 119 113 
11.7 14.7 19.1 6.7 
5.1 8.1 12.5 
(0.4,9.7) (2.9, 13.2) (7.4, 17.6) 
0.034 0.002 <0.001 

Reviewer's note: positive changes indicate improvements 

Initially, patients were randomized into one of the three treatment arms in a 2:1:1 
ratio (iloperidone 12-16 mg, risperidone 6-8 mg, and placebo, respectively). 
When it was determined that patients might benefit from iloperidone at higher 
doses, iloperidone dose group 20-24 mg was added. From that point on, patients 
were randomized in a 1 :2: 1: 1 ratio to one of the four arms: iloperidone 12-16 mg, 
iloperidone 20-24 mg, risperidone, or placebo, respectively. To evaluate the 
consistency of the treatment effect for patients entering the trial before and after 
the high dose group was added, this reviewer performed an analysis stratified by 
the entering date of the iloperidone 20-24 mg. The first patient in the iloperidone 
20-24 mg group entered the study and had the first examination date on July 28, 
2000. Thus in this analysis, all patients who enrolled and had their first 
examination date before July 28, 2000 were considered pre-dose group 
modification (pre-dose). Remaining patients were classified as post-dose group 
modification (post-dose). Table 18 summarizes this analysis. The treatment 
effect for the iloperidone 12-16 mg dose group was numerically seven times' larger 
post-dose modification than pre-dose modification. An examination of the 
demographic and baseline characteristics (Appendix, Table 46) revealed that for 
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pre-dose modification patients, dose group 12-16 mg enrolled slightly younger 
patients, slightly more male patients, fewer Caucasians, and patients with slightly 
lower baseline BPRS total score. There were a number of investigational sites 
that started enrolling patients after the dose modification. These sites did not 
enroll any patients before the dose group 20-24 mg was added. There were 5 
centers from the U.S. and Canada (17 subjects), 4 centers from Croatia (63 
subjects), 3 centers from Germany (9 subjects), 1 center from Hungary (12 
subjects), and 3 centers from Israel (26 subjects). It is not clear if these 
differences attribute to the difference in the observed treatment effects pre- and 
post-dose modification. 

Table 18. Study ILP3005ST: reviewer's efficacy results: change from endpoint to baseline in 
BPRS total score (LOCF) (excluding schizo affective patients); MITT sample; Pre- versus Post

dose modification 

.. 11012;.16 Dig 11020'-24 mg Risp6.8ing Placebo 
Pre-dose modification 

Sample size 68 NA 38 39 
LS Means * 5.14 10.60 4.60 
Difference from placebo 0.54 6.00 
(95% confidence interval) (-5.20,6.28) (-0.35,12.35) 

Unadjusted p-values 0.851 0.064 
Post-dose modification 

Sample size 110 111 81 74 
LS Means * 8.05 9.27 11.32 4.43 
Difference from placebo 3.63 4.84 6.90 
(95% confidence interval) (0.02,7.23) (1.28,8.4l) (3.07, 10.73) 

Unadjusted p-values 0.049 0.008 <0.001 
(Source: reVIewer's results) 
Reviewer's note: positive changes indicate improvements 

In summary, this study demonstrated that iloperidone 12-16 mgJd and 20-24 mg/d 
were efficacious for the acute treatment of schizophrenia through the change from 
baseline to endpoint in the BPRS total score, with the effect in 12-16 mgJd group 
primarily seen after adding the 20-24 mg/d group. The high dose group exhibited 
a greater numerical improvement as compared to the low dose group. However, 
both iloperidone dose groups showed smaller numerical improvements as 
compared to risperidone. 

3.1.3 Study VP-VYV-683-3101 

3.1.3.1 Objectives 

Primary: The primary objectives of the study are: 1) to evaluate the efficacy of a 
24 mg/d iloperidone compared with placebo, administered twice daily over 28 
days to schizophrenic patients and 2) to assess the efficacy of a 24 mg/d 
iloperidone dose in schizophrenic patients lacking the CNTF FS63Ter 
polymorphism compared with schizophrenic patients treated with placebo lacking 
the CNTF FS63Ter polymorphism 

Secondary: The secondary objectives are: 
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- To assess the efficacy of a 24 mg/d iloperidone dose in schizophrenic patients 
lacking CNTF FS63Ter polymorphism versus iloperidone patients who harbor the 
CNTF FS63Ter polymorphism. 
- To characterize the efficacy, tolerability and safety of a 24 mg/d iloperidone 
dose and a 160 mg/d ziprasidone dose compared with placebo, administered twice 
daily over 28 days to schizophrenic patients. 

3.1.3.2 Study Design 

This was a prospective, randomized, double-blind, placebo- and ziprasidone
controlled, parallel group, multi-center study. Patients were randomized in a 2: 1: 1 
ratio to receive iloperidone (24 mg/day), ziprasidone. (160 mg/day), or placebo, 
respeCtively. The study consisted of three phases: a pre-randomization phase 
(Days -14 to -3), a short-term double-blind phase (Days 1 to 28), and a long-term 
open-label phase. Patients went through the titration period from Days 1 to 7. 
Once the patients reached their target dose, they maintained on the dosage from 
Days 8 to 28. During theA weeks of the short-term phase, patients remained in 
the hospitals. Day passes could be allowed at the investigator's discretion during 
weeks 3 and 4. Patients who completed the short-term, double-blind phase had an 
option to continue receiving medication for an additional 175 days. This review 
will focus on the short-term, double-blind phase. 

Between November 2005 and September 2006, patients between the ages of 18 
and 65 years were recruited to participate in the study. They must have a 
diagnosis of schizophrenia according to the DSM-IV criteria with suffixes 10 
(disorganized), 30 (paranoid), or 90 (undifferentiated); a CGI-S of at least 4 at 
baseline; a PANSS total score of at least 70 at screening and baseline; a rating of 
at least "4" ("moderate") on at least 2 of the following 4 PANS S positive 
symptoms: delusions, conceptual disorganization, hallucinatory behavior, and 
suspiciousness/persecution at screening and baseline. 

The sample size calculation was based on the PANSS-derived BPRS change from 
baseline at endpoint. It was determined that 300 patients for iloperidone and 150 
patients for placebo were needed to detect a 4-point difference at a 90% power 
and a two-sided alpha = 0.05. The standard deviations were assumed to be 11.9 
for iloperidone, 12.6 for placebo, and 12.0 for ziprasidone. 

3.1.3.3 Efficacy Endpoints and Analyses 

Primary endpoint and analysis: The primary efficacy measurement was the 
change from baseline to endpoint of the P ANSS total score. The primary endpoint 
was analyzed by an MMRM model with fixed terms for treatment, pooled center, 
time (visit day), baseline (covariate), and baseline-by-time, and treatment-by-time 
interactions. If the primary hypothesis was rejected, the null hypothesis that there 
was no difference between iloperidone and placebo-treated patients who lacked 
the CNTF FS63Ter polymorphism was tested. The primary endpoint was assessed 
at screening and baseline, on Days 7, 10, 14,21, and 28 or early discontinuation. 

Page 23 of42 



Stat page 24 of 79

3.1.3.4 Efficacy Results 

3.1.3.4.1 Study Population 
This study was conducted in 32 U.S. centers and 9 Indian centers. Five hundreds 
and ninety three (593) subjects were randomized in a 2: 1: 1 ratio to iloperidone, 
ziprasidone, or placebo. About 35% of the subjects discontinued the study 
prematurely. The primary reasons for discontinuation were consent withdrawal 
and unsatisfactory therapeutic effect. Consent withdrawals were higher in the 
iloperidone group than in the ziprasidone and placebo arms. Dropouts due to 
adverse events were lower in iloperidone arm than in ziprasidone and placebo. 
Table 19 summarizes the disposition of the randomized sample. 

Table 19. StudvVP-VYV-683-3101: disposition of patients (randomized sample) 
Ilo24 mg/d Zipta i601ilg/rlay Piacebo Total 

N:;j03 ··N= 1$1 N=J52 N=606 
Randomization assigned in error 8 2 3 13 

Randomized patients 295 (97.4) 149 (98.7) 149 (98.0) 593 (97.9) 

Discontinued (days 1-28) -n (%) 

Protocol deviation 2 (2.0) 1 (2.0) 1 (1.7) 4 (1.9) 
Adverse event(s) 16 (15.7) 13 (25.5) 11 (18.6) 40 (18.9) 
Lost to follow-up 0 0 2 (3.4) 2 (0.9) 
Death 0 0 0 0 
Consent withdrawal 59 (57.8) 23 (45.1) 21 (35.6) 103 (48.6) 
Unsatisfactory therapeutic effect 21 (20.6) 12 (23.5) 19 (32.2) 52 (24.5) 
Other 4 (3.9) 2 (3.9) 5 (8.5) 11 (5.2) 

Completed (days 1-42) 193 (65.4) 98 (65.8) 90 (60.4) 381 (64.2) 
(Source: vp-vyv-683-3101 Report; Table 8, page 54) 

The demographic and baseline disease characteristics of the randomized sample 
are summarized in Table 20. Subjects in the study were between the age of 18 and 
65 with ~m average age of 40 years old. About 80% ofthe subjects were male. 
Black! African Americans accounted for about 50% of the patients and Caucasians 
accounted for another 35%. The majority of patients were diagnosed with 
paranoid form of schizophrenia. The baseline P ANSS total score was 92 on 
average. 
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Table 20. Study VP-VYV-683-3101: demographic and baseline disease characteristics 
(randomized sample) 

lio~4 IIlg/d . Zipra 160ihgld . ····~1cfl8:< .·Total· . 
N=295 .. . N=·149·· . ; N";'S93 

Age (yr) n 
Mean (SD) 39.5 (l0.4) 40.0 (9.9) 40.7 (10.4) 39.9 (10.3) 
Median 41.0 41.0 41.0 41.0 
Min'-Max 18-65 20-61 19-64 18-65 

Sex-n (%) 
Male 245 (83.1) 113 (75.8) 114 (76.5) 472 (79.6) 
Female 50 (17.0) 36 (24.2) 35 (23.5) 121 (20.4) 

Race - n (0/0) 
Caucasian 111 (37.6) 51 (34.2) 46 (30.9) 208 (35.2) 
Black 147 (49.8) 76 (51.0) 76 (51.0) 299 (50.4) 
Asian 25 (8.5) 12 (8.1) 15 (10.1) 52 (8.8) 
Other 12 (4.1) 10 (6.7) 12 (8.1) 34 (5.7) 

DSM-JV diagnosis 
Disorganized 13 (4.4) 3 (2.0) 7 (4.7) 23 (3.9) 
Paranoid 246 (83.4) 127 (85.2) 128 (85.9) 501 (84.5) 
Undifferentiated 36 (12.2) 19 (12.8) 14 (9.4) 69 (11.6) 

Baseline P ANSS-
total score 
N 294 148 145 587 
Mean (SD) 92.7 (13.1) 90.9 (11.5) 90.3 (11.2) 91.7 (12.2) 
Median 91 90 89 90 
Min-Max 70-139 70-·130 71-117 70-139 

(Source: vp-vyv-683-3101 Report; Tables 10,7.4-2, pages 57,123) 

3.1.3.4.2 Sponsor's Efficacy Resultsfor Primary Endpoint 
The primary endpoint was the change from baseline in P ANSS total score. The 
primary analysis model was a mixed model for repeated measures with adjusted 
baseline score as a fixed covariate, treatment, pooled center, visit time as fixed 
factors, treatment-by-time and baseline-by-time interaction. The within subject 
covariance matrix was unstructured. The primary efficacy analysis was based on 
the modified intent-to-treat (MITT) analysis set. All randomized subjects who 
have a baseline and at least one post-baseline assessment were included. The 
sponsor's primary efficacy result is presented in Table 21. 

Table 21. Study VP-VYV-683-3101: Sponsor's Primary Efficacy Results: Change from 
B r . PANSS I . th MITT I asemem tota score In e sample 

11024 mg/d Zlpra 160 mg/d 

Sample size 283 144 
LS Means* -12.0 -12.3 
Difference from placebo -4.9 -5.2 

(95% confidence interval) (-8.5, -1.4) (-9.2, -1.1) 
Unadjusted p-values 0.007 0.012 

(Source: vp-vyv-683-3101 Report; Table 9.2.1-2a, page 201) 
* Reviewer's note: negative differences indicate improvement. 

3.1.3.4.3 Sponsor's Efficacy Results/or Key Secondary Endpoint 

Placebo 

140 
-7.1 

The sponsor's results on the key secondary endpoint are presented in Table 22. 
Patients in the iloperidone group lacking the CNTFpolymorphism (CNTF (-)) 
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exhibited a significantly greater improvement from baseline in P ANSS total score 
than did patients in the placebo group who also lacked the CNTF polymorphism. 

Table 22. Study VP-VYV-683-3101: Reviewer's Primary Efficacy Results by genetic 
subgroups: Change from Baseline in P ANSS total score in the MITT sample 

.". ~ .. J1024mgtd Zipta160 iilW'd Pb.cebo 

CNTF(+) 
Sample size 61 23 31 
LSMeans* -12.1 -11.0 -12.3 
Difference from placebo 0.3 1.4 

(95% confidence interval) (-7.2,7.8) (-7.9, 10.7) 
Unadjusted p-values 0.944 0.770 

CNTF(-) 
Sample size 218 118 107 
LSMeans* -12.1 -12.4 -5.7 
Difference from placebo -6.3 -6.7 
(95% confidence interval) (-10.4, -2.3) (-11.2, -2.1) 

Unaqiusted p-values 0.002 0.004 
(Source: ReVIewer's results. These results are slightly different than the sponsor's results reported 
on vp-vyv-683-31 01 Report; Table 9 .2.1-2b, page 203) 
* Reviewer's note: negative differences indicate improvement. 

3.1.3.4.4 Sponsor's Other Efficacy Results 
Primary analysis on the BPRS (instead of the PANSS): 
The sponsor also performed an analysis using the BPRS total score instead of the 
PANSS total score. The results are reported in Table 23. The results are 
consistent with the primary analysis. 

Table 23. Study VP-VYV-683-3101: Sponsor's Efficacy Results: Change from Baseline in 
BPRSt t I . th MITT I o a score lD e sample 

11024 mg/d Zipra 160 mgld Placebo 

Sample size 283 144 140 
LSMeans* -7.4 -7.2 -4.6 
Difference from placebo -2.8 -2.6 

(95% confidence interval) (-5.0, -0.6) (-5.1, -0.1) 
Unadjusted p-values 0.013 0.042 

(Source: vp-vyv-683-3101 Report; Table 9.2.2-2a, page 231) 
* Reviewer's note: negative differences indicate improvement. 
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Primary analysis over time: 
The primary analysis over time is presented in Table 24. Consistent numerical 
improvements for iloperidone were seen from week 2 to week 4. 

Table 24. Study VP-VYV-683-3101: Adjusted mean change from baseline up to end of week 
6 in the P ANSS total score MMRM anal sis' MITT sam Ie 

eek 1 -4.3 -6.6 -0.1 0.942 -2.3 0.060 
eek2 -8.7 -10.0 -5.8 -2.8 0.063 -4.2 O.oI5 

eek 3 -10.6 -11.5 -6.8 -3.7 0.023 -4.7 0.012 

eek4 -12.0 -12.3 -7.1 -4.9 0.007 -5.2 0.012 
(Source: vp-vyv-683-3101 Report; Table 9.2.1-2a, pages 200-201) 
* Reviewer's note: p-values are not adjusted for multiple comparisons; positive changes indicate 
improvements 

Primary endpoint ANCOV A (LOCF) 
An ANCOV A analysis on the change from baseline to week 4 with missing values 
imputed by the last observation carried forward (LOCF) method agrees with the 
primary analysis. The results are presented in Table 25 and Table 26. 

Table 25. Study VP-VYV-683-3101: Sponsor's Primary Efficacy Sensitivity Analysis: 
Change from Baseline in P ANSS total score in the MITT sample (lOCF) 

11024 mgld Zipra 160 mgld 

Sample size 283 144 
LS Means* -11.1 -12.0 
Difference from placebo -4.2 -5.1 

(95% confidence interval) (-7.5, -0.9) (-8.9, -1.3) 
Unadjusted p-values 0.014 0.008 

(Source: vp-vyv-683-3101 Report; Table 9.2.1-3a, page 206) 
* Reviewer's note: negative difference signifies improvement. 

Placebo 

140 
-6.8 

Table 26. Study VP-VYV-683-3101: Reviewer's Efficacy Results by genetic subgroups: 
Chan~e from Baseline in P ANSS total score in the MITT sample (LOCF) 

11024 mgld Zipra 160 mgld Placebo 

CNTF(+) 
Sample size 61 23 31 
LS Means* -13.8 -13.3 -12.1 
Difference from placebo -1.7 -1.2 

(95% confidence interval) (-10.7,7.3) (-11.5,9.2) 
Unadjusted p-values 0.711 0.822 

CNTF(-) 
Sample size 218 118 107 
LS Means* -11.3 -11.6 -5.6 
Difference from placebo -5.7 -6.0 

(95% confidence interval) (-9.4, -2.0) (-10.2, -1.8) 
Unadjusted p-values 0.003 0.005 

(Source: reviewer's results) 
* Reviewer's note: negative difference signifies improvement. 

An analysis based on the change from baseline to week 4 using observed cases 
(OC) did not reveal a difference between iloperidone and placebo. The observed 

Page 27 of42 



Stat page 28 of 79

treatment difference diminishes as compared to the MMRM and LOCF analyses. 
This was probably due to a higher effect seen in the placebo group. 

Table 27. Study VP-VYV-683-3101: Sponsor's Primary Efficacy Sensitivity Analysis: 
Ch ti B r . PANSS ttl . th DC I . an2e rom asemem o a scorem e sample , 

tI~24 mgtd Zlpra 160 fugld .. .. 
Sample size 200 102 
LS Means* -14.6 -16.4 
Difference from placebo -1.8 -3.6 

(95% confidence interval) (-5.3, 1.8) (-7.6,0.4) 
Unadjusted p-values 0.334 0.078 

(Source: vp-vyv-683-3101 Report; Table 9.2.1-330 page 209) 
* Reviewer's note: negative difference signifies improvement. 

3.1.3.4.5 Reviewer's Results and Comments 

Placebo 

93 
-12.8 

This reviewer confIrms the fIndings on the primary analysis and key secondary 
analysis as presented in Table 21 and Table 22. Iloperidone at 24 mg/day is 
effective in lowering the P ANSS total score from baseline to Week 4. 

On March 14, 2008 teleconference with the Division of ScientifIc Investigations, 
complications in the inspection of Site # 032 were reported. Site #032 contributed 
11 subjects to the study. The following table presents an analysis of the primary 
efficacy variable with Site # 032 excluded. 

Table 28. Study VP-VYV-683-3101: Reviewer's Primary Efficacy Results: Change from 
Baseline in P ANSS total score in the MITT sample (Site #032 excluded) 

.Ilo24 mgld Zipra 160 mgld Placebo 

Sample size 276 143 137 
LS Means* -11.8 -12.1 -8.1 
Difference from placebo -3.8 -4.0 

(95% confidence interval) (-7.3, -0.3) (-8.0, -0.0) 
Unadjusted p-values 0.036 0.047 

(Source: ReViewer's results) 
* Reviewer's note: negative difference signifies improvement. 

3.1.4 Study ILP3000ST 

This was a prospective, randomized, double-blind, parallel-group, multi-center, United 
States sf!1dy that included three phases: pre-randomization (Day -30 to Day 0), initial 
double-blind (Days 1 - 42), and long-term double-blind (Days 43 - 182). The pre
randomization period included screening and a 3-day single-blind placebo run-in. The 
initial double-blind phase included a titration period and a fIxed-dose maintenance 
period. After completing the 6-week initial double-blind phase, patients had the option 
to continue treatment in the long-term double-blind phase. The fIrst patient recruited 
for the study was in October, 1998. The last patient completed the study was in August, 
1999. 

The primary objectives of the initial double-blind phase (fIrst 6 weeks) were to 
determine the efficacy and safety ofiloperidone 4,8, and 12 mg/d (administered as 2, 4, 
and 6 mg twice daily) and haloperidol 15 mg/day (7.5 mg twice daily) compared to that 
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of placebo over 42 days in schizoaffective or schizophrenic patients with acute or 
subacute exacerbation. 

The primary efficacy variable was the change from baseline to the end visit (Day 42 or 
premature discontinuation) on the total score of the P ANSS. The p~ary analysis 
model was an analysis of covariance (ANCOVA) with terms for treatment, center, 
baseline (as covariate), and the treatment-by-baseline interaction. The baseline was 
adjusted by subtracting each baseline score by the average of all baseline scores. 
Missing values were imputed by the Last-Observation-Carried-Forward (LOCF) 
method. The primary comparison of interest was between the combined 8 mg/day and 
12 mg/day dose groups and placebo. 

The sponsor's primary efficacy result is presented in Table 39 in the Appendix. The 
trial was inconclusive on separating the combined iloperidone 8 mg/day and 12 mg/day 
from placebo (p-value = 0.065). 

The efficacy results presented in Table 39 included 31 % of schizoaffective patients. 
Because the indication sought is schizophrenia,to explore the efficacy of iloperidone 
among schizophrenia patients, this reviewer performed an analysis excluding 
schizoaffective patients. The results in Table 40 in the Appendix revealed that 
iloperidone 8 mg and 12 mg combined group did not separate from placebo (p
value=0.148). 

Based on the primary comparison of interest, the combined iloperidone 8 mg and 12 mg 
doses did not separate from placebo. Haloperidol arm provided assay sensitivity for this 
study. Therefore, this reviewer deemed this study negative. The labeling claim that the 
12 mg dose group was superior to placebo was post-hoc and did not have a regulatory 
merit. 

3.1.5 Studjes ILP3001, ILP3002, ILP3003 

These were randomized, multi-center, double-blind, active-controlled, flexible dose 
studies. Subjects were randomized in a 3:1 ratio to either iloperidone 4-16 mg/day or 
haloperidol 5-20 mg/day. The duration of each study was 52 weeks. These studies 
included both schizoaffective and schizophrenia patients. They were conducted 
between 1999 and 2001. 

Originally, the primary variable was the change from baseline to Week 52 in the 
P ANSS total score. During the interactions with the European Medicines Evaluation 
Agency (EMEA), the sponsor was advised that, in order to demonstrate the long-term 
maintenance effect, efficacy analyses should be based on a time to relapse of 
schizophrenia/schizoaffective symptoms. Relapse was defmed as any of the following: 
a) an increase (worsening) of the PANSS total score of at least 25%, including at least a 
10 point increase; b) discontinuation due to lack of efficacy; c) aggravated psychosis 
with hospitalization; or d) a 2-point increase (worsening) ofthe CGI-C score after Week 
6. Based upon the advice from the EMEA, the protocols were amended to include the 
time to relapse analysis. The primary efficacy analysis was amended to use pooled data 
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from studies ILP3001, ILP3002, and ILP3003. Patients were included in the analysis 
population for the primary efficacy endpoint of the pooled analysis ifthey responded to 
treatment after 6 weeks. Responders were defmed as those who completed the initial 
double-blind phase of 6 weeks, showed a reduction in the P ANSS total score of at least 
20% at Weeks 4 and 6 compared to baseline, had a CGI Improvement score ofless that 
4, took at least one dose oflong-term double-blind study medication, and had at least 
one efficacy assessment during the long-term double-blind phase. Based on a pooled 
analysis of these three studies, the sponsor concluded that iloperidone was non-inferior 
to haloperidol on the time to relapse .. 

These studies had several limitations. The non-inferiority design is not thought of as an 
optimal design for the schizophrenia indication. The studies did not include a placebo 
arm that made the interpretation of the non-inferiority more difficult. The pooling of 
studies for efficacy analysis is not the current standard practice for the Division of 
Psychiatry. More seriously, by changing the analysis plan from a change-from-baseline 
analysis to a time-to-relapse analysis, the analysis population was amended. Only 
patients who responded at Day 42 were included in the time-to-relapse analysis. Thus, 
the randomization may be violated. 

For these reasons, the results on the long-term efficacy ofiloperidone were not 
evaluated in this review and any potential claims with respect to the long-term efficacy 
of iloperidone were diminished. 

3.2 Evaluation of Safety 
The evaluation of safety was not performed and reported here. Please refer to the clinical 
review for the safety evaluation and report. 

4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
4.1 Gender, Race and Age 

4.1.1 Study ILP3004ST 

4.1.1.1 Gender 

The primary analysis stratified by gender for the schizophrenia subsample is 
presented below. Risperidone group had the largest mean change from baseline for 
both males and females. Iloperidone 4-8 mg/d group showed a marginal numerical 
improvement over placebo for both males and females. Iloperidone 10-16mg/d dose 
group appeared worse than placebo among females. However, the sample size for 
female patients was only about a third of the sample sizes for male patients. 
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Table 29. Study ILP3004ST: reviewer's primary efficacy results by gender: change from 
endpoint to baseline in BPRS total score (LOCF) (excluding schizoaffective patients); l\1ITT 

I sample 

'" 

'110 4~8 wg " nijlO':i§W~ 'ru~p " Piacebil • 

Female 
Sample size 33 36 21 33 
LS Means * 5.43 3.97 11.67 4.39 
Difference from placebo 1.04 -0.42 7.29 

(95% confidence interval) (-6.61,8.69) (-7.65,6.82) (-1.81,16.38) 
Unadjusted p-values 0.787 0.909 0.115 

Male 
Sample size 82 85 89 83 
LS Means * 5.97 5.72 9.30 4.85 
Difference from placebo 1.13 0.87 4.46 

(95% confidence interval) (-2.66,4.91) (-2.83, 4.57) (0.81,8.10) 
Unadjusted p-values 0.559 0.644 0.017 

(Source: revIewer's results) 
* Reviewer's note: positive changes indicate improvements 

4.1.1.2 Race 

Because 60% of the subjects were Caucasian and 33% of the subjects were 
black! African American, race was dichotomized into Caucasian versus others. The 
primary analysis stratified by race is summarized below. It doesn't appear that 
iloperidone worked consistently for Caucasian and other patients. 

Table 30. Study ILP3004ST: reviewer's primary efficacy results by race: change from endpoint 
to baseline in BPRS total score (LOCF) (excluding schizoaffective patients); l\1ITT sample 

1104-8 rug 11010-16 mg Risp Placebo 

Caucasian 
Sample size 48 48 42 52 
LSMeans * 10.13 5.77 11.78 7.23 
Difference from placebo 2.90 -1.46 4.55 

(95% confidence interval) (-1.86,7.66) (-6.26,3.34) (-0.26,9.37) 
Unadjusted p-values 0.230 0.549 0.063 

Others 
Sample size 67 73 68 64 
LS Means * 4.77 6.80 10.52 5.08 
Difference from placebo -0.32 1.72 5.43 

(95% confidence interval) (-4.87,4.24) (-2.65,6.09) (0.98,9.89) 
Unadjusted p-values 0.892 0.438 0.017 

(Source: revIewer's results) 
* Reviewer's note: positive changes indicate improvements 

4.1.1.3 Age 

Because the majority of the subjects (99%) were under the age of 65, the primary 
efficacy analysis stratified by age was omitted from this review. 

4.1.2 Study ILP3005ST 

4.1.2.1 Gender 

The primary analysis by gender is presented below. The treatment differences 
appeared larger for female patients than male patients. 
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Table 31. Study ILP300SST: reviewer's primary efficacy results by gender: change from endpoint 
to baseline in BPRS total score (LOCF) (excludin~ schizoaffective patients); MITT sample 

, c· 
iI~ 10~i# JiIg ... Iio2ij-24~~ ;:Wsp6~8 ~g. Piii~eIj~:<· 

Female 
Sample size 65 30 46 43 
LSMeans * 8.83 10.97 15.00 3.75 
Difference from placebo 5.09 7.22 11.25 

(95% confidence interval) (0.32,9.85) (1.43, 13.02) (5.87,16.62) 
Unadjusted p-values 0.037 0.D15 <0.001 

Male 
Sample size 113 81 73 70 
LSMeans * 6.48 7.98 9.88 4.17 
Difference from placebo 2.32 3.81 5.71 
(95% confidence interval) (-1.46,6.10) (-0.20,7.83) (1.53, 9.90) 
Unadjusted p-values 0.229 0.062 0.008 

(Source: reViewer's results) 
* Reviewer's note: positive changes indicate improvements 

4.1.2.2 Race 

Because 70% of the subjects were Caucasian and 24% of the subjects were Black, 
race was dichotomized to Caucasians versus others. The primary analysis stratified 
by race is presented below. The effect ofiloperidone 10-16 mg/d was similar for 
Caucasians and other races. The effect of iloperidone 20-24 mg/d-was seen only in 
the Caucasian patients. 

Table 32. Study ILP300SST: reviewer's primary efficacy results by gender: change from endpoint 
to baseline in BPRS total score (LOCF) (excluding schizo affective patients); MITT sample 

ilo 10-16 mg Iio20-24 ing Risp 6-8 mg Placebo· 

Caucasians 
Sample size 128 78 92 76 
LSMeans * 6.02 8.34 10.86 2.19 
Difference from placebo 3.83 6.15 8.67 
(95% confidence interval) (0.25,7.42) (2.21, 10.09) (4.84, 12.49) 
Unadjusted p-values 0.036 0.002 <0.001 

Others 
Sample size 50 33 27 37 
LS Means * 10.79 7.57 11.57 7.57 
Difference from placebo 3.21 0.00 3.99 

(95% confidence interval) (-1.81,8.24) (-5.76,5.76) (-1.77,9.76) 
Unadjusted p-values 0.208 1.000 0.173 

(Source: reVIewer's results) 
* Reviewer's note: positive changes indicate improvements 

4.1.2.3 Age 

Because schizophrenia subjects in this study were between 18 and 65 years old, the 
analysis stratified by age was omitted from this review. 
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4.1.3 Study VP-VYV-683-3101 

4.1.3.1 Gender 

The primary analysis stratified by gender is presented below. It appeared that the 
treatment differences were larger for female patients than for male patients. 
However, iloperidone appeared to be efficacious in both males and females. 

Table 33. Study VP-VYV -683-3101: Reviewer's Primary Efficacy Results by Gender: 
Ch fi B r . PANSS I . h MITT I ange rom ase me In tota score In t e sample 

Do i4 ing/d Zipra i60 ingld Placebo 

Females 
Sample size 49 36 31 
LSMeans* -16.01 -16.07 -7.25 
Difference from placebo -8.76 -8.83 

(95% confidence interval) (-17.07, -0.45) (-17.65, -0.00) 
Unadjusted p-values 0.039 0.050 

Males 
Sample size 234 108 109 
LS Means* -11.25 -11.27 -6.38 
Difference from placebo -4.86 -4.88 

(95% confidence interval) (-8.79, -0.94) (-9.45, -0.32) 
Unadjusted p-values 0.D15 0.036 

(Source: reVIewer's results) 
* Reviewer's note: negative difference signifies improvement. 

4.1.3.2 Race 

Due to small sample sizes, race was dichotomized into Black! African Americans 
versus Caucasians/Others. The primary efficacy analysis by race is presented 
below. A larger treatment difference was seen for Caucasian/Other races as 
compared to Black! African American patients. This could be due to the large 
placebo effect in Black! African Americans. 

Table 34. Study VP-VYV-683-3101: Reviewer's Primary Efficacy Results by Race: Change 
fi B Ii . P ANSS ttl . th MITT I rom ase ne In o a score In e sam e 

110'24 mg/d Zipra 160 Dig/d. Placeb9 

Caucasians/Others 
Sample size 142 72 67 
LSMeans* -11.80 -11.47 -4.43 
Difference from placebo -7.37 -7.04 

(95% confidence interval) (-12.97, -1.77) (-13.43, -0.65) 
Unadjusted p-values 0.010 0.031 

Black/African Americans 
Sample size 141 72 73 
LSMeans* -12.57 -14.00 -10.37 
Difference from placebo -2.20 -3.63 

(95% confidence interval) (-6.74,2.34) (-8.82, 1.57) 
Unadjusted p-values 0.342 0.171 

(Source: revIewer's results) 
* Reviewer's note: negative difference signifies improvement. 
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4.1.3.3 Age 

Because subjects in this study were between 18 and 65 years old, an analysis 
stratified by age was omitted from this review. 

4.2 Other Subgroups 
4.2.1 Study ILP3004ST 

4.2.1.1 U.SA. versus non-U.SA. 

The primary analysis stratified by u.s. versus non-U.S. is summarized below. 
The responses seemed to be higher among U.S. patients. 

Table 35. Study ILP3004ST: reviewer's primary efficacy results by region: change from endpoint 
t o baseline in BPRS total score (LOCF) (excludinl! schizoaffective patients); MITT sample 

. , Ilii+S#ig ..... ll(dO~i~mg Risp piiid~bo 

U.S.A, 
Sample size 55 62 49 59 
LSMeans * 6.22 4.62 8.99 2.36 
Difference from placebo 3.85 2.26 6.63 

(95% confidence interval) (-0.78, 8.49) (-2.14,6.65) (2.06, 11.20) 
Unadjusted p-values 0.102 0.312 0.005 

Non-U.S.A. 
Sample size 60 59 61 57 
LS Means * 6.68 8.76 12.22 7:83 
Difference from placebo -1.14 0.94 4.39 

(95% confidence interval) (-5.80,3.52) (-3.70,5.57) (-0.22,9.01) 
Unadiusted p-values 0.629 0.691 0.062 

(Source: reVIewer's results) 
* Reviewer's note: positive changes indicate improvements 

4.2.2 Study ILP3005ST 

4.2.2.1 U.SA. versus non-U.SA. 

Subjects from this study came from Canada, Croatia, Germany, Hungary, Israel, 
Poland, South Africa, and the United States. The primary analysis stratified by U.S. 
versus non-U.S. is presented below. Larger numerical treatment effects were seen 
in both iloperidone groups in non-U.S.A. patients as compared to U.S.A. patients. 
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Table 36. Study ILP3005ST: reviewer's primary efficacy results by region: change from 
endpoint to baseline in BPRS total score (LOCF) (excluding schizoaffective patients); MITT 

I sample 
. ··~fi,l)J9~~6·ihg ..•. ti920~~Dig Ri~~,~8mg Plac~bo : .-..... 

U.S.A. 
Sample size 75 50 48 53 
LS Means * 6.53 6.66 8.99 5.44 
Difference from placebo 1.08 1.21 3.54 
(95% confidence interval) (-3.06,5.22) (-3.32,5.74) (-0.98, 8.07) 
Unadjusted p-values 0.607 0.599 0.124 

Non-U.S.A. 
Sample size 103 61 71 60 
LSMeans * 8.33 10.56 13.28 3.45 
Difference from placebo 4.89 7.11 9.84 
(95% confidence interval) (1.02, 8.75) (2.80, 11.42) (5.65, 14.02) 
Unadiusted p-values 0.014 0.001 <0.001 

(Source: reVIewer's results) 
* Reviewer's note: positive changes indicate improvements 

4.2.3 Study VP-VYV-683-3101 
Because the majority of the subjects from this study were from the U.S.A., the primary 
analysis stratified by country was omitted. 

5. SUMMARY AND CONCLUSIONS 

5.1 Statistical Issues and Collective Evidence 
The sponsor submitted four short-term studies and three long-term studies. Except study 
VP-VYV-683-3101, all studies included both schizophrenia and schizoaffective patients. 
The sponsor claimed all four studies demonstrated at least one positive dose against 
placebo. However, based on the primary hypotheses, only one study was positive for the 
schizophrenia and schizoaffective population: Study ILP3004ST. 

On the other hand, when considering the schizophrenia sample only, study ILP3004ST was 
no longer positive. Instead, studies ILP3005ST and VP-VYV -683 -310 1 were positive. 

Study VP-VYV-683-3101 evaluated the dose 24.mg/day. Study ILP3005ST evaluated two 
dose groups: 12-16 mg/day and 20-24 mg/day. Although both dose groups showed 
statistical significance against placebo based on the primary analysis, evidence for the high 
dose group (20-24 mg/day) appeared stronger than for the dose group 12-16 mg/day. The 
dose group 20-24 mg/day seemed to have a larger numerical treatment difference against 
placebo than the dose group 12-16 mg/day. Though study ILP3005ST was not designed to 
compare the active control (risperidone) to iloperidone, numerical evidence suggested that 
the active control resulted in a larger treatment effect than the low dose group (see 
Appendix, Table 45). In addition, in study ILP3004ST, the dose group 10-16 mg/day did 
not separate from placebo. 

The three long-term studies were active control, non-inferior studies. These studies faced 
several limitations. Currently, the Division of Psychiatry does not consider a non-inferior, 
active-controlled study as an appropriate design for the schizophrenia indication. 
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Originally, the study was planned for an analysis of change from baseline to endpoint in the 
P ANSS total score. However, during the interactions with the European Medicines 
Evaluation Agency, the analysis was changed to a time to recurrence of 
schizophrenialschizoaffective symptoms. The analysis population was also amended to 
reflect the new efficacy endpoint. The efficacy evaluations were based on the pooled data 
from studies ILP3001, ILP3002, and ILP3003. More importantly, only patients who 
responded at Day 42 were included in the analysis population of the long-term 
maintenance. Thus the randomization may be compromised. Furthermore, the pooling of 
studies for efficacy evaluation is not the current standard practice of the Division of 
Psychiatry. In addition, these studies did·not include a placebo arm that made the 
interpretation difficulty for this indication. For these reasons, the value of the long-term 
efficacy claim is diminished. 

Several secondary endpoints (BPRS, P ANSS positive subscale, P ANSS negative subscale, 
CGI Improvement, CGI-Severity) were claimed. However, they were not pre-specified and 
thus can only serve as exploratory findings. 

The fmdings on the CNTF FS63Ter subgroup were suggestive, but not conclusive to 
support labeling claims for the following reasons: I) in study VP-VYV-683-3101, the 
findings suggested a greater treatment effect in the CNTF (-) subgroup; however, in the 
CNTF (+) subgroup, the treatment benefit appeared vanished; 2) in study ILP3005ST, an 
exploratory analysis was performed on the CNTF genotype subgroup, the fmdings in study 
ILP3005STwere not consistent with the fmdings in study VP-VYV-683-3101: numerical 
improvements were seen in both CNTF subgroups; 3) an analysis based on study 
ILP3005ST was post-hoc. Thus, the findings on study VP-VYV-683-3101 regarding the 
CNTF subgroup have not been replicated. 

Study ILP3005ST was an international study. The numerical treatment effects observed for 
the two iloperidone dose groups were marginal for the United States (U.S.) patients and 
were about one-fifth of the treatment effects seen in the non-U.S. patients. However, study 
VP-VYV-683-3101 was a predominant U.S. study and it was positive. 

5.2 Conclusions and Recommendations 
The sponsor submitted four short';'term studies and three long-term studies to seek claims 
for efficacy and safety of iloperidone in the treatment of adult schizophrenia. Efficacy for 
the schizophrenia subsample was demonstrated from two studies: ILP3005ST and VP
VYV-683-3101. The efficacy in study ILP3005ST was demonstrated by the change from 
baseline to Week 6 in the Brief Psychiatric Rating Scale (BPRS) total score. The efficacy 
in study VP-VYV -683-3101 was demonstrated by the change from baseline to Week 4 in 
the Positive and Negative Syndrome Scale (PANSS) total score. 

In study ILP3005ST, the PANSS total score, P ANSS positive sub scale, PANSS negative 
sub scale, CGI severity scale, and CGI improvement scale were not pre-specified. They 
only serve exploratory purposes and do not support labeling claims. 
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In study VP-VYV-683-3101, the BPRS total score, PANSS positive subscale, PANSS 
negative subscale, COl severity scale, and CGI improvement scale were not pre-specified. 
They do not support labeling claims. 

Study ILP3000ST was considered negative based on the primary hypothesis. Alllabeling 
efficacy claims with respect to this study were not justified. . 

The findings based on the genetic subgroup that the treatment benefit was enhanced among 
patients carrying the CNTF FS63Ter (-/-) genotype were suggestive, but not conclusive to 
support labeling claims. 

The long-term non-inferiority claim based on studies ILP3001, ILP3002, and ILP3003 did 
not have a regulatory merit given the designs and analyses of these studies. 

APPEARS THIS WAY ON ORIGINAl 
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6. APPENDIX 
This appendix contains supplemental tables and figures that were not presented in the main 
text. 

6.1 Study ILP3000ST 

Table 37. Study ILP3000ST: d' IS osition of Datients 
I10 no . IIo Hal i>iiigebo Total 

'4 mg/d g rng/d . 12mg/d 151i1g/d 
N~ 127. .. N= 121 N=125 N= i24 N"';.124 N=$i1.· 

Discontinued (days 1-42) - n (%) 69 (57.0) 80 (64.0) 72 (58.l) 81 (65.3) 87 (68.5) 389 (62.6) 

Adverse experiences 6 ( 5.0) 12 ( 9.6) 7 ( 5.7) 11 ( 8.9) 8 ( 6.3) 44 ( 7.1) 
Unsatisfactory therapeutic effect 36 (29.8) 38 (30.4) 36 (29.0) 31 (25.0) 44 (34.7) 185 (29.8) 
Protocol violation 1 ( 0.8) 2 ( 1.6) 3 ( 2.4) 4 ( 3.2) 1 ( 0.8) 11 ( 1.8) 
Withdrawal of consent 18 (14.9) 21 (16.8) 22 (17.7) 29 (23.4) 26 (20.5) 116 (18.7) 
Lost to follow-up 6 ( 5.0) 5 ( 4.0) 2 ( 1.6) 6 ( 4.8) 5 ( 3.9) 24 ( 3.9) 
Administrative problems 2 ( 1.7) 2 ( 1.6) 2 ( 1.6) o ( 0.0) 3 ( 2.4) 9 ( 1.4) 

Completed (days 1-42) 52 (43.0) 45 (36.0) 52 (41.9) 43 (34.7) 40 (31.5) 232 (37.4) 
(Source: ILP3000st-legacy Report; Table 7-1, page 50) 

Table 38. Study ILP3000ST: demographic and baseline disease characteristics (randomized 
sample 

IIo 4 mg/d ito 8mg/d I10 12 mg/d Hal 15ing/d Placebo Totai 
N= 121 N=125 N=124 N=124 N=127 N=621 

Age (yr) 
Mean (SD) 38.4 (8.9) 37.0 (9.6) 40.1 (10.1) 39.1 (9.4) 39.3 (10.2) 38.8 (9.7) 
Median 39.0 38.0 41 40.0 39.0 39.0 
Min-Max 21-65 18-68 18-68 19-59 19-66 18 - 68 

Sex-n(%) 
Male 82 (67.8) 94 (75.2) 91 (73.4) 85 (68.6) 90(70.9) 442 (71.2) 
Female 39 (32.2) 31 (24.8) 33 (26.6) 39 (31.5) 37 (29.1) 179 (28.8) 

Race-n (%) 
Caucasian 57 (47.1). 49 (39.2) 67 (54.0) 58 (46.8) 64 (50.4) 295 (47.5) 
Black 52 (43.0) 58 (46.4) 44(35.5) 54 (43.6) 55 (43.3) 263 (42.4) 
Other 12 ( 9.9) 18 (14.4) 13 (10.5) 12 ( 9.7) 8 ( 6.3) 63 (10.2) 

DSM-IV diagnosis - n (%) 
Disorganized 2 ( 1.7) 4 ( 3.2) 3 ( 2.4) 2 ( 1.6) 2 ( 1.6) 13 ( 2.1) 
Paranoid 76 (62.8) 67 (53.6) 71 (57.3) 62 (50.0) 68 (53.5) 344 (55.4) 
Residual o ( 0.0) o ( 0.0) 1 ( 0.8) 1 ( 0.8) o ( 0.0) 2 ( 0.3) 
Schizoaffective 32 (26.5) 37 (29.~) 35 (28.2) 46 (37.1) 43 (33.9) 193 (31.2) 
Undifferentiated 11 ( 9.1) 16 (12.8) 14 (11.3) 13 (10.5) 14 (11.0) 68 (11.0) 
Missing 1 ( 0.8) 1 ( 0.2) 

Baseline P ANSS-total 
score 

N 121 123 123 119 127 613 
Mean (SD) 95.2 (15.4) 96.0 (15.8) 95.8 (16.0) 95.7 (15.5) 94.6 (16.8) 95.4 (15.9) 
Median 94 94 95 93 94 94 
Min-Max 66-145 64 -157 61-145 62-134 60-146 60-157 

(Source: ILP3000st-legacy Report; Tables 7.4-1 & 7.4-2, pages 351 & 355 and reVIewer's results) 
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Table 39. Study ILP3000ST: sponsor's primary efficacy results: change from endpoint to 
baseline in P ANSS total score (l OCF) in the MITT sample 

Sample size 113 114 115 229 115 
LS Means* 9.0 7.8 9.9 13.9 
Difference from 404 3.2 5.2 4.2 9.3 
placebo (95% CI) (-0.8,9.5) (-2.0,8.3) (0.1, lOA) (-0.3,8.6) (4.1, 14.4) 
Unadiusted p-values 0.097" 0.228 0.047 0.065 <0.001 

117 
4.6 

(Source: Reproduced from ILP3004st-legacy Report; Table 9.1-2, page 492 and reviewer's results) 
* Reviewer's note: Positive changes indicate improvements 

Table 40. Study ILP3000ST: change from endpoint to baseline in P ANSS total score (LOCF) in 
the MITT sample (excluding schizoaffective patients) 

) 16 4mg JioS ing no 12 mg ""lIo 8+12mg Hal Pl~cebo 
Sample size 83 78 82 160 70 78 
LSMeans* 9.2 4.8 10.1 12.9 3.5 
Difference from 5.7 1.4 6.7 4.0 9.4 
placebo (95% CI) (-0.5, 12.0) (-4.9,7.7) (0.4,13.0) (-104,9.5) (2.9, 16.0) 
Unadjusted p-values 0.072 0.666 0.037 0.148 0.005 

(Source: reVIewer's results) 
* Reviewer's note: Positive changes indicate improvements 

APPEARS THIS WAY ON ORIGINAl 
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6.2 Study ILP3004ST 

Table 41. Study ILP3004ST: disposition of ~atients (excluding schizoaffective patients) 

'4~lTt~" 
.. Ilo·. RiSp .; 'Pldcdjo Total 

lO-J6 iiigfd" :4-8 mg/d.· 
.... N~J25 N";'115 . . N=i19 N=482 

Discontinued (days 1-42)-n (%) 66 (53.7) 55 (44.0) 48 (41.7) 66 (55.5) 235 (48.8) 

Adverse experiences 3 ( 2.4) 5 ( 4.0) 9 ( 7.8) '6 ( 5.0) 23 ( 4.8) 
Unsatisfactory therapeutic effect 31 (25.2) 26 (20.8) 17 (14.8) 47 (39.5) 121 (25.1) 
Protocol violation 1 ( 0.8) 1 ( 0.8) 1 ( 0.9) o ( 0.0) 3 ( 0.6) 
Withdrawal of consent 25 (20.3) 20 (16.0) 11 ( 9.6) 8 ( 6.7) 64 (13.3) 
Lost to follow-up 6 ( 4.9) 3 ( 2.4) 10 ( 8.7) 5 ( 4.2) 24 ( 5.0) 

Completed (days 1-42) 57 (46.3) 70(56.0) 67 (58.3) 53 (44.5) 247 (51.2) 
(Source: Reviewer's results) 

Table 42. Study ILP3004ST: demographic and baseline disease characteristics (randomized 
sample) (excluding schizoaffective patients) 

.Ii()~~~1jg;d .. .jlolO~i6:ii:lg/d .. Risj> 4"8 irtg/d . Pl!icebo. Totai 
N,,;,125 N=1l5 . N=119 N=482 

Age (yr) n 
Mean (SD) 38.5 (11.3) 38.9 (10.3) 37.2 (12.0) 37.9 (10.5) 38.1 (11.0) 
Median 40.0 39.0 36.0 38.0 39.0 
Min-Max 19-64 18-66 17-67 19-66 17-67 

Sex-n (%) 
Male 88 (71.5) 89 (71.2) 92 (80.0) 85 (71.4) 354 (73.4) 
Female 35 (28.5) 36 (28.8) 23 (20.0) 34 (28.6) 128 (26.6) 

Race-n (%) 
Caucasian 71 (57.7) 75 (60.0) 70 (60.9) 66 (55.5) 282 (58.5) 
Black 46 (37.4) 38 (30.4) 37 (32.2) 43 (36.1) 164 (34.0) 
Other 6 ( 4.9) 12 ( 9.6) 8 ( 6.9) 10 ( 8.4) 36 ( 7.5) 

DSM-JV diagnosis 
Disorganized 19 (15.5) 8 ( 6.4) 11 ( 9.6) 9 ( 7.6) 47 ( 9.8) 
Paranoid 81 (65.9) 87 (69.6) 83 (72.2) 90 (75.6) 341 (70.8) 
Undifferentiated 23 (18.7) 30 (24.0) 21 (18.3) 20 (16.8) 94 (19.5) 

Baseline BPRS-total 
score 
N 122 125 114 118 479 
Mean (SD) 55.0 (9.2) 53.3 (9.1) 54.7 (10.0) 53.7 (9.5) 54.2 (9.4) 
Median 56.0 54.0 55.0 53.0 54.0 
Min-Max 33 -82 35-82 35-86 34-81 33 -86 

(Source: ReViewer's results) 
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6.3 Study ILP3005ST 

Table 43. Study ILP3005ST: disposition of patients (randoniized schizophrenia subsample) 
... 

.··.12~~~fd 2b-i2:gld . 
WSi> Placebo Total 

6-8tnglrl 
.:N;= 120 .. . N= 114·· N';' 126 N=548· 

Discontinued (days 1-42) - n (%) 88 (46.8) 42(36.8) 35 (27.8) 57 (47.5) 222 (40.5) 

Adverse experiences 5 ( 2.7) 6 ( 5.3) 4 ( 3.2) 5 ( 4.2) 20 ( 3.7) 
Abnormal test/lab procedure/values 1 ( 0.5) o ( 0.0) 1 ( 0.8) 1 ( 0.8) 3 ( 0.6) 
Unsatisfactory therapeutic effect 51 (27.1) 22 (19.3) 10 ( 7.9) 37 (30.8) 120 (21.9) 
Condition no longer requires drug 1 ( 0.5) o ( 0.0) O( 0.0) o ( 0.0) 1 ( 0.2) 
Protocol violation 1 ( 0.5) 2 ( 0.9) 3 ( 1.6) 4 ( 0.8) 5 ( 0.9) 
Withdrawal of consent 22 (11.7) 10 ( 8.8) 13 (10.3) 9 ( 7.5) 54 ( 9.9) 
Lost to follow-up 5 ( 2.7) 3 ( 2.6) 5 ( 4.0) 4 ( 3.3) 17 ( 3.1) 
Administrative problems 2 ( 1.1) o ( 0.0) O( 0.0) o ( 0.0) 2 ( 0.4) 

Completed (days 1-42) 100 (53.2t 72 (63.2) 91J72.2) 63 (52.5) 326 (59.5) 
(Source: revIewer's results) 

Table 44. Study ILP3005ST: demographic and baseline disease characteristics (randomized 
schizophrenia subsample) 

. no 12.-16 Iilgld no 20~24riigld •. RJsp 6-8 riigld Placebo Total 
N=J8g·· N~I14· . N=126 N=120 N=548 

Age (yr) n 
Mean (SD) 39.0 (11.4) 36.1 (10.9) 40.0 (10.7) 38.4 (l0.4) 38.5 (11.0) 
Median 38.0 36.0 39.5 38.0 38.0 
Min-Max 18-65 19-65 18-64 18-64 18-65 

Sex-n (%) 
Male 120 (63.8) 84 (73.7) 78 (61.9) 75 (62.5) 357 (65.2) 
Female 68 (36.2) 30 (26.3) 48 (38.1) 45 (37.5) 191 (34.8) 

Race-n (%) 
Caucasian 129 (68.6) 79 (69.3) 97 (77.0) 82 (68.3) 387 (70.6) 
Black 53 (28.2) 27 (23.7) 21 (16.7) 30 (25.0) 131 (23.9) 
Other 6 ( 3.2) 8 ( 7.0) 8 ( 6.3) 8 ( 6.7) 30 ( 5.5) 

Baseline BP RS-total 
score 

N 186 113 123 120 542 
Mean (SD) 54.6 (7.5) 55.3 (8.5) 55.7 (8.6) 55.3 (8.6) 55.2 (8.2) 
Median 54.5 55.0 55.0 55.0 55 
Min-Max 39-79 39-85 38-92 35-90 35-92 

(Source: revIewer's results) 

Table 45. Study ILP300SST: reviewer's efficacy results: change from endpoint to baseline in BPRS 
total score (LOCF) (excluding schizoaffective patients); MITT sample, risperidone-referenced 

11012-16 Dig 110 20~24 mg. Risp 6-8 mg Placebo 

Sample size 178 111 119 113 
LS Means * 7.4 8.8 11.4 4.3 
Difference from risperidone** -4.04 -2.66 -7.13 
(95% confidence interval) (-6.82, -1.25) (-5.76,0.45) (-10.20, -4.05) 

Unadiusted p-values 0.005 0.093 <0.001 
(Source: revIewer's results) 
* Reviewer's note: positive changes indicate improvements. 
** Risperidone is used as a reference. All differences are against risperidone. 
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Table 46. Study ILP3005ST: demographic and baseline disease characteristics (MITT 
schizophrenia subsamnle stratified by the date of treatment arms modification) 

...... TIo H-i6trilild' ~1lir2!M4hiwd lljSb 6:ShiliJd, . pliic~bo . ·rotal 
Pre~dose modification 

Age (yr) n 68 NA 38 39 145 
Mean (SD) 38.8 (11.3) 41.1 (10.8) 35.6 (8.7) 38.6 (10.6) 
Median 39.5 41.0 36.0 38.0 
Min-Max 18-61 22-62 18-55 18-62 

Sex-n (%) 
Male 51 (75.0) NA 24 (63.2) 28 (71.8) 103 (71.0) 
Female 17 (25.0) 14 (36.8) 11 (28.2) 42 (29.0) 

Race-n (%) 
Caucasian 41 (60.3) NA 22 (57.9) 21 (53.9) 84 (57.9) 
Black 25 (36.8) 14 (36.8) 16 (41.0) 55 (37.9) 
Other 2 (2.9) ·2 (5.2) 2 (5.1) 6 (4.1)' 

Baseline BPRS-total 
score 
N 68 NA 38 39 145 
Mean (SD) 53.3 (7.7) 55.0 (8.7) 57.0 (7.8) 54.7 (8.1) 
Median 53.0 54.5 56.0 55.0 
Min-Max 40-79 38-77 41-77 38-79 

Post~dose 

modification 
Age (yr) n 110 111 81 74 376 

Mean (SD) 39.5 (11.8) 36.2 (10.9) 40.1 (10.6) 39.7 (10.8) 38.7 (11.2) 
Median 38.5 36.0 39,0 41.0 38.0 
Min-Max 21-65 19-65 18-64 18-64 18-65 

Sex-n (%) 
Male 62 (56.4) 81 (73.0) 49 (60.5) 42 (56.8) 234 (62.2) 
Female 48 (43.6) 30(27.0) 32 (39.5) 32 (43.2) 142 (37.8) 

Race-n (%) 
Caucasian 87 (79.1) 78 (70.3) 70 (86.4) 55 (74.3) 290 (77.1) 
Black 19(17.3) 25 (22.5) 5 (6.2) 13 (17.6) 62 (16.5) 
Other 4 (3.6) 8 (7.2) 6 (7.3) 6 (8.1) 24 (6.3) 

Baseline BPRS-total 
score 
N 110 111 81 74 376 
Mean (SD) 55.4 (7.3) 55.1 (8.1) 55.9 (8.6) 54.7 (9.1) 55.3 (8.2) 
Median 56.0 55.0 55.0 55.0 55.0 
Min-Max 39-71 39-75 38-92 35-90 35-92 

(Source: reviewer's results) 
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1. EXECUTIVE SUMMARY 

1.1. Conclusions and Recommendations 

The 24-month oncogenicity study in ~':D®(SD)BR RATS from --....~ __ 
~ had 60 animals per gender in each of the two vehicle control groups and in 
each of the three dose groups. Dose levels of 4, 8, and 16 mg/kg/day were administered 
via gavage and necropsies were performed on all animals and all tissues were 
microscopically examined. Both the reviewer and the sponsor concluded that survival 
was not affected by the treatment. Individual tumor/tissue combinations did not approach 
statistical significance. However, the combined incidences for islet cell adenomas and 
islet cell carcinomas in the pancreas of the female rats' almost reached statistical 
significance at the a-level for common tumors. As this finding was not robust, the 
reviewer evaluated the validity of both the female and the male rat studies. She concluded 
that there were sufficient numbers of animals exposed sufficiently long to allow for late 
developing tumors. However, it seemed that the high dose exceeded the MTD. The 
sponsor had concluded that the MTD was either attained or exceeded. Whether either the 
male or the female rat study can be considered valid in the presence of no statistically 
significant increases in tumors is left to the expertise of the reviewing pharmacologist. 

The 24-month oncogenicity study ir: _-.,. ::::D-I®(ICR)BR MICE from ~, __ - .. v-
,~", ...... _--had 60 animals per gender in each of two vehicle control groups and in three 

treated groups. The test article was administered at levels of 2.5, 5.0, and 10 mglkg/day 
via gastric intubation and necropsies were performed on all animals and all tissues were 
microscopically examined. Due to high mortality among the high dose animals, both 
male and female high dose groups were terminated early and the remaining animals were 
allowed to live longer. The reviewer and the sponsor used somewhat different approaches 
for handling the multiple sacrifices. Both the sponsor and the reviewer concluded that 
survival was affected by treatment. Also, both the sponsor and the reviewer concluded 
that no tumor finding reached the proper statistical significance levels. The sponsor 
concluded that the MTD was exceeded based on the decreased survival in all treated 
groups compared to the control groups. The reviewer agreed with this statement with 
respect to the female mice. However, in the reviewer's evaluations of the validity of the 
male mouse study, a small but consistent average body weight reduction of the high dose 
group compared to the control could be indicative that· the high dose was close to the 
MTD. Whether this conclusion is appropriate in the light of the great effect of the high 
dose on mortality, is left to the expertise ofthe reviewing pharmacologist. 

1.2. Brief Overview of Carcinogenicity Studies 

b(4) 

The study; - ::::D®(SD)BR RATS was a standard whole life oncogenicity study 
where all animals were necropsied and all tissues were microscopically examined. There b(4) 

b(4) 
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were two identical controls and dose levels 4, 8, and 16 mg/kg/day were administered via 
gavage. 

The study in - :CD-l ®(ICR)BR MI(::E was planned as a standard whole life 
oncogenicity study where all animals were necropsied and all tissues were 
microscopically examined. There were two identical controls and dose levels 2.5, 5, and 
10 mg/kg/day were administered via gastric intubation. There were an unusual number of 
early deaths which were attributed to intubation errors. These decedents were replaced by 
stock animals. Further, due to high mortality in the high dose animals, these groups were 
terminated early. The remaining female mice were terminated a week later, whereas the 
remaining male mice lasted the full two years. 

1.3. Statistical Issues and Findings 

There were no major statistical issues in the rat data. For the mouse data there was the 
complication of having the high dose males and females terminated early but not one of 
the two control groups as well, which would have provided a comparison group. 
Therefore, the reviewer performed several analyses. One for each gender where all mice 
were censored at the week of the early termination and an additional analysis per gender, 
where the high dose was omitted and trend tests performed on the remaining groups using 
their terminal sacrifice time. The sponsor used a different approach which assigned the 
various terminal sacrifices to the proper groups and analyzed tumor data in one overall 
approach. The sponsor's and the reviewer's final conclusion were identical. 

2. INTRODUCTION 

2.1. Overview 

The 24-month oncogenicity study in -- 'CD®(SD)BR RATS from 
had 60 animals per gender in each of the two vehicle control groups and in 

each of the three dose groups. Dose levels of 4, 8, and 16 mg/kg/day were administered 
via gavage. Water and feed was available ad lib. throughout the study. Necropsies were 
performed on all animals and all tissues were microscopically examined. 

The 24-month oncogenicity study in - CD-l®(ICR)BR MICE from 
-- had 60 animals per gender in each of two vehicle control groups and in three 

treated groups. The test article was administered at levels of 2.5, 5.0, and 10 mg/kg/day 
via gastric intubation. Water and feed was available ad lib. throughout the study. 
Necropsies were performed on all animals and all tissues were microscopically examined. 
Due to high mortality among the high dose animals, both male and female high dose 
groups were terminated in week 82. The remaining females were euthanized in week 90, 
whereas the remaining males were euthanized in week 105. Very early deaths (24 
females and 11 males) were replaced with stock animals. Most of these deaths were 
ascribed to intubation trauma. 

b(4) 

b(4) 
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2.2. Data Sources 

The sponsor provided the tumor and survival data for each species as SAS transport files. 
The reviewer did not encounter any difficulties in analyzing theses tumor data sets 
provided by the sponsor, except that the mouse data needed to be modified to permit 
analyses using the various terminal sacrifices. 

2.3. Statistical Issues 

The sponsor apparently treated all tumors incidental to death. They used Peto's analyses 
only on some of the tumor findings. They assigned special time intervals to the times of 
the various sacrifices and analyzed the tumor data in one analysis per gender. They 
planned to follow any statistically significant tumor increases with Fisher's Exact tests 
between treated groups and individual and combined control groups. The sponsor did 
combine the two identical control groups in their trend tests and used the a-levels 
suggested by FDA to compensate for the mUltiplicity problem. 

The reviewer employed the 'web-carcin' software made available to OB reviewers by Dr. 
T. Guo and Ms. F. Zhou, both ofDB2. This software automatically provides two-sided 
trend analyses of mortality and mortality-adjusted tests for one-sided linear increases in 
tumor incidences with dose. The primary method of tumor analysis was the exact 
permutation trend test with the combined control groups. A normal approximation to the 
test is used when the number of tumor-bearing animals is sufficiently large or when fatal 
and incidental tumors of the same kind are combined and their number of tumor-bearing 
animals is sufficiently large. The reviewer applied the same levels of significance for 
common and rare tumors as the sponsor did. 

There were no major statistical issues in the rat data. For the mouse data there was the 
complication of having the high dose males and females terminated early but not one of 
the control groups. Therefore, the reviewer performed the following analyses: one per 
gender where all mice were censored at the week of the early termination, and one 
additional analysis per gender, where the high dose was omitted and trend tests 
performed with the remaining groups and their terminal sacrifice. 

It is noted that the label for the mouse data read 'rats' and were filed in the rat folder. 
Similarly the rat data were labeled 'mouse' and had been filed in the mouse folder. The 
species were properly identified within each data set. 

3. STATISTICAL EVALUATION 

3.1. Rat Study 

This was a 24-month oncogenicity study ir: - CD®(SD)BR rats from 
---- There were 60 animals per gender in each ofthe two vehicle control groups bl4) 
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and in each of the three dose groups. Dose levels of 4, 8, and 16 mglkg/day were 
administered via gavage. Upon arrival, all animals were housed three per cage (by sex) 
for a minimum of three days. Thereafter, all animals were housed individually in wire
mesh cases. Animals were assigned to treatment based on randomized block design, 
where body weight strata provided the blocks. Water and feed was available ad lib. 
throughout the study. Necropsies were performed on all animals and all tissues were 
microscopically examined. 

3.1.1. Sponsor's Results 

After 103 weeks of treatment, the sponsor observed survival rates of33 - 47% among the 
female rats and of 33 - 50% among the male rats. The survival rates of the two control 
groups and the high dose animals were similar and the sponsor concluded that 'survival 
was unaffected by test article administration.' 

The sponsor reported that there were no trends indicating an increased incidence in 
tumors of any type, including mammary fibroadenomas or adenocarcinomas. The sponsor 
concluded that the 'MTD was attained or exceeded based on decreases of more than 20% 
for body weight changes' from the start of the study in all iloperidone-treated animals 
compared to the control groups. 

3.1.2. Reviewer's Results 

3.1.2.1. Female Rats 

The reviewer used the sponsor's SAS transport file for rats to analyze the mortality and 
tumor data of the female gender. She observed almost identical numbers of animals 
surviving till the terminal sacrifice and agreed with the sponsor's conclusions, that 
survival was not affected by the test article (Tables 1,2 and Figure 1). 

The sponsor provided incidence tables for several mammary and pituitary tumors among 
the females. The reviewer obtained the identical incidences for each these tumors per 
treatment group. As the tumor/tissue combinations were recorded in the data set, none 
reached statistical significance. Combining benign islet cell adenomas and malignant islet 
cell carcinomas in the pancreas led to incidences of2, 2, 0, 3, 7 for the two control, low, 
medium and high dose groups, respectively, which are identical to the sponsor's 
numbers. The p-value for the exact permutation trend test was of 0.0084, which is not 
significant at an a-level of 0.005. The asymptotic test produced a p-value of 0.0051, 
which is very close to the criterion for a significant trend in a common tumor. It may 
ultimately be decided that this finding is not of importance however the reviewer was 
surprised that the sponsor stated 'the significance level of 0.05 for islet cell tumors 
(adenomas and carcinomas) was not considered to be indicative of a test article related 
effect'. In the reviewer's opinion, the finding is significant at a higher a-level than 0.05. 
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Table 1: Mortality of Female Rats 

Analysis of Mortality No. Risk No. Died No. Alive Pct Survival Pct Mortality 
0-52 60 1 59 98.3 1.7 
53-78 59 11 48 80.0 20.0 

CTRI 79-91 48 15 33 55.0 45.0 
92-103 33 11 22 36.7 63.3 

FINALKILLl04-10622 22 0 
0-52 60 2 58 96.7 3.3 
53-78 58 12 46 76.7 23.3 

CTR2 79-91 46 14 32 53.3 46.7 
92-103 32 11 21 35.0 65.0 

FINALKILLl04-10621 21 0 0.0 100.0 
0-52 60 2 58 96.7 3.3 
53-78 58 8 50 83.3 16.7 

LOW 79-91 50 11 39 65.0 35.0 
92-103 39 9 30 50.0 50.0 

FINALKILLl04-10630 30 0 
0-52 60 2 58 96.7 3.3 
53-78 58 5 53 88.3 11.7 

MED 79-91 53 9 44 73.3 26.7 
92-103 44 16 28 46.7 53.3 

FINALKILL104-10628 28 0 
0-52 60 59 98.3 1.7 
53-78 59 7 52 86.7 13.3 

HIGH 79-91 52 16 36 60.0 40.0 
92-103 36 15 21 35.0 65.0 

FINALKILLI04-10621 21 0 

Table 2: Mortality Trends among Female Rats 

Method 
Cox Kruskal-WalIis 

Statistics P-Value Statistics P-Value 

Time-Adjusted Trend Test 4.5358 
Depart from Trend 

0.2091 4.3873 0.2226 

Dos.e-Mortality Trend 0;1551 0.6937 0.5994 0.4388 
Homogeneity 4.6910 0.3205 4.9867 0.2887 
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Figure 1: Kaplan Meier Survival Curves for Female Rats 
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3.1.2.2. Male Rats 

The reviewer also used the sponsor's SAS transport file for rats to analyze the mortality 
and tumor data of the male gender. She again observed almost identical numbers of 
animals surviving until the terminal sacrifice and agreed with the sponsor's conclusions, 
that survival was not affected by the test article (Tables 4, 5 and Figure 2). None of the 
tumor findings increased significantly with dose (Table 6) 

Table 4: Mortality of Male Rats 

Analysis of Mortality No. Risk No. Died No. Alive Pet Survival Pet Mortality 

0-52 60 3 57 95.0 5.0 

53-78 57 7 50 83.3 16.7 
CTRI 79-91 50 10 40 66.7 33.3 

92-103 40 10 30 50.0 50.0 

FINALKILLl04-1Q630 30 0 

0-52 60 4 56 93.3 6.7 

53-78 56 7 49 . 81.7 18.3 
CTR2 79-91 49 8 41 68.3 31.7 

92-103 41 15 26 43.3 56.7 

FINALKILLl04-10626 26 0 

0-52 60 3 57 95.0 5.0 

53-78 57 12 45 75.0 25.0 

LOW 79-91 45 6 39 65.0 35.0 

92-103 39 13 26 43.3 56.7 

FINALKILLl04-10626 26 0 

0-52 60 6 54 90.0 10.0 

53-78 54 8 46 76.7 23.3 
MED 79-91 46 12 34 56.7 43.3 

92-103 34 14 20 33.3 66.7 

FINALKILLlO4-10620 20 0 0.0 100.0 

0-52 60 3 57 95.0 5.0 

53-78 57 8 49 81.7 18.3 

HIGH 79-91 49 7 42 70.0 30.0 

92-103 42 10 32 53.3 46.7 

FINALKILLI04-10632 32 0 
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Table 5: Mortality Trends among Male Rats 

Method 
Cox Kruskal-Wallis 

Statistics P-Value Statistics P-Value 

Time-Adjusted Trend Test 5.3811 0.1459 4.8803 0.1808 
Depart from Trend 

Dose-Mortality Trend 0.0506 0.8221 0.0036 0.9519 
Homogeneity 5.4316 0.2458 4.8839 0.2994 

Figure 2: Kaplan Meier Survival Curves for Male Rats 
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• Tumor incidences are shown per control group but were combined for the trend tests. 

3.1.2.3. Validity of Male and Female Rat Study 

In case the borderline significant increase in pancreatic islet cell adenomas and 
carcinomas (combined) among the female rats is not considered a clear finding, the 
reviewer evaluated the validity of this study as well as that of the male rats, where no 
increase in tumor incidences approached statistical significance. Two criteria are 
considered for this purpose: 

i) Were sufficient numbers of animals exposed long enough to allow for late
developing tumors? 

ii) Did the high dose provide a sufficient tumor challenge? 

The number of animals and the length of exposure can be assessed at weeks 52, 80-90, 
and at termination, but are generally considered adequate if 20-30 animals survive 
through weeks 80-90. With at least 20 animals in any group of the male and female 
animals lasting till study end at week 103, the reviewer concluded that there were 
sufficient numbers of animals exposed long enough. In determining whether the high 
dose provided an adequate tumor challenge, one expects the high dose to be close to the 
MTD. The following criteria are employed in this assessment: 
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iii) A dose is considered adequate if there is a detectable reduction in average 
body weight of up to 10% in a dosed group relative to the controls, or 

iv) A dose is considered adequate if the dosed animals show a slightly increased 
mortality compared to the controls, or 

v) A dose is considered an MTD ifthe dosed animals exhibit severe toxic effects 
attributed to the chemical. This latter evaluation is performed by the 
pharmacologist/toxicologist. 

The high dose females had lower average body weights than the combined controls early 
on. By week 26, their average body weight was 11 % lower than the one of the combined 
controls. This difference continued to increase till 23% at study end (week 103). There 
was no statistically significant difference in the mortality experience of the female rats. 
Numerically, the high dose and the two control groups had basically identical mortality 
experiences and this criterion cannot be used to establish the high dose as being close to 
the MTD. Based on the body weight data it seems that the high dose exceeded the MTD 
for the female rats. 

The high dose male rats experienced more pronounced lower average body weights than 
the combined controls. The difference was already 24% by week 26 and increased to a 
maximum of 31 % by week 78. By week 103 the difference had fallen back to 28%. The 
mortality experience of the high dose male rats was basically identical to the one of the 
combined controls and this criterion cannot be used to establish the high dose as being 
close to the MTD either. Again, based on body weight data it seems that the high dose 
exceeded the MTD for the male rats. 

The sponsor had concluded that the MTD 'was attained or exceeded based on decreases 
of more than 20% for body weight changes from interval 0 (the initiation of dosing) in all 
IL0522-treated groups when compared to the control groups.' 

The final decision whether the study in either gender can be considered valid in the 
presence of no statistically significant increases in tumors (or of only an· almost 
statistically significant finding among the female~),. is left to the expertise of the 
reviewing pharmacologist. 

3.2. Mouse Study 

This study was planned as a 24-month oncogenicity study in _-:-. :D-I ®(ICR)BR mice 
from-·__ I:>ut the high doses had to be terminated early. There b(4) 
were 60 animals per gender in each of two vehicle control groups and in three treated 
groups. The test article was administered at levels of 2.5, 5.0, and 10 mg/kg/day via 
gastric intubation. Upon arrival, all animals were housed three per cage (by sex) for a 
minimum of three days. Thereafter, all animals were housed individually in wire-mesh 
cases. Animals were assigned to treatment based on randomized block design, where 
body weight strata provided the blocks. Water and feed was available ad lib. throughout 
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the study. Necropsies were performed on all animals and all tissues were microscopically 
examined. 

Due to high mortality among the high dose animals, both male and female high dose 
groups were'terminated in week 82. The remaining females were euthanized in week 90, 
whereas the remaining males were euthanized in week 105. Very early deaths (24 
females and 11 males) were replaced with stock animals. Most of these deaths were 
ascribed to intubation trauma. 

3.2.1. Sponsor's Results 

The sponsor noted decreased survival in all treated groups but especially among the 
treated fe!p.ales. When the survival of the high dose males and females had fallen to about 
33%, both groups were terminated in week 82. The remaining female groups were 
terminated in week 90 and the remaining male mice were euthanized in week 104. The 
sponsor concluded that the 'MID was exceeded based on the decreased survival of all 
IL0522-treated groups when compared to the control group.' 

The sponsor reported some increases in non-neoplastic and neoplastic microscopic 
findings. In particular alveolar-bronchiolar adenomas were 'slightly' increased in the low 
dose males and showed a p-value of <0.05 with the Peto method. This p-Ievel was not 
statistically significant at the a-level for common tumors (0.005). 

3.2.2. Reviewer's Results 

3.2.2.1. Female Mice 

The reviewer used the sponsor's SAS transport file for mice to analyze the mortality and 
tumor data of the female gender. Compared to the sponsor's Table 1 in their Final Report, 
she observed identical numbers of animals surviving to various study weeks and until the 
early terminal sacrifice and very similar numbers for the. animals living to the late 
sacrifice. The tests for increased mortality with dose were highly statistically significant 
when all animals were censored at the time when the high dose was terminated (Tables 7, 
8 and Figure 3). Tables 13, 14, and Figure 5 in the Appendix give the survival results 
when the high dose is excluded. There still remained a. highly statistically significant 
negative effect on survival of the low and mid-dose animals, which confirms the 
sponsor's statement that 'Test article-related reductions .in survival were noted in all 
treated groups and were more pronounced in the female groups.' 

The sponsor provided incidence tables for the mammary tumors among the females. The 
reviewer obtained the identical incidences for each these tumors per treatment group. The 
sponsor discussed the increase of the low-dosed animals compared to the controls (0, 1, 
and 12 for control 1, control 2, and low dose, respectively). However, as the incidences 
for the mid- and high dose animals were only 2 and 1 respectively, a trend test was not 
statistically significant. Any combination of tumors present in the mammary gland would 
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not result in a statistically significant trend test. Whether the substantial increase seen in 
the low-dose females presents a finding of clinical importance is left to expertise of the 
reviewing pharmacologist. In the reviewer's analyses and consistent with the sponsor's 
report, none of the trend tests for increases in tumor incidences with dose approached 
statistical significance when all dose groups were used or when the high dose group was 
excluded from the analyses (Tables 9 and 15). 

Table 7: Mortality Table for Female Mice 

Analysis of Mortality No. Risk No •. Died No. Alive Pct Survival Pct Mortality 
0-52 60 8 52 86.7 13.3 

CTR1 
53-78 52 8 44 73.3 26.7 
79-82 44 43 71.7 28.3 

FINALKILL 83-91 43 43 0 
0-52 60 5 55 91.7 8.3 

CTR2 
53-78 55 7 48 80.0 20.0 
79-82 48 2 46 76.7 23.3 

FINALKILL 83-91 46 46 0 
0-52 60 9 51 85.0 15.0 

LOW 
53-78 51 13 38 63.3 36.7 
79-82 38 3 35 58.3 41.7 

FINALKILL 83-9135 35 0 
0-52 60 10 50 83.3 16.7 

MED 
53-78 50 17 33 55.0 45.0 
79-82 33 3 30 50.0 50.0 

FINALKILL 83-91 30 30 0 
0-52 60 20 40 66.7 33.3 

ruGH 
53-78 40 18 22 36.7 63.3 
79-82 22 1 21 35.0 65.0 

FINALKILL 83-9121 21 0 

Table 8: Mortality Trends for Female Mice 

Method 
Cox Kruskal-Wallis 

Statistics P-Value Statistics P-Value 

Time-Adjusted Trend Test 0.5279 0.9127 0.8590 0.8353' 
Depart from Trend 

Dose-Mortality Trend 32.0283 0.0000 32.4510 0.0000 
Homogeneity 32.5563 0.0000 33.3100 0.0000 
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Figure 3: Kaplan-Meier Survival Curves for Female Mice 
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Table 9: Trend Trends for Female Mice 
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3.2.2.2. Male Mice 

19 

The reviewer used the sponsor's SAS transport file for mice to analyze the mortality and 
tumor data of the male gender. Compared to the sponsor's Table 1 in their Final Report, 
she observed almost identical numbers of animals surviving to various study weeks and 

. to the early and to the late terminal sacrifices. When the high-dose animals were included 
and all animals censored at time of their (the high-dose's) termination, the trend tests in 
mortality were highly statistically significant (p=O.OOOO), (Tables 10, 11 and Figure 4). 
When the high dose animals were excluded from the mortality analyses, the trend tests 
were statistically significant only at a=0.05 (Cox p-value=O.0490, Kruskal-Wallis p
value=0.0511) (Tables 16, 17 and Figure 6). 

The sponsor discussed a 'slight increase in the incidence of alveolar-bronchiolar 
adenomas' in the low dose males when compared to the control groups. They explained 
their analysis approach specifically for the lung tumors (p. 35 in sponsor's Final Report) 
and reported a statistical significant finding at the 0.05 level for alveolar-bronchiolar 
adenomas by the method of Peto. An analysis of alveolar-bronchiolar carcinomas or of 
the combined tumor types did not attain such a level of significance. As these tumors are 
considered common, the finding was not considered statistically significant the proper a, -
level (a,=0.005). The reviewer is not clear how the sponsor reached a p-value of <0.05 for 
the observed incidences of7, 8, 12, 7,2 (control 1, control 2, low, medium, and high dose 
groups respectively). The exact permutation trend test with all groups (and censored at 
the time of the terminal sacrifice of the high dose) produced a p-value of 0.8415 which 
was corroborated by the normal approximation test with a p-value of 0.8319 (Table 12). 
When the high dose was excluded and the terminal sacrifice was after week 103, the 
respective p-values were 0.3252 and 0.3028. Granted, the sponsor used a somewhat 
different approach in that he analyzed all treatment groups together by creating special 
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intervals for the various scheduled sacrifices. However, it seems unusual that a sequence 
of such numbers could result in a minimally statistically significant linear trend. 
However, more importantly, the sponsor's and the reviewer's conclusions are consistent 
in that these findings do not approach the level of statistical significance necessary for 
common tumors. The reviewer also agreed with the sponsor that neither alveolar
bronchiolar carcinomas in the lung or any other tumor finding approached statistical 
significance when all dose groups were used nor when the high dose was excluded 
(Tables 12 and 18). 

Table 10: Mortality Table for Male Mice 

Analysis of Mo~tality No. Risk No. Died No. Alive Pct Survival Pct Mortality 
0-52 60 10 50 83.3 16.7 

CTRI 53-78 50 2 48 80.0 20.0 
79-82 48 1 47 78.3 21.7 

FINALKILL 83-10547 47 q 
0-52 60 8 52 86.7 13.3 

CTR2 
53-78 52 9 43 71.7 28.3 
79-82 43 42 70.0 30.0 

FINALKILL 83-105 42 42 0 
0-52 60 11 49 81.7 18.3 

LOW 
53-78 49 2 47 78.3 21.7 
79-82 47 46 76.7 23.3 

FINALKILL 83-105 46 46 0 
0-52 60 12 48 80.0 20.0 

MED 
53-78 48 9 39 65.0 35.0 
79-82 39 2 37 61.7 38.3 

FINALKILL 83-10537 37 0 
0-52 60 17 43 71.7 28.3 

mGH 
53-78 43 17 26 43.3 56.7 
79-82 26 5 21 35.0 65.0 

FINALKILL 83-10521 21 0 

Table 11: Mortality Trends in Male Mice 

Method 
Cox Kruskal-Wallis 

Statistics P-Value Statistics P-Value 

Time-Adjusted Trend Test 3.7745 0.2869 2.4885 0.4774 
Depart from Trend 

Dose-Mortality Trend 25.6299 0.0000 20.7569 0.0000 
Homogeneity 29.4044 0.0000 23.2453 0.0001 
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Figure 4: Kaplan Meier Survival Curves for Male Mice 
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3.2.2.3. Validity of Male and Female Mouse Study 

There was not a single statistically significant tumor trend among either gender whether 
all treatment groups were used and censored at the time the high dose was terminated or 
whether the high dose was excluded from the analyses and the remaining groups were 
censored at their later terminal sacrifice. Hence the validity of the studies needs to be 
established. A whole life carcinogenicity study is considered valid despite no significant 
tumor findings if the following two criteria are met: 

vi) Were sufficient numbers of animals exposed long enough to allow for late
developing tumors? 

vii) Did the high dose provide a sufficient tumor challenge? 

The number of animals and length of exposure can be assessed at weeks 52, 80-90, and at 
termination, but are generally considered adequate if 20-30 animals survive through 
weeks 80-90. Though the high dose was terminated early for both genders at week 83, 
there were still 21 male and female mice alive before their early sacrifice. The control 
and other treatment groups had at least 30· animals left at that time point. Hence there 
were sufficient numbers of animals exposed long enough to allow for late-developing 
tumors. 
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In determining whether the high dose provided an adequate tumor challenge, one expects 
the high dose to be close to the MTD. The following criteria are employed in this 
assessment: 

viii) A dose is considered adequate if there is a detectable reduction in average 
body weight of up to 10% in a dosed group relative to the controls, or 

ix) A dose is considered adequate if the dosed animals show a slightly increased 
mortality compared to the controls, or 

x) A dose is considered an MTD if the dosed animals exhibit severe toxic effects 
attributed to the chemical. This latter evaluation is performed by the 
pharmacologist/toxicologist. 

The high dose females actually had up to 9 % greater average body weights than the 
controls, and this criterion cannot be used to establish the high dose as an MID. The high 
dose group had twice the cumulative mortality by week 83 than the one averaged over the 
two controls, a finding which was highly statistically significant. The sponsor noted that 
the MTD was exceeded based on mortality findings, which are fully corroborated by the 
reviewer's analyses. . 

There was a detectable reduction in average body weights of the high dose males versus 
the vehicle controls. As early as weeks 1 - 3 and again after week 22, the average body 
weights of the high dose males were generally 4 - 5 percent lower than the one of the 
combined controls. This would establish the high dose as an MTD and the male mouse 
study as valid despite no positive tumor findings. 

The final decision whether the study can be considered valid for either gender is left to 
the expertise of the reviewing pharmacologist. 

4. CONCLUSIONS 

The 24-month oncogenicity study it - -=:D®(SD)BR RATS from -~-.• >~>. b(4) 
.... , ,.''''- had 60 animals per gender in each of the two vehicle control groups and in 

each of the three dose groups. Dose levels of 4, 8, and 16 mg/kg/day were administered 
via gavage' and necropsies were performed on all animals and all tissues were 
microscopically examined. Both the reviewer and the sponsor .concluded that survival 
was not affected by the treatment. Individual tumor/tissue combinations did not approach 
statistical significance. However, the combined incidences for islet cell adenomas and 
islet cell carcinomas in the pancreas of the females approached statistical significance at 
the a-level for common tumors. The p-value from the Exact Permutation Trend Test fell 
short at 0.0084 but the normal approximation test had a p-value of 0.0051. As this finding 
was not robust, the reviewer evaluated. the validity of both the female and the male rat 
study. She concluded that there were sufficient numbers of animals exposed sufficiently 
long to allow for late developing tumors. In determining whether the high dose presented 
a sufficient tumor challenge, i.e. was close to the MID, the mortality could not be used. 
For both males and the females, the high dose groups experienced either slightly better 
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(males) or identical cumulative mortality by the end of the study. The high dose males 
had pronounced lower average body weights than their combined controls. The high dose 
females had lower body weight that their controls which reached 11 % by week 26 but 
continued to increase to 23 % by study end. The sponsor concluded that the MTD was 
either attained or exceeded based on body weight changes, i.e. differences in body weight 
increases, of more than 20 %. The reviewer based her calculations on differences of 
average body weights of the high dose compared to the controls at the various time 
points, where the results for the females were not as pronounced. Whether either the male 
or the female rat study can be considered valid in the presence of no (or only almost) 
statistically significant increases in tumors is left to the expertise of the reviewing 
pharmacologist. 

The 24-month oncogenicity study ir~ -' SD-l ®(ICR)BR MICE from -----
had 60 animals per gender in each of two vehicle control groups and in three 

treated groups. The test article was administered at levels of 2.5, 5.0, and 10 mg/kg/day 
via gastric intubation and riecropsies were performed on all animals and all tissues were 
microscopically examined. Due to high mortality among the high dose animals, both 
male and female high dose groups were terminated in week 82. The remaining females 
were euthanized in week 90, whereas the remaining males were euthanized in week 105. 
Very early deaths (24 females and 11 males) were replaced with stock animals. Most of 
these deaths were ascribed to intubation trauma. Due to the early termination of the high 
dose animals but not of one of the control groups, the reviewer performed two sets of 
analyses: one (per gender) where all animals were used but all were censored at the time 
of the terminal sacrifice of the high dose animals, and one (again per gender) where the 
high dose was excluded and the remaining animals analyzed using their terminal sacrifice 
time. When all animals were used, the increase in mortality with dose was highly 
statistically significant for both the male and female mice. When the high dose animals 
were excluded from the analyses, the trends for increase in mortality among the male 
mice were now statistically significant at only a=0.05 whereas for the females the high 
level of significance did essentially not change. Among the male mice there were no 
statistically significant increases in tumor findings whether the high dose was included or 
excluded in the analyses. The sponsor reported the same conclusions when the 
appropriate a-levels are applied. There was one minor discrepancy between the sponsor's 
and the reviewer's analysis results for the increase in alveolar-bronchiolar adenomas in 
the lungs of the male mice. The reviewer'S trend tests were Clearly non-significant, 
whereas the sponsor's use of 'the method of Peto' led to a significant finding at a=0.05. 
The sponsor had described their analyses of the lung tumors in detail but did not provide 
the numeric results. Though the reviewer is not clear what caused this difference in 
findings, it is of no great consequence as the sponsor's finding did not approach the 
proper a-level for common tumors (a=0.005). Again, both the sponsor and the reviewer 
concluded that no tumor finding reached the proper statistical significance level in either 
gender. The sponsor concluded that the MTD was exceeded based on the decreased 
survival in all treated groups compared to the control groups. The reviewer agreed with . 

. this statement with respect to the female mice. However, in the reviewer's evaluations of 
the average body weights of the male mice, one could conclude that the study was valid, 
as the high dose had average body weights of 4 to 5 percent lower than their controls for 

b(4) 
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most of the study. The treatment's effect on mortality or on the average body weights 
appear to lead to conflicting conclusions. The final decision as to the validity of either 
mouse study in the presence of no statistically significant increase in any tumor is left to 
the expertise of the reviewing pharmacologist. 

5. APPENDIX: Analyses of the Mouse Data with the High Dose Excluded 

5.1. Female Mice 

The high dose was terminated at week 83 and the remaining groups were terminated a 
week later. In the main body of the review the results are presented where all treatment 
groups are used but censored at week 83. Here, the mortality and tumor findings are 
investigated with the high dose group excluded but study end is week 90. The survival 
analyses resulted in no change in the highly statistically significant effect ofthe treatment 
on mortality (Tables 13 and 14 and Figure 5). As in the analysis involving all treatment 
groups, no tumor finding approached statistical significance (Table 15). 

Table 13: Mortality of Female Mice without High Dose 

Analysis of Mortality No. Risk No. Died No. Alive Pet Survival Pet Mortality 
0-52 60 8 52 86.7 13.3 

CTR1 
53-78 52 8 44 73.3 26.7 
79-89 44 4 40 66.7 33.3 

FINALKILL 90-91 40 40 0 
0-52 60 5 55 91.7 8.3 

CTR2 
53-78 55 7 48 80.0 20.0 
79-89 48 8 40 66.7 33.3 

FINAL KILL 90-91 40 40 0 
0-52 60 9 51 85.0 15.0 

LOW 
53-78 51 13 38 63.3 36.7 
79-89 38 15 23 38.3 61.7 

FINALKILL 90-91 23 23 0 
0-52 60 10 .so 83.3 16.7 

MED 
53-78 50 17 33 55.0 45.0 

79-89 33 13 20 33.3 66.7 
FINALKILL 90-9120 20 0 
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Table 14: Mortality Trends for Female Mice without High Dose 

Method 
Cox Kruskal-Wallis 

Statistics P-Value Statistics P-Value 

Time-Adjusted Trend Test 1.3964 0.4975 1.2482 0.5357 
Depart from Trend 

Dose-Mortality Trend 19.6599 0.0000 16.4231 0.0001 
Homogeneity 21.0564 0.0001 17.6713 0.0005 

Figure 5: Kaplan Meier Survival Curves for Female Mice without High Dose 
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Table 15: Tumor Trends for Female Mice without High Dose 
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5.2. Male Mice 

The high dose was terminated at week 83 and the remaining groups were terminated at 
week 104. In the main body of the review the results are presented where all treatment 
groups are used but censored at week 83. Here, the mortality and tumor findings are 
investigated with the high dose group excluded but study end is week. 104. The survival 
analyses resulted in a large reduction of the previously highly statistically significant 
effect of the treatment on mortality. Now the trend tests for increased mortality with dose 
are barely significant at a=0.05 (Tables 16 and 17 and Figure 6). As in the analysis 
involving all treatment groups, no tumor finding approached statistical significance 
(Table 18). 
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Table 16: Mortality for Male Mice without High Dose 

Analysis of Mortality . No. Risk No. Died No. Alive Pct Survival Pct Mortality 
0-5-2 60 10 50 83.3 . 16.7 
53-78 50 2 48 80.0 20.0 

CTR1 79-91 48 4 44 73.3 26.7 
92-103 44 12 32 53.3 46.7 

FINALKILL104-10532 32 0 
0-52 60 8 52 86.7 13.3 
53-78 52 9 43 71.7 28.3 

CTR2 79-91 43 3 40 66.7 33.3 
92-103 40 9 31 51.7 48.3 

FINALKILL104-10531 31 0 
0-52 60 11 49 81.7 18.3 
53-78 49 2 47 78.3 21.7 

LOW 79-91 47 10 37 61.7 38.3 
92-103 37 11 26 43.3 56.7 

FINALKILL104-10526 26 0 
0-52 60 12 48 80.0 20.0 
53-78 48 9 39 65.0 35.0 

MED 79-91 39 8 31 51.7 48.3 
92-103 31 8 23 38.3 61.7 

FINALKILLl04-10523 23 0 

Table 17: Mortality Trends for Male Mice without High Dose 

Method 
Cox KrUskal-Wallis 

Statistics P-Vaiue Statistics P-Value 

Time-Adjusted Trend Test 0.0396 0.9804 0.0686 0.9663 
Depart from Trend 

Dose-Mortality Trend 3.8756 0.0490 3.8065 0.0511 
Homogeneity 3.9152 0.2708 3.8751 0.2753 

28 
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Figure 6: Kaplan Meier Survival Curves for Male Mice without High Dose 
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Table 18: Tumor Trends in Male Mice without High Dose 
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Secondary (Pharmacogenetics) Statistical Review 

Subject: NDA 22-1921 NOOO 

Drug Name: lIoperidone 

Indication: Treatment of schizophrenia 

Medical Division: Division of Psychiatric Products 

Background 

The purpose of this memo is to facilitate the statistical review and evaluation by Dr. Phillip Dinh in 
the context of interpreting evidence on ·whether iloperidone is shown superior to placebo in the 
schezophrenia patients who carry the CNTF FS63Ter(-I-) genotype" that has potential labeling 
consideration, see Appendix that included review recommendation by Dr. Dinh, the process of the 
blood sample collection of CNTF gene for pharmacogenetic (PG) assessment, and relevant text 
in the Sponsor's proposed label dated March 17, 2008. Of note, the efficacy of iloperidone in 
schizophrenia patients was demonstrated in ILP3005ST and VP-VYV-683-31 01, see Appendix 
(Table A.1 and Table A.2). 

Assessment of clinical benefit described in the CNTF(-/-) patient subset 

Two studies contained the genetic CNTF data: ILP3005ST (abbreviated as ILP3005) and VP
VYV-683-3101 (abbreviated as VP-3101). VP-3101 was prospectively planned to assess 
iloperidone effect in a stepdown manner, testing whetheriloperiodone 24 mg/day is superior to 
placebo in the intent-to-treat schizophrenia patients, and then testing whether the superior 
iloperidone effect, if concluded, is shown in the CNTF (-1-) subgroup. The prospectively specified· 
CNTF (-1-) subgroup objective in VP-3101 (study period 2005-2006) was based on the 
exploratory PG analyses in the 31 % miTT patients in the completed ILP3005 (study period 2000-
2001). The major design differences between the two studies are briefly summarized in Table 1. 

bl 1 M' d '. 1 I' d ff Ta e ajor eSlgn analYSIS i erences b etween ILP3005 and VP 31 1 - 0 
Key Design Element I LP3005 VP-3101 
Patient population 78.% schizophrenia; 22% schizoaffective 100% schizophrenia 

In 31% PG patients: 76% schizophrenia 
Patient sources . .Canada, Croatia, Germany, Hungary, Israel, US (32 sites) and 

Poland, South Africa, and USA India (9 sites) 
lIoperidone dosing flexible dosinn fixed dose 
dose regimen 12-16 mg/d (6 or 8 mg BID) 24 mg/d 

20-24 mg/d (10 or 12 mg BID) (added after 
completion of Study 3004*: -30% accrual) 

Active comparator risperidone 6-8 mg/d ziprazidone 160 mg/d 
Primary endpoint BPRS total score (sub-items of PANSS-T) PANSS total score 
Assessment time change from baseline at 6 weeks at 4 weeks 
Primary analysis LOCF MMRM with time variable . .. 

Study 3004 - an international 6wk BPRS study consists of two fleXible groups With sequenllal deCISion testing high dose, 
then testing low dose (10-16mgld vs pbo, p=0.001; 4-8mg/d vs pbo, p=0.012; risperidone vs. pbo, p<0.001). 

I investigated the prevalence of CNTF(-I-) genotype in schizophrenia patients. The observed 
prevalence was 81% in the convenience PG sample of ILP3005, and 78% in VP-3101 (excluding 
1.7% patients with CNTF data missing). The prevalence was also estimated based on race 
(W:B), gender (M:F) within each study. The observed prevalence in white patients and in both 
gender groups did not deviate much from the overall prevalence. Blacks (17% in ILP3005 and 
50% in VP-31 01) had a higher prevalence (91 % in ILP3005 and 86% in VP-31 01) in both studies. 
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-• Exploratory PG analyses in ~schizophrenja patients: ILP3005 

In the miTT analysis of ILP3005, there appeared to be a dose-response trend with BPRS and 
PANSS endpoints measured at week 6, see Table A.1. The effect was much higher in risperidone 
(the active control for checking assay sensitivity) than in iloperidone. This apparent dose
response trend was not shown in the voluntary PG patients. It was not clear what baseline 
characteristics differences there might be in the schizophrenia patients between the miTT set and 
the exploratory PG subset. The exploratory analyses showed that both the low-dose iloperidone 
and risperidone might have a treatment effect in the limited schizophrenia CNTF(-/-) subgroup. 

T bl 2 E I h r I . f'l 'd . S h' h a e xploratory pi armacogene IC analysIs 0 I open one In c IZOPI rema pabents : IL P3005 
ILP3005ST BPRS (Primary) PANSS 
31% of miTT lIop 12-16 lIop 20-24 Risp 6-8 Hop 12-16 lIop 20-24 Risp 6-8 
CNTF PG pts* -5.0 -3.4 -4.1 -7.9 -6.6 -6.7 
. unadj. p-valu~ 0.029 0.192 0.094 0.0141 0.135 0.106 
CNTF (-/-) -9.3 -6.6 -6.1 -15.9 -12.7 -9.8 
unadj. p-value <0.001 0.016 0.017 <0.001 0.007 0.024 
Non-CNTF( -/-) 5.8 12.7 1.3 3.3 9.1 -2.4 
unadtp-value 0.498 0.424 0.868 0.852 0.714 0.884 . estimated difference relative to placebo at wk 6. negative changes Indicate Improvements, extracted from ReViewer 
Table 12 (by CNTF status); of note, the gender/race subsets in non-CNTF(-/-) had too few patients. 

• Consistency assessment of efficacy in schizophrenia PG CNTF subsets:VP-3101 

The overall significant iloperidone effect measured by change from baseline at week 4 using the 
PANSS total score shown in Table A.2 appeared to be consistent by gender, by race, and similar 
to the. observed ziprasidone effect, see Table 3. The treatment effects of ilope~idone and 
ziprasidone appeared to be larger in females (21 % of miTT) as compared to males, and in 
whites/others (50% of miTT) as compared to blacks. 

eff est*** 
unadj. p*** 
Gender 
M (81%) 
F (19%) 
Race 
W (32%) 
B (54%) 
o 

-6.7 (0.003) -7.2 (0.006) 
-9.1 (O.OB7) -7.3 (0.167) 

eff est*** 
unadj. p*** 

Gender 
M (72%) 
F {2B%} 
Race 
W (45%) 
B (35% 
o 

0.7 (0.B71) 
-5.0 (0.506) 

5.2 (0.344) 
-11.4 (0.241) 

d~ ~ 
•• Reviewer Tables 33 (by gender); 34 (by race); 22 (by CNTF); subset of subset analyses for this memo: MMRM. 
* .. effect estimates based on MMRM (LOCF); unadjusted p-value based on MMRM (LOCF) 

Although assessment of treatment effect in the CNTF( -/-) subgroup was prospectively specified, 
randomization was not stratified by the CNTF status. No baseline imbalances were indicated as 
per Dr. Dinh's analyses. The lIoperidone effect shown in the CNTF{-/-) patient subset appeared to 
be ~onsistent in each gender subset and in each race (W:B) subset. The magnitudes of the 
observed effect appeared to be similar in iloperidone and in ziprasidone. In the non-CNTF{-/-) 
subgroup, both iloperidone and ziprasidone seemed to yield little effect. It may be important to 
assess the safety in the non-CNTF{-/-) subset to understand the benefit/risk for iloperidone and 
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ziprazidone. Please see medical review and evaluation by Drs. Chuen and Khin for this safety 
evaluation. 

Conclusion from the pharmacogenetic analyses 

The exploratory PG study in ILP3005 seemed to suggest that low flexible dose (12-16 mg/d) of 
iloperidone has a beneficial effect. The i1operidone 20-24 mg/d effect and risperidone 6-8 mg/d 
effect, which were shown significant in the miTT schizophrenia patients, were not evident in the 
exploratory schizophrenia PG subset. 

The registration study VP-3101 (1.7% with CNTF status missing) showed a superior overall 
i1operidone fixed dose (24 mg/d) effect. The effect appeared to be consistent in gender, and, in 
race (W/O:B) subgroups; all reached nominal statistical significance except the black subgroup 
(50% of miTT). As per the analysis by the CNTF status, the i1operidone effect appeared to be 
primarily in the CNTF(-/-) subgroup and also seemed to be consistent in gender subsets and in 
race subsets. No consistent effect was seen in the non-CNTF(-/-) subgroup; numerically, 
i1operidone appeared to have some effect in the female non-CNTF(-/-) and white/other non
CNTF(-I-) subgroups. Similar results were seen in the ziprazidone group. 

In summary, both iloperidone 24 mg/d and ziprazidone 160 mg/d seem to have a beneficial effect 
in the CNTF( -/-) genotype subgroup consisting approximately 78%-80% miTT patients, which 
was prospectively studied in one Trial (VP-31 01). Of note, the study also showed a beneficial 
effect in iloperidone and ziprazidone in all comers regardless of the CNTF status. 

Sue-Jane Wang, Ph.D. 
Associate Director, Pharmacogenomics and Adaptive Design 
Office of Biostatistics, Office of Translational Sciences 

APPEARS THIS WAY ON ORIGINAL 



Stat page 78 of 79

Appendix. 

• Extracted from Dr. Phillip Dinh's review relating to CNTF labeling recommendation 

The findings on the CNTF FS63Ter subgroup are suggestive, but not conclusive to support a labeling claim 
for the following reasons: 1) in study VP-VYV-683-31 01, the findings suggested a greater treatment effect 
in the CNTF (-) subgroup; however, in the CNTF (+) subgroup, the treatment benefit appeared vanished; 2) 
in study ILP3005ST, an exploratory analysis was performed on the CNTF genotype subgroup, the findings 
in study ILP3005ST were not consistent with the findings in study VP-VYV-683-31 01: numerical 
improvements were seen in both CNTF subgroups; 3) an analysis based on study ILP3005ST was post-hoc. 
Thus, the findings on study VP-VYV-683-3101 regarding the CNTF subgroup have not been replicated. 

• The process of the blood samples drawn to assess the pharmacogenomics of the CNTF 
gene on the iloperidone effect in Study#VP-VYV-683-3101 can be found in Section 
9.5.1.5 of the clinical study report and is copied below. 

9.5.1.5. Pbal"macogenomic assessments 

Two 3-mL blood samples were drawn from all patients who particiDated in the short-tenn, 
double-blind study. The blood samples were collected in 3-mL.-- ..... " ... " ... ,"- ;, which 
were completely and gently inverted -10 times to prevent clotting. Sites in the United St"tp_~ 
sent the samples at room tempemture on the day of collection to _ 
- . a centmllabomtory. Sites in India stored the blood samples frozen on site at <-20°C until 

shipment on dry ice on the day of collection to ; )NA was 
extracted from these samples to prospectively confirm preliminary associations between 
polymorphisms in the CNTF and CYP2D6 genes and iloperidone response. 

• Relevant text in the Sponsor's proposed label dated March 17, 2008. 

b(4) 

b(4) 
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