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1 Introduction 

Risperdal Consta is an extended release fonn of risperidone, microencapsulated in biological 
polymers, to be administered every 2 weeks by intramuscular injection for the treatment of 
schizophrenia. 

This application consists of three phase ill studies. The efficacy of Risperdal Consta is based on a 
placebo-controlled trial RIS-USA-121. In addition to trial RIS-USA-121, the sponsor Janssen 
submitted two other phase ill studies: a non-inferiority tWil RIS-INT-61 and a long tenn open 
label trial RIS-JNT-57. In these trials patients received biweekly injections of25 mg, 50 mg, or 
75 mg Risperdal Consta for as long as 12 weeks (RIS-USA-121, RIS-INT-61) or 12 months 
(RIS-INT-57). 

In this review, only the placebo controlled efficacy study RIS-USA-12l is discussed. 

2 Study RIS-USA-121 

. 2.1 Objective 

The primary objective of the trial was to compare the efficacy of risperidone depot microspheres 25 
mg, 50 mg, or 75 mg with placebo on the symptoms of schizophrenia over a 12-week period. The 
study was powered to demonstrate a statistically significant difference from placebo for at least one 
dose of risperidone depot microspheres on change from baseline at the endpoint in total P ANSS. 

2.2 Study Design 

This was a multicenter, randomized, double-blind, parallel group trial. The duration of the trial 
was 14 weeks, consisting of a I-week screening period, a I-week run-in period, and a 12-week 
double-blind period. 

Titration was done prior to randomization in the run-in period, during which patients were 
discontinued from other neuroleptics and started on oral risperidone of up to 4 mg/day. Only 
those subjects who remained in the trial through the I-week run-in period were randomized. 

During the double-blind treatment period patients received an injection of placebo, 25 mg, 50 mg 
or 75 mg risperidone depot microspheres every 2 weeks. In addition, during the first 3 weeks of· 
double-blind treatment, patients received placebo, 2, 4, or 6 mg of oral risperidone per day. The 
dose of the oral treatment was dependent on the dose of the depot fonnulation to which the 
patient was randomized (i.e., placebo tablet with placebo depot, 2 mg tablet with 25 mg depot, 4 
mg tablet with 50 mg depot, and 6 mg tablet with 75 depot). 
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A total of 416 patients with schizophrenia were to be included, 104 in each treatment group. 
Subjects were either inpatients or outpatients. Randomization was centralized and stratified 
according to whether the subject was inpatient or outpatient and the subject's PANSS total scores 
(> or <= 80) at the time of randomization. Efficacy and safety assessment was performed at 
baseline and thereafter every 2 weeks. 

Patients who had either completed RlS-USA-121 in its entirety or fulfilled withdrawal criteria 
after having been randomized in the trial were offered the possibility of enrolling in the open 
label extension trial RlS-USA-196. 

The trial was started on October 21, 1999 and ended on December 15, 2000. The [mal version of 
Statistical Analysis Plan was dated January 2,2002. The trial was conducted in 47 centers in the 
United States. 

2.3 Inclusion and Exclusion Criteria 

Main Inclusion Criteria 

• Male or female age 18 to 55 years, inclusive; 
• Diagnosis of schizophrenia according to the DSM IV criteria; 
• Baseline Positive and Negative Syndrome Scale (P ANSS) score between 60 and 120, 

inclusive (1-7 scoring); 
• Patient was otherwise healthy on the basis of a pre-trial physical examination. 

Main Exclusion Criteria 

• Patients who had received depot antipsychotic within 120 days of screening; 
• A DSM IV Axis I diagnosis other than schizophrenia; 
• DSM IV diagnosis of substance dependence within 3 months prior to screening visit was 

exclusionary, but nicotine and caffeine dependencies were not exclusionary; 
• . Tardive dyskinesia associated with more than mild symptomatology in the opinion of the 

investigator; 
• History of neuroleptic mallignant syndrome; 
• Documented organic disease of central nervous system; 
• Current seizure disorder requiring medication; 
• A clinical significant ECG abnormality in the opinion of the investigator. 

2.4 Efficacy Measures and Statistical Methods 

Patients were interviewed at screening (Visit I), at randomization (Visit 3), and at Weeks 2, 4, 6, 
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8, 10 and 12 (Visits 5, 7, 10, 12, 15, and 17/endpoint) using the Structured Clinical Interview -
Positive and Negative Syndrome Scale (SCI-PANSS). 

2.4.1 Primary Efficacy Parameter - Positive and Negative Syndrome Scale (P ANSS) 

The primary efficacy parameter was the change in the total P ANSS score from baseline (Visit 3) 
to endpoint. This parameter consisted of the sum of all 30 PANSS items. 

2.4.2 Analysis of Primary Efficacy Endpoint 

The primary statistical objective of the trial was to determine if the change in total PANSS score 
from Visit 3 to endpoint of at least one dose group of patients receiving risperidone depot 
microspheres was statistically significant different from the patients receiving placebo depot. An 
analysis of covariance model with factors of investigator site and baseline P ANSS was to be 
used. Dunnett's procedure was used to control for type I error of 5%. 

If a P ANSS item is missing, it was imputed with the closest integer to the average of the 
remaining items within the sub-scale (positive, negative, and general psychopathology) at the 
time point. If more than 15% of the items were missing, i.e., if 5 or more items were missing, no 
imputation was performed and the total score and the score of the involved sub-scales were left 
missing. 

An analysis similar to the primary analysis on total P ANSS was also to be done for percentage 
change in total PANSS and the positive symptom subscale. 

2.4.3 Secondary Efficacy Parameters and Analyses 

P ANSS Subscales 

The following subscales of PANSS were to be calculated: 
I. Positive symptoms factors; 
2. Negative symptoms factors; 
3. Disorganized thoughts factors; 
4. Uncontrolled hostility/excitement factors; 
5. Anxiety/depression factors 

An analysis similar to the primary analysis on total P ANSS was to be done for each of the above 
subscales. 

PANSS Clinical Improvement 

Any subject whose total PANSS score improved (decreased) by 20% or more from Visit 3 was to 
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be considered as clinically improved. The time to this level of improvement or censoring time 
was also to be calculated. 

The number of subjects who experienced a clinical improvement was to be tabulated at each 
assessment point. The treatment groups were to be compared via a Cochran-Mantel-Haenzel test 
controlling for investigator and baseline PANSS strata. 

The time to clinical improvement for each treatment group was to be estimated by Kaplan-Meier 
method. Treatment groups were to be compared using a generalized Wilcoxon test stratified for 
investigator and controlling for baseline P ANSS strata. 

Clinical Global Impression (CGIICGI-C) 

The CGI was also used as an efficacy measure. Patients were rated for overall severity of illness at· 
randomization, Week 2, and weekly thereafter using CGI Severity Scale. From Week 2 through 
Week 12, the CGI-Change score was also rated. 

Differences between treatment groups in frequency counts of CGI and CGI-C were to be assessed 
via the Van-Elteren test controlling for investigator and baseline PANSS strata. In addition, the 
change from baseline in CGI was to be analyzed using the same method as for total PANSS. 

2.S Results - Sponsor's Analysis 

2.S.1 Subject Disposition 

A total of 621 subjects were screened, 554 with schizophrenia and 67 with schizoaffective 
disorder or with no diagnosis recorded on the CRF page. One hundred fourteen subjects failed 
screening and the remaining 507 subjects (461 with schizophrenia and 46 with schizoaffective 
disorder or missing diagnosis) entered run-in period. Sixty-eight subjects discontinued during the 
run-in period due to various reasons and 439 subjects (400 with schizophrenia and 39 with 
schizoaffective disorder or missing diagnosis) were randomized and entered double-blind 
treatment period. A complete summary of patient disposition is displayed in the following chart. 

As the result of Amendment 2, inclusion criteria were changed to stop recruiting patients with 
diagnosis of schizoaffective disorder, as requested by the agency. Therefore, patients with 
schizo affective disorder are excluded from the efficacy analyses. 
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Screened 
N= 554/673 

r Did nOI enter run-in 1 
I N- 93121 3 

N= 461/46 

I-Week Run-In Period 
(Taper-down of antipsychotics : all patients rt:eeive RTS Ordi up to 4 mglday) 

I Not randomized 

I N "'"4217 

Randomization 
N=419/39 

3-Month Double-Blind Treatment 

Placebo depot or RIS depot 25, 50, or 75 mg injection every 2 weeks (Weeks 1-12) 

Placebo oral or RIS orall, 4, or 6 mgiday supplementation (Weeks 1-3) 

~ 
~ 

Placebo depot 

N'" 98/9 

Continued = 65/6 
DC=]3/3 

Completed = 31/1 

DC= 67/8 

I 

RIS 25 mg depot 

N= 99/6 

Continued '" 74/4 
DC = 2S12 

Completed = 4812 
DC= 51 14 

Source: Table SUB.6 and SUB 7 USAI21 

[ NOITreated I I N=19/0 

I 

RIS 50 mg depot 

N~ 103114 

Continued '" 84112 

OC'" 19f2 

Completed = 4917 

IX=54n 

a: 1ncluded patients with schizoaffective disorder and patients with missing diagnosis. 

RIS 7S mg depot 

N~ 100110 

Continued '" 77n 
DC= 23/3 

Completed '" 48/5 
DC= 52/5 

N or OC = total number or number of discontinued patients with schizophrenia I total number or number of 
discontinued schizoaffective disorder 

70f20 
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The sponsor reported that there were no major differences in the incidence between treatment 
groups in reasons for discontinuation of treatment in patients with schizophrenia during the 
double-blind period with the exception of insufficient response. More patients discontinued in 
the placebo depot group than in the risperidone depot groups, and most of those discontinuations 
were due to insufficient response. Compared to the twu highest risperidone depot dose groups, 
more patients in the 25 mg group discontinued due to insufficient response. Reasons for 
discontinuations during double-blind treatment for schizophrenia patients are summarized in 
Table I. 

Table I. Reasons for discontinuation of trial medication during double-blind: n (%) (patients with 
schizophrenia) 

Trial tennination Placebo depot RlS depot 25 mg RlS depot 50 mg RIS depot 75 mg 
reason (N = 98) (N = 99) (N = 103) (N= 100) 
Discontinued for any 67 (68.4%) 51 (51.5%) 53 (51.5%) 52 (52.0%) 
reason 

Adverse event 12 (12.2%) II (11.1 %) 12 (11.7%) 14 (14.0%) 
Death I ( 1.0%) 0 0 0 
Insufticient response 29 (29.6%) 22 (22.2%) IS (14.6%) 12 (12.0%) 
Other 5 (5.1%) 6(6.1%) 4 (3.9%) 4 (4.0%) 
Ineligible to 0 3 (3.0%) 3 (2.9%) 2 (2.0%) 
continue the trial 
Lost to follow-up 6 (6.1%) 2 (2.0%) 3 (2.9%) 6 (6.0%) 
Non-compliant 4(4.1%) 0 3 (2.9%) 3(3.0%) 
Withdrew consent 10 (10.2%) 7(7.1%) 13 (12.6%) II (11.0%) 

SOilrco: fab1e.SUB.7 USA)2) 
One additional RJS depot 50 mg patient tenninated the trial due to insufficient response. The termination visit came 
more lhan49 days after tlle patient's last injection. so this patient does not appear in this table. 

2.5.2 Demographic and Baseline Characteristics 

The sponsor reported that in patients with schizophrenia, demographic characteristics were 
generally balanced among the treatment groups for age, race, and BMI (Table 12). Mean age was 
approximately 35 to 40 years. Most patients were racially black or white. There was a higher 
percentage of women in the risperidone depot 25 mg and 75 mg groups than in the placebo depot 
or risperidone 50 mg depot group (p=0.025 for overall treatment group comparison). 

APPEtl.R«; THIS WAY 
O~I C~IGiNAl 
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Table 2. Demographic and other baseline characteristics (patients with schizophrenia) 

Placebo depot Rl5 depot 25 mg RlS depot 50 mg RlS depot 75 mg 
Characteristics (N = 98) (N'= 99) (N=103) (N = 100) 
Sex n (%) 

Female 18 (18.4%) 31 ( 31.3%) 19(18.4%) 32 (32.0%) 

Male 80 (81.6%) 68 ( 68.7%) 84 (81.6%) 68 (68.0%) 

Age (years) 

Mean (SE) 37.7 (0.95) 38.9 (0.992 36.2 (0.93) 38.1 (1.06) 

Range 18 -54 18-55 19 - 55 18 - 55 

Race, n(%) 

Black 37 (37.8%) 41 (41.4%) 40 (38.8%) 49 (49.0%) 

Caucasian 45 (45.9%) 37 (37.4%) 45 (43.7%) 39 (39.0%) 

Hispanic 12 ( 12.2%) 13( 13.1%) II ( 10.7%) 9 ( 9.0%) 

Oriental I ( 1.0%) 5 ( 5.1%) 4 ( 3.9%) I ( 1.0%) 
Other 3 ( 3.1%) 3 ( 3.0%) 3 ( 2.9%) 2 ( 2.0%) 

Body Mass Index (kg/m') n=94 n=99 n=102 n=IOO 

Mean (5E) 27.8 (0.62) 30.2 (0.79) 28.5 (0.63) 29.6 (0.76) 

Range 18 -49 17-59 18 - 48 19 -61 

Weight (kg) n=95 n=99 n=102 n=100 

Mean (SE) 83.6 (1.72) 88.4 (2.04) 87.4 (2.17) 88.2 (2.25) 

Range 56 -138 54-159 49 -159 49 -153 

Height (cm) n=98 n=99 n=102 n=100 

Mean (SE) 174.15 (0.945) 171.82 (0.998) 174.71 (0.925) 172.9 (0.98) 

Range 152.4 - 195.6 144.8 - 195.6 149.9- 198.1 147.3 - 193 

Source. Table SUB.ll USAI21 

The sponsor reported that in patients with schizophrenia, the baseline disease characteristics for 
schizophrenia type, mean age at onset, mean age at first hospitalization and number of previous 
hospitalizations were balanced among the treatment groups. At least 93% of the patients in each 
group had a diagnosis of either paranoid schizophrenia or undifferentiatl!d schizophrenia (Table 
3). 
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Table 3. Baseline disease characteristics (patients with schiziphrenia) 

Placebo depot RIS depot 25 mg RIS depot 50 mg RIS depot 75 mg 
Characteristics (N = 98) (N = 99) (N = 103) (N = 100) 

Schizophrenia type 

Catatonic (295.2) 0 0 I ( 1.0%) 0 

Disorganized (295.1) 2 ( 2.0%) 2 ( 2.0%) 6 ( 5.8%) 3 ( 3.0%) 

Paranoid (295.3) 78 (79.6%) 76 (76.8%) 74 (71.8%) 74 (74.0%) 

Undifferentiated (295.9) 18( 18.4%) 21(21.2%) 22 (21.4%) 23 (23.0%) 

Age at onset, n=91 n=97 n=100 n=97 
Mean (SE); 22.0 (0.66) 22.8 (0.76) 21.4 (0.7) 20.3 (0.63) 
Range (9-42) (8-44) (7-42) (9-43) 

Age at first hospitalization, n=89 n=91 n=94 n=94 

Mean (SE); 24.4 (0.8) 25.1 (0.93) 23.3 (0.79) 23.2 (0.91) 
Range (14-47) (0-47) (8-45) (0-50) 
Number of previous n=89 n=96 n=101 n=94 
hospitalizations 

Median (range) 4 (0-28) 3.5 (0-99) 4 (0-50) 4 (0-63) 

2.5.3 Sponsor's Efficacy Evaluation 

2.5.3.1 Data Set Analyzed 

Thirty-five subjects with schizoaffective disorder entered the trial prior to the protocol 
amendment to exclude them, and had at least one depot injection and at least one post-baseline 
PANSS. There were 9 in placebo group, 4 in risperidone 25 mg group, 12 in risperidone 50 mg 
group, and 10 in risperidone 75 mg group. These subjects are not included in the efficacy 
analyses. 

The primary analysis set was the patients with schizophrenia who had at least one post-baseline 
PANSS assessment ("ITT schizophrenia"). For efficacy analyses, data from one site was 
excluded because of noncompliance with GCP requirements. The primary analysis set included 
370 subjects: 92 in placebo group, 93 in risperidone 25 mg group, 98 in risperidone 50 mg group, 
and 87 in risperidone 75 mg group. LOCF was used in the tables presented by the sponsor. 

2.5.3.2 Primary Efficacy Variable - Total PANSS Score 

The primary efficacy parameter was the change from baseline in total P ANSS score at endpoint. 
The results are summarized in Table 4. 
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Table 4. Total PANSS score - mean and mean change from baseline to endpoint - LOCF analysis (patients 
with schizophrenia) 

Placebo depot RlS depot 25 mg R1S depot 50 mg R1S depot 75 mg 
N Mean (SE) N Mean (SE) N. Mean (SE) N Mean (SE) 

Baseline 92 82.0 (1.54) 93 81.7 (1.32) 98 82.3 (1.41) 87 80.1 (1.53t 
Endpoint 92 84.5 (2.12) 93 75.6 (2.35) 98 73.6 (2.03) 87 74.5 (2.31) 
Change from baseline to endpoint: 
Mean 92 2.5 (1.73) 93 -6.1 (2.08) 98 -8.7 (1.55) 87 -5.6 (1.88) 
Least squares mean 2.6 -6.2 -8.5 -7.4 
Between-group diff on LS means 
(RlS - Placebo) and 95% CI ·8.8 (-14.9, -2.7) -11.1 (-17.1, -5.1) -10.0 (-16.2 -3.8) 
p-valuea (comparison with placebo 
on change) 0.002 <0.001 <0.001 
Source: Tables PANSS.l. PANSSA USA121 
a: ANCOV A model including treatment, investigator, baseline value. Pairwise comparisons of least squares means by 

Dunneu's test. 

The sponsor reported that change in each risperidone depot group was significantly better than 
the one in placebo group (p<=0.002). 

Mean change from baseline was numerically the best in the risperidone depot 50 mg group 
(average improvement of8.7 points), followed by depot 25 mg group and depot 75 mg group. 
Estimated least square means, which adjust the raw means for effects of site and baseline value in 
the statistical model, were also best in the depot 50 mg group, followed by depot 75 mg group 
and depot 25 mg group. 

Analysis by Timepoint 

PANSS assessments were scheduled for every two weeks. Total PANSS by treatment group over 
time is plotted in Figure 1. Change from baseline over time is plotted in Figure 2. Both observed 
data and results from last-observation-carry-forward approach were plotted. 

APP'EJ'~S 1HI$ WM 
ON 0."F" W,l 
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Figure 1. Total PANSS score over time - mean (+-SE) (patients with schizophrenia) 
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Figure 2. Total PANSS score over time - mean change (+ _SE) (patients with schizophrenia) 
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2.5.3.3 Secondary Efficacy Variables 

Positive and Negative Symptoms PANSS Subscales 

Change from baseline in the positive and negative subs cales at the endpoint is summarized in 
Table 5. The sponsor reported that the change in each risperidone depot group was significantly 
greater than in the placebo group for both subscales (p<=0.046). 

Table 5. PANSS Positive and Negative Symptoms subscales - mean and mean change from baseline to 
endpoint - LOCF analysis (patients with schizophrenia) 

I Placebo depot I RlS depot 25 mg I RlS depot 50 mg RlS depot 75 mg 
IN Mean (SE) N Mean(SE) I N Mean (SE) N Mean (SE) 

Positive symptoms 
Baseline 92 24.5 (0.57) 93 25.2 (0.53) 98 24.9 (0.55) 87 24.5 (0.65) 
Endpoint 92 24.8 (0.79) 93 23.0(0.81) 98 21.6 (0.66) 87 22.5 (0.85) 
Change from baseline to endpoint: 
Mean 92 OJ (0.65) 93 -2.2 (0.67) 98 -3.4 (0.51) 87 -2.0 (0.67) 
Least squares mean -0.2 -2.3 -3.5 -3.0 

Betw-group difT on LS means 
(RIS - Placebo) and 95% CI -2.1 (-4.2. -0.03) -3.4 (-5.4. -1.3) -2.9 (-5.0, -0.7) 
p_valueOi (comparison with placebo 
on change) 0.046 <0.001 0.005 

I\'eg.tive symptoms 
Baseline 92 20.0 (0.63) 93 20.2 (0.59) 98 20.1 (0.62) 87 19.0 (0.51) 
EndJ>oint 92 20.5 (0.62) 93 17.4 (0.67) 98 18.5 (0.66) 87 17.9 (0.63) 
Change from baseline to endpoint: 
Mean 92 0.4 (0.44) 93 -2.8 (0.62) 98 -1.5 (0.56) 87 -l.l (0.60) 
Least squares mean 0.9 -2.4 -\.2 -\.2 

Betw-group difT on LS means 
(RIS - Placebo) and 95% CI -3.3 (-5.0, -1.6) -2.1 (-3.8 -0.4) -2.0 (-3.8, -0.3) 
p-value l (comparison with placebo 
on change) <0.001 0.01l 0.018 
Source. Tab)e PANSS.t and PANSS.4 USAI2t 
A: ANCOVA model including treatment, investigator, baseline value. Pairwise comparisons of least squares means by 

Dunnett's test. 

Other PANSS Subscales 

Other subscales of P ANSS were: disorganized thoughts, uncontrolled hostility/excitement, and 
anxiety/depression. Change from baseline to endpoint for these subs cales is summarized in Table 
6. 
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Table 6. Other PANSS subscales - mean and mean change from baseline to endpoint - LOCF analysis 
(patients with schizophrenia) 

I Placebo deoo! IRIS deoo! 25 mg I RlS deoo! 50 rog IRIS deoo! 75 rog 

IN Mean (SE) I N Mean (SE) I N Mean (SE) I N Mean (SE) 

Disoreanized thou2hts 
Basehne 92 19.1 (053) 93 18.9 (0.48) 98 18.5 (0.50) 87 18.7(0.50) 
Endpoint 92 19.9 (0.64) 93 17.7 (0.65) 98 17.1 (0.61) 87 17.4 (0.60) 

Change from baseline to endpoint: 
-1.1 (0.5~ Mean 92 0.8 (0.49) 93 98 -1.3 (0.48) 87 -1.3 (0.53) 

Least squares mean 0.9 -1.2 -1.5 -1.8 

Betw·group diff on LS means 
(RJS - Placebo) and 95% CI -2.1 (-3.9, -0.4) -2.4 (4.1. -n.7) -2.7 (4.4. -n.9) 
p-value· (comparison with placebo 0.012 0.003 0.001 
on change) 

Uncontrolled hostility/excitement 
Baseline 92 7.8 (0.36) 93 7.1 (0.27) 98 8.1 (0.35) 87 7.2 (0.29) 
Endpoim 92 8.9 (0.46) 93 8.1 (0.45) 98 7.2 (0.38) 87 7.6 (0.38) 
Change from baseline to endpoint: 
Mean 92 1.1 (0.42) 93 1.0 (0.45) 98 -n.8 (0.28) 87 0.3(0.31) 
Leac;t squares mean 1.2 0.8 -n.6 -n.1 

Betw-group diCf on LS means 
(RlS - Placebo) and 95% CI -0.4 (-1.6. 0.8) -1.8 (-3.0. -0.6) -1.3 (-2.6. -n.!) 
p_valuea (comparison with placebo 0.801 0.002 0.033 
on chancre) 
A nxiety/dcprcssion 

Baseline 92 10.6 (0.37) 93 10.4 (0.33) 98 10.8 (0.31) 87 10.6 (0.38) 
Endpoint 92 10.5 (0.40) 93 9.4 (0.37) 98 9.1 (0.35) 87 9.1 (0.40) 
Change from baseline to endpoint: 
Mean 92 -0.1 (0.39) 93 -1.0 (0.34) 98 -1.6 (0.29) 87 -1.6 (0.36) 
Least squares mean 0.0 -1.0 -1.5 -1.6 

Betv.'-group di ff on LS means 
(RJS - Placebo) and 95% CI -1.0 (-2.1, 0.04) -1.6 (-2.6, -0.5) -1.7 (-2.8, -0.6) 
p_valuea (comparison With placebo 0.064 0.001 0.001 
on change) 
Source. Table PANSS.J and PANSSA USA 121 
a: ANCOVA model including treatment, investigator, baseline value. Pairwise comparisons of least squares means by 

Dunnett's test. 

Clinical Global Impression 

Clinical Global Impression (CGI) of each patient was recorded at baseline and weekly. Clinical 
Global Impression of change (CGI-C) was also recorded since baseline. The distribution of CGI 
ratings at baseline and endpoint is summarized in Figure 3 and Table 7. 
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Figure 3 Percent of patients with Clinical Global Impression at baseline and endpoint (patients with 
schizophrenia) 
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Table 7. Clinical Global Impression (CGI - mean and mean change from baseline at endpoint - LOCF analysis 
(patients with schizophrenia) 

Placebo depot RIS depot 25 mt! RlS depot 50 mg RIS deoot 75 mg 
N Mean (SE) N Mean SE) N Mean (SE) N Mean(SE 

Baseline 91 3.1 (0.08) 93 3.1 (0.08) 96 3.1 (0.07 87 3.1 (0.10 
Endpoint 91 3.3 (0.12) 93 2.8(0.12) 96 2.7 (0.10 87 2.7(0.12 
Chan~e from base1ine to endpoint 91 0.2 (0.11 93 ·0.3 (0.09 96 -0.3 (0.Q8 87 -0.3 (0.11 
p-va)ue" (comparison with placebo <0.001 
on chane:~) 

<0.001 <0.001 

Source. Table Cal.) USA121 
8 ANCOVA model including treatment, investigator, baseline value and PANSS stratification (IVRS). Pairwise comparisons 

of least squares means by Dunnett's test. 

2.6 Efficacy Results - Reviewer's Analysis 

2.6.1 Analysis of the Primary Endpoint - Total P ANSS Score 

This reviewer has replicated the sponsor's analyses and results from this reviewer's analyses agree 
with the ones obtained by the sponsor. 

BEST POSSIBLE COpy 
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For the efficacy analysis of the primary endpoint, change in P ANSS total score, the treatment 
effect carries a p-value of 0.0001 from the ANOVA model. The model was adjusted by baseline 
P ANSS score and investigator. Both baseline PANSS score and investigator had a significant 
effect on the treatment result (baseline p=O.0388, investigator p=O.O 167). The treatment effect 
remained significant when investigator effect was removed from the model. 

The comparison between each of the three dose groups and placebo was tested simultaneously 
from the analysis model by using the Dunnett's adjustment. The difference between each of the 
dose group in the change of total PANSS scores from Dunnett's adjustment was statistically 
significant in favor ofrisperidone depot (p-values < 0.01), with the largest reduction in the total 
PANSS score shown in the 50 mg depot (p <= 0.0001). 

The model assumption of normality of the data was examined, and a p-value of 0.0217 was 
obtained, pointing to a violation of the normal assumption. Rank transformation of the data didn't 
help to normalize the data, and non-parametric Kruskal-Wallis test was applied. A p-value of 
0.0001 was obtained from the Kruskal-Wallis test, indicating that a significant difference 
between the treatment groups in the change from baseline of the total P ANSS score exists. 
Pairwise comparisons between each of the dose group and placebo group were conducted. It was 
found that subjects in each of the three dose groups had a larger reduction in the total PANSS 
score than the subjects in the placebo group (p-values < 0.001). Note that the baseline and center 
were not adjusted in the Kruskal-Wallis test and p-values from the pairwise comparisons were 
not adjusted for multiple dose groups. 

Mean, mean change, and details of the results are reported in Section 2.5 of Sponsor's Analysis. 

Observed Case Analysis of Total PANSS Score 

Due to the large percentage of patients discontinued from the trial, the analysis oftotal P ANSS 
score from observed cases was performed. The results are presented in the following table. 

Tabl. 8. Total PANSS score - mean and mean change from baseline to endpoint (observed case) 

Placeb depot RlS depot 25 mg RlS depot 50 mg RlS depot 75 mg 
N=29 N=38 N=43 N=42 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Baseline 76.6 (15.4) 79.9 (14.1) 78.2 (11.9) 78.8 (14.1) 

Endpoint 72.7 (15.8) 60.8 (15.3) 64.1 (15A) 66.2 (19.0) 

Change from baseline -3.9 (10.5) -19.1 (B.O) -14.1 (14.7) -12.7 (14.7) 

p-value' 0.0001 0.0116 0.0538 

a. p-values are from pnmary ANOV A model With Dunnett's adJustement 
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Similar to the results from LOCF analysis, the normal assumption was violated (p=0.0296). The 
non-parametric Kruskal-Wallis test was applied, and the p-values of the treatment difference 
between each of the risperidone depot dose groups as compared to placebo depot are 0.0001, 
0.0022, and 0.0090 respectively for risperidone depot 25 mg group, 50 mg group, and 75 mg. 

Total PANSS Score by Demographic Characteristics 

Descriptive statistics of the chap.ge from baseline in the total PANSS score by demographic 
characteristics are presented in the following table. 

Table 9. Total PANSS - mean (SD) by demographic characteristics - LOCF analysis 

Characteristic Placebo 25 mg 50mg 75mg Nominal 
N=92 0=93 0=98 0=87 p-value 

Age (year)1 
< 39 (0=181) -1.55 (16.96) -2.75 (20.73) -10.09 (15.75) -7.35 (20.15) 0.2647 
>= 39 (0= 189) 6.19 (15.52) -8.60 (19.37) -6.73 (14.70) -4.02 (15.10) 0.0001 

Sex 
Female (0=94) 4.53 (1O.39) -3.79 (18.09) -5.83 (11.31) -1.30 (19.90) 0.3839 
Male (0=276) 2.03 (17.73) -7.13 (20.96) -9.33 (16.09) -7.79 (15.95) 0.0003 

Race 
Black (0=155) 0.94 (15.27) -10.36 (18.58) -10.16 (14.53) -6.07 (18.92) 0.0013 
Caucasian (0= 158) 1.43 (15.57) -1.14 (21.89) -6.41 (15.75) -2.83 (15.71) 0.1350 
Hispanic (0=39) 3.36 (16.76) -5.58 (20.29) -7.80 (15.22) -14.67 (l6.55) 0.3403 
Oriental (n=8) -13.25 (18.01) -10.50 (21.30) 0.2582 
Other (n=IO) 32.33 (25.81) -0.67 (12.01) -24.33 (4.16) -23.00 (N.A)' not tested 

I. The medIan age of 39 IS used as a cut-pomt. 2.There was only one subject m thIS group. 

It appears that the treatmeot had a larger effect in the older age group than in the younger age 
group, and the reduction in P ANSS score is larger in the males than in the females. 

2.6.2 Analyses of Secondary Efficacy Parameters 

Secondary efficacy parameters, including subscales P ANSS scores, were analyzed using the same 
method as for the primary parameter. The results obtained by this reviewer agree with the ones 
from the sponsor's analyses. 

For subscales of the PANSS scores, treatment effect was significant for Positive Symptoms, 
Negative Symptoms, and Disorganozed Thoughts. Subscales of AnxietylDepression and 
Uncontrolled HostilitylExcitement were not significant for the 25 mg depot group, but were 
significant for the other two dose groups. 

CGr is a 7-point scale and patients were measured as not ill, very mild, mild, moderate, marked, 



PDF page 20 of 288

NDA 21-346 Risperdal@ (Risperidone) Depot Microspheres Injection 190f20 

severe, or extremely severe. CGI-C is also a 7-point scale which measures a patient's 
improvement after the treatment with ratings of very much improved, much improved, minimally 
improved, unchanged, minimally worse, much worse, or very much worse. The data submitted 
by the sponsor does not include parameter CGI-c. Only CGI was included in data set. Although 
it was found that treatment effect was statistically significant in favor of risperidone depot in the 
change from baseline ofCGI, this reviewer believes that CGI-C would be more meaningful than 
the calculated change in CGL 

Details of the results are presented in Section 2.5 of sponsor's analyses. Note that although p
values from analyses of secondary efficacy parameters were adjusted by Dunnett's method for 
multiple dose comparisons, they need to be further adjusted for multiple endpoints. 

3 Reviewer's Conclusion 

Study RIS-USA-121 has provided sufficient evidence that Risperdal Consta is efficacious with 
respect to reduction in total P ANSS score. The reduction in the three risperidone depot groups 
were 6.1 points in the 25 mg risperidone depot group, 8.7 points in the 50 mg group, and 5.6 
points in the 75 mg group, and the placebo group showed an average increase of 2.6 points. Each 
of the three risperidone depot dose groups showed a significant difference in the reduction of 
total P ANSS score as compared to placebo group. 

APPEfl.RS THIS WAY 
ON ORIGINAL 
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( 1.0 Note on Levels of Statistical Significance 

Trends in tumor incidence rates are tested for statistical significance at a=0.025 and 
0.005 for rare and common tumors, respectively. These levels of significance ensure 
despite the multiplicity of testing an overall false positive rate of about 10 percent in the 
two-year, two-species, two-gender bioassay. This submission, however, reports on only 
one two-year study for the i.m. depot formulation. Therefore, both trends and pair-wise 
comparisons are being tested at a=0.05 and 0.01 for rare and common tumors, 
respectively. Additional carcinogenicity studies using the oral formulation are available. 
However, the different dosage form and route of administration may result in different 
tumor patterns and therefore, from a statistical point of view this study is considered the 
only primary one for risperidone i.m. depot. 

2.0 Rat Study (Experiment Number 4729) 

2.1 Introduction 

Riperidone was administered every two weeks intramuscularly to SPF Wistar rats in a 
depot formulation (microspheres) at dosages of 5 and 40 mg/kg. One control group was 
injected with NaCI 0.9% and a vehicle control group was injected with placebo 
microspheres. Rats were housed individually and had free and continuous access to fresh 
tap water and feed. The 200 animals per gender were randomized into groups of 50 
animals receiving the saline solution, the placebo microspheres, the low dose Risperdal, 
or the high dose Risperdal. Animals remaining after two years of administration were 
sacrificed. All tissues were microscopically examined for all animals, with the exception 
of the cervix, where a transverse section of the uterine cervix was prepared for some 
animals. 

2.2 Sponsor's Results 

Mortality was assessed by a two-sided Fisher's Exact test and Peto's one-tailed trend 
analysis. Neoplastic changes were assessed with a one-way age-adjusted Peto trend 
analysis. The death-rate method was applied to fatal tumors and the prevalence method to 
incidental tumor types. Peto's ad-hoc runs were used to define the time intervals. 
Equidistant dose levels of 0, 1, and 2 were used for control, low, and high dose groups, 
respectively. If tumors occurred in both contexts, their statistics were combined. For 
tumor totals of 8 or less, the exact age-adjusted Cochran-Armitage trend was computed 
giving the 'exact' p-value. A one-tailed Fisher's Exact test was used to compare group 
incidences. 

Mortality was significantly increased for males in the high dose group during the last 
three months of study. The trend test with the saline control group was statistically 
significant (p=0.0 18). The trend test with the vehicle was not statistically significant 

3 04129/02 
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(p=0.136). For the females, the reverse was observed: the trend test with the saline group 
was not statistically significant (p=0.144), but reached statistical significance with the 
vehicle group (p=0.026). The sponsor considered the latter finding not relevant since 
there was no statistical significance with the saline control group. The sponsor concluded 
that no test article-related increase in mortality was seen in males treated with 5 mg/kg of 
the risperdal consta formulation and in females treated with up to 40 mg/kg of the 
compound. Among males dosed at 40 mg/kg, a slight increase in mortality was observed 
towards the end of the 24-month study. Mortality was comparable between the control 
and vehicle groups. 

Tables 1 and 2 were extracted from the sponsor's Tables Tl57 - Tl64, showing the 
statistically significant increases in tumors against either control group by either trend test .. . 
or paIr-wIse companson:. 

Table 1: Sponsor's Significant Tumor Findings among Female Rats 

Tissue Tumor C vs. C vs. Veh vs. Veh vs. Trend with 
Low Hieh Low Hieh C 

Adrenal Gland Pheochromocytoma NS NS NS NS 0-,-Q4§i 
Benign 

Mammary Gland Neoplasia <O.OU <0.01! < O.OO~ < 0.00[' 0.001~ 
Mammary Gland Adenocarcinoma <0.01 < 0.01' < 0.01' <O.O~ 0.0034 
Pancreas Islet Cell Adenoma NS <O.O~ NS <O.O~. 0.0009, 
Thyroid Follicular Tumor NS NS NS NS NS 
Thyroid Follicular Adenoma NS NS NS NS 0.0323 

C-Sahne Control; Veh-Placebo MIcrospheres; Low=5 mg/kg nspendol; HIgh=40mg/kg nspendol. 

Table 2: Sponsor's Significant Tumor Findings among Male Rats 

Tissue Tumor Cvs. Low Cvs. Veh vs. Veh vs. Trend 
High Low High withC 

Adrenal Pheochromocytoma NS :"O .. QJl NS <O.~ O.QQOq 
Gland (b and m) 
Adrenal Pheochromocytoma NS <O.Q~ NS ~ O.Oj Q,OOlJ 
Gland (benign) 
Kidney Renal Tubular Tumors NS <O.OS NS <O.OS 0.0020 
Kidney Tubular Adenoma NS NS NS NS 0.0073 
Mammary Neoplasia NS NS NS NS 9·Q.2~ 
Gland 
Pancreas Islet Cell Tumor NS <O.O~ NS <O.OS 0.007~ 
Pancreas Islet Cell Adenoma NS <O.O~ NS NS 0.0069 
Pituitary Adenoma NS <O.oj NS <O.oS 0.0048 
Thyroid Follicular Tumor NS NS < o.oli < O.o!, NS 
Thyroid Follicular Adenoma NS NS <O.OS <0.01 NS 

C-Sahne Control; Veh-Placebo MIcrospheres; Low=5 mg/kg nspendol; HIgh=40mg/kg nspendol. 

4 04/29/02 

Trend 
with Veh 

NS 

0.0000 
0.0003 
0.001:1 
0.0278 
0.0278 

Trend with 
Veh 

0.002,2 

0.001] 

0.0024 
0.0084 

NS 

0.0101. 
0.03111 
0.0159 
0.0038 
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2.3 Reviewer's Results 

The findings will be discussed in the following order: 

2.3.1 Mortality and Tumor Findings for Female Rats with Saline Control 
2.3.2 Mortality and Tumor Findings for Male Rats with Saline Control 
2.3.3 Mortality and Tumor Findings for Female Rats with Vehicle Control 
2.3.4 Mortality and Tumor Findings for Male Rats with Vehicle Control 
2.3.5 Differences between the Control Groups 

The sponsor's and this reviewer's survival analyses were apparently performed by the 
same program (NCr program by D.B. Thomas et al (1977)), but the resulting p-values 
were different. This reviewer could reproduce the sponsor's results by using ordinal 
scaling and a one-sided trend test in mortality. However, her methods are those routinely 
applied to carcinogenicity studies by the Office of Biostatistics. In particular, mortality 
trend tests are assessed two-sided and all trends are weighed by the actual doses, unless 
there are overriding pharmacological concerns (e.g. saturation of absorption). 

Furthermore, exact permutation trend tests (one-sided with increasing dose) were used for 
incidence rates of incidental or fatal tumors, or of tumors occurring in both contexts but 
not during the same time interval, regardless of the number of tumor-bearing animals 
involved. When tumors occurred in both contexts and during the same time interval, a 
normal approximation was used. Again, actual dose values were used as weights in the 
trend tests and fixed time intervals (NTP partitions) were used by this reviewer, whereas 
the sponsor chose ad-hoc runs. All analyses were run against each control separately. No 
further multiplicity adjustment of the levels of significance were employed. This reviewer 
did not perform any pair-wise comparisons other than for comparing the two control 
groups. 

In the reviewer's tables, the low dose is labeled 'medium', whereas the sponsor had called 
it 'low'. This difference is only in labeling and has no effect on the results; the weight of 5 
mg/kg was used in all analyses involving this group. 

Significant tumor trend tests are highlighted in the detailed tables. Summary tables of 
significant tumor findings are given in Tables 3 and 4 in the Summary section. 

2.3.1 Mortality and Tumor Findings for Female Rats with Saline Control 

Table 5 shows the number of females dying during the pre-specified.time intervals. More 
than half of the animals survived till terminal sacrifice. At study end, survival was 
somewhat better among the control animals, but this difference did not approach 
statistical significance (Table 6, Figure I). 

5 04/29/02 
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( Table 7 lists the p-values for trend in tumor incidences. Significant trends were observed 
for islet cell adenoma of the pancreas and benign pheochromocytoma of the adrenal 
glands. Adenocarcinoma of the mammary gland and follicular adenoma of the thyroid are 
considered common tumors and do not reach statistical significance. The findings are 
consistent with the sponsor's. The trend tests of certain groupings of tumors as suggested 
by the reviewing pharmacologist did not reach statistical significance (Table 8). 

2.3.2 Mortality and Tumor Findings for Male Rats with Saline Control 

Table 9 shows that the males also experienced excellent survival, which was best among 
the controls. The difference between saline controls and treated did not reach statistical 
significance (Table 10 and Figure 2). 

Table II lists the p-values for trend in tumor incidences. Significant trends were observed 
for adenoma of the pituitary, benign pheochromocytoma of the adrenal gland, islet cell 
adenoma of the pancreas, and tubular adenoma of the kidney. Table 12 shows certain 
groupings of tumors. Of these, benign and malignant pheochromocytomas of the adrenal 
gland, islet cell adenomas or carcinomas of the pancreas, adenomas, adenocarcinomas, or 
fibroadenomas of the mammary gland, and tubular adenomas or carcinomas of the kidney 
reached statistical significance. These findings are consistent with the sponsor's. 

2.3.3 Mortality and Tumor Findings for Female Rats with Vehicle Control 

Table 13 shows that the female vehicle control also experienced better survival than the 
two treated groups, again not to a statistically significant degree (Table 14, Figure 3). 

Table IS lists the p-values for trend in tumor incidences. Significant trends were observed 
for adenocarcinoma of the mammary gland and islet cell adenoma of the pancreas. Other 
tumor findings were not considered statistically significant when the tumor was judged 
common based on the concurrent controls. Of the grouped tumors, only adenocarcinomas 
(acinar, papillary, etc.) of the mammary gland reached statistical significance, when the 
rarity of the tumors are taken into account (Table 16). 

2.3.4 Mortality and Tumor Findings for Male Rats with Vehicle Control 

Table 17 shows that male vehicle controls also experienced better survival than the two 
treated groups, again not to a statistically significant degree (Table 18, Figure 4). 

Table 19 lists the p-values for trend in tumor incidences. Significant trends were observed 
for benign pheochromocytoma of the adrenal glands, follicular adenoma of the thyroid 
glands, and tubular adenoma of the kidneys. In addition, adenoma of the pituitary and 
islet cell adenoma of the pancreas approached statistical significance for common tumors 
(p=0.0151 vs. a=O.OIO). Of the grouped tumors (Table 20), benign and malignant 
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( pheochromocytoma of the adrenal gland, tubular adenomas or carcinomas of the kidney, 
islet cell adenomas or carcinomas of the pancreas, and adeIIUmas or adenocarcinomas of 
the thyroid also reached statistical significance. Again, these findings are consistent with 
the sponsor's. 

2.3.5 Difference between the Two Control Groups 

Among the female rats there was no statistical difference between the survival curves of 
the saline control group and the vehicle control group with placebo microspheres 
(p=0.4067). None of the differences in the two background rates in tumors approached 
statistical significance. Among the male rats, similarly, there was no statistical difference 
in survival between the two control groups (p=0.5334). There were 7 animals in the 
saline control group, which had follicular adenoma of the thyroid, whereas none of the 
vehicle control animals had this tumor. A two-sided comparison was statistically 
significant (p=0.0123 vs. 0:=0.01). As noted above, the trend with the saline control 
group was not statistically significant, whereas the trend with the vehicle control group 
reached statistical significance, if the tumor can be considered rare (based on the vehicle 
control experience). 

3.0 Summary 

This was a two-year study in SPF Wi star rats, where 50 animals per gender received 
either NACI 0.9%, the vehicle with placebo microspheres, or risperdal consta at 5 or 40 
mglkg intramuscularly every two weeks. 

The sponsor's statistical methods were appropriate, but they differed slightly from those 
consistently applied to carcinogenicity studies by the Office of Biostatistics. Differences 
in weights for trend, one-sided versus two-sided testing, and determination of time 
intervals contributed to numeric differences, but in general, conclusions were similar. 
This reviewer did not perform pair-wise comparisons between control groups and treated 
groups. 

The sponsor concluded that mortality was significantly affecting the high dose males 
when compared to the saline control group. This reviewer concluded that survival of 
either gender was not significantly affected using two-sided trend tests with either the 
saline control or the vehicle control groups. 

The reviewer's statistically significant tumor findings (trends with increasing dose, rarity 
of tumor determined by control group employed) are summarized below. 
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Table 3: Reviewer's Significant Tumor Findings among Female Rats-

Tissue Tumor Trend with Trend with Vehicle 
Saline Control Microsoheres 

Adrenal Gland Pheochromocytoma, Benim 0.0464 0.1140 
Mammary Gland Adenocarcinoma 0.0176 0.0049 
Mammary Gland Adenocarcinoma, combined 0.0394 O.Jl} 9] 

acinar, paoillary, etc. 
Pancreas Islet Cell Adenoma 0.0001 O.ooM 

Table 4: Reviewer's Significant Tumor Findings among Male Rats 

Tissue Tumor Trend with Saline Trend with Vehicle 
Control Microspheres 

Adrenal Gland Pheochromocytoma O.OOQ~ !l·Q9Q~ 
(benim) 

Adrenal Gland Combined benign and Q,9001 !!.O() 11 
malignant 
Pheochromocytoma 

Kidnev Tubular Adenoma 0.007] 0.008U 
Kidney Combined tubular adenoma !l,Q9~q !l,007~ 

and adenocarcinoma 
Mammary Adenocarcinoma and !!.O~?.§ 0.0874 
Gland Fibroadenoma, oredominant 
Pancreas Islet Cell Adenoma 0.003? 0.0150 
Pancreas Combined islet cell Q,Og.3_~ !!.Oill 

adenoma and carcinoma 
PituitarY Adenoma 0.006l 0.0151 
Thyroid Follicular Adenoma 0.4756 0.0347 
Thyroid Combined Follicular 0.5202 Q,02:~g 

Adenoma and 
Adenocarcinoma 

The sponsor reported some additional statistically significant tumor findings due to 
groupings or due to using the less stringent a-level of 0.05, irrespective of the rarity of 
the tumors. 

• 
In summary, this reviewer concluded that survival was not significantly negatively 
affected by treatment with the compound. Both genders experienced statistically 
significant increases in several tumors, with fmdings in the adrenal gland, mammary 
gland, and pancreas occurring in both genders. With the exception of follicular adenoma 
of the thyroid for male rats, it mattered little which control group was used in the trend 
tests. 

8 04/29/02 
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Table 5: Number of Deaths per Time Interval, Female RaT'with Saline Control 

Week 

0-52 

53-78 

79-91 

92- 105 

106-107 

Total 

Number of Animals 
Species: Rat 

Sex: Female 

Treatment Group 

CTALl MED HIGH Total 

N N N N 

4 3 

2 6 6 

5 5 

9 7 9 

34 29 29 

50 50 50 

AP?EIl.RS THIS WAY 
ON O:1\Gnlt\L 

8 

14 

11 

25 

92 

150 

04129/02 



PDF page 31 of 288

( 
Table 6: Mortality Trend for Female Rats, Saline Control 

10 

Dose-Mortality Trend Tests 

ThlS test is run using Trend and Homogeneity Analyses of Proportions and 
Life Table Data Version 2.1, by Donald G. Thomas, National Cancer Institute 

Method 

cox 

Kruskal-Wallis 

Species: Rat 
Sex: Female 

Time-Adjusted 
Trend Test 

Dose-Mortality Trend 
Depart from Trend 
Homogene i ty 

Dose-Mortality Trend 
Depart from Trend 
Homogeneity 

P 
Statistic Value 

0_53 0.4648 
0.96 0.3262 
1.50 0.4729 

0.50 0.4793 
1.01 0.3150 
1.51 0.4700 

04129/02 
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( Figure 1: Kaplan-Meier Curves for Female Rats with Saline Control 

Kaplan - Meier Survival FUnction 

SFlIcies: Rat 
Sex: Female 
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( 
Table 7: Tumor Trend among Female Rats, Saline Control 

Test for Dose-Tumor Positive Linear Trend 

Source: Female Rat Data 

Natu 
ral 

Organ Tumor 
Rate 

CTRL 
Tum pValue pValue 

Organ Name 
Code 

Tumor Name 
Code 

(in 
I 

MED HIGH or (Exact) (Asymp) 
ctrl type 

grou 
p) 

Abdominal 
D7 

Mesothelioma, 
MM2 12% I 0 0 ~A 1.0000 0·7997 

",esothelium malignant 

Pituitary gland El Adenoma ~ ~4% ~2 8 2 MX r 2 895 0.2841 

Pituitary gland El 
uaniopharyngio ~82 .0% P 1 0 "A ~.6641 0.7196 
rna 

iAdrenal glands E3 Adenoma, cortical 1462 12% 1 1 IN 0.2931 0.2117 

iAdrenal glands ~3 
Phaeochromocyto ~91 .0% ~ 1 ~ IN 0.0461 p.0254 
rna, benign 

iAdrenal glands 103 
Phaeochromocyto 

~92 .0% P 1 0 IN 0.6304 p.7086 
rna, malign 

Thyroid glands E4 
Adenoma, 

~51 ~% 1 3 5 IN 0.0508 p.0483 
ol1icular 

Thyroid glands E4 
Adenocarcinoma, ~32 ~% 1 0 0 IN 1.0000 0.7975 
'ol1icula 

iThyroid glands E4 vcell adenoma ~ 6% 3 1 3 IN 0.3952 0.3168 

[rhyroid glands ~ \...-cell carcinoma ~8 12% 1 1 0 IN 0.8670 0.8423 

pVaries G31 
Adenoma, ~52 .0% b 1 0 IN 0.6304 0.7086 
tubulostromal 

pvaries 031 
Granulosa-theca 044 ~% 3 0 0 IN 1.0000 0.9230 
ell tumo 

pvaries G31 
Sex cord stromal 
tumour, P45 ~% !2 0 0 IN 1.0000 0.8851 

pvaries 031 Fibroma ~21 .0% 0 1 0 IN 3.6304 0.7086 

Uterus Q33 Polyp 422 18% 9 3 1 IN r·9948 0.9864 

Uterus G33 Carcinoma 8 4% 2 0 0 A 1.0000 0.8740 

Cervix Q34 Polyp 422 4% 2 0 1 IN 0.6887 0.5463 
Spleen HI Hemangioma MV8 2% 1 0 0 IN 1.0000 0.7975 
Lymph node(s), 

H39 Hemangioma MV8 .0% 0 ~ 0 IN ).8806 0.9191 mesenteric 
Lymph node(s), 

H39 
Hemangiosarcom 

MV9 4% 2 0 0 MX 1.0000 0.8836 mesenteric 

Hematopoietic 
H4 

Ihymoma, 
Hl52 10% 5 3 0 IN. ),9953 0.9840 system predominantly ly 

Hematopoietic 
H4 

hymoma, 
H154 2% 1 2 0 IN 0·8228 0.8631 

~ystem predominantly ly 

Mammary gland 2 Fibro )adenoma 44 .0% 0 0 1 IN 0.4286 0.1309 
lvIammary gland 2 Fibroadenoma. 441 6% 3 6 5 IN 0.3518 0:3777 

12 04129/02 
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( , 
predominant 

Mammary gland 2 
Fibroadenoma, ~42 ~% ~ i-
predominant 

Mammary gland 2 Adenocarcinoma 16 8% f'I 12 14 

~ammary gland 2 
~~enocarcinoma, ~21 .0% P I 0 

cmar 

iMammary gland 2 
~denocarcinoma, 

1625 .0% P I 0 
papillary 

~lver ~I 
Bepatocellular 

ILl ~% 12 3 3 
anenoma 

~oft tissue ~8 
Fibrohistiocytic 

M241 0% P I I 
arcoma 

~oft tissue M8 Hemangioma MV8 .0% K> I 0 

~rain ~I 
pranular cell 

Z41 ~% I 0 0 
rumor, beni 

Irancreas " 
Adenoma, islet 

93 .0% P I 7 
ell 

iUrinary bladder iU3 iLelOmyoma M71 % ~ 0 0 

Table 8: Combined Tumors for Female Rats with Saline Control 

Organ 
Organ Name 

Code 

Adrenal glands III 

Adrenal glands III 

Thyroid glands p33 

Thyroid glands P33 

Mammary gland ~55 

Mammary gland 555 

Any organ 999 

13 

Natur 
Tum al 

CTR 
Tumor Name or Rate 

LI 
Code in ctrl 

i!roup) 
Phaeochromocytoma,benign 

222 0% P "nd malignant 

~denoma and 
~denocarcinoma,cortical 333 12% I 

~.cell adenoma and 
444 ~% ~ ~arcinoma 

~denoma and 
~denocarcinoma,follicular 555 ~% 2 
Fibro )adenoma , 

666 10% 5 
fibroadenoma, predominant 

Adenocarcinoma, acinar, 777 8% 4 
papillar, etc. 

Hemangioma and 
999 6% 3 

Hemangiosarcoma 

A??~~.RS THIS 'NAY 
ON O;;\Glf'·:n 

MED 

7 

1 

2 

J 

8 

14 

5 

~X 0.7614 p.7871 

MX 0.Q208 kl.0176 

FA p.6356 p.7127 

IN p.6304 p.7086 

IN p.3306 p.3305 

MX p.3219 p.2773 

IN p.6304 0.7086 

IN 1.0000 p.7975 

IN O.O_OOJ p.0002 

IN 1.0000 0.8943 

Tum 
pValue pValue 

HIGH or 
(Exact) (Asymp) 

type 

~ 0.0630 0.0644 

~ 0.2931 0.2117 

~ 0.5791 0.5232 

~ 0.1058 p.0930 

~X 0.3830 0.3982 

14 MX 0.0394 0.0328 

~ MX 0.9849 0.9803 

04/29/02 
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Table 9: Number of Deaths per Time Interval, Male Rats with Saline Control 

Week 

0-52 

53-78 

79-91 

92-104 

105-106 

Total 

14 

Number of An imals 
Species: Rat 

Sex: Male 

Treatment Group 

DOSEl DOSE2 DOSE3 Total 

N 

• 

N N N 

2 

5 

3 5 

4 4 7 

44 37 35 

50 50 50 

APPEARS THIS WAY 
Oi~ O;;IGINAl 

3 

7 

9 

15 

116 

150 

04/29/02 
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Table 10: Mortality Trend for Male Rats, Saline Control 

Dose-Mortality Trend Tests 

This test is run using Trend and Homogeneity Analyses o~ Proportions and 
Life Table Data Version 2.1, by Donald G. Thomas, National Cancer Institute 

Method 

Cox 

Kruskal-Wallis 

Species! Rat 
Sex: Male 

Time-Adjusted 

Trend Test 

Dose-Mortality Trend 
Depart from Trend 
Homogeneity 

Dose-Mortality Trend 
Depart from Trend 
Homogeneity 

p 

Statistic Value 

2.72 0.0994 
2.29 0.1299 
5.01 0.0817 

2.56 0.1098 
2.56 0.1095 
5.12 0.0774 

Figure 2: Kaplan-Meier Curves for Male Rats with Saline Control 

Kaplan-Meier Survival FUnction 

Species: Rat 
Sole Male 
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Table 11: Tumor Trend among Male Rats, Saline Control 

Test for Dose-Tumor Positive Linear Trend 

Source: Male Rat Data 

Natur 

Organ Tumor 
al Tum 

pValue pValue 
Organ Name 

Code 
Tumor Name 

Code 
Rate CTRLI MED HIGH or 

(Exact) (Asymp) 
in ctrl type 

\!roup) 

aw DI2 
I'--arcinoma, 871 0% ~ 1 ~ ~ 0.8571 ~.6473 

quamous cell 

iStomach 03 Sarcoma M61 12% 1 0 0 FA 1.0000 ~.7948 

~tomach. 
'-orestomach 

031 Papilloma ~I ~% I 0 0 IN 1.0000 r·8623 

Small intestine D4 Leiomyoma M71 ~% 1 10 0 lIN 1.0000 ~.7917 

ftl.bdominal 
07 

Mesothelioma, ~M2 ~% I 1 I IN 0.5327 ~.4534 
1nesothelium malignant 

Pituitary gland £1 Adenoma ~ 122% 11 14 3 MX 0.0073 ~.0063 

IAdrenal glands E3 Adenoma, cortical ~62 ~% 1 ~ IN 0.1363 10.0862 

fAdrenal glands E3 
Adenocarcinoma, 

662 ~% I 0 0 IN 1.0000 0.7917 
cortical 

f\drenal glands E3 
Phaeochromocytoma, 

Z91 4% 2 2 11 IN 0.099~ J.0003 
benign 

ftl.drenal glands E3 
Phaeochromocytoma, 

Z92 2% I I 1 IN 0.5327 P.4534 
malign 

~hyroid glands E4 Adenoma, follicular ~51 14% 7 6 7 IN 0.4756 10.4565 

!Thyroid glands E4 
Adenocarcinoma, ~32 ,,% 3 1 I IN 0.8106 ~.7330 
ollicula 

~hyroid glands E4 -ce II adenoma E4 10% 5 IN 0.8340 10.7892 

Parathyroid gland(s) E5 Adenoma i4 ~% 1 0 0 IN 1.0000 D.7906 

resies Gil 
Leydig cell tumor, MLI .0% 0 2 0 IN 0.6141 D.7661 
benign 

~pleen HI 
Hemangio( endothelio 

~I 0% 0 1 0 IN 0.6207 0.7004 
rna 

L-ymph node(s), 
H39 Hemangioma MV8 0% 0 1 1 IN 0.3042 ).1586 

mesenteric 

Hematopoietic 
~ystem 

H4 Malignant lymphoma Hll 2% I J 0 FA 0.8324 ).8665 

Hematopoietic 
H4 Myeloid leukemia H21 0% 0 I 0 FA 0.6281 U035 

ystem 

Hematopoietic 
H4 Histiocytic sarcoma H62 2% 1 0 0 FA 1.0000 ).8036 

ystem 

skin 1 Papilloma 21 2% 1 0 0 IN 1.0000 0.7917 

Skin 1 l'I...erato-acanthoma 32 2% I 0 0 IN 1.0000 .7917 

Mammary gland 2 
Fibroadenoma, 

441 .0% 0 0 1 IN 0.3017 ).0692 
predominant 

Mammary gland 2 Adenocarcinoma 6 .0% 0 0 IN 0.0892 p.0168 

16 04/29/02 
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( fLiver 1'-'1 
~epatocellular 

LI 8% ~ ~- IN p.4911 0.4806 
denoma 

~iver ILl lHepatocarcinoma L2 4% 12 10 0 IN 1.0000 0.8715 

Bone 1M1 psteoma M91 .0% P 1 P IN 0.6207 0.7004 

Bone, stifle joint 1M15 !Sarcoma M61 .0% 10 I 10 IN 0.6207 10.7004 

Skeletal muscle, 
jM611 ~emangiosarcoma M\'9 .0% r p 1 ~ 0.2957 p.0664 

psoas mu 

Soft tissue M8 lLipoma Mil .0% P P 1 lIN 10.3017 10.0692 

Soft tissue M8 Fibrosarcoma M240 .0% 0 10 I FA 0.3308 p.0830 

Soft tissue M8 
ibrohistiocytic 
arcoma 

M241 0% 0 r 1 FA 0.3358 p.0854 

Soft tissue M8 Hemangioma MV8 2% I P P lIN 1.0000 p.7917 

Soft tissue M8 Hemangiosarcoma MV9 % I 10 10 IN 1.0000 10.7917 

~rain Nl 
Granular cell tumor, 

Z42 .0% r r I ~ 0.3017 r·0692 mali 

/Jrain NI Meningioma Z811 2% I P p lIN 1.0000 p.7917 

iIlrain NI Meningeal sarcoma L812 .l% 1 10 10 IFA 1.0000 p.7926 

~yelid 0122 
Papilloma, sebaceous 

27 2% 1 P r ~ 1.0000 p.7917 
~qua 

!Pancreas p IAdenoma, islet cell 493 % ~ 1 8 lIN 0.0031; p.0014 

Pancreas P 
!Adenoma, mixed 

94 0% p. 1 P ~ p.6207 p.7004 
·slet cell 

Pancreas P arcinoma, islet cell 663 2% I 0 IN 0.2876 0.1491 

~dneys Ul Adenoma, tubular 418 .0% 0 0 IN 0.0073 p.0012 

Kidneys Ul 
Adenocarcinoma, 

626 0% 0 0 I IN 0.3017 p.0692 tubular 

Table 12: Combined Tumors for Male Rats with Saline Control 

Natur 
Orga Tum al Tum 

pValue pValue Organ Name n Tumor Name or Rate CTRLI MED HIGH or 
Code Code in ctrl type 

(Exact) (Asymp) 

group) 

Adrenal glands 111 
Phaeochromocytoma,benign 

222 ~% < 12 ~ g.6oo~ 9·0002 and malignant 

Thyroid glands 33 
C-cell adenoma and 

444 10% 2 IN 0.8259 0.7809 carcinoma 

Thyroid glands 333 
Adenoma and 

555 18% ~ 8 IN 0.5202 0.5011 Adenocarcinoma,follicular 

Pancreas 666 
Adenoma and carcinoma 

777 6% ~ 2 10 IN O.QQjj 0.0015 islet cell, mixed islet cell 

Mammary Gland M999 
Adenocarcinoma and 

M999 0% 0 0 3 IN q,iJ~:Sj 0.0044 Fibroadenoma, predominant 

Kidneys 888 
Adenoma and 

999 0% 0 0 5 IN 0.002q 0.0003 Adenocarcinoma,tubular 

17 04129102 
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Table 13: Number of Deaths per Time Interval, Female Rats with Vehicle Control 

Number of .An imals 
Species: Rat 

Sex: Female 

Treatment Group 

CTRL2 MED HIGH Total 

N N N N 

Week 

0-52 3 3 7 

53-78 3 6 6 15 

79-91 5 5 11 

92-105 4 7 9 20 

106-107 39 29 29 97 

Total 50 50 50 150 

18 
04/29/02 
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Table 14: Mortality Trend for Female Rats, Vehicle Control 

Dose-Mortality Trend Tests 

This test is run using Trend and Homogeneity Analyses of Proportions and 
Life Table Data Version 2.1, by Donald O. Thomas, National Cancer Institute 

Method 

Cox 

Kruskal-Wallis 

Species: Rat 
Sex: Female 

Time-Adjusted 
Trend Test 

Dose-Mortality Trend 
Oepart from Trend 
Homogen e ity 

Dose· Mortality Trend 
Depart from Trend 
Homogeneity 

p 

Statistic Value 

1.83 0.1758 
3.26 0.0711 
5.09 0.0785 

1.50 0.2200 
2.94 0.0867 
4.44 0.1086 

Figure 3: Kaplan-Meier Curves for Female Rats with Vehicle Control 

Kaplan - Meier Survival FUnction 

SpeCIB8.: Rat 
Sex: Female 
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Table 15: Tumor Trend for Female Rats, Vehicle Control 

Test for Dose-Tumor Positive Linear Trend 

Source: Female Rat Data 

Natural Tu 

Organ Name 
Organ Tumor Tumo Rate CTR MED 

HI pValue pValue 

Code Name ~Code (in ctrl L2 GH 
mor 

(Exact) (Asymp) 
group) 

type 

~mall intestine. 
~uodenum io41 [Leiomyoma M71 l% 1 ~ 0 IN 1.0000 p.7879 

!Pituitary gland ~I !Adenoma 4 4% 7 ~8 32 MX 0.0853 0.0822 

Pituitary gland EI 
rraniopharyn 

;>:82 0% 0 I P FA 0.6641 p.7196 
ioma 

Adrenal glands E3 
Adenoma, ~62 % 1 i2 IN 0.4142 P.3260 
ortieal 

Phaeoehromo 
Adrenal glands 1E3 k:oytoma, ~91 2% I 1 [) IN. 0.1140 0.0671 

benign 

Phaeoehromo 
Adrenal glands E3 ytoma, ~92 .0% 0 I 0 IN 0.5979 p.6960 

Imalign 

Thyroid glands E4 IAdenoma, 
451 l% I 5 IN 0.0453 0.0437 

ollieular 

Thyroid glands E4 
e--eell 

E4 12% 6 I 3 IN 0.6852 0.6503 
denoma 

Thyroid glands E4 
C-eell 

E8 0% 0 1 0 IN 0.8000 0.7963 
arcinoma 

Ovaries 031 
Adenoma, 

452 0% 0 1 b IN 0.5979 0.6960 
tubulostromal 

Ovaries 031 
Sertoli cell 

G21 % 1 0 0 IN 1.0000 0.7879 
tumor, benig 

Granulosa-
Ovaries 031 heea cell 044 2% 1 0 0 IN 1.0000 0.7879 

tumo 

Ovaries 031 Fibroma M21 .0% 0 I 0 IN 0.5979 0.6960 

Uterus 033 Polyp 422 12% 6 I IN 0.9759 0.9572 

Uterus 033 
Adenocarcino 

6 2% 1 0 0 IN 1.0000 0.7879 
rna 

Uterus G33 Carcinoma 8 2% I ) 0 IN 1.0000 0.7879 

LJterus G33 Sarcoma M61 2% I ) 0 IN 1.0000 0.7879 

Cervix G34 Polyp 422 0% 0 ) I IN 0.2990 0.0679 

I"..ervix 034 Leiomyoma M71 2% I 0 0 IN 1.0000 0.7879 

Spleen HI Hemangioma MV8 % I 0 0 IN 1.0000 0.7879 

Lymph node(s), 
H39 Hemangioma MV8 '% I 0 IN 0.9400 0.9502 

~esenteric 

hymorna, 
Hematopoietic system H4 predominantl HI52 4% 2 0 IN 0.8965 0.9163 

Iy 

Hematopoietic system H4 hvrnoma. HI53 l% I ) 0 IN 1.0000 0.7879 

20 04/29/02 
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( predominant! 
ep --

Hematopoietic system H4 
hymoma, 

jHI54 12% iJ IN ~.7923 predominant! I 0 0.8488 
v Iy 

Skin I 
Kerato- tl2 ~% I b ~ ~ 1.0000 p.7879 
canthoma 

Mammary gland 2 
Adenoma, ~II ~% I 0 P ~ 1.0000 p.7879 
cinar 

Mammary gland 2 
Fibro )adeno 

ft4 0% 0 0 I ~ 0.4000 ~.1169 
rna 

F ibroadenom 
Mammary gland 2 

~edominant ~I 
4% 2 6 ~ ~ 0.2553 ~.2831 

Fibroadenom 
Mammary gland 2 , ft42 2% I I ~X 0.6329 ~.6966 

predominant 

Mammary gland 2 
Adenocarcino 

~ ~% 2 12 14 ~ 0.0070 !J . .Q!l4] rna 

Mammary gland 2 
Adenocarcino 

~21 0% 0 I P FA 0.6356 fU127 rna, acinar 

Mammary gland 2 
Adenocarcino ~25 .0% 0 I P IN 0.5979 0.6960 
Ima, papillary 

Liver ~I 
~epatocellula 

L1 ,,% I ~ 3 IN 0.1636 0.1836 adenoma 

Soft tissue ~8 
lFibrohistiocyt 

M241 0% 0 1 1 MX 0.3032 0.2652 'c sarcoma 
Soft tissue M8 ~emangioma MV8 .0% 0 I 0 IN 0.5979 0.6960 

Pancreas \> iAdenoma. 
493 .0% 0 I 7 IN p.OOO~ 0.0002 . slet cell 

~dneys ~I Papilloma, 
23 % 1 P 0 IN 1.0000 0.7879 

"ansitional c 

AP ,..,r, ':)" Ttl!") '!!r\Y i r.. :', ,I.~} 1 '. .". 

ON ~,-. ""c' 'I 
I \..: ,',. , ' . ~ 
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( Table 16: Combined Tumors for Female Rats with Vehicle Control 

Natural Natur 

Organ 
Tum 

CTRL pValue pValue 
Tumor al Tum 

Code 
Organ Name or Tumor Name 

2 
MED HIGH (Exact) (Asymp) # in Rate or 

Code control in ctrl type 
group h!roup) 

III f'.drenal glands ~22 
iPhaeochromocytoma,b I 
~nign and malignant 

t. P P.l355 p.1207 I ~% ~ 

Adrenal glands P33 
~denomaand 

~ PAI42 p.3260 ~ ~% ~ III fAdenocarcinoma,corti 2 I 
al 

P33 Thyroid glands f!44 ...-cell adenoma and 6 ~ P p.7730 p.7347 ~ 12% ~ arcinoma 
Adenoma and 

P33 Thyroid glands ~55 Adenocarcinoma,follic 1 p 15 p.0453 p.0437 I 12% ~ 
ula 

~55 Mammary gland 666 
Fibre )adenoma and 

Fibroadenoma, ~ 17 0.2101 p.2240 P ~% ~X 
predominant 

~55 Mammary gland 777 Adenocarcinoma, 
~ 14 14 0.0145 P.QlO] ~ ~% MX cinar, papillary, etc. 

999 Any organ 999 
Hemangioma and 

~ 15 0 0.9704 p.9700 rz 4% IN hemangiosarcoma 
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( Table 17: Number of Deaths per Time Interval, Male Rats with Vehicle Control 

WeeK 

0-52 

53-78 

79·91 

92-104 

105-106 

Total 

Number 01' Animals 

SpeCies: Rat 
Sex: Male 

Treatment Group 

CTAL2 MED HIGH Total 

N N N N 

2 3 

2 5 B 

3 3 5 11 

4 4 7 15 

41 37 35 113 

50 50 50 150 

Table 18: Mortality Trend for Male Rats, Vehicle Control 

Dose-Mortality Trend Tests 

This test is run using Trend and Homogeneity Analyses of Proportions and 
Li~e Table Data Version 2.1, by Donald G. Thomas. National Cancer Institute 

Method 

Cox 

Kruskal-Wallis 

23 

SpeCies: Rat 
Sex: Male 

TIme-Adjusted 
Trend Test 

Dose-Mortality Trend 
Depart from Trend 
Homogeneity 

Dose-Mortality Trend 
Depart from Trend 
Homogeneity 

p 

Statistic Value 

1.15 0.2845 
0.70 0.4041 
1.84 0.3982 

0.97 0.3236 
0.79 0.3734 
1.77 0.4134 

04129/02 
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Figure 4: Kaplan-Meier Curves for Male Rats with Vehicle Control 
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( Table 19: Tumor Trend for Male Rats, Vehicle Control 

Test for Dose-Tumor Positive Linear Trend 

Source: Male Rat Data 

Natur 

Organ Tumo 
al Tum 

pValue pValue 
Organ Name 

Code 
Tumor Name 

rCode 
Rate CTRL2 MED HIGH or 

(Exact) (Asymp) 
in ctrl type 

eroup) 

aw Dl2 
a.....arcinoma, 

871 0% 0 1 0 ~ p.7500 p.6165 
quamous cell 

f'\bdominal 
p7 

Mesothelioma, 
~2 .0% 0 1 1 ~ p.2987 0.2525 

/nesothelium malignant 

Pituitary gland ~I Adenoma ~ 4% 12 14 23 ~X P·0171 0.0151 

Adrenal glands ~3 Adenoma, cortical 1162 2% I I II lIN 0.0559 p.0277 

f..drenal glands ~ Ganglioneuroma 2,61 7% I 0 0 lIN 1.0000 0.7965 

f\drenal glands ~3 
Phaeochromocyto ~91 4% 2 11 ~ P~9QQ~ 0.0003 
rna, benign 

~drenal glands ~3 
Phaeochromocyto 292 2% I I I ~ P.5525 P.4679 
rna, malign 

Thyroid glands ~4 Adenoma, 
451 .0% 0 6 7 ~ Q.034j 0.0372 

follicular 

Thyroid glands E4 
Adenocarcinoma, 

632 0% 0 I I ~ p.2987 0.2525 
ollicula 

Thyroid glands E4 C-cell adenoma E4 2% I 2 IN 0.3761 P·3668 

[hyroid glands ~4 -cell carcinoma £8 2% I 0 0 IN 1.0000 0.7965 

Testes pll 
J-eydig cell tumor, MLi 0% 0 0 ~ 0.6307 0.7740 
benign 

Spleen HI 
Hemangio( endoth 

MVI 2% I I 0 IN 0.8704 p.8302 
lio)ma 

J-ymph node(s), 
~39 Hemangioma MV8 2% I I I IN P.5119 0.3812 

mesenteric 

J-ymph node(s), 
~39 

Hemangiosarcom 
MV9 2% I O· 0 IN 1.0000 0.7965 

mesenteric a 

Hematopoietic 
H4 

Malignant 
Hll .0% 0 2 0 FA 0.6542 0.7862 

ystem ymphoma 

Hematopoietic 
system 

H4 Myeloid leukemia H21 0% 0 I 0 FA 0.6441 0.7095 

Skin I 
Larcinoma, basal 

854 2% I 0 0 FA 1.0000 0.8069 
cell 

Mammary 
2 

Fibroadenoma, 
441 .0% 0 0 I IN 0.3097 0.0730 gland predominant 

Mammary 
2 Adenocarcinoma 6 2% I 0 2 IN 0.2262 0.1067 gland 

dver LI 
Hepatocellular 

LI 12% 6 4 IN 0.6732 0.6425 
adenoma 

J3.one Ml Osteoma M91 .0% 0 I 0 IN 0.6372 0.7067 
Bone. stifle t-.115 Sarcoma M6l .0% 0 I 0 IN 0.6372 0.7067 
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( 'oint 

Skeletal 
!M6ll 

~ernangiosarcor.n 
!Mv9 b 0 IN 0.3036 p.0701 muscle, psoas 

~ 
.0% I 

fuu 
~oft tissue M8 ipoma !Mll i2% I 0 1 IN fl·5254 0.3213 

iSoft tissue M8 !Liposarcoma !MI2 12% 1 0 ~ [FA 1.0000 0.8050 

lSoft tissue M8 !Fibrosarcoma 1M240 .0% 0 0 I !FA ~.3385 0.0867 

~oft tissue M8 
lFibrohistiocytic iM241 0% P 0 I IFA p.3407 0.0878 
~arcoma 

~rain NI 
fi"umor of glia, ~36 ~% 1 0 P IFA 1.0000 0.8049 
fualignant 

~rain NI 
pranular cell 
~or,mali 

iz42 0% (l 0 1 ~ p.3097 0.0730 

!Eyelid 0122 
ISchwannoma, 

iz5Il 12% I 0 P ~ 1.0000 0.7965 
"enign 

lPancreas P 
IAdenoma, islet ~93 ~% ~ 1 ~ ~ p.OI50 0.0080 
Fell 

Pancreas P 
!Adenoma, mixed ~94 .0% 0 1 P ~ p.6372 0.7067 . slet cell 

Pancreas P ~arcinoma, islet 
~63 0% 0 0 ~ ~ p.I445 0.0384 

ell 

IKidneys UI !Adenoma, tubular flI8 .0% 0 0 fl lIN fl·008~ 0.0014 

!Kidneys Ul 
!Adenocarcinoma, 

~26 0% 0 0 I ~ p.3097 0.0730 
~bular 

~idneys Ul ipoma [Mll ,,% I 0 ~ lIN 1.0000 0.7965 

Table 20: Combined Tumors for Male Rats with Vehicle Control 

Natural 
Natural 

Tum Tumor Tu 
Organ 

Organ 
Tumor Name 

CTRL 
MED HIGH 

pValue pValue 
#in 

Rate 
Name or 

2 (Exact) (Asymp) (in ctrI 
mor 

Code Code control type 
" group 

group) 

111 
Adrenal 

~22 
Phaeochromocytoma,b 

~ ~ 12 p,00l4 p.0007 6% IN glands ~nign and malignant 

~33 
hyroid 

~44 
~-cell adenoma and 

~ ~ 2 0.5438 P.5059 2 4% IN glands arcinoma 

~33 
Thyroid 

~55 
IAdenoma and 

~ 17 8 9]J27~ p.0264 IN glands ~denocarcinoma,follic 0 0% 
Idar 

Adenoma and 
~66 Pancreas 1777 arcinoma,islet cell, ~ ~ 10 o,gill p.0029 6% IN 

mixed islet cell 

iM999 
Mammary iM999 

Adenocarcinoma and 
p 0.0874 P:0333 IN Gland 

Fibroadenoma, 1 3 1 % 
predominant 

Adenoma and 
~88 !Kidneys ~99 Adenocarcinoma,tubul p 0 5 o.ilo~~ p.0004 P .0% IN 

r 
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REVIEW AND EVALUATION OF CLINICAL DATA 

Application Information 

NDA: 
Sponsor: 
Clock Date: 

Drug Name 

Generic Name 
Trade Name 

Drug Characterization 

21-346 
Janssen 
8/31/01 

Risperidone Long Acting Injection 
Risperdal CONSTA 

Pharmacological Category: Benzisoxazole derivative 
Schizophrenia Proposed Indication: 

NDA Classification: 3-S 
Dosage Forms, Strengths, and Routes of Administration: 

Reviewer Information 

Injection 25mg, 37.Smg and 
SOmg 

Clinical Reviewer: Earl D. Hearst, M.D. 
Review Completion Date: 10/01/03 
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EXECUTIVE SUMMARY: 

The sponsor has provided a summary of published and unpublished literature 
that makes a persuasive case for the usefulness and need of Risperdal Consta. 
The safety data updated in this submission is similar to that of the original NDA 
for Risperdal Consta. No new pattern of events was uncovered that would alter 
the risk/benefit profile of Risperdal ConstCl as pes en ted in the original NDA. From 
a clinical viewpoint I recommend that Risperdal Consta be approved. 

I. REVIEW: 

BACKGROUND 

Johnson & Johnson Pharmaceutical Research & Development (J&JPRD), 
submitted a New Drug Application for RISPERDAL CONSTA (NDA 21-346), a 
long-acting injection formulation of risperidone, in the treatment of schizophrenia 
on August 31, 2001. 

The Division of Neuropharmacological Drug Products (DNDP) notified 
J&JPRD on June 28, 2002 that the application for RISPERDAL CONSTA 
was not approvable under Section 505(d) of the Act and 21 CFR 314.125(b). 
Three PharmacologyfToxicology deficiencies were cited in the letter as the 
primary factors influencing the decision by the Division to not approve NDA 21-
346: (1) differences in the tumor profiles in the 24-month carcinogenicity studies 
with RISPERDAL CONSTA and RISPERDAL tablets; (2) no reproductive 
toxicology studies with RISPERDAL CONSTA; and (3) no data to support that 
impurities were qualified in the oral nonclinical studies. 
The Division elaborated further by concluding, ''These findings would preclude 
approval of this application in the absence of any demonstration of a clinical 
advantage of this product". 

J&JPRD met with DNDP on July 26, 2002 to discuss plans to address each 
of the pharmacology/toxicology issues cited in the Action Letter and to 
initiate discussion regarding the clinical benefit of RISPERDAL CONSTA 
J&JPRD again met with DNDP on February 25, 2003 to discuss plans for the 
complete response to the Action Letter. Three main topics were discussed at 
the meeting: (1) the potential clinical benefit of a long-acting intramuscular (1M) 
formulation of an atypical antipsychotic; (2) nonclinical studies that would be 
submitted in the complete response to address pharmacology/toxicology issues 
raised in the Action Letter; and (3) plans to conduct an embryofetal toxicity study 
with RISPERDAL CONSTA. 

Following a presentation of the potential clinical benefit of RISPERDAL 
CONSTA, the Division agreed that there is a potential clinical benefit of a 
depot atypical antipsychotic and suggested that the complete response should 
contain a detailed review Of the existing data for 1M depot and oral 
formulations that make a compelling argument for improved compliance and 
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decreased relapse of psychotic symptoms with depot antipsychotics. The 
Division further agreed to consider approving RISPERDAL CONSTA 
without a complete resolution of the carcinogenicity findings in rat if the 
data demonstrate that the 1M depot formulation provides clinical benefit. 
J&JPRD provided a list of nonclinical studies that would be included in the 
complete response to address the pharmacology/toxicology deficiencies cited 
in the Action Letter. In addition to these studies, the Division requested 
summary and individual data listings for the incidence of adrenomedullary 
findings (including adrenal pheochromocytoma) from the oral 
carcinogenicity study in rat. The Division noted that if J&JPRD proposed 
strain or substrain differences as an explanation for the differences in tumor 
profiles between the oral and 1M depot studies, it would be important to 
provide data by which to compare the relevance of each strain or substrain 
for assessing human risk. 

At the February 25, 2003 meeting, the Division stated their position that the 
complete study report for the 1M depot embryofetal developmental toxicity 
study should be submitted to NDA 21-346 prior to approval. However, the 
Division agreed to consider the potential for a clinical benefit when making a 
decision as to the need for the embryofetal developmental toxicity study 
prior to approval. The Division further agreed to continue discussions related 
to the design of the embryofetal toxicity study at a later time. 

At a teleconference held on March 25, 2003 with J&JPRD and Dr. Lois 
Freed, PharmacologylToxicology Reviewer for DNDP, the following 
agreements were reached on the design of the embryofetal toxicity study: 

·Dr. Freed agreed that the 80 mg/kg dose was too high because it 
impairs mating, and suggested that J&JPRD consider a dose 
between 20 mg/kg and 80 mg/kg. An additional dose-ranging 
study will be conducted to evaluate possible higher doses than 
20 mg/kg. 

·A third dose (below 20 mg/kg) group will be added to the study . 

• 
·An oral treatment group is required to provide a reference to the 
previous study with RISPERDAL tablets (NDA 20-272). In addition to 
agreements reached on the design of the study, J&JPRD agreed to include a 
proposal in the complete response regarding the timing of the submission of the 
embryofetal toxicity study. 

Organization of the Response to the Action Letter· 

This document contains the responses from J&JPRD to issues identified by 
DNDP in the Action LettercQated June 29, 2002, for RISPERDAL 
CONSTA, (NDA 21-346, submitted August 31: 2001). The organization 
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and content of the response reflect recommendations made by the Division at 
meeting held on February 25, 2003 and at a teleconference held on March 25, 
2003. 

Clinical response: 

We have previously acknowledged a clinical need for a long acting injectable 
form of risperidone. We asked the sponsor to summarize and provide 
documentation to support this belief. The sponsor supplies 64 research papers 
supporting their position. There are reference links to refer the reader to the 
literature papers that support the following points. I have included the references 
in the appendix to this review. Several papers are summarized below. 

Mentschel, Leucht, and Kane have recently completed an unpublished meta
analysis involving studies of at least 10 months in duration comparing long-acting 
vs oral anti psychotics. Overall relapse rates on oral medications were 45% 
compared with 30% on depots, with an absolute risk reduction of 14% and a 
relative risk reduction of 32% (p=0.002). See studies below: 
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CnntJnsIon: When ODJy long-term. outpatient $UIdi:es me c:onsjdered thett: is evidencz 

!hat depot .. tipsytbotics pm=< psydlotic relapses """" dfeclimy _ oral 

antipsychotics. 

Treatment Control RR RR 
Study n/N nIN (95%<:1 Ran_> (95%C/ Random) 

....... ,"" "'" 3m 0.89 (0.21. J.85) 

...... '911 8flO "" .-_e_-- 1.92 (0.74, 4.95) 

.... """m 22I!l J2IlO 

Qbitkm 1918 "'" 4121 

Riflin 1917 In. "" 
Crawbd 19'74 ".. ,(15 

DdGvidBl97S "'17 ,..., 
-'97) 261'07 ]!ilI07 

TOiIbII~) ..".. '4fm5 • 
·1 .2 

Favours treatmenl 

Test ror hc1aoseneily cbi-square=6.54 dl=7 p=O.48 
Te5I ror overall effect %1;0:3.06 p=01J02 

0.62 (0.43. O.92) 
1-16 (03.5. ).89) 

0.63 (0.06. 6.45) 

o.J6(OJJ9.I.48) 

0.80 {O,65. 0.99) 

0.74 (0.48. U4) 

0.73(0.66,0.91) 
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Reviews of adherence suggest nonadherence rates of 26% with depot 
medication and nonadherence rates of 40 to 50% with oral medication. The use 
of long-acting injectable antipsychotics appears to increase adherence by 
between 10 and 40%. See below. 

Young, Zonana and Shepler, Bull Am Acad Psy Law 1986 This paper compared 
5 studies with depot medication to 23 studies of oral meds regarding adherence. 

7 

John L Young, MD; Howard V. Zonana, MD; and Lynn SbepIer, lID 

Rialc of feIapH _lHIdIwitm"" lie'" ~1ak. _.ycfloUc IIIIdIcdoo 
n pnoscrl3ed a tigniIIcant Issue In forensic psvcNabJ. TIlls quHIIan may 111M .In 
1I\ICII COIItuIa .. !he setIing of bel, plea bargaining. !he DIanIty de,.,.., and 
una.nc:illg. We II8ve "'I1IIH lIelbrabUe on medJcII1Ion nallcomplanceln K'IU. 
apIwefIia end PNUIII .... the -lis. organ/ad by tlJlllcs I.want for1be wort! of 
1onInsic: .1IIaI_"" apeIts. 

Reported rates of noncomplance wry widely, reIIKtIng maF dllter.IIC8S In the 
populadona studied end !he metIlocIa used n well _the compleldIIes lIwofl;ed ill 
dellning noncompNnt beIlnioJ. A noncomp"~ tate of SO percellt ..., tIeal 
anributed gIoIJaly III chronlc: pMJents. bDIh medic:lil and ~. 

n. "ndetl~ of.lignifleant radun to interact precludes • aimple typology of 
-mpIiInce.llowenr.enYlnmmenbllsecurityenclllllppOlitfeneaaconellllepoe
iIiveIr 1Irith adhanlnq; wII_ anxiety, paranoia, gr8lldiolily, dtJpnssloft, IIIId side 
effllC'ls c_ .. te Mgatlvely. 

CIInJcianI' asaessments of whether medication Is being talcellllave provetI to be 
LIIr.IialIIe. AIIhoII", mCI!IIIudPg br chemical musutemllllt, pa~ • radIateo 
eeplOt -r tor iftte AIIIpIH. can be useful. depot iIIjeCIlOn .. _ 1hat pre
scribed mtdlcallOIlIe being taken. Le .. invasive l1li81110' po_ling COIIIpIiInCe 
are dHcllbed: ~rnlc and etllical issues to De con&id-.d In tile IIICIIIiIaring 
and promotion of complianCe oyer eldended time periDds .,. prasllllled. 

W. also probe Ibe link between mldlealfon noncompliance and ~ re
lapse. TIle time betweerl default and relapse Is IIIOIIt often IIIeUIDd In week .. 
WIMIltIar due '0 "*lolIIIon wilhdrnal or not. the relapse penem a' each IndIvIduII 
let\dlI to repeat, alowlng its recogt'IiIicn before recIdIYllIII ~ RestarIIng meet
cll1lon althls SIage, especially with a dOAgle InCteaSe, It -Ir effectIN.. 

In sum, the forensic melltal he8IIh expert oan now readily use a large and di¥erse 
literattlre to usist with a nriety of SigRlffC8nt "suet. 
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Remington and Adams, Can. J. Psy, 1995 See below. 

8 

Cenduslom 

Our understandiDg of depot neurolepJics bas progressed 
conSiderably OVI!I' the years, and a number of conclusiOlUl 
can be drawn from Ibe CUlTCDI body of evidence. 
1. Depot neurolepllcs represent an effective bnl Iikel), 

undernlilmd aI1ernatlve 10 oral agents, particularly in Ibc 
United Stales. 

2. Depot oeW'OleptiC$ offer disliru::t advanUigei usociated 
wilh bloavailablUty and duration of lICIlon. Vel, they also 
have dbadvan~ such as dose: titmion. 

3. Relapse rates are diminished with depot as compared 10 
oral neuroleplica. but not 10 the extent tbat might be 
anticipated. 

4. Depot neuroleptJcs are not a panacea. "The)' do not ensure 
compliance, although they do permit better 
documentation of noncompliance in a way Ihal can help 
distinsuish it from b'eatmenl rcsis1anca 

S. DepotJ appear equally effective in ttmns of clinical 
rt'$pQ"5e. and they do not appear 10 have a greater rilIk of 
slde-efTects. 

6. The conversion from oralio depot neuroleptiCJ is not 
well establl.sbed for any of !be depot neuroleptiC$. and is 
Influenced, at least in pan. by die recent trend towards 
lower neuroIepIic doscs. 

7. Plasma Ievel$ for depots correlate better with dose thaD 
wI.Ib ctinical respOIIIS8 or side-effects. 
In tbe face of diminishing health care dollars. 

deinstitutionalization and greater emphasis on outpatient 
programs, depot neurolcptiC$ are lilccly [0 1m on a more 
impottant role in the long-term treatment of schizophrenia. 
To this end, we Deed to expand our knowledge of depot 
neuroleptlcs, panicularly in terms of pharmacokinetics, 
dosing and clinical deDlDgraphies. In light of the 
development of newer oral neuroleptics with atypical 
fclllUl'CS, it will also be important to pursue lhe development 
of depOls which can offer these same clinical advantageS. 
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Cramer and Rosenheck, Psychiatric Services 1998 
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Qlderrlm; 1hi Q.dtm miem:rJ ~ WI m~~ anstpIblilll!! bi psy. 
d!l!ttric ~" •. ~ 1lI1~ ~ r .. t~ with £IImpJiaJJl!e mbIs in 
~ i:JI' pJlysi~ ilhcJtders" MdWr MEDlJNE WiH IUt4lC IGcate re. 
pi)1'U Il'I the Iiterabt~ OIIllleditatl.on toJIlpll8DC9 m psftltuatrlc tfilaCmlml CDr 
the )Mnt um throucb 1_ tIMse ftlpom .Itd stu.dil!ll1:bd in I~ ~rtJ 
'I'III!i'f! n.MwtM to ctet.rrmlM dI. m.etM!h LUtd. to.mes:! CDmJIlancc _.t1te 
colllf!1Imci-rm I cplJrled. 1W reporl5 delCrilJaPi "14mIII~t metlmdJ ~ , 
InducJJq11llcdicatioo~,liooa ('Illes lor iQfld~lQltmedi!;Dti1lll mel i4 
'tpOib III(" .. ~~ medl.¢lltUm.~ ~emtl. 'th,;y were t,omp:w!l 
mth 11 JqIIIrb dud ned pUcroel~ m\HIiklriug to !Welli D'I~jt!a~mi 
4iOO~ (lr patlMts 'IIIitl. a i'llnge {J[ l}iJnPS)\i'lhltb-kJ flbotders. &udrM 
StladitJ of ~_tm P"timti flRd v~riDUJ PlCt'tJqds of ~!I!Pd!ls mCilUea
ti410 ilt:IInIpI~. iJJtilltdi~ intm-i-j with pillielliu; clibldnm' jtl.tJtiil~~ 
IUJd pill tlOI!l'Ilf. but owraD ~t.owt!d IirN ~ of eompli;mre, ~liflltl.J ret"oIIW. 
inc amlps,dlotles took 00 tI'iI(If.ri~ of ~ .~rct<JIt or tlw fi!cotnmended 
MIlGIift!: of ..... ~r:atl~1, "ith ~ r~!:1. troJ1l 2f to 90 ~ •. htiellti ~~ 
edflng~NJeptlMAllts b)glliS peff;enl or Ihe RCDmlIIeoded ;amlJlJnt, wIth.lt 
t1IlI.ge fmm -4Q to 90 pl!rtleot. Thil 1MB tomplliililie rute fOr pIltients "lib 
physical dd5m'd8rs tiS 76 ~"t, with a 1ilII9I foom 6(1 to 92 ~t, &1-
tllfl'lJp 1M mleroolwrl'OOie Mool'~ sJ.\Y!IiOO '~tI' 0:m1~1(i" II' .loSIJ~ 
ihW ~eoo""\lR1iom of JIIIedJelMioo. QmrluJfIl'tDj ComlltillJlce wldi mcdloo
lim rqt~~ IIJMIIg palienb willi psycmo.trB,! dUon!~ mo.y be lmn!r i'bm 
IlIJlODg plll~1l15 willi pbyPl!I1I d~def5. h\:IW~, the dilTmue mny be 
Inrgdy ilffrlhtJtalJle to the melhods wild WI" ~ati~ ~mpfbrtee. The 
r.Jidi~ til~t Ute lIeW fur new IfildifliPiV'IlJd iilVlbiMb rlli' 1il000lttnlilg 
oompllanllc IUld i~QI pa~iflnti' ~mprllll1~ wl," pMITII:~~PY. 
(~r.tric Suni(fl 411d~1, J!I98) 

Adoa 3181SS0d J.S38 
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A recent unpublished meta-analysis found a 23% risk of relapse with first
generation medications compared with a 15% risk with second- generation 
medications (p=0.0001), Kane, JM et al 

10 

Abstract: 

Objective; The objective was to perform a systematic ",view and meta·anaI";' of the 

potential of the new generation antipsychotio druBS (NA) 10 improve adherence and 

decrease relapse rate. in patienlS with sobizopbJenia. 

~ Randomized, conlroned trials comparing NA with placebo andlor conventional 

Bntipsychotios were identif",d. Dilla on "'lapse, general treatment failure and drop-oulS 

due 10 adverse ovent. were •• lnIcIed, and combined in a irnIta-anal";s. ~ Few 

trish wm avollable for each individual droll. thmfore NA were analyzed as • group in 

an .. plonuivc manner. The analysis of six placebo comparisons, involving a total of 983 

patients. clearly demonstrated that NA arc effective for relapse prevention. Eleven studies 

with. IOral of 2032 parienlS provided comparative data on relapse/treatment failure for 

new and conventional antipsychotics. The analysis ", .. aled a mode.t but statistically 

significant Jeduclion in relapse rates and ovcroil treatment fail.,., with the new drugs. 

Whether !bill advantage was panty mediated by improved adherence 10 treatment remains 

unclear. No significant OIIpetiority in terms of fewer dropouts duc to adverse events was 

found. Funhermore, • number of methodological problems were identified. Conclwions: 

OveralJ, ttJc currently available data suggest a potential for the new drugs to reduce 

relapse rates. Methodological issues to be add ...... d in future trials include the choice of 

oomparator, appropriate dosage, the application of clinically-relevant relapse criteria. 

monitoring of adherence. and th. minimization of drop-outs. 
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Correll, Leucht, and Kane have recently completed an unpublished meta
analysis indicating a clinically and statistically significant reduction in the risk of 
TO utilizing second-generation as compared with first-generation antipsychotics. 
Mean annual risk of TO for SGA=.91% vs. 6.2% for Haldol used as comparator in 
3 studies. See below. 
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Abstrad 

Badlground: Ila$cd on lower riles of acute extrapymnidal .ide effects compared 10 lint 

genaatioo amipsychotks (FOAs) ""d preliminlllY data. !eCOnd genomion amipsychotics (SGAs) "'" 

.xpeered 10 abo <awe Ieo$ tardM dyski ... ia (TD). Methods: Syslemaric review of SlIIdieo with SOAs 

laMing ~I year and n:pcrtin, on new GIISCi of TD or dyski ....... Results: In nin .. lodios, 2. lOS poIionts 

received treatmenl with ri'peridone (3 ,,\Idles, 11>0571), alanzapioe (2 'lullies .",,10). queriapine (2 

5lUdi .. , 11=386), amisulpride (I :;Judy, 11=331) or ziprasidone (I sludy, ",,201) for • weighled mean of 269 

day •. Sludy designs were double-blind IIIld randomized (.,,3), open.label .~teJl.iOllS of double-blind 

randomized !rials ("""I.1IIld open·label (11=2). Of lbe four trials IllII had • <OIIIJlOIIIOI' (aU in .dul15 with 

schizophren;'-spectrum di""""rs). Ihree used haloperidol (1l'O403) and one placebo ( ... 71). Five studles 

in<:luded adull, (",,1419, mean .ge: 37 years). one a mixed population (n;207, mean age: 50 years),1IIld 

1_ exclusively patienlS 0!S4 years (n""79; mean age: 78 yean). The wdglned mean annual incldcn<C of 

TO for SGAs was O.91'l. (range: 0-2.1%) in adul.., 6.8% inlhe mixed population, and 5.8\10 (ronge: 2.6-

13.4"") in lhe elderly. compared 10 5.3% (range: 4.1·7.4'11» in aduilS trosJcd with haloperidol. 

Conduslons: It",uh. from nine long-tenn 'Iudies $IIppor! the notion IllII SOAs have • mel.ced risk for 

TO compared 10 FGAs. However. more carefully designed 5lUdies, ideally beyond 0I1e year and 

comparing diff"""'l SOAs in FGA·nilive pol., .... "'" needed to estimOle!he true.uk. II woold not appear 

promalun:: for dinicio .. 10 con<ide, lhe .. finding. in making long-ttrm trealmenl decisions. 
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I have reviewed all the papers and agree that the following sponsor supplied 
conclusions are a fair presentation of the literature. 

Relapse in schizophrenia is serious. Relapse is characterized not only 
by decreased social and vocational functioning and increased 
caregiver burden, but also by homelessness, self-harm (including 
suicide), and aggressive or violent behavior. Moreover, patients with 
frequent relapse may accumulate morbidity in the form of residual or 
persistent symptoms and decrements in function from their 
pre morbid status. 

60% to 75% of patients with schizophrenia relapse within 1 to 2 
years without antipsychotic medication. The nonadherence rate with 
oral medications in schizophrenia is on average 42%. 

Continuous medication reduces the risk of relapse to 20 to 30%. 

Patients without gaps in medication therapy have 2 to 4 times less 
risk of rehospitalization. 

Patients with a =30-day gap in medication therapy have >4 times the 
risk of suicide attempts. 

Depot antipsychotic treatment, a method of attaining continuous 
medication, has been shown to reduce relapse rates and 
rehospitalization to a significant degree compared with treatment 
using oral anti psychotics. 

Only first-generation anti psychotics (haloperidol and fluphenazine) 
are available in depot formulations for those patients who can benefit 
from treatment with a long-acting injectable antipsychotic. 

Risperidone long-acting injectable has been shown to be an effective 
and well-tolerated antipsychotic medication in both shorl- and long-term 
treatment. 

They conclude that Risperidone is the only second-generation antipsychotic with 
a long-acting injectable form in late-stage development, and therefore represents 
a unique and significant addition to the treatment armamentarium of 
schizophrenia and an important means for improving treatment outcomes. 

It is my belief that Risperdal Consta would be a useful addition for the treatment 
of schizophrenia and persuasive data has been provided by the sponsor. 

12 
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SAFETY DATA: 

This submission reports safety information for RISPERDAL CONSTA from 
15 May 2001 to 18 March 2003, as requested by the Division of 
Neuropharmacological Drug Products in a communication on 18 March 2003. 

ORGANIZATION AND DATA SOURCES 

Johnson and Johnson Pharmaceutical Research and Development (J&JPRD) 
provides the requested safety information in this submission. The information is 
organized as follows (Le., completed J&JPRD clinical studies and ongoing 
J&JPRD sponsored clinical studies, other clinical research studies 
[medical affairs and others], postmarketing experience, and worldwide literature. 
The studies and other source information that contribute to this safety response 
are shown in Table 1 along with the number of patients exposed to RISPERDAL 
CONSTA and the design of the study, if applicable. 

Table I: SQurce:s of Safety Information 
Study Number 

C~mpltlM J4IPRD Stadk, 

RTS-INT-<'i2 

RJS-USA-259 

RlS.INT-S5 

ODpi". J&.JPRD Studies 
RlS-INT-(!3 

RIS-INT-SO 

RIS-USA-I% 

RlS-USA-265 

Total J&JPRD Studk' 

Otlatr (:Unital ReRlU"eb S'udJet 01 

POI.marhda. Popul.tioD 

Wortdwlde UtH'llfure 

Randomized, open-1abe1 oomparison m 
olanzapine;l year tmltmem: (J-montb 
anaJ)'$is endpoint) 

Open-Jabel, switching from onsI 
neurolepne;) mondi treatment 

Open-labet switching ITom typical depot 
neuroleptic; 3 month treatment 

Open label extension of RIS-INT -61 and 
RJS-lNT-57 

Open lab(:1 extffl!lif.ln -of RlS-INT"{'l \U1d 
RIS-INT-85 

Open label exrensionofRIs-tJSA-121 

Open label extension of RIS·USA·2S9 

Vaned 

NA 

NA 

Number of 
RJSPERDAL CONST A 

-treated Palierns 

309 

.41 

166 

806" 

2121> 

242-

75' .. ..
NA 
NA 
NA 

• Data fOr RlS-INT-63llt1d RlS-USA-I% are cun.d::dil", hum I~ clinical ~ is at IS "'~b 2(0) 
" Data tor RlS-INT-80 and ItIS-USA-26S arccumu1ative fn.nn~cllniall dala~ lISotl6 March 2(0) 
• Smn (lfp;llientll in RIS-INT -6l, RJS-INT -63, rUS-INT -as, RIS-USA-I%, and RIS-USA-259. PlIliem~ in IllS-
00-80 and RIS-USA-265 1Ife:dn:ady i1x:luded m the RJS-INT -62, RIS-lNT -8S.1U1d JUS-llSA-259tota15. 
~ Spomorod by ~bs M~ Affain E4u-ope, .Jamsc:D Pbann:Jco.cubca MediClI AffidR USA. and Orht:n 

J&JPRD studies 

The safety information provided in this document from the J&JPRD clinical 

13 
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studies completed after the 4-month Safety Update Report was derived from 
the finalized/locked clinical databases. 

The safety information for the ongoing extension studies came from the 
pharmacovigilance database (CIOMS Narrativelline listings) for RISPERDAL 
CONSTA up to 25 March 2003. In addition, some specific analyses (Le., 
exposure and discontinuations due to adverse events) for the ongoing extension 
studies were determined from the unlocked clinical databases as of 16-18 March 
2003 to provide the requested information. Therefore, the safety information from 
the ongoing studies is limited as of the cutoff date and as these studies are not 
finalized, is subject to potential future alterations. 

Other non-IND clinical research studies 

The safety data for this section was derived from a search of the 
pharmacovigilance database that excluded all J&JPRD studies and all events 
unrelated to a clinical study. The majority of these studies were sponsored by 
Janssen-Cilag Medical Affairs Europe and Janssen Pharmaceutica, Medical 
Affairs Division in USA. As with all pharmacovigilance data, this information 
might be subject to change and is not as complete as the data derived from 
locked clinical databases. Exposure calculations included these types of studies 
as well as two J&JPRD sponsored studies (RIS-JPN-16 and RIS-SIV-101) that 
are being conducted in Japan. 

Clinical studies 

Since the submission of the 4-month Safety Update Report of 4 December, 
2001 (cutoff date 15 May 2001), three Phase 3 clinical studies were completed 
(RIS-INT-85, RIS-USA-259 and RIS-INT-62). In addition, 4 Phase 3 open-label 
extension studies (RIS-INT-63, RIS-USA-196, RIS-INT-80, and RIS-USA-
265) are ongoing and provide up to 3 years of clinical safety information. 
Two of the ongoing studies are extensions of the Phase 3 studies described in 
NDA 21-346 submission for RISPERDAL CONSTA. Study RIS-USA-196 
is the extension of RIS-USA-121; RIS-INT-63 is the extension of RIS-INT-61, 
and RIS-INT-57. Data from these two open-label extension studies until the 
cutoff date of 15 May 2001 were presented in the 4-month Safety Update. 

Estimate of Exposure to RISPERDAL CONSTA 
(Clinical Studies) 

Table 14 summarizes patient-years of exposure in the studies conducted since 
the ISS plus the ongoing extension studies. In total, 1664 patients have been 
treated with RISPERDAL CONST~ in these studies for a total exposure of 
749456 days or 2053.30 patient-years. 

14 
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Table 14: Patient-years ofExpo.sure on RISPERDAL CONSTA: 
Ongoing Studies (If Studies Compleroo aller 15 May 200 I 

Number Total 
Of ExpIlsure, Patient-years 

Study PalienU Days ofExpo.sure 

All $tlldies • 1664" 749456 2053.30 

1NT-62 309 79851 21S,n 

1NT-63' 806 543779 1489,81 

INT-SO"" 212 40096 109.85 

INT-SS 166 11227 30.76 
USA-I96, 242 52889 144.90 

USA-2S9 141 8823 24.17 

USA-26Sb.d 74 12791 35,04 
, !NT -62, INT -SS, and USA-2S9 are C.(l"1'leted studies. !NT -63, INT-

80, USA-I 96, and USA-26S are OIllI9ing. 
b INT-SO is the extension study ofINT -62 and !NT-SS. USA-26S i:8 

!he extension stud)' of USA-259, 
, Data for !NT -63 and USA-196 are cumulative from Ihe clinical 

dlllnOOses 8$ of 18 March 2003 
, Data fur !NT -80 and USA-26S are cumulative fronlme clinical 

databnses as of 16 Marcb 2003 
, Sum ofpatienls in 1NT-62, 1NT-63, !NT-S5, USA-l 96, and USA-

259, Patients in !NT -SO and USA-265 are already included in the 
INT -62, !NT -SS, and USA-2S9 totals. 

Total exposure in the pooled, multiple-dose studies included in the ISS was 
230546 patient-days or 631.63 patient-years in 1499 patients. The multiple-dose 
studies included in the ISS were: RIS-USA-121, RIS-INT-61, RIS-INT-57, RIS
INT-31, RIS-INT-32, RIS-SWE-17. RIS-INT-63 is the extension study of RIS-INT-
61 and RIS-INT-57. RIS-USA-196 is the extension study of RIS-USA-121. 
The total number of patients treated with RISPERDAL CONST f\ in clinical 
studies can be determined by adding the following to 1499: 

-The number of RISPERDAL CONSTA-treated patients in INT-62, INT-85, 
and USA-259 (309 + 166 + 141 = 616). 

-The number of patients in the placebo arm of USA-121 who entered USA-196 
(59). 

-The number of patients in the RISPERDAL oral arm of INT-61 who entered 
INT-63 (203). 

15 
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This gives a total of 1499 + 616 + 59 +203 = 2377 RISPEROAL CONSTA-treated 
patients with 230546 + 749456 = 980002 total days of exposure or 2684.94 
patient-years of exposure to RISPEROAL CONST~ based on 
clinical study databases as of 18 March 2003. 

Completed Clinical Studies Data 

Deaths (Completed Clinical Studies) 

There were 2 patients who died in the completed RISPEROAL CONSTA 
clinical studies since the 4-month Safety Update Report (Table 2). Both deaths 
occurred in the RISPEROAL CONSTA group in the one year comparative 
study RIS-INT-62. In this study 6 patients died in the comparative olanzapine 
group. Only the RISPEROAL CONSTA treated patients will be described 
here. 

Table 2: Patiems Who Died During the Cj)mpleted Cllnlcal Studies 
(RIS-INT -62, RIS-USA-259. RIS-INT -SS) 

S!\Idy PI_po R1SPERDAL CONST A 

RIS-INT -62 • (I year) 

R1S-INT -62 (3 _ntbs) 

RIS-USA-2S9 

R1S-1NT-85 
Total (3 months) 

Pooled NDA eompldcd 
sludles' (3 monlhs) 

" luct~ ~mu O'\olin'tl»l et)t1nl! prtiL'oti 

depe. JlJN ('~) 

11107 (1.0) 

2l309(0.6) 

Ol309' (0) 

0/141 (0) 

01166 (0) 

0/616 (0) 

6/1499 ( 0.4) 

, The tDOO number of patients (3:09) tl:tes DOt LlclDde 9 ~ who. wert' only lml.ted 'AdIh oral 
zLlpe:ndol:){! .and who thia.l~tiuJ.Wd ~ me tUB-iii pm:iDd. Those 9 ~& dhl: i1Ut l't'oI!!iv·e 
RTSPERDAL CONSTA~. 
" l'be L"Udlp~ rept.>a1t!d~e gtud.-;es in the- uriginal NOA Ibat \\'i!!:tO p001OO. fur the 3..mun.th 
«ldpcial (RJS.USA.121. RIS.INT .S7. RIS-INT-<>t. R1S.!NT.3I,IUS-SWE.17. RJS.INT.32) 

Neither of the deaths in the RISPEROAL CONSTA group were considered 
related to study medication (Table 3) nor did they occur by the 3-month 
endpoint (Table 2). No patients died in either RIS-USA-259 or RIS-INT-85. 
Both patients, who died in RIS-INT-62, were women. One patient (CRF 10 
A30074, 50-years-old), who had been administered RISPEROAL CONSTA 
50 mg/biweekly with 21 injections, was hospitalized for "weight loss" and 
"dysphagia", and was diagnosed with "esophageal carcinoma". She 
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subsequently died from the esophageal cancer. Patient CRF ID A30074 (55-
years-old), who had received 16 injections of 50 mg/biweekly RISPERDAL 
CONSTA died ("accident") in a fire. Both causes of death were considered 
by the investigator not to be related to study medication. 

Table 3: Cause and Relatedness ofOenth$ in the Completed Studies 
jRlS-INT -6~ RlS-USA-259, R1S-INT -8S! 

Patienl ID Age Cause ofIleQlh Relaledneos' 
N~r SlUdy (years) Sex Preferred Term Description 10 SlUdy Drug 

A30074 R1S-INT-62 55 F E$opbilgeal E$ophageal Not related 
careinoma caooer 

A30776 RIS-INT-62 SO F IleQIb Accidenl Not related 
" Rdat_ .. "'P0rt<d by tile inv<>tigator and <entirmed brIbe 'PO""". 

Serious Adverse Events (Completed Clinical 
Studies) 
There was a similar incidence of serious adverse events reported with 
RISPERDAL CONSTll. in the Phase 3 completed clinical studies compared 
to that reported with RISPERDAL CONST~ and placebo treatment in the 
ISS of the NDA (Table 4). SAEs are mainly psychiatric in nature with no unusual 
pattern to the occasional medical SAE. 

17 

Table 4: Patients With Serious Adver:se E\'elIIS During the Cll~leted Clinical Studies 
(RIS-JNT ~2, RIS-USA-259, RIS-JNT -SS) 

Study 

RIS-INT -62 (I year)' 

RIS-INT ~2 {3 molllhS) 

RlS-USAc159 

RIS-INTCS5 

Total (3 months) 

Pooled NDA eompltled 
stndlts' (3 months) 

.. Jnclu&j e-.,mli 0\'Cr tbe etn:ite pttIod 

Placebo 

DIN (%) 

RISPERDAL CO:-.sr A 

DIN (%) 

781309 (252) 

41809" (133) 

Wl4J (15.6) 

141166 (S.4) 

77/616 (125) 

111/1499 (11.8) 

• Ib, In"" UlJtUberofp"""" (:IOOJdu. ..... 1llclude 9 ""'""'" "hu ~"",..uy _1<d with craI 
ropmdn .. and "J., _",001 clwmg the ... -ilI periucI. TIw .. 9 palienu did IIOt "",w. 
RISPERDAL CONSTA '''. 
o Th. """'pl,led repe>le<I-d", ... Il<h .. on the original NDA 1b3t ~"'" pooled fur !he >-1DDllth l!Ildpoint 
(IUS-USA-121. JUS·IN 1-;7, RJs.ltif.ol. RIS.INT-3!, RJS.SWE,I7.IlJS..INT-32j 



PDF page 67 of 288

A higher incidence of SAEs in the psychiatric disorder category was noted in the 
RIS-INT- 62. Two patients (RIS-INT-62) died due to a serious adverse event and 
12 patients discontinued treatment due to a serious adverse event In addition, 
narratives for all serious adverse events for these studies are provided and I 
have reviewed these. 

Table 5: Serious Ad,'elSe Events in 2 or More Palierns in any Study (9)mpleted Clinical Studies) 
RlSPERDAL RISPERDAL RlSPERDAL 

CONSTA CONSTA CONSTA 
RIS-INT-{iT RIS-INJ-t!S RlS-USA-259 

Adverse event (N. 309) (N ~ 166) (N ~ 141) 
Preferred term nIN (%) nIN (%) nIN (%) 

Any Serious Adverse Ennt 78(25,2) 14 (8.4) 22 (15.6) 
Ps)'chl.trlt dkord<!rs 

Psychosis 44 (142) 9 (S.4) 9( 6.4) 

Suicide ~ue,.nl't 17 (5.5) 1 (0,6) 0 
Anxiety 7 (2.3) 1 (0,6) 0 
Injury 6(1.9) 0 0 

Drug abuse 4 (1.3) 0 0 

Agitation 3 (1.0) 2 (L2) 3(2.1) 

Depression 3 (LO) 0 0 

Alcohol problem 2 (0,6) 0 0 

Depression ag~v.rted 2 (0,6) 0 1(0.7) 

Insnmnia 2 (0,6) 3 (1.8) 0 

~nnic reaction 2 (O.6) 0 0 

~edic.alion em)t 2 (0.6) 0 0 

Puranoid reaction 2 (0,6) I (0.6) 1(0.7) 

• Indudes e.-cnt3 ovor I,", cnti", study period 

Serious Adverse Events of Potential Clinical Interest 
RIS-INT-62 

In RIS-INT-62, the serious adverse events of potential clinical interests were 
tardive dyskinesia (1), hyperglycaemia (2), convulsions (1), and myocardial 
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infarction (1). These events are briefly summarized here by the sponsor. None of 
these patients died as a consequence of the serious adverse event. 

Tardive Dyskinesia 
Patient CRF ID A30317 [age 44 yrs), had the serious adverse event of 
"dyskinesia tardive". She had a known history of experiencing tardive 
dyskinesia. Her starting study dose was RISPERDAL CONSTA 25 mg 
biweekly and she completed the study on a dose of RISPERDAL CONSTA 
50 mg biweekly. The event was considered severe by the investigator and 
reported as doubtfully related to study medication. The event resolved without 
change to the trial medication and she completed RIS-INT-62 on a dose of 
RISPERDAL CONSTA that was higher than her beginning study dose. 

Hyperglycemia 

Patient (CRF ID #A30358) [age 49 yrs), had several episodes of 
"hyperglycemia" that were reported as serious adverse events. This patient had 
a history of insulin dependent diabetes. He recovered from the first episode but 
the second episode had no stop date reported. The first event was considered 
severe by the investigator and reported as not related to study medication. The 
second event was considered severe by the investigator and possibly related to 
study medication due to the high elevation of glucose levels following an 
injection of RISPERDAL CONSTA. 

RIS-USA-259 

Adverse events of clinical interest described below are diabetes mellitus and 
ketosis (both in same patient) and chest pain occurring in 1 patient. 

Diabetes Mellitus and Ketosis 

Patient CRF ID #A30322, [age 81yrs), had the serious adverse event of 
"NIDDM and "diabetic ketoacidosis". The patient had concomitant disorders 
that included hypertension, prostatic cancer and chronic obstructive pulmonary 
disease. The event of "diabetic ketoacidosis" resolved and was considered 
moderately severe by the investigator and not related to study medication. The 
serious adverse event of "NIDDM" did not resolve and was considered mild 
and not related to study medication. The patient completed the study. 

Chest Pain 

Patient CRF ID #A30358, [age 50 yrs), had the serious adverse event of "chest 
pain". A cardiologist was consulted and ruled out cardiac problems. The 
investigator considered the serious adverse event to be moderate in severity 
and not related to study medication. The patient discontinued the study due to 
the serious adverse event. 
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RIS-INT-BS 

In this study 2 patients permanently discontinued treatment as a result of a 
serious adverse event. There was one seriouS adverse event of potential clinical 
interest, hyperglycemia, from RIS-INT-85. " 

\ 
Patient CRF ID #A30272, age 50, had several episodes "hyperglycemia" that 
were considered serious adverse events. The first episode was at study entry 
when the patient was found to have the concomitant disorder of Diabetes 
Mellitus. This was considered moderate in severity and not related to study 
medication. The second serious adverse event of "hyperglycemia" was 
considered severe and not related to the study medication by the investigator. 
Insulin therapy was initiated and the patient completed the study without 
further problems. 

Adverse Events Leading to Discontinuation 
(Completed Clinical Studies) 

There were generally few discontinuations due to adverse events reported with 
RISPERDAL CONSTA in the completed studies (Table 6) compared to placebo 
treatment or RISPERDAL CONST ~ treatment reported in the ISS of the original 
NDA. For the completed studies, data from 616 patients treated with 
RISPERDAL CONSTA for up to 1 year are included. Overall only 2.3% of 
the patients discontinued the trials prematurely due to an adverse event. This 
figure is compared to the 5.3% from the 3-month endpoint pooled 
data and the 12.1% from the placebo group from the original NDA. 
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Table 6: Patients With Adverse Events Leading to Oiscontimlation in 
Ihe COI\1>leted Clinieal Studies 

(RIS-INT-62, RIS-USA-259, RIS-INT-S5) 

Study 

RIS-INT -62 (I year)' 

RIS-INT -62 (3 month!» 

RIS-USA-259 

RIS-INT4IS 

Tol#1 (J montbs) 

Pooltd NDA eompl4>ted 

Placebo 

nIN i%) 

--

RISPEROAL CONST A 

nIN (%) 

91309" (2.9 ) 

7f3Q9b (2.3) 

5/141 (3.5) 

21166 (1.2) 

141616 (1.3) 

Sllldie$' (3 months) 131101 (11.1) 1911499 (5.3) 

• Includes event. """r the ""'i~ <Iud)' poriod 
• The vaI\1l! 3!J9 .. prose ... patiems durillll this period who ..... t", ... IC<! with RISPERDAL 
CONST An< An additional 9 patient rnte",d the run-in period but did nOl ",ceivo 
Rl5PERDAL CONSTAT". 
, The rompIeIed ~.oo.. -.. m th. ~ NDA that w,," pooWd tl:w Ibo 3"""",lli <ndpuim 
(RJS.USA-121, RlS.INT.~. RJS.JIo.'T-91. RlS,INT,31, R1S-SWE.17. RJS.INT.32) 

The most common adverse events leading to discontinuation in all three 
completed studies were in the Psychiatric Disorders group. Suicide attempt, 
depression, agitation and anxiety were the major reasons for patients 
discontinuing due to Psychiatric Disorders in RIS-INT-62. Suicide attempt and 
depression occurred in 2 or more patients and led to discontinuation whereas 
agitation and anxiety occurred in 1 patient each. In RIS-USA-259, the most 
common psychiatric adverse events that led to discontinuation were agitation, 
dreaming abnormal, drug dependence and insomnia. Agitation was the only 
adverse event that occurred in more than 1 patient and also led to 
discontinuation. In RIS-INT-85, the most common psychiatric adverse events 
that led to discontinuations were psychosis and suicide attempt in 1 patient 
each. There were no other events that led to discontinuation in RIS-INT-85. 
In RIS-USA-259 besides Psychiatric Disorders leading to discontinuations 
were Body as a Whole-General Disorders, chest pain. 

In RIS-INT-62 aside from the psychiatric disorders other adverse events that 
occurred but only once each were injury, abnormal coordination; 
hyperglycemia, weight increase; lactation non puerperal, menstrual disorder; 
myocardial infarction and spinal cord injury. 

There were 2 patients from RIS-INT-62 that had serious adverse events leading 
to death. I reviewed these 2 narratives for the patients. 

21 



PDF page 71 of 288

Ongoing Extension Clinical Studies 
(Data Available as of 18 March 2003) 

This section reports on all currently ongoing open-label extension studies (RIS
INT-63, RIS-INT-80, RIS-USA-196, and RIS-USA-265) conducted by 
J&JPRD. These studies include follow up data on patients over a period up to 3 
years after completion of the preceding studies. The number of patients treated 
in these studies and the date of the first treated patient are provided in the table 
below. 

R1S.USA-26S ,. 

Study 
RIS-INT-63 

RIS-INT-SO 

RIS-USA-196 

RIS-USA-26S 

)ate for the Ongoing Exteruioo Studies 
Number of First Patient 

Patients Treated Visit 

806 4 Feb 2000 

212 22 Oct 2001 

242 21 Dee 1999 

74 14 Nov 2001 

Deaths (Ongoing Extension Studies) 

There were 14 patients who died during or within 30 days following 
discontinuation of treatment in the ongoing extension studies (RIS-INT-63, 
RIS-INT -80, RIS-USA-196, and RIS-USA-265) with RISPERDAL 
CONSTA(Table 8). 
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Table 8: Patients Who Died During Ihe On80inll ExlellSion Studies 
(RIS-INT -{;3. RIS-INT -80. RIS-USA-196, and RIS-USA-26S1 

Study 

RIS-INT-63 

RIS-INT-80 

RIS-USA-196 

RIS-USA-26S 

Total (> 3 monills to 4 )'1'111'$, extension) 

Total {3 monlb- t()mpleled srudle$ 
post 4-month update}' 

l'II()led NDA completed $1 udle$b 
(3 monlbs) 

RlSPERDAL CONST A 

nIN (%) 

111806(1.4) 

0/212 (0) 

1J242(0.8) 

In4 (1.4) 

1411334 (1.0) 

01616 (0) 

6/1499 ( 0.4) 

• from Table 2 (Rr5-lNT-62 3-month endpoint. Rr5-USA-259, Rr5-rNT-85) 
, Tho """"let<d "1'0..-." .rudie, hi llt. ~ NDA _ ""'" pooled "" II>< 3_.1h MIIpoiut 
\RIS-CSA-121. RIS-INT-S7, RJs..Nr-6I, RIS-INT-11, klS-SW1!·11. RJs..Nr.32) 

There were 11 deaths in RIS-INT-63; no deaths in RIS-INT-80; 2 deaths in 
RIS-USA-196 and 1 death in RIS-USA-265 (Table 9). The percentage of 
patients who died in the ongoing extension studies as of the cutoff date of 15 
March 2003 (1.0%) was higher than the pooled 3-month data from the original 
NDA (O.4%) and from the studies completed since the 4-month Safety Update 
(O %) (Table 8). 

As the 4-month Safety Update summarized the data from the two extension 
studies (RIS-INT-63 and RIS-USA-196) up to 15 May 2001 and the data 
reviewed here for the ongoing extension studies included all events from the 
beginning of these studies. There are some patient reported in this summary 
who were described previously. Five of the 11 deaths in RIS-INT -63 and one 
of the two deaths in RIS-USA-196 were included in the 4-Month Safety 
Update totals (Table 9). 

Of the 14 cases there were 3 cases of suicide, 2 cause unknown, 2 bowel 
perforations, 1 myocardial infarction, 1 car accident, 1 choked on food, 1 
cerebral infarction, 1 breast cancer, 1 pulmonary cancer and 1 cardiac failure. 
All deaths, regardless of cause, were reported by the investigator as not related 
or doubtfully related to study medication. A review of these deaths revealed no 
clinically significant trends. Complete narrative information for the patients who 
died are provided and I have reviewed these. 
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Table 9: CalM: and Rel3tedoess ofDe3tbs DtJring the Ongoing E:tIeMiQn StudIei 

A" C:u1il!'of~ C~y"tQ 
DSSNumber 'rudy 1_' .... Preferred Term Dc=ription Rl$PERDAL 

OONSTA 

EMADSSZOO I 001896 1"'-63 J8 M AcOo:knlldilljwy Cdlidc:d .. itb l. aa'. Notrdllled 
CAJ1211)h braindeuh 

EMADSS2002000m TNT-63 " F -. Chobd on food. Ntll~ 
rudy cttewl!d 
befon! swallowins: 

EMADSS1OOIOOI326 INT-63 74 F C~Q11 in&n:tion Cerdm) inflldion. Notn1;ded 
(A11212)~ Hx.of 

3l~~ 

EMADSS20021XW 191 INT-63 J7 M ""'. A$$IlDled wicidc No! related 

NSADSS200l047312 USA-26S 63 M 0",' """'......, ... Nol Tdaled 
Hx.. ofCOPO and 
PDcumonill 

NSADSS2W20)6117 tNT·53 46 M MyocardW iMarction Myocardial Notmmcd 
i~ion.Hxof 
Old 

NSADSS10[)103!i527 1"'-63 " F Suiti.~ -"""'" NoJ..-. 
Hcparic Nc:QpI.!IAIa 
malipam. Pu!mon:ay 
owcl ...... 
~dilbiasis. 

N~m;dipanl 

"""""'" N5ADSSlQ[)j(}[)::ml INT-63 ., M Putmon:uy an:inoma, Primzy lq CIIfI(Cf NI)l~llded 

bnin~ues wilhbmfn -
A" Call!i'e of DI::.Ith ClIOS:1lity-to 

ms_ "wi, 1_' .... prr:ferm:J T enn ~riptiOD 
RlSPERDAL 

CONSTA 

E! .. tADSS2001OQt631 INT-63 2' M Suicide SUicide -_ .. 
(A30781)· Psyclwrie~ 

NOS 

NSADSSlOOOOO:Z9i5 USA-I9(i " M BQ'I'd~OD:IDd ~ -rA30I8J) ~ peritonitis petftmrtion of COIIlD 

NSADSS20{)1(l2l}29 USA-I96 " F Bowd~on,. ~O.IIQfrokon "'"""" abdomlwd pain • 
~and~ 

JRFBEl2OOOOO1674 INT-6J 63 M Hc;art hilUlll Heart whue 0,,,,1 .. ,,, 
(A308-11}) 

Lower ~ Tract 
infcdkln, rlyspaea 

EMADSS2001Q04122 INT-63 " M SudIkn okath r_ unkm;mu, """,,,"I 
cbmaklOW~ 
lUIfimllJ:md IIUIJ -.,. 

1RFl3El.2OOIlOO82 tNT-6J .. M S\1i~ ....... """"" (A30548)) 

• C:nwlity III Rl$PERDAL CONSTA"" Wh evahmtcd by the gporuor~ medical officer bNd on the inlonnati(lD 
anibbll! from (he CIOMS line listings IAlprJunrm 211 
- DI::rthil;llSQ JqIClIed in tht- 4-mQlJlh Safely U~. 

Serious Adverse Events (Ongoing Extension 
Studies) 

The majority of the serious adverse events reported in the pharrnacovigilance 
database with RISPERDAL CONSTA (Table 10) in the 4 Phase 3 ongoing 
extension studies were of the Psychiatric Disorders type. Those serious adverse 
events that occurred 10 or more times (Table 11) were also reported in the 4-
month Safety Update. The remainder of the events occurred at a lower frequency 
(less than 10) and often occurred only once or twice. The serious adverse events 
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were grouped according to the most representative reaction term used in the 
CIOMS forms. Those of potential clinical interest based on the known safety 
profile of risperidone are summarized below by body system. Narrative 
information for all serious adverse events is provided and I have reviewed these. 

Table 10: Frequency OJ Serious Advet"Sle Eve-IllS During the Ongoing Extension Srudies 
(RIS-INT-63. RlS--INT-80. RIS-USA-J96. and RlS-USA-265) 

Study RlSPERDALCONSTA 
Numbet of' Serious Advenre Events 

Totol 

RIS-INT-63 

RIS-INT -30 

RlS-USA-196 

RIS-USA-26S 

677 
383 

53 
198 

43 

Table II: Serious Advel"$O Events,... 10 Events During tbe Ongoing Extension Studies 
(RIS-INT -63, RIS-INT -$0, RIS-USA-196, and RIS-USA-265) 

Reaction (Serious Ad,'er:se Event) 

Any wlo.$ adYe...., event 
Strlous .d,~rs ..... t;:, 10 
Suicidal ideation 
Anxiety 

Depressed state 
Condition aggravated 
tWill.ination 
Psychosis 

Insomnia 
Delusion 
ADENOS 
Drug abuse 
Agitation 
Pat1lllOia Ilggfavnted 

Number of events 

677 
366 
65 
SO 
42 

40 
31 
28 
21 
19 

IS 
15 
14 

13 
10 

p~ &!i: dcmol!tl (roJD [b.! CIOMS lbu.ins (Awwbmgnl 'l-;o 3Ild M"d"r>:"! 

Zi). 

Serious Adverse Events of Potential Clinical Interest 

SAEs are mainly psychiatric in nature with no unusual pattern to the occasional 
medical SAE. The serious adverse events of potential clinical interest for the 
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ongoing extension studies were cerebral infarction (1 patient), cerebral ischemia 
(1) chest pain (1), diabetes mellitus (4), diabetes mellitus aggravated (1), 
hyperglycemia (3), hypoglycemia (1) tardive dyskinesia (1), stroke (1), and 
facial paralysis (1). Brief sponsor summaries are provided for selected cases of 
interest below. 

Cerebral Infarction 

Patient EMADSS2002006816, age 58 yrs, was found unconscious and was 
hospitalized. The investigator confirmed the diagnosis of a severe infarction of 
the basal ganglion resulting in right hemiparesis and coma. No action was 
taken regarding study medication. The event was reported by the investigator 
as serious and not related to study drug. She was discharged from the hospital 
not yet recovered from the insult of "cerebral infarction". No information was 
available regarding history of preexisting risk factors. Her medical history 
reported only of having had a hysterectomy (date unknown). 

Cerebral Ischemia 

Patient NSADSS2002031484, an 81-year-old male had the serious adverse 
events of "hypertension and cerebral ischemia". This patient has a medical 
history of hypertension, Diabetes Mellitus, hypercholesterolemia, 
extrapyramidal symptoms, and cancer of the prostrate. He was on multiple 
concomitant medications including goserelin, insulin, benzatropine mesylate, 
carbamazepine, clonidine, propranolol hydrochloride, bicalutamide and 
pravastatin sodium. No action was taken regarding study medication. The 
investigator reported both events as serious and not related to RISPERDAL 
CONSTA. The patient recovered without sequelae. 

Stroke 

Patient NSADSS2002004882, 41-yr-old man, had the serious adverse event of 
"stroke". The patient had a history of heavy smoking. The serious adverse 
event of "stroke" was reported by the investigator as serious and not related to 
study medication but more likely related to his history of heavy smoking. 
Study medication was permanently stopped. The patient recovered with the 
sequelae of very mild dysphagia. 

Patient EMADSS2001001326, age 74, who died due to "cerebral stroke" had a 
history of tuberculosis, left anterior hemiblock, abdominal aortic aneurysm, 
and atherosclerosis. 

Facial Paralysis 

Patient EMADSS2001005081 , age 54 yrs had the serious adverse event of 
"paralysis facial". She was hospitalized due to acute paralysis of the left facial 
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nerve of uncertain etiology. A computerized tomography scan was negative. 
Blood pressure and ECG were normal. She spontaneously recovered within 
hours. The event was reported by the investigator as serious and doubtfully 
related to study medication. 

Chest Pain 

Patient EMADSS2002001260, age 37 yrs had the serious adverse event of 
"chest pain". The possibility of a cardiac infarction was excluded. The patient 
was discharged from the hospital without sequelae. No action was taken with 
study medication and the patient completed the study. The event was reported 
by the investigator as serious and possibly related to study drug. This patient, 
with a recent history of bronchitis, experienced chest pain for which a cardiac 
origin was excluded. 

Diabetes Mellitus 

Four patients had the serious adverse event of "Diabetes Mellitus". A fifth 
patient had the event of "Diabetes Mellitus aggravated". This patient had a 
history of diabetes and was treated with oral hyperglycemics. One of the 
patient's with Diabetes Mellitus had a history of insulin dependant diabetes. In 
two patients, no preexisting hyperglycemia was known from the medical 
history. One patient carried the risk factors of obesity and hypertension, for the 
other 2 patients, hyperglycemia was discovered subsequent to hospitalization 
for additional events. 

Patient EMADSS2002005609, age 51 yrs had a history of obesity (grade II) 
and insulin dependent diabetes for 7 years. She was hospitalized for more 
intensive diabetic therapy. No action was taken regarding study medication. 
The adverse event of "Diabetes Mellitus" was reported by the investigator as 
serious and not related to study drug. 

Patient NSADSS2002022117, age 35 years had the serious adverse event of 
"Diabetes Mellitus". He had a history of concomitant medications specifically 
for hypertension and was obese. Almost 5 months after starting on 
RISPERDAL CONSTA, he developed an abnormal glucose level. No action 
was taken regarding study medication. He subsequently developed diabetic 
ketone acidosis relating to the new onset of diabetes. He was hospitalized, 
treated and discharged recovered with sequelae. The adverse event of 
"Diabetes Mellitus" was reported by the investigator as being serious and 
possibly related to RISPERDAL CaNST A. In this obese patient, 
hyperglycemia was reported for the first time 529.days after the start of the 
trial treatment. 

Patient EMADSS2001005081 , age 49 yrs had the serious adverse event of 
"Diabetes Mellitus". While hospitalized for a fractured femur it was discovered 
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he had an elevated glucose level and subsequently was diagnosed with having 
"Diabetes Mellitus". The adverse event of "Diabetes Mellitus" was reported by 
the investigator as serious and not related to study drug. The paucity of data for 
this case does not allow a complete assessment by the sponsor. It is unclear if 
the glucose levels were obtained under fasted conditions nor what the exact 
levels were. In addition, it is unknown what the outcome of the adverse event 
was. 

Patient NSADSS2001 026174, age 49 yrs was hospitalized for the serious 
adverse event of "depression aggravated". While hospitalized, the patient was 
diagnosed with new onset of "Diabetes Mellitus". No change was made to trial 
medication. She was treated with oral medications and discharged improved. 
The investigator reported the events as serious and not related to study 
medication. In this patient, hyperglycemia was reported for the first time 
442 days after the start of the trial treatment. As the trial medication was not 
interrupted (Le., no de-challenge took place), it is difficult to assess in this 
patient, if a causal relationship exists between the trial treatment that had been 
ongoing for more than 14 months at the time of event, and the reported adverse 
event. 

Patient JRFUSA2000003662, age 51 yrs had the serious adverse event of 
"Diabetes Mellitus aggravated". From what was reported it appears that he has 
a history of diabetes and is being treated with the concomitant medication of 
metformin hydrochloride. He was hospitalized for the additional serious 
adverse events of "hallucination auditory, shaking, paranoid reaction, and 
suicidal tendency". His unstable glucose levels were considered to be an 
exacerbation of the diabetes. The patient was reported as recovered. The 
investigator reported the events as serious and doubtfully related to 
RISPERDAL CONSTA with the aggravation of the diabetes due to the 
hyperglycemia. The sponsor concurs with the investigator's opinion. 

Hyperglycemia 

Three patients had the serious adverse event of hyperglycemia. Two patients 
have a medical history of Diabetes Mellitus and the other did not. 

Patient EMADSS20020000688, a 65 year-old female had the serious adverse 
event of "hyperglycemia". Her medical history included anxiety, palpitations, 
Diabetes Mellitus, and hypertension. She was on many concomitant 
medications to help treat the various concomitant disorders. These medications 
included acetylsalicylic acid, potassium chloride, furosemide, candesartan 
cilexetil, metformin hydrochloride, propranolol hydrochloride, hydrozyzine 
hydrochloride, zopiclone and orphenadrine hydrochloride. She recovered from 
this event. It was reported that the event was serious and doubtfully related to 
RISPERDAL CONSTA. 
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Patient NSADSS2002022494 age 46 yrs, experienced the serious adverse event 
of "hyperglycemia". This patient had a medical history of mental retardation, 
and insulin dependent diabetes mellitus. He had the event 890 days after the 
start of the trial treatment. The patient was seen in the emergency room, where 
he was treated (not specified) and sent home. No action was taken regarding 
study medication. The investigator reported the event as not related to 
RISPERDAL CONSTA. Given the patient's medical history, the sponsor 
concurs with the investigator's opinion. 

Patient NSADSS2001030616, age 37 yrs had the serious adverse event of 
"hyperglycemia" on Day 708 of the study. The patient went to the hospital not 
feeling well and was hospitalized for the event of "hyperglycemia". He was 
treated with an insulin infusion and started on Humulin N insulin (dosages 
unknown). No action was taken regarding study medication. The investigator 
reported the event as serious and doubtfully related to RISPERDAL 
CONSTA. The patient's clinical status remains unchanged. No other date is 
available. The paucity of data on this case does not allow a complete 
assessment by the sponsor. In addition, it is not known what the outcome of the 
adverse event was. 

Patient NSADSS2002040836, age 63 yrs had the serious adverse event of 
"hypoglycemia". This patient's medical history included Adult Onset Diabetes 
Mellitus, anemia, tardive dyskinesia, akathisia, insomnia, vasculitis, 
hypertension, and hypothyroidism. The patient is on multiple concomitant 
medications. He was unable to be aroused from sleep by his caregiver and was 
transported to the hospital. He was admitted with a diagnosis of unstable 
diabetes-hypoglycemia. No action was taken regarding study medication. The 
patient recovered without sequelae. The investigator reported the event of 
"hypoglycemia" as serious and not related to RISPERDAL CONSTA. Given 
the patient's medical history, the sponsor concurs with the investigator's 
opinion. 

Dyskinesia Tardive 

Patient NSADSS200103864, age 42 yrs had the serious adverse event of 
"Dyskinesia Tardive" while being hospitalized for the serious adverse events 
of "depression aggravated, suicidal tendency and condition aggravated". He 
was treated with lorazepam, switched to clonazepam (0.5 mg b.Ld.) that was 
increased to a ti.d dosing schedule. Several days after this increase of 
clonazepam he experienced the event of "Dyskinesia Tardive". He received 2 
mg oral risperidone and 75 mg Ibiweekly RISPERDAL CONSTA at the time 
of the event. The serious adverse event of Dyskinesia Tardive" was reported by 
the investigator as serious and not related to study medication. Given that the 
adverse event of tardive dyskinesia disappeared without change in the 
treatment with RISPERDAL CONSTA and 2 mg of oral risperidone, and 
was not reported again when the total dose of oral risperidone was increased to 
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4 mg, the sponsor supports the assessment of the investigator. 

Adverse Events Leading to Discontinuation 
(Ongoing Extension Studies) 

A total of 114 patients from the ongoing extension studies discontinued 
treatment due to an adverse event (Table 12). The overall incidence of 8.5% of 
the extension studies that had an exposure ranging from 3 months up to 3 years 
was higher than for the 3-month pooled data from the NDA (5.3%) and the 3-
month data from the recently completed studies (2.3%). This higher incidence 
of discontinuation was expected from the longer exposure period of the 
ongoing studies. 

T8b~ 12: Patients With Adverse Events Leading 10 DiscOnlinuation Durin8lbe Ongoing Extension 
Srudies (R1S-1NT~3, RIS-INT-BO, RIS-USA-196, RI5-USA-265) 

Srudy 

RIS-INT-63 

RIS-INT-80 

RIS-USA-196 

RIS-USAc165 

Total (> 3 months to 4 years, utensloD$) 

Toral (3 montb- eompl~ed slDdle$ 
pGSt 4-month update)' 

Pooled NDA eompl~ $fndles' 
(3 months) 

RISPERDAL CONSTA' 

nIN ("/.0) 

691806 (H) 

51212 (2.4) 

381242 (15.1) 

7n4(9.5J 

11911334 (8.9) 

141616 (1.3) 

7911499 ( 5.3) 

• 1llc5e ,-.lu<s wcm ~d from the listing of am ..... ""ems leading '0 discontinuation of 
... aImolll (pem>anent stop) from the clinical dmabll!le that "'" not loolod at tbe time or the 
analysis, 18 March 2003 (Att""hmclll 25. Attaohmolll 26. A.!taclnnent 27, IIIId Att""hmnnt 
£!). 
b To.aI was mm Table 6. 
• The <o"'Pltted repIIIll<d-<lu .. ~ .. m. ~ NDA ihat ...,. pooW fur the 3...,.1h oodpow 
(lW!-USA.121, RJS.INI.S1, RIl;.L'IT-6I, klS.INT.31. kJS.SWE.17. klS-JNT-32) 

The number of patients discontining due to adverse events appears to be higher 
in RIS-USA-196 compared to the other trials, however, the type of events 
leading to discontinuation was similar among the trials being mainly in the 
Psychiatric Disorders group. As previously described in the 4-month Safety 
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Update, the higher percentage of patients with adverse events leading to 
discontinuation may be attributed to the lower stability of patients entering 
study RIS-USA-196 from RIS-USA-121 compared to the patients from RIS-INT-
61 and RIS-INT-57 who entered RIS-INT-63. 

OTHER NON·IND CLINICAL RESEARCH STUDIES 
(MEDICAL AFFAIRS DATA AVAILABLE AS OF 18 MARCH 2003) 

Patient safety information from studies conducted by the Medical Affairs 
Department of Janssen Pharmaceutica and other sources was obtained from the 
worldwide pharmacovigilance database (CIOMS line listings) up to 18 March 
2003. This information included deaths and serious adverse events reported 
during this period. Also included in this summary are events and exposure for 
two J&JPRD studies (RIS-JPN-16 and RIS-SIV-101). Similar analysis 
methods were used as in the ongoing extension studies. 

Estimate of Exposure to RISPERDAL CONSTA 
(Other Non·IND Clinical Research Studies) 

Table 17 summarizes exposure to RISPERDAL CONST A during the 
Clinical Research Studies up to 28 February 2003. This cutoff date was chosen 
due to the 14 day period between injections according to the dose 
administration instructions for the marketed product. This cutoff date would 
then account for the events occurring 14 days following the last injection or up 
to 15 March 2003. Exposure estimates were derived by summing the total 
number of injections. The number of patient-days of treatment was calculated 
as number of injections times 14 days. The number of patient-years of 
treatment was calculated as patient-days divided by 365. 
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Table 17: Other Clinical Research Studies R1SPERDAL CONSTA Exposure to 
28 Febunuy 2003 

!Uglon 
EMEA (Aug 2002 to Feb 2003) 
United Stales (2 May 200210 28 Feb 2003) 
Japan ( to 28 Feb 2003) 

Total pocks supplied (~injtttlons gino) 

Patient day. (packs x 14 daY" per pack) 
Pallent ... ors or tr •• tment (pallto. day$IUS) 

Injections dbpeased 
8,530 

780 
33 

9,343 

1)0,802 
)58 

Deaths (Other Non-IND Clinical Research Studies) 

There were 12 patients who died in the medical affairs studies (Table 15). Ten 
deaths, regardless of cause, were reported by the investigator as being not 
related or doubtfully related to study medication. Two deaths were reported by 
the investigator to be possibly related to study medication. Of these 2 patients, 
one patient (EMADSS2003000055) was reported as a suicide attempt. He had 
made several suicide attempts prior to his death. His last suicide attempt 
resulted in his suffering brain death. The other patient (EMADSS2003000769) 
was reported as being unstable before his switch to RISPERDAL CONSTA. 
He experienced a manic episode 18 days prior to his committing suicide. The 
patient was administered his second injection of RISPERDAL CONSTA on 
the same day that he had the manic episode. He had another dose of risperidone 
5 days prior to his committing suicide by hanging. 

The other 10 deaths were the result of either a concomitant medical disorder or 
possibly related to a prior medical history. A review of these deaths revealed 
no clinically significant trends (Table 15). Narratives are provided and I have 
reviewed these. 
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Table IS: Cause and Relatedness of Deaths During the Medical AfIhirs Studies 
C.useofDealb causaJity • to 

DSSNunj>er Age (yr) Sex Pre_Term Deseription RISPERDAL 
CONSTA 

NSADSS2001029200 43 M Accidentll .",rdose Accidental overdose Not related 
of o!cobol and 
prescription drugs 

EMADSS2003001175 45 M PneUft'»nia Pneumonia Not related 

EMADSS2002007181 49 M Gastrointestinal lIBet Oasorointt$linal tra<t Not related 
bleed NOS, bleed from 
esopbagealvarice, eS<Jpbageal vatires 

EAL~S200200500S 57 M Neoplasm mali!Jllllnt Carcin.ma ofieR Not related 
ollll"'vated lung with meCastase, 

to Hvet, lungs, and 
adrenalg"'''' 

~S2002005174 63 M Myocardial infarction Cardiac infarction Not related 
andsevete 
aneriocororwy 
sclerosis 

EM.~S2002004741 69 M Drowning Drowning, Hx. of Not related 
severe 
arteriosclerosis 

EMADSS2003001813 19 F Heart tailure Decol1l'ensaled Not related 
cardiac insufficieney. 
3 yr_ II. of refusing 
cardiac medications 

ENl~S2002005614 21 F Heart fl>ilure Poisoning (poi .. n not Doubtful 
identifiable) or aC<lle 
bearttailure 

ENl~S2001005g83 55 M Sudden Denth, Severe C<lfOnaI)' Doubtful 
Atherosclerosis atherosclerosis 

ENl~S2003000602 65 M Pericardial effusion, Pericardial elTusion, Doubtful 
eni)oHsm pulmonary, pulmonary e_l"n~ 
cardiac aneS! and asystole 

EM.~S20030000S5 28 M Suieide altet11>t Suicide attempt Po .. ible 

ENl~S2003000769 52 M Suicide Sukide Possible 

Manic reacr i()n 
• Causality til RlSPERDAL CO}t.."STAT1f was cvaluakd by the sponsor~ mediQl ""ffi«:r based on lhe ittfQnnatiQn 
a"'ailable from the ClOMS line listinllJ (Attachment 32}. 

Serious Adverse Events (Other Non- INO Clinical Research 
Studies) 

The majority of the serious adverse events reported in the pharrnacovigilance 
database for RISPERDAL CONSTA in the medical affairs studies were of 
the Psychiatric Disorders type. Those serious adverse events that occurred 5 or 
more times were also reported in the 4-month safety update (Table 16)_ The 
serious adverse events were grouped according to the most representative 

33 



PDF page 83 of 288

reaction term used in the ClaMS line listing. The remainder of the events 
occurred at a lower frequency (equal to or less than 5 occurrences) and often 
occurred only once or twice. Narrative information for all serious adverse events 
is provided and I have reviewed these. 

Table 16, Serious Adverse Ev .... Occurrilll; >5 Times DurIng !be Clinical Research Studies 
Reaction TennJ N 
Totalstrloll$ ad.tnt event. 242 
Suicide aIIetqlI 31 
Condition aggravated 27 
~~ ~ 
Allilation 12 
Respiratory Disorders" 10 
Depression 9 
Dnlgabuse S 
JDSODlDia S 
Aggre .. ive.... 7 
Exlr!!pY!l!l11idal disorder 6 

II The readiOD tenns shoWD include other mtc:tion terms that could have been (."O(}ed lopber. 
b The rea.;:til)n term m;pirat(lry disl;uders "'11.$ nat used in the CIOMS fOIttl$ but included sueh ~riQ\l5 
adt..ertio\! f:\~B 85 bronchitis. pnwmonia, and lew reliPiratory infection as well aJ 2sUuna. 

Serious Adverse Events of Potential Clinical Interest 

SAEs are mainly psychiatric in nature with no unusual pattem to the occasional 
medical SAE. The following serious adverse events of potential clinical interest 
were identified as convulsions (n = 4), stroke (n = 2), angina or chest pain (n = 2), 
atrial flutter (n = 1), myocardial infarction (n = 1), pulmonary embolism (n= 1), 
facial paralysis (n = 1), enuresis/fecal incontinence (n = 1), and blood sugar 
increased (n = 1). These are briefly described here by the sponsor and more 
details are provided in formatted narratives which I have reviewed. 

Convulsions 

Of the 4 reported serious adverse events of convulsions, 2 serious adverse 
events were reported for the same patient (EMADSS2002004108, age 
unknown and EMADSS2002005154, 49-year-old woman). At the time of the 
first event, she also had hyponatremia. She had a history of thrombosis in the 
left hemisphere. She discontinued treatment after the second event, although 
the investigator considered the event to be doubtfully related to the study 
medication. 

Two patients with reported grand mal seizures both had a history of alcohol 
abuse. One of the patients (EMADSS2002003504, 31-year-old man) had a 
history of convulsions prior to study start, and the other patient 
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(EMADSS2003000772, 70-year-old man) had brain lesions due to a previous 
fall. In the first case, the investigator considered the adverse event very likely 
related to the study treatment and discontinued the study medication. In the 
second case, the investigator thought the event doubtfully related to the study 
medication. The sponsor has provided brief summaries below. 

Stroke 

One serious adverse event of stroke, in a 56-year-old man 
(EMADSS2003001147), and 1 of possible stroke, in a 40-year-old woman 
(EMADSS2002004569), were noted in the database. In the first patient no 
apparent risk factors were present. The second patient had concomitant insulin, 
indicating that she probably suffered from diabetes. In both cases, the 
investigator considered the serious adverse event as doubtfully related to study 
medication. However, no firm conclusions can be drawn on the relationship to 
study medication given the limited data available for these 2 cases 
The other serious adverse events of potential clinical interest, for which only 1 
report was made, are atrial flutter (n = 1), myocardial infarction (n = 1), 
pulmonary embolism (n= 1), facial paralysis (n = 1), enuresis/fecal 
incontinence (n = 1), and blood sugar increased (n = 1) and are briefly 
summarized below with additional information provided in narrative which I have 
reviewed. 

For most of the serious adverse event of potential clinical interest that occurred 
once, there was either a doubtful relationship between treatment with 
RISPERDAL CONSTA and the event, as well as no adjustment was required 
in study medication (angina EMADSS2002007040(O), chest pain 
EMADSS2002001260, myocardial infarction EMADSS2002003212(O), 
pulmonary embolism EMADSS2003000602(O), and facial paralysis 
EMADSS2001005081). The serious adverse event of atrial flutter 
EMADSS2002006707(O) did not require a change in study medication and the 
patient received concomitant medication and recovered with sequelae. Of the 
other events of potential clinical interest, the serious adverse event of blood 
sugar increase NSADSS20020451 04(0), the patient had a history of alcohol 
abuse and diabetes; and for an additional patient, enuresis/fecal incontinence 
EMADSS2003000746(O) occurred during the period before risperidone was 
released to an effective plasma level and this patient recovered from the 
adverse event during the period of peak plasma level. 

Adverse Events Leading to Discontinuation (Other 
Non-IND Clinical Research Studies) 

Information about discontinuations due to adverse events is not available for 
the Non-IND Studies. 
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POSTMARKETING EXPERIENCE 

RISPERDAL CONSTA was first registered in the United Kingdom for the 
treatment of schizophrenia on August 2002. Spontaneously reported patient 
information for deaths and serious adverse events that occurred during the 
postmarketing period to 15 March 2003 were obtained from the sponsor's 
pharmacovigilance database. These patient reports were reviewed by the 
sponsor's Drug Safety and Surveillance medical officer. These events are 
summarized in the following sections. 

Estimate of Exposure to RISPERDAL CONSTA 
(Postmarketing Period) 

Table 20 summarizes postmarketing exposure to RISPERDAL CONSTA 
from the approval date in each country up to 28 February 2003. This cutoff 
date was chosen due to the 14 day period between injections according to the 
dose administration instructions for the marketed product. This cutoff date 
would then account for the events occurring 14 days following the last 
injection i.e., up to 15 March 2003. Exposure estimates were derived by adding 
the total number of packs sold with the assumption that a pack was equivalent 
to an injection received. The number of patient-days of treatment was 
calculated as number of packs times 14 days. The number of patient-years of 
treatment was calculated as patient-days divided by 365. 

Table 20: Postmarketing RISPERDAL CONSTA Exposure to 28 Feburary 2003 

Country 
United Kingdom 
Germany 
Austria 
Switzerland 
Denmark 

Total packs supplied (= injections given) 
Patient days (packs x 14 days per pack) 

Patient years of treatment (patient days/365) 
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Worldwide Approval of RISPERDAL CONSTA (April 23, 2003) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

COUNTRY 
Germany 
Mexico 
Switzerland 
Austria 
United Kingdom 
New Zealand 
Netherlands 
Iceland 
Ireland 

10 Denmark 
11 Israel 
12 Korea 
13 Lithuania 
14 Finland 
15 Spain 
16 Czech Republic 
17 Hungary 
18 Argentina 
19 Australia 
20 Colombia 
21 Estonia 
22 Norway 23 April 2003 

Deaths (Postmarketing Period) 

DATE OF APPROVAL 
25 April 2002 
11 June 2002 
26 June 2002 
8 August 2002 
8 August 2002 
15 August 2002 
8 October 2002 
28 October 2002 
17 December 2002 
23 December 2002 
31 December 2002 
8 January 2003 
29 January 2003 
5 February 2003 
11 February 2003 
19 February 2003 
5 March 2003 
13 March 2003 
26 March 2003 
9 April 2003 
4 April 2003 

The sponsor's pharmacovigilance database was searched up to 15 March 2003 
for spontaneous reports of death occurring while a patient was receiving 
RISPERDAL CONSTA during treatment in areas where the medication was 
approved for use. A total of 12 reports of death were identified in the search of 
the postmarketing events. All were reported by health care professionals. The 
majority of patients were elderly or had medical or psychiatric histories that 
could have contributed to their death. A minority of cases lacked 
comprehensive information, thus hindering a definitive conclusion. All deaths 
are summarized in Table 18 and the text below. Detailed narratives for these 
patients are provided which I have reviewed. 

Review of the 12 reports of death in the Worldwide Safety Database revealed 
no emerging trends. In four of the six deaths that occurred in the age group 
over 55, viable medical rationales were offered for the cause of death. 
Causality per the reporting physician was deemed "not related" in three of the 
deaths and was not provided in the fourth. 
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Risperdal ConSla: Safety Infonnation from May 2001 10 March 2003 

Table 18: Cause and Related..", of D<aths During the POSIJl1arI«Iing Period up to 
1$ M.rcb 2003 Where Approved 

Ag. eowaUly" 10 
DSSNumber (yen.) S .. Pr.rerrod Term C.'1ISt" or Deatb R1SPERDAL 

CONSTA 

EMADSS2002006SI9 88 M Death Poosiblyftom Not related 
jlOtIuoonia. Also 
suffering from 
",""ular dementia and 
OInonie Obstructive 
Pulmoaary DJseaoe 

EMADSS2002006bI2 71 F Ileus 1I ..... di.d Not related 
poolOpwl""ly 

EMADSS2002007131 62 I' Bronchitis BI'<JnChitis. F_d .. Not ",lated 
hmue dead in bed 

EMADSS2003001376 SO M Suicide Suicide: by hMgi"8 Not relalod 

EMADSS2002006954 32 F LoWti' ttSpital(lry to .... ""PUa.oty Not related 
tract inftttion tract infection. Abo (probably) 

...m:red ... hma and 
_nnC<I 
hyperteru;ion and 
arnIiom)'t>JlOlhy 

EMADSS200l002280 Unknown M H~failun: H~ foilun:. I':C> Not related 
inQre information 
provided 

EMADSS200l001179 50 M PuImonaty PuImonaty embolism DoubIfuI 
embolism. deep due '" d<ep "eno"" 
venous thrombo$i$ shown on 
_mbooi .. 8I1IOpOy 
pSyche&i, 
aggravated 

EMADSS200300047. Unknown' F CMdia<=. O ... liae """" PQ,siblc 
cQnvulsion$ &rand fun ..... "8 8JlU><I mal 
mal >o:izun: 

EMADSS200l001000 68 F Sudden doaIh Ca_ "'" oonfinned Pouible< 

EMADSS200l001939 76 F Cmdiae ........ Cardiac arTe."J1 at bus """'bIc < 
stop. UnsuccC$s.ful 
resuscitation att:emprs. 
)lQ$&ibleuntrealed 
hypertension 

EMADSS2003002060 1>1> M SIn)ke eVA """'ble< 

EMADSS2003000555 48 F DeaIh. A~r\'(' t'each()n PO$$.-iblt 
A~ive 
reaction 

C~ity recorded in the t;tbJo is the- 1IS$:S$Dl1!nt of the DSS 1.1ledic;a.l offi~r. RISPERDAL CONSTAnt w.u 
evalualCd by the DSS dtpaJtmmt ~d on thr SPODSQTS policy by which all spontaneoU$ reports are considered 
"'possibly related". The assessment in Ihis table for causality \\111. therefore, not aly,nys agree \\r"itb the 
initial repontd relBtionship 10 lfeatment. 
b Although the patient's age was unknown. the physician referred to ber as elderly. , 

Causality for this event is pending receipt of further follow-up information. 

38 



PDF page 88 of 288

Serious Adverse Events (Postmarketing Period) 

The sponsor's pharmacovigilance database was searched up to 15 March 2003 
for spontaneous reports of serious events occurring while a patient was 
receiving RISPERDAL CONSTAduring treatment in areas where the 
medication was approved for use. A total of 66 patients with serious adverse 
events (including deaths) were identified in the pharmacovigilance database 
CIOMS narrative/line listings. Of these 66 patients, 7 patients participating in 
sponsored studies were inadvertently included. Of the remaining 59 patients, 47 
had non-fatal outcomes. The primary events for patients with non-fatal outcome 
are summarized in Table 19. 

Table 19: Number of Patients With Non-fatal Serious Adverse Events During 
the Postrnarketing Period 

Primary SAE (also included SAE) Number of Patients' 
Condition aggravated 9 
(psychosis aggravated, 
lack of efficacy) 
Extrapyramidal disorder 9 
(Dystonia, dyskinesia tardive) 
Convulsions 5 
(Convulsions aggravated, seizures cerebral) 
Aggressiveness 3 
(Aggressive reaction, anger) 
Electrolyte abnormality 3 
(Hyponatremia) 
Allergic reaction 2 
Exanthema 2 
Asthma aggravated 1 
Coma 1 
Drug abuse-illicit 1 
Galactorrhea 1 
Hypersalivation 1 
Injection site pain 1 
Lipase, amylase increased 1 
Mental deterioration I 
Oculogyric crisis I 
Priapism I 
Purpura thrombocytopenic 1 
Steven's-Johnson syndrome 1 
Stroke I 
Suicide attempt 1 
Temperature elevation 0 
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The most common serious adverse events reported in the postmarketing period 
were providied; e.g., "Condition (Schizophrenia) Aggravated" including Psychosis 
Aggravated or Exacerbation of Psychotic Symptoms (12 occurrences), and 
"Extrapyramidal Symptoms" including Extrapyramidal Disorders, Parkinsonism, 
Dyskinesia, Dystonia, and Akathisia (12 occurrences). I have reviewed the 
narratives for all SAEs in this category. 

Serious Adverse Events of Potential Clinical Interest 

Those serious adverse events of potential clinical interest are briefly described 
Below by the sponsor. None of these events, after review by the sponsor's Drug 
Safety and Survelliance medical officer, were found to be related to treatment 
with RISPERDAL CONSTA. 

Coma 

In one patient (EMADSS2002005713, age unknown) serious adverse events of 
coma, increased serum potassium levels and rhabdomyolysis were reported. 
This patient may have been more susceptible to developing rhabdomyolysis 
secondary to the elevated potassium levels. It is known that high levels of 
potassium can interfere with muscle innervation and function. Regarding the 
event of coma, no definitive conclusion can be made since this patient had not 
other data reported. The patient recovered from all of these events. 

Convulsions 

There were 8 patients with serious adverse events of convulsions, convulsions 
aggravated, or seizures cerebral. One of the reports occurred in a patient with a 
history of epilepsy. Case EMADSS2002006197, describes a 61-year-old 
patient whose seizures were controlled with carbamazepine, which was 
administered during treatment with RISPERDAL CONSTA. This patient 
also had psychosis aggravated. He also received concomitant medication of 
paroxetine, lorazepam, and haloperidol. Due to the multiple concomitant 
medications, a definitive relationship between risperidone and the events 
cannot be made. Two patients had substance abuse or dependence histories: 
EMADSS2002007265, age in early 20's had a history of drug abuse; 
EMADSS2002007041, age 31, had a history of cannabis dependence and 
alcohol abuse. For these two patients, not enough data are available to 
determine if a causal relationship exists between RISPERDAL CONSTA 
and the serious adverse events. In 3 of the cases of convulsions, hyponatremia 
was also noted. The report for 1 of these 3 patients (EMADSS2003001745) 
included coma, convulsions, hyponatremia, and electrolyte imbalance. This 
patient recovered from the convulsions and coma. Information regarding the 
sodium and other electrolytes is pending. Since this patient recovered without 
sequelae, the ionic imbalances may have predisposed the patient to convulsions 
and coma more than there being a relationship between these event and 
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RISPERDAL CONST A treatment. The report for a patient with seizures cerebral, 
hyponatremia and hematemesis (EMADSS2002008062, age 45) suggested 
Syndrome of Inappropriate Antidiuretic Hormone as a cause. However, the 
patient recovered once a fluid restriction was imposed. The other patient 
(EMADSS2003001417, age unknown) was noted to have drunk a lot of water a 
few weeks prior to the convulsion. 

Case EMADSS2002006665, age 51, had no known medical history - ECG, 
urea, and electrolytes were all normal at the time of the convulsion. Given the 
paucity of the data available, no conclusion can be made regarding the 
relationship of the event and RISPERDAL CONST A. One of the patients 
with convulsions (EMDADSS2003000476) died of cardiac arrest and is 
discussed under Deaths. The paucity of data on this patient hinders a definitive 
conclusion about the relationship between the serious adverse event and 
RISPERDAL CONSTA. 

Stroke 

There were 2 patients with serious adverse events of stroke. One case was fatal 
(EMADSS2003002060) and is described under Deaths. Given the lack of data 
on this patient, it is not possible to comprehensively assess the contribution of 
the administration of RISPERDAL CONSTA. The other patient 
(EMADSS2002006815, age 52) experienced a stroke 44 days after initiation of 
treatment with RISPERDAL CONSTA; the report lists the treatment as ongoing. 
Concomitant medication included procyclidine and flupentixol decanoate. The 
physician reported the patient as not yet recovered and the event as doubtfully 
related to RISPERDAL CONSTA. No other data was available. 
Steven's Johnson Syndrome 

The patient with Steven's Johnson Syndrome (EMADSS2002006705, age 19) 
had elevated mycoplasm titres. This patient was re-exposed to RISPERDAL 
CONSTA without experiencing any adverse reaction. 

Allergic Reaction 

One patient, a health care provider who when preparing an injection of 
RISPERDAL CONSTA accidently spilled solvent on her hand developed an 
allergic reaction (EMADSS2003000965, age 30). This individual had a history 
of similar allergic reactions to lamb and beef. It was reported that there was a 
possibility she reacted to the protein in the solvent. The sponsor disagrees with 
the reporter's conclusion in that the diluent does not contain proteins. 

Exanthema 

Two patients had the serious adverse events of exanthema. One patient was on 
the concurrent medications of valproate and oral risperidone and RISPERDAL 
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CONSTA (EMADSS2003000076, age 45). The patient was re-challenged 
with the valproate and oral risperidone without the recurrence of exanthema, 
leaving the RISPERDAL CONSTA suspect. The patient recovered. The 
other patient who developed exanthema (EMADSS2003001359, age 54) did 
not have enough reported data to determine a temporal relationship between 
the event and RISPERDAL CONSTA. 

LITERATURE SEARCH 

The update literature search regarding risperidone long-acting injection use 
by patients was undertaken by Johnson & Johnson Pharmaceutical Research 
& Development, L.L.C., formerly known as Janssen Research Foundation 
(the Sponsor). Seven commercial literature databases were searched for original 
clinical research, in any language, referring to risperidone long-acting injection, 
covering the period from 1 August 2002 through 19 March 2003. 
The searches were conducted by Nancy Marchuk, scientific information 
specialist in the Research Information Services Department of the Sponsor, 
using the search terms "risperidone" along with the following in the 
bibliographic reference and abstract, when available: "depot or long acting 
or intramuscular or microsphere". 

The following commercial databases were searched; dates, including last 
update, are shown in parentheses: 

oMEDLlNE(R) (1966-2003/Mar W3); 
opsycINFO(R) (1887 -2003/Mar W3); 
oEMBASE (1974-2003/MarW2); 
oBiosis Previews(R) (1969-2003/Mar W2); 
oToxFile (1965-2002/Dec W4); 
°SciSearch (R) (1990-2003/Mar W2); 
opascal (1973-2003/Mar W2). 

In addition, searches were conducted in the Sponsor's Literature 
Management and Documentation system (LMD). This is an archive 
repository for published product literature and internal and external research 
reports on the Sponsor's products. The documents are generated by the 
Sponsor and other sources. Publications are collected from screening of 
journals, proceedings, abstract books, and commercial databases. 

Only publications Oournal articles, published abstracts or posters, letters to 
the editor) containing original clinical data that were not based on studies 
conducted by the Sponsor, were included in this summary. Non-English 
publications were professionally translated into English prior to summarization. 
The data of each of those publications was extracted into a spreadsheet. 
Publications were reviewed for safety data occurring during treatment with 
risperidone long-acting injection, from all patients regardless of diagnosis. 
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Adverse events (AEs) were those events identified in the article as 'adverse 
events', 'adverse effects', 'side effects', 'adverse drug effects', or similar. 
All events reported in the articles were summarized as 'adverse events', 
without any attribution of intensity or relationship to study medication. 
Some authors reported all AEs, while others reported only the most 
common AEs. These were all treated the same way for summary purposes. 
Serious adverse events (SAEs) were those that were identified in the article 
as 'serious' or those that were reported to result in death or hospitalization. 
AEs, SAEs, and other safety information such as vital signs and laboratory 
findings were included as reported in the publications. 

OVERVIEW OF THE LITERATURE SEARCH 

A total of 104 articles were located as a result of the combined literature 
searches. After removal of 44 duplicates, this was reduced to 61 unique 
publications. Reviews, editorials, publications describing the same datasets 
or previously published data, publications based on Sponsor trials and those 
containing no data on risperidone-treated patients were not summarized. 

LITERATURE SAFETY RESULTS 

The sponsor lists the references for the 61 articles but does not supply the 
papers for my review. I have reviewed the tittles to these articles and find 
nothing of unusual interest. The sponsor warrants the following conclusions in 
Italics based on the literature search. 

"The level of safety information reported, including the number of patients in 
the studies, varied widely among articles. Many articles gave no safety 
information, or the information was in a format that could not be extracted 
or summarized effectively. Since not all publications clearly stated the number of 
patients who were treated with risperidone, or the specific diagnosis for each 
patient, the exact number of exposed patients and patients with a particular 
diagnosis could not be determined. 

Adverse events about which specific information was provided were 
compared against those reported in the Investigator's Brochure for 
Risperidal.- All Indications, fourth edition, dated October 2002. All adverse 
events were comparable to those reported in the Investigator's Brochure. 
In conclusion, no unexpected adverse events were reported. All adverse 
events observed in the literature were qualitatively similar to those reported 
in the Investigator's Brochure . .. 

SUMMARY OF EVENTS OF INTEREST 

I have searched for the following adverse events of interest in this submission. 
The following table displays the events of Hyperglycemia, Diabetes, and Stroke. 
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H 1yperglcemla D' b la etes S k tro e 
Completed Trials 2 1 0 
Ongoing Trials 3 5 3 
Non-IND Trails 0 0 1 
Postmarketing 0 0 2 

SUMMARY AND CONCLUSION 

I believe the sponsor has presented evidence that there is a need for a long 
acting depot injection form of Risperdal. 

The safety data presented in the submission is similar to that of the original NDA 
for Risperdal Consta. No new events were uncovered that would alter the 
risk/benefit profile of Risperdal Consta as discussed in the original NDA. SAEs 
are mainly psychiatric in nature with no unusual pattern to the occasional medical 
SAE. If the preclinical findings are acceptable I believe the clinical safety of 
Risperdal Consta is currently adequate. 

From a clinical viewpoint I recommend that Risperdal Consta be approved. 
Biopharm has prepared some recommendations and labeling changes. My 
labeling comments remain unchanged from the original review. 

Earl D Hearst, M.D. 
HFD-120 

CC:laughren, hearst, andreason, hardeman 
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APPENDIX 
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Clinical Review for NDA 21-346 

Executive Summary 

I. Recommendations 

A. Recommendation on Approvability 

Risperdal Consta is both efficacious and safe and is approvable. 

B. Recommendation on Phase 4 Studies and/or Risk Management Steps 

consideration can be given to a relapse prevention trial and a 
pediatric program for phase IV commitments. 

No trials with risperidone depot microspheres have been 
conducted in children younger than 18 years of age. At the pre
NDA meeting for risperidone depot microspheres (April 20, 2001), 
the Division acknowledged its commitment to respond to study 
proposals provided in the May 5, 2000 submission. Based on the 
ongoing nature of these discussions, JRF is requesting a 
deferral of the commitment to submit a pediatric clinical 
proposal until discussions with the Division are complete. 

II. Summary of Clinical Findings 

A. Brief Overview of Clinical Program 

The research and development program for risperidone depot 
microspheres in the treatment of schizophrenia was conducted 
globally and included a total of 13 trials: 

Phase 1 and 2 trials (10 trials) - 9 international and 1 US; 
Phase 3 trials (3 trials) - 2 international and 1 US; and, 
Ongoing trials (4 trials) - 2 phase 3 extensions trials, 1 

Phase 3 international trial, and 1 Phase 2 inter~ational trial. 
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i B. Efficacy 

The primary analysis was of the change from baseline in total 
PANSS at Endpoint in study RIS-USA-121. The change in each 
risperidone depot group was significantly better than in the 
placebo group (p _ 0.002). Mean change from baseline was 
numerically the best in the risperidone depot 50 mg group 
(average improvement of 8.7 points), followed by the risperidone 
depot 25 mg and risperidone depot 75 mg groups. 

C. Safety 

The safety review reveals no new or unusual events and is 
similar in nature to the pattern seen in existing labeling for 
Risperdal. These trials included adult and elderly patients, in 
in- or out-patient populations with schizophrenia or 
schizoaffective disorder. The incidences and types of serious 
adverse events were lower and comparable between the 25-mg and 
50-mg treatment groups, compared with the 75-mg group. Mean 
intensity of injection site pain was mild and diminished from 
first to last injection in all treatment groups. There were no 
clinically relevant mean changes from baseline to endpoint in 
laboratory values, vi~al signs, or ECG parameters for any 
patients treated with risperidone depot microspheres. In 
general, no clinically relevant differences in adverse event 
profiles were found for gender, race, or body mass index. 
Risperidone depot microspheres were safe and well tolerated in 
elderly patients (> 65 yrs). There were no clinically relevant 
differences in the safety profiles of non-elderly and elderly 
patients. 

D. Dosing 

Dosing recommendations are derived primarily from one study. 
RIS_USA_121 was the only double blind fixed dose study. 
Risperidone depot microspheres were found to be effective in the 
treatment of patients with schizophrenia over a dose range of 
25, 50 and 75 mg when administered every 2 weeks as 1M 
injections. The change from baseline in total PANSS at endpoint 
with risperidone depot 75 mg was not superior to that of the 50-
mg group when compared with placebo. Therefore, it was concluded 
that the 75-mg dose of risperidone depot did not provide 
additional benefit over the 50-mg dose. Overall, adverse 
events within the central and peripheral nervous system 
disorders occurred with a higher incidence with 50 mg and 75 mg 
of risperidone depot while the incidence was lower with 25 mg of 
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risperidone depot and placebo, and compararrre between these 
latter two groups. Among the expected adverse events, EPS and 
potentially prolactin-related adverse events occurred in a 
higher percentage of patients with increasing dose levels of 
risperidone depot. JRF intends to market dosage strengths of 25 
mg, 37.5 mg, and 50 mg risperidone depot microspheres. 

E. Special Populations 

As discussed at the pre-NDA meeting (April 20, 2001), 
pharmacokinetic, efficacy, and safety data from 57 elderly 
patients ( ~ 65 years old) treated for up to 12 months with 
risperidone depot microspheres are provided in this submission. 

No trials with risperidone depot microspheres have been 
conducted in children younger than 18 years of age (see 
Pediatric Use/Certification Statement). At the pre-NDA meeting 
for risperidone depot micro spheres (April 20, 2001), the 
Division acknowledged its commitment to respond to study 
proposals provided in the May 5, 2000 submission. Based on the 
ongoing nature of these discussions, JRF is requesting a 
deferral of the commitment to submit a pediatric clinical 
proposal until discussions with the Division are complete. 

There are no safety or efficacy differences in special 
populations such as age, gender or race (see special populations 
in review). There are special population dosing precautions 
listed in the dosing section to follow. 

Clinical Review 

I. Introduction and Background 

A. Drug Established and Proposed Trade Name, Drug Class, Sponsor's 
Proposed Indication(s), Dose, Regimens, Age Groups 

Risperidone is a psychotropic agent belonging to the chemical 
class of benzisoxazole derivatives. The chemical designation is 
3-[2-[4-(6-fluoro-l, 2-benzisoxazol-3-yl)-1-piperidinyl]ethyl]-
6,7,8,9-tetrahydro-2-methyl-4H-pyrido [l,2-a]pyrimidin-4-one. 
Its molecular formula is C23H27FN402 and its molecular weight is 
410.49. 

The proposed tradename for the new formulation of risperidone, 
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RISPERDAL CONSTA _ (risperidone) Long-Acting Injection, has been 
submitted under the IND to the Office of post-marketing Drug 
Risk Assessment for review and approval (Serial No. 042, August 
13, 2001). JRF intends to market dosage strengths of 25 mg, 37.5 
mg, and 50 mg risperidone depot microspheres 

B. State of Armamentarium for Indication(s) 

Risperdal is approved in oral dosage for schizophrenia. There 
are other depot antipsychotic medications already approved for 
schizophrenia. 

C. Important Milestones in Product Development 

Milestones reached with the FDA regarding the clinical 
development program for risperidone depot microspheres include 
the following: 

Trial designs 

Placebo-controlled trial (RIS-USA-121): At the End-of-Phase 2 
(EOP-2) meeting on 13 April 1999, the FDA indicated that a 
single, placebo-controlled study with assay sensitivity would be 
sufficient to support the submission of an NDA for risperidone 
depot microspheres. The FDA further stated that the trial 
design of RIS-USA-121 would be considered a test of the clinical 
use of risperidone depot microspheres. The final protocol for 
RIS-USA-121 included an oral supplementation period for the 
first 3 weeks after the first injection. Patients randomized to 
receive 25 mg, 50 mg, or 75 mg risperidone depot microspheres 
were to receive 2mg, 4 mg, or 6 mg, respectively, of oral 
risperidone once daily during this period; patients randomized 
to the placebo depot microspheres treatment group were given 
placebo tablets. The oral supplementation period was designed to 
ensure that adequate plasma concentrations of risperidone were 
maintained during the initiel zero-order release period and 
until the main release of risperidone from the depot 
microspheres had begun. 

Non-inferiority, controlled trial (RIS-INT-61): At the EOP-2 
meeting (13 April 1999), the FDA stated that although the trial 
design of the non-inferiority study requested by" the CPMP does 
not allow for the detection of false positives, data from this 
trial could be used to support safety and dosing recommendations 
for risperidone depot microspheres. At the pre-NDA meeting (20 
April 2001), the Division indicated that efficacy data from this 
trial could be included in the NDA, but could not be used to 
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support efficacy in the label. 

Indications 

Based on correspondence from the FDA dated 21 January 2000, the 
protocol for RIS-USA-121 was amended (Amendment 2, 25 February 
2000) to exclude patients with schizoaffective disorder as well 
as patients with violent or suicidal tendencies from entering 
the trial. Baseline characteristics, and efficacy and safety 
data for patients with schizoaffective disorder who had entered 
RIS-USA-121 prior to this amendment are presented in the ISE and 
ISS; however, no treatment comparisons were made for these 
patients. (Efficacy and safety data from schizoaffective 
patients enrolled in the open-label trial, RIS-INT-57, are also 
presented) . 

Special populations 

At the EOP-2 meeting (13 April 1999), the FDA agreed that data 
from approximately 50 elderly (~65 years old) patients enrolled 
in the open-label trial, RIS-INT-57, would be sufficient to 
evaluate the pharmacokinetic and safety profile in elderly 
patients. The FDA further stated that no separate efficacy trial 
in elderly patients would be required. 

At the pre-NDA meeting (20 April 2001), the difference in dosing 
recommendations for the elderly in the label for oral 
risperidone and in the proposed label text for risperidone depot 
microspheres was noted. The Division indicated that the dosing 
recommendations for the elderly will be determined during the 
review of the NDA and will depend on the similarity or 
differences in the pharmacokinetic profiles of nonelderly and 
elderly patients. 

Extent of exposure 

The Division agreed that the number of patients enrolled in RIS
INT-57, the open-label, 12-month safety trial (579 patients 
treated for approximately 6 months, and 361 patients treated for 
approximately 1 year), 

/ 

Statistical analysis plans 

Per agreement at the EOP-2 meeting, the primary efficacy 
analysis set for RIS-USA-121 was comprised of intent-to-treat 
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patients with schizophrenia. For efficacy analysis, intent-to
treat patients included all randomized patients with at least 1 
depot injection and at least 1 postbaseline PANSS assessment. 

Amendment 2 for RIS-USA-121 (25 February 2000) also specified 
additional longitudinal data analyses to address the issue of 
treatment discontinuations due to inefficacy, as well as to 
analyze the time of, and the reason for, dropouts. These 
revisions to the planned statistical analyses were in response 
to the FDA's concern that 12 weeks of placebo treatment in 
poorly controlled patients with schizophrenia would result in a 
high rate of dropouts (correspondence dated 21 January 2000) . 
The statistical analysis plans for the Phase 3 studies, the ISE, 
and the ISS were approved at the pre-NDA meeting (20 April 
2001) . 

Analysis of QT data 

ECGs were centrally read by _ in the Phase 
3 studies. Per the statistical analysis plan, three correction 
factors were applied to the analysis of QT data, using Bazett's 
formula, Fridericia's formula, and the linear formula according 
to Sagie et al. As recommended by the FDA (pre-NDA meeting, 20 
April 2001), an additional linear correction factor (QTcL-2) was 
applied to the QT data. 

Dose proportionality 

At the pre-NDA meeting (20 April 2001), the FDA agreed that if 
dose proportionality of 25, 50, and 75 mg of risperidone depot 
microspheres was established in pharmacokinetic trials, 
pharmacokinetic and safety data from a single-dose trial, RIS
INT-72, would be sufficient to support the recommended use of 
the intermediate dose of 37.5 mg 

Bioequivalence of formulations 

At the EOP-2 meeting (13 April 1999), the FDA requested that 
bioequivalence be shown between oral and depot formulations, and 
between Phase 1-2 and Phase 3 (to-be-marketed) formulations. At 
the pre-NDA meeting (20 April 2001), the Division agreed that 
the biopharmaceutical approach to be used in the'NDA was 
acceptable. Early fluctuations in plasma levels of the active 
moiety (sum of unchanged risperidone and the metabolite, 9-
hydroxy-risperidone) were observed during the first week after 
injection in a small number of patients in Phase 1-2 studies; 
these plasma concentrations were less than those associated with 
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8 mg oral risperidone. The potential cause-Lor the early drug 
release was examined in animal studies and was attributed to an 
inflammatory response at the injection site. The incidence of 
early drug release was predicted to be very low in Phase 3 
trials due to an improved diluent and a smaller injection needle 
used in the Phase 3 studies. The proposed pharmacokinetic 
sampling scheme (Days 1, 4, and 7 after the injection) to assess 
plasma concentrations in Phase 3 studies was considered 
acceptable by the FDA to allow review of the early drug release 
phenomenon (EOP-2 meeting, 13 April 1999; pre-NDA meeting, 20 
April 2001) . 

Nonclinical toxicology 

At the pre-NDA meeting (20 April 2001), the FDA agreed that 
issues related to the toxicology requirements for the NDA raised 
at the EOP-2 meeting (13 April 1999), including the protocol for 
the 24-month carcinogenicity study, had been successfully 
addressed: An agreement was also reached at the pre-NDA meeting 
that the NDA would include information to evaluate the potential 
reproductive toxicity of the polymer and its degradation 
products. 

D. Other Relevant Information 

Risperidone depot microspheres is not yet commercially 
available. 

E. Important Issues with Pharmacologically Related Agents 

~elow is a list of INDs and NDAs filed to the Agency for 
RISPERDAL (risperidone) for the treatment of the manifestations 
of psychotic disorders (e.g. schizophrenia): 

INDINDA 
Number Dosage Form Date Filed Date Approved 
NDA20-272 Tablets April 15, 1992 December 29, 1993 
NDA 20-588 Oral Solution June 2, 1995 June 19, 1996 
IND 31,931 Tablets August 9,1988 nla 

IND 52,982 Microspheres Injection March 18, 1997 nla 
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( II. Clinically Relevant Findings From Chemistry,-Animal Pharmacology 
and Toxicology, Microbiology, Biopharmaceutics, Statistics and/or 
Other Consultant Reviews 

Nonclinical toxicology studies conducted with risperidone depot 
microspheres include tolerance studies in several species, 
primary irritation studies in the rabbit, repeated-dose toxicity 
studies in the rat and dog, and the 24-month carcinogenicity 
study in the rat (EDMS-BEBE-2644186). In addition, an Ames 
reverse mutation study with risperidone depot microspheres is 
provided (EDMS-BEBE-2893737). Supportive evidence of the 
nonclinical pharmacokinetics and toxicology of oral risperidone 
may be found in the original NDA (20-272) and in the 
Pharmacology, Toxicology, and Pharmacokinetic Summaries for oral 
risperidone that are included in this NDA. 

The micro spheres are comprised of 7525 polyactide-co-glycolide 
(PLG) , a biodegradable biomedical copolymer that has been 
extensively used in internal surgical devices. After injection, 
the microspheres are hydrolyzed into two endogenous components: 
lactic acid and glycolic acid (hydroxyacetic acid). A 
microspheres vehicle control group was included in 
repeated-dose toxicology studies and in the 24-month 
carcinogenicity study (see Toxicology Summary and EDMS-BEBE-
2644186, respectively). 

A separate report summarizing studies conducted with the 
microspheres vehicle is also provided (EDMS-BEBE-2810462). 
Information from reproductive and metabolism studies with the 
copolymer used in the microspheres is available to the Division 
in the - for --- -
Ethicon, the sponsor for the ___ is a wholly owned 
subsidiary of the Johnson & Johnson (J&J) Corporation. Ethicon 
has provided a letter authorizing the Division to reference the 

--- on the behalf of JRF, which is also a 
wholly owned subsidiary of the J&J Corporation. 

APPEARS THIS WAY 
ON ORIGINAL 
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ID. Human Pharmacokinetics and Pharmacodyn~mics 

A. Pharmacokinetics 

There are no nonclinical pharmacology studies included in this 
NDA. The sponsor has provided pharmacokinetic information 
reproduced below in italics. 

The pharmacokinetics of risperidone depot microspheres were 
assessed by monitoring of plasma levels in a clinical long-term 
safety study. Fifty seven (57) elderly patients ( 65 years) were 
recruited and received every 2 weeks intramuscular injections of 
risperidone depot microspheres (25, 50 or 75 mg) for a period of 
at least 6 months and up to 1 year. 

Bioequivalence was demonstrated between the tablet and depot 
microspheres formulations of risperidone (RIS-INT-32) , and 
between the Phase 1/2 and Phase 3 (to-be-marketed) formulations 
of risperidone depot microspheres (RIS-INT-54). 

Per agreement at the pre-NDA meeting (April 20, 2001), no formal 
bioequivalence trial was performed with the to-be-marketed 
formulation, which is the same as that used in Phase 3 trials. 
Plasma concentrations from approximately 1250 patients treated 
with risperidone depot microspheres in Phase 3 trials are 
provided in the individual clinical trial reports (RIS-USA-121; 
RIS-INT-61; RIS-INT-57) and in the Clinical Pharmacokinetics 
Summary. 

Per agreement at the pre-NDA meeting (April 20, 2001), 
pharmacokinetic data to assess potential early drug release 
(plasma concentrations on Days 1, 4, and 7 after the injection 
of risperidone depot microspheres) are provided for two Phase 1 
trials (RIS-INT-54; RIS-INT-72) and for three Phase 3 trials 
(RIS-USA-121; RIS-INT-61; RIS-INT-57) in which the to-be
marketed formulation was used. 

The pharmacokinetics of risperidone depot microspheres have been 
examined in patients with schizophrenia or schizoaffective 
disorder. The release profile of a single risperidone depot 
microspheres injection consists of a small initial release 
within the first 24 hours «1% of the dose), followed by a lag 
time of about 3 weeks with hardly any release of drug from 
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{ the depot. Therapeutic plasma concentrationR are reached 3 to 4 
weeks after injection, are maintained for 2 weeks (through 6 
weeks after injection), and subside by 7 weeks after injection. 

Sustained, therapeutic plasma drug concentrations are reached 
when risperidone depot microspheres is injected every 2 weeks. 
Therapeutic concentrations emerge from Week 3 onward after the 
first injection. Oral supplementation during 3 weeks after the 
first IM injection guarantees a smooth transition from oral 
risperidone to depot risperidone, with stable plasma 
concentrations from the first week onwards. Injections of 
risperidone depot microspheres every 2 weeks (25-75 mg) results 
in equivalent plasma exposure (AUC, Cav, Cmin) but lower peak to 
trough fluctuations compared to oral tablets (2-6 mg) 
administered once daily. 

The pharmacokinetics of risperidone depot microspheres after 
single or repeated injection (every 2 weeks) were dose
proportional from 25 to 75 mg. The pharmacokinetics of the 
intermediate doses (37.5 and 62.5 mg) were evaluated after 
single injection and found to be dose-proportional to the 50 
mg reference, based on dose-normalized Cmax and AUC. 

Active moiety plasma levels were comparable between risperidone 
oral and depot treatment for all dose levels (2, 4 and 6 mg 
versus 25, 50 and 75 mg) during the 12-week duration of a non
inferiority trial. Plasma levels of active moiety remained 
stable after long-term use (1 year) of risperidone depot 
microspheres, indicating that no accumulation was associated 
with prolonged use up to 24 injections administered once every 2 
weeks. 

No formal pharmacokinetic interaction studies were performed 
with risperidone depot microspheres. 

The pharmacokinetics of ris~eridone depot microspheres were not 
studied in patients with renal and hepatic impairment. 

B. Pharmacodynamics 

There are no nonclinical pharmacology studies included in this 
NDA. No clinical pharmacology trials were performed with 
risperidone depot microspheres. 
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( IV. Description of Clinical Data and Sources 

A. Overall Data 

Data for this submission is derived exclusively from the 
clinical development program. The research and development 
program for risperidone depot microspheres in the treatment of 
schizophrenia was conducted globally and included a total of 13 
trials: 

Phase 1 and 2 trials (10 trials) - 9 international and 1 US; 
Phase 3 trials (3 trials) - 2 international and 1 US; and, 
Ongoing trials (4 trials) - 2 phase 3 extensions trials, 1 

Phase 3 international trial, and 1 Phase 2 international trial. 

B. Tables Listing the Clinical Trials 

Table 11: Overview of the clinical trials in patients supporting the 
NDA for risperidone depot microspheres 

Risperidone depot Number of patients 
Study Primary microspheres dose Treatment 
(schizophrenia! 

Trial Phase objective(s) (risperidone tablet)duration 

sc~~~~a~feC_!_iv~:t~er). ___ h. =..:: ~-)ingI~d2~e tria~ _ =_-.~.==~-.: .==-=---=.=~~-,..-] 
RIS-BEL-34 I 
RIS-INT-25 I 
RIS-INT-38 I 
RIS-NED-13 I 
RIS-USA-Ill I 
RIS-INT-54 I 

Total 

Pooled, single-dose trials 
Pharmacokinetic 50 mg I injection 
Pharmacokinetic 50 mg I injection 
Pharmacokinetic 100 mg I injection 
Pharmacokinetic 25 mg I injection 
Pharmacokinetic 25 mg I injection 
Pharmacokinetic 25, 50, 75 mg I injection 

Single, intermediate-dose trial 

8 (8/0/0) 
9 (9/0/0) 
9 (9/0/0) 
8 (8/0/0) 
8 (6/2/0) 

56 (52/4/0) 
98 (921610) 

RIS-INT-72 I Pharmacokinetic 37.5, 50, 62.5 mg I injection 76 (76/0/0) 
-. :~_.~. _,~~ =-=-=-=~=;=-'foofed;repeate!1:iiose~ali {3:ii.t~iitli.!!.ndpof!!t)=-_-_-=~.: _~~'~:::';~'-::] 

RIS-INT-31 I Pharmacokinetic 25,50,75 mg 16 weeks 28 (28/010) 
RIS-SWE-17 I Pharmacokinetic 25,50,75 mg 16 weeks 13 (13/0/0) 
RIS-INT-32 2 Pharmacokinetic 25,50,75 mg 15 weeks 82 (68/8/6) Efficacy, 

safety, 
pharmacokinetic, 

RIS-USA-121 3 (placebo- 25, 50, 75 mg 12 weeks 439 (400/39/0) 
controlled) 

Efficacy, safety, 
pharmacokinetic 
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RIS-INT-61 3 

RIS-INT-57 3 

RIS-INT-62 3 

RIS-INT-63 3 

RIS-USA-196 3 

,) 

(noninferiority 
with risperidone 

tablet) 
Long-tenn safety, 

efficacy, 
phannacokinetic 

Efficacy and 
safety 

(non-inferiority 
with olanzapine 

tablet) 
Long-tenn safety 

(extension of 
RIS-INT -61, 
RIS-INT-57) 

Long-tenn safety 
(extension of 

RIS-USA-121) 

Planned enrollment. 
b) 

25,50,75 mg 
(2,4,6 mg) 

25,50,75 mg 

25,50,75 mg 
(5, 10, 15,20 mg) 

25,50,75 mg 

25,50,75 mg 

Number of patients treated as of30 April 2001 

C. Postmarketing Experience 

12 weeks 640 (640/0/0) 

50 weeks 725 (6151110/0) 

I injection 

537') 
I year 228b) 

855') 
I year 79Sb) 

I year 34S') 
273b) 

Risperidone depot microspheres is not yet commercially 
available. 

D. Literature Review 

Commercial literature databases were searched for clinical and 
nonclinical original research, in any language, referring to 
risperidone depot microspheres. The searches were conducted by 
Nancy Marchuk, a scientific information specialist in the 
Research Information Services Department of Janssen 
Pharmaceutica, using the search terms "risperidone" along with 
"depot" or "microspheres" or "intramuscularly" in the 
bibliographic reference and abstract, when available. As the 
target cut-off date was March 31, 2001, the last search was 
conducted in April 2001. The following commercial databases were 
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( searched; dates, including last update, ar~shown in 
parentheses: Medline (1966-2001/May W5), Aidsline (1980-
2000/Dec), Cancerlit (1975-2001/Mar), HealthSTAR (1975-
2000/Dec), Toxline (196S-2000/Dec), Derwent Drug File (1983~ 

2001/May W3), PsycINFO (1887-2001/May W2), EMBASE (1974-2001/May 
WI), and SciSearch (1974-2001/May W2). 

In addition, searches were conducted in Janssen Research 
Foundation'S (JRF) Literature Management and Documentation 
system (LMD). This is an archive repository for published 
product literature and internal and external research reports on 
JRF products. The documents are generated by JRF and other 
sources. Publications are collected from screening of journals, 
proceedings, abstract books, and commercial databases. 

The only documents describing original research with risperidone 
depot microspheres that were found in these searches were items 
based on research conducted by JRF. Therefore, there is no new 
rele""J"ant data from the literature. 

v. Clinical Review Methods 

A. How the Review was Conducted 

I will review RIS-USA-121 (the only double-blind placebo 
controlled phase III trial) in detail and the other two phase 
III studies briefly. The safety update will be integrated with 
the pre-existing database for purposes of presenting deaths, 
serious adverse events and adverse events leading to dropout. 

B. Overview of Materials Consulted in Review 

This submission is provided in 65 volumes hard copy and 
electronically in the EDR with 13 electronic additions. There 
is a 12 volume safety updated provided in hard copy and 
electronically. Electronic images of 507 CRFs have been 
provided for patients who died, experienced a serious adverse 
event, or discontinued treatment due to an adverse event. SAS 
datasets have been provided for the individual Phase 3 clinical 
trials (RIS-USA-121, RIS-INT-57, and RIS-INT-61) and for the 
integrated safety data. Pharmacokinetic datasets from all 
clinical trials are also provided. The sponsor provided several 
tables at my suggestion which integrated safety events which 
although presented in many separate places were not previously 
collected in any single table. 
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i c. Overview of Methods Used to Evaluate Data Qqality and Integrity 

DSI received a consult request for clinical site inspection from 
the Review Division (HFD-120) dated October 3, 2001. Inspection 
assignment was issued on October 22, 2001 for 3 domestic sites, 
Drs. Lowy, Lauriello and Brown. Their conclusion follows: 

"Although some deficiencies were noted in the areas of protocol 
violations and minor deficiencies in drug accountability, the 
data from these 3 sites appear acceptable for use in support of 
this NDA. U 

D. Were Trials Conducted in Accordance with Accepted Ethical Standards 

The final protocol and any amendments were reviewed and approved 
by independent Ethics Committees or by appropriately constituted 
institutional review boards (IRBs) according to specifications 
outlined in the US Code of Federal Regulations (CFR). The trial 
was conducted in accordance with the principles of Good Clinical 
Practice as outlined in 21 CFR Parts 50, 56, and 312 and the 
Declaration of Helsinki and its subsequent revisions. 

E. Evaluation of Financial Disclosure 

Financial disclosure information is provided for all studies 
that were ongoing or started after February 2, 1999. For the 
placebo-controlled trial conducted in the U.S. (RIS-USA-121), 
due diligence was exercised to obtain financial 
certification/disclosure information from all participants who 
,signed Form 1572. For international trials, due diligence was 
exercised to obtain financial certification/disclosure 
information from all investigators and sub-investigators. 

Form 3454 is provided for study participants who had no 
financial information to disclose (Attachment 1 of Form 3454) or 
for whom due diligence was exercised but complete financial 
certification/disclosure information was not received 
(Attachment 2 of Form 3454). Form 3455 is submitted for each 
study participant who met the criteria of having financial 
information to disclose. I have reviewed this data and find it 
to be acceptable. 
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( VI. Integrated Review of Efficacy 

A. Brief Statement of Conclusions 

RIS-USA-121 is a clearly positive study and the statistical 
review conducted by Sharon Yan, Ph.D. is in agreement with this 
conclusion. 

B. General Approach to Review ofthe Efficacy ofthe Drug 

This Integrated Summary of Efficacy contains the results from 
three Phase III clinical trials in which patients were diagnosed 
according to the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-IV) criteria (2 international, RIS-INT-61 and 
RIS-INT-57; and 1 US, RIS-USA-121). These trials included a 
total of 1804 patients (1655 patients with schizophrenia /149 
patients with schizoaffective disorder) who received an 
injection of risperidone depot microspheres every 2 weeks at 25 
mg, 50 mg, or 75 mg/dose. The 3 trials are listed below. 

RIS-USA-121: a placebo-controlled trial that provides the basis 
for the claim of effectiveness of risperidone depot microspheres 
for the treatment of schizophrenia. 

RIS-INT-61: a controlled, non-inferiority trial comparing 
risperidone depot microspheres to risperidone oral tablet. This 
trial was conducted to satisfy CPMP requirements for an European 
filing. 

RIS-INT-57: an open-label, non-randomized, one-year trial. This 
trial was conducted to satisfy requirements for long-term 
dosing. 

As of the data cutoff date of April 30, 2001, efficacy data 
supporting this NDA were derived from 1655 patients with 
schizophrenia; safety data were derived from a total of 2101 
patients (1932 patients with schizophrenia, 163 patients with 
schizoaffective disorder, and 6 patients with schizophreniform 
disorder). Of these patients, 1499 patients received risperidone 
depot microspheres in repeated-dose trials, corresponding to 
approximately 543 patient-years of exposure. 
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( I will present tables describing the database after which I 
will review RIS-USA-121 in detail and the other two studies 
briefly. 

Table 1: OveIView of the Phase 3 clinical trials supporting the 
NDA for risperidone depot microspherea 

. . ,nepl>' , "r 
Trial Primary Objcdiw(s) M~:~u~be~'3i ()O~ -1'n.>aIDll:8t P~tie~b":ilb JDjt.'t:li&D 

(Ilhpt.-ridooc Tabid dunliuD 
Il .. ~\ 

.; • I 

. ..kty. 
R1S·USA·121 25, 50. 75 DlJI 12_ 439 (400!J9} 

• >aicly. 
RIS·INT-61 25. 50. 75 ItlJl 12 weeks 640 (640 .. "0, 

. ,wrth 
;;~;;;; . (2.4,6 mg) 

RIS·INT·S1 
•• .,. I,.fct}·. 

15, SO, 15 mg SO ,*,,1::eo 725 (61S, 1101 

J .... I 180411655;149\ 
Sow,.: ll.""at "",-,,,,,. RefM" ,;" . • "",.,1'0 ,.b I ....t """N , . 

• 

BEST POSSIBLE COpy 
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Table 2: Dosing regimen and treatment duration RI5-USA-121, 
Rl5-INT -61, RlS-INT-S7 

Trial Dosing regimen Treatment duration Blinding 

RlS-USA-121 
Run·in: RIS oral: 2 mg for 4 days and 4 mg for 3 days 1 week Open 

Treatment: Biweekly administration ofRiS .repot 2S mg. SO 12 "'<oks Double·blind 
mg. or 75 rug <lIpplemented wilh RIS oral 2 rug (6 injections) 
4 ru\!:. or 6 mil daily, re!ioecth'el\', for 3 wt!eks 

RlS-INT -61 
Run-in: 2 weeks of RIS oral 2 mg, 4 mg, or 6 mg daily 8 weeks Open 

while other antipsychotic medlC4ltlon was upcred 
to diiOcoll1inuation. 

2 y,~eks of adjusling lrealmenllo optimal RIS 
oral dose and 4 weeks ofrreatment wim optimal 
dose RIS oral 2,4 or 6 mg. 

Treatment: Biweekly administration of RIS depot 25 mg. 50 12 weeks Double·blind 
mg. or 75 mg rupplemenled with RIS oral al (6 injections) 
final run-in dose for fiI'$t 3 w~eks or biweekly 
placebo depot with on"" daily RlS oral dosing of 
2 mg, 4 mg~ or 6 rug: 
2 mg oral -. 25 mg depot 
4 mg oral -. 50 mg depot 
6 m~ oral-. 75 m~ denol 

RIS·INT-57 
Run-in: RlS oral 6 mg daily while other antipsychotic 2,,,'eeks Open 

medication was. tapered to discontinuation (no 
run·in lor palients already laking risperidone) 

ir~atment: Biweekly administration ofRiS depol2S mg. 50 I year Open 
mg. or 75 mg (adjusling 10 optimal .repOI dose al (50 weeks) 
scheduled visits) supplemC!'nted with~ (25 injections) 

• Mandalory RlS oral I mg to 6 mg for 
Weeks 110 2, 

• oplional RlS oral I mg 10 6 mg for Week 3, 

• temporary RIS oral I mg 10 6 mg from 
Weeks 4 to 52 

, , 
~OUIl:e: Clmll:Ji1 Rcscan:b Repo ... fur RIS·USA-I2I. RJ~·INT-61 and RlS-INT·S7. 

Across the risperidone depot treatment groups in the randomized 
double-blind trials (RIS-USA-121 and RIS-INT-61), there was no 
difference in the percentage of patients discontinuing for any 
reason (see Table 3 below). There was a higher percentage of 
patients who discontinued in the US trial (RIS-USA-121 at 
approximately 52%) than in the international trial (RIS-INT-61 
at 20.5%, 17.5% and 21.9% with risperidone depot 25 mg, 50 mg, 
and 75 mg). In the long-term trial, RIS-INT-57, there was a 
mode dose-related increase in the percent of patients who 
discontinued due to any reason (25 mg at 23.3%, 50 mg at 30.7%, 
and 75 mg at 43.8%). 
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The primary reasons for discontinuation across all three trials 
was adverse event, insufficient response, and withdrawal of 
consent. The percent of patients discontinuing due to adverse 
events and withdrawal of consent was generally higher with 
higher risperidone depot doses. Conversely, in RIS-USA-121, the 
percentage of patients who discontinued due to insufficient 
response decreased with higher doses of risperidone depot (25 mg 
at 22.2%, 50 mg at 14.6%, and 75 mg at 12.0%) (Table 3). 

Table 3: 

Trial renninalion 
rea.wn 
Nllmb~r \\"ith ini~ction 

USA·121 
INT-61 
I NT-57 

Reasons for discontinuation of trial medication: n {%} of 
patients with schizophrenia who completed run-in RlS
USA-121, RlS·INT-61, RIS-INT·57 

Placobo RIS depot RIS depot RIS depot RlS oral 
Deoot 25 mo 50 m<! 75 me (2t0601o) 

98 99 103 100 .-
- 88 126 lOS 321 

- 120 228 267 -
Discontinued for any reason 

USA-J2I 67 (68.4%) 5 I (51.5%) 53 (51.5%) 52 (52.0%) --
INT-61 - 18120.5%1 2207.5%) 23 C2 t.9%1 50115.6%, 
INT-57 - 28 (2:1.3%) 70 (30.7%) /17 (43.8%) --

Adve~ event 
USA-I21 1202.2%) II 111.1%) 1201.7%) 14114.0%\ .-
INT-61 - 30.4%1 8 (6 3U'I,l 7 (6.7%) 15(4.7°;'.) 

INT·57 - 514.2%) 13 (5.7%\ 1214.5%) -
Death 

USA-121 I I 1.0%) 0 0 0 .-
INT-61 - 0 0 0 1 (O.3%1 
INT·57 - .2 0.7%) 2 (O.9u,,{,) 2 (O.7%} .-

Insuflicient rt!'sponse 
USA·121 29129.6%} 22 f2.:!.2%) 1504.6%) 1:2 (12.0%) --
INT-61 - 3 (3.4%) 1(0.8%) 8 (7.6%) 8 (2.5%1 
INT-57 - 2 (1.7%) ·7(3.1%) 39 (14.6%) .-

Withdrew con~nt 
USA-121 10 (10.2%\ 7 17.1%) 13 (12.6%) 11 (\ 1.0%) .-
INT-61 - 4 (4.5%) 8(6.3%,) 5 (4.8%) 13 (4.0%) 
INT-57 - 14111.7%) 31 !I3.6%1 43 (\6.1%) .-

Other reasons, findudinQ: inelhlibl~ to cominue. lost to follm.I,··UD. nQn~comDliant. 'oth~r'l 
USA-IZI 15 (15.3%) 1 I 111.1%) 13 (12.6%1 15(15.0%) .-
INT-61 - 8 f9.1%1 S (4,O~;;t) 3 (2.90:/1)) 13(4.0%) 
INT-57 - 5 (4.:!%) 17 (7.5%) 21 (7.9%) - -Source: Table SUB.7 USAI21. Table SUB.9IN r61. Table SUB.9B INT61, Table SUBAA INn7 

BEST POSSIBLE COPY 
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Table 4: 

Characteris.tics 
Sox, n (%) 

Female 

Male 

Age (years) 

Mean (SE) 

Range 

Race. n(%) 

Black 
\\'hite 

Hispanic 

Oriental 
Olher 

Demographic and other baseline characteristics: n (%) 
(all treatment groups pooled; patients with 
schizophrenia) RI5-USA-121, RIS-INT-61, Rl5-INT-57 

R1S·USA·121 R1S-1~T -61 RIS-INT·57 
(N -400) (N - 6401 (N - 615) 

100 ( 25.0%) 226 ( 3.53%) 193( 31.4%) 

300 (75.0%) 414( 64.7%) 422 ( 68.6%) 

37.7 (0.49) 40.0 (0.44) 42.0 (0.57) 

18 - 55 18 - 66 18·84 

167 ( 41.8%) 35 ( 5.5%) 15 (2.4%) 
166 (41.5%) %~ (87.8%) 564 { 91.7%) 

4S ( 11.3%) I (0 '%) 5 (0.8%) 

11 ( 2.8%) 16( 25%) III 1.8%) 

11 ( 2.8%) 26 ( 4.1%) 20 ( 3.3%) 

Body Masslnd<x (kg'm') n-395 0-632 n-608 

Mean (SE) 29.0 (0.36) 27.2 (0.24) 27.4 (0.21) 

Range 17 - 61 15 - 56 14.5·48.5 

Wei~ht (kg) n-)96 n-634 .,.608 

Mean (SEI 86.9(1.03) 80.4 (0.71) gU(O.n) 

RanAe 49 -159 43 -166 40 ·ISS . Source: Table SUB.ll USAI21. Table SUB.14INT61. Table SUB.7A INT57 

.-... • '. . : I • I #'\ ',', r -' \1 
I , ~ . . , . .J ", .} !. ,'1. I 

U'/ . , " \1 
•• l/'il\JJI~;-\l 
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( 
Table 5: Demographic data for elderly (;,;65 years) patients with 

Injection RIS·INT·57 

I RlS depot 25 mg I RlS depot 50 mg I RlS depol 75 mg I All trearm~nts 
n-27 N-21 N-9 N-57 

Sex. n (%) 

Female I 18 (66.7%) I 9 (42.9%) I 3 (33.3%) I 30 (52.6%) 
Male I 9 (33.3%) J 12 (57.1%) I 6(66.7%) I 27(47.4%) 

Race, n (%)llJ 

Caucasian I 27 (100%) I 21{100%) I 9(100%) I 57 (100%) 

Ab"" years 
Mean (S£) I 72.0 (Ul6) I 70.3 (1.12) I 68.8 (0.91) I 70.9 (0.68) 
Range I (65;84) I (65: 80) I (65; 72) I (65: 84) 

\I'eighl. kg 

Mean (SE) I 67.76 (2.985) J 64.5) (2.530) I 81.78 (8.107) I 68.78 (2.211\ 

Range I (46: 106) I (·U.S: 95) I (43; 129) I (43: 129) 

Body mass index 
Mean (SE) I 26.48 (LOGI) I 13.37 (0.775) I 28.46 (2.068) I 25.65 (0.697) 

Range I (17.7: 41.4) I (16.1: 29.0) I (19.9: 39.S) I (16; 41A) 

Source: Table SUB.9 11< f57 

, 
,J;. . J •• '"", I ,., l,. 
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( Table 6: Stratification: n (%) (patients with sClirzophrenia) 
RlS·USA·121 and RlS·INT·61 

ruS·LISA·IlI 

Stratitication Placebo depot RlS depot 25 mg RlS depot SO mg RlS depot 75 mg 
group (N - 98) (N - 99) (N -103) (N - 100) 

PANSS at randomization 

$80 47 (48.0%) 45 (45.5%) 45 (43.7%) 47 (47.0%) 

>80 51 ( 52.0%) 54 (54.5%) 58 ( 56.3%) 53 ( 53.0%) 

Hospitalization sUtus at randomization 

Inpatient 47 <. 48.0%) 49 (49.5%) 49 ( 41-6%) 50 (50.0%) 

Outpatient 51 (52.0%) 50 ( 50.5%) 54 ( 52.4%) 50 ( 50.0%) 

RIS·1;1;T -61 

RlS oral RlS depot 
N- 274~ N- 268· 

PANSS total at randomization 

<60 1 71 (25.9"1.) I 80(29.9%) 

.2iJ0 1 203 (74.1%) "1 188(70.1%) 
ESRS tou) at ran.domization 

()"I I 81 (29.6%) I 95 (35.4%) 

>1 I 193 (70.4%) I 173 (64.6%) 
Use of depot neuroleptics in 6 monrhs prior to sael!ning 

V., I 112 (40.9%) I 104.(38.8%) 

No 1 162 (59.1%) "1 164/6L21'!{t} 
Optimal run-in dose 

lmg 73 (26.6'10\ 72(26.9%) 

4 mg 110(40.1%) 109 (40.7%) 

6 tng 91 (33.2%) 87 (32.5%) 
Somec: Table S[;B.2 USAI11, Table SUB.3 [NTbt 
a;: Table basc:d on IVRS suurce. Four patients had no data available in the (VRS soun:e. 

The baseline disease characteristics were similar across the 
three trials for the distribution of schizophrenia types, Most 
patients were of the paranoid type with undifferentiated 
schizophrenia as the second most prevalent form, The age at 
onset was also similar with the appearance of schizophrenia 
during the second decade of life, however patients were on 
average 6 to 8 years older in RIS-INT-61 compared to RIS-USA-121 
for age of onset, Number of previous hospitalizations were not 
substantially different between RIS-USA-121 and RIS-INT-61, 
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( Table 7: 

Placebo 
CharacreristiC$ depot 

N-98 

Schiwplu-enia 
type' 

Catatonic 0 

(195.1) 

Disorganized 2 ( 2.1),';') 

(295.1 ) 
Paranoid 78 {19.6~~1 
(295.3) 

Residual 0 
(295.6) 

Undifferentiate 18 ( 18.4%) 
d (295.9) 

Unspecified -
Age at onset, n=91 

Mean (SE) 22.0 (0.66) 

Range (9-42) 

Age at first .=89 
hospitalization 

Mean (SE) 24.4 (O.S) 
Range (14-47) 

Number of .=89 
previous 
hospitalizations 

Median fran~e} 4 (0-28) 

Baseline disease characteristics Uratients with 
schizophrenia) R/5-USA-121, RIS-INT-61, RI5-INT-57 

RIS-USAI21 R1S-INT61 

RIS depot RIS depot RlS depot RIS oral RIS depot 
2S mg SOmg 75mg 
N-99 N -103 N -100 N-271 N-l69 

0 I ( LO'!I,) 0 I (0.4%) 2 (0.7%) 

2 ( 2.00/,) 6 ( 5.8'';') 3 ( 3.~") 17 (6.1%) 13 (4.8%,) 

76 ( i'6,S~/.) 74 (7L8"') 74 ( 14.0'!1,) 169 (6U)'%) 166 (61.1~') 

0 0 0 42 (15.2%) 41 (lS.~Io} 

21 (21,~~) 22 (11.-J.~·.) 13 (23.~') 48 (17.3%) 47 (17.5%) 

- -- - - -
.=97 .=100 .=91 1F175 n=264 

22.8 (O.76, 21.4(0.1) 10.3 (0.63) 29.1 (0.59) 28.8 (0.58) 
(8-44) (1-41) (9-43) (9-62) (14-61) 

.=91 0=94 .=94 

25.1 (0.931 23.3 (0.79) 23.1 (0_91) - -
(0-41) IS-45) (0-50) 

.=96 n-IOI a='}4 1F271 n=263 

3,5 (0-99) 4 (0-50) 4 (0-63) 3 (0-94) 310-36) 
" Soun:.:: T.ble SLB.13 USA121, T,blc SUB.IS INT61, Table SLB.lO INTj7 

- Data not coll«ted 
a: As defined in DSM-IV 

RJS-INTS7 

RlS depot 

No.615 

3 (O.S~:') 

33 iH~') 

382 (62.1~~) 

9~ (16.1'1,) 

96 (15.6'/.) 

2 { O.3~/.} 

--

--

-

I will end this sections with a table of trial design and dosing 
for all studies_ 

• 

,-,j 
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C. Detailed Review of Trials by Indication 

RIS-USA-121 

Investigators 
Principal Investigator: 
Samuel 1. Keith, M.D. 
Professor and Chairman 
Department of Psychiatry 
2400 Tucker NE 
Albuquerque, NM 87131-5326 

This was a multicenter, randomized, double-blind, parallel group trial. In 
total 416 patients with schizophrenia were to be included, 104 in each 
treatment group. Subjects were either inpatients or outpatients. Efficacy and 
safety assessments were performed at baseline and thereafter biweekly 
(every 2 weeks). For the purposes of this trial, baseline was defmed as Day 
INisit 3, the randomization visit timepoint. 

The total trial duration was 14 weeks, consisting of a I-week screening 
period, a I-week period (run-in) during which patients were discontinued 
from other neuroleptics and started on oral risperidone (up to 4 mg/day) and 
a 12-week double-blind period during which patients received an injection of 
placebo, 25, 50, or 75 mg risperidone depot microspheres every 2 weeks. In 
addition, during the first 3 weeks of double-blind treatment, patients received 
placebo, 2, 4, or 6 mg of oral risperidone per day. 

i ". ,; 

1.1 ' 

l"ll \., ., '::,!. It 
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Figure 1: Trial design 

I Scret:nln'i Rua-lu Period Double-bUDd Period 
I Weo...>k -2 Wt."t!k-I w~'\."" 1-3 I WL"-;: 4-11 

Placc:oo D.=p6oI GroaD 

~lfa1 pl.lc",-hu I 
placeoo J..:(1l.1 i:Vt.'1}' 2 'iIrIcclQI 

RIS Depot H bll Group 
\lraJ ri~pt.'1idone I 2mQlt1w 

rispcriJlloe t1.'T".)t 2; mg e"l!l'Y 2. W\.!& 

Titratiu. tu.4 raa hby 
Ul'd rDf--.rldutWl! 

OiKo.lillWl'iu. or IUS [kpul !-41 DlJI. (;nHlp 

Pf'C..-luu .. lip~-tb..u .. ot;tl risrcridone I ........... 4 mz,'tlav 

rispcrl~)I~ d\''f'C'1. ;Ml mg ~"ery 2. ,",cd:.,. 

RIS; Derw'" 7~ h'4f C;rnup 
",raJ risperiooOl:' I 410 m~ldav 

rispcriJone J~ 75 mg ~\'ery 2 w;;:d:s 

RaooomizatioD 

Indication / objectives: Schizophrenia / Primary objective: To compare the 
efficacy ofrisperidone depot microspheres 25 mg, 50 mg, or 75 mg with placebo 
depot on the symptoms of schizophrenia over a 12-week period. The study was 
powered to demonstrate a statistically significant difference from placebo depot for 
at least one dose of risperidone depot microspheres on change from baseline to 
endpoint in total PANSS. Secondary objectives: To document the safety and 
effects on quality of life of risperidone depot in patients with schizophrenia treated 
for up to 12 weeks and to assess steady-state plasma concentrations. 

Trial design: Multicenter, randomized, double-blind, parallel-group study 

Main inclusion criteria: 
_ Age between 18 and 55, inclusive; 
_ Diagnosis of schizophrenia according to the DSM IV criteria (295.10, 295.20, 
295.30,295.60,295.90); (amendment on 25 February 2000 after trial start date 
excluded patients with schizoaffective disorder) 
_ Baseline Positive and Negative Syndrome Scale (P ANSS) score of _ 60 and_ 
120 (1-7 scoring); 

BEST POSSIBLE COpy 
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_ Patient and, when appointed, patient's guardian or legal representative, had 
signed the informed consent form; 
_ Patient was otherwise healthy on the basis of a pre-trial physical examination, 
medical history, electrocardiogram and the results of blood biochemistry, 
hematology tests and a urinalysis performed within a week of the start of the open 
risperidone run-in period. If the results of the biochemistry or hematology tests or 
the urinalysis testing were not within the laboratory's reference ranges, the patient 
could have been included only on condition that the investigator judged that the 
deviations were not clinically significant. This was clearly recorded in the source 
documents and in the CRF as a pre-existing condition. A negative urine pregnancy 
test, if the patient was :t female of childbearing potential, prior to the run in phase. 
Main exclusion criteria: 
_ Patients currently receiving treatment with a depot antipsychotic (last injection 
within 120 days of screening); 
_ A DSM IV Axis I diagnosis other than schizophrenia; 
_ DSM IV diagnosis of substance dependence within 3 months prior to the 
screening visit (Visit 1) was exclusionary, but nicotine and caffeine dependencies 
were not exclusionary; 
_ Tardive dyskinesia, if present, was associated with more than mild 
symptomatology in the opinion of the investigator. 
_ History of neuroleptic malignant syndrome; 
_ Documented organic disease of the central nervous system including, but not 
limited to stroke, tumor, Parkinson's Disease, Alzheimer's Disease, Huntington's 
Disease, history of brain trauma resulting in significant impairment, chronic 
infection, neurosyphilis; Acute, unstable and/or significant and untreated medical 
illness (e.g., infection, unstable diabetes, uncontrolled hypertension, unstable 
angina); 
_Current seizure disorder requiring medication; 
_A clinically significant ECG abnormality in the opinion of the investigator; 
_Pregnant or breast-feeding female; 
_Female patient of childbearing potential without adequate contraception. 
Adequate contraception included: abstinence, oral contraceptives, intrauterine 
devices, barrier method (diaphragm or condom) plus spermicide, NorplantTM or 
Depo Provera™; 
_Use of disallowed concomitant therapy; 
_Patients who had received new antidepressant drug treatment for depression or 
who had received different dosages of their current antidepressant drug treatment 
in the three months preceding the run-in period; 
Participation in an investigational drug trial in the 30 days prior to the run-in 
period; 
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( _Known sensitivity or intolerance to risperidone; 
_Patients known to be unresponsive to risperidone; 
_Patients known to be refractory to typical neuroleptics; 
_History of severe drug al!ergy or hypersensitivity; 

-
Patients at risk for violent behavior against other individuals; 
_Patients with current suicidal ideation. 

There was a total of 621 patients who entered this trial (Figure 2). A total of 
554 were patients with schizophrenia and 67 were patients for whom 
schizoaffective disorder or no diagnosis was recorded on the CRF page. 
Of the total of 554 patients with schizophrenia who entered the trial, 461 
entered the run-in period. The remaining 93 patients failed screening for the 
following reasons: subject ineligible to continue (49 patients); subject withdrew 
consent (31); subject lost to follow-up (8); and other (5) . Sixty-one (61) patients 
with schizophrenia who entered the run-in period discontinued before entering the 
double-blind depot treatment period, due to adverse event (8), insufficient response 
(1), other (5), being ineligible to continue (5), lost to follow-up (8), non
compliance (6), and withdrawal of consent (28). A total of 67 patients with 
schizoaffective disorder (55) or a missing diagnosis (12) entered the trial. Of these 
67 patients, 46 (all with schizoaffective disorder) entered the run-in period and 21 
(including the 12 with missing diagnosis) patients failed screening for the 
following reasons: subject ineligible to continue (13 patients); subject withdrew 
consent (7); and other (1). Of the 46 patients, 7 discontinued during the run-in 
period (adverse event in 1 patient, ineligible to continue in 3, lost to follow-up in 1, 
and withdrawal of consent in 2). The remaining 39 were randomized to double
blind treatment. 

• 

,,, 

Page 32 



PDF page 135 of 288

. . l:f_. - -- . ---.... _.-..-_. __ .. 

r s..= .... I N.. S:I4.o . .., g; 

r Di.d1~T'1IIl ... i .. I 
I N .. 9.).';:' Il 

N- ,",1 •• ';' 

J~Wc:z:::SL ~Ih Pcri.ud 
• T.~r . .b.or." __ -4 .-.. ...... 'dK .. ~ ~ .JI~-~rh: R:I.'<:;"-':: RI3- .£:lInJ 1.#"1<:1. ~~ .. 

I N ~ zsJaJo...ai a:.! I 
I N .. .....v7 

R_~"'" 
N .... ~'If)!J 

.l ... ....a..:.-a Ouo.II>k:..alu" r~u 
ft&..~.!Ep1Cl' Ur RlS ~ 2~~;<.O, or 7S m,\,- il~jQCl c;'H:'1>'::: ~ •. ~·o;: ... l~I.!~ 

Pb_b:> .... sJ. ur" ~ ..-..12. 4, ..... 6 l"~\1a.:.' "'I'f"lc.oloo::&l~n (Wcda I~ll 

N~ Tn::::::Ac:t..l I I N..q.,-·) 

I I I 

~1» ..!q:..:::t SUS :::.J- IlO@' ~ot laS SlJ 1ft.!- d.::po::d RC!I. "H -., dqa..-..: 

N- ..... N_ 09.6 N- 14:):,'14- >1- lOOd,o 

I Cu.,.. .. II.c:d - ~ .. II C"l1li"l.ued _ , .... I Cu:uiilCE'11_ ..... 11 II c .... ",;..u,.c-d - n.'y I ac:.' - .J-t ,.1 IX,: _ ~5.·:t l>C- n/l: DC _ l:..'<.l 

I CUlI1ph:l.cJ .. .Jl :1 II CUllplo::o;.:d _ "&'2- I C..-pklcd - .. ".7 II C~(~_ .&a.':J. I DC_"-'P.'. DC _ ~I .'4 J)IC .. UJ7 DC - S2.1~ 

BlEST POSSiBLE COpy 

Reasons for discontinuations can be seen in table 10 below. 
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Table 10: Reasons for discontinuation of trfarmodlcatJon during 
double-blind: n (%) (patients with schlzoph,anla) 

Trial lo:..'nll.inathlo Plact..-o..l dt.l'i)t R1S ikp~lf 25 mfl IUS d..:.=pot 50 mg RlS Jcpt}t 7S my; 
(N = 1001 "" ... '" (N = 9R) (N = 99·, jN = 103) 

DiscLmtim.ed. f~'lI' any 67 «(,.g.4~") 51 (51.5%) 531515%) 52 l:'i2.f)%,~ 
r,-':.L·~nn 

Ad,·C:t!OC ~"",'(!(]( 12 f 12.2%) II n l.1~·;,) 121 J J.7,}'.) 14 f 14.n%l 
lh.'<lth 1, 1.0%.) 0 () I) 

Insufi1ci..:"nt re' ~It.~ 29 129 t,~-;,) 22 (n.2fl·;,) 15 f 14.6%> 121 12.f)'Y;') 

0<1><. ... :< , 5.1°(1,) 61 (i 1%,~ 4 ( .~_~; .. ) 4( 4.0%) 

lncligihlc to 0 3 t 3.0"}i,) ,( 2.~) l: ~ 2.n~-;.~ 
<:ontinLl~ the: trial 
L.)st hl r.)u.)\1,,'-lI[1 (i{ 6.1!!>-;') 2 i 1.1 I'!·';,) 1(2_9'=}~) (. l 6.nl}·;'~ 

Nlln......::l)~f'li.lllt "14.Jl!{;) 0 :l ( :2-'~ .• ) J ( J.Oo.-;., 
Withdrew "-::tln~t:nl l() rlO2%) 7{7.1%) J3 I 12 _(l~~-~ It (J LO~';'. 

- . 
So.IUr'CJa. J.Jbl~.-!!j.Ull_J USAlll 
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In patients with schizophrenia, demographic characteristics were generally 
balanced among the treatment groups for age, race, and BMI (Table 12). 
Mean age was approximately 35 to 40 years of age (18-55). Most patients 
were racially black or white. The mean BMI was 29 with a range of 17-61 
among the treatment groups. There was a higher percentage of women in the 
risperidone depot 25 mg and 75 mg groups than in the placebo depot or 
risperidone depot 50 mg groups (p=0.025 for overall treatment group comparison. 
Baseline disease characteristics, concomitant medications and study drug exposure 
are provided in tables 14,17,18 and 19. 

Table 12: 

Ch:uactL"f'i=",ics 

Sc'( n (Q.{,. 

Ferr\""I)e 

"'wle 
A~ Iv(:.'"trs) 

Mc-.n (SE) 

R1(]~t! 

Race. n (~.q 

Bbd.: 
C;luc3sian 

lIisp:uUo 

OOL:ntaJ 

Othcr 

B~"kfy l\(a..'i Index (kg/m.:') 

M.:-.n (SE) 

~1l~1! 

\1ldyJu Ikg,~ 

Mt"n (SE) 

R6ln~e 

Ht..'i\!f11 ~crn) 

PI,.(C".ln (S E) 

R..1n;.;:e 

Demographic and other baseline characteristics 
(patients with schlzoph,enla) 

P13&!cbo dt..'flOI Rl S dL'P"-)f 25 mg R[S d""", SO ffil; R£ S dq,," 75 mg 
(N = 9&) 4N = 99·f rN = [031 rN = If.oO) 

1& ( IRA""·,I :ll ( }I.:l~, t 19 ( IIIA%\ 32 ( JHI%j 
8(1 ( II "6%) lil\ ( (,11.7%. 84 ( 81.6%1 68 l 6X.O~{'l 

37.7 «(1.951 M.9I(1.99l ;1.6.2 (0.931 311.1 IL06f 
18 - 54 IS - 55 19 - 55 [11 - 5, 

17 ( J7.&~~) 41 (41.4'%·~ 40 t' l:otX{%t 49 ( 49. ()'% \ 

45 ( 45. 'J'lf •. 1 .H (17.4%f 45 (43.7'%) .WI W.(i%l 

12( 12.2,,}-;". 13 ( 13.1%, 11(IO.7~.1 9( 9.m{,~ 
I( UY';'\1 5C S.lO;:,) 44 3.9't: • .1 1 1 J.rn{oI 
31 3.1%1 3( 3.0%) ., ( 29%) 2 ( 2.1)0/.) 

n-·94 n=~ 0-102 n~ I(~) 

27.8 (0 (2) .111.11(1.79\ 2R-, HI.n31 29.61(1.7". 

111 - 49 17 -59 IS·48 19-til 
n=95 n=99 n=1IJ2 n= I 1)1) 

~J.6ILn) 8-11.4 12.1)4) K7.412.17t &";.2(2.25 I 
56-138 -'4 -IW 49 -[59 49 - l51 

n=-98 n~99 0=102 0= [00 

174.15 r(l.94~J 17L~21O.998) 174.7110.<;-25) 172.9 (0.98) 
152A - 195.6 144.11-195.6 [49.9 - [911.1 147.3-193 

S<lurce. Tahlc SlfB.IIIISAI2[ 
ragt: J't 
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Table 14: 

(haFdt!lcriltic! 

Scbi71lphrenia I~e 

(' atatonic ! 295.11 

Dl>ll~1niz .. 'Ii Iml t 

Paran~id (295.;) 

IIniliffcrenliat~d (2'l~.9) 

Age at Qll~e~ 
M~(SE); 

Rall~ 

Age at fir>! htlspit.llil;tlilln, 

Ml.';loISE); 
Range 

Numbcr 1)[ previous 
husp it.11izatilllij 

~1cdi.1n ([3n~'e) 

SlIUII:~: Table SUIl. tJ USA III 

Basollne disease characteristics (patients with 
schllophrenla) 

Pl3l'l:!i1tl tit'P'lI RIS di!p\lI2.~ mg RIS ~~pot 5ij mg RIS iL.:p0l15 m~ 
(N = 9&) (N=99) (N = 103) (N = 100.1 

0. 0. I { Lim) 0. 

1 ( l.O~~) H 1.0%) 6 { 5.&~{,1 ,. 'I)~' . I .1. .·.1 
78 (19.6%1 76 ( 76.~'%1 74 I 1l.8%) 14 (74.(:1%1 

IR ( 1&,4%1 2\ ( 21.2%1 22 ( 21.4%) lWHfn .... "'~. .'. 
n=91 n=97 n=IOO 0=97 

22.0 fO.fi9) 12.810.76) 21.4 {O.7) 20.3(0.~.;) 

[9-;12) 18-+1) 0-42) 19431 
0~89 0=91 n~94 u=94 

24.4 (O.SI 2.1.1 fO.9J) HJ (0.79) 13.2 (0.91) 
( 14-411 ((1.47) (8-451 (0-50) 

n=R9 n=96 n=IOI u=94 

4 (0-23) .15 (0-99) 4 (0-50.) 4 (D-{il) 

, ' . 
lij.l '.J .. ,',_. ",_ 

:: BEST POSSIBLE COpy 
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Tabl.U: 

ATCd .. ,~ 

Y CClnc.Hluta.nr t.h.:r...f'Y 

!\.n.'l!o!c.~';!l 

'\ntacid$. drugs fill" lrC;lltm.l..lf 

.::J'!l. u.k .an" llilltlli. 
lti-Patkjn!'l~ln dru~~ 

~ticp'I"::lltic:l~ 

ATe classes for concomitant medications In '::'::;10% of 
patients In any group during run-In: n (%) (paUents with 
schizophrenia) 

Pbci..-bo. .. ik'fI'(K R{S depot 2..4i'i m,a: RIS depot ~O m¥ RIS dCp~ll 75 m~ 
(N "" W\) (N = 99) eN '" 1°3. eN = Ion. 

1011184.704) s~ 183-9<','.> Q,Z f~qo.y:%,) 92 r92.0~ •• 

2;(; t2~5,,.t 29 (19_3~") 221-21.4%) 26-1:.!6.0~". 

14 t 14.3'4.) 16 (16.20/ .. ) 1" (l"'.fi Cl",.) 19,19.1)0/ .. ) 

1101 (IR.4~) 29 r29_3~;,) 29 (28.1~·;,) ~() (20 .(1'T •• 

15 11~.J.".4. L:q 1\ ,.,., 1.;\ r 12.f1'}~) J J fiLl)'».) 

<\.ntihi!j:,.unjnL~_~ foI,.. 5)o~nl!m..ic Ulhl S. ( 1L2'%.. 10 f J(U 0/ ... ) .. ( J.90/.) 7( 7.1~) 

An0nflamnwory and 
otirhl,..."Wll:tlic f'!rllduCIS 6(6.1~:') ]0(10.10/ .. ) 1 (6J~%) l' C &.0%. 

Laxativt!S , ( ,.1 ~<".) HH I(U~.) 7 ( 6.X'}~) 9 ( 'i nc;. .. ) 
P~ych..)Qn::tlcrticR 14 114.3%~ 2.2 t 22_2O/ .. ~ 24 (21 .. '':!-~) 211::! .. U)"'·· .. ) 

P~ych,{)lcplicR ~O 1~J.h" •• ~(li~().R":<') 87 (845r:'.-~) Rt1 IRO.fr:" .. ;.) 

St ~'rn.ah ll.·,~~ a.~«:f1;;J,.'1 Li.ln!l " III 1~-..) '>I ( 9.1~·;'1 61 "i.S~,.) 7, .0'7;') 

Vit.!.mtnR " III ..,...~) 14 t 14.1'7;') 10 ( Q.7'l.J lq ,I".O'}·.) 
, 

Su.~. Jubl., sUH.16 VSAI_1 
.. : C~"'tan( rn.;.ot..c...[K_ iao.:l......t.x.1 mil.,. an1l!CJ>'1l.::pf.loc: ATe dad indud.:.o.l; .. ....-bamll2-o:pine . .:-k·.1U.l. ... patn.lP'~UhB.. 
lIOd ..-:sl~. -11~ ~"'<-IICIII.x.'C,!i; -cuou1..1 N1o-o:\' t..:...'Il tu.......J N' the ~11~""'nl ut DUQ.cpI~i,,; '-"-w.t.x ........... may OL.t R.'lle.:-l 

1bd '-..... --.,.;lU~ ~I' ~pl~lIy III pull\.~l.:t- IU !hi" triu" 
Otw. ~h::.nI may t:..::rv.c \;I,ki..-.:I .:un... ..... UlmsDl. zno..-d .... ";a.1M:1n lh . .,a mL~ lh~ ~ da~ T3bl .. ~ i..; .un.lo:nuJ :.1:pb.:.bcu..:aJly by A rc 
.:lalliS.. ..... m-...dicaduu 1:I1I3.Y M1o-"\!' bt:i..'Il ;u".ul!~ 10 nwlhp6: c13111~ has....-d on its pt"'"",lb~ " .. her Ih.an "r,;{"u;d .:III.;':,,! ~. 

Table 18: 

ATe cla.~~ 

Any COllCllmltanl t~rapy 

Arufg~s 

AnlaciJ!-t, peplic ulcer and 
natulan~e Ilh!dW:;1ti,m 
Anti-P;ui:insoo drll~l'1 
.l\.nlih:Kteri.aJs for !<i)'5:ti!mic I.l..r;;.e 
Antillj~Umin~ for !(~mk use 
Antiinflammatory and 
;mtirD...'t..Imalic IlrI)duC1~ 
Ar .. 1ipruritics including: 
:lnlihi:n:tnUoo .. ~tic 
Bda OItld(ing 1lR«l.15 
CllU~l and Ctlld prel'aralim~ 
la..utj \'L'S 

Ophlha!m..,I,'jti""t< 
arhcr ~!otnoc.("llogi.c:ll, 
PSYCh');UU.J~ptic~ 

Psydlnk-ptic...o;: 
S ll) Lrutj) 'o~k!lI.J:'!~e" ara.ti (lOg 

T'>pical pr..lduCl.$ for jllitll ;mJ 
mU:-It: u1ar pain 

Vihlmins 
SuUl\,.~. l.bl&: SUlJ.11 USAlZl 

ATe classes for concomitant me<llcatlons In ~10% of 
patients In any group during double-blind treatment: n 
(%) (patl&nts with schizophrenia) 

Piau"", del'''' RJ S Jcr"llU 25 mg RJ S dL1">I 50 mil RES depot 7:' In!: 
(N = 98) (N = 99) (N = toJ) IN ~ IOn, 

SO (&L.6QQ JI.I (iW.S%, 89 lS6.-1%, ~(AA.O%'·I 

30 (30.6%) 36 (l6.4%1 3403.fl%) 34 (]..\. CI'\{. ) 

U (1:1..1%) 17(17.2%1 16 n5-'~') 22 (22.(V!";,·1 
IJ (ll.l%) l2(12..I '%) 24l2~]~"} 23 C:B.(i~{'J 

3(.>.1%) 8 ( R.I%·, 7 ( 6Jlo/.) I, ll].f:t%, 
313.1%) 6{ 6.1%,) 14 (B.6%) 8 ( X.CI%) 

10 ([1).2%) 14 (14.1%) to 1 9. 'MI.) IR (IKO%l 

4 (4.1%) ] ( .>.0%) IJ( 12.6%', 6 t" 6_0~{,l 
3 (.>.1%) ~{ S.I%·, J ( 2.90/ •. 1 If) ( 10.0%1 
2 I 2.CJl! .... ,) 6(6.1'%) 2 ( 1.'1%, If) ( IIHf% 1 
4 (-I.I%} IL (11.1%) 8 f 7.&%\ 14 (14.CI%] 
8 (R.2%) 7 ( 7.1'J{,) 6 ( 5.l\~;') I, (13.0%) 

10 (10.2%) l] (I~.I%) 'I ( 8.7%) 14lI4.IY%) 
12 (12.2%) t 5 (15.11%} 18 (17.5%) 10 (21l.()'%) 
~o (51.0%) 4J (43.4%,1 -Ih H4.7'%} '\7 (57.n%.i 
14 (14 . .1%1 II( 11.1%) 9 OL7~~~ IJ (13.~/;,1 

[0 «0.2%) I:I(IJ.I%) 9 ( 8.7%) 14 (14.0P.{.) 
14 (14.3%) 15(15.2%,1 l(l (9.7'%) 21) (20.00.-;'.) 

Ol~ {XIli&:ll[ lWIy J~~ lil.kt!D u.."flct.llililani tllCdic:.diun I'rum llI'n! d:nn QU!' (;I&S~. T~ ti ur-..fi..-n-d :sJpbab.. .. taIIUy by ATC cllwl. 
A IlIctlu:aliulI mil)" h ..... ~ ~'t.."I] aS~~lt.:4.Ilo nwl.l~ <C.:liI!$)l.":i ba~"(1 UD iu ~ibl.: r..atl1t:r 11I00.I0 actuai clmical tae-. 
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Table 19: 

Expo,"", 

"umher of .!.:pot inj""t;"',. 
I 
2 
3 
4 

5 
6 

Exposure to trial medication during double-blind 
treatment - all randomized with Injection: n(%) (patients 
with schizophrenia) 

PI;\Ceh" d.:p,lI R[S depot 25 my RIS .:h."P"t 50 IllJ RlS ~p,J( 75 mg 
(N = 9X) IN = 991 (N = (03) (N = 100) 

30 (30.6%) 21 (21.2%,~ IS (I7.S%) 21 121.0%) 

14 (14J%,) 1,1 (13.1%) 14 (IJ.6%) 13 (Il.ll"!..) 

6 (6.1%) K (8.1%) 10 I, 9.7~') 8 (X.f,t%] 

9 (<i.2%) 6 (6.1%) II 00.7%) 8 (~'(I%) 

6. (6.1%1 0 0 I (I.a%) 

.n (H.1%) ~I (51.5%1 50 (48j~~) 49 (49.(I'%) 

Oral '''''''life Juration' (Jav,) 
1-1.1 2] (1J'%~ 14f 14.1%1 I., I 14.6~.(,1 l'I'I'.n%) 
14-27 75 r 76. \~·;'I ~ S.'I SU%) ~71 &45%] 82 f Xl.llh) 
lR-41 0 I ( 2.0%,) !( I.O%l 3 ( 10%) 

Soon:e: labl.SUIJ.LS"",lll U~A121 
0: Oml _",I during ,"" '~pph:""'''.ll'''' I"uud .. "" plat,bu, 2 mg. 4 mg, 0",16 mg lor "'" pl""'hL' ,h!puI_ 

RL~ <1.1"" 2l "'~_ SO rug. aod 1 S IlIg gruu Jl". 

DOSE TIMING 

From the second injection on, injections were administered within the 
protocol-specified three-day window (i.e., within 11 to 17 days since the 
previous injection) for at least 92% of the patients in each group. Average time 
between injections was less than II days for one risperidone depot 50 mg patient 
and more than 17 days for two risperidone depot 50 mg patients (Table 20). 

Table 20: The time botwlHln InJections: n(%) (patients with 
schizophrenia) 

AVef;t.y,e time Ot..'twocn Place"" dep,)l R[S dq,,,l 25 llI!t RIS de!",l 50 mll RlS ""POl 75 mg 
injections (da}'ll (N =98) (N= 99) (N: I03} (N = 100) 

NumN.'f \" jlh ~2 ini~ctiLlL1s 68 78 s." 79 
<II IJ 0 II I.2~'~ ~ 0 
11-17 (,$ ( 1 C~J.n% l 71'; t Il)rU}~{. i ~2 ( IJh. ';;~"'d 791100 0%) 
;> 17 0 n 2{ 2.4~·'(d I) 

M.'lIn (SE) (dws) J4,O~ ell (77) 14.06 (O,(i$SI 14.2(0.1501) 14.05 lO,081,I 
, 

S.lUr<~: Tahle SlfB.20 ("SAI21 
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( 

Plasma concentrations are steady from day 8 and are listed below in table 21. 

Tabla 21: Plasma concentrations of active moiety (ngIm~ m&an ± SO) at each liml!point and for each 
treatment group and dose lavel 

"bil,U:1)') 3 (I) ~ \~J ~(I~J 6(21} 7 (29) ¥ (lll lit I,UI 12 (S1) IJ (61) 15(111 17iEl' {S5) 

fr.!lIlm:nI 

.·bccbo dqu'l(. N 1(12 ~I 10 66 56 ~1 lO 36 14 33 J I) 

A(lI\o\:' IIltJil!fl( 25.3:193 2.08,6.~6 U~k'!.31 O.-lfh~). 'is O.ll-O.JO O.W,<Uy I.H,UY O.~~:I.'IS 0.171056 ll.llol,O.I~ 2.l;.I,~.91 

2~ mu d\.'N1l .. N IW so 19 71 (,.I 61 5S 53 49 ~K 4l 

l~li ... ~ In.,\idV 1~.1·' LI !O.YcIU lU:2U.Q 22A,IU 11.7:7.('; IU·S.S) IKI:1I5 11 j :KSl 2M! 11.9 17 .1>:~.3-I t!o!.j :1)13 

SIl",~d<lll~.N II~ 101 Y3 SY :'1! ,0 67 S8 56 S5 .j.\ 

Adh~ lro~.!tv 2~.6t~4.~ ],4.11"24':; )O.:~~1U 35.2.+-2.1.1 ll..1·I!.o :W.8"1~.n H5:18.4 l1.1)':II).8 31.()!·24.0 14.1>::19.1 ll.5dV 

1~ mu d~(ll~ • N 11).1 ~l! 82 15 i2 69 63 54 l4 53 41 

Adi\\!' ta1ict v li.l r~(j.l 49.0,3l.1 llJ :~.6 6J.J!U.O 34.'1'16.9 5bJ :1~JI. 4~.6!l7.1 46.\1':25.1 56,J ,IV 41.l:12.7 44.i!:ltl.6 
, 

SaUro!. 1.1b'" ~K.ll~\U 
Of If:!.:! 1O1 subjc:cts treated ,,.ith pLKd,.,h~pa woo hOO. phUIlJ1A(Ltbnctic b~~ Jaws, ont}' 5 sub;''ds ~Wbih.oJ ~ ~'l:h; E~ttr1hln I nS' mL dWlD;~_ oy ane o( f~ 
&pl.'ol1lljectioa \"mJ (Visrt t).ol;). 
.\kiln and SO",Uue:li may nol milia. r~ 11K) rue .rutJJIIime 'III'l:'f~ ~d.. If 5 'l1li11 I" tM.so:uaJ \'\.'(und plJA::e lilt nlue W.l:jj roond.!d up-

Efficacy 

The primary analysis was of the change from baseline in total P ANSS at 
endpoint. These results are summarized in Table 22. The change in each 
risperidone depot group was significantly better than in the placebo group 
(p _ 0.002). Mean change from baseline was numerically the best in the risperidone 
depot 50 mg group (average improvement of 8.7 points), followed by the 
risperidone depot 25 mg and risperidone depot 75 mg groups. 

Table 22: Total PANSS score - mean and mean ct\ange from 
baseline at endpoint (patients with SChizophmnia) 

l"l:H':~oo dCt'1lll RIS 1~IX't 2 ~ '"'" Rls ""PC" ~ I) me RJS"~ r~ Ill" 
N M~," ~ s!'!) N p.,(caD fSE', N ~k~n,$E'~ N 1>1"," rSEI 

113~lim~ 92 :S2.0~ U~J ,),3 ~ 1.7 r I. 32'1 '.Ill lI13 ;J ..ll) K7 :stU ~IS!) 
En.fpt.,jfll 92 84.~ 42.11) go' 15.6 (l.BI <)~ 13.6 (2.U3) K1 14..5 (23 I) 

Challlf~ 1h.'ID m!k!'liralt! (u oc!l:a:lpL'inl: 

M,,"" 9.2 2 . .5 (1.13) 'D .6.1 (2.08) '.IS .&.7 (U~) 81 .s.1i (U:S) 
Lea.t .ultU>..g n"'an 2.6 -6.2 ·a.s .1.4 
I3"t",cco-gruup "'tT Lm LS In:-,,,,,. 
([tis .1'la,,~bll) :10<1 9.'.% CI -IU (-I~.9. ·2.1) ·1 L.I j-t1.!. .5.1) .)0.0 (-16 . .2. -3.81 

P"'"\':slut:" (l.:oIlIpari:wn ",itlI plilJ.:":oo 
(.'(] I: ruUl"t:l!) (J.OIl2 «Wilt -:j1,(1Q 1 

. - . ' .. '",' 

Sl"lUCl.:II!. f..iliJ..."':S l" .. \."~t, 1" .. "''':S~4i L~\. • .2] 
0: ASC()YA rrud.el includill\! lreulrn::at. im"o!uJH.Jioc. b~liZIC "')11~. P.1lrv.~ c:.ump.aruOBS ~f Jeul ~unrei ITl::I:.JD:::i by 

~'<I·.ksl 
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( positive and Negative symptoms were signifiBant also in table 
23. 

Table 23: PANSS Positive and Negative Symptoms subscales • 
mean and mean change from baseline at endpoint 
(patients with schizophrenia) 

Placebo d"l'ot RIS depol15 m~ RIS depot 50 mil RIS depot 75 ml! 

N Mean (SE) N Mean (SE) N Mean (SE) N Mean (SE) 

Po.itiv" symptDm. 

Baseline 92 24.5 (0.57) 93 25.2 (0.53) 98 24.910.55) 87 24.5 (0.65) 

Endp<Jint 92 24.8 (0.79) 93 23.0 (0.81) 98 21.6 (0.66) 81 22.5 (0.85) 

Change from b;lsdine to endpoint: 
Mean 92 0.3 (0.65) 93 -2.2 (0.67) 98 -3.4 (0.51.\ 81 -2.0 {0.61) 

Least 'll= mean -0.1 -2.3 -3.S -3.0 

Bctw-group diff on LS means 
(RIS - Placebo} and 95'% CI -2.1 (-4.2. -0.03) -3.4 (-5.4. -1.3) -2.9 (-S.O, -0.7) 

p-value' {compari$on with fllacebo 
on chan"",} 0.046 <0.001 0.005 

NC1:atin~~ !ly~!om5 

Baseline 92 20.0 (0.631 93 20.2 (0.59) 98 20.1 (G.62\ 87 19.0 (0.511 

'"'fuoint 92 2G.5 (0.62) 93 17.4 (0.67) 98 18.5 (0.66) 81 17.9 (0.63) 

:hangc from baseline to endpoint: 
Mean 92 0.4 (0.44) 93 -2.8 (0.62) 98 -1.5 (0.56) 81 -1.1 (G.60) 

Least ,quares mean 0.9 -2.4 -1.2 -1.2 

Bctw~'toup diff on LS meallS 
(RIS - Placebo} and 95% CI -3.3 (-5.G. -1.6) -2.1 (-3.8. -0.4) -2.G (-J.8. -0.3) 

p-value' (comparuon wilh placebo 
on change) <0.001 0.011 0.018 

. 
Source: Table PANSS.l and PANSS.4 USAI21 
A:. ANCOVA mod.:! including lre:Umcnl, iuvcstigalOJ. ha.'Odioc v"lue. Pairnisc compari"""" of lea", squares mean.< by 

()Ul1IICIl \i tcst. 

PANSS assessments were scheduled for every two weeks. Total 
PANSS by treatment group over time is plotted in Figure 5. 

J" . 
l ...... , ....... ,;. ,'-
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Figure 5: Total PANSS sCOI"e over time- mean (±SE) (patients 
with schizophrenia) 

" A 
X ., 

'" """"" RIS~(f"9 
Als ~·rr.g 
RIS~rr.q 

o A.ao<o 
4. RIS :;ze"'9 
)C AISSOIT"..g 
• RIS 7Srrq 

• 

• 

LOCF 

• 10 12 En.D;ft 

Obse(\/sd cas" 

I 

• .. , . '2 endpt 

'I" 

Page 40 



PDF page 143 of 288

( 

Table 26: 

Baseline 
Endpoint 

Clinical Global Impression {CGI).mean and mean 
change from baseline at endpoint (patients with 
schizophrenia) 

Pl.acebo depot RIS depot 25 me RIS depot 50 m~ 
N Mean{SEl N Mean {SEt N Mean (SE) 
91 J.I (O.O8) 93 3.1 (0.08) 96 ).1 (O.(7) 
91 3.3 (0.12) 93 1.8(0.12) 96 2.7 (0.10) 

Chan~.e lTom ba<;elinc tD endpoint 91 0.2(0.11) 93 ~J (0.09) 96 ~J (0.08\ 
p-I'alue" (comparison with p lac rho <ll.OOl <0.001 
oncharwd 
Source: Tahle ('(lU USA 121 

RIS depot 15 m~ 
N Mt;in(SE) 
87 3.1 (O.! 0) 
87 2.7 (0.121 
87 ~J (0.111 

<ll.OOI 

a ANCOVA mo&:l inclulling m:·.UIllI:DI, in~t~lig;It()[, b;Jscti~ ~a1ue:llld PAl"~S SlratifiC"Jlil1D lIVRSI. Plifll'ise C()1np:uisnD$ 

of lcs'.! squa~ l1Il::lllS by DuDDCl1'$I<SI. 

The change (table 26) in each risperidone depot group at 
endpoint was significantly better than in the placebo group 
(p<0.001). In an LOCF analysis by timepoint, change from 
baseline in the risperidone depot 50 mg and 75 mg groups was 
significantly better than the placebo group at every timepoint 
from Week 2 to Week 12 (p 0.035. Change in the risperidone 
depot 25 mg group was significantly better than the placebo 
group at every timepoint (p _ 0.028) except Weeks 5, 7, and 8 (p 

0.11) . 

D. Efficacy Conclusions 

Risperidone depot microspheres appear to be effective in the 
treatment of patients with schizophrenia over a dose range of 
25, 50 and 75 mg when administered every 2 weeks as 1M 
injections. Efficacy was demonstrated by the significantly 
improved total PANSS score for all risperidone dose groups when 
compared to placebo depot treatment. In addition to the primary 
efficacy parameter, the effect was also shown in all secondary 
efficacy parameters: positive and negative PANSS subscales, 
percent of clinical improvement in total PANSS score, CGI, and 
CGI-C that were significantly improved with risperidone depot 
when compared to placebo. The change from baseline in total 
PANSS at endpoint with risperidone depot 75 mg was not superior 
to that of the 50-mg group when compared with placebo. 
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Safety for RIS-USA-121 

I will include the safety review of this trial at this point in 
the review because it is the only double-blind placebo 
controlled trial available to compare study drug against placebo 
for safety events. Deaths, SAEs and adverse events leading to 
dropout will be summarized in the safety update section for the 
entire database. 

Adverse events for RIS-USS-121 

During the double-blind period, there were no differences in the 
overall incidence of adverse events reported by patients with 
schizophrenia across groups [81 (82.7%), 79 (79.8%), 86 (83.5%), 
and 82 (82.0%) placebo depot group, and risperidone depot 25 mg, 
50 mg, or 75 mg treatment] (see Table 35 below). The most 
frequently reported adverse events occurring in greater than 5% 
of patients with schizophrenia in any group were in the 
psychiatric disorders, central and peripheral nervous system 
disorders, gastrointestinal disorders, body as a whole 
disorders, respiratory system disorders, metabolic and 
nutritional disorders, and heart rate and rhythm disorders 
system-organ classes (Table 35). 

For psychiatric disorders and heart rate and rhythm disorders 
class, the incidence of adverse events was higher in the placebo 
depot group than the risperidone depot groups. Adverse events 
that occurred in at least 15% of patients were in the 
psychiatric disorders class (agitation, insomnia, anxiety, 
and psychosis (Table 35). For the events of agitation, insomnia, 
and anxiety, there was no consistent pattern of occurrence among 
treatment groups. Somnolence and the.related adverse event of 
fatigue were reported in a higher percentage of patients in all 
risperidone treatment groups compared with placebo. 

For central and peripheral nervous system disorders, the overall 
incidence of adverse events was higher in the risperidone 50 mg 
and 75 mg groups (Table 35). In particular, extrapyramidal 
disorder, hyperkinesia, hypertonia, headache, and dizziness 
occurred in a higher percentage of patients treated in at least 
one risperidone depot group compared with placeb? depot. 

For gastrointestinal disorders, the incidence was higher overall 
in the risperidone depot treatment group and included adverse 
events that occurred in > 5% of patients (dyspepsia and 
constipation) (Table 35). For the other adverse events, there 
was no apparent pattern between groups. 
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For the remaining body classes (body as a whole, respiratory 
system, and metabolic and nutritional disorders), there were no 
apparent between-group patterns except for weight increase that 
occurred in a higher percentage of patients with risperidone 
depot treatment than with placebo (Table 35) . 
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Table 35: 

WHO s),stem-org.n das.s 
WHO-=ferred t~ 

Any ad\'erse event 
P.ITd,iaJr7(· di.wml.:rs 

Agitation 
Insomnia 
Amucty 
Psvchosis 
Somnof.:nce 
Hallucination 
Nen'owness 

Central &: I'eni,nerol 
nen~(}UJ ,\Tstem dLwJ/,dt:."7·s 

Headache 
Extrao~r.unidal disorder 
Hyp"mncsia 
H ~""r1<lnia 
Dizziness 

Ga.,tm-inleytinal x)lstem 
disorders 

~'sprJ:lSia 
N.:l1L,,~a 

Constipation 

Vomiti!l&~ 
Diarrhoa 
Mouth dry 

Sa\i"a increased 
}Jody' "-' a whole - general 
di'lortiers 

Pain 

Fatil:ue 
Iniury 

f("vliratoTV """em ciiwmjers 
Rhinitis 
Cou~"'ing 

MeW/xui(' antI nllJri/ional 
cliw}rdt;.'n 

Vol c:is:ht increase 
II£-urt rale and rhythm 
ditfJrden 

Tach\,,,,,dia 
, S.>Ulce. TabJ. AE .. \ U~A 121 

Treatment-emergent adverse 6vents in :;:.<5% of patients 
in any treatment group during the double-blind period: 
n (%) (patients with schizophrenia) 

I'Ia(ebo depot RlS dtpot 25 mg RlS dtpot 50 mg RlS depot 75 mg 
N = 98 N =99 N = 103 N= 100 

81 (82.7%) i9 (1<).8'%) 86 (83.5%) 82181.~';') 

59 (611.2%1 5201.J'%) ·14 (41.7%) )I (5/.0%) 
24(24.5%) ISOQ%1 III 10.7%) 20 (20.~~,1 
1404.3%) 1606.2%) 13 (12.6%) 16 (16.0~·;,) 
15 (l5.3~;,) 7( 7.1%) 6 (5.3%) 14 (l4.~;') 
23 123.5~·;,) 15115.2%) 10( 9.7%) 12 (12.0%) 

3/3.1%,) 5( 5.1~',) 615.8%) 10 (Hl.~'i,) 
5/5.1%) 7( 7.1%) 6 ( 5.8%) 5 ( 5.~·") 
5(5.1%) 2 ( 2.()%1 1 ( 1.<)%) 111.~'.1 

111 f2S.6%/ 1,~ f2S .. I%) 52 (JIJ.5%J 49 (-19.1)%1 
12 (11.2%) IS 05.2%) 23 ('" .3~·11) 21 (21.0~;,) 

3 (3.I~·;') 4 ( 4.()'l;,) IS ( 7.8~;,) 10 (lO.~·") 
4(4.1%) 2 ( 2.0%) <) ( 8. 7'l;,) 10 (lO.~·;,) 
SI ~.I%I 4( 4.~;.1 '149-%) 10 (IO.~·i.) 
6/6.1%1 1st IS.I%) 11 110.7'%) 8 (8.~;') 

14 (l4..I%; 31 (.!U%) 33 (31.1)%, 19 (29.()%) 

211.0%) 117.1%) 1 ( 68%\ <) 1 'i .(1".;, ) 
5 15.1%) 3 ( 3.~;,) 4 ( 3.<)"';,) () (9.~·;.1 
II l.~.;,) 5(5.1%) 7 (6.8%) 7 ( 7.~;') 
6(6.W.) 4( 4.0%) 3 (1.9"·.) 4( 4.~·;,) 
3 (3.1%) 5 ( 5.1%) I ( I.~';,\ 1 ( 1.~;') 
I ( 1.0%.\ 0 7 (6.8%) 2 ( 1.~;'\ 
I I U)"/" I 6 ( 6.1%) 2 ( I.~.;,\ 1 ( I.~;.) 

/il (/8.4%) 111 (20.2%) 2.t (22 .. 1%; M {/1I.fJ%1 
4 ( 4.1%) 10 1l01~i) 3 ( 2.9%\ 4 ( 4.0~;,) 

0 3 ( 3.~;.) 1 16.8%1 3 ( 3.~';.) 
6( 6.1%) 0 2 ( 1.9-%) .3 (3.0%,) 

14(14.1%1 11 (21.2~·~) 9(.0%) III (/,~.IJ%J 
S (8.2%1 14114.1 'II,,) 4 (3.9'~f.) 7 (7.0%) 
4(4.1%1 5 ( 5.1%) 2 ( 1.9%) 5 ( 5.0%) 

5 (5./%1 /0 (10./%) 7 (If. 8%1 If (1f.1l%1 
2 I 2.~") 5 ( 5.1"';') .. ( 3.9",.1 4 (4m;.) 

/2 (1'!.2%/ J (3.MM 6" 5.8%) 2 (2.1l%) 
6(6.1%) I ( 1.0 .. ;,) 4( 39%) I I I.~;.) 

P.ath:!nl~ m;lY havt! bad Q),')fI!' than l)D\! 3dv~ C\~nt. 

Ad\'t!f5;e II?VL"11h!. rCp")ft~d aoy cime durin~ rr~tmcnt t)l" wilhin49 days of -md {)ftreatmmt "'\1re iocfLld.L"iJ. 
Indd.::!h:t!: Vt':ti h~d 00 the numhcr ofPltk:n~ Il\~ the nurn.l1cr 4'>f ~wnts. 
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Table 36: 

WHO s)~I.lIH>rs.n c1 .... 
WHO-prefcm:d lerm 

Any ad,'W!" evenl 
P.\·· .. ,.'hitJ(ri(r di.y()r(/I£r.i 

Agitation 
InsomniA 
Anxietv 
Psychosis 

Central & peripheral 
nenYIU,\" ,\:l'stem di.\'Orl/t!I"S 

H""d.chc 
H~~l1om. 

H,pnkjncsi" 
Dizziness 
EXlrap)ramidal diwrdcr 

(la.,-lro·inle.'ilifl41! srSlem 
di'io,.di'n; 

O.,.,popsu. 
Con.."illparion 
Nausc:a 

R~Vliratorv :U7'itrmr di."j.(lnJ~·Y.'C 

Rhinlti5 
Sod)' a.t Ii whole - ~eneraJ 
disordeT:f 

Injury 

Pain 
S~u:ce. Tabl. AF_~ W,A121 

Treatment emergent adverse events during the first 3 
weeks of the double-blind period in ~% of patients in 
any treatment group: n (%) (patients with 
schizophrenia) 

Placebo depot RIS depot 25 tt1¥ RIS depot 51l m,g RIS depot 15 mg 
(N ; ')8) (N ;(9) (N; 1(3) (N = 1(0) 

61 (62,2%) 51 (57.6%) 72 (69. ,),!.;,) 66(66.~.) 

4.1 N.I.9%1 .tt d 7.4i;.t(,} 34 f1J.II'!'J 36 (.I6.(J"ol 
19 (19.4~;') 9 ( \1.1 ... ) 7( 6.8%1 14 (14.0%) 
10 (\O.~;,) 10(10.1%) 10 ( 9.~·io) 1101.0-.,;') 
I 1 (11.~:,) 4 ( 4,0-.0) 5 (4.~.) 8 ( 80%) 
15 (15.3%) 13 (13.1%) 7 (6.8%) 7 ( 7.0-.'.) 

1$ (/1/.4%; 11(21.1%; .19(17.9%) .12 (J2.0%) 
6 ( 6.1 ': .• ) 12 (12.1%) 17 (16.5%) 1101.0%) 
$I 5.1~·;,) 2 ( 2.0%) 3 ( 2!J'%) 8 ( 8.0-.0) 
2 ( 2.0-.;,) 1 ( 1.0%) 918.7%1 7 f 7.0-.0) 
3/3.1%) 4 (4.0%) 6( 5.~{,) 6( 6.0%) 
2 (2.0%) 4 (4.~" 4( 3.~'.) 6( 6.0%) 

11(11.2%1 M (/8.2%1 10 (19.4%1 J9 (19.0%) 

2 ( 2.0-.';') 5 ( 5.1%~ 1 (6.&%) 8 ( 8tw." 
I I 1.0%) 4 (4.0%) 5 (4'}%) 6( 6.0%1 
4(4.1%) 313.0%) 2 ( 1.9%) ) (5.0%) 
(0 (ri./'if.! 9 (9./'%J .1 (2.9%) 12 (J2.m&; 
4 ( 4.1~·;,1 1 ( 1.1~·io) I ( I.(l"!.) 4 ( 4.0'~') 

II (1/.1'710/ 1.1(/.1. !%I /0 (9. 7%1 II (lI.m~1 
5 ( 5.1~·io' 0 0 2 ( 2.0~';1:1 
2 ( 2.0%) 7( 7.1%) 2 ( I.~" 2 ( 2.0-.;.) 

Patients; truy ha\'1! haJ mc:)re than ClllC ad".l.'f.~ evl.'IIt. 
Ad\'cr~ e\'enJs n.-portc!d any lifnl! during trcatffil,.'ulor ""'idli[) 49 days ,of end oftr'CBuraml 1A\":re inclu&..~. 

Inc.i&nce ",35 hased on till! oomltcr or JhllienlCi., oot the llUll1l1cr of t't'etll"l. 

, '-:. " : , ,') S-' - '1 P' 'II i'."lf 
" \. I _,' . ) .• ," 

,', ' '" .. L 
\j ,J 'j •• I .II I : j-\ 

BEST POSSIBLE COpy 
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Table 31: 

WHO s),tcm-org311 cia.. 
WHO-p'<frned tmn 

Any ad\'~rsc C\"tnl 

e'e.lral tf {n:r;l'herul 
1/enl1UX .n'.~·t~m JfwlI"iler.Y 

Headache 
HyocruncsiA 
EXlnum;nnidaJ disord<r 
Dizzincs.5 

Pxw'hiutrir disordm 
A~itation 

Anxictv 
Somnol,nc, 
Insomna 
P,,~hosis 

/J(jJ), a. a whole· xmeraI 
di,nrdeT>' 

Faticue 
(Illxtm-jntestinal !ifr/em 

dhvrdt"n 
Nall<(J 
Dimhoca 

Rt:mirauffl' .ll:"llem tfj:wrd~r.~ 

Rhinitis 
IIt'lln ral, and rh.\1hDl 
IIi.nrders 
Tach,~ord .. 

., 
Soot",; Tabl. AE.2IJSAI21 

Treatment-emergent adverse events during Weeks 4-12 
of the double-blind period in ~% of patients in any 
treatment group: n (%) (patients with schizophrenia) 

Piac<bo d<pa! RlS depot 2S mg RlS dcpa! ~ mg RlS dCpal7S mg 
IN =54) (N = 65) IN = 711 (N =66) 

43 (79.6~~1 45 (69.2%1 49 (690%) 51 fi7J''o) 

15 !?7.l'!.) 9 flH'fil 11 129.6%) 17 (40.')l,il 
7(110%1 4f 6.2%1 6( 85%1 12 (182%) 
2 ( l.7~;,) 1(1.5%1 I ( L4~~1 5 (7.6~,) 
I ( 19%) 0 4( 5.6%) 4(6.1%) 
3{ W') 4( 6.2%) 6( 85%) 3 ( 4.5%) 

111.IX!)%1 18 127.7%) 17 !2J.rJ%) 171411.9%) 
6 (II.! ~;,) 7 (10.8%) 415.6%) S(I2.1%1 
4( H~.) 3 (46",,) 1 ( 14%) 7 (l0.6~'") 
1 ( 1~.) 2(11~') 2 ( 2.8%) 7 (10.6%') 
4 ( 7.4~;,) 6 (92%) 4 ( 56%) S ( 7 .b~,jl) 
8((48%) 2 (3.1~~) 3 (4.~') 5 (1.M;,) 

81U8%1 9i/H"1 16(21 . .1%) II (/6.7%/ 
0 2 ( 3.1~') b( 8.5%) 3 ( 4.5~'") 

41 .1.4%) 15 (2J1%1 14 (/9.7'.) /I (/~.7"1 
lO.m) 0 2(28%) 4(6.1%) 

0 4( b.~") I ( 14%) 1 ( 1.5%) 
9116.7%) Jj m.I") 7 (9.'1'01 8111./%/ 
5(9.N) 8(l1.J%i 3 (4.2%) 3 (45%) 

7 m.O%I 21.1./%) 4 (5.6%1 1(1.5%1 
; (9.3%) 1 ( 1.5~') 3 f 4.~") 0 

Paticnt.s may haw had [OOft! than vIle :sd\'L'f'A! 'l\'(flL 

Ad,,,,"1.\'I.'IlIS n."..I<d '"Y tim.: durinK """m.:w 'v .. ilbi" 49 daY' qf end ~f Il<.1lml1ll • ..." ind."""
Il1cld"oc ... " h""d "" fh" numllcr uf palh:1lli.1Iilt the llII!Ilb<r ,'f "<1lIS. 

DEATHS, SERIOUS ADVERSE EVENTS, AND ADVERSE EVENTS LEADING TO 
DISCONTINUATION 

The percent of patients with schizophrenia experiencing serious 
adverse events during double-blind was lower with risperidone 
depot [(13 (13.1%), 14 (13.6%), and 15 (15.0%)] than with 
placebo depot treatment (23 patients;23.5%). There was no 
difference among the three risperidone treatment groups for the 
overall incidence of serious adverse events (Table 38) during 
the double-blind period. There was also no difference among 
treatment groups in patients with schizophrenia for the 
incidence of treatment-emergent adverse events with 
discontinuation during the double-blind period (Table 38). 

The safety profiles and clinical narratives for patients who 
died, had serious adverse events, or had adverse events leading 
to discontinuation have been reviewed and revealed no unusual 
pattern or events. 
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Table 38: 

Event 
Dcaths 
Serious ad,'crsc events 
Tre.'ltmcnHmcrgcnt 
ad"crsc c,'Cnts lc=.1din!llo 
discominuation 

Incidence of deaths, serious adverse events, and 
adverse events leading to discontinuation during the 
double-blind period: n (%) (patients with schizophrenia) 

Placcbo depot RlS depot 25 mg RlS depot 50 mg RlS depot 75 mg 
(N = 98) IN =99) (N = 103) (N = 1(0) 

1 0 0 0 
23 (23.5%) 13 m.Iy,I} 14 (13.6%) IS (15Jl%) 

13 (13.3%) 10 (lO.l~I) 12 (I L1"j~) 12 (I2.(}%) 

, 
SllUll"Il: Table AE.14A, 613 ~ud Table ~UI3. 7lJSAI21 
Palkms c.m be incllXli:d in IllIll~ than lme catC$'.>ry. 

During the double-blind period, there was a higher incidence of 
any serious adverse event in patients with schizophrenia in the 
placebo depot group (23 patients, 23.5%), than with risperidone 
depot [13 (13.1%), 14 (13.6%), and 15 (15.0%) risperidone depot 
25 mg, 50 mg, or 75 mg, respectively] (Table 39). The serious 
adverse events were in the psychiatric disorders, body as a 
whole, gastrointestinal disorders, and central and peripheral 
nervous systems disorders. The most frequently reported serious 
adverse events were psychosis, hallucination, agitation, suicide 
attempts, and anxiety. Except for psychosis in which the highest 
percentage of patients were in the placebo depot groups, there 
were no patterns in the reporting of·the remaining serious 
adverse events. 

, • i' 
'~I t 

L, .. Vl.' .......... -•. _ 
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Table 39: Incidence of serious treatment-emergent. adverse 
events during the double-blind period: n (%) (patients 
with schizophrenia) 

",:HO .5)'S'ern--o'-!{llIn cl3$S Placebo depot RIS depot 25 rttM RIS dc-pOr-SO m¥ RIS depot 7S rns: 
v-,"HO-or-cfc.rred fe-nn (N = 9ft) (N~"", .N~I03) (~= 100. 
Anv serious .H.dveJ"'S.C' cvent 23 (":I'3.5e " ... ) 13 (13.1.0;.. •• " 14 (13.6~·"")o 15 ~ 15 .r"r." 
~s .. :<·hiutrit· di.w,rder, ... 22 C2.·r-;:.) I.f {l3.r~1 J4 f/3_4~~':'~ 14 (l4.lY',;' 

P. hosts 17 (l7_3'"Y..) 10 (10.1~-") 8(7.8-/ .. )0 &( S_~,,) 

H.alluclnation 2 ( 2.0'!") I • 1.0"'!.-;.) 4 ( 3.9*"' •• ) 3 ( 3.0'".:--;') 

AJo!l.rUlon 2 (2.~"'n) 2 (2.0~"') 2{ I.~""," 2 ( 2.0"::';') 

S.uicide 1l1tC1npt"' 2 (2.~, ... ) I (l.~{.) 4( 3_~~) 2 ( 2..~~.) 
A!S'h..,..C'~ivC' reaction 0 1 0( 1.0": ..... ) 0 I ( 1.~hl 

l>elus.iao 0 0 1 {1.O"::/ .. ) I ( 1.0";.) 

I>cpt"es~on 0 0 0 I • I .()I'!~;') 

An..xtety 4( ..... l~-;.) 0 It I_~·"') 0 
Apathy I ( 1.~.) 0 0 0 
InsoffUlia 2 ( 2.0"'/..) I • 1.0.,.;.,) I (I.~"") 0 
Par.:anold n:-.action 2 ( 2.0'~''') 0 2( I.c)"!,~.) 0 

Ho.£Jy U."l a whole Xe'ff!-ral J ( L(Y!b} Il 0 J (I.{Y!"') 
/i.. .. -order'$ 

Injury I ( I-~{') 0 0 I ( I .O'~ ... ) 
(;.u..;rrf~l"te ... tinul system " I) " J ,. J,IP:u) 
liwu'de~ 

A dicit,s 0 0 0 I ( l.~~.-.) 

("enlr & IJeriINr nen.Ynts 1 ( J.tY!4.1 0 J ( l.tY!t.) (I 

n.'.'fto?m fJi_~·fllylt'~o .... 
Convul:-Lions I ( I.~,;,~ 0 0 0 
DcUlent"I.'IIo " " I ( lo~-;') " , - - > Soun::e. TablC' AE.I4A USAI_I 

a: The ad-.°eue event of !5uic.idc: attempt were Ihou&:;ht or ideations and not actual auc::rnpbl. 

There were no between-group differences in the incidence of 
treatment-emergent adverse events that led to discontinuations 
during the double-blind period in patients with schizophrenia 
(Table 40). There were few adverse events leading to 
discontinuation in any organ class other than psychiatric 
disorders: 13 patients (13.3%), 10 (10.1%), 12 (11.7%), and 12 
(12.0%) in the placebo depot, risperidone depot 25 mg, 50 mg, or 
75 mg treatment groups, respectively. The most frequently 
reported adverse event was psychosis: 7 (7.1%), 5 (5.1%), 3 
(2.9%), and 2 (2.0%) in the placebo depot, risperidone depot 25 

mg, 50 mg, or 75 mg, respectively. All other adverse events were 
experienced by three or fewer patients in any group. 
Discontinuation due to psychosis was greater in the placebo and 
risperidone depot 25 mg groups than with 50 mg and 75 mg. Also, 
there was a higher incidence of discontinuations due to EPS
related adverse events with risperidone 50 mg and 75 mg than 

• placebo and 25 mg. 

".' . { 
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Table 40: Incidence of treatment-emergent adverse events 
leading to discontinuations during the double-blind 
period! n (%) (patients with schizophrenia) 

V"-HO s}"tem-<>rgan class PUtc<:bo depot RIS depot 2S mg RI S depot 50 mg RlS depot 75 m& 
WHO-nrcf=ed t<rm (N -,}8) (N - 99) (N - 103) (N = 100) 
Any adverse event 13 (13.3'~,") 10 (IO.I'!,") 12 (1l.7%) 12 (12-,)%) 

P,,:w'hiat.rit' di.tord~rs JJ (11.2%) 9 (9.1%1 fI ( 7.11%; 8 (8.Mi,) 

Hallucination 1 ( 1.~{.) 2 ( 2.~';') 2 ( 1.9%) 2 ( 2.0%) 
Psychosis 7 ( 7.1%) 5 ( S.I%) 3 ( 2.~'i,) 2 (2.~·") 
Agitation 2{ 2.0%) 2( 2.0%,) I ( 1.0~·!') 1 ( I.~··:.) 

Anxiety 1 ( 1.0%) 0 2 ( I.~~,) I ( I.~'o.) 
(klusion 0 0 0 I ( 1.0%) 
Depression 1(1.0%) 0 0 I ( I.~.;.) 

NervousnC5S I ( 1.~.;.) 0 0 I ( 1.0%) 
Somnolence 0 0 0 I ( I.~ .. ;.) 
Suicide attempt 1 ( 1.0%) 0 3 ( 2.9%) I ( I.~{.) 
Depression aggravated 0 0 I ( I.~.;.) 0 
Thinking abnormal 0 0 I ( I.~.(,) 0 

Ctmfr &- lJeril,h nen'I)U'; 

Box/em di,w".der.Y 1 (J.IY}I,) II 3 (1.9~.) 5 (.1.11%1 
Hypc:rl.incsia 1 ( I.~{.) 0 2 ( 1.'/%) 3 ( 3.0%) 
Extrapyr.umdal diwrdcr 0 0 I ( 1.0%) 2 ( 2.~/n) 
Hypenonia 0 0 0 I ( I.~,:.) 

H ypolci nesia 0 0 0 I ( I.~,;,) 
Dystonia 1 ( 1.0%) 0 0 0 

Hody a., a .... hole - general 
lb,nrdi;'~ I (I.m.;.) 0 I (U)%l 0 

Asthenia 0 0 1 ( I.O~11) 0 
Injury I ( 1.0%) 0 0 0 

7f~fJrt}{Judin1. t'lixorders. muJe (l I (UrH.)· tJ () 

Sexual function .bnorm.1 0 1 ( 1.0%) 0 0 
(He:"\"IJirlltcN)' ~(l·.f.tem di.'ilJn!er,\' I (1.IY%) II tJ 0 

Oyspnoea 1 ( 1.0%) 0 0 0 
~CtJndiJr)' ferm. .. I (1.f'fJ!,1 0 0 /) 

Inthct«l injury 1 ( L~'") 0 (} (} 
.. 

Source: -C.ble AE.6B USAI21 

Extrapyramidal symptom-related adverse events 
In patients with schizophrenia, the overall incidence of EPS
related adverse events was higher in the risperidone depot 50 
and 75 mg treatment groups compared with placebo depot treatment 
(13.3%, 10.1%, 24.3%, and 29.0% in the placebo depot, 
risperidone depot 25 mg, 50 mg, or 75 mg groups, respectively) 
(Table 41). Of the EPS-related adverse events; most patients 
experienced extrapyramidal disorder, hyperkinesia, and 
hypertonia with the highest incidence in the risperidone depot 
75 mg group (Table 41). The EPS-related adverse events showed a 
similar pattern of incidence during both the supplementation 
period and after the supplementation was terminated. However, 
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the adverse event of hypertonia occurred in a higher percentage 
of patients in the risperidone depot 75 mggroup than in any 
other treatment groups during the entire treatment period. 

Table 41: Incidence of extrapyramidal symptom (EPS)·related 
adverse events: n (Of,,) (patients with schizophrenia) 

P(a«bo dcpat 
\VHO-preferred term (N = <}S) 

Any txtrap}TlIlllidal 
symptom n {I 3.1%,) 

Brad)'kinesia 0 
D~inesia tlfdive 0 
Dvstonia 3(3.1%) 
E.xtrap~Tl\midal disorder 3 (3.1%) 
Gait abnormal I ( I J~,~;) 
H ~p~rkine:sia 4( 4.1%) 
H ~ll~rtQnia 5( 5.1%1 
H ~llokine:sia 0 
H }pordle:tia 0 
MuS(Je contractions 
iovoJuntan' 0 
re~'illY I ( 1.0%.) 
Tn:mCK' 0 

S.lU1C~: T;t/}lc,AE7;lJld AU U~Alll 
I"3ti.:nl~ may MVt had mom than 00.; ewnt 

Laboratory 

RlS depot 25 m~ RlS depot 50 mg RlS depot 15 mll: 
(N = 99) (N = 103) (N = 100) 

10 (IO.I%) 25 (24.3%) 29 (2<).0"1(.) 

0 I( i.(l'%) 0 
0 I} I ( 1.0'~·~) 
I} I} 2 ( 2.0%) 

4/o4,{)t!.1 8f 7.8%) 10 1l0.(l'!!.) 
0 I ( l.~.,.) I ( 1.0%) 

2 (HI%) <} ( S.~\,) 101l0.O'l';') 
4 (4.0%) 5 ( 4'}%) 10 ( 10 .O'lf.l 

0 I ( 1.0'l~) 2 ( 2.0'~.) 
0 I ( 1.0%) 0 

I i 1.0"",) 0 2 ( 2.O"f.) 
0 0 I ( 1.0".) 
() 3 ( 1.<)%) 3 ( 3.(1'~") 

I will present some overall laboratory conclusions with tables 
supporting the conclusions to follow. 

Safety results from laboratory tests, ECG and vital sign 
findings revealed no clinically serious events. For the 
laboratory test findings, WBC counts that were elevated occurred 
without an apparent pattern across the treatment groups and were 
only transiently increased. Similarly, elevated liver enzyme 
values were also only transiently increased. 

There were no prolonged QTcF values at endpoint. When there were 
large changes ( > 60 msec) in QTcF values from baseline to 
endpoint, there were few cases of this magnitude (1, 2, 1, and 1 
patient with placebo depot, risperidone depot 25 mg, 50 mg, or 
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75 mg) (Table 53), and the QTcF intervals for these patients 
were within normal limits throughout. 

Vital sign changes, when they exceeded predefined limits, showed 
no pattern between treatment groups or were transient. Pulse 
rates were transiently high, but returned to normal levels; 
there was a similar pattern for low systolic or diastolic blood 
pressure. There were a few rare cases of orthostatic hypotension 
during double-blind treatment. 

The magnitude of weight gain exhibited by patients receiving 
risperidone depot was in line with previous reports in patients 
treated with oral risperidone in a placebo-controlled trial 
(RIS-INT-6) . 

.: ' , 
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Table 44: 

Labot'alory panuuclcc 
Criteria 

ALT 
AhnofnUliLy hJgh 

AST 
Abnonnally high 

-:bJoE'ide 
AbnonnaJly low 
Abnonnal1y hIgh 

GGT 
Abnonnnlly high 

Uric 3cid 
AbrwnnaUy high 

Hemarocrit 
Abnonnall)' low 

HCttlogloDin 
Abnorrn:a11y low 

Pb,teiel count 
AbnDnnally low 
AbnonnaUy h:igh 

WBe 
AbnornlAll}' high 

Incidence In more than 2 patients i~ any group in 
chang .... out.wde of predefined limits in laboratory 
values' n (OJ;) (patients with s<:hizophrenla) . • 

Placebo depot RIS depot 25 "'lI RlS depot SO "'8 RlS depot 75 mg 
(N ~ 98) (N - 9'» (N ~ 103) (N ~ 100) 

4174 ( S.4,,~·.) 1/90 ( I_l~'f') 50S( 6A~""o) 0 

4:77 ( S.2'V.) li91 ( '-l~'~) 0 0 

2180 ( ".5%.) 1/90 { I.l~~.) 0 0 
l/W( 1.3'!·o) 0 0 0 

0 4,190 ( 4.4°/,.) 0 0 

4{78 ( 5.1~-;Q) a 1185 (, 1_~/ro) 1/84 ( t .2 f!.") 

0 1/89 t' 1.1"'-0) 0 ?:80 ( 2.5·~") 

a li88 ( 1-1 ~.n.) 0 2;81 ( 2.5{~ ... ) 

Q 1/90 ( 1.1-::-.,) 0 a 
2:7':;; ( 2.7'~,",,) 1/'90 ( Ll~.) 0 0 

5:75 ( 6. 7'~~c.) 5/84 ( 6_~-'<1) 3."80 ( 3_g~·~.) 6/76 ( 7.9·-~"') 

-Source: fable LAl3.3 USAI21 

Table 45: 

Par.1mcler 
C1l.roctffistic 

Pulse, beats/min 
Abnormally low 

Incidence of vital signs (supine) outside of predefined 
limits: number/total (%) in patients with schizophrenia 
at any time after baseline 

Placetx) dopa! IUS depot 25 mg JUS depot SO ms RIS depot 7$ mg 
(N = 98) (N =99) (N = 103) (N = 100) 

11'12 ( 1.1%) liN( 1.1%) 2J9S ( 2.1 'Y.) \,M ( I 1%) 

Abnormally high Ili92( 12.0%) 60'94 ( 6.4%) &'9$ ( 8.4%) lli84 ( 13.1%) 
Systolic SP, mmHg 

Abnormally low 2;94 ( 2.1%) l/98 ( 1.0%) lilOO( 1.0':1.) 4195 ( 4.1%) 
Abnoonally high 0 0 0 INS ( 1.1%) 

Oia.,tolic BP, nunHg 
Abn<:lrmally low 2195 ( 2.1%) 0 0 INS ( I.l~-~,) 

Abnormally hi gh 1.0'95 ( I.l '!~) 20'98 ( 2.(J':') 1:'98 ( I.O'!~) a 
&>U1ee: TallIe VS.l l,SAlll 
().., pali<ru may he in mllre (han <JIlC L .. t<gOry. lacid"""e .. ~ bas<d 00 • post·tu-,,,Ufu! .'''.,s<melrt (hat exceeded crileria 
\~Iu.:~ s1w)~1l in T.ble 6. 
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Table 46: 

Paranu:lcl' 
(:baracteristic 

Pulse, beat~min 
Abnormally low 
Abnormally high 

Systolic BP. mmHg 
AbnonnaUy low 

Abnormally hiRh 
Diascotic al'". mmHg: 

.. \.bnonnaHy)ow 

Abnormally high 
... S ... )tlf.c~. 1 ;lhl~ '\ ~ .. ' USA 12: I 

Incidence of vital signs (standing) outside of predefined 
limits: number/total (%)In patients with schizophrenia at 
any time after baseline 

Placebo depot RlS depot 25 m8 RlS depot 50 my RIS depot 75 IYl!I 
(N = 98) IN =99) (N = 103) (N = 100) 

0 0 1/81 ( 1.2'!") 0 
14.'80 ( 17.5'~.) 20(78 ( 25.bu/.) 2 ... 81 ( 2S.tJ'Y.) 25174 ( 33.8~·i,} 

2.1'93 ( 2.2'!~) 2N8( 2.0%) 5-l9'9 ( 5.1 u,{..) 7/95 ( , ..... ~fn) 

0 0 0 0 

2.195 ( 2.1%) . 0 2198 ( 2.0(~") 1195 ( t.l ~"j,) 
4/95 ( 4.2'~·~) 3.:98 ( 3.1 '~<a) 1198 ( IJ)'!'';') 11")5 ( Ll'~ •• 

00.,: l'4l(k.:n1 may h~ in ffit.lro 'hoill Lm~ C3t<Cttllry. Incideoc~ \ .. a.-i: b:tsed lID a (l()Sl4ba .. icl.i0&! /lS.Sk....~.:n1 that ol:u:~d~ 
critt!f'la .... "J.hx~ .4tm~n in T3.~k 6, 

Table 47: 

~im~point 

Baseline 

Week 1 

Wcck2 

Wed.) 

Week 12 

Endpoint 

" 

Incidence of orthostatic hypotension at selected 
timepoints: n (%) (patients with schizophrenia) 

Placebo depot R1S depot 25 mg R1S depot Sfl eng RIS depot 75 eng 
(N :. ~8) (N =99) (N = 103) (N:. 100) 

1F9S 1F99 0=103 0=99 
1 ( 1.0'%) 1 (1.0%) 0 0 

1F94 n=95 0=96 0=93 
0 0 0 0 

1F7S IFSO 0=86 0=82 
0 0 1 (1.2%) 0 

1F66 1F7$ 0=81 0=74 
0 0 0 0 

1F29 1F39 0=43 n=44 
0 0 0 0 

1F9S 1F98 n=loo 0=96 
0 0 1 ( l.O%) 0 

" - , 
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Table 49: Distributlon of percent change from baseline at 
endpoint In body weight: n (%) (patients with 
schizophrenia) 

Placebo depot RIS de.,." 25 mg rus <kpot 50 I11fl rus depot 75 rng 
(N~)8) iN=99) (N = 103) (N = 100) 

M""" M .... Mean Mean 
Wcili:ht Cbange CbllDlle Cbange Cbange 
chan~e n (~Il) SE n(%} SE n(~;'l 5E n (I~~) SE 
IOnd""inr N-8J N-OO N=81 N 83 

<-7·~. 9 -9,2 6 -9,0 1 -7,3 0 
(10,8'\.) (0,98) (6,7%) (U8) (2,)%) (1,80) 

< O"A. to -1'!ft 49 -2.2 35 -2,0 ~ -1,7 32 -LO 
(590%) (024) (38'~'.) (026) (3D~.) (0,33) {3S.~~} (0.20) 

;:. ~1tto 7% 20 1,9 Ml H 49 H Ml 2.7 
(24.1 ~/.~ (0,29) 144,4%) (0,23) t56.3~'i·» (0,22) (48.!,!{al (0.271 

>~,. 5 6,7 9 9,4 7 9.4 II 7.5 
(6.0'''''''') /1,33) (10 ~{I~ rI 811 (8m,) (1,48) 03J~~) (0,821 

-s.}lI1ce. TaMe'" S.g and $lA tf!'iAlll 

TabI.50: ECC potam.!et ......... and InN" chang. from ba~lne alendpolnl (patients wltll..,hIL<>phrenla) 

r Llfrpv&lll .:~.u.rJ • ...-:I 1-'1>.xb •• I<fv' WJS ol>!p.~ Zl "I! JUS &p'" '" "S IUS¥1l "I! 
(N:: ~H) ,-N= .. , (N:: IU;~ IN = 1<J(}f 

N .M.:Jll:s.1:. MeM. N Moon •• "- N lJ~.sa: M.: .. :; Me~nSl: MearD 
11".,,, ,e (1:rllte! Sf: l1...,., sP. 11",." '" 

UC~r:J!e,t~ 

l.Uiclll~ " nJfll "~ .. i').J tLi:'lJ 100 . '''.2 1l.1S:~ ~I)j U.III . .u • 
l:!l1ipu'lll '!6 T_I j/Jjl .1.21 Uj.~ ''i ,D'.I.IY~ .1.1\ UH ... .rn.6 I 1.10. ·]AIIIT, ." JJ.3 IU~' .2. II L-">t 

l) I dl!n~. OlIO.: 

U:u.:uuc 9> j~4.6 13.06. .. 36-&.U {3.24 ,I 100 367.tJl}J)][ YO J6..l11 j.11J 

fJufpum1 '!6 36J.:!I 13.111 4.~ U.331 .. :ill!:!.: (3"'1. .... 1~:;~1~ 9. F14{i,.S..l:: 1.1.-53S1; 9> ;:XI.l(].;{Jl 6.r(3,6·/~ 

r, IlGM'J11 It ~I! 
I.\J.klu~ .., -llJUI1.J6j .. 41H.Ut2.111 le..-) .w.I.,j ,Ul • ,. ~L9.1tOl 
l:.udpoull '" ]~J,,:ml ..2.l'Hh '" ·11}:.:;~.t91, o.J f3 .. U) .~ -KlJ..1,lJ'Y· JJ..ti2.\m .> ~II4J 11.','6' 1..1:1;,.41 ~ 

Of..: ual:f\...u f. ~ 
J~lu-.e 9~ 3,u4,lJll .. jl(\I.1U.IU, I') 391.3 (2.1SI .~ !J.':i' . .2':_\f.! 
I::JlatpullU .. .H:J.li.l..tI-J U.114JUI '!6 3~·r,i.L74' LOI) .. V6) .. 3Y!.,f.l.lt:: .1.6.1.1'1) ., jlJl":' (1';~ • 3.:. •. :::8'::1) 

l)Tc huclt.lWI!c 

l3:1sdlf~ .., j'1'll] 11J<f~ .,. )1;11.1 il.3Y) ICO ]92.111.(I)[ ,~ J.'10.ltDJ, 
!:lltJpulni ... ]J.llt.,lLlt ..113.1.611 .., 3';11.1 t:.!..61. I.J <l.ij6) .. j."9-l.j~l.P. LI tl.<iJI » :;!}~.H(l.:;U' l.f(l.'::IU~ 

lOl'olbnn.:" 
llitdtfle T1 J'1611.i'J. II ~U:J(~.U71 12 31.'J IL911 n 32.1 Il.rn 
fJII4tI.l.tlt ... ]~jn~. :UlaJ3', OJ :;1.1' i l.Yl) 1.1 11..'101 '!II J!t.] iJ.93 I 1.j j3.11J 01 .)4JJjU1. 1.1IL:l7) 

Pit L't.1!r1.'..1l. mWl: 

~ltuc: '1J 169.~ .I.'%f 9t I M.I (l.~:'1 .. 1fW.311.16! .. l.ro.JI:.I.~1 
fJllfpumt '" IM.ItI l.lIS/ ·J.:SILI*I 91 L6::..1(L'J~' .JA~1.Ut'II .. l~.]C:~.J1. 1.61.U~) .; 1t.1.0(l.3H, .:;-=: i i.'.I~·1 

t..'.K5 UIIU'oord. ~ 

lllK:111'C ., 93.7,Q . .f.6f 'Ill ~:U<U-.~J 1111> '1:I.(,.ILUI .. 9:::.1 /1).",], 

1:J1dJIOlni .. ~.1 I-{J.Yll U.:'IH.ti{,.) ." '};:9(UJ~;'J U.4l1.1it ,. 1j].UjQ.'f.11 -1.311A61 ." '13.1 !~t,fn l..1tUlln 

- ..... , 
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Table 51: 

Parametct 
Characteristic· 

QT intcn'a1 (ms) 
Abnormally low «-200) 
Abno"",'l1ly High (0--500) 

H<art Rate (beals/min) 

Abnormally Low «-50) 
Abnom",lIy High i>-I00) 

PR mlen·at (nul 
Abno"""lIy High (:>=210) 

QRS inler,a/ ims) 
Abnormally Low «-SO) 
Abnormally High (>=120) 

S.>U1C •. Tahk En •. 8 llSA121 

ECG parameters beyond the predefined limits after 
baseline: n ("to) (patients with schizophrenia) 

Placd>o deJ>Ot R1S depot 25 mil R1S depot 50 m!: RIS depot 75 mg 
(N =98) (N =(9) (N = 103) (N = 100) 

0 0 0 0 
0 0 1195 ( 1.1 '7~) 0 

6188 ( 6.8'~") 3/88 ( 3.4~1,,) 5/90 ( 5.6'Y.) 4.'83 ( 4.8%) 
3188 ( 3.4%) 6/88 ( 6.S'YIII» 3190 ( 3.3cv.) 5/83 ( 6.()".~) 

2.'91 ( 2.2'!I~) 5/94 ( S.)(!/Ao) 5,">3 ( 5.4t~/.) 3/86 ( 3 .~(. 1 

0 0 0 0 
3ft) I ( 3 .~VY.) 21%( 2. tl~"'.) 2/94 ( 2.1'~{a.) 1190 ( 1.1'%) 
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Table 52: Classlfication of corrected QT intervals at endpoint 
(patients with schizophrenia) 

PIac~bo dqlot RI S tl~pot 2S ms RI S d~pot SO mg RIS dcp0l75 mg 
(N = 98) (N = 99) (N = 103) (N = 100) 

Classifkation at C1assifi~ation at Classitication at Cbssification at 
baseline bJl5e1ine baseline bll.~dine 

PlII1IIIIcter 
Cb:mu;teristic Nonn Bord Prolo Nann Hard Prolo Norm Bard Prolo :\orm Bord 1'[(110 
~rcB c1Jl5s 

Normal 81 3 1 78 4 1 77 7 I 77 4 
Borderline 4 0 () 7 4 () 8 I () ::I 2 

Prolonged 3 I () I 0 0 I () 0 I 0 
QTcF class 

Normal 88 2 1 95 0 0 91 1 () 90 0 
Borderline I I 0 0 0 0 2 I (l 2 () 

Prolonged 0 0 0 0 0 0 0 0 () 0 0 
~TcL clas$ 

Nanna! 86 3 0 94 0 0 89 I 0 90 () 

Borderline 2 I 0 0 0 0 3 0 0 2 0 
Prolonged 0 0 0 0 0 0 () 0 0 0 0 

- '" $,lUll:e: Tahk ECG.~ 1./MI21 
Normal (Nllnnl (~l: !4.10 D1-~; F: !4>Ol; bord<rljn~ (Bom) (M: ;;:43O!m 10 !450; F:;;:4)O to !4701; 
proliln~~d (PrO~l) 1M: >-l50; L'>47(l) 

". -.. ,"'" I , 

Page 56 

I 
C 

a 

I 
( 

( 

I 
( 

C 



PDF page 159 of 288

Table 53: 

QT com;:ctioo 

Chnn1!.1a critt!ria 
QTcS 

<30ms 
30 -611 IDS 

;> 60 ms 

QTcF 
<30ms 
30 -611 IllS 

;> 60 rn, 

QTcL 
<30ms 

30 - 6ll IDS 

>60 rn, 

Incidern:e of change for corrected QTc values at 
endpoint relative to baseline: n (%) (patients with 
schizophrenia) 

Plac"bQ dcpal RIS dqlot 25 rng RIS d"l'oi 50 rng RIS depot 75 mg 

93 95 9S 93 
83 (89.2%.1 75 (78.C}%.1 80 (84.2%) 73 (78.5%) 

7 (7.$%) 18 (IS.9%) 14 (14.7"1..) 19 (20.4~·oJ 

3 (32%) 2 (2.1%) 1 (1.1%) 1 (1.1%) 
93 95 95 93 

82 (88.2'%) 79 (83.2%) 81 (S5.3~/") 75 (&0.6%) 
10 (I0.~,) 14 (14.7~{.) 13 (13.7%) 17 (18.3%) 

I (1.1%) 2 (2.1 %) 1 (I.l~.) I (1.1%) 

92 94 93 93 
83 (90.2%) 80 (8S.1 ~':'.) 81 (87.1%) 78 (&3.9%) 

<) (9.8%) 13 (\3.8%) II (1t.8~.) IS (\6.1%) 
0 1 (I.! ~· •. l \ (1.1%) 0 

, , SOllIe.: Tahlo E('(,. 4 {J~AI21 

RIS-INT-61 

Principal Investigator 

Pierre Chue, MBBCh, Clinical Associate Professor of Psychiatry, 
University of Alberta Hospital, Edmonton, Alberta, Canada 

This was a double-blind, international multicenter trial in 
patients with schizophrenia. Risperidone depot injections (25, 
50 or 75 mg) given every two weeks were compared with once daily 
intake of risperidone tablets (2, 4 or 6 mg). In total 670 
subjects were to be included, 335 in each treatment group. 
Patients were either inpatients or outpatients. Patients 
completed an 8-week run-in period. During the first 2 weeks of 
the run-in period, pre-trial antipsychotic medication other than 
risperidone was tapered to discontinuation. It was replaced by 
oral risperidone at a once daily dose of 2, 4 or 6 mg. For the 
following two weeks the risperidone dose could be adjusted 
upwards or downwards to find an "optimal dose". The dose was 
then fixed for at least the last 4 weeks before randomization. 
The use of other antipsychotic medication was not allowed during 
the last 6 weeks of the run-in period. After the 8-week run-in 
period, patients were randomly allocated to one of 
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( the two treatment groups using dynamic, ce~ral randomization. 
One group was treated with risperidone depot injections every 
two weeks and placebo tablets once daily. The other group 
received placebo injections every two weeks and risperidone 
tablets once dailY. To ensure that adequate plasma levels of 
risperidone were maintained until sufficient release of 
risperidone from the microspheres had started, all active depot 
patients received oral supplementation with risperidone tabletG 
during the first three weeks of the double-blind period; that 
is, from the first injection until one week after the second 
injection patients were to continue on the same dose of 
risperidone oral as during the last 4 weeks of the run-in 
period. That dose determined the dose level of depot (25, 50, 75 
mg) to which the patient was assigned. Weekly visits occurred 
during the first four weeks of the run-in period, thereafter 
visits occurred every 2 weeks for the remainder of the run-in 
period and throughout the double-blind period. Efficacy 
assessments were performed at screening, at baseline 
(randomization), and at Weeks 8 and 12. Safety assessments were 
performed at screening, baseline (randomization), and Weeks 4 
and 12. If a patient left the trial before 12 weeks, safety and 
efficacy assessments were performed as at Visit 7 (endpoint 
visit). The total trial duration was 20 weeks (an 8-week run-in 
period followed by a 12-week double-blind period). See Figure 
1. 

. :0' 
/.1- r _ ,- . -' •. ' c; • '.1 
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Figure l' . Trial design RIS-INT-61 

Run-in Phase Double-blind Phase 
VVeeks-8Ihrough-1 VVecks I through 12 

Wk·8,-7 I Wk-6 -5 I Wk ·4, -3, .2,-\ Wk 1-3 I Wk4 -12 
t 

RandomizatioD to 
oral or depot trealme nt 

J. 

RlS 25 mg Depot e,'ery 2 weeks 
+ 

RIS 2 mg oral/day oral placebo daily 

patients who received fixed. 
optimal dose of oral 
ris!",ridone 2 """day OR 

RIS 2mg Orall day 

taper down + 
ilIltiw depot placebo every 2 weeks 
psychotic 
medication 
other than RlS SO mg Depot every 2 weeks 
risperidone adjustment + + to optimal 
titration (if das<of2,4, RIS 4 mg oraL'day oral placebo daily 
necessary) of or 61l1!Vday patients who r~ei\'ed fixed 
oral oral optimal dose of or:tl 
risperidone risperidone ris~ridone 4 ntg.'day 
dose: 2, 4 or OR 
bmg/day 

RlS 4 mj! Oral/ day 
+ 

depot placebo every 2 weeks 

RlS 75 mg Depot every 2 weeks 
+ 

RIS 6 mg oral/day oral placebo daily 

patients who recehfed fixed 
optimal dose of oral 
rispt!ridane 6 mg;day 

OR 

RIS 6 mg Oral/ day 
.+ 

depot placebo every 2 weeks 

DoubJe.-.bhnd depol dose depends on optlmaJ oml run-to dose: .2 mg ...... 25 mg; 4 mg -+ SO mg; 6 mg -+ 7S mg. 
RlS: risperidone 
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In total, 670 patients were to be randomized, 335 in each group. 
The aim was to have at least 100 patients in each of the three 
dose groups. 

Patients who met all of the following criteria at screening were 
eligible for entry into the run-in period of this trial: 

Aged 18 to 65, inclusive; 
Diagnosis of schizophrenia according to the DSM IV criteria 

(295.10, 295.20, 295.30, 295.60, 295.90); 
Total PANSS score of at least 50 at entry (screening/Visit 

A1) ; 

During the 8-week run-in period, patients' other antipsychotic 
medication was discontinued and oral treatment with risperidone 
was started. After randomization to oral or depot active 
medication, patients received biweekly injections and daily oral 
tablets. Supplementation with oral risperidone was administered 
for the first 3 weeks of active depot treatment. 

The sponsor states that the primary efficacy results of this 
non-inferiority trial demonstrated that risperidone depot 
treatment is as effective as risperidone oral treatment, when 
patients, stabilized on oral risperidone treatment, were 
transferred to depot treatment. The patients continued to 
improve after randomization to either oral or depot risperidone. 
This conclusion is based on total PANSS and positive and 
negative symptoms on the PANSS rating scale, and is also 
supported by the CGI evaluations. Active moiety plasma levels 
were comparable between risperidone oral and depot treatment for 
all dose levels (2, 4 and 6 mg versus 25, 50 and 75 mg) during 
"the trial. The steady-state plasma concentrations increased 
dose-proportionally 
for both treatments over the entire dose range. 

The lack of a placebo control group makes interpretation of this 
• trial problematic. 

RIS-INT-S7 

RIS-INT-57, was a Phase 3, open-label, one-year,. international 
multicenter trial to examine the long-term safety and 
tolerability of biweekly injections of risperidone depot 
microspheres in patients with stable schizophrenia or 
schizoaffective disorder. 
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At least 600 patients were to be included in the trial. In 
total, 50 elderly patients were to be recruited in this trial. 
Patients could be either in-patients or out-patients. If 
the patients were being treated with antipsychotics other than 
risperidone (oral or depot), they went through a 2-week run-in 
treatment with oral risperidone. All patients continued on oral 
risperidone for 2-3 weeks after the first injection. Safety and 
efficacy assessments were performed at baseline (i.e., at the 
time of first risperidone depot microspheres injection) and 
thereafter monthly, except for local tolerability (injection 
site evaluation) and adverse events which were evaluated every 
two weeks. The total trial duration was one year except for 
elderly patients recruited after January 1, 2000, for which the 
trial duration was 6 months. All patients should have had 
their endpoint visit at the latest on December 15, 2000. 

A total of 786 patients were screened, 719 of whom received 
risperidone depot injection after completing the oral run-in 
period. A total of 725 patients were treated with risperidone 
depot injections. Six patients were already being treated with 
oral risperidone, and did not go through the oral run-in period. 
As per the protocol, it was possible to skip the oral run in for 
those patients currently treated with risperidone which explains 
the higher number of patients who received injection, compared 
to the number of patients in the oral run-in period. So, a total 
of 725 patients (615 with schizophrenia and 110 with 
schizoaffective disorder) were treated with risperidone depot 
injection, 474 of whom completed the trial. Thus a total of 251 
patients discontinued the trial prematurely after they had 
received a depot injection: 215 of the 615 patients with 
schizophrenia and 36 of the 110 patients with schizoaffective 
disorder. In total, 65% of the patients in both diagnostic 
categories completed the trial. A total of 57 elderly 
(~ 65 patients) received depot injections; 27, 21, and 9 
patients in the 25-mg, 50-mg, and 75-mg group, respectively. 

The number of elderly patients who completed or discontinued 
trial RIS-INT-57 is summarized in Table 1. According to Protocol 
Amendment 2 of RIS-INT- 57 (dated November 24, 1999), elderly 
patients recruited as of January 1, 2000 only stayed in the 
trial for 6 months, after which they were eligible to 
enter the open extension trial RIS-INT-63. Of the 44 elderly 
patients who completed the trial, 19 completed at 6 months 
according to Amendment 2. The other 25 patients completed the 
trial at 1 year. The time of discontinuation for each of the 13 
prematurely discontinued patients is provided in a listing shown 
in Table 2, along with the reason for discontinuation. 
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Tabl/;! I. Summary or the dumber (~o) of elderly patients who 
~omo""~'iI/discontinu~'iI tri~1 RIS-rNT-57 

RlS-I"'T-$7 RJ. ... tid"ao o.n .. 1 ~ncr", .. hc ..... 
Illd .... lv Patl •• 1 nhn"dllOh 2~ trW ,,0 "'" ,~ In<' 

Patients 'IJ.'ith iniL'1:1ilm. n 27 21 9 
Comnl.: .. "<l n (%) 21 C7R%t 16 (76%1 70&%) 

-{; nlilLnh., n 9 9 1 
I vt."a.r. n 12 7 /; 

()i.~llDtinu~d. n (%-. (;. (22~{,l :' (24t)~) 2 (22'~{,l 

Table 2. Ustiag or eWe-rly pati~lus ",ho prematurely discolltia~d ia 
'rial RI5-INT 57 -

lllipcridube'dtput A ... CoUlltry 
'hade [)uie 0..- CRFID \'~f\I S .. 'bin Janlili.:illor T~"'l1lhulllulIII Rn"lb 

15"", )j AJII12 66 fl..ut-! ufC','I1 Bnlain SubJlX't \\1thJreu.' c~ 

McDooald O. 
j' AJ.{)41t4 7. F~maJe GcrIDaIl)' Oth<r 

HlInt~truuo R. 
78 AJ.1270 7& Mcd< Poland Il<alh 

OtrJ'.:ulIl\\~ w_ 
103 A}116t 73 female Po)land A4v~rse~lll 

CbrLlUli)\\'Sl.i W. 
12R A.\lW30 66 ~bk P~)land Advo!rs,e l!'o'4!nt 

Cbrtano\\'!i1i W. 
247 AJI2J4 81 FelIl31e (itrmmy Suhjl'\:t \00lthdn!'-'"' c.~ 

ilLUlll!tmOC R... 
!<)"'" 42 A.llHIlO 65 ~u'" S",~lkn ~'Ct \'o1tbJn:W c.~ 

V;tr.:ruU!l A. 
167 A.I<n99 6S M.J< P;)land Subjf,.'C't Mt:hdreW I!c~ 

Chr.t<tOOu'Sli W. 
on A,lI2S11 10 M.I< C'ldmany Sutljoct lllst ta ft)Uo~c.up 

HUnl~rmlln R... 
122 A."'S09 66 F1!m:111! German)' Subjoct \\oltbdre",' I!~'nt 

CiUt.'fIlhcr W, 
.140 A}tna2 80 F<nUI< Gr~r llntain Subj.:ct ~iti1aJrow CllOSo!IIl 

M;1ninS. 
1~ ma: I A}O;ll 71 MM (icrmany Sut\ject ru.'lIl.oCtlmpliard 

(IuL'1uhl.· .. W. 
5 A.l&l83 65 M.J< Nf,.1.l4.'fLall~ Subject indi;&lhk 

'''-an Ikrtt.~iin 1. oCllniirwe; th~ trial 

Page 62 

All 
.,1 

44 (17'1(,) 

19 
2i 

11 (.H'%l 

to 

>-
0-
o 
(..) 

L&.I 
~ 

CO -CI) 
CI) 

o 
Q.. .... 
eI) 
L&.I 
CQ 

) 



PDF page 165 of 288

Safety results from this trial are include~_in the safety 
section of this review. 

VII. Integrated Review of Safety 

A. Brief Statement of Conclusions 

The safety review reveals no new or unusual events and is 
similar in nature to the pattern seen in existing labeling for 
Risperdal. These trials included adult and elderly patients, in 
in- or out-patient populations with schizophrenia or 
schizoaffective disorder. The incidences and types of serious 
adverse events were lower and comparable between the 25-mg and 
50-mg treatment groups, compared with the 75-mg group. Mean 
intensity of injection site pain was mild and diminished from 
first to last injection in all treatment groups. There were no 
clinically relevant mean changes from baseline to endpoint in 
laboratory values, vital signs, or ECG parameters for any 
patients treated with risperidone depot microspheres. In 
general, no clinically relevant differences in adverse event 
profiles were found for gender, race, or body mass index. 
Risperidone depot microspheres were safe and well tolerated in 
elderly patients (> 65 yrs). There were no clinically relevant 
differences in the safety profiles of non-elderly and elderly 
patients. 

B. Description of Patient Exposure 

This Integrated Summary of Safety presents data pertinent to the 
assessment of the safety and tolerability of risperidone depot 
microspheres in the treatment of schizophrenia and 
schizoaffective disorders in in-or out-patients. The summary 
contains the results from 13 Phase 1, Phase 2, and Phase 3, 
globally-conducted trials in patients diagnosed according to the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) 
criteria. These trials included a total of 2101 patients: 1932 
patients with schizophrenia, 163 patients with schizoaffective 
disorder, and 6 patients with schizophreniform disorder. Of 
these patients, 1927 participated in 6 repeated-dose trials: 
1499 patients received risperidone depot microspheres injections 
of 25 mg (378 patients), 50 mg (558 patients), or 75 mg (563 
patients) every 2 weeks; 107 patients received placebo depot 
injections; and 321 patients received oral risperidone tablets 
in daily doses of 2 mg (86 patients), 4 mg (126 patients), or 6 
mg (109 patients). An additional 174 patients participated in 7 
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single-dose studies and received injections of risperidone depot 
microspheres in 25-mg, 37.5-mg, 50-mg, 62.S=-mg, 75-mg, and 100-
mg doses. See table below for repeat dose trial exposure 
totaling 542.89 PEY for the depot formulation. 

The number of patients enrolled in RIS-INT-57, the open-label, 
12-month safety trial (579 patients treated for approximately 6 
months, and 361 patients treated for approximately 1 year), was 
supportive of long-term use of risperidone depot microspheres. 

Table 11: 

Treatment 
duration (da}sl 

1-13 
1~-27 

2841 
~2-55 

56-69 

70-83 

84-97 
98-111 

112-115 

126-139 
140-153 
154-167 

168-181 
182-195 

196-209 
21()'199 

2:300 
Mean 
(SE) 

MedIan 
Range 

Patient years of 
"J>Osure 

Extent of exposure: pooled, repeated-dose trials 
n ("!o) (patients with schizophrenia) 

Placobo RIS depot RIS dopot RIS dopot RlS depot 
d""ol 25 ott! SOme 7Sml!. Total 

(NQ 98] CN!$J42I (i'>'·<491] (N-506) (N"I3451 

31 (31.6%) 30 ( g,8%) 31 (6.1%) 32 (63%) 93 (6.9%) 

\3 (133%) 28 ( 8.:!o·~tt 25 ( S.D'!,;,) 21 (4.2%) 7~ ( S,5~'] 
6 (6.1~IIJ II t J.::!":;d 17 ( 3.4%,) 22 ( 4.J~i~1 50( J.7~;u) 
9 ( 9.2%} II { J_:!~~I) 20( 4.0~·ltl 23 ~ 4.5~'Q) 54 ( 4.0-,") 

IO (10.2%) 52 ( 15.2°'G) 56 (11.J'~i)) 50 ( 9.9'}o) 158 f) 1,7%) 

29 a9.6~~) 105 (30,7'/0) 150 (30.2·/~} 119125..5°i~.) 384 (28.6%) 
0 2 ( O_6u.~,) J c 0.611/0) 7 ( 1,4%1 11 (0.9·,~) 

0 0 0 4 (0,8%) 4 ( 0..1':1.) 
0 2 ( O.6u.{,) I f 0.2%) 2 (0.4%1 5 ( 0.4%,) 
0 1(03%) 3 (0.6%) 9 ( U~~/.) lJ 11,0%) 
0 0 4 (0.8%) J ( O.6~~) 7 ( 0.5%1 
0 1; f 4.4°/;,) 14 ( 2.8%) 8 ( 1.6%) 37 ( 2.S~;)-' 
0 0 2 ( 0.4%1') 2( O.4~,;") 4 ( O.J~'i,) 

0 0 2{0,4%1 5( 1.0%) 7 ( 0.5%) 

0 I (O3 11
.{,) 2 ( 0,4%) 5( 1.0~") 8 ( 0.6%} 

0 5f L5%) 16 f 3..2u .. t) 31 ( 6,J~,~) 53 f 3.9%} 

0 19 (23 .• ·/0) 151 (30.4%1 152 (30.0%1 J8.! (28,4~'.) 

35.8 125.7 151.9 157.5 147.3 
( 3.041 { 6.651 ( 5.86) ( 5.78) ( 352) 

33.0 71.0 72.0 72.5 71.0 
1-77 1-353 1-351 1-368 1-368 

9.62 117.79 206.78 21832 542.89 

, .. . , . , , 
Source. Table SLB.bB ISS; Table SUB.6D ISS 

RIS oral 
TOIa! 

(N~3211 

9( 2.8%) 

8 (2.5%) 

7 ( 2.2~·{1) 
14 ( .. t4'%) 

5] (16.5~/ol 

230 (71.71%) 

0 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

65.1 
( 0.89) 

71.0 
[-SI 

57.29 

Include. Triah RIS-USA-I2I. RIS·I! .. T·S1. RlS·INT-6I. RlS-INT-JI. RlS-SWE-I7, RlS·INT-J2. 

c. Methods and Specific Findings of Safety Review 

Data from the 13 completed clinical trials are included in the 
safety database. Data were analyzed in five separate groupings 
and were presented without integration: 
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{ 
1. Repeated-dose, 12-week, placebo-controlIedtrial (RIS-USA-
121) ; 

2. six pooled, repeated-dose trials (RIS-USA-121, RIS-INT-57 
(Months 1 to 3), RIS-INT-61, RIS-INT-31, RIS-SWE-17, RIS-INT-
32) ; 

3. Repeated-dose, open-label, long-term trial (RIS-INT-57); 

4. six pooled, single-dose trials (RIS-BEL-34, RIS-INT-25, RIS
INT-38, RIS-NED-13, RIS-USA-111, RIS-INT-54); and 

5. Single-, intermediate-dose, pharmacokinetic trial (RIS-INT-
72). This trial was completed in February 2001 and could not be 
included in the pooling for single-dose trials. 

Within each grouping, further divisions were made according to 
indication (schizophrenia, schizoaffective disorder, other), 
treatment, and dosage. All randomized patients who received at 
least one injection of study medication are included in the 
safety analysis. Table 3 shows the number of patients in each 
ISS grouping according to treatment. 

, . 
'" 

1 I ., •• r· ~, 

,~\ \ 
,. I. 
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( 

( 

Table 3' . Number of patients in each ISS grouping 

Number Orpali~nli~1 
(SchizophreniclschizoolTa:.:tive/other) 

Pi=ba RlS dq>ct RJS depot RlS depot RlS dopat RlS depo. RIS 01111 
ISS J<1""1'mil b} 25 "'!I 50 ms 75 rna 100 I1li Total Total!!) ck:pat 

Rcpeatl:d-dose. (9819) (991610) (103/J4.'0) (I00/IIl!O) - (302I3010) -
placcoo-conuoUcd 
ruSA·121) 

Pooled. repealed-dosc (9819) (34lf.l5l1) (49715912) (506/54f.l) - (1345;1.&16) (JWo,O) 
(USA·IlI.INT·51. 
INT.JII. u-.'T-JI. 
S\\"E-17.INT-J1) 

Rcf«ued-dose. long. - (120/27,'0) (218142/0) (267/4IiO) - (6151110;0) -
tcnn 
(INT-57) 

Pooled.. SUl&Ic-dos:c - (2812/0) (66;"0) ( 1,\10;0) (9;0,0) (nII>IO)J) -
(BEL-l4,INT-15. 
lXT-38. NED-13, 
USA· I II, INT-54) 

RlS depot RlS depot RIS depot 
31S "'!I 50 ms 62.5 mg 

Single. - (.24m/O) {26:0,O} (26.'OfO) - (76,O,OJ -
mterm::diale-dOSlC 
(INT-12) 

Source::: Tabk: SUB.3A ISS, Table:: SUB.3B ISS. ClinIcal Tn31 R<port RIS-USA-121.ChOlcal Trial 
RepJn RIS-lNT-S7. Clinical. Trial ~on Rl5-rNT-12 

:l) Numb:f-ofp3tic:nts u.bo received at Ietst ODe dmc: of srud)' ITI!'dkation. 
hI Tnal RlS-USA-11L 

\!) Tnal RIS-IST-61. 

d) Patirnlll in crossn1i'e'f study RIS-INT-S4 are counted onlyoocc tOr rot~ number ofpatJents.. 

Safety Methodology 

Adverse events, laboratory data, vital sign values, 
electrocardiogram (ECG) parameters, Extrapyramidal Symptom 
Rating Scale (ESRS) scores, and extrapyramidal symptom (EPS)-, 
glucose-, and potentially prolactin-related adverse events were 
the assessment parameters examined to evaluate the safety of 
risperidone depot microspheres treatment. No integrated analyses 
of laboratory or electrocardiogram data were performed for the 
pooled, single-dose trials . 

• 
The first System Organ Class from the World Health Organization 
(WHO) dictionary was used to link preferred terms to body 
systems. The WHO Dictionary for Adverse Events (1st quarter of 
2001) was used. Since the same adverse event verbatim could be 
coded differently across trials, a clinician examined these 
specific verbatim adverse events and recoded them consistently 
so adverse event system organ classes were the same across all 
trials. 
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A serious adverse event (SAE) was defined as any untoward 
medical occurrence that at any dose: 

resulted in death, 
was life-threatening, 
required inpatient hospitalization or prolongation of existing 

hospitalization, 
resulted in persistent or significant disability/incapacity,or 
was a congenital anomaly/birth defect (ICH). 

Serious adverse events, adverse events leading to 
discontinuation and deaths will be presented in the safety 
update section. Adverse events incidence is presented compared 
to placebo in the section for Study RIS-USA-121. 

Clinical laboratory evaluations 

MEANVALUES OVER TIME 

There were no clinically relevant changes from baseline to the 
3-month endpoint in mean laboratory values for any patients with 
schizophrenia or schizoaffective disorder treated with 
risperidone depot or risperidone oral medication. However, 
decreases in mean prolactin levels (measured only in RIS-INT-61) 
were found for all risperidone depot treatment groups, with the 
largest decrease seen in the 25-mg group. No comparable decrease 
in mean prolactin level was found in the risperidone oral 
treatment group. Overall, there were no clinically relevant 
changes from baseline to the 3-month endpoint in diastolic blood 
pressure, systolic blood pressure, or pulse rate in patients 
with schizophrenia or schizoaffective disorder. 

CHANGES BEYOND PREDEFINED LIMITS 

In patients with schizophrenia, there were few laboratory 
values that were beyond the predefined limits at anytime 
postbaseline. Across the three risperidone depot treatment 
groups, there were 36 patients (3.2%) with abnormally high ALT 
values, 26 patients (2.3%) with abnormally high GGT values, and 
12 patients (1%) with abnormally high AST. No dose-related 
trends were found for these increased liver enz~e findings. For 
both AST and ALT, a higher percentage of patients in the placebo 
depot group (5.1% and 5.3%, respectively) had abnormally high 
values, compared with any of the active depot treatment groups. 
For the 25-mg, 50-mg, and 75-mg groups, there also were 61 
patients with abnormally high white blood cell counts. Again, no 
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dose-related trend was found, although the highest incidence 
(7.4%) occurred in the 75-mg group. Seven·percent (6.5%) of 
patients in the placebo depot group also had white blood cell 
counts above the predefined limit. Few patients in ~he 
risperidone oral treatment group had laboratory values 
outside of predefined limits. Most frequent abnormal laboratory 
values included 6 patients (2.1%) with high GGT levels, 4 
patients (1.4%) with abnormally high white blood cell counts, 
and 3 patients (1.0%) with abnormally low hematocrit values. In 
this treatment group, 2 patients (0.7%) also had elevated ALT 
levels and 1 patient (0.3%) had an elevated AST level. None of 
these elevated levels led to clinically serious events. 

Table 51: Incidence (:12%) of changes outside of predeflned limits 
In relevant laboratory values at anytime postbasellne: 
repeated-dose trials n (%) (pationt. with schizophrenia) 
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U(fj 

. \bnotU~I).- lu~b I 0 Il~I1'9!s(Ht~' 0 111.'411 { 2.r.--';;'11~6.'11]t( ( 2..3~"'fl 6/~H5 11.1%) 
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-\SrIStiUi) 
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ADVERSE EVENTS OF NOTE 

Because of division interest in stroke while on risperidone 4 
cases were found in the data base and are presented below. 

• RIS-USA-121: Subject A30146 was diagnosed with lung cancer and multiple 
cerebrovascular accidents during the run-in when treated with oral risperidone 2-4 
mg. 

• RIS-INT·61: Subject AJOOl5 was diagnosed with a temporary "right hand 
numbness" and "loss of right hand grip" that was unresolved al trial end. Patient was 
treated with 2 mg oral risperidone. 

• RIS·INT·S7: Subject-A30050, treated with risperdone long acting 75 mg, was 
diagnosed with pulmonary embolism which led to an anoxic brain injury during 
transportation to the hospital. 

• RIS-INT ·63: Subject A30860, treated with risperidone long acting 75 mg. was 
diagnosed with a cerebral aneurysm based on MRl results. 

SAFETY UPDATE 

One additional toxicology study has been completed since the 
filing of NDA 21-346. The data are in the processing of being 
analyzed. The sponsor promises that a full report of findings 
will be forwarded to the FDA as soon as it is completed. 

This 4-month safety update includes information from six ongoing 
studies (RIS-USA-196, RIS-INT-63, RIS-INT-62, RIS-JPN-16, RIS
USA-259, RIS-INT-85). As per agreement at the pre-NDA meeting 
of April 20, 2001, a summary of all safety findings (up to a 
cut-off date of May 15, 2001) is provided for RIS-USA-196 and 
RIS-INT-63, which are open-label, extension trials for the 
Phase 3 studies in the NDA submission (RIS-USA-121 and RIS-INT-
61/RIS-INT-57, respectively). Also as per agreement with the 
FDA, deaths and serious adverse events were tabulated from the 
Pharmacovigilance database (up to a cut-off date. of August 31, 
2001) for the other four ongoing trials: RIS-INT-62 (Phase 3, 
open-label, comparative trial with olanzapine); RIS-JPN-16 
(Phase 2, pharmacokinetic trial); RIS-USA-259 (Phase 3b, open
label trial exploring the switch from oral neuroleptics to 
risperidone depot microspheres); and RIS-INT-85 (Phase 3b, open-
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label trial exploring the switch from typical depot neuroleptics 
to risperidone depot microspheres) . 

The two ongoing, open-label, extension trials (RIS-USA-196 and 
RIS-INT-63) included a total of 1050 patients. Of these, 966 
were patients with a diagnosis of schizophrenia and 84 were 
patients with a diagnosis of schizoaffective disorder. 
Of the 1050 patients, 271 (25.8%) previously were enrolled in 
RIS-USA-121 and entered RIS-USA-196; 402 patients (38.3%) 
previously enrolled in RIS-INT-61 and 377 patients (35.9%) 
previously enrolled in RIS-INT-57 entered RIS-INT-63. Thirty
nine patients, currently enrolled in RIS-INT-63, were 65 years 
of age or older at trial entry. Thirty-seven of these 
patients previously were enrolled in RIS-INT-57, while the 
remaining two patients previously were enrolled in RIS-INT-61. 

The overall conclusions of this 4-month safety update are based 
on analyses of pooled data from the two extension trials RIS
USA-196 and RIS-INT-63. Patients were grouped according to their 
"total" exposure to risperidone depot microspheres (0-6 months, 
7-12 months, 13-18 months, or 19-24months). "Total" exposure was 
the sum of current exposure (during the extension trial) plus 
the patient's exposure in the previous trial, and was defined as 
the number of days from a patient's first risperidone depot 
microspheres injection (which may have occurred during the 
previous trial or at the beginning of the extension trial) to 
the last injection before the cut-off date of May 15, 2001. 

The sponsor's conclusions are listed below in italics: 

• Risperidone depot microspheres, in mode doses of 25 mg, 50 mg, and 
75 mg every 2 weeks, were safe and well tolerated in patients with 
schizophrenia or with schizoafJective disorder, receiving up to 24 months 
of treatment. 
• Adverse events reported during the extension trials were similar to those 
reported during previous trials. 
• Overall incidences of adverse events that occurred during the extension 
trials were comparable between patients in the 0-6 month "total" 
exposure group and patients treated for 3 months in the previous trials. 
• When treatment-emergent adverse events occurring during the extension 
trials were examined by time of onset, there was an overall reduction in 
incidence across time. 
• In general, no clinically relevant differences in adverse event profiles 
were found for gender or race. 
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( • The incidences of EPS-related adverse events tendedjo be higher for 
patients in the 0-6 and 7-12 month "total" exposure groups, and slightly 
lower for patients in the 13-18 and 19-24 month groups. 
• The incidence of tardive dyskinesia during the extension trials was 
similar to the incidence reported in the ISS. The incidence of tardive 
dyskinesia does not seem to increase over time. 
• Most adverse events were mild or moderate in severity and not related to 
trial mediation. 
• There were no clinically relevant mean changes from previous or 
extension baselines to endpoint (last assessment prior to May 15, 2001) 
in laboratory values, vital signs, or ECG parameters for any patients 
treated with risperidone depot microspheres. 
• The majority of patients gained weight from previous or extension 
baseline, but the average weight gain was small. 
• Risperidone depot microspheres was well tolerated locally, as 
demonstrated by the low incidence of injection site-related adverse 
events. 

• The incidence of treatment-emergent adverse events leading to 
discontinuation was highest in patients in the 0-6 month "total" exposure 
group and lowest in patients in the 13-18 month group. 
• The incidence of serious adverse events increased with higher mode 
dose, and was highest in patients in the 0-6 month "total" exposure 
group. Most serious adverse events were psychiatric in nature and could 
be attributable to the underlying disease condition. 
• The overall incidence of adverse events was lowest in the 25-mg mode 
dose group, and somewhat higher and comparable between the 50-mg 
and 75-mg mode dose groups. 
• The incidence of treatment-emergent adverse events leading to 
discontinuation was lowest in the 50-mg mode dose group. 
• Risperidone depot microspheres were safe and well tolerated in elderly 
patients (365 yrs). There were no clinically relevant differences in the safety 
profiles of non-elderly and elderly patients. 

Please see safety data in trial RIS-USA-121 for placebo-study 
drug comparisons. 
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( SUMMARY OF ALL DEATHS, SERIOUS ADVERSE EVENTS, 
AND ADVERSE EVENTS LEADING TO DISCONTINUATION 
FOR RISPERIDONE DEPOT MICROSPHERES TRIALS UP 
TO MAY 15, 2001. 

Table 87 provides the total number of deaths, serious adverse 
events, and adverse events leading to discontinuation in all 
risperidone depot microspheres trials up to May 15, 2001. This 
table includes data from 13 trials reported in the original ISS 
for NDA 21-346, from the two ongoing, extension trials reported 
in this 4-month safety update, and from two of the other ongoing 
trials. Ongoing trials RIS-USA-259 and RIS-INT-85 did not begin 
until after the May 15, 2001 cut-off date and so are not 
included in this summary table. 

Table 87 includes data from the following trials: 

Seven completed, single dose, phase I trials (reported in NDA 
21-346): RIS-BEL-34, RIS-INT-25, RIS-INT-38, RIS-NED-13, RIS
USA-Ill, RIS-INT-54, RIS-INT-72. 

six completed, repeated-dose trials (reported in NDA 21-346) : 
RIS-INT-31 (Phase 1), RIS-SWE-17 (Phase 1), RIS-INT-32 (Phase 
2), RIS-USA-121 (Phase 3), RIS-INT-61 (Phase 3), RIS-INT-57 
(Phase 3) . 

Two ongoing, repeated-dose, open-label, Phase 3, extension 
trials (reported in this 4-month safety update up to cut-off 
date of May 15, 2001): RIS-USA-196 and RIS-INT-62. 

One ongoing, single-dose, Phase 2, pharmacokinetic trial 
(deaths, serious adverse events, and adverse events leading to 
discontinuation reported in this 4-month safety update): RIS
JPN-16. 

One ongoing, repeated-dose,·open-Iabel, Phase 3, comparative 
trial with olanzapine (deaths, serious adverse events, and 
adverse events leading to discontinuation reported in this 4-
month safety update): RIS-INT-62. 

The largest source of data was the combination of the Integrated 
Summary of Safety (ISS) and the 4-month safety update databases. 
The combination of these two databases gave complete data for 
all completed Phase 1, 2, and 3 trials (excluding RIS-INT-72) 
and data up to May 15, 2001 for the two long-term, extension 
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( trials (RIS-INT-63 and RIS-USA-196) . Addin~_data from RIS-INT-72 
gave the first row ('Closed Phase 1, 2, and 3 trials plus 
extension trials') under each type of event in this table. This 
combination also provided the group totals in the column 
headers. 

For RIS-INT-63, the Janssen worldwide adverse event database 
(JIPSY) contained SAE reports prior to May 15, 2001 that had not 
been entered or indicated as serious in the RIS-INT-63 clinical 
database when the interim clinical database for the four-month 
safety update was finalized. By comparing the patients with 
these additional SAEs to those already accounted for, it was 
determined that 17 additional patients had their first SAE 
during RIS-INT-63 and also had no SAE in the RIS-INT-63 interim 
clinical database. These patients were added to the table in the 
second row under 'Patients with serious adverse events.' 

The clinical trial database for RIS-INT-62 is not final and not 
all data have been reviewed. 

The 'total' rows give the number of patients with each type of 
event across all risperidone depot microspheres trials as of May 
15, 2001. Percentages were calculated only for the 'Closed Phase 
1, 2, and 3 trials plus extension trials' rows since the 
denominators are accurate for those rows only. 
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a) Refers to treatment-emergent adverse events that had outcome of death, were indicated as senous, 
or had action taken of pennanent stop. 
b) Combined data from ISS database, RIS·INT·72 database, and four month safety update database 
(RIS·INT·63 and RIS·USA·196 through May 15,2001). Extension trial patients who were in the 
oral risperidone group (RIS-INT·61) or placebo depot group (RIS·USA·121) are included in both 
their original group and, as new patients, in the RIS depot group corresponding to their mode dose 
during the extension trial. All other patients are in the RIS depot group corresponding to their 
group in their original trial. 
c) Based on JlPSY database. 
d) Patients in RIS·INT ·63 with SAEs prior to 15 May 200 I according to JlPSY database, but no SAE 
in RIS-rNT-63 clinical cut-off database. 
e) Based on clinical trial database as of November 11,2001 and JIPSY database. Data has not been 
cleaned. One patient with unknown RIS dose was placed in the RIS depot 25 mg group. Nine 
olanzapine patients had serious adverse events by May 15, 2001. Two olanzapine patients 
(A30037 and A30513) discontinued due to adverse events by May 15, 2001. One olanzapine 
patient (A30559) committed suicide in RIS·INT·62. 
f) Based on in-house monitoring data. 
g) Does not include Patient A30068 who experienced an adverse event during the IS-week 
follow-up/washout period between Part I and Part 2 of Trial RIS-TNT -54, hut not within the 

49-day therapeutic reach defined for the ISS. 

Please see individual tables for these events below. 
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1 ({J.~·.t 0 I f Q.I~·'·I 2(O.1~~) 0 
0 0 I f 0.11:1;'" I (O.l~{') 0 
0 0 0 0 1 ( OJ~~) 

0 I(O.I~') 0 t (O.l~{') 0 
0 I ( O.I~'Q) 0 I (O.I~.·~) 0 

I (O.~·~. 0 0 I(O.l~') 0 

.. (n.~~\ 1 ( 0."';"') J (O . .a~-.l 10 (O.5~'\ 310.9" .. \ 
1 ( O.!<~. .1 t O.J~·;;) J ( (I.4~ ~'I 6 ~ a.3~';;') 6 

I) 0 II O,I'!'~:I I i 0-. J~';') I) 

0 0 II O.I~'.I I ( o-.I~'o) 0 
I) 0 II' O.I~.) I ( {}.I~~) 0 

J (I).~ .•• I (O.I~) 0 -If (U~·O) 2( 0.6%) 
I) I O. J~.;;> 0 I ( 0.1 ~':;) 0 
I) 0 I) 0 L 4 ().3~) 
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Pbll,:~lHt R1S drpu< RIS d...,.,. R1S dt!pt .. RIS tIe-poi RISonU 
\\'110 OrtlJl. S)~h:u <kp<It J~ ... !"<Itaa 7S "'I/: ToEaI Ttl_ill 
'WlfO Prefent."ll T~E'ID IN-11I7) Pi""",l} (:';-7311) ':';-1910,' r:o;-Jl~n 

"~_Io:.br (e-ducardJac) 
tlbKw-dcr 0 1 (fU~~) 0 1 (0.4%) 5 (11.]%) I (0.1'1'0) 

('\:rcbcuya~u1ar dilllUnkr 0 G 0 1: f O.J~"l 2 4 {}.I!-1.) 1 ( (}J~;1) 

Phlcbili!lO G I (0.1""-'.} 0 I f O.I~~l 2'.I},I";{.) 0 

V~;n "'ario:J~ 0 I (O.~· .. t 0 (} J ~ (}.I~o) 0 

:\tw.cIlIo~ic-LaJ lI)"CIlI 0 1( .. ..1%) 9 1 (0.1''-) l( IU~") 0 
dbolonll!r 

Al1hnllu.u 0 0 0 I . O.I'!·'.l I ( O. I~'ol 0 
Sr.-.'ud"'lili:s .. nk .... ll~t-I1..: 0 0 0 I f 0.1"'." 1 ( 0.1-:', <. 
Al1hnl,.i..s 0 I ( (I.~/". 0 (} I 4 I). I ~.;;~ 0 

S 'tnC)'I..j (ill (} 1 ( O . .2'--·.t 0 (} l(()o.I~~) 0 

M •• dc.·I. bk. ... -dJ." &: dutU.y: 
tlb;lInlcr", 0 {) e 1{o.l'~\ H ".1""\ 0 

flo~:4islt1 pulrD.JltM"V 0 G 0 I {Q., ..... , 1 ~ 0'.1 ~'\:i; 0 
Pl1:rJItu. 0 0 0 I f O.I'!'.) 14 G.l~1.) 0 

CartIJuvWllo:lIbr ditunfc-n. 
I 1l1E'1IIH"'"M 0 J (O..4%) 2 (0.]'1'.) I(O.I'~) 5{ II.]'/.j 1 r 0.6"01 

C~mli:tc (;jj lure 0 .2 ( O.""'o} 1 (O.I~~ 1 r O.l~.) '" ( (}.2~·") 1 ( 03';\~) 

H\"n~rt..."Tl!i"il1l1 :un.aa"\'!'51cd 0 0 0 {I 0 1 ~ (}.Je::. i 
Pul,;...· ',u:aK 0 ij I f ().. I ~.:"~ I) I ( fro 1 '!..;:,~ {. 

Il4:ar. hIt! tuMl rllyl.m 
dl",-«K"1f~n 0 I (('.2·;~\ 0 I (".I~'-\ 2fO~I"".\ " I3r 3ih \.";U\ hOi 0 0 0 I (O ...... :i-·, 140'.1";') {o 

Anb"llllluOI 21ln:s1 Q I ( i1.Z"~". Q I) I~U.l~") {' 

Uw:r wa.cl bllh ... ry "}VCt!1U 

dbHN"""dcr1li 0 3(0.7%\ 21 1\..1...,.\ I (0.,"'-\ 611\..1%\ " flc'l'Ulx: l!11E\'Tth!S ilk.'"1\:1J':'oI..'l1 I) 0 Q IfO.I'!-") I ({U~·o~ ~ 

Cllulo:\:vsCrlb; 0 2. ( O . .r. .. } I ({).1%) (} J ( fr • .2~Q) 0 
(]t.:pau"lCdJular r1:ar:D1..>e 0 I) I ~ O.l~ .. ;;') I} 14().1~') I} 

JlIunJt\."\!' " I r {(2"··D.t 0 () 1 4 O.I~-o) () 

)1<r-labtH:k a.tI •• lrlJloo;a1 
dl~u .. -d~n n n 4111.5%\ 1(0.1%\ 5" (lL1~~\ 1 .. 0.6°/., 

LDU il!o.-n. ... .t..~"'.:1 " I) 0 t f O.I";'} 1<{).I~·o) {o 

IJot.ubc~i. nlo.. .. l1 tlU$ I} 0 0 (} 0 I ( (Ll~~'1 
Gl'yt,;L~uria 0 I) 14(}.1~·". I} 14 O.I~~~ 0 
f-l~p~h\.-acmUt 0 I} 0 (I 0 I (Q3~·~) 
[·I~~'t"t\Ila....4Jtua 0 I) HO~I%' I} 14 G.I~;'} {} 

fl"''1WL:]'fl:aclnj~ 0 I} I ((}.I~~) () I (1).I!'o) 0 
IJ'T'llk"lat-"'mia I} I} I ({}.1~ .. ;:'~ I) 1~(}.1~:'~ I} 

f 1"'"llu .. (r1t--'lnb I} I} I'O~I'" I} 1 4' O. I ~-;') (j 

[·I~~I ... ilo.ltlmH~d I) 0 I ({U-;(,,) I} 1 4 1}.I~'~) {. 

~lytJoo., lE' .. dlJllo.o p8""k.a .. dLlI & 
" .. h·t.! d~,,",d'!J 0 :z (O . .c'!4) 410.5%\ I fO.I%\ 7 (D .... ~ .. \ 0 

M"l.talr.J1:l1 inJ.m:lioJti 0 2 ( {IA"\'ot J ( ()A~'o) I {O.I'! ... ·j 6 • (}.j:~·a~ 0 
Anuina nec.t...IO::I. 0 G :2 ( (j. . .J~·G) -lI :2 ( 1).1 ~'O) ~ 
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PIK~Du R1S4oput RIS ......... R1S •• ,... RIS ......... R1SonoI 
WIIO OfWllII S)'Sh:n' drput zs.,. !O.,. 7~ ... Tola' Tu'a! 
Wl10 Pnl4.orrfll Tenn (:>;-'IO'TI (:>;-46h fN-7J8) (l'i-611) (N-1910)' (N-HI) 

IWptudUdJ,e dlwl'lJcn.. ~lnILIc 

"burden 0 0 Z(IJJ%) 1 (O.I'Y.) HIU%) 0 

fUiL."fltk!JtilNal bU.. .... 'lIUHl 0 0 0 I ~. O_I~·~.l I {D. I"",) 0 
lfk:f'O'\,.,ujllalI:'ll.Jbm~ 0 0 2 (O.3~'~~ 0 2 (1J..1%) 0 

Jte...btantc fDH"hOlni!foQl dbo.rdC'nI 0 0 0 I' ".I-:'/ .. } I ()_I~.) " Ab'-l:l..,.,-::i 0 0 0 IjD .• ~.·1 I f D.I~·") 0 

WhUr aU a.d I'H dbHnHII 0 0 0 I(O.I~") IIO.I'Y.) 0 
lct1k.L~loJ!ri~ 0 0 0 1(0.1'1.,) 1 t G. L-"{') 0 
L,;Z;-...,-;;;;;-.. 0 0 0 I f O.I'l·~l I C O.I~:") 0 

~~~trlU1 0 II (U~4l J (D." "7~' .. ~ ("'-.1-:,..\ II 
U~ ~'(lla;sm lfIuli~ .. ut 
r:"''llulc 0 0 I 4 O. I~';:'~ tl l(O.I·~) 0 
Nc!~;~a~n N()S 0 I iO.~. 14 O._~~~ 0 .of, D.l··o~ Q 

RC'd l~iOd (eU odlw.-d<t'n 0 0 0 (I a I ( O.J·/~l 
A~mi .. 0 0 0 0 0 I ~ 03~·.) 

Rl:nrutludh-~ dl"unk'n.. ma.h.~ 0 0 I( IU 'Y.) 0 If ()'I%) 0 
fh:-mia irlt!ui031 0 0 I ~ G.I%'I 0 I ( 1>.1 ~.;.~ 0 

Skltl .. lid armor-hda!!!!!> tJilriolwdcn 0 1 (O--'~ .. \ 0 0 1 (0.1%\ <I 
[ )\'I'';\!rkl.'T.l.ILl'$i; 0 I ( 0.2"''-. 0 0 1 {G. I!' .. ) 0 
R.ub cI')111<."7Wk..'>ttf 0 I (O.2'""{ ... ·• 0 G I (G.l~ ... ) 0 

l1rirllln' ",,~t~lD dbl.iJof"d~n 0 " 1 (().J~") " 1(n.1~~) 0 
r fnll:!n' n:h."'!llil"'f1 0 0 leO-. I~·;:'~ 0 l t O. I ~:,,) 0 
UnnM\' tT.1.\."1 mk,,\:[jlln 0 0 I C G. I ~.;:..) 0 I ( D.I ~;'i 0 

\'hit .. dborlkn 0 " l(o.l~ •• O· I(o.l~.) .. 
Retinal di!'>(.-akr- 0 0 1.O.I~Q~ 0 1 ([U~ ... ) 0 
Vh.ioo attuumLlll 0 " H O.l~<) 0 1 ({U~·o) 0 

Sultr\.~ T.bJ~ .o\E.6CX lSS.P()(}L Ln,un! .<\E.J IRIS.Uff·T!} 

II) CcmI'!iDCd odala frum ISS d.1l.ahbc!. RIs..INT~11 daUi~. and Ibu::r.ttJ.1Bth J.a!i:ty apdak'! dlllAixtsc {Rts.(NT .6) and R.IS. 

ttSA·I96 t!lTuugb M::Jy 15, 200 I ~ E\:k"!1:..iun lrial JI-:flicoo '0\.110 ",~t\! in tJ~ oral rispcthJcc~! IPUUJI' fRIS-INT.6 J) or plao.-bo 
dl!pL'( 8roop C RJs..l1SA ... ] ~ l} are iadudt.'1J in bt..'l(h tbew on!Pn~ gruup ;11'ul. ai IJeW fUlk=nlS.. ia {II&: RJS dt.-po« grotJp 

OOmSpunding to thcir I~ ~ llulUIg Ih~ t.-a\cl)::j.wa tJttL All L.'4Ik:r P'1lit .. 'Q~ an! in 1bc RIS d~f'l[ BruuP t:(m~JPuQdiflS [0 
Ihiloir .s,n.lUp In (hcir origiul tent. 

bl 
PaneBl:.; ia 111~ t.-ru~~trial. RJS·1NT·54~ arc cl.'IUDlI:d ooct. 1~.b . .'TIb takif1£ RlS otIt.-ptJC in bt....ot lhdr p-eviuU.lI and 
CXkt1iiun (ri.,,1 ~ WQII~ ODU:.!. P'.tfiaiU ill R~rNT...(i! t. ... RIS·JPN-l6 ::tn:- au( indut.b1 ia th~ DotaL Th~ 5o(aJ also 
iac~ 9 fUl»31~ treatL."lI wilh RIS dt:pollOO mg (JUS..rNT .. J8), 24. p:!ticOb£ tn.-a.h:d -.ilb RlS dqx't 37.5 Irtg (RI;S..rm .. 
721. ;md 16 p.3lk:nts In:tl:L!d with RLS dt..1X.:1l62.5 mg (RlS·JNT.T!). ODd 31..5 .. DI!! P:JtiL.'f11 ~nl!L..~m NOS • .uul COl! 625.mg 
putit. .. l (an:tidY·,l!'xpi-'1ient.-OO :'I tN2lDlCnt.ctn.!'r!;1!'~1 AE that \Itoa!.; scmn,u. 

NOTE: A n. .... ;~ ... oflhe "1"""")1"" dIUlI saf<ty su.willa .... ",<, lia •• bose (lIPSY) n"",l«d in 29 additional patient" .. ;,b 
!YCrillttS ad\'t!r!illi! ~\<;;:nts by May i). 2()O t. ~S~ L"VCIll.fj; have nllt undcrgoOt;! dinicaJ data w..it!w and arl!' not 
induJ.:d in !his '-'~Ie. s.. S.CtiolliJ oflhl Four Mon!h Safcty LJDdate f," mo.e debiLi. 
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T .. ble 3: Tn/lltlttent-ell1.ergenl ad.'cn/! "Hnts leading to dis(ontinu .. lion by 
body systcm an.ltr .... tlUent: aU cI"sed Pbase 1,2, .. "d 3 trials plu. 

. • Is IbM Ie; 2001') 1 (0", 0/.)1 eden .. "n Ina • trGul! a}, . , It 0 0 

'lauk IUS d<JM>l IUStkp<>1 RlS depue RISdcpul 
WIIO Qrp.1I S,r"h:o' dot ... , lS all 56.,. 75 IIIIC Taul 

"'110 Prcl ... ·rrt·d Term (N-II>71 (N_i, (:';-733' (s-677' (N-191O'" 

.\ay di'll,!IMJlirIlUlliu. dUI: to 
Jldn·nu .. • e-1.'Cllr Ll (12.1 'Y.) JJ" (9,)'Y.) ~) (7.2%' ~ ... O%, l~n/7.8~fo'l 

""'~cbl.lric dl:ttN"dc-n II lo.3~. 19'6.I'Y.' )1 (J,)%' oU) I 5.9~ ... IO(l4!1i..l ... .;,' 

P~husU 7 (6.5'1.) 13 ( '!.8~·a) 13 ( I.H'h'l II ( 1.6".\ 37 I 1.9n
,.) 

flalluciD.:ltilJlll 1 (0,9%\ J (0.7'"\ J I O,J%) 7/ I.+r,'~l 13 f Q.1'~.~) 

Aati..![\1 J ( {J.9'"."} J ( (J.~.;..) ... (}_5~:o) "( O.~.I 9 ( G.5~' .. ) 

[J\!lusi~1" 0 1 ({I.~';. I~{}.I·~' '" O.fl'~l 6 ( 1}3'{.\ 

fl\:<:TN'J...'l.illll J ( {l,""·'.1 J (Rr·-;,:., :2 ~ (lo.J,.:.~ " f Q.6'\'_1 9 ~ n. 5' .. ) 
SUlddc alh.:mpl J ( \l. '1" •• j({I.~·,.t $It 1.1··<>~ " I (I.O~ ~I 15 I .i."'~.J 

A'j.!ll!IIlK.'C 2. ( L'r .. ·• 6 ( I..J"'.} 01 ~ O.S%, 3 -lOAn',., JJ i 1}.7n~ .. 
P:"Ir-JnurU re<Jdu.JT1 0 J (O.~·.·. '. (}.l~o~ 3~' 0.4n:.l .5 ~ (}.J!·o) 

S"'lI:zK.·J.-..m\':"~ 0 0 .2 f O._~·;;) 3 (OA~·i;j ~ ~ ().3.'<>~ 

"'rulb ... 0 0 0 ~ (I . .l", .... .2 ( G. I"'O~ 

Druu. ~loll!'lC 0 0 0 2 f 0.]"..1 .2 (U.lh,,) 

rn~"ft:lliiJ 0 J: ( {I . ..r-.. ~ 2 ( G.]·· .. ) :! (O..1~;'l 6(O.3~;.,\ 

lJDXJU lk«:r\..~cd 0 0 0 I f O.I'~'" 1« ij.I~'Oi 
NI!-n.~ I ( 0.9"' .. ;:" 0 0 I ( 0.1"..;'1 I ( It.I~; .. ) 
Tbir:.kinj: aoollnral 0 0 I (G.I~~) I r 0 .• "';'1 .2 ~ O.l~{.) 
A'~n:~l'\'e t"<!:'H.:tiL"I1 0 0 J ~ o-. .r,: ... ) 0 3 C O.2~~~ 
C\'('t!.:t.'II(r.tli,m nnf';lir>..'>i1 0 0 I .. tJ..I·,{.) 0 I ~ iJ. I',;,) 

lA:ftf"-'~;lll1 O!1.!\'1"'.ll,·::Ih:d 0 1 ( (I.!"' ...... 1~llt~{.) 0 2 ( I)..I·-;:'~ 

lInpoh:tx.\! 0 2: ({',J"";". 0 0 2~G.I~~",) 

CHllr &: pcriph Ik"M'UOU.!ll ~lIOkm 
dt!N....-dcn 1(0.9%1 7( IS,,", 9( U''') 8 t 1.1"/01 lJ ( 1.]".1 

L,lrJ .,r&lIl1.bl,llwnlt."t" 0 1: ( 0." .... · •• .2. (Ll~-o) J t O.",'!·'.l 7 ~ Il..,a··o) 

t J\'pcriUu, .. ~ia I (O.rr."t 1 (0.4"';"'. 2. fr.~-a~ ] ( O.4~-~'1 7 t 0.411;' .. ) 
O\·d~ilk."J13 0 0 0 I f O.I~";'I I C fro l~';') 
O\,"jwQia I (O.~'.} 0 L(Od~~) I ( O. ',}'~i 2 C G, l~{,,~ 
fl\"J'I\!rttlaia 0 2 ( O . .t"·.l 2lG.~{.~ I f (J.ln_.·, 5 ~ 0.3"',.,\ 

[ ""1"O.·kmt:s;a 0 ij 0 I f' O. ( ... ~ \ I J I). I~,~> 
(·c~·.\JhI"-lIc1. 0 0 1. ().3~·';') 0 .2 C 0.1 !:<>~ 
OIJ:J:I~ 0 1 ( 0,2"1: .. -. 0 0 Ie O.I!:,<>, 
Tn=nllll" 0 0 I ((U~-;;.) {I I C 1).1~·o. 
\\."I1KX> 0 J ( O.~ .. ·• 0 0 I ~ Ill!,,) 

Rudy ;a a w~~ - K-HlHW 
tll!Nwdl.!u 1 (O.~~) 1 ((U~"") 1(11.1%) 1 (O,)~~) S(IU%) 

A.IIIb..'lIu 0 0 I (O.I~") I ( O. In.:;'j 2C(U~{') 

In lin' 1 {{J.9-.-.} 1 .. O.2'l· •• 0 I f Q.I"-~I 2 ~ 1)_1·~,,~ 

Dca(h 0 1 , O.2"·.l 0 0 I (IU~':') 
M,3IallC' 0 I ( {i.l'''.-' 0 0 14 O.I'!;·uJ 

CartiJuvuc.bu .bunlHV., 
~fllfr.tll 0 I (O .. l~"l It 0 ,%. 1 (O,J'" S/Ol'~".) 

Cmdl..)(; (:1; 1Ul"C! 0 0 0 1 I O. i'~.'1 I C tJ.P'4) 
ECG ... bnL"W1lnl 0 J ( O.ze·;,) .2 C {}.~.;.) I f O.I~~I .a.- O.~';;) 
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rllicL'bu RlS ~'1"" RIS d<P'" R1S liL'ptlt RIS d<P'" RlS, uf'UJ 

WHO Orpll S)'lI~D dot><>t 1! .. SO ... H"'I/ Talal yu.ltl 
"":10 Prcf4.0rrt.<tl TL'rm (S-Ifl7) (S-"<Ii) c.'--7J8) ,N-6"17) (S-1910)" (S-J11) 

:\1C'~buUr: .. ad .a'rllJualil 
db.unh~n; 0 1(1I"'~~) 1 (IU%) 1 (O.l':.I'.) 6 (D..J~~) 0 

W;:il!hl ill~,:'J\.~ 0 I ({I.~'.) I C ()O,I~~) ! (O.J"··i.i '" (O,~o~ 0 
Cacht! ... ia 0 I ( il.~~} 0 0 I 4 {),I~{') 6 

[·J~1Jt.!IIalr~mia 0 0 I{fll%) 0 I (().I~.~> 0 

".tabr (nlr.~ .... dJl1C) 
db&unll!nI 0 0 I ({l.I%) 1 (O.J'~) ]({l.1%) 0 

(' .... I\:hnl ... a~ull!r d:j~,nlo.!t 0 0 0 :! ( 0.3n '.1 2/Q.'·('\ 0 
ThromN-'('Ihk>MlllIi 0 0 I f ~.I~·;'. II I f G. I~';,) 0 

llear. hk! wt.d. rhyl.m 
tJb.uroen 0 0 0 I ((}.J·I"~ 1"0.1'1.' I r O,.l'~''') 

l3utllllc br.:m..:b blutk. 0 0 0 I 1'O.I~.1 I ( O. I~{,) I ( G.J~~) 

P1Itltk:r~ bk."t .... iall & dutU_1l 
tJbcwdcn 0 0 0 I (O.I'~1 1111.1"1 0 

(:mbolisID Pl.ltllXJIt.1l'V 0 0 0 I .. O.lF!,.) I c 11.I'.t:.) 0 

R«:prodIKth~ dl'llllrllcn., r.,.maI~ 0 t (O .. B~l I(O.I~.) 1(0,.· .... ) )(O_2~.l I (0,)·/.) 

AnM:tWmk.~a 0 0 I({).I~) I f O.I~.1 2 4 Ill-;~~ I ( GJ~~I 
l.:u:I.sliflQ n(~l'UI.!mcrJl 0 I i iI.~.,,) I ( 0.,1.:.) 0 2 c O.I': ... ~ ~ 

~tJnMllfcthlt 1UMlrl1cn.. bUlle 0 I , .... 2~·:;. 0 I 10 • .,., 2 (fU~·.\ , t O.)'!,.\ 

Dh!"~ LIi~11:tn:.i,! a D 0 I (O.l~·~l 14 {U~~ 0 
Sc.!x.WlI I\m~,,"'1l..a ::d,nonlul 0 I (O.~·i.l 0 0 14IU"~) 1(G3~) 

.\.flulh::.tIrJon ~r.c drmrd~ 0 0 I(IU~ .. \ 0 I nU~I.\ 1 ( O.)·,~l 
11I1L'~'-1)U11 ~ik! pa:in 0 • I ~ fr, I"~) 0 I ( !}.I~·"\ I ( \) ~~:;'I 

t:aiStM:riuC' tJl~'rdcn 0 0 I ().I~.\ 4) I (O.I~.l 1 O.6'!'~~ 

H}'ft:rpK.~lllla«l1Q a 0 I ( fr.!'";'::') 0 I ({).I~{'~ ~ ( t}.6";·~) 

Gnlro .. Jar",ill.1l1 ")~~ 
lIbMwd~r1II 0 0 ]( o.~~.l 4) H{l.1~.' 0 

Int..!~Ulal pcr1i..va1ica 0 0 IC{).l~~) 0 1 (O.I~Q) 0 
11cntorulis 0 0 I ( fro 1 ~.;» a 1 «(U~·;.) 0 
~lIh"';1 ino..1\.'OO1'iCd Ii • 1 ((}.I'1.) 0 II G.I~~) 0 
\'o.'r.uirilllt 0 • I{lll~ .. ~ 0 I (U.I~;') 0 

Lh·u aruI bWary ~!,!I.~tD 
dl!orur'dL'n 0 11<"~~r.l \I 0.1·/.1 (I ),/O.lY .. \ 4) 

Cht'h."\:'~ti~ill 0 1 .. (I.~'.~. Ii 0 I / (11',1,) 0 
Galllnu..(iT iocr>!a~tJ 0 0 I~O.".) 0 J C U. I' .. ;.) 0 
Jatllllb .. ~ 0 1 ({l.r'.} 0 0 I ( D.I ~'O> 0 
SGOT in1o.-n:-:i.soo. 0 • 1 4 O.I~{') 0 1 ( (}.I I;{.) 0 
SGPT i:ncrea~ 0 0 J ~ 0.1 ~,';'~ 0 1 ~ ().I~ .. o> 0 

My~ e_tIu-., pt!fit.:llnlJw &I 
ftill'U~ di3lluI'dft")f; 0 0 1(0.1%) II I( 0.1%) 0 

M"l"l.·.:trth,,1 inlin;tkm 0 0 1 {G.I~':;' 0 1 ( G. , •. ;, 0 
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Pia""" RIS d.p<>I RIS tl<p<Jl RlS d.puI RlS tkJMIt R15 !K1il 
WItO Ofllll4 Sl't ..... • 1 2S .. !O"'I 75 .. TaLaI Tot>l 
WlIO 'referred T crill 1:>;-107) (:>;-.I6i) (s-nil) pi-6in f''i-l910f (N-]ll) 

RH.lnton ""'..,, dl""nlen 1/0.9'1.\ 9 9 (I 9 I (O.l~~) 
A::rtbrm Q 0 0 0 0 I « ",3":~~ 

(Jo\;;ll\,!ll 1 ({I.9".} 0 0 Q 0 ~ 

St.'cullda..ry lu1Jll. i(u.9'~ i(O.l'.~ 9 0 1(0.1",) 0 

Ak<Jbol "rOOkm 0 1 ( fl.2'~,.'. I) 0 ItG.I~') 0 

[nnil.:k:!d injury 1(0.9'.\ 0 0 II 0 0 

stItt "-Ad ;;;;Hld;;l'~ drSHrdt!n (I 1(0.2%\ IIO.I~"1 (I 1I 0.1%\ (I 

IW!l 0 0 I ( (U~·O) II I (O.l~~> i! 
R&b Cr\1;h ... 'll1.lk.~ 0 1 ( (J.~'.~ 0 0 HOY'.) ~ 

l1rillJln' "'~trtD dl~trdfn 0 0 l{Oj~,,'t fI l(o.l~') II 
Urinarv trU':LlIIlit).mI.:L~ 0 0 1 ( 0.1".) 0 I( 0.1 \'0) 0 
(JOIl8r\' re[o::."nlilm 0 I) I c f}.1 ~.;,) 0 I' 0.1',) 0 

\\'ltItr all nad 1'8 dL~on:h:t'!ri 0 0 0 fI 0 I--r 0 . .1-:/,' 
l~lIia 0 0 I) 0 0 1 { (}.J":.) 

s.."",;,,; Table AE.5ElX tss.POOI.. 

0) Cumbino:d ,h" lil.l'" ISS daLlb,"-'. RIS·INT. 72 ,h"''''''''' • ..,d f""r·m",,1h "'r.t~' upohle ,h",,,,,,,,, t.R1s-.1NT.6J anJ R1S. 
USA.I% Ihlllugh ~ 15. 200 I). Ul,..,""" 1ri,11"ti...""""hu .. ,~ ia ,110 ural "'perilune gn.'lJp (RIS.INT .61) ur pl .. -.oo 
dt:po[ !!Nup (RlSoUSA.111) lire im:JllJ.....J jg b.J{h 111o..-irurigi:nal group allLf~ as DC'll.' pa[ic:aIJ. in lb:.! RlS Jt ... pu{ gnlUp 
curresptmdil\:!.110 th:!ir 1W4L: du~ during tlk! I!XlCn~iun tri.:al. AU (JLhef p3liL'nU.are in lh~ RIS dt!pL:( ~rC41p (X.'m.:spumlill~ I1J 

(~ir grcap io 1111':6' mginaJ trial. 

b .• htk.."l:i in ~ t:f\.lj.kJ't\:f lrial~ R1S.INT.j4i . .:r.re Wlillbl (J1Wl:_ P"Jtil:ati taking RIS t1!pl1t ia ruth ~-ir pN.,iow, ~ 
~XlL."DQoe trial an": t:uuD~d um:I,.~. r.ltit:"nb iEl RIS~INT.6,2 ur Rl£.JrN.16 ~ nut ilK:lblw. in lbi!:li {Ulal. Tbi~ tubl aliu 
i""lud .. <} p:,'i,." "\'''-'00 ,,,Ib RIS J"P'-" 100 ~ (RlS.INr."l!}. 2~ p:!';"nl>""'."" wi,h RIS okpoi J15 n'l! (RlS.I:''T. Tll. 
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<I Ooe~ 111.11 indll<k P;lli,'l1I A}OIl6R "IlL' e"llcrkru:~d an 3d\;:"", 0,,,01 duIiJig tOO 1;"";:<K f"IlL1W-\lIl .. ",.~lwut 
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Eight patients, all with schizophrenia, died in the repeated
dose studies in the original submission. Four patients committed 
suicide (RIS-INT-57), one patient died of multiple injuries that 
were not self-inflicted (RIS-USA-121), and three died from 
cardiac failure (RIS-INT-57 and RIS-INT-61). In addition, one 
patient with schizophrenia in RIS-INT-57, was diagnosed with 
breast cancer 42 days after her last injection and died 
approximately 3 months after discontinuing from the trial. In 
the single-dose trials, two patients died from myocardial 
infarctions (RIS-INT-54, one patient beyond the 49-day 
therapeutic window for the ISS) and one patient died from 
suicide (RIS-INT-72). The patients who died of myocardial 
infarction or cardiac failure, all had predisposing factors. In 
the trial population of 1345 patients with schizophrenia who 
received risperidone depot microspheres in the repeated-dose 
trials, four patients (0.3%) died of suicide. 

A total of six patients, one from RIS-USA-196 and five from RIS
INT-63, died during the extension trials. All six entered the 
trials with a diagnosis of schizophrenia. Causes of death were: 
perforated bowel secondary to colon cancer, suicide (two 
patients), cardiac failure, craniocerebral injury due to an 
automobile accident, and sudden death. Only one patient (sudden 
death) was more than 65 years of age. 

D. Adequacy of Safety Testing 

Adverse events, laboratory data, vital sign values, 
electrocardiogram (ECG) parameters, Extrapyramidal Symptom 
Rating Scale (ESRS) scores, and extrapyramidal symptom (EPS)-, 
glucose-, and potentially prolactin-related adverse events were 
the assessment parameters examined to evaluate the safety of 
risperidone depot microspheres treatment. 

Safety data were derived from a total of 2101 patients (1932 
patients with schizophrenia, 163 patients with schizoaffective 
disorder, and 6 patients with schizophreniform disorder). Of 
these patients, 1499 patients received risperidone depot 
microspheres in repeated-dose trials, corresponding to 
approximately 543 patient-years of exposure. 
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The Division agreed that the number of patients enrolled in RIS
INT-57, the open-label, 12-month safety trial (579 patients 
treated for approximately 6 months, and 361 patients treated for 
approximately 1 year), . ___ 

/ 

DRUG-DRUG AND DRUG-DISEASE INTERACTION 

No specific drug-drug or drug-disease interaction trials were 
performed with risperidone depot microspheres. 

WITHDRAWAL EFFECTS 

No examination of withdrawal effects of risperidone depot 
microspheres administration was performed. 

OVERDOSE AND ABUSE POTENTIAL 

No cases of overdose were reported in premarketing studies with 
RISPERDAL Long-Acting Microspheres. There has been no systematic 
examination of RISPERDAL Long-Acting Microspheres in animals or 
humans for its tolerance, physical dependence or abuse 
potential. Risperidone is not considered a controlled substance. 

VIII. Dosing, Regimen, and Administration Issues 

The sponsor's dosing recommendations which seem reasonable are 
reproduced below in italics. 

/ 
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IX. Use in Special Populations 

A. Evaluation of Sponsor's Gender Effects Analyses and Adequacy of 
Investigation 

The subgroup analyses were performed for total PANSS, positive 
and negative symptoms subscales, and CGI. Analyses were 
performed for subgroups of patients defined by the following 
demographic variables: 

Sex (male, female) 
Age group «65 years, _65 years) 
Race (black, white and other) 

In RIS-USA-121 and RIS-INT-61 patients were divided into two 
groups based on the median baseline total PANSS score in the 
trial: 

RIS-USA-121 
High severity group >81 
Low severity group _81 

RIS-INT-61 
>67 

67 

No specific drug-drug or drug-disease interaction trials were 
performed with risperidone depot microspheres. 

B. Evaluation of Evidence for Age, Race, or Ethnicity Effects on Safety or 
Efficacy 

Subgroup analysis by sex, race, and body mass index (BMI) did 
not show differences for treatment-emergent adverse events. 

SEX: 

Overall a higher percentage of females than males reported 
adverse events in the combined risperidone depot groups. A dose
related increase in adverse events was found in females, 66.9%, 
71.0%, and 73.8% for the 25-mg, 50-mg, and 75-mg groups, 
respectively. In males, incidences of adverse events were 
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comparable between the 25-mg (67.0%) and 5&-mg (66.9%) groups, 
and somewhat higher in the 75-mg group (72.0%). The adverse 
event profile looks similar across genders. 

In the first 3 months of treatment, weight increase was more 
frequently reported in females (3.4%) in the combined depot 
group, versus 2% in males. However, from 3 months onward, more 
males (5.4%) reported weight gain compared with females (2.4%) 
(Table AE.IF ISS). No other relevant differences were observed 
between genders. Table 43 presents treatment-emergent adverse 
events during the first 3 months of treatment for male and 
female patients with schizophrenia. 

," "', "', 
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RACE: 

Overall, more black patients reported adverse events compared 
with white patients (77.2% versus 67.4%) in the combined depot 
group. Regardless of race, the highest number of adverse events 
was reported in the 75-mg group for depot-treated patients. 
Psychiatric disorders were the most frequently reported adverse 
events in both racial groups. In this category, somnolence was 
reported more frequently by black patients (11.4%) than white 
patients (2.6%). Smaller differences were seen in the overall 
reporting of agitation (10.8% in black patients versus 5.6% in 
white patients), depression (1.2% in black patients versus 6.1% 
in white patients), and anxiety (12.2% in white patients versus 
5.4% in black patients). Headache was more frequently reported 
in black patients (16.8% versus 10.1% in white patients). While 
there were no dose-related increases in headache observed in 
white patients in the depot treatment groups, such increases 
were clearly observed in black patients, 8.7%, 16.4%, and 22.7%, 
in the 25-mg, 50-mg, and 75-mg groups, respectively. 
Gastrointestinal disorders also were more frequently reported by 
black patients (25.1%) compared with white patients (15%). 
A higher percentage of black patients reported skin problems, 
primarily in the 75-mg group (15.2% in blacks versus 5% in 
whites). This was due to a difference in reporting of rash in 
this dose group, 7.6% in blacks compared with 1% in whites. 
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Very few black patients were treated beyond-J months; most black 
patients were enrolled in RIS-USA-121, which only treated 
patients up to 12 weeks. Therefore, no attempt was made to 
compare the adverse events between racial groups after the first 
3 months of treatment. Table 44 presents treatment-emergent 
adverse events during the first 3 months of treatment by race 
for patients with schizophrenia. 
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The majority of patients were white (1393 white patients with 
schizophrenia in the pooled, repeated-dose trials). There was a 
total of 222 black patients with schizophrenia in the repeated
dose trials. The adverse event pattern does not show differences 
of major clinical relevance between the racial groups. 

BMI: 

Overall, more adverse events were reported with increasing BMI 
category :64.9%, 71.7% and 73.2%, respectively, for the low (BMI 

20 to <25), med~an (BMI 25 to <30) and high (BMI 30) BMI 
categories. Adverse events related to psychiatric disorders 
were most frequently reported: 35.1% (BMI _ 20 to <25), 38.9% 
(BMI _ 25 to <30) and 44.7% (BMI _ 30). Commonly reported 
adverse events in this body system included insomnia, psychosis, 
and anxiety. Central and peripheral nervous system disorder
related adverse events were comparable across BMI categories. 
A slightly higher incidence of respiratory system disorders 
occurred in the highest BMI category: 15.4% (BMI 30) versus 
11.7% (BMI 25 to <30) and 11.8% (BMI 20 to <25). No other 
differences of clinical relevance were observed. Table 45 
presents treatment-emergent adverse events during the first 3 
months of treatment by BMI category for patients with 
schizophrenia. 

" IJP" .~; 1 • :._ '. 

(" . 
• ,.1 
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( AGE: 

The safety of risperidone depot microspheres in the elderly 
population ( > 65 years) was compared to the safety profile in 
the non-elderly population «65 years) . 

PULSE RATE 

Overall, baseline supine pulse rate was slightly higher in the 
elderly group, when compared with the non-elderly age group. 
There was a decrease in mean supine pulse rate toward endpoint 
for the 65 age group that was higher than for the <65 
age group (-1.1. and +0.2 bpm at endpoint, respectively). 

WEIGHT 

Mean weight and body mass index were lower in the elderly age 
group compared with the non-elderly group (68.8 kg and 82.2 kg, 
respectively). Whereas there was an increase in weight for the 
non-elderly patients (+2.4 kg at endpoint), this effect was less 
pronounced in the elderly population (+0.3 kg at endpoint. 

QTc 

Regardless of the correction factor used, the mean values in the 
elderly age group were slightly higher compared with the non
elderly group. At endpoint, the same observations were made and, 
in general, only slight changes in QTc values were noted over 
time in both age groups. 

LABORATORY RESULTS 

The incidence of abnormally low or high values for any 
laboratory examination was very low or none for most parameters. 
Overall, the laboratory results were similar in the elderly and 
non-elderly. 

RESULTS 

No unusual or unexpected adverse events occurred with 
risperidone depot in this population. 

The incidence of adverse events in elderly patients was similar 
to the general population. 

The incidence of EPS-related adverse events was similar in 
elderly and non-elderly patients. 

Pal7e 9'; 
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Mean weight gain tended to be less in elderly patients compared 
with non-elderly patients. 

No clinically relevant differences were found in laboratory 
results, vital signs, or ECG parameters between elderly and non
elderly patients. 

SAFETY CONCLUSIONS: 

The safety review reveals no new or unusual events and is 
similar to the pattern seen in existing labeling for Risperdal. 
These trials included adult and elderly patients, in in- or out
patient populations with schizophrenia or schizoaffective 
disorder. The incidences and types of serious adverse events 
were lower and comparable between the 25-mg and 50-mg treatment 
groups, compared with the 75-mg group. Mean intensity of 
injection site pain was mild and diminished from first 
to last injection in all treatment groups. There were no 
clinically relevant mean changes from baseline to endpoint in 
laboratory values, vital signs, or ECG parameters for any 
patients treated with risperidone depot microspheres. In 
general, no clinically relevant differences in adverse event 
profiles were found for gender, race, or body mass index. 
Risperidone depot microspheres were safe and well tolerated in 
elderly patients (~ 65 yrs). There were no clinically relevant 
differences in the safety profiles of non-elderly and elderly 
patients. 

C. Evaluation of Pediatric Program 

There has been no pediatric program to date. 

D. Comments on Data Available or Needed in Other Populations 

Outside of a pediatric program I have no comments for this 
section. 

X. Conclusions and Recommendations 

A. Conclusions 

Risperidone depot microspheres appear to be effective in the 
treatment of patients with schizophrenia over a dose range of 
25, 50 and 75 mg when administered every 2 weeks as IM 
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( injections. Efficacy was demonstrated by the.. significantly 
improved total PANSS score for all risperidone dose groups when 
compared to placebo depot treatment. The statistical review done 
by Sharon Yan, Ph.D. also shows study RIS-USA-121 to be 
positive. There are no safety issues which would prevent 
approval. 

B. Recommendations 

I have several recommendations for labeling. -

Throughout the label the sponsor's tables and statistics appear 
to be accurate and based on data in the submission. 

t 

Earl D. Hearst, M.D. 
Medical Reviewer 
HFD-120 

• 
cc:file\tlaughren\ehearst\shardeman 
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( This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

/s/ 

Earl Hearst 
5/13/02 09:20:41 AM 
MEDICAL OFFICER 

Thomas Laughren 
5/21/02 01:50:22 PM 
MEDICAL OFFICER 
I agree that this NDA is approvable, from a 
clinical/statistical standpoint; see memo to file for more 
detailed comments.--TPL 
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EXCLUSIVITY SUMMARY for NDA 21-346 

Trade Kame: Risperdal Consta 
Generic Name: risperidone long acting injection 
Applicant Name: Johnson & Johnson 
HFD-120 
Apj)roval Date: 10129/03 

PART I: IS AN EXCLUSIVITY DETERMINATION l\'EEDED? 

I. An exclusivity determination will be made for all original applications, but only for certain 
supplements. Complete Parts II and III of this Exclusivity Summary only if you answer "YES" 
to one or more of the following questions about the submission. 

a) Is it an original NDA? YES 

b) Is it an effectiveness supplement? NO 
If yes, whilt type( SE1, SE2, etc.)? 

c) Did it require the review of clinical data other than to support a safety claim or change in labeling 
related to safety? ( If it required review only ofbioavailability or bioequivalence data, answer 
"NO.") 

YES 

If your answer is" no" because you believe the study is a bioavailability study and, therefore, not 
eligible for exclusivity, EXPLAIN why it is a bioavailability study, including your reasons for 
disagreeing with any arguments made by the applicant that the study was not simply a 
bioa\'ailability study. 

If it is a supplement requiring the review of clinical data but it is not an effectiveness supplement, 
describe the change or claim that is supported by the clinical data: 

APPEARS Tim WAY 
ON O;(IGINAL 
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d) Did the applicant request exclusivity? YES 

If the answerto (d) is "yes," how many years of exclusivity did the applicantrequest? FIVE 

e) Has pediatric exclusivity been granted for this Active Moiety? NO 

IF YOU HAVE A.'\SWERED "]\'0" TO ALL OF TJ1E ABOVE QUESTIONS, GO 
DIRECTLY TO THE SIG]\'ATURE BLOCKS ON Page 9. 

2. Has a product with the same active ingredient( s), dosage form, strength, route of 
administration, and dosing schedule previously been approved by FDA for the same use? ( Rx 
to OTC) Switches should be answered No - Please indicate as such). NO 

If yes, 1\'DA # Drug Name 

IF THE A.'\SWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE 
BLOCKS ON Page 9. 

3. Is this drug product or indication a DESI upgrade? NO 

IF THE A:'\SWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE 
BLOCKS ON Page 9 (even if a study was required for the upgrade). 

APPEI\RS THIS WAY 
ON ORIGltlAl 
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PART II: FIVE- YEAR EXCLUSIVIlY FOR ~'EW CHEMICAL ENTITIES 
(Answer either # I or # 2, as appropriate) 

I. Single active ingredierit product. 

Has FDA previously approved under section 505 of the Act any drug product containing the same 
active moiety as tbe drug under consideration? Answer" yes" if the active moiety (including otber 
esterified forms, salts, complexes, chelates or c1athrates) has been previously approved, but this 
particular form of the active moiety, e. g., this particular ester or salt (including salts with hydrogen 
or coordination bonding) or other non- covalent derivative ( such as a complex, chelate, or clathrate) 
has not been approved. Answer" no" if the compound requires metabolic conversion ( other than 
deesterification of an esterified form oftbe drug) to produce an already approved active moiety. 

YES 

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the 
NDA #(s). 

l'\DA #20-272 
l'\DA #20-588 
l'\DA #21-444 

Risperdal Tablet 
Risperdal Oral Solution 
Risperdal M-Tab 

2 Combination product. 

If the product contains more than one active moiety ( as defined in Part II, # I), has FDA previously 
approved an application under section 505 containing anyone of the active moieties in the drug 
product? If, for example, the combination contains one never- before- approved active moiety and 
one previously approved active moiety, answer" yes." ( An active moiety that is marketed under an 
OTe monograph, but that was never approved under an NDA, is considered not previously 
approved.) 

N/A 
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If "yes," identify the approved drug product(s) containing the active moiety, and, ifknown, the 
1\1)A #(s). 

NDA# 

NDA# 

NDA# 

IF THE A',\SWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY TO 
THE SIGNATURE BLOCKS ON Page 9. IF "YES," GO TO PART III. 

PART III: THREE- YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS 

To qualify for three years of exclusivity, an application or supplement must contain "reports of new 
clinical investigations (other than bioavailability studies) essential to the approval of the application 
and conducted or sponsored by the applicant." This section should be completed only if the answer 
to PART II, Question 1 or 2, was "yes." 

1. Does the application contain reports of clinical investigations? (The Agency interprets "clinical 
investigations" to mean investigations conducted on humans other than bioavailability studies.) If 
the application contains clinical investigations only by virtue of a right of reference to clinical 
investigations in another application, answer "yes," then skip to question 3(a). If the answer to 3(a) 
is "yes" for any investigation referred to in another application, do not complete remainder of 
summary for that investigation. 

YES 

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9. 

2. A clinical investigation is "essential to the approval" if the Agency could not have approved the 
application or supplement without relying on that investigation. Thus, the investigation is not 
essential to the approval if I) no clinical investigation is necessary to support the supplement or 
application in light of previously approved applications (i. e., information other than clinical trials, 
such as 



PDF page 206 of 288

Page 5 

bioavailability data, would be sufficient to provide a basis for approval as an AI\TDA or 505( b)( 2) 
application because of what is already known about a previously approved product), or 2) there are 
published reports of studies ( other than those conducted or sponsored by the applicant) or other 
publicly available data that independently would have been sufficient to support approval of the 
application, without reference to the clinical investigation submitted in the application. 

For the purposes of this section, studies comparing two products with the same ingredient(s) are 
considered to be bioavailability studies. 

• 
(a) In light of previously approved applications, is a clinical investigation (either conducted by the 
applicant or available from some other source, including the published literature) necessary to 
support approval of the application or supplement? 

YES 

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval 
A..,\D GO DIRECTLY TO SIGNATURE BLOCK ON Page 9: 

(b) Did the applicant submit a list of published studies relevant to the safety and effectiveness of 
this drug product and a statement that the publicly available data would not independently support 
approval of the application? 

NO 

(I) If the answer to 2(b) is "yes," do you personally know of any reason to disagree with the 
applicant's conclusion~ Ifnot applicable, answer NO. 

YES I INOI I 

If yes, explain: 
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(2) If the answer to 2(b) is "no," are you aware of published studies not conducted or sponsored by 
the applicant or other publicly available data that could independently demonstrate the safety and 
effectiveness of this dru~ product? NO 

If yes, explain: 

(c) If the answers to (b)(l) and (b)(2) were both "no," identify the clinical investigations submitted 
in the application that are essential to tbe approval: 

Investigation # 1, Study # RIS-USA-121 

Investigation # 2, Study # RIS-Ll\'T -101 

Investigation # 3, Study # RIS-L"IT -57 

3. In addition to being essential, investigations must be "new" to support exclusivity. The agency 
interprets" new clinical investigation" to mean an investigation that I) has not been relied on by the 
agency to demonstrate tbe effectiveness of a previously approved drug for any indication and 2) 
does not duplicate tbe results of another investigation that was relied on by the agency to 
demonstrate tbe effectiveness of a previously approved drug product, i. e., does not redemonstrate 
something the agency considers to have been demonstrated in an already approved application. 

(a) For each investigation identified as "essential to the approval," has the investigation been relied 
on by the agency to demonstrate the effectiveness of a previously approved drug product? (lfthe 
investigation was relied on only to support the safety of a previously approved drug, answer "no.") 

Investigation # 1 NO 

Investigation # 2 NO 

Investigation # 3 NO 

If you have answered "yes" for one or more investigations, identify each such investigation and the 
NDA in which each was relied upon: 
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l\'DA # 
l\'DA # 
NDA# 

Study # 
Study # 
Study # 

(b) For each investigation identified as "essential to the approval," does the investigation duplicate 
the results of another investigation that was relied on by the agency to support the effectiveness of a 
previously approved drug product? 

Investigation # I NO 

Investigation # 2 NO 

Investigation # 3 NO 

If you have answered "yes" for one or more investigations, identifY the l\'DA in which a similar 
investigation was relied on: 

l\'DA # Study # 

NDA# Study # 

NDA# Study # 

(c) If the answers to 3(a) and 3(b) are no, identifY each "new" investigation in the application or 
supplement that is essential to the approval (i.e., the investigations listed in # 2(c), less any that are 
not "new"): 

InYesiigation #1, Study # RIS-VSA-121 

Investigation #2, Study # RIS-INT -61 

Investigation #3, Study # RIS-INT-57 

4. To be eligible for exclusivity, a new investigation that is essential to approval must also have 
been conducted or sponsored by tbe applicant. An investigation was" conducted or sponsored by" 
the applicant if, before or during tbe conduct of tbe investigation, I) tbe applicant was tbe sponsor 
of the IND named in the form FDA 1571 filed with the Agency, or 2) the applicant ( or its 
predecessor in interest) provided substantial support for the study. Ordinarily, substantial support 
will mean providing 50 percent or more of the cost of the study. 
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Page 8 

(a) For each investigation identified in response to question 3(c): if the investigation was canied out 
under an Il\l), was the applicant identified on the FDA 1571 as the sponsor? 

!nYestigation # 1 IN'D #52,982 YES 

Investigation # 2 Il'D #52,982 YES 

(b) For each investigation not carried out under an Il\'D QJ for which the applicant was not identified 
as the sponsor, did the applicant certify that it or the applicant's predecessor in interest provided 
substantial support for the study? 

N/A 

AP?~'::\S 1HIS WAY 
r -J r- ,~. 1 ~ 1 ;.1 f', \ 

I 1. . .• 
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Page 9 

(c) Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe that the 
applicant should not be credited with having "conducted or sponsored" the study? (Purchased 
studies may not be used as the basis for exclusivity. However, if all rights to the drug are purchased 
(not just studies on the dTug), the applicant may be considered to have sponsored or conducted the 
studies sponsored or conducted by its predecessor in interest.) NO 

If yes, explain: N/A 
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-----------------------------------------------------------------------------------------------------._--------------
This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 
--------------------------------------------------------._._------------------------------------------------____ we_a. 

/s/ 

Steve Hardeman 
10/30/03 08:40:49. AM 

~ . .,?C ~ ~1' 'TU\~ '!loV 1"\1 .. /'.1\) n·J ,", I 
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l\1)AIEFFICACY SUPPLEMENT ACTION PACKAGE CHECKLIST 

Application Information 

]\TIA: 21-346 I. Efficacy Supplement Type SE- I SuEJ>lement Number 

Dru.: Risperdal Consta (risperidone) Long Actin. Injection Applicant: Janssen Research Foundation 

, RPY.: Steven D. Hardeman, R.Ph. HFD-120 I Phone # 301-594-5525 

Application Type: (*) 505(b)(l) () 505(b)(2) ! Reference Listed Dru. (NDA #, Drug name): 
.:. Application Classifications: ./ 

• Review priority (trStandard () Priority 

• Chern class (]\TIAs only) .1 
• Other (e.g., orphan, OTC) #1/1 

.:. User Fee Goal Dates Ie j,;, '11c3 C- /"t S 

.:. Special programs (indicate all that apply) (0'l'one 
Subpart H 

() 21 CFR 314.510 (accelerated 
approval) 
()21 CFR314.520 
(restricted distribution) 

( ) Fast Track 
( ) Rolling Review 

.:. User Fee Information 
. . --- -----

• User Fee ("Paid 

• User Fee waiver ( ) Small business 

1r'j,4 
( ) Public health 

I () Barrier-to-Innovation 
( ) Other 

• User Fee exception ( ) Orphan designation 

)!/A () No-fee 505(b)(2) 
() Other 

.:. Application Integrity Policy (AIP) 

• Applicant is on the AIP (lYes J1.No 

• ~~ ~p'plication is on the AIP (lYes ~o 
• Exception fer review (Center Director's memo) .llijA 
• OC clearance for approval JJ'jA 

.:. Debarment cenification: verified that qualifying language (e.g., willingly, knowingly) was (\fVerified 
not used in certification and cenifications from foreign applicants are co-signed by U.S. 
agent. 

.:. Patent 

• Information: Verity that patent information was submitted (I¥V erified 

• Patent certification [505(b )(2) applications]: Verity type of certifications 21 CFR314.50(i)(I)(i)(A) 
submitted 01 011 (lIIJ. ON 

II/A 21 CFR 314.50(i)(I) 
( ) (ii) () (iii) 

• For paragraph N certification, verity that the applicant notified the patent (l Verified 
holde~(s) of their certification that the patent(s) is invalid, unenforceable, or will 

J.,/If not be infringed (certification of notification and documentation of receipt of 
notice). =. 

Version: 3.'27/2002 
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Exclusivity (approvals only) 

! • Exclusi\-ity SUnuTIal)' 

• Is there an existing orphan drug exc1usi\-ity protection for the active moiety for 
the proposed indication(s)? Refer to 21 CFR 316.3(b) (13) for the definition of 
sameness for an orphan drug (i.e., active moief)~_ This definition is NOT the 
same as that usedfor NDA chemical class(fication! 

.:. Administrati\'e Reviews (Project Manager. ADRA) (indicate date of each revieu~ 

General Information 
.. :. Actions 

• Proposed action _. 
• Previous actions (specifY type and date for each action taken) 

• Status of advertising (approvals only) 

, 
',' Public communications 

--
• Press Office notified of action (approval only) 

~. 

• Indicate what types (if any) of information dissemination are anticipated 

.:. Labeling (package insert, patient package insert (if applicable). MedGuide (if applicable) 
---- - -- -------

• Di\'ision's proposed labeling (only if generated after latest applicant submission 
ofl~beling) 

• Most recent applicant-proposed labeling 

~ • Original applicant-proposed labeling 
------~-

• Labeling reviews (including DDlliC, Office of Drug Safety trade name review, 
nomenclature reviews) and minutes of labeling meetings (indicate dales of 

____ ~_~~'l:~l~'S an!! m!!£!~'2-gs) 
• Other relevant labeling (e.g., most recent 3 in class. class labeling) 

.:. Lahels (immediate container & carton labels) 

• Division proposed (only if generated after latest applicant submission) 

• Applicant proposed 

• Reviews 

.:. Post-marketing corruninnents 

• Agency request for post-marketing commitments 

• Docwnentation of discussions and/or agreements relating to post-marketing 
conunitments 

.:. Outgoing correspondence (i.e., letters, E-mails, faxes) 

.:. Memoranda and Telecons 

.:. Minutes of Meetings 

• EOP2 meeting (indicate date) 

• Pre-'1',DA meeting (indicate date) 

• Pre-Appro\'a] Safety Conference (indicate date; approvals only) 

• Other -. 

Version: 3,'27/2002 

NDA 21-346 
Page 2 

,/ ;:-;v. /,,, cl ~ ~ t. 
J 

(~es. Application # 
( No 

,,<//A 

J 

(.rAP ()TA ()AE ()NA 

6$_,.01,41/1:01,:,6). 6;f0;2. 
(?Materials requested in AP lener 
( ) Reviewed for Subpart H 

J 

(",Yes ( ) Not applicable 

() None 
(frress Release 
( Talk Paper 
( ) Dear Health Care Professional 

Lener 

/ 
V, 
v' 

./ 
J-'/,9 1' . .-,;1 

vi' 
Jr't (' /flC fl~' ·(W 

AlIA , 

/ 

y' 

./ 

J;}tt 
t/ 

AlJj1 

I,,' / flo 
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Ad"isory Comminee Meeting 
-----

• Date of Meeting 

• 48-hour alert 

.:. Federal Register ~otices, DESI documents, ]\AS, !>.'RC (if any are applicable) 
- Summary Application Review 

.:. Summary Reviews (e,g" Office Director, Division Director, Medical Team Leader) 
(indicate date for each revjeM.') 

Clinical Information 
.:. Clmical review(s) (indicate date Jar each review) 

.:. Microbiology (efficacy) review(s) (indicate date Jar each reviev.» 

.:. Safety update review(s) (indicate date or location ifincorpora1ed in another review) 

.:. Pediatric Page(separate page for each indication addressing status of all age groups) 

.:. Statistical reyiew(s) (indicate date Jar each review) . .•. Biopharmaceutical reyiew(s) (indicate date Jar each reviev.» 
.:. Controlled Substance Staffreview(s) and recommendation for scbeduling (indicate date 

for each review) 
.:. Clinical Inspection Review Summary (DSI) 

• Clinical studies 

• Bioequivalence studies 

CMC Information 
CMC re"iew(s) (indicate date Jar each reviev.» , , .:. Eu,'irorunental Assessment 

--
• Categorical Exclusion (indicate review date) 

• Re,'iew 8: FOl\'SI (indicate date oj review) 

• Review 8: Enyironmental Impact Statement (indicate date oj each review) 
.:. Micro (validation of sterilization & product sterility) review(s) (indicate date Jar each 

rel'j(!l.1·) 

.:. facilities inspection (provide EER report) 

.:. Methods validation 

Nonclinical Pharmffox Information 
.:. Pharm'tox review(s), including referenced J},l) reviews (indica,. date Jar each review) 

.:. Nonclinical inspection review summary 

.:. Statistical reyiew(s) of carcinogenicity studies (indicate dale Jar each review) 

.:. CACIECAC report 

Version: 3/27/2002 

.v/11 
A//" 
J.-'1ft 

./ 

V 

V 

Date completed: 
( ) Acceptable 

]\;1)A 21-346 
Page 3 

" 

() Withhold recommendation 
( ) Completed 
( ) Requested 
(q-Not yet requested 

/ 
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Fer '''/11 
. . 

lIe1 .• ,:; 

NDAIEFFICACY SUPPLEMENT ACTION PACKAGE CHECKLIST 

Application Information 

I\'DA: 21-346 I Efficacy Supplement Type SE- I Supplement Number 

Drug: Risperdal Consta (risperidone) Long Acting Injection Applicant: Janssen Research Foundation 
, I Phone # 301-594-5525 RPM: Steven D. Hardeman, R.Ph. HFD-120 

Application Type: (.) 505(hXI) () 505(hX2) I Reference Listed Drug (NDA #, Drug name): /.//1 
.:. Application Classifications: 

• Review priority t-rStandard () Priority 

• Chern class (NDAs only) :J 
• Other (e.g., orphan, aTC) ,I)/A 

.:. User Fee Goal Dates C;-Jo-O~ I."; .+'.~ .. ' f l.; 

.:. Special progr.ms (indicate all that apply) (;¥None 
SubpartH 

()21 CFR314.51O(acceJerated 
approval) 
()21 CFR314.520 
(restricted distribution) 

( ) Fast Track 
() Rolling Review 

.:. User Fee Information 

• User Fee (.,-Paid 

• User Fee waiver ( ) Small business 
( ) Public health 

}II'" ( ) Barrier-to-innovation 
() Other 

• User Fee exception ( ) Orphan designation 

I) If! ( ) No-fee 505(b )(2) 
() Other 

.:. Application Integrity Policy (AIP) 

• Applicant is on the AIP ()Yes ~o 
f--

This application is 011 the AIP ()Yes ~o • 
• Exce;>tion for review (Center Director's memo) ,.; ;" 
• OC clearance for approval Il/t~ 

.:. Debarment certification: verified that qualitying language (e.g., willingly, knowingly) was ('1'\'erified 
not used in certification and certifications from foreign applicants are co-signed by U.S. 
ae.ent. 

.:. Patent ~ 

• Information: Verify that patent information was submitted (t¥Verified 

• Patent certification [505(hX2) applicatioosj: VerifY type of certifications 21 CFR 314.50(iX I XiXA) 
submitted ()1 011 o III OIV 

/./1/1 21 CFR 314.50(i)(I) 
o (il) ( )(ili) 

• For paragraph IV certification, verify that the applicant notified the patent o Verified 
holder(s) of their certification that the patent{s) is invalid, unenforceable, or will 
not be infringed (certification ofnotificatioo and documentatioo of receipt of /.JIlt 
notice). -

Version: 3(2712002 
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l\'DA xx-xxx 
cJ./ -3'1& Page 2 

Exclusivity (approvals only) 

• Exclusivity summary ,//- .. , .. .. ,. 
- " I' t 

• Is there an e,osting orphan drug exclusivity protection for the active moiety for , 
the proposed indication(s)? ReJer 10 2 I CFR 3 16.3(b)(1 3) Jor the definition oj ( ) Yes, Application # 
sameness Jor an orphan drug (i.e .• active moiety). This definition is NOT the (c.}'No 
same as that usedJor NDA chemical classification' 

.:. Ad!'1inistrative Reviews (Project Manager, ADRA) (indicate date oj each review) !/.I 
General Information 

.:. Actions 

• Proposed action OAP OTA OAE ~{NA 
• Previous actions (specifY type and date for each action taken) • :,1/11 

• Status of advertising (approvals only) 
( ) Materials requested in AP letter 
() R",iewed for Subpart H 

.:. Public communications 

• Press Office notified of action (approval only) () Yes ({Not applicable 

aNone 
( ) Press Release 

• Indicate what types (if any) of information dissemination are anticipated ( ) Talk Paper 
( ) Dear Health Care Professional 

Letter 
.:. Labeling (package insert, patient package insert (ifapplicable), MedGuide (if applicable) 

• Division's proposed labeling (only if generated after latest applicant submission V-of labeling) 

• Most recent applicant-proposed labeling , 
• Original applicant-proposed labeling yr 
• Labeling r",iews (including DDMAC, Office of Drug Safety trade name review, 

./' nomenclature r",iews) and minutes of labeling meetings (indicate dates oj 
reviews and meetings) 

• Other relevant labeling (e.g., most recent 3 in class, class labeling) tJ }f, 
.:. Labels (immediate container & carton labels) 

• Division proposed (only ifgenerated after latest applicant submission) 

• Applicant proposed v' 
• Reviews .su CI'I1C- /r1J1/«J 

.:. Post-marketing commitments 

• Agency request for post-marketing commitments 

• Documentation of discussions and/or agreements relating to post-marketing 
commitments 

.:. Outgoing correspondence (i.e., letters, E-mails, fuxes) vi 

.:. Memoranda and Telerons 

.:. Minutes of Meetings 

• EOP2 meeting (indicate date) 

• Pre-NDA meeting (indicate date) 

• Pre-Approval Safety Conference (indicate date; approvals only) 

• Other -. 
-

Version: 3(2712002 
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Advisory Committee Meeting 

• Date of Meeting 

• 48-hour alert 

.:. Federal Register Notices, DESI documents, NAS, NRC (ifany are applicable) 

Summary Application Review 
.:. Summary Reviews (e.g., Office Director, Division Director, Medical Team Leader) 

(indicate dale for each review) 

Clinical Information 
.:. Clinical review(s) (indicate date for each review) 

.:. Microbiology (efficacy) review(s) (indicate datefor each review) 

-:. Safety Update review(s) (indicate date or location ifincorporated in another review) 

.:. Pediatric Page(separate page for each indication addressing status of all age groups) 

.:. Statistical review(s) (indicate datefor each review) 

.:. Biophannaceutical review(s) (indicate date for each review) 

.:. Controlled Substance Staffreview(s) and recommendation for scheduling (indicate date 
for each review) 

.:. Clinical Inspection Review Summary (OS!) 

• Clinical studies 

• Bioequivalence studies 

CMC Information 
CMC review(s) (indicate datefor each review) 

.:. Environmental Assessment 

• Categorical Exclusion (indicate review date) 

• Review & FONS! (indicate date of review) 

• Review & Environmental Impact Statement (indicate date of each review) 
.:. Micro (validation of sterilization & product sterility) review(s) (indicate datefor each 

review;" 
.:. Facilities inspection (provide EER report) 

.:. Methods validation 

NoncIinical Phannffox Information 
.:. Pharmltox review(s), including referenced !NO reviews (indicate datefor each review) 

.:. Nonclinical inspection review summary 

-:- Statistical review(s) of carcinogenicity studies (indicate date for each review) 

.:. CACIECAC report 

Version: 3(17(1002 

;J )fJ 
Ji)i 
pJJ: 

V 

t/ 

v' 

Date completed: 

NDAXX-XXX 
Page 3 

'. 

( ) Acceptable 
() Withhold recommendation. 
( ) Completed 

~equested 
( Not yet requested 
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MEMORANDUM 

DATE: October 29, 2003 

FROM: Director 
Division of Neuropharmacological Drug Products/HFD-120 

TO: File, NDA 21-346 

SUBJECT: Action Memo for NDA 21-346, for the use of Risperdal (risperidone) 
Consta 

• 
NDA 21-346, for the use of Risperdal (risperidone) Consta, an intramuscular 
depot formulation of the currently available atypical anti-psychotic drug 
risperidone, was submitted by Janssen Research Foundation on 8/31/01. The 
application contained the results of a single randomized trial, pharmacokinetic 
and safety data, and pre-clinical data. While the review team had determined 
that the clinical data established the effectiveness of the treatment for patients 
who were acutely psychotic, and there were no clinical adverse events that would 
preclude approval, several pre-clinical findings were worrisome. In particular, 
adrenal and renal tumors, and osteodystrophy were seen in the rat 
carcinogenicity study. These findings raised serious questions about the safety 
of this product, and, because of these findings, a Not Approvable letter was 
issued on 6/28/02. In that letter, we noted several points: 

1} the sponsor had not submitted a compelling argument that there was a 
mechanism that explained the appearance of these tumors, and did not 
present an adequate argument that the tumors were known to be irrelevant 
for hun lans, 

2} no reproductive toxicology stUdies had been performed with the depot, and 
the pre-clinical data suggested that there could be significant differences in 
the reproductive effects of the depot compared to the oral product, 

3) several impurities in the depot formulation were not present in the oral 
formulation, and had not been qualified. 

As a result of these findings, we had concluded that the NDA was Not 
Approvable. To support approval, the sponsor was given the option of 
documenting that the depot formulation offered a clinical benefit over the oral 
formulation or presenting data that the animal findings were not relevant for 
humans. Further, we asked the sponsor to qualify the new impurities, and 
perform an embryofetal development study. 

In addition to these critical deficiencies, we had a number of CMC questions, and 
several Clinical Pharmacology questions (including a request for a Phase 4 
commitment for the sponsor to submit in vitro dissolution data from on-going 
stability tests on validatiollJots of all proposed dosage strengths). 
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We met with the sponsor on 2/25/03 to discuss these issues. At that meeting, 
the sponsor proposed to address the primary deficiencies by providing evidence 
that depot formulations (generically, and not specifically risperidone) prevent 
more relapses than oral formulations in long-term treatment (presumably due to 
increased compliance), and to complete the embryofetal study in Phase 4. The 
Division agreed that the sponsor could attempt to resolve the deficiencies in this 
manner, although we gave no commitment that this approach would be 
successful. 

The sponsor responded to the Not Approvable letter with a submission dated 
4/28/03. The submission consisted of a number of articles from the literature that 
were intended to address the clinical issues, additional data and arguments 
intended to further address the relevance of the animal findings (including their 
previously announced intention to perform the embryofetal study in Phase 4), 
and responses to the CMC and clinical pharmacology requests. This submission 
has been reviewed by Dr. Earl Hearst, medical reviewer (review dated 10/24/03), 
Dr. Lois Freed, pharmacologist (review dated 10/29/03), Dr. Gurpreet GiII
Sangha, chemist (review dated 10/22/03), Dr. Sally Yasuda, Office of Clinical 
Pharmacology and Biopharmaceutics, (review dated 8/15/03), and Dr. Tom 
Laughren, Psychiatric Drugs Team Leader (memo dated 10/28/03). The clinical 
team recommends that the application be approved, while Dr. Freed 
recommends that the sponsor be required to perform the embryofetal study prior 
to approval. 

In brief, although the sponsor has provided numerous articles from the medical 
literature that ostensibly address the question of the utility of depot formulations 
(as compared to oral preparations of drugs to treat schizophrenia), they have 
submitted only a single non-published, brief attempt to marshal the available 
evidence on the question of whether or not depot formulations provide an 
advantage over oral treatments. 

Specifically, the sponsor provides a brief document, prepared by Drs. Claudia 
Mentschel, Stefan Leucht, and John Kane of the Zucker Hillside Hospital in New 
York, that purports to be a meta-analysis of all available studies in which patients 
were randomized to depot or oral treatments, and in which relapses were 
compared. This analysis includes eight (8) studies previously published in the 
medical literature, and represents a sub-set of the studies included in a meta
analysis of all such studies, performed and published by Adams, et ai, in 1999. 
In this latter publication, the authors concluded that depot formulations did not 
prevent relapses "more effectively' than oral preparations. However, Mentschel 
et al have found fault with this analysis for several reasons: 1) Adams included 
studies that were only 4-8 weeks in duration, too short to adequately assess 
relapses, 2) Adams included in-patient studies, which by their nature are likely 
inadequate to assess compliance, and 3) Adams counted patients who 
discontinued early from these studies for whom the exact reason for 
discontinuation was unknown as having relapsed. In the Mentschel analysis, 

2 
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then, only out-patient studies of at least 10 months duration were included, and 
patients who discontinued for unknown reasons were not counted as having 
relapsed. The sponsor provided neither the raw data for the studies they 
included nor the articles that served as the basis for their analysis. Mentschel et 
al did state that they used the same analytic methodology as Adams (a random 
effects model with relative risks as effect sizes). 

In the sponsor's analysis, a total of 8 studies were included; the most recent was 
published in 1983; the range of dates for the other 7 studies was from 1974-
1980. Study sizes ranged from 36 to 290. All studies were randomized, parallel 
groups studies in which patients were randomized to either fluphenazine depot or 
oral medication; in 4 of the studies, the oral preparation was fluphenazine, in 2 
studies the oral preparation was pimozide, and in one each the oral drug was 
penfluridol and trifluoperazine. We have no details about these studies. 

According to the sponsor's analysis, the estimate of the relative risk of relapses 
in 2/8 studies numerically favored the oral drug (in one the oral drug was 
pimozide, in one it was penfluridol), but in each case the 95% confidence 
intervals (CI) included 1. In the remaining 6/8 studies, the estimate of the relative 
risk numerically favored depot, and in 2/6, the 95% confidence intervals excluded 
1 (in both cases, the oral drug was fluphenazine; in one case, the upper bound of 
the CI was 0.99; in the other, the upper bound of the CI was 0.92j. In the overall 
model, the estimate of the relative risk was 0.78, with a 95% CI of (0.66,0.91). 
The p-value for the overall effect was 0.002. When, as did Adams, et ai, the 
authors counted patients for whom the reason for discontinuation was unknown 
as having relapsed, the p-value for the overall effect was 0.14 (the authors state 
that there was no significant difference in drop-out rates). 

As noted above, the sponsor also <:ttempted to address the animal tumor 
findings, and these data and arguments have been reviewed in detail by Dr. 
Freed. 

Briefly, the sponsor attempted a number of approaches to address these issues: 

1) They enlisted Dr. Gordon Hard, an expert whose published work had 
suggested that renal tumors were associated with severe chronic renal 
disease (this work had served as the basis for the Division's view, expressed 
in the Not Approvable letter, that, in this case, the tumors could not be 
explained by this mechanism, since there was no correlation between chronic 
renal disease and tumors in the sponsor's study), to examine the renal tissue 
in the CA study. 

2) They performed studies to assess cellular proliferation andapoptosis in renai 
tissues from the CA study. 

3) They performed a re-analysis of renal tissue from control animals in 4 
previous CA studies (2 in Wig a rats, 2 in Hannover rats; the latter were the 
sub-strain used in the~A study). 

3 
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4) They performed an 8 week mechanistic study in Wiga and Hannover rats. 

The sponsor notes that Dr. Hard concluded that the renal injury seen in the CA 
study was insufficient to explain the tumor occurrence (this had been the 
division's conclusion at the end of the initial review). However, Dr. Hard did 
conclude that there was no evidence that the tumors were drug related, based on 
the fact that risperidone is non-genotoxic, and that there was no evidence of 
increased renal distal tubule hyperplasia or microscopic findings consistent with 
direct cytotoxicity, although he did recommend additional studies to rule out this 
latter possibility. 

As Dr. Freed notes, none of the other studies submitted support the sponsor's 
conclusion that the renal tumors seen in rats are either species (there is no 
mouse study) or sub-strain (Wiga vs Hannover) specific, or that the tumors have 
no relevance for humans. Indeed, the cellular proliferation study demonstrated 
that there was an increase in cellular proliferation (a mechanism widely believed 
to be relevant for tumor formation) in the high dose male rats with tumors, and 
not in control or high dose male rats without tumors. Based on these findings, 
the sponsor admits that Dr. Hard's conclusion that there is no evidence that the 
tumors were drug-related " ... becomes questionable.". 

Regarding the adrenomedullary tumors, the sponsor suggested that, in fact, 
these tumors were seen in the oral risperidone CA studies, and that, therefore, 
there were no real differences (in this regard) between oral and 1M depot 
administration. Dr. Freed notes that this conclusion is not well supported, given 
that the occurrence of the tumor in the 1M study was clearly dose related, and 
this was not the case in the oral study. 

Regarding the impurities issue, the sponsor has lowered the specification for the 
---- to '- (from - J, which is below the level of quantification; 

this resolves the issue for these impurities. 

Regarding the impurity, the sponsor has reduced the specification to 
- J (also from -:-- ); the limit of quantification for this impurity, however, is 
- (the sponsor argues that toxicity studies done using the oral route 
exposed animals to drug containing '- of this impurity, and that on a dose 
basis, assuming 100% bioavailability of the impurity, these studies cover the 
exposure to this impurity that would result from the depot formulation). They 
provide no evidence that the bioavailability of this impurity is 100%. 
Nonetheless, the small difference between the limit of quantification and the 
proposed specification does not warrant repeating toxicity studies. 

However, as Dr. Freed points out, the genotoxic potential of this impurity has not 
been evaluated. Therefore, she recommends that the sponsor be required to 
perform an appropriate study in Phase 4. 

4 
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COMMENTS 

The application for Risperdal Consta was initially not approved because pre
clinical data suggested that the 1M depot was associated both with tumors and 
osteodystrophy in rats, findings that were not seen with studies of the oral 
product. While it was not obvious why these different routes of administration 
should give rise to such different findings, the markedly increased incidence· of 
osteodystrophy (along with the somewhat less impressive incidence of tumors) 
strongly suggested that the findings were not artifactual. The division found the 
sponsor's attempts to identify a mechanism of tumor formation wanting. 

At a meeting with the sponsor on 2/25/03, the division agreed that the sponsor 
could attempt to make the argument that depot formulations offer a benefit over 
oral preparations, based on improved compliance with treatment, and that this 
benefit could justify approving the product. The division requested that the 
sponsor submit evidence to support this conclusion. We agreed that if this 
argument was made successfully, we would consider not only approving the 
application, but we would also consider doing so prior to the completion of the 
embryofetal study. 

In response, the sponsor has submitted numerous articles from the literature that 
they believe support their view that depot formulations are valuable and offer a 
benefit over oral formulations, and that atypical anti-psychotics are superior to 
typical anti-psychotic drugs in treating symptoms of schizophrenia. In addition, 
they have attempted to further address the tumor findings in the rat. 

Regarding the clinical issue, much of what the sponsor has submitted addresses 
the question of the importance of patient compliance with prescribed anti
psychotic medication. We agree that this is, quite obviously, critical to the 
effective use of these products. However, this obvious conclusion does not 
address our primary concern. 

That primary concern, as expressed in our meeting with the sponsor, is that there 
should be a demonstrable benefit of this particular proposed treatment over 
currently available treatments in order to justify the marketing of this product in 
the face of the existing animal data. 

The sole potentially relevant data that the sponsor has submitted to address this 
point is the analysis by Mentschel et ai, which purports to describe a meta
analysis of 8 controlled trials comparing fluphenazine depot to various oral anti
psychotic medications, and that ostensibly demonstrates a statistically significant 
improvement in relapse rate on depot compared to oral treatment. 

There is much that is unknown about this analysis, including the details of the 
individual studies included (especially the conduct of these studies, whether the 
doses used produced a fair. comparison between oral and depot treatments, the 

5 
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nature of the discontinuations and whether this produced an important bias, the 
details of the statistical analyses, etc.). Dr. Laughren has examined the Adams 
article; while the individual studies included in the sponsor's analysis presumably 
are a subset of the studies described in this article, we cannot reliably determine 
if there are other studies included in that (Adams) article that might also have 
been included in the sponsor's meta-analysis. For example, the sponsor's 
criteria for including a study in its analysiS was that the study enroll outpatients, 
and be of at least 10 months duration; we are not clear why 10 months was 
chosen as the minimum duration of a study that should have been included. Did, 
for example, Adams describe any studies that were of reasonable duration (say, 
6 months) that the sponsor excluded from their analysis? Indeed, given the 
differences in study design across the studies, it is not even clear that such a 
meta-analysis is appropriate. 

Although the review team concludes that this meta-analysis supports the 
conclusion that depot formulations result, in practice, in fewer relapses compared 
to oral products, I believe that the analysis is presented in insufficient detail to 
provide very useful data on this question. (For example, I believe it is not 
unreasonable to consider patients whose reason for discontinuation is unknown 
as having relapsed; such analyses are often performed as "worst case" analyses, 
and although they are not usually primary analyses, it is worth noting that 
because the meta-analysis is a post hoc analysis, it too is not a primary analysis 
in a real sense). Even if the analysis could be considered acceptable, it 
obviously does not address the question of whether or not Risperdal Consta 
provides a benefit compared to oral risperidone. 

For these reasons, then, I consider this effort not to provide particularly 
compelling evidence that Risperdal Consta confers a benefit beyond that 
provided by oral risperidone. I do acknowledge, as described by Dr. Laughren, 
that the sponsor has submitted a few additional articles that purport to 
demonstrate the superiority of atypical anti-psychotic drugs compared to typical 
anti-psychotic medications, both in terms of symptom control, side effect profile, 
and degree of compliance, but these data are not presented in sufficient detail to 
permit an independent review. In addition, while these studies are intended to 
address an important issue (the value of having atypical anti-psychotics available 
[currently only typical antipsychotics are available as depots]) they do not 
address the primary question posed in this application; namely, does risperidone 
1M depot provide a benefit compared to risperidone oral? 

However, I am convinced, based upon conversations with the review team and 
other experts, that the availability of a depot formulation of an atypical anti
schizophrenia treatment can provide an important contribution .to the 
armamentarium in this field. While the data submitted do not provide very strong 
evidence in favor of this conclusion (neither, of course, does it refute this 
conclusion), nevertheless, there is a prima facie case to be made that the use of 
a depot formulation will, atleast in some patients, increase compliance compared 
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to the oral formulation (while it is true that there may be patients who would 
prefer to take the oral medication over the depot, this does not undermine the 
conclusion that other patients would benefit from the availability of the depot). 
Further, as noted above, there are currently only two depot formulations of anti
psychotic medications available; fluphenazine and haloperidol. There is general 
agreement in the expert community that the availability of a depot formulation of 
an atypical anti-psychotic medication would be very worthwhile. For these 
reasons, then, it seems reasonable to approve the depot, assuming that it can be 
used safely. 

Obviously, we had concluded earlier, at the time of the Not Approvable action, 
that, absent evidence that the depot provided a-benefit over the oral product, it 
could not be marketed safely. 

While I must acknowledge that, in my view, the sponsor has provided no new 
compelling evidence establishing such a benefit of the depot, as noted above, I 
am now convinced that the availability of the depot can be considered to provide 
such a benefit, at least for some patients. Is this (unquantifiable) benefit 
sufficient to overcome the risk posed by the animal findings? 

I believe now that it is. While, as I have just noted, the benefit of the depot 
cannot, in any real sense, be quantified, neither can the risk to humans of the 
findings seen in the animals. 

The sponsor has submitted no new data that minimizes these signals, either of 
tumor formation or of the osteodystrophy. In my view, these signals still stand, 
and their meaning for patients is unknown (in particular, I do not believe that the 
sponsor has submitted any information that supports the view that these findings 
are irrelevant for people). Nonetheless, given my current view of the utility of the 
depot formulation, I now believe that the potential (unknowable) risks posed to 
humans related to the animal findings are acceptable, given that the animal data 
are described clearly, and relatively prominently, in product labeling. I believe 
this latter end can be achieved by including a description of the tumor and 
osteodystrophy findings prominently in the Precautions section of labeling with a 
statement that these findings have not been seen in animal studies of oral 
risperidone. In this way, the prescriber can be made aware that an alternative 
product, oral risperidone, is not associated with these findings, and can make a 
more reasonable choice between these products. 

I also agree with Dr. Laughren that the embryofetal study may be completed in 
Phase 4 (I understand that a dose-finding study is on-going). 

Finally, there continue to be no clinical adverse events that would preclude 
approval. 
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The sponsor has responded to the other requests included in the Not Approvable 
letter, and has agreed to the completion of additional stUdies in Phase 4: the 
embryofetal study; a study to further characterize the osteodystrophy; a study to 
examine the genotoxicity of the process impurity. _ _ , and in vitro release 
data from on-going stability tests on validation lots of all strengths. 

For the reasons given above, then, I will issue an Approval letter with appended 
final labeling to which the sponsor and we have agreed. 

Russell Katz, M.D . 

h.-j 
. , . \/ 

\i 
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MEMORANDUM 

DATE: October 28, 2003 

DEP ARTItEiI<T OF HEALTH A. '\'D HVMAl' SERVICES 
PUBLIC HEALTH SERVlCE 

FOOD Al'\'D DRUG AD:\ID.1STRATION 
CENTER FOR DRUG E VAL VA nON A. ,\1> RESEARCH 

FROM: Thomas P. Laughren, M.D. 
Team Leader, Psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-120 

SUBJECT: Recommendation for Approval Action for 
Risperdal Consta (risperidone long-acting injection) for the treatment of schizophrenia 

TO: File NDA 21-346 
[Note: This overview should be filed with the 4-28-03 response to our 6-28-02 
nonapprovable letter. 

1.0 BACKGROL'ND 

I refer to my memo of 6-21-02 for a more detailed accounting of the issues leading up to the 
nonapproval action for this application. 

In summary, there were several preclinical issues that were the basis for our nonapproval action: 
-The tumor profile in the 2-year IM depot carcinogeniciry study in the rat was different than observed 
in the 2-year oral studies in mouse and rat Mechanistic studies and explanations were inadequate to 

.disntiss the fmdings, and there was no exposure margin to argue that it was a threshold effect that 
could be dismissed. 
-We found that reliance on the oral risperidone reproductive toxicology studies was problematic, 
since the chronic tox studies suggested different toxicity profiles for the oral and 1M forms. 
-There were insufficient data to support 1 impurity found in the IM but not the oral formulation. 

In addition, in our 6-28-02 letter, we asked for responses on several other matters in our letter, as 
follows: 
-Several CMC deficiencies 
-Several comments regarding biopharmaceutics issues: 

-We asked for a comntitment to subntit in vitro release data from ongoing stability studies 
within 4 months of approval, along with revised in vitro release speci fications. 
-We proposed slightly revised interim in vitro release specifications. 
-We asked for revised data sets for population pharmacokinetic analyses. 
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We also made requests for additional data apart from the nonapprovalletter: 
-In a 2-25-03 meeting, we asked the sponsor to submit a comprehensive package of published papers 
to support their argument that Risperdal Consta, as the first depot form of an atypical antipsychotic, 
would provide a clinical benefit that would outweigh our concerns about preclinical data. 
-In a 3-18-03 request, we asked for a safety update as part of the complete response. 

On 4-28-03, the sponsor submitted a complete response. 

2.0 CHDIISTRY 

It is my understanding that all remaining CMC issues have been resolved. 

3.0 PHA&"lACOLOGY 

3.1 Tumor Profile in the 2-year L\l Depot Carcinogenicity Study in the Rat 

The pharmacology review of the 4-28-03 response was not complete and available to me at the time 
ofmy completion of this memo, however, it is my impression thatthere remains a signal for 2 different 
tumor types with the depot form of risperidone not seen for the oral form. In addition, there was 
revealed a finding of osteodystropy that was not seen in the oral studies. Nevertheless, I am 
persuaded that the potential clinical benefit of this new formulation for risperidone outweighs the 
concern raised by these signals, and it is my view that this concern can be adequately addressed by 
describing these fmdings in labeling. 

3.2 Reproductive Toxicology Studies 

As noted, we found that reliance on the oral risperidone reproductive toxicology studies was 
. problematic, since the chronic tox studies suggested different toxicity profiles for the oral and 1M 
. forms. There was continued discussion of when a complete report on a repeat IM depot embryofetal 
developmental toxicity study would need to be submitted. In our 2-25-03 meeting we indicated that 
ordinarily this would be needed prior to our taking a final approval action, however, at that meeting, 
we agreed to consider the strength of the case that could be made for clinical benefit in deciding 
exactly when the final report would be needed. As was the case for the tumor and toxicity findings, 
I am persuaded that the potential clinical benefit of this new formulation for risperidone outweighs 
the concern raised by the absence of reproductive toxicology data specific to this depot formulation, 
at least with regard to the timing for completion of the needed study. While the pharmacology team 
continues to feel that the results of this study should be available prior to taking a final action, it is my 
view that this requirement can be satisfied postapproval. 
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3.3 Qualification of Impurity 

It is my understanding that the pharmacology group has reached the conclusion that sufficient data 
regarding this impurity have been submitted to justifY permitting the requirement for an in vitro 
gentoxicity assay to be conducted postapproval, and I agree. 

4.0 BIOPHAR\1ACEUTICS 

All the biopharmaceutical concerns delineated in the nonapprovalletter have been addressed by the 
sponsor, and it is the view ofOCPB that, once there is agreement on labeling, this application can be 
approved. I agree. 

5.0 CLD.'1CAL DATA 

5.1 Rationale for Clinical Benefit 

As noted, in a 2·25-03 meeting with the sponsor, we reached agreement that we may well accept an 
argument that the potential clinical benefit of having a depot form of risperidone available would 
outweigh the preclinical concerns that were the basis for the nonapproval action. A key issue was the 
availability of data from controlled trials demonstrating an advantage in lower relapse rates in patients 
randomized to depot forms of typical antipsychotic drugs compared to those randomized to oral forms. 
We indicated the possibility of our willingness to rely onsuchfmdings in our consideration of making 
Risperdal Consta available as the first atypical antipsychotic in depot form. We indicated our 
willingness to consider such a move in part due to the generally accepted better tolerability of atypical 
drugs like risperidone compared to typical antipsychotic drugs. However, we had asked the sponsor 
to pull together a comprehensive package of published papers to support their argument, and they have 
submitted this package as part of their response . 

. The sponsor provided a response, including 64 references, and, in particular, including the following 
fmdings pertinent to this question of potential advantage in making Risperdal Consta available: 
·Anas yet unpublished manuscript by Mentschel, etal, provides data from a meta-analysis involving 
RCTs of at least 10 months duration comparing long-acting vs oral typical antipsychotics in 
outpatients. This effort was prompted by a Cochrane review by Adams, et aI, of a larger set of 
studies, including many that were often ogly 4-8 weeks in length, and some that were inpatient. The 
Adams, et aI, review, did not find any advantage for the depot typical antipsychotics over oral typical 
antipsychotics, however, Mentschel, et aI, argue that it was not appropriate to include short-term 
studies, or inpatient studies, since a benefit would not be readily demostrated in either circumstance. 
Their analysis focusing on 8 longer-term outpatient studies revealed overall relapse rates of 45% for 
oral medication compared to 30% with depot, yielding an absolute risk reduction of 14% and a 
relative risk reduction of 32% (p = 0.002). These data were submitted to provide support for the 
view that, in general, depot antipsychotics provide an advantage over oral medications with regard 
to relapse. 
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-Several issues need to be addressed for the Mentschel, et ai, analysis. 
-One question is whether or not the comparisons were faidrom the standpoint of dosing. For 
the studies for which we have information on the dosing of depot and oral medications, it is 
my view that the oral dose is an adequate match for the depot dose. This is obviously a 
judgement, since there is no precise guidance for dose equivalencies for these different 
formulations. 
-Another issue is the fact that the Cochrane analysis used a very conservative approach to 
assessing dropouts for whom no specific cause was listed, i.e., they were all considered 
relapses. The Mentschel, el ai, analysis did not make this assumption, and alternatively, relied 
on patients meeting protocol specified definitions of relapse to be considered relapses. The 
analysis favored depot over oral formulations only when the latter approach was taken. I • agree with the approach taken by Mentschel, et ai, and in fact, this is our usual approach taken 
when analyzing relapse data. Thus, I am not particularly troubled by lack of significance 
taking the more idiosyncratic approach proposed by the Cochrane group. 
-A third potential concern is the choice of studies for the Mentschel analysis. As noted, they 
focused on outpatient studies of at least 10 months duration. Unfortunately, it is not clear from 
either the Mentschel, et ai, manuscript or the Adams, et ai, paper describing the Cochrane 
analysis precisely which studies were left out of the Mentschel, etal, analysis. Nevertheless, 
I agree in principle with the criteria proposed by Mentschel, et ai, for their choice of studies. 

-A soon to be published manuscript by Leucht, et ai, provides data from a meta-analysis involving 
RCIs comparing oral typical and atypical antipsychotics with regard to relapse, and revealed overall 
relapse rates of23% for typical antipsychotics compared to 15% for atypical anti psychotics (p = 

0.000 I). It was not clear from these data that the advantage could be explained on the basis of 
improved compliance. These data were submitted to provide support for the view that, in general, 
atypical anti psychotics provide an advantage over typical antipsychotics with regard to relapse. 
-In another soon to be published srudy looking at the occurrence of new cases ofID in patients treated 
with either a typical antipsychotic, haloperidol, or various atypical antipsychotics, in trials of a year 
or more in duration revealed annual risks ofID of 0.91 % for the atypical drugs compared to 5.3% 
for haloperidol. These data were submitted to provide support for the view that, in general, atypical 
anti psychotics provide an advantage over typical antipsychotics with regard to ID . 

. -There aren't any systematic data comparing compliance rates for oral and depot antipsychotics, at 
'Ieast not from direct comparisons. It is very difficult to defme and measure compliance, and this, in 
part, explains the lack of systematic data on this issue. However, the sponsor has provided data from 
separate studies, suggesting overall nonadherence rates of 26% for depot antipsychotics compared 
with 40-50% for oral antipsychotics. It's not clear to me exactly where these numbers are derived 
from, and my impression is that we simply do not have any good data pertinent to this issue. 

Comment. While this is nota completely settled issue, I think the sponsor has made a reasonable case 
thattherewould be a sufficient advantage in having a depot formofrisperidone available to outweigh 
our concerns about the preclinical data. Relapse is clearly not a good outcome in schizophrenia, and 
I think there are sufficient data available to suggest an advantage for depot drugs compared to oral 
drugs in delaying time to relapse. The key piece of evidence, in my view, is the Mentschel, et ai, 
manuscript. Admittedly, this is not a well-documented review, and it is not an analysis that we have 
independently replicated. My view that it is sufficient evidence is in part based on my judgment that 
the advantages of a depot form over an oral form are self-evident (namely, that lack of compliance for 
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the depot form would be immediately obvious, and, therefore, alert the treatment team that a patient 
may need special attention), and that little supportive data are needed to buttress this view. While, 
ideally, one would have data on better compliance as well, this is almost impossible to study, and I 
am persuaded that relapse is the outcome of real clinical concern in any case. There are also data 
suggestive of inherent advantages for atypicals over typicals, both with regard to effectiveness in 
preventing relapse, and regarding safety, in particular a likely lower risk of TO. These data are not 
directly germane to the question of depot vs oral forms, however, they do support the general view 
that a depot form of these newer, possible more effective and better tolerated agents, would be 
desirable. Thus, even though there are no data directly showing an advantage for depot risperidone 
over oral risperidone with regard to relapse, I think one can get there with reasonable ease by 
extrapolation. 

5.2 Safety Update 

We informed the sponsor on 3-1 8-03 that a complete response to the NA letter would need to include 
a safety update, and the response included safety data covering a period from 3-1 5-0 1 to 3-18-03. 
Safety data were included from completed and ongoing J&J studies, non-IND studies, postmarketing 
experience (the depot formulation is available in22 countries worldwide), and worldwide literature. 

There were 3 completed and 4 ongoing J&J studies (all open label, however, study 62 involved a 1-
year comparison with olanzapine) contributing safety data from n=1664 Risperdal Consta patients 
(total exposure time for these patients = 2053 person-years). There was an estimated 358 person
years of Risperdal Consta exposure in non-IND studies. 
-Completed Studies: There were 2 deaths in patients taking Risperdal Consta, neither reasonably 
considered drug-related, and 77 other SAEs, mostly psychiatric, and no unusual pattern of other SAEs. 

-Onl!oing Studies: There were 14 deaths in patients taking Risperdal Consta, with no unusual causes 
or patterns, and 677 other SAEs, mostly psychiatric, and no unusual pattern of other SAEs. 
-Non-P.'ID Studies: There were 12 deaths in patients taking Risperdal Consta, again with no unusual 
causes or patterns, and 242 other SAEs, mostly psychiatric, and no unusual pattern of other SAEs. 
For postmarketing reports, the sponsor estimated person-years of exposure based on sales, and this 
yielded an estimate of approximately 3000 person-years. There were 12 reports of death in patients 
taking Risperdal Consta, with a fairly typical distribution of causes, except for 1 case ofliver failure. 
No iriformation was available on this case. There were 47 patients taking Risperdal Consta for whom 
nonfatal SAEs were reported, the most common being psychiatric, and no unusual pattern for the other 
SAEs. There was I case of SJS. 

The sponsor's literature review included 61 published papers. The sponsor provided only a listing 
of the titles of these papers, along with a warrant that "all adverse events observed in the literature 
were qualitatively similar to those reported in the Investigator's Brochure." Dr. Hearst reviewed the 
titles, and indicated that he found nothing to indicate any new safety concerns. 

Dr. Hearst reviewed the safety data for certain events of particular interest, i.e., hyperglycemia, 
diabetes, and stroke. There were several instances of each of these events, however, there were no 
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comparison groups (with the exception of I study), and thus, these reports are difficult to evaluate. 
The numbers of cases did not seem unusual, given the high background rate for all of these events. 
Conclusion Re!mrdinl! Safety: There were no new safety fmdings that would impact on an approval 
decision or on labeling. 

6.0 WORLD LITERATURE 

As noted, a literature review was included in this response, and revealed no important new safety 
information. 

7.0 FOREIG."I REGULATORY ACTIONS 

To my knowledge, risperidone LA is now approved for the treatment of schizophrenia in 22 countries 
worldwide. 

8.0 LABELI:'IG 

We have not yet reached agreement with J&J on fmallabeling as of the time of completion of this 
memo. 

9.0 COl'lCLUSIO."lS AND RECOMMENDATIONS 

I believe that Janssen has submitted sufficient data to support the conclusion that risperidone LA is 
effective and acceptably safe in the treatment of schizophrenia. As noted, I feel the animal toxicity 
and carcinogenicity fmdings can be adequately addressed by describing them in labeling. Thus, I 
recommend that we issue the attached approval letter once we have reached agreement with J&J on 
final labeling. 
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MEMORANDUM OF MEETING-MINUTES 

MEETING DATE: 
LOCATION: 
APPLICATION: 
TYPE OF MEETING: 
MEETING CHAIR: 
MEETING RECORDER: 

FDA ATTENDEES 

2/25/03 
WOCII - Conf. Room E 
NDA 21-346 Risperdal Consta (risperidone) Long-Acting Injection 
Complete Response 
Russell Katz, M.D. 
Steve Hardeman, R.Ph. 

Robert Temple, M.D., Director, ODEI 
Russell Katz, M.D., Director, DNDP 
Tom Laugbren, M.D., Psychopharm Team Leader 
Robert Levin, M.D., Medical Reviewer 
Teresa Podruchny, M.D., Medical Reviewer 
Barry Rosloff, Ph.D., PharmfTox Team Leader 
Lois Freed, Ph.D., Pharmrrox Team Leader 
Steve Hardeman, R.Ph, Senior Regulatory Project Manager 

SPONSOR ATTENDEES 

Johnson and Johnson 
Garry Neil, M.D., Senior V.P. Research and Development 
Jack Grebb, M.D., Senior V.P. CNSlPain Research and Development 
Graham Burton, M.D., Senior V.P. Regulatory Affairs and Quality Assurance 
William Powers, Ph.D., V.P. Preclinical Development 

. Alex Gorsky, President, Janssen Pharmaceutica, U.S. 
Fred Grossman, D.O., Psychiatry Franchise Leader 
Todd Mcintyre, Ph.D., Regulatory Affairs 
Claude McGowan, Ph.D., Regulatory Affairs 
Tricia Desantis, Regulatory Affairs 

Johnson and Johnson Consultant 

Alkermes, Inc. 
Don Burstyn, Ph.D., V.P, Regulatory Affairs 
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" 

BACKGROUND 
As a follow-up to the Not Approvable letter of 6/28/02 and to the meeting of 7/26/02, the sponsor 
requested a meeting to discuss their plans for providing a complete response. 

DISCUSSION POINTS 

.:. The sponsor outlined the potential clinical benefit of depot risperidone. 
~ The Division agreed that there is a potential clinical benefit of having a depot atypical 

antipsychotic. The complete response should contain a detailed review of the existing data 
to include depot vs. oral studies data. A compelling argument should be made that depot 
antipsychotics improve compliance and decrease relapse . 

• :. The sponsor reviewed their proposed response to the toxicology concerns. 
~ The Division agreed to consider approving the i.m. depot formulation without a complete 

resolution of the carcinogenicity findings in rat if the sponsor provides data demonstrating 
that the i.m. depot formulation provides a clinical benefit. In addition to the nonclinical 
studies listed by the sponsor as being available at the time of resubmission, the Division 
requested summary and individual data for incidences of adrenomedullary findings 
(including adrenal pheochromocytoma) from the oral carcinogenicity study in rat. The 
Division noted that if the sponsor proposes strain or substrain differences as an explanation 
for the differences in tumor profile between the oral and i.m. depot studies, it would be 
important to provide data by which to compare the relevance of each strain or substrain for 
assessing human risk. 

~ It is the Division's position that the full study report for the i.m. depot embryo fetal 
development study should be submitted to the ND A prior to approval. The Division noted 
that, in contrast to the carcinogenicity issue for which dafa are available for basing a 
risklbenefit assessment, no reproduction studies have been conducted using the i.m. depot 
formulation. The Division also noted that potential reproductive toxicity (e.g., 
teratogenicity) is more of a concern with an i.m. depot formulation due to the inability to 
rapidly terminate exposure. The Division will, however, consider the potential for a clinical 
benefit when making a decision as to the need for the embryo fetal development study prior 
to approval. (The sponsor noted that the Division did not ask for an embryofetal 
development study at the pre-NDA meeting. The Division responded that the study request 
was based on data reviewed subsequent to that meeting [i.e., during review of the NDA].) 

~ The Division recommended that an oral dose group be included in the i.m. depot 
embryo fetal development study in order to provide a direct comparison between the two 
routes and to help bridge to the oral embryo fetal development study. The sponsor noted 
that oral and i.m. depot dosing would result in different patterns of exposure. The Division 
did not consider this a problem, but agreed to further discuss this issue with the sponsor. 

~ The sponsor stated that the impurities issue raised by the Division has been resolved and 
would be adequately addressed in the resubmission. 

~ The sponsor requested a copy of the Executive CAC minutes. The sponsor was informed 
that the ExeCAC had agreed with the Division on the tumor findings in the i.m. depot 
study and that the minutes would provide no additional information to help the sponsor 
prepare a complete response. 
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Meeting Date: 
Location: 
IND: 
Drug: 
Sponsor: 
Type of Meeting: 
Meeting Chair: 
Meeting Recorder: 

Participants: see attached. 

Meeting Minutes 

5/10/01 
WOCII - Rm 4028 
52,982 
Risperidone Long Acting Injectable 
Janssen 
CMC Pre-NDA 
Robert Seevers, Ph.D. 
Steven D. Hardeman, R.Ph. 

Meeting Objective: Discussion of Janssen's CMC plans to submit a new drug 
application for a long acting injectable version of risperidone 

Discussion Points (bullets): 

Attached sponsor minutes (emailed 5-25-01) appear accurate and will be archived as 
official minutes of this meeting. 

O· i .... '" 
llii \.j. l J \,0, , .: t ~ 
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Risperdal® Long Acting Injectable 
Minutes of May 10,2001 FDA/Janssen CMC Pre-NDA Meeting 

A CMC pre-NDA meeting was held on May 10, 200 I with the Division of 
Neurophannacological Drug Products to discuss Janssen's plans for submission of an 
NDA in August, 200 I. The following attendees were present at the meeting: 

Janssen 
Jorge Cruz: Post Approval Regulatory Affairs 
Peter D'Hoore: Team Leader 
Greg Dennis, PhD: Microbiology 
Lisa Lumia: CMC Global Regulatory Affairs 

Alkermes 
Bob Adkins: Manufacturing 
Don Burstyn, PhD: Regulatory Affairs 
Lionel Murray, PhD: Quality Control 
Jim Wright, PhD: Development 

FDA 
David Hussong, PhD: Microbiologist 
Steve Hardemann, R.Ph: Regulatory Project Leader 
Robert Seevers, PhD: Chemistry Team Leader 
Maria Sunzel, PhD: Biophannaceutics Reviewer 
Ramana Uppoor, PhD: Biopharmaceutics Team Leader 

The discussions were based on the list of questions that were submitted in the pre-NDA 
briefmg document (April 25, 2001, Serial No. 032). The questions and major points that 
were discussed are presented below. FDA responses are highlighted in bold and italics. 

Prior to the discussion of the questions a brief overview of the depot project was given by 
Janssen. Janssen also noted that for purposes of the pre-NDA presentation, the NDA is 
being referred to as Risperdal® Long Acting Injectable. JaiIssen acknowledges that the 
name is pending acceptance by OPDRA. 

Drug Substance: Based upon the revised strategy discussed in the Drug Substance 
section of this pre-NDA package, does FDA agree that risperidone extended release 
microspheres for injection may be manufactured with risperidone drug substance 
produced at Cork, Ireland with the new synthetic process? 

FDA did not object to the manufacture ofrisperidone extended release 
microspheres with the optimized risperidone drug substance.. FDA acknowledged 
that this statement is based upon the assumption that the risperidone drug 
substance comparability (cu"ent synthesis vs optimized synthesis) will be 
demonstrated and submitted in conjunction with the current commercial product.. 
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Janssen acknowledged that the risperidone DMF (DMF_~ I will be updated 
with the appropriate comparability data and a Prior Approval Supplement will be 
submitted to the Risperdal® tablets NDA 10-172 in May,200I. 

FDA further commented that this strategy should present no problems assuming 
that all data are acceptable. Depending upon the nature of the questions and issues 
that could arise with the NDA Supplement, there could be implications for the 
Risperdal Long Acting Injectable NDA. FDA noted that if this situation does 
occur, Janssen would be made aware of the situation as expeditiously as possible. 

Drug Product - Specifications 

Does FDA agree with the proposed regulatory tests and specifications for risperidone 
extended release microspheres for injection and diluent? 

FDA noted that there was nothing objectionable with regard to the proposed 
specifications for the microspheres and diluent However, the Agency can not 
reaDy agree to the proposed specifications until all data and justifications are 
reviewed during the NDA process. 

Thefol/owing specific items were discussed by FDA with regard to the 
microspheres: 

• Fot __" if the specification is not the same or tighter than the 
specification for the cu"ent commercial product, a justification will need to be 
provided in the NDA. The Agency pointed out that a wider specification is not 
an issue as long as appropriate justifICation (ie: data) for the specification is 
included in the submission. 

• r- specifications should reflect the manufacturing capability of 
the process, not simply the ICH limits. The limits proposed in ICH are 
considered safety limits, but limits for this product should take into 
consideration the capability of the process, as welL 

• For Sterility testing, Dr. Hussong noted that a 'is 
acceptable. Additionally, he requested that Janssen demonstrate that 

• Dr. Hussongfurther requested that the calculation/computation used to 
determine the - needs to be included in the NDA. 

The following specific item was discussed by FDA with regard to the diluent: 

• FDA noted that the diluent testing references the EP methodology. FDA stated 
that Janssen should be performing the co"esponding USP testing for these 
methods, includin" • . . - or stating why the method 



PDF page 241 of 288

( is not performed. Comparability for the two methods can be demonstrated or in 
cases where the methods are harmonized, simply state-USP. 

Does FDA agree with Janssen's proposal for a combination (370 C water bath and 
accelerated 450 C water bath) in vitro release test for risperidone extended release 
microspheres for injection, based upon the correlation and supporting information 
provided in the Drug Product SpecificationslMethods section of this pre-NDA 
package? 

The Agency agreed in principle that the combination method for in vitro release 
testing was acceptable. The Biopharmaceutics Division has requested that a 
teleconference be set up to further discuss the specijics of the method, 
specijications, etc. A briefing package will be prepared by Janssen for this 
teleconference which will include the proposed methodology and specijications, 
rationalljustijication for the combination method and a discussion of the 
discriminating ability of the 45"C water bath method. 

The Biopharmaceutics Division requested that all dissolution data, methods, 
etc. included in the CMC section of the NDA also be included in Item 6 of the 
NDA. Janssen agreed with this request. 

Container Closure: Does FDA agree that Janssen may implement the safety needle 
design recognizing that ......,... for the risperidone extended microspheres for 
injection vials and diluent syringes will need to be adjusted, in addition to the current 

- As discussed in the Container 
Closure section of this pre-NDA package, the .." will be 
determined once the commercial safety needle is available. 

FDA recognized Janssen's intention to comply with the current requirements for 
safety needles. Dr. Seevers agreed with the outlined approach to justify the 

• ___ L. He further noted that all 
data and rational used for the justification should be included in the NDA. 

Drug Product Stability: Does FDA agree that the stability data package planned for 
suhmission in the NDA is acceptable? Specifically, we would like FDA's concurrence 
on the proposed protocols for the commitment and marketed stability batches for both the 
risperidone extended release microspheres for injection and the diluent. 

Dr. Seevers requested clarification on whether or not the planned storage for 
the product in the kit is under refrigeration. Janssen confirmed that the 
instructions for the kit will be to store under refrigerated conditions. 

Dr. Seevers further questioned whether or not the NDA will be filed with all 
stability data necessary for assessment of expiration dating at the time of 
submission. He further explained that submission of a large volume of data 
during the end phase of the review process may constitute a major amendment 
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( and as such re-start the review time clock. Janssen confmned that the NDA 
will be filed with 12 months of stability data for both the microspheres and 
diluent. 

Dr. Seevers questioned the availability of in-use reconstituted stability data 
since these data are necessary to include in the labeling for hospital use of the 
product. Janssen confirmed that these studies have been conducted and these 
data will be part of the NDA. 

Dr. Seevers noted that the protocols for the commitment batches (microspheres 
and diluent) seemed appropriate. Janssen clarified that it is our intention to 
use the diluent and microspheres validation batches as the commitment batches. 
FDA acknowledged and agreed with this approach. 

Dr. Seevers defe"ed the acceptance/agreement of the marketed stability 
protocols until the NDA review process. He suggested that ifit is our intention 
tostut/y -__ 

- J time intervals) as noted in the protocols contained in the briefing 
package, then these time points should be studied with the commitment batches 
(ie: validation batches). Janssen clarified that it is our intention to study the 
mlcrospheres and diluent separately on marketed stability. It is not our 
intention to test the same lot of diluent included in the kit with the 
mlcrospheres. Again the Agency acknowledged and accepted this approach. 

Planned Post Approval Activities - Monovial Adapter: 

With regard to the proposal outlined for the post approval change associated with the 
monovial adapter, does FDA agree with the following: 

Modifications may be made to the current Alkermes facility, as proposed and explained 
in this package, even though the new· ;--:- will not be included 
at the time of the original NDA. 

Dr. Seevers noted that he could not comment on the planned facility modifications 
and that Janssen should contact the District Field Office to coordinate the facility 
changes and their impact on the planned PAl inspection for the NDA. 

The . . _ may be submitted as a Changes Being Effected - 30 Day 
Supplement, based on the information proposed in this package. including the 
information outlined to demonstrate product comparability and ... ..-- stability data 
for --.... of risperidone extended release microspheres for injection in the new 
container-closure system. 

FDA did not agree that the change for the _ could be submitted as 
a eBE. This change in the container closure system is a Prior Approval 
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Supplement, as noted in the cu"ent guidance. 
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Minutes of the Pre-NDA Meeting for 
RISPERDAL (risperidone) Depot Microspheres 

April 20, 2001 

SUMMARY OF DISCUSSIONS AT MEETING 

A pre-NDA meeting was held on April 20, 200 I with the Division of Neuropharmacological 
Drug Products to discuss JRF's plans for submitting an NDA for risperidone long-acting 
injectable in August, 200 I. Attendees at the meeting were as follows: 

JRF FDA 
Marielle Eerdekens, MD: Clin. Develooment Russell Katz, MD: Division Director 
Erik Mannaert, PhD: Pharmacokinetics Thomas Laughren, MD: Team Leader 
Claude McGowan, PhD: Reg. Affairs Liaison Andrew Mosholder, MD: Clinical Reviewer 
Patrick Sterkens, IR: Nonclinical Maria Sunzel, PhD: Biooharm Reviewer 
Keith Karcher, MS: Biostatistics Barrv Rosloff, PhD: Pharmf[ox Team Leader 
Todd McIntvre, PhD: Global Reg. Affairs Lois Freed, PhD: Pharmf[ox Reviewer 
Grant Ko, MD: Clinical Develooment Kun Jin, PhD: Statistical Team Leader 

Kallaooa Koti, PhD: Statistician 
Steve Hardeman, RPh: Reg. Proiect Manager 

The discussions were based on the list of questions that were submitted in the briefing document. 
Therefore, the questions and the major points that were discussed are listed below (FDA 
responses are italicised and bolded). 

CLINICAUBIOSTATISTICS/AND CLINICAL PHARMACOKINETICS 

I. At our End-of-Phase (EOP) 2 meeting on April 13, 1999, the Division stated that a single 
study with assay sensitivity would be required to support the submission of a fileable NDA 
for the risperidone long-acting injectable formulation. The Division also stated that if the 
results from the placebo-controlled trial, RlS-USA-121, are positive, no other clinical data 
would be required for a fileable NDA. 

The NDA for the risperidone long-acting injectable formulation will include the following 
Phase 3 trials: 

Placebo-controlled trial 
RlS-USA-12l To demonstrate the efficacy and safety of risperidone long-acting 

injectable formulation. 
Supportive trials 
RlS-INT-61 
RlS-INT-57 

Comparative, 'noninferiority' trial with oral risperidone 
Open-label, long-term safety trial 
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• Does the Division agree that the efficacy and safety data from these trials (see Section 4.5.3) 
are adequate for the filing and review of the NDA? 

Dr. Katz responded that yes, there appears to be adequate information for the filing 
and review of the NDA. 

• Given the efficacy and safety results ofRIS-USA-121 (see Section 4.5.3), do the data from 
RIS-USA-121 appear to demonstrate sufficient evidence of the efficacy and safety of 
risperidone long-acting injectable for the Division to approve the NDA? 

Although this was considered a review issue, RIS-USA-121 seems sufjicientfor 
approvaL Efjicacy data from RIS-INT-61 can be included in the NDA, but the FDA 
has no interest in this trial and it will not be used in the labeL Dr. Laughren reiterated 
what had been said at the EOP-2 meeting: oral supplementation would need to be 
included in the dosing section of the label because the effectiveness of the entire 
treatment regimen was tested. The proposed paragraph in the labeling section of the 
briefing document probably does not reflect sufjicient information about oral 
supplementation. 

As a follow-up question, JRF asked for confirmation that, based on what was provided 
in the briefing package, FDA had not identified any refusal-to-file (RTF) issues. 
Dr. Katz stated that, with one exception, no other RTF issues had been identified (for 
more details, see pp 8-9 for the discussion regarding Question 2 of the nonclinical 
section). 

2. Based on recommendations from the FDA (correspondence dated January 21, 2000),JRF 
submitted an amendment to RIS-USA-121 (Serial No. 016, February 29,2000), which 
limited the patient population to those patients with schizophrenia. As shown in the 
following table, 39 patients with schizoaffective disorder had entered the trial before this 
amendment was made. Similarly, 61i patients in RIS-INT-57 had a diagnosis of 
schizophrenia, although 110 patients had schizoaffective disorder. To comply with 
recommendations from the FDA, the primary efficacy and safety analyses will be based on 
data from patients with schizophrenia. Additional analyses of patients with schizoaffective 
disorder and all patients were conducted. (JRF acknowledges the ongoing discussions with 
the FDA regarding the indication for RISPERDAL.) 

2 
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Number of Patient. 
Trial Schizophrenia Schizoaffective Total 
RIS-USA-121 400 39 439 
RIS-INT-57 615 110 725 

• Is this approach acceptable to the Division? 

Yes, the approach appears acceptable, providing the primary analysis of patients with 
schizophrenia is positive. 

3. As discussed during the EOP-2 meeting, an open-label, 12-month safety trial (RIS-INT-57) 
was conducted to support the long-term safety of the risperidone long-acting injectable 
formulation. As shown in the following table, a total of 725 treated patients participated in 
the trial, including 615 patients with schizophrenia and I \0 patients with schizoaffective 
disorder. A total of 579 patients (489 patients with schizophrenia) have been treated for 
approximately 6 months (:2:155 days), and 361 patients (301 patients with schizophrenia) have 
been treated for approximately I year (:2:337 days). 

Number of Patient. 
Study Schizophrenia Schizoaffective Total 
RIS-INT-57 615 110 725 
Treated for 6 mos 489 90 579 
Treated for I yr 301 60 361 

• Does the Division concur that there are a sufficient number of patients in this trial to support 
a statement in the label about the safety of the long-term use of risperidone long-acting 
injectable? 

Yes, the number of patients was considered sufficient for this decision, although FDA 
was noncommittal regarding a statement about long-term use in the label and 
indicated that it would ultimately be a review issue. JRF should only describe findings. 

On a related point, JRF noted that there seemed to be a difference in language 
regarding long-term use of anti psychotics in several labels, citing as examples those 
for olanzapine and ziprasidone. FDA responded that they had labeled what the 
companies had studied, did not intend to create confusion, and would investigate 
possible inconsistencies. 

The design of a long-term maintenance/relapse prevention trial was also discussed. 
Dr. Laughren stated that the design of such a trial would preferably include a stable 

3 
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baseline period of 11 weeks andfor responders, a subsequent randomized treatment 
period (placebo versus active) of a minimum of 6 months duration. 

4. The FDA requested that JRF demonstrate, from a pharmacokinetic perspective, 
bioequivalence between risperidone oral and long-acting injectable formulations. 
Bioequivalence has been established in a Phase 2, pharmacokinetic trial (RIS-INT -32), and 
through limited pharmacokinetic blood sampling in a Phase 3, non-inferiority trial 
(RIS-INT-61). 

The FDA also requested that JRF compare the Phase 3 (to-be-marketed) formulation with 
formulations used in Phase i and Phase 2 trials. Data from a single-dose, pharmacokinetic 
study, RIS-INT-54, demonstrated that Phase 2 and Phase 3 formulations were equivalent with 
respect to extent of absorption (AUC), but not for Cmax. 

The long-acting injectable formulation used in Phase 3 clinical trials (N~ 1500 patients 
treated with risperidone long-acting injectable) is the same as the to-be-marketed 
formulation. Therefore, no formal bioequivalence trial was performed with the 
to-be-marketed formulation. 

• Does the Division concur that JRF has fulfilled the requests for the biopharmaceuticai 
approach? 

The Division agreed. 

Apr ~'''~ flO! ~ , 'c.y ~, .::;',f 1 ., • I. 

4 
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5. At the EOP-2 meeting, JRF described a phenomenon of high fluctuations in plasma levels 
observed in a few patients (9 of 145 patients) treated with risperidone long-acting injectable 
formulations during Phase I and Phase 2 trials, although these peak plasma concentrations 
did not exceed values observed with an oral dose of 8 mg risperidone. In line with the 
Division's agreement at the EOP-2 meeting on the proposed sampling scheme (I", 4th, and 
7th day after the injection) for the Phase 3 clinical trials with the optimized injectable 
formulation, JRF plans to use these data to describe the variability in plasma exposure in the 
pharmacokinetic secticn of the label. 

• Is this approach still considered acceptable to the Division? 

JRF's approach seems reasonable, but the Division will need to see the results. 
Dr. Katz acknowledged that the briefing document indicated that peak plasma 
concentrations for all patients observed to date were below those observed with the 
8 mg oral formulation, information presumably intended to assure the FDA that there 
was no safety issue. However, Dr. Katz stated that the Division was more concerned 
about whether this was a potential product performance issue: with early release, 
plasma levels may fall below therapeutic levels before the end of the treatment cycle. 
With the aid of back-up slides, JRF illustrated that early release was considered to be a 
Phase 1 formulation issue. JRF further stated that two datasets will be available to 
allay these concerns: 
• Datafrom two pharmacokinetic studies (RlS-INT-54 and RlS-INT-72) in which 

the to-be-marketed formulation was used and frequent plasma samples were 
collected. 

• Pharmacokinetic data from plasma samples collected on Days 1, 4, and 7 after 
injection from more than 1000 patients who participated in the Phase 3 trials. 

FDA agreed that these data would help JRF address this issue in the NDA and would 
facilitate their review. 

5 
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6. In the placebo-controlled trial, RIS-USA-121, and in pharmacokinetic trials, JRF has 
provided pharmacokinetic evidence of dose proportionality of25, 50, and 75 mg of the 
risperidone long-acting injectable formulation (see Section 4.4.4.1). Single-dose, 
pharmacokinetic data have also been obtained with the intermediate doses of37.5 and 
62.5 mg in trial, RIS-INT-72. 

• Based on the pharmacokinetic evidence of dose proportionality, does the Division agree that 
data from RIS-INT-72 will be sufficient to support the recommended use of the intermediate 
dose of37.5 mg in the product label (see Section 4.1.1)? 

If the Division agrees with JRF that the 25 mg - 75 mg data demonstrate dose 
proportionality, then the 37.5 mg dose should be acceptable. Of course, text in the 
label depends on the outcome of the review. 

7. The pooled analysis for the ISS will include all completed Phase 1,2, and 3 trials, except for 
RIS-INT-72 (see Section 4.4.1, Table 6). This single-dose, pharmacokinetic trial was 
designed to assess the intermediate doses of37.5 mg and 62.5 mg ofrisperidone long-acting 
injectable. The trial will not be completed in time for incorporation into the pooled database 
and, for this reason, safety data from RIS-INT-72 will be presented separately in the ISS. 

• Is this approach acceptable to the Division? 

Yes 

• The ISS pooled datasets, excluding RIS-INT-72, will be provided electronically. Is this 
approach acceptable to the Division? 

Yes 

8. Pharmacokinetic, efficacy, and safety data from 49 elderly patients (~65 years old) have been 
collected during the long-term safety trial, RIS-INT-57. During the EOP-2 meeting, the 
Division agreed that JRF did not need to conduct a separate efficacy trial in elderly patients, 
as long as some data (preferably pharmacokinetic and safety data) were provided for these 
patients. 

• Does the Division agree that JRF has provided information from a sufficient number of 
elderly patients to support a recommended dose of 25 mg 1M every 2 weeks in elderly 
patients [i.e. identical to the recommended dose for nonelderly patients (Section 4.1.1 )]? 

Dr. Laughren asked whether JRF had collected pharmacokinetic data in elderly 
patients. He noted that in the label for oral risperidone, a lower starting dose for the 

6 
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elderly (0.5 mg b.i-d) is recommended. However, for the new formulation, JRF is 
proposing the same starting dose in elderly and nonelderly patients. Dr. Laughren said 
that dosing recommendations for the elderly will be determined during the review and 
will depend on the similarity of the pharmacokinetic profiles for the elderly and 
nonelderly. If the pharmacokinetic profile of the elderly is markedly different from 
that of the nonelderly with the new formulation, JRF may need to provide a lower 
starting dose for elderly patients - to which Dr. Katz added, "if you have a lower dose". 
Ifpharmacokinetic profiles of the elderly and nonelderly are substantially different, 
FDA may request that JRF conduct a pharmacokinetic triaL This will be determined 
during the review. 

Dr. Katz confirmed that no separate efficacy trial in the elderly would be required. 

9. On May 5, 2000, JRF submitted a proposal to the Division for conducting 2 trials with 
RISPERDAL Oral Solution in children and adolescent patients with schizophrenia (see 
Section 4.5.10). The proposal included protocol outlines for a pharmacokinetic trial 
(RlS-USA-160) and a placebo-controlled trial in children and adolescent patients with 
schizophrenia (RIS-USA-23 I). We will address requirements for the risperidone long-acting 
injectable formulation in children and adolescents when discussions concerning the proposed 
studies have concluded. 

The Division noted that they have been remiss in responding to JRF, that they still owe 
JRF a response, and hope to provide one soon. It was further noted that the Division 
has yet to respond to other sponsors with anti psychotics. 

10. Based on the statistical analysis plan for the Phase 3 studies (RIS-USA-121, RIS-INT-61, and 
RIS-INT-57), the ISE, and ISS (see Sections 4.5.5 to 4.5.7), does the Division agree that the 
clinical data will be analysed and presented in a manner suitable for the Agency to file and 
review the NDA? 

FDA asked if JRF's imputation scheme for missing items in the PANSS subscales was 
specified in the protocoL JRF responded that although the imputation scheme was not 
in the protocol, it was included in the statistical analysis plan (SAP), which was 
finalised and approved prior to breaking the blind. 

FDA also asked if the pooling strategy for small sites that JRF used for exploring 
treatment-by-investigator interactions was specified in the protocoL JRF responded 
that this also was specified in the SAP. While acceptable, FDA suggested that the two 
documents should be consistent. 

7 
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There was some discussion about the planned ANCOVA analysis of change from 
baseline in total PANSS score. Due to disagreement between the biostatistics reviewer 
and the statistical team leader about the importance of treating the baseline PANSS 
score as a random effect, it was decided that a separate teleconference would be held to 
discuss the issue further. [Postmeeting note: Claude McGowan contacted Steve 
Hardeman on Friday, 27 April 2001, about the needfor a teleconference to discuss this 
issue. Steve responded to Claude on Monday, 30 April 2001, and related that Dr. Jin, 
the statistical team leader, indicated this would not be an issue and that no further 
discussion would be required. Stevefurther added that the SAP for the Phase 3 studies 
is adequate for the filing and review of the NDA.J 

II. Individual trial datasets will be provided for the three Phase 3 trials, RIS-USA-12I, 
RIS-INT-6I, and RIS-INT-57. 

• Is this approach acceptable to the Division? 

Yes 

12. Patient exposure (duration of treatment) to risperidone long-acting injectable will be 
calculated as the number of days from the date of the first injection to the date of the last 
injection. This definition includes the 3 weeks of oral supplementation following the first 
injection. 

• Is this approach acceptable to the Division? 

Yes 

13. Treatment-emergent adverse events will be defmed as those adverse events with an onset 
between the first injection with risperidone long-acting injectable and up to 49 days after the 
last injection. This definition includes the 3 weeks of oral supplementation following the 
frrst injection and, for the majority of.t>atients, the main release phase ofrisperidone (see 
Section 4.4.4.1) following the last injection. 

• Is this definition of treatment-emergent adverse events acceptable to the Division? 

Yes 

14. ECGs were centrally read by _ Cardiac Alert in RIS-USA-12I, RIS-INT-6I, and 
RIS-INT-57. Three correction factors will be applied to the analysis ofQT data, using 
Bazett's formula, Fridericia's formula, and the linear formula according to Sagie et al. (see 
Section 4.5.5.1.3.5). Based upon discussions with a number of academic cardiologists, JRF 

8 
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believes that Fridericia's fonnula is a more reliable correction factor for risperidone, which 
causes an increase in heart rate. For this reason, the focus of the clinical research reports and 
integrated summary documents will be on analysis results using Fridericia's fonnula. 
However, reference will be made to results based on all 3 correction factors. 

• Is this approach acceptable to the Division? 

While the FDA agreed that Bazett'sformula overcorrectsfor increased heart rate, they 
also believe that Fridericia's formula undercorrects and, therefore, may also be 
misleading. The Division offered to share with JRF an internal guidance document, 
which describes two correction factors that the Division prefers to either the Bazett's or 
Fridericia's correction factors. Steve Hardeman will provide a copy to Claude 
McGowan. [Postmeeting note: The guidance on QT analysis has been received by 
JRF.} JRF noted that the clinical research reports are almost finalized and requested 
that the proposed analysis be included only in the ISS. FDA agreed that the results of 
the QT analysis proposed by the Division need only be included in the ISS. 

15. The NDA will include data up to April 30, 2001 (inclusive); the incidence of deaths and 
serious adverse events reported in the 4 ongoing trials (RIS-INT-63, RIS-USA-196, 
RIS-JPN-16, RIS-INT-62) would be summarized in the ISS up to this data cut-off date. The 
4-month safety update will include all safety data from the 2 ongoing, open-label extension 
trials, RIS-INT-63 and RIS-USA-196 (see Section 4.5.4), up to and including the data cutoff 
date of May 15, 2001. For the two remaining ongoing trials, RIS-JPN-16 (single-dose, 
pharmacokinetic trial) and RIS-INT-62 (comparative, non-inferiority trial with olanzapine 
tablet), interim safety data will not be available at the time of the 4-month safety update. 
However, the incidence of deaths and serious adverse events in these trials will be updated as 
of August 31, 2001. 

• Is this approach acceptable to the Division? 

Yes 

NONCLlNICAL 

1. At the Carcinogenicity Assessment Committee (CAC) meeting of April 13, 1999, the design 
and dose selection of the rat carcinogenicity study were discussed. Based on this meeting, the 
FDA made recommendations to JRF. The written reply to these recommendations is 
included in Attachment 2 of this briefmg document. 

• Does the FDA concur with the responses to these recommendations? 

Yes 

9 
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• Has 1RF adequately addressed all issues related to the local site carcinogenic potential of 
risperidone long-acting injectable? 

Yes, although it will depend on review of the data. 

2. 1RF has conducted several toxicology studies with the risperidone long-acting injectable 
formulation (Section 4.3.4.1, Table 5), including tolerance studies in several species, primary 
irritation studies in the rabbit, and repeated-dose toxicity studies in the rat and dog. Although 
no reproductive or mutagenicity studies were conducted with the risperidone long-acting 
injectable formulation, these studies are available for oral risperidone (RISPERDAL Tablet 
NDA, 20-272). In addition, acute and chronic toxicology studies of the microspheres vehicle 
have been conducted by Alkermes (DMF). 

• Does the FDA concur that reproductive and mutagenicity studies conducted with orally 
administered risperidone are sufficient for the filing and review of the NDA for the 
risperidone long-acting injectable formulation? 

When JRF inquired about potential RTF issues (see Question 1 in the clinicaV 
biostatistics/and clinical pharmacokinetic section), FDA noted that there was one 
potential issue. There was some concern about the lack of reproductive data with the 
copolymer, which could become a RTF issue if not adequately addressed. JRF asked 
whether FDA's concern was specific or was based on a general lack of information 
about the copolymer. FDA confirmed that the concern was bp.sed on a general lack of 
knowledge about the copolymer, although there are several products on the market 
that use the micros ph ere technology. JRF explained that the copolymer is broken 
down into two endogenous compounds, lactic acid and glycolic acid (hydroxyacetic 
acid). After some discussion, FDA agreed that if JRF addressed the metabolic 
disposition of the copolymer, a RTF would be avoided. JRF responded that this data 
would be included in the NDA. FDA noted that addressing the issue proactively would 
probably avoid a RTF, but added that if the data were not compelling, Segment 2 and 
Segment 3 reproductive studies could be requested. 

Dr. Sunzel asked if JRF had evaluated the effect of temperature increase (fever) on the 
microspheres. JRF responded that in vitro release data as afunction of temperature 
are available. 

With respect to the Division's request for in vitro genotoxicity data, FDA asked 
whether JRF intended to cite another company's data. If so, Dr. Katz noted the NDA 
might have to be filed as a 505 b (2) application, which is used when the sponsor relies 

10 
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on data in the label of another product. After the business relationship between JRF 
and Alkermes was explained, it was considered not to be relevant to the toxicity data 
provided by Alkermes in their DMF. However, if JRF were to cite data from a 
mutagenicity study conducted by a third party, it might still be relevant. JRF indicated 
that it would probably be easier to conduct the study. 

GENERAL 

I. In Section 3.1.2 of this briefmg document, we have provided a summary of issues raised by 
the Division during the EOP-2 meeting (Table 2). Resolution of these issues, as well as 
others raised since the submission of the IND, are summarized in Table I (see Section 3.1.1). 

• Does the Division agree that these issues have been adequately addressed (Table I)? 

Yes 

• Does the Division agree that no additional issues have been identified? 

Yes 

2. The proposed label changes have been outlined in Section 4.1. 

• Does the Division concur that the proposed changes to the label would be acceptable, 
providing that the Division's review of the data substantiate and agree with JRF's 
conclusions? 

The proposed changes to the label are probably acceptable, but this is a review issue. 
FDA asked whether JRF was planning to use a separate label for the new formulation. 
JRF replied that it was still considering options vis-a-vis ease of use by prescribers 
once launched. FDA noted that they preferred one label for the oral and new 
formulations for ease of tracking. 

3. The nomenclature, risperidone depot microspheres, has been used in clinical and nonclinical 
research reports that will be submitted in the NDA. However, JRF is contemplating using 
nomenclature such as 'risperidone long-acting injectable' for the RlSPERDAL label. 
• Is the proposed nomenclature for the label consistent with that used for this type of 

formulation? 

The Division will consult with OPDRA on this issue, but encouraged JRF to submit a 
proposal under the IND, which would be forwarded to OPDRA. JRF noted that the 
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term, 'long-acting', was being explored as an alternative to 'depot' because of the 
negative connotations of the latter term for some patients. For this reason, JRF is 
considering use of the term 'long-acting' both in the trademark and, more generally, 
as a descriptive term in publications and promotional materiaL FDA indicated that 
they could not guarantee its acceptability, but OPDRA would make the determination 
of whether the terminology was confusing or was a potential safety issue. 

Before leaving, JRF reminded FDA that while clinical data for all doses would be 
submitted. JRF does not intend to market doses above 50 mg. 

-.J 

Dr. Katz indicated that they were flexible, but that the decision would depend on their 
review of the data. 

, ,..,"" 'L UJ.4 1J •• I~.ji,::" 
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MEMORANDUM 

DATE: June 28, 2002 

FROM: Director 
Division of Neuropharmacological Drug Products/HFD-120 

TO: File, rilDA 21-346 

SUBJECT: Action Memo for NDA 21-346, for the use of Risperdal Consta in 
patients with schizophrenia 

NDA 21-346, for the use of Risperdal Consta, an intramuscular injection of 
risperidone to be administered every 2 weeks in patients with schizophrenia, was 
submitted by Janssen Research Foundation on 8/31/01. Risperidone is already 
marketed for the same indication in several oral formulations. The application 
includes reports of numerous studies, including a single adequate and well
controlled trial (Study 121) that purports to demonstrate the effectiveness of the 
treatment in patients with schizophrenia. 

The application has been reviewed by Dr. Gurpreet Gill-Sangha, chemist (review 
dated 6/24/02), Dr. Vinayak Pawar, microbiologist (review dated 4/29/02), Dr. 
Maria Sunzel, Office of Clinical Pharmacology and Biopharmaceutics (review 
dated 6/21/02), Dr. Lois Freed, pharmacologist (review dated 6/25/02), Dr. 
Sharon Van, statistician (review dated 5/2102), Dr. Earl Hearst, medical reviewer 
(review dated 5/13/02), and Dr. Tom Laughren, team leader, psychiatric drugs 
(memo dated 6/21/02). The review team has concluded that the treatment is 
effective, and that the clinical safety data support approval, and I agree. 

However, Dr. Freed has identified several findings that are of concern. 
Specifically, she has noted the occurrence of adrenal and kidney tumors in 
males, as well as osteodystrophy in both sexes, in a rat carcinogenicity study of 
the injectable product, findings that were not seen with the oral product. In 
addition, she has identified -impurities in the final product that would require 
qualification, for which the sponsor has not provided appropriate data. 

In particuiar, the frequency of the tumors (benign and malignant combined), in 
male rats is: 

Saline Control Vehicle Control Low Dose High Dose 

Pheochromocytoma 
Renal Tubular tumors 

3/50 
0/50 

3/50 
0/50 

3/50 
0/50 

12/50 
5150 
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The frequency of osteodystrophy (sternum) is as follows: 

Males 
Females 

Saline Control 

0/50 
7/50 

Vehicle Control 

1/50 
4/50 

Low Dose High Dose 

1/50 
8/50 

33/50 
21/50 

(This study also revealed increases in other tumor types. including mammary 
gland. pituitary. and pancreas; these are tumors often seen with anti-psychotic 
drugs. as well as with oral risperidone. and are considered to be related to 
elevated prolactin and of no relevance for humans.) The sponsor has addressed 
the unique tumor data. suggesting that these tumors are also the result of 
elevated prolactin (prolactin is increased with injectable risperidone). 

In particular. the sponsor proposes that the elevated prolactin resulted in an 
exacerbation of chronic renal disease. which. through a complex sequence of 
metabolic events (including derangements of calcium homeostasis). resulted in 
osteodystrophy and kidney tumors. Dr. Freed has performed an extensive 
review of this proposed mechanism through a detailed literature review. and 
concludes that this explanation is not persuasive. 

I agree. Briefly. as Dr. Freed points out. although the literature describes 
associations between chronic renal disease and kidney tumors and 
osteodystrophy in the rat. and there are multiple histologic findings in the kidney 
in this study. these findings are not consistent with the typical description of 
chronic renal disease. Further. the literature suggests that 
tumors/osteodystrophy are only seen in the context of severe renal disease. 
which is not seen in this study (indeed. the sponsor has concluded that chronic 
renal disease was not increased in the male rats. in which tumors occurred, while 
it was increased in females. in which tumors did not occur). Dr. Freed also 
contemplates the possibility that increased prolactin might directly cause 
osteodystrophy. but support for this mechanism in the literature is not compelling. 

Regarding the occurrence of pheochromocytoma. the sponsor again proposes 
increased prolactin as the cause. with or without a contribution of chronic renal 
disease. Again. while the literature discusses a possible association between 
elevated prolactin and these tumors. it is not definitive on this point. In addition. 
and critically. the sponsor has performed a study to examine the potential 
mechanism(s) responsible for the differences seen between the oral and 
injectable product, and has determined that. in fact. the AUC for prolactin after 
oral administration is greater than that seen after intramuscular administration. If 
elevated prolactin were a critical step in the genesis of these pathologies. we 
would expect to see them in studies of the oral product; we. of course. do not 
(the sponsor's claim that the difference in the pattern of the prolactin increase 
with the oral as compared to the injectable is responsible for the different findings 
is entirely conjecture and also not at all persuasive). 
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It is also important to note that these findings occur at a dose that results in 
AUCs of risperidone (and its active metabolite) that are lower than those seen 
with the recommended maximum human dose. Therefore, there is no threshold 
for the tumor findings (the sponsor has documented that the drug is not 
genotoxic). 

I believe that these findings, as well as the absence of other studies now 
necessary as a result of these findings (see below), support a Not Approvable 
action. 

Although there is a statistically significant increase in the occurrence of adrenal 
and renal tumors in male rats at the high dose, one could argue that these 
findings are not numerically large, and could be considered a chance finding. 
That is, it might be argued that this finding is not unique to intramuscular 
risperidone, and that had another study been performed with the oral drug, such 
a finding might have emerged. 

I believe, however, that this finding is a "real" finding, and, at least in the context 
of this single study, not likely to be a chance finding. I believe that the 
pharmacology team (Drs. Freed and Rosloff) agrees with this. Whether or not 
such a finding would have emerged had additional stUdies been performed with 
the oral drug is, of course, unknown (even if it had, our actions as a result of it 
would likely have been different-see below). 

The appearance of these new tumors (and the magnitude of their occurrence) as 
a result of a simple change in route of administration may raise questions about 
the validity or meaning of these results; after all, such a finding is unexpected (we 
had asked the sponsor to perform this study because we were concerned about 
local, not systemic, tumor production). However, the occurrence and strikingly 
high incidence of osteodystrophy in this study (in both sexes), cannot be subject 
to the claim that this is a chance finding. This finding, coupled with the absence 
of this finding with oral risperidone, makes it clear, beyond doubt, that a change 
in route can give rise to important, new toxicities. Of course, the mechanism of 
this finding is unknown (it is worth noting that this product represents not just a 
simple change in route of administration, but also, of course, a change in the 
formulation, which, in addition to the presence of new components [with potential 
toxicities], could have effects on the distribution of the drug itself, with unknown 
consequences), but this does not negate the finding, of course. 

Therefore, the tumor findings must, in my view, be given credence. That is, we 
have seen that a change in route can give rise to a clear, unambiguous, new 
finding (osteodystrophy). We have also seen that the tumor findings are 
statistically significant in this study, establishing that, while not representing an 
overwhelming numerical increase, they are likely not a chance finding. Further, 
as discussed earlier, the sponsor's attempts to dismiss the findings on the basis 
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of a proposed mechanism are not, in my view, persuasive (indeed, even if one 
accepted their proposed mechanism(s), this would not establish the findings as 
irrelevant for humans, as Dr. Freed has pointed out}. Taken together, these 
factors lead me to conclude that 1M risperidone, in this formulation, should be 
considered carcinogenic in animals, at this time. 

Despite this conclusion, one could argue that the application should be approved, 
with appropriate language in labeling. I do not agree. 

I can see little justification for making this product available while the question of 
its potential carcinogenicity is open. This product is not a therapeutic advance of 
the sort that might justify its marketing with this finding. While the product was 
designed, ostensibly, to increase compliance in.schizophrenic patients (an 
important goal), the sponsor has not demonstrated that this would result. One 
could imagine that patients might, in fact, be less compliant with this product than 
with the oral product (for example, they might not return to the clinic to receive 
the injection, they might not tolerate an injection in the long term, etc.). In any 
event, this product represents, at best, a potential advantage that has not been 
demonstrated. Of course, the sponsor might be able to either justify the 
marketing of this product in the face of these findings (perhaps by performing a 
study that documents increased compliance), or document that these findings 
are not relevant to humans. However, at this time, they have done neither. 

It is possible that these findings might be considered relevant for oral risperidone 
as well. However, even if these findings had been seen with oral risperidone 
when that application was under review, we might have still approved it with 
appropriate language in labeling; such an action might have been justified 
because a new treatment for schizophrenia is considered an important advance. 
As I have noted above, however, these considerations do not obtain at this point 
for the injectable. Beyond this, of course, the signal exists only for the injectable, 
and, as explained above, there is sufficient reason to believe, at this time, that 
this finding is real, and that such a difference in findings between the two 
products is believable. For this reason, I believe that no action is indicated at the 
moment with regard to the oral product. If subsequent events support the 
conclusion that these findings are relevant for the oral product, we will need to 
take appropriate action. 

In addition, as Dr. Freed points out, the tumor and osteodystrophy findings 
necessitate additional embryofetal studies. Although we had told the sponsor at 
early meetings that no such studies would be required with this product. this was 
with the understanding that no important findings would emerge in the other 
animal studies; unfortunately, other findings were seen that make the new 
studies necessary prior to approval. The lack of such studies, by itself, would 
support a Not Approval action. 
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As Dr. Freed has also noted, the sponsor has not provided evidence that 'of the 
- impurities that require qualification have been qualified. 

Finally, Drs. Sunzel and Gill-Sangha have additional comments to be sent to the 
sponsor. These are not reasons for a Not Approvable action. Importantly, as Dr. 
Gill-Sangha notes, the ultimate approval of the application is dependent upon a 
satisfactory inspection of the AP I facility in Italy. 

For the reasons stated above, then, I have concluded that the application is Not 
Approvable, and I will issue the attached letter. 

Russell Katz, M.D. 

Jl.?P"· "3 iHIS ':1::.'1 
Of.! I~J:~'C;:~;~\l 
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6/25/02 

NDA 21-346 - MEMO TO FILE 

I concur with the recommendations made in Dr. Freed's review of 6/25/02. 
Differences in the chronic toxicity and to a lesser extent carcinogenicity findings suggest 
a meaningful difference in the preclinical safety profiles of the p.o. and i.m. formulations 
of risperidone. An embryo fetal development study of the i.m. formulation would help 
determine if this difference extends to the area of reproduction. It is recommended that 
such a study use a group dosed orally for comparison. 

Barry Rosloff 
Supervisory Pharmacologist 

, I 
V···'-'.'I., .1... 
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

DATE: 

FROM: 

June 21, 2002 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

Thomas P. Laughren, M.D. 
Team Leader, Psychiatric Drug Products 
Division of Neuropharmacological Drug Products 
HFD-120 

SUBJECT: Recommendation for Approvable Action for 
Risperdal Consta (risperidone long-acting injection) for the treatment of 
schizophrenia 

TO: File NDA 21-346 
[Note: This overview should be filed with the 8-31-0 I 
original submission.) 

1.0 BACKGROUND 

Risperidone is a 5HT21D2 receptor antagonist that is currently marketed in an immediate release 
tablet and a solution (Risperdal) for the treatment of schizophrenia. This formulation consists of 
extended release microspheres that are to be suspended in a diluent provided with the microsphere 
powder just prior to deep, 1M gluteal injection every two weeks. The sponsor wishes to market 3 
dosage strengths: 25, 37.5, and 50 mg. The proposed dose range for risperidone long-acting injection 
(risperidone LA) is 25 to 50 mg every 2 weeks. 

The rationale for this depot formulation is improved compliance, a problem with schizophrenic 
patients. There are currently two other depot antipsychotic formulations available, i.e., fluphenazine 
and haloperidol decanoate. 

We held three meetings with the sponsor during the development of this product: 

The first meeting (6-19-97) was held shortly after the submission of the IND (IND 52,982; submitted 
3-18-97). The purpose of this meeting was to generally discuss what would be needed in a 
development program for this product: 
-While we noted that a clinical trial showing a difference would be necessary, we agreed that a single 
positive trial would suffice. Since this formulation is generally used for maintenance treatment, we 
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strongly recommended a randomized withdrawal trial. However, even at this early point, they did 
not seem inclined toward a maintenance study. 
-There was some preliminary discussion of what would be needed regarding carcinogenicity. We 
requested additional documentation from a 6-month 1M dog study and a proposal for a study to 
document that there are no local injection site changes. Alternatively, they were invited to try to 
make a case that further testing was not needed. 

An EOP2 meeting was held on 4-13-99: 
-The sponsor submitted protocols for study 121 (a 12-wk, placebo-controlled fixed dose acute study), 
study 61 (a noninferiority trial for European registration), and study 57 (a 12-month safety study). 
-We again strongly encouraged a randomized withdrawal trial, but indicated that, in principle, study 
121 would suffice, if positive. 
-Since the plan for study 121 included oral supplementation during the early weeks of depot 
treatment, to prevent dropouts, we indicated that the drug would be recommended for use with early 
supplementation. 
-We suggested that priority review would be unlikely. 
-The required PK program was discussed in detail. 
-A plan was discussed for further evaluation of excessive fluctuation of plasma levels that had been 
observed in a few patients. 
-There was extensive discussion of the carcinogenicity requirements for this formulation. It was 
noied that the CAC had discussed the sponsor's proposed 24-month rat study, and that, due to 
concern regarding local changes observed in several species, they were not inclined to accept the 
plan for submission of the NDA with only 12-month interim sacrifice data. We also asked for 
documentation for their dose selection. 

A preNDA meeting was held on 4-20-01: 
-We again discussed study 121, and indicated that, in principle, this was sufficient to show efficacy. 
-The plan to analyze patients with schizophrenia and schizoaffective disorder separately was 
endorsed. 
-We generally endorsed the adequacy of the expected exposure data for this formulation. 
-It was again confirmed that the PK program, as described, appeared to be adequate. 
-There was additional discussion of the concern about excessive fluctuation in plasma level observed 
in a few phase I subjects. The sponsor described a plan to fully explore this issue for the NDA, and 
this appeared to be adequate. 
-There was discussion of what would be needed to support dosing recommendations for the elderly, 
namely, actual PK data. 

This NDA required reviews by the CMC, pharmacology/toxicology, biopharmaceutics, and clinical 
groups. The CMC review was conducted by Gurpreet Gill-Sangha, Ph.D. The 
pharmacology/toxicology review was conducted by Lois Freed, Ph.D. The biopharmaceutics review 
was conducted by Maria Sunzel, Ph.D., with additional consultation by Vanitha Sekar, Ph.D. The 
primary review of the efficacy and safety data was done by Earl Hearst, M.D., from the clinical 
group. Shamon Yan, Ph.D., from the Division of Biometrics, also reviewed the efficacy data. 
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As noted, the studies supporting this supplement were conducted under IND 52,982, which was 
originally submitted 3-18-97. The original NDA was submitted 8-31-01. 

We decided not to take this NDA to the Psychopharmacological Drugs Advisory Committee. 

2.0 CHEMISTRY 

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

3.0 PHARMACOLOGY • 

As noted, the sponsor was asked to conduct a 2-year carcinogenicity study in rats to further explore 
local changes observed in earlier studies. The rat study was conducted, and revealed several findings 
of concern (see review by Lois Freed, Ph.D., for details). Significant, dose-related effects were. 
observed for 2 new tumor types in male rats, i.e., benign pheochromocytoma and renal adenoma. 
Neither tumor was observed to be dose-related in the oral studies with risperidone. In addtion, there 
was a substantial, dose-related occurrence of osteodystropy with risperidone LA, again a finding not 
observed with oral risperidone. This latter finding gives some credibility of this alternative route of 
administration being associated with a different profile of toxicity. It is further significant that the 

. exposure levels in the rats at which these effects were observed are only slightly in excess oflevels 
seen in humans at the recommended doses, and the exposures at the next lower dose at which the 
effects were not observed are well below human exposures. While the sponsor has made an effort 
to explain the findings as prolactin related, Dr. Freed has argued that a careful look at the actual 
prolactin data and the animals experiencing these effects does not support the sponsor's argument. 

At the time of completing this memo, this issue is not finally resolved and the primary and 
supervisory pharmacology reviews have not been finalized. However, it is my impression, based on 
data and arguments that I have heard thus far, that this is a significant problem for this drug. In a 
sense, this is a convenience form of this drug, and it is associated with a signal of risk in rats that is 
not observed with oral risperidone. Thus, I think it would not be unreasonable to not approve this 
NDA, pending a response from the sponsor to present a better argument, if possible, regarding why 
this signal may not be relevant for humans. .-----------------

4.0 BIOPHARMACEUTICS 

This depot formulation provides a small initial release of drug, followed by a lag time of about 3 
weeks, and then continues for 4 to 6 weeks. With q 2weeks dosing, steady state is reached in 2 
months. Oral supplementation is needed during the first 3 weeks to cover patients during the lag 
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phase. While there was some concern about excessive early release in an initial formulation, this 
was not seen with the TBM formulation in the phase 3 trial. 

The pharmacokinetics of risperidone LA have been adequately characterized and I am not aware of 
any biopharmaceutics concerns that would preclude an approvable action on this NDA. 

5.0 CLINICAL DATA 

5.1 Efficacy Data 

5.1.1 Overview of Studies Pertinent to Efficacy 

Our review of efficacy was based on the results of study 121, a 12-week, acute study of3 fixed doses 
of risperidone LA and placebo in patients with schizophrenia. The sponsor also submitted results 
of study 61, a noninferiority trial comparing risperidone LA and risperidone tablets, conducted for· 
purposes of European registration. Since we have not accepted this approach to efficacy in this 
condition, this study was not reviewed with regard to efficacy. Efficacy data were also collected for 
a third study, i.e., 57, a 12 month, open safety study. Since the efficacy data from this trial are not 
interpretable from our standpoint, these data were also not reviewed. 

5.1.2 Summary of Study RIS-USA-121 

This was a randomized, double-blind, parallel group, 12-week, fixed-dose study comparing 
risperidone LA (25, 50, or 75 mg, q2wks, IM) and placebo in adult inpatients or outpatients meeting 
DSM-IV criteria for schizophrenia or schizoaffective disorder. Patients selected for this study were 
discontinued from their current antipsychotic medications and switched to oral risperidone 4 mg/day 
during a I-week run-in period. Only patients who successfully completed this open run-in were 
randomized. Randomization was stratified based on inpatient/outpatient status and on baseline 
P ANSS total score (> or:'O. 80). Patients randomized to risperidone LA were given supplemental 
oral risperidone during the first 3 weeks of the trial (with dose depending on risperidone LA dose, 
i.e., 2 mg/day for 25 mg group, 4 mg/day for 50 mg group, and 6 mg/day for 75 mg group). During 
the trial, a decision was made to stop recruiting patients with schizoaffective disorder, and thus, the 
patients were roughly 90% schizophrenic. The analysis will focus only on patients with 
schizophrenia. There were roughly 90 patients per each of the 4 groups in the sample analyzed 
(n=370). There were substantial dropouts before reaching the 12 week endpoint, with the % 
completing to 12 weeks ranging from 32 (for placebo) to 48% (for all 3 drug groups). [Note: The 
dropout rate of 52% for drug patients is quite high, but not too surprising, given that this was a 12-
week trial, with a placebo arm, so that clinicians may have been more inclined to drop patients who 
were not optimally controlled. This high dropout rate is also balanced by the fact that the OC 
analyses were also significantly in favor of drug.] The patients were about 3/4 male, mostly black 
or Caucasian, and the mean age was about 38 years. 
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Assessments included the PANSS and CGI, at baseline and q2 weeks. The primary outcome was 
change from baseline to endpoint in PANSS total score, and I will focus on that outcome. As is 
usually the case, the ITT data set included all randomized patients who received at least one dose of 
assigned treatment, and had baseline and at least one followup P ANSS assessment. The LOCF 
analysis was considered primary, but OC was also done. ANCOV A was the statistical model 
employed, with baseline .score as the covariate. If the overall analysis was significant, pairwise 
comparisons of active drug groups with placebo were made. The overall analysis for P ANSS was 
highly significant (p<0.0001), as were all the pairwise comparisons of active drug vs placebo (in both 
LOCF and OC analyses): 

Efficacy Results on PANSS Total Score for RlS-USA-121 (LOCF) 

Ris LA 25 mg (n=93) 
Ris LA 50mg (n=98) 
Ris LA 75 mg (n=87) 
Placebo (n=92) 

Baseline PANSS .o.baseline PANSS 
81.7 -6.1 
82.3 -8.7 
80.1 -5.6 
82.0 +2.6 

[P-value(vs pbo») 
p<O.002 
p<0.002 
p<O.002 

While not described here, results on the 5 subscales of the PANSS (including positive and negative 
symptoms), the CGI, and OC analyses, generally favored all 3 risperidone groups over placebo. 
Subgroup analyses based on age, gender, and race suggested some possible differences, however, 
overall, the effect appeared to be preserved regardless of demographic subgroup, at least numerically. 

Comment: Both Drs. Hearst and Van considered this a positive study, and I agree. 

5.1.3 Comment on Other Important Clinical Issues Regarding Risperidone LA 
S£hizophrenia 

Evidence Bearing on the Question of Dose/Response for Efficacy 

• 
All 3 dose groups beat placebo, and the 50 mg group was numerically the best. Labeling should 
reflect this finding of no clear evidence of an advantage of the higher dose groups over the 25 mg 
group, and this should be the target dose. 

Clinical Predictors of Response 

Exploratory analyses were done to detect subgroup interactions on the basis of gender, age, and race. 
While there were some differences suggested in responsiveness in different subgroups, I do not feel 
the data are sufficient to be the basis for any labeling statements suggestive of differences. 

Size of Treatment Effect 
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-CVA: Given recent interest in looking at the occurrence of cerebrovascular accidents (CVAs) in 
patients with vascular dementia taking atypical antipsychotics, it was noteworthy that there were 4 
reports of "CV A" among patients receiving risperidone in this program. Two of these involved oral 
risperidone and two were taking risperidone LA. 

-A30860 CRlS-INT-63): 38 y/o male; taking risperidone LA 75 mg 1M q2wks for 
approximately 8. months; experienced increase in psychotic symptoms and also 
"concentration problems, was easily irritated, had a sleep disorder, and could not find the 
right words." He was discontinued from risperidone LA and hospitalized. An MRl revealed 
a "probable cerebral aneurysm." Folowup information was not available. 
-A30050 CRlS·INT-57): 54 y/o male; taking risperidone LA 75 mg 1M q2wks for 
approximately 10 weeks; he was hospitalized with a pulmonary embolism, and was also 
noted to have "anoxic brain injury," that was judged to have occurred during transport to the 
hospital; few details are avaiblable; apparently discharged to a nursing home. 
-A30146 CRlS-lISA-121): 44 y/o male; taking oral risperidone LA 2-4 mg/day for 
approximately 9 days; at that time he was hospitalized and diagnosed with metastatic lung 
cancer, but also noted on MRl to have "multiple CV As that were felt to be embolic and not 
due to metastases." He had expressive aphasia, dysarthria, and right handed weakness. 
-A30015 CRlS·INT-61): 44 y/o female; taking oral risperidone· LA 2 mg/day for 
approximately 6 months; experienced right handed numbness and some loss of strength in 
her right hand; she was diagnosed with "possible stroke." 

These cases all seem very different, with clear alternative explanations for the CV As in 3 of the 
cases; the fourth case is unclear as to diagnosis or cause. Thus, I don't view this as a signal of risk 
for risperidone, but rather, as events most likely unrelated to taking risperidone in either form. 

5.2.2 Conclusions Regarding Safety of Risperidone LA in Schizophrenia. 

There were no new safety findings to suggest a substantially different safety profile for risperidone 
LA compared to that observed for oral risperidone, and no basis for substantially different labeling 
for risperidone LA compared to that for oral risperidone. 

5.3 Clinical Sections of Labeling 

We have modified the clinical sections of the draft labeling that is included with the approvable 
letter. The explanations for the changes are provided in bracketed comments in the draft labeling. 

6.0 WORLD LITERATURE 

There was no literature to review in this application. 
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7.0 FOREIGN REGULATORY ACTIONS 

To my knowledge, risperidone LA is not approved for the treatment of schizophrenia anywhere at 
this time. We will ask for an update on the regulatory status of risperidone LA for the treatment of 
schizophrenia in the approvable letter. 

8.0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC) 
MEETING 

We decided not to take this NDA to the PDAC. 

9.0 DSI INSPECTIONS 

Three sites were inspected and found to be satisfactory. 

10.0 LABELING AND APPROV ABLE LETTER 

10.1 Final Draft of Labeling Attached to Approvable Package 

Our proposed draft oflabeling is attached to the approvable letter. As noted, we have made changes 
to the sponsor's draft dated 8-31-01. 

10.2 Foreign Labeling 

Risperidone LA is not approved for the treatment of schizophrenia anywhere at this time. 

10.3 Approvable Letter 

The approvable letter includes draft labeling and requests for a literature update and a regulatory 
status update. 

11.0 CONCLUSIONS AND RECOMMENDATIONS 

I believe that Janssen has submitted sufficient data to support the conclusion that risperidone LA is 
effective and acceptably safe in the treatment of schizophrenia, with the exception of the rat 
carcinogenicity data. This concern regarding a signal for carcinogenicity is discussed under 3.0 
(Pharmacology). The sponsor needs to make a stronger case that this signal is not of sufficient 
relevance to humans before we could consider the final approval of this product.··-~-- ___ . 
-:---------~-------~----.:...... However, I would also not object to 
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a nonapproval action, based on these findings. 

cc: 
Orig NDA 21-346 
HFD-120 

/ 

HFD-120rrLaughrenIRKatzi AMosholderlEHearstiSHardeman 

• 
DOC; MEMRSPLA.AEI 
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This Is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 
------------------------------------------------------.. 
/s/ 

Thomas Laughren 
6/21/02 09:50:16 AM 
r~EDICAL OFFICER 
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CONSULTATION RESPONSE 
Division of Medication Errors and Technical Support 

Office of Drug Safety 
(ODS; HFD-400) 

DATE RECEIVED: 09/18/01 DUE DATE: 05/20/02 ODSCONSULT#: 01-0207 

TO: 
Russel Katz, M.D. 
Director, Division ofNeuropharrnacological Drug Products 
HFD-120 

THROUGH: 

Steven D. Hardeman, R.Ph 
Project Manager, Division of Neuropharmacological Drug Products 
HFD-120 

PRODUCT NAME: NDA SPONSOR: Janssen Pharmaceutical 
Risperdal Consta™ (Risperidone for Injection) 
25 mg, 37.5 mg and 50 mg 

lIiDA: 21-346 

SAFETY EVALUATOR: David Diwa, Pharrn.D. 

SUMMARY: In response to a consult from the Division ofNeuropharrnacologica1 Drug Products (HFD-
120), the Division of Medication Errors and Technical Support (DMETS) has performed a review of the 
proposed proprietary name Risperdal Consla 1M to determine the potential for confusion with approved 
proprietary and established names as well as pending drug names. 
Dl'I1ETS RECOMMENDATION: DMETS has no objections to use of the proposed proprietary name 
Risperdal Consla 1M. In addition, we recommend revising the labels and labeling as outlined in section ill 
of this review in order to minimize potential errors with the use of this product 

DMETS' decision is considered tentative. The ftrm should be notifIed that this name, and its associated 
labels and labeling must be re-evaluated approximately 90 days prior to the expected approval of the 
NDA. Are-review of the name prior to NDA approval will rule out any objections based upon approvals 
of other proprietary names, and established names from the signature date of this document 

Carol Holquist, R.Ph Jerry Phillips, RPh 
Deputy Director Associate Director 
Division of Medication Errors & Technical Support Office of Drug Safety 
Office of Drug Safety Center for Drug Evaluation and Research 
Phone: (301) 827-3242 Fax: (301) 480-8173 Food and Drug Administration 

G,1j:rA.lT~ <-Ire o.P "lo j Ad';"i" 
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DIVISION OF MEDICA nON ERRORS AND TECHNICAL SUPPORT 
OFFICE OF DRUG SAFETY 

HFD-400; ROOM 1S832 
CENTER FOR DRUG EVALUATION AND RESEARCH 

PROPRIETARY NAME REVIEW 

DATE OF REVIEW: 05/3/02 

NDA: 21-346 

NAME OF DRUG: Risperdal COnsta .... (Risperidone for Injection) 25 mg, 37.5 mg and 50 mg 

NDAHOLDER: Janssen Pharmaceutical • 
I. INTRODUCTION 

This consult was wri nen in response to a September 18, 200 I, request from the Division of 
Neuropharmacological Drug Products (HFD-120) for an assessment of the proposed proprietary drug 
name, Risperdal Consla"'; regarding potential name confusion with other proprietary and established 
drug names. In addition, the container label, carton labeling and insert labeling were also submitted for 
review and comment. 

The sponsor, Janssen Pharmaceutical, currently markets Risperdal (risperidone) as a I mg/mL oral 
solution as well as 0.25 mg, 0.5 mg, I mg, 2 mg, 3 mg and 4 mg oral tablets. 

PRODUCT INFORMATION 
Risperdal Coruta (Risperidone for Injection) is a combination of extended release microspheres for 
injection and a diluent for parenteral use. The product is an antipsychotic agent indicated for the 
treatment of schizophrenia. The extended release microspheres formulation is a white to off-white 
powder, which will be available in strengths of 25 mg, 37.5 mg and 50 mg risperidone per vial. The 
diluent for parenteral use is a clear, colorless solution in which the microspheres will be suspended 
prior to injection. The recommended dose ofRisperdal Consta is 25 mg every two weeks by deep 
intramuscular (IM) gluteal injection. The maximum dose should not exceed 50 mg every two weeks. 
Oral Risperdal should be given with the first injection and continued for 3 weeks to ensure that 
adequate plasma concentrations are maintained prior to the release phase of risperidone from the 
inje;:tion site. Injections should be alternated between the two buttocks. Two different dosing 
strengths of Risperdal Consta should not be combined in a single administration. The product 
should be stored in the refrigerator at temperatures between 2°C to 8°C (36°F 46°F). If refrigeration 
is unavailable, the product can be stored at temperatures not exceeding 25°C (77°F) for no more than 
7 days prior to administration. 

Risperdal Consta will be provided in ---.----_._----- The . . 
Alms system will contain a vial of micro spheres, a pre-filled syringe of2 mL diluent, one SmartSite 
Needle-Free Vial Access Device, and one NeedlePro 20 gauge safety needle 

[ 

2 



PDF page 277 of 288

n. RISK ASSESSMENT 

The D?>1ETS medication error staff conducted a search of several standard published drug product 
reference texts"u.iii as well as several FDA databases'v and SAEGISTU Pharma-ln-Use databasev for 
existing drug names which sound-alike or look-alike to Risperdal Consta to a degree where potential 
confusion between drug names could occur under usual clinical practice settings, A search of the 
electronic online version of the U.S. Patent and Trademark Office's Text and Image Database was also 
conductedVi

, An expert ~anel discussion was conducted to review all fmdings from the searches. 

A. E:>"1'ERT PANEL DISCUSSION 

Information was gathered from the D?>1ETS Expert Panel regarding their professional opinions on the 
safety of the proprietary name Risperdal Consta, This included potential concerns regarding drug 
marketing and promotion relating to the proposed name, The group is composed of D?>1ETS Medication 
Errors Prevention Staff and representation from the Division of Drug Marketing, Advertising, and 
Communications (DDMAC), The group relies on their clinical experience, other professional 
experiences and a number of standard references when making a decision on the acceptability of a 
proprietary name. 

The Expert Panel was concerned about the potential risk of sound-alike/look-alike name confusion 
between the proposed name and the proprietary names Concerta, Cons/ilac and Constulose, These 
products are listed in Table I below, along with the dosage forms available and usual dosage, 

DDMAC did not have any concerns with the name Risperdal Consla in regard to promotional 
claims. 

TABLE I 
Product Name Dosape r~ Established Dame Usual aduJt dose* Other** 
RisperWiI Consta Risperidone fOT InjectiOD 25 mg 1M every 2 weeks 

25 mg, 37.5 ml!, 50 m2 
Coocerta Methylpbenidate Exteoded Release Tablets Children (2:6 yrs): 5 mg twice daily. SAILA 

8 mg, 36 mg Adults: 20 mg to 30 mg daily in 2 to 3 
divided doses 

Constilac lactulose Syrup 8 oz aod 16 oz bottles, aod 15 to 30 mL OT IO g to 20 g of SAILA 
30 mL unit dose. lactuiose daily 

Con.~ulose lactulose Oral Solution; 237 mL, 946 mL 
"Frequently used, not all-lOClus1ve. "LA: look-alike, SA-souad-alike. 

; MlCROMEDEX Healtbcare Intranet Series, 2000, MlCROMEDEX, Inc., 6200 South Syracuse Way, Suite 300, Englewood, 
Colorado 801 I 1-4740, ..bich includes tbe following published texts: DrugDex, Poisindex, Martiodale (Parfitt K (Ed), 
Martindale: The Complete Drug Refereoce. London: Pharmaceutical Press. Electronic version.), Index Nominum, and 
PDRlPbysician's Desk Reference (Medical Economics Company Inc, 2000). 

, Facts aod Comparisons, online version, Facts and Comparisons, St. Louis, MO. 

ill Drug Information Handbook 1999-2000, lacy CF, Annstrong Ll, Goldman MP, Lance lL (eds) Lexi-Comp Inc, Hudson 

'v New Drug Approvals 98-01, aod tbe electronic online version oftbe FDA Orange Book. 

v Data provided by T &T's SAEGIS ,... online service available at www.tbomson-tbo1l1SOll.com 
" WWW location httpJlwww.uspto.govltmdb/indelLhtmI. =. 3 
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B. AERS DATABASE SEARCH 

DMETS searched the FDA Adverse Event Reporting System (AERS) database for all postmarketing 
safety reports of medication errors associated with the name RisperdaL The MedORA Preferred 
Term (PT) "Medication Error," the drug names "Risperdal%," and "risperidone%", were used to 
perform the search. 

A total of 95 reports from the AERS search were retrieved and reviewed. Of the 95 reports, 
6 accounts involved the nllsinterpretation of RisperdaL All 6 events pertained to actual occurrence 
of medication errors. Results are listed in attachment A on page 10. 

C. SAFETY EVALUATOR RISK ASSESSMENT 

L 

I. 3-Needle and Alaris System 

2. Diluent f-----Alaris System) 

DMETS has concerns with the proposed packaging configuration for the diluent. By providing a -
---------- -----* _ there is potential risk that the diluent may be injected in error 
instead of the active ingredient. Post-marketing experience has demonstrated errors occurring with the 
inad"ment administration of diluent as a result of the diluent being provided in a' .---. -----
Therefore, we recommend supplying the diluent in a vial- . "'- ._ ...... -.'- -

3. AERS Database results 

DMETS identified six (6) post-marketing reports of medication error relating to the use ofRisperdal. 
Two reports involved medication errors between Risperdal and Requip (ropinirole). Four other 
medication error reports involved confusion between Risperdal and Relafen, Remeron, Rocaltrol, 
and carbergoline. Although Risperdal products have been available since December 1993, we 
identified six (6) medication error reports between Risperdal and various drug products, which were 
nl1ldomly received by the Agency. The number and year in which the post-marketing reports were 
received by the agency is shown in figure I on page 5. These reports did not show any specific 
pattern of name and packaging similarity with the drugs dispensed in error (see attachment A). 
Therefore, there is insufficient evidence at this time to conclude that the proprietary name, Risperdal, 
has significant potential for name confusion. DMETS will continue to monitor post-marketing 
medication errors in association with Risperdal. 
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Figure I 

Medication Error Reports Related to Risperdal 
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The term "Long Acting" in the established name of this product is not an officially recognized dosage 
form. We recommend that the Division consult Don Boring of the CDER Labeling and Nomenclature 
Committee (LNC) for comment on the correct nomenclature of the established name. 

5. Look-alike and sound-alike names 

In reviewing the name, "Risperdal Consta," the proprietary drug names Concerta, Constulose, and 
Constilac were identified as having the most potential for name confusion with the proposed modifier 
""Consta". 

Concerta (methylphenidate extended release tablets) is a CNS stimulant and schedule II controlled 
substance used in the management of attention deficit hyperactivity disorder. It is available as 18 mg 
extended release oral tablets. The recommended starting dose is 18 mg once daily. The dose may be 
individually adjusted in 18 mg increments up to a maximum of 54 mg a day. Certain aspects of the 
proposed name raise some concern. Concerta and the proposed modifier Consta sound somewhat 
similar. They also look similar, both sharing the prefix "Can" and the suffIx "ta". However, Risperdal 
Consta is an injectable product that will be administered once every two weeks as compared with 
Concerta, which is administered by mouth every day. In addition, the proposed modifier will be used in 
conjunction with the proprietary name Risperdal. The risk of selecting a wrong product from storage 
shelves is minimal since Risperdal Consta will be refrigerated and Concerta is stored at room 
temperature. Moreover, Concerta is a schedule II controlled substance with more prescribing and 
dispensing restrictions that will further decrease the risk of confusion with Risperda1 Consta. Therefore, 
based on information currently available, the risk of name confusion between Concerta and Risperda1 
Consta is minimal. 

Constulose is a hyperosmotic laxative used in the treatment of constipation. It is Alpharma's proprietary 
name for lactulose oral solution and is available in a concentration of 10 g lactulose per 15 mL The 
product is packaged in 237 mL and 946 mL containers. Although Constulose and the proposed modifier 
Consta, share the prefix "Canst", Constulose contains 10 letters while Consla contains only six. The 
suffix "lose" in Constalose is distinguishable from Consta in script and sound. In addition, the 
proposed modifier "Consta" will be used in conjunction with the proprietary name Risperdal. These 
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products are also different because Constulose is orally admirristered whereas Risperdal Consta will be 
admirristered intramuscularly. WillIe Constulose is usually dosed 15 to 30 mL daily, the recommended 
dose of Risperdal Consta is 25 mg every 2 weeks. Moreover, the risk of selecting a wrong product from 
pharmacy storage shelves is minimal since Risperdal Consta will be refrigerated and Constulose is 
stored at room temperature. Therefore, the potential risk of name confusion between Constulose and 
Risperdal Consta appears to be minimal. 

Constilae. a product mapufactured by Aim Laboratories, is another proprietary name for lactulose syrup. 
It is used in the treatment of constipation and is available in a concentration of 109 of lactulose per 
15 mL. The product is packaged in 8 oz and 16 oz bottles, and unit dose packages of 30 mL. Although 
Constilac and the proposed modifier Consta share the prefix "Const", Constilae contains 9 letters while 
Consla contains only 6 letters. The suffix "lac" in Consljlae is distinguishable from the modifier Consta 
in script and sound. Moreover, a prescription for Risperdal Consla will contain both the proprietary 
name and the modifier Consta. Conslilae is orally admirristered whereas Risperdal Consla will be 
administered intramuscularly. In addition, Constilae is usually dosed 15 to 30 mL daily, while the 
recommended dose of Risperdal Consla is 25 mg admirristered every 2 weeks. Furthermore, the risk of 
selecting a wrong product from pharmacy storage shelves is minimal since Risperdal Consta will be 
refrigerated and Consilae is stored at room temperature. Based on information currently available, the 
potential risk of name confusion between Constilac and Consta appears to be minimal. 

llL LABELING, PACKAGING, AND SAFETY RELATED ISSUES 

In reviewing the container label, carton labeling and the package insert labeling for Risperdal Cansta, 
DMETS has focused on safety issues relating to possible medication errors. We have identified several 
areas of possible improvement, in the interest of minimizing potential user errors. 

A. 2 mL DIl..UENT (Pre-filled Syringe: -~ 

I. We note that recent revisions to the container labels and carton labeling dated March 29, 2002, did 
not include the diluent label. The following comments refer to the old pre-filled syringe label. 
The statement identifying the diluent content should be listed first so that it is more prominent In 
addition, a statement should be provided identifying the pre-filled syringe contents as a diluent for 
Risperdal Consta. 

2. DMETS recommends providing the diluent in a vial rather than a pre-filled syringe in order to 
prevent the inadvertent adrnirristration of diluent without active ingredient. 

B. THE ALARIS SMARTSITE ACCESS DEVlCE DOSE-PACK 

I. CONTAINER LABEL 

a. Provide a statement indicating that the vial of microspheres is for single use only. 

b. Provide a statement indicating that the product is for ghneal intramuscular injection only. 

c. Express the strength as milligrams per vial for all strengths. For example, the label should read 
"25 mg/vial." 
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Ii. We notice that infonnation relating to the NDC number, active ingredients and storage has 
been repeated on two separate panels. Delete the duplicate infonnation. 

e. Provide information indicating that the product should be reconstituted prior to use. 

f. Provide space between the strength and "mg". In addition, increase the prominence of 
the expression "mg". 

2. CARTON LABELING 

a. Provide a statement indicating the strength of the reconstituted product. For example: once 
reconstituted each mL contains XX mg of risperidone. 

b. Relocate information about the dose pack contents from the side panel (Panel 3) to the 
principal display panel (panel I). 

c. See comment B If. 

d.r 

L 

3. PACKAGE INSERT LABELING 

Dosage and Administration 

a. The statement "Do not administer intravenously" found in the second paragraph of the 
Dosage and Administration section should be empbasized in the Instructions for Use 
section. 

I 
c. The statement' ------------------ should be revised to 

For example the above statement should read include the meaning of the 

C. THE 3-NEEDLE SYSTEM 

I. CONTAINER LABELS 

See statements Bla through Ble. 
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2. CARTON LABELING 

a. See comments under B la, B2a, and B3c. 

b. The content list, storage temperature directions and the cautionary statement "keep out of the 
reach of children" printed in white appear illegible against the green background. Increase the 
font size and/or use contrasting colors to increase the prominence. 

c. r 

d. 

f. 

g. 

h. 

I. 

L.. 

Provide a statement indicating the strength of the reconstituted product. For example: 
once reconstituted each mL contains XX mg of risperidone. 

Provide space between the strength and "mg". 

Increase the prominence of the statement "for gluteal intramuscular injection only" on 
panel 3. 

I 
3. PACKAGE INSERT LABELING 

a. The statement "Do not administer intravenously" found in the second paragraph of the 
dosage and Administration section should be emphasized in the Instructions for Use 
section. 

b. See comment B3c. 

( 8 
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IV. RECOMMENDATIONS: 

I. DMETS has no objection to tbe use of the proposed proprietary drug name Risperdal Consla. 

2. We recommend implementation of the labeling revisions outlined in section ill of this review to 
minimize potential errors with the use of this product. 

3 In addition, we reCO:mmend that the Division consult Don Boring of the CDER Labeling and 
Nomenclature Committee (LNC) for comment on the correct nomenclature of the establ isbed name. 

We would appreciate feedback of the fmal outcome of this consult. We are willing to meet with the 
Division for further discussion as well. Jfyou have any questions concerning this review, please contact 
the project manager, Sammie Beam, R.Ph. at 301-827-3242. 

Concur: 

Alina Mabmud, RPh. 
Team Leader 

David Diwa, Pbann.D. 
Safety Evaluator 
Division of Medication Errors and Technical Support (DMETS) 
Office of Drug Safety 

Division of Medication Errors and Technical Support (DMETS) 
Office of Drug Safety 
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A IT A TCHMENT A 

Table of Pertinent Medication Errors from the AERS Database 
AERSlDQRS DATE OF INTENDED DISPENSED ABBREVIATED NARRETlVEIOUTCOME 
IUSP# EVENTI PRODUCT PRODUCT 

REPORT 
1 3274299-1 ReJafen 500 mg RiBperdaJ 1 mg A pharmacy technician filled Risperdal 1 mg instead -- ofRelafen 500 mg for a }ong-t.erm-care (LTC) patient. 

According the reporter, the error occurred. because 
the two products are located next to each other and 
are similar in appearance. A LTC DUrse discovered 
the error before administration. 

2 3450738-8 R.emeron 30 mg RiBpenlaJ 3 mg A retail chain pharmacist misread the prescription for 

--- Remeron 30 mg, and filled it with RisperdaJ 0.3 mg 
instead. A physician disrovered the elTOT 01'1 ---

after reviewing the patient's prescription viaL The 
patient ingested the incorrect medication and this 
"did not contribute to patient's mental health." 

3 3508601-X - RocaJtroJ 0_25 meg RiBperdal 0_25 mg A hospit.al pharmacist misinterpreted the written 

I 
prescription for Rocaltrol 0.25 meg and filled it with 
Risperdal 0.25 mg. A nurse disrovered the error prior 
to administration. 

4 3513894-9 - Dostinex 2 mg RisperdaJ 2 mg A 68 year-old male patient with Parkinson's disease 
(Carbergnline) received Risperdal 2 mg instead of carbergoline 2 mg. 

He took RiBperdaJ 2 mg daily from 12127/99 to 
01101100. He reported "feeling out of it", loss of 
appetite, bouts of sobbing, sweating, panic attacks, 
and restlessness. 

5 3626379-6 - Requip RisperdaJ A patient was admitted to the hospital for "altered 
mental status." The patient's supply of "Requip" was 
determined to be "'Risperdal." The incorrect 
prescription was filled at 8 community pharmacy 8 
days ago. The patient recovered without complication 
12 to 14 hOllIS after the admission. 

6 3237479·7 ~ Requip 0_5 mg RisperdaJ 0.5 mg A 79 year-oJd patient received Risperdal 0.5 mg 
(ropinirole) instead of ropinirole (Requip) 0.5 mg. Apparently, a 

doctor misspelled "ropinirole." The patient became 
lethargic and confused temporarily after ingesting 
Risnerdal_ 

>\;"'):')":- Ii'.:: ·t'~l"" '·'1\\1 !-. r. _I . ..J .,. ., ..• I 

I ! . ' ~ I. 
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This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 
--------------------------------------------------
/s/ 

David Diwa 
5/17/02 10:57:27 AM 
PHARMACIST 

Alina Mahmud 
5/17/02 11:00:19 AM 
PHARMACIST 

Carol Holquist 
5/17/02 11:07:53 AM 
PHARMACIST 

Jerry Phillips 
5/17/02 11:29:54 AM 
DIRECTOR 
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Executive CAC 
Date of Meeting: 41Z3/0Z 
Rat Carcinogenicity Study 

Committee: Joseph Contrera, Ph.D., HFD-900, Acting Chair 
Jeri El Hage, Ph.D., HFD-5l 0, Alternate Member 
Robin Huff, Ph.D. HFD-570, Alternate Member 
Barty N. Rosloff, Ph.D., HFD-lZO, Supervisory Pharmacologist 
Lois M. Freed, Ph.D., HFD-lZO, Presenting Reviewer 

Author of Draft: Lois M. Freed, Ph.D. 

The following information reflects a brief summary of the Committee discussion and its recommendations. 
Detailed study information can be found in the individual review. 

NDA#21-346 
Drug Name: risperidone i.m. depot 
Sponsor: Janssen Pharmaceutica 

Rat Carcinogenicity Study: a Z-yr carcinogenicity study was conducted in Wistar rats at doses of 0, 5, 
and 40 mglkg. The study included both saline and vehicle controls. The following tumors were identified 
by the sponsor as significant drug-related fmdings: (a) increase in mammary adenocarcinomas in LDF, (b) 
increase in pancreatic islet cell tumors (particularly adenomas) in HDM and HDF, (c) increase in pituitary 
adenomas and adrenomedullary pheochromocytomas in HDM, (d) increase in mammary gland tumors 
(particularly adenocarcinomas) in HDF, (e) decrease in ovarian polyps and absence of ovarian tumors in 
females, (I) "marginal" increase in solid renal corticotubular tumors in HOM, (g) a significant trend in 
mammary gland tumors in males (compared to SC), (h) a significant trend in adrenal pheochromocytoma 
in females (compared to SC). No vehic\e- or drug-related fmdings were detected at the injection site. 

Executive CAC Recommendations and Conclusions: the ExeCAC concurred with the following tumor 
findings: (a) mammary gland adenocarcinomas in LDF and HDF, (b) pancreatic islet cell tumors 
[adenoma, combined adenoma/carcinoma] in HDM and pancreatic islet cell adenomas in HDF. (c) adrenal 
pheochromocytomas [benign, combined benign/malignant] in HDM, (d) renal tubular tumors [adenoma, 
combined adenoma/adenocarcinoma] in HDM, (e) pituitary adenomas in HDM. The Committee noted that 
the HD may have exceeded the MTD in males, based on body weight/clinical signs data. 

Joseph Contrera, Ph.D. 
Acting Chair, Executive CAC 

cc:\ 
!Division File, HFD-IZO 
IBRosloff, HFD-IZO 
ILMFreed, HFD-IZO 
ISHardeman, HFD-IZO 
1 ASeifried, HFD-OZ4 
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This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature.-
------------------------------------------------------------------------------.-.------------------------------------
/s/ 

Joe Contrera 
5/6/02 03:34:44 PM 

" . 
L.t~ V • • ' , . • .......... L. 
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