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1 Introduction

Risperdal Consta is an extended release form 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 III 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 III studies: a non-inferiority tgal RIS-INT-61 and a long term open
label trial RIS-INT-57. In these trials patients received biweekly injections of 25 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-121 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 PANSS.

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 1-week screening period, a 1-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 1-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 nisperidone 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 formulation to which the
patient was randomized (i.¢., 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 RIS-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 RIS-USA-196.

The trial was started on October 21, 1999 and ended on December 15, 2000. The final 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

e Male or female age 18 to 55 years, inclusive;

» Diagnosis of schizophrenia according to the DSM IV criteria;

* Baseline Positive and Negative Syndrome Scale (PANSS) 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 1V diagnosis of substance dependence within 3 months prior to screening visit was
exclusionary, but nicotine and caffeine dependencies were not exclusionary;

e . Tardive dyskinesia associated with more than mild symptomatology in the opinion of the

investigator;

History of neuroleptic malignant syndrome;

Documented organic disease of central nervous system;

Current seizure disorder requiring medication,;

A chinical significant ECG abnormality in the opinion of the investigator.

2.4 Efficacy Measures and Statistical Methods

Patients were interviewed at screening (Visit 1), 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 (PANSS)

The primary efficacy parameter was the change in the total PANSS 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 PANSS was to be
used. Dunnett's procedure was used to control for type I error of 5%.

If a PANSS 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 PANSS was also to be done for percentage
change in total PANSS and the positive symptom subscale.

2.4.3 Secondary Efficacy Parameters and Analyses

PANSS Subscales

The following subscales of PANSS were to be calculated:
Positive symptoms factors;

Negative symptoms factors;

Disorganized thoughts factors;

Uncontrolled hostility/excitement factors;
Anxiety/depression factors

DRV -

An analysis similar to the primary analysis on total PANSS 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



NDA 21-346 Risperdal® (Risperidone) Depot Microspheres Injection 6 of 20

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 PANSS strata.

Clinical Global Impression (CGYCGI-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.

2.5 Results - Sponsor's Analysis
2.5.1 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
schizoaffective disorder are excluded from the efficacy analyses.
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Screened
N= 354/672
Did not enter run-in
N= 931212
N= 461/46

1-Week Run-In Period

(Taper-down of antipsychotics ; all patients reeeive RIS Oral up to 4 mg/day)

Not randomized
N=42/7

Randomization
N=419/3%

3-Month Double-Blind Treatment

Placebo oral or RIS oral 2, 4, or 6 mp/day supplementation (Weeks 1-3)

Placebo depot or RIS depot 23, 50, or 75 mg injection every 2 weeks (Weeks 1-12)

7 of 20

No! Treated
N=19/0
Placebo depot RIS 25 mg depot RIS 50 mg depot RIS 75 mg depot
N= 9§8/9 N= 99/6 N= 103/14 N= 100/19
Week Continued =  65/6 Continved = 74/4 Continued =  84/12 Continued = 7777
k) DC= 3313 bDC=12512 DC=1902 DC= 2373
End of Completed = 31/1 Completed = 4872 Completed = 4917 Completed = 48/5
trial DC= 6778 DC=§1/4 DC= 8477 DC= 52/5

Source: Table SUB.6 and SUB 7 USA121
a: Included patients with schizoaffective disorder and patients with missing diagnosis.

N or DXC = total number or number of discontinued patients with schizophrenia / total number or number of

discontinued schizoaffective disorder
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The sponsor reported that there were no major differences in the incidence between treatment
groups 1n 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 two 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 1.

Table 1. Reasons for discontinuation of trial medication during double-blind: n (%) (patients with
schizophrenia)

Trial termination Placebo depot | RIS depot 25 mg | RIS depot 50 mg | RIS depot 75 mg
Teason {N=298) (N=99) (N=103) {N=100)
Discontinued for any 67 (68.4%) 51 (51.5%) 53(51.5%) 52 (52.0%)
T2350N
Adverse event 12 (12.2%) 11 (11.1% 12 (11.7%) 14 {14.0%)
Death 1(1.0%) 0 0 0
Insufticient response 29 (29.6%) 22(22.2%) 15(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%) 11 (11.0%)

Source: Table.SUB.7 USAJ21
One additional RIS depot 50 mg patient terminated the trial due to insufficient response. The termination visit came
more than 49 days afier the 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).

APPEARS THIS WAY
GH GaInIMA
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Table 2. Demographic and other baseline characteristics (patients with schizophrenia)
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Placebo depot | RIS depot25mg | RIS depot 50 mg | RIS depot 75 mg
(Characteristics (N = 98) {N =199} (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 (0.99) 36.2(0.93) 38.1(1.06)
Range 18— 54 1855 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 (139.0%)
Hispanic 12 (12.2%) 13 ( 13.1%) 11 ( 10.7%) 9 ( 9.0%)
Oriental F( 1.0%) 5( 5.1%) 4( 3.9%) 1( 1.0%)
Other 3( 3.1%) 3( 3.0%) 3( 2.9%) 2( 2.0%)
Body Mass Index (kg/mz_) n=9% n=99 n=102 n=100
Mean {SE) 27.8 (0.62) 30.2(0.79) 28.5(0.63) 29.6 (0.76)
Range 18 -49 17-59 18-48 1961
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 152.4-1956 144.8 - 195.6 149.9-198.1 147.3-193

Source: Table SUB.11 USA121

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 undifferentiated schizophrenia (Table
3).

ApPEARS THI WAY
0N CUTINAL
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Table 3. Baseline disease characteristics (patients with schiziphrenia)
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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 1( 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(9.66) 22.8(0.76) 21.4(0.7) 20.3(0.63)
Range (5-42) (8-44) (7-42) {9-43)
Age at first hospitalization, n=89 n=9] n=94 n=9%4
Mean (SE), 24.4(0.8) 25.1(0.93) 23.3(0.79) 23.2(091)
Range (1447) {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 PANSS 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 RIS depot 25 mg | RIS depot 50 mg | RIS 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 B23(1.41) |87 80.1(1.53)
Endpoint 92 84.5(2.12) |93 756(235) |98 73.6(2.03) |87 74.5(231)

Change from baseline to endpoint:

on c}w_nge)

Mean 92  2.5(L73) {93 -6.1(2.08) |98 -B.7(1.55) |87 -5.6(l.88)
Least squares mean 2.6 -6.2 -8.5 -74
Between-group diff on LS means
(RIS - Placebo) and 95% Cl -$8(-149,-27) 1-11.1(-17.1,-5.1) |-10.0(-16.2, -3.8)
p-value® (comparison with placebo

0.002 <0.001 <0.001

Source: Tables PANSS.1, PANSS 4 USA121
a: ANCOVA model including treatment, investigator, baseline value. Pairwise comparisons of least squares means by

Dunnett'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 of 8.7 pomnts), 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 15 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.

APPEARS THIS WAY
oy 01T HAL
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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
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Change from baseline in the positive and negative subscales 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)

Placebo depot

RiS depot 25 m

RIS depot 50 mg

RIS depot 75 mg

N  Mean (SE)

N Mean (SE)

N  Mean (S8E)

N Mean (SE)

Positive symptoms

Baseline 92 245(0.57) | 93  252(0.53) | 98 24.9(0.55) |87 24.5(0.65)
Endpoint 92 248079 | 93 23.0(0.81) [ 98 21.6(0.66) |87 22.5(0.85)
Change from baseline to endpoint:

Mean 92 03(65) | 93 -22(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 diff on LS means

(RIS - Placebo) and 95% CI -2.1 (4.2, 0.03) -3.4(-54.-1.3) -2.9(-5.0,-0.7)
p-value® (comparison with placebo

on change) 0.046 <0.001 0.005

Nepative symptoms

Baseline

92 20.0(0.63)

93 20.2(0.59)

98 20.1(0.62)

87 19.0(0.51)

Endpoint

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 -1.1(0.60)
Least squares mean 0.9 -2.4 -1.2 -1.2
Betw-group diff on LS means

(RIS - Placebo) and 95% CI -3.3(-5.0,-1.6) | -2.1(-38,-04) | -2.0(-3.8,-0.3)
p-value® (comparison with placebo

on change) <0.001 0.011 0.018

Source: Table PANSS.1 and PANSS.4 USA 12!
A: ANCOVA model including treatment, investigator, baseline value. Pairwise comparisons of least squares means by

Dunnett's test.

Other PANSS Subscales

Other subscales of PANSS were: disorganized thoughts, uncontrolled hostility/excitement, and
anxiety/depression. Change from baseline to endpoint for these subscales 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)

Placebo depot

RIS depot 25 mp.

RIS depot 50 mg

RIS depot 75 mg

N Mean (SE)

N Mean (SE)

N Mean (SE)

N Mean (SE)

Disorganized thoughts

Basehne 92 19.1(053) | 93 18.9(0.48) | 98 18.5(0.50) |87 18.7(0.50)
Endpoint 92 199(0.64) | 93  17.7(0.65) | 98 17.1(0.61) |87 17.4(0.60)
Change from baseline to endpoint:

Mean 92  0.8(049) | 93 -1.1¢05% |98 -1.3(048) |87 -1.3(0.53)
Least squares mean 0.9 -1.2 -1.5 -1.8
Betw-group diff on LS means

(RIS - Placebo) and 95% CI -2.1{-1.9, -0.4) 24(4.1,0.7) | -27(44,09)
p-value® (comparison with placebo 0012 0.003 0.001

on change)

Uncontrolled hostilitv/excitement

Baseline 92  78(0.36) | 93 71027y | 98 8.1(0.35) |87 7.2(0.29)
Endpoimt 92  89(046) | 93 814045 |98 T.2(038) |87 7.6(0.38)
Change from baseline 1o endpoint:

Mean 92 1.1(0.42) | 93 1.0¢0.45) 98 -0.8(0.28) |87 0.3(0.31)
Least squares mean 1.2 0.8 0.6 0.1
Betw-group diff on LS means

(RIS - Placebo) and 95% Cl -0.4 {-1.6, 0.8) -1.8(-3.0.-0.6) { -1.3(-2.6,-0.1)
p-value® (comparison with placebo 0.801 0.002 0.033

on change}

Anxiety/depression

Basghne 92 106(0377 1 93 104(0.33) [ 98 10.8(0.31) |87 10.6(0.38)
Endpoint 92 10.5(0.40) | 93 2.4(037) | 98 9.1(0.35) |87 9.1(040)
Change from baseline to endpoint:

Mean 92 -0.1(039) | 93 -10(034) | 98 -1.6(0.29) |87 -1.6¢0.36)
Least squares mean 0.0 -1.0 -1.5 -1.6
Betw-group diff on LS means

(RIS - Placebo) and 95% CI -1.0(-2.1, 0.04) -1.6(-2.6,-0.5) | -1.7{-2.8,-0.6)
p-vatue’ (comparison with placebo 0.064 0.001 0.001

on change)

Source: Table PANSS.] and PANSS.4 USA121
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 CGl
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 endpeint - LOCF analysis

(patients with schizophrenia)

RIS 25 MG DEPOT

I
RIS 50 MG DEPOT
Treatment group

I
RIS 756 MG DEPOT

Placebo depot

RIS depot 25 mg

RIS depot 50 mg

RIS depot 75 mg

on change)

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 28(0.12) | 96 2.7(0.10) |87 2.7(0.12)
Change from baseline to endpoint | 91 0.2(0.11) 93 03009 |96 -03(0.08) {87 -0.3(0.11
p-value® {comparison with placebo <0.001 <0.001 <0.001

Source: Table CGIL.3 USALZ1

a ANCOVA medel including treatment, investigator, bascline 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 PANSS 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 PANSS total score, the treatment
effect carries a p-value of 0.0001 from the ANOVA model. The model was adjusted by baseline
PANSS score and investigator. Both baseline PANSS score and investigator had a significant
effect on the treatment result (baseline p=0.0388, investigator p=0.0167). 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 of risperidone 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 PANSS score exists.
Pairwise comparisons between each of the dose group and placebo group were conducted. Tt 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 of total PANSS
score from observed cases was performed. The results are presented in the following table.

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

Placeb depot RIS depot 25 mg | RIS depot 50 mg | RIS depot 75 mg
N=29 N=38 N=43 N=42
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Baseline 76.6 (15.4) 799 (14.1) 78.2(11.9) 78.8 (14.1)
Endpoint 72.7 (15.8) 60.8 (15.3) 64.1 (15.4) 66.2 (19.0)
Change from baseline -3.9(10.5) -19.1(13.0) -14.1 (14.7) -12.7 (14.7)
p-value® 0.0001 0.0116 0.0538

a. p-values are from primary ANOVA model with Dunnett's adjustement
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Similar to the resuits 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 change 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 50 mg 75 mg Nominal
N=§2 n=93 n=9§ n=87 p-value
Age (year)'
<39 (n=181) -1.55(16.96) | -2.75(20.73) | -10.09 (15.75) | -7.35(20.15) | 0.2647
>= 39 (n=189) 6.19(15.52) | -8.60(19.37) | -6.73(14.70) | -4.02(15.10) | 0.0001
Sex
Female (n=94) 4.53(10.39) | -3.79(18.09) | -5.83(11.31) | -1.30(19.90) | 0.3839
Male (n=276) 203 (17.73) | -7.13(20.96) | -9.33 (16.09) | -7.79(15.95) | 0.0003
Race
Black (n=155) 0.94 (15.27) | -10.36 (18.58) | -10.16 (14.53) | -6.07 (18.92) | 0.0013
Caucasian (n=158) 1.43 (15.57) | -1.14(21.89) | -6.41 (15.75) { -2.83(15.71) | 0.1350
Hispanic (n=39) 3.36(16.76) | -5.58(20.29) | -7.80(15.22) | -14.67 (16.55) | 0.3403
Oriental (n=8) -13.25(18.01) { -10.50 (21.30) 0.2582
Other (n=10) 32.33 (25.81) | -0.67(12.01) | -24.33 (4.16) | -23.00 (N.A)* | not tested

1. The median age of 39 is used as a cut-point. 2.There was only one subject in this group.

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

2.6.2 Analyses of Secondary Efficacy Parameters

Secondary efficacy parameters, including subscales PANSS 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 Anxicty/Depression and
Uncontrolled Hostility/Excitement were not significant for the 25 mg depot group, but were
significant for the other two dose groups.

CGl 1s a 7-point scale and patients were measured as not ill, very mild, mild, moderate, marked,
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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 of CGI, 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 PANSS 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 PANSS score as compared to placebo group.
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1.0 Note on Levels of Statistical Significance

Trends in tumor incidence rates are tested for statistical significance at 0=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 «=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 NaCl 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=0.018). The trend test with the vehicle was not statistically significant
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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 T157 - T164, showing the
statistically significant increases in tumors against either control group by either trend test
or pair-wise comparison:.

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

Tissue Tumer Cs. C vs. Veh vs. Veh vs. Trend with Trend
Low High Low High C with Veh
Adrenal Gland Pheochromocytoma NS NS NS NS 0.0464 NS
Benign

Mammary Gland | Neoplasia < 0.0 < 0.0t <0.00E < 0.001 0.0017 0.00cd
Mammary Gland | Adenocarcinoma <0.01 <0.01 < 0.0F <0.01 0.0034 0.0003
Pancreas Islet Cell Adenoma NS <0.0L NS <0.0% 0.0009 0.0012
Thyroid Follicular Tumor NS NS NS NS NS 0.0278
Thyroid Follicular Adenoma NS NS NS NS 0.0323 0.0278

(C=8aline Control; Veh=Placebo Microspheres; Low=>5 mg/kg risperidol; High=40mg/kg risperidol.

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

Tissue Tumer Cvs. Low Cvs. Veh vs. Yeh vs. Trend Trend with
High Low High with C Veh
Adrenal Pheochromocytoma NS <001 NS <0.05 0.0004 0.0029
Gland {band m)
Adrenal Pheochromocytoma NS < 0.0} NS <0.0% 0.0013 0.00173
Gland (benign)
Kidney Renal Tubular Tumots NS <0.08 NS <{0.03 0.0020 0.0024
Kidney Tubular Adenoma NS NS NS NS 0.0073 0.0084
Mammary Neoplasia NS NS NS NS 0.025§ NS§
Gland
Pancreas Islet Cell Tumor NS <0.04 NS <(0.05 0.0074 0.0107
Pancreas Islet Cell Adenoma NS <0.03 NS NS 0.0069 0.0311
Pituitary Adenoma NS <0.08 NS < (.05 0.0048 0.0159
Thyroid Follicular Tumor NS NS <0.01 < (.01 NS 0.0038
Thyroid Follicular Adenoma NS NS <0.05 <0.0% NS 0.0074

C=Saline Control; Veh=Placebo Microspheres; Low=5 mg/kg risperidol; High=40mg/kg risperidal.
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2.3 Reviewer’s Resulits

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 (NCI program by D.B. Thomas ct 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 Tow'. 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 hlghllghted 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 1).
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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 11 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 15 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. @=0.010). 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 adenomas 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. o=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 Wistar rats, where 50 animals per gender received
either NACI 0.9%, the vehicle with placebo microspheres, or risperdal consta at 5 or 40
mg/kg 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 contro! 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 Microspheres
Adrenal Gland Pheochromocytoma, Benign 0.0464 0.1140
Mammary Gland Adenocarcinoma 0.0176 0.0049
Mammary Gland Adenocarcinoma, combined 0.0394 00107
acinar, papillary, etc.
Pancreas Islet Cell Adenoma 0.0007 0.0004

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

Tissue Tumeor Trend with Saline Trend with Vehicle
Control Microspheres
Adrenal Gland | Pheochromocytoma 0.0004 0.0003
{benign)
Adrenal Gland | Combined benign and 0.0004 0.0014
malignant
Pheochromocytoma
Kidney Tubular Adenoma 0.0073 0.0081
Kidney Combined tubular adenoma 0.002q 0.0023
and adenocarcinoma
Mammary Adenocarcinoma and 0.025§ 0.0874
Gland Fibroadenoma, predominant
Pancreas Islet Cell Adenoma 0.0037 0.0150
Pancreas Combined islet cell 0.0033 0.0055
adenoma and carcinoma
Pituitary Adenoma 0.0063 0.0151
Thyroid Follicular Adenoma 04756 0.0347
Thyroid Combined Follicular 0.5202 0.027q
Adenoma and
Adenocarcinoma

The sponsor reported some additional statistically significant tumor findings due to
groupings or due to using the less stringent o-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 findings 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.
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Table 5: Number of Deaths per Time Interval, Female Raits with Saline Control

53-78

79-91

92-105

106-107

Total

Number of Animals
Species: Rat
Sex: Female

Treatment Group

CTRL1 MED HIGH Total

N N N N

4 3 ] 8

2 6 6 14

1 5 5 1"

9 7 9 25

34 29 29 g2

50 50 &0 150

APPEARS THIS WAY

0H CRIGINAL
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Table 6: Mortality Trend for Female Rats, Saline Control

10

Dose-Martality Trend Testsr

C— -

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

Species: Rat
Sex: Female

Time-Adjusted

Method Trend Test

cox Dose-Mortality Trend
Depart from Trend
Homageneity

Kruskal-Wallis Dose-Mortality Trend
Bepart from Trend
Homogeneity

APPEARS THIS WIAY
ON ORIGINAL

Statistic

0.53
0.96
1.50

0.50
1.0
1.51

P
Value

0.4648
0.3262
0.4729

0.4793
0.3150
0.4700
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Figure 1: Kaplan-Meier Curves for Female Rats with Saline Control

Percent Survival
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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
Rate Tum
\%
Organ Name Organ Tumor Name Tumor (in CTRL MED [HIGH | or pvalue pValue
Code Code 1 (Exact} (Asymp)
ctrl type
grou
p)
Abdominal py  fMesothelioma, b o bee b b 0 A |1.0000 0.7997
mesothelium malignant
{Pituitary gland  |JE!  |Adenoma 4 64% P2 P8 2 MX  10.2895 0.2841
IPituitary gland  [El Elf““’"ha”“g“’ 782 low b 1 1 ;FA 0.6641 0.7196
Adrenal glands  |E3  |Adenoma, corticat 462 2% |1 1 2 IN  ]0.2931 0.2117
Adrenal glands  [E3 [ racochromoeyto b a0 by ]y b N boséd 0.0254
ma, benign
Adrenal glands |3 fpacochromocyto o) ge |y | 0 N b.6304 0.7086
ma, malign
. Adenoma, o
Thyroid glands  [E4 | 7™ st % |1 3 5 N 0.0508 0.0483
. Adenocarcinoma, o
Thyroid glands IE4 eollicula 632 % |t 0 0 IIN 1.0000 0.7975
Thyroid glands {E4  |C-cell adenoma |[E4 6% 3 1 3 N J0.3952 0.3168
Thyroid glands  [E4 -cell carcinoma [E8 2% |1 1 0 N j0.8670 0.8423
Ovaries G31  [Pdenoma, 452 {o% b 1 0 0.6304 0.7086
fubulostromal
Ovaries G31 (oranulosatheca do. do B 0 N [1.0000 0.9230
cell tumo
Ovaries Gyl pexcordstomal doo Lo b b 0 irN 1.0000 0.8851
ftumour,
Ovaries G31  |Fibroma M2 0% 0 1 0 N 0.6304 .7086
Uterus G33  [Polyp 22 18% P 3 1 IN  ]0.9948 0.9864
[Uterus K333  ICarcinoma R % 2 0 0 FA  11.0000 0.8740
Cervix G34  [Polyp 22 k% P 1 1 IN  0.6887 .5463
Spleen JH Hemangioma MVE  P% | 0 0 N 11.0000 0.7975
ymph node(s), .
esenteric |H39 Hemangioma MVE  10% P u 4 .8806 p.9191
JILymph node(s), Hemangiosarcom
resenteric H39 { MV u% b 0 0 MX  {1.0000 0.8836
tHematopoietic [Thymoma, 5
ystem H4 bredominantly Iy |H152 10% |5 g 0 fIN . [0.9953 0.9840
ematopoietic Thymoma,
Igstem [H4 bredominantly Iy 154 p% i D ) P‘N 0.8228 0.8631
Mmmary gland JI2 (Fibro)adenoma }4 0% (0 0 1 IN  0.4286 0.1309
Mammary gland JI2 Fibroadenoma. 41 6% I3 6 5 N [0.3518 0.3777
12 04/29/02
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predominant
% Fibroadenoma, o - b 7371
{Mammary gland {i2 bredominant 1442 1% R 3 i X .7614 .78

Mammary gland |i2 IAdenocarcinoma |6 8% H 12 14 IMX 0.0208 0.0176

ammary gland |12 :c‘iizzi‘_’ca“"“"ma’ 621 |o% b 1 0 Fa o635 0.7127

[Mammary gland {2 ga‘ﬁj‘l‘;‘;;“"“oma’ 625 low b |t b N 6304 0.7086

ILiver It ?dee‘;:)‘f:a"““‘a‘ le 4os b 3 g N j0.3306 0.3305

SoRt tissuc s f;fgg::;“""ym b4t Lo o b i MX 03219 0.2773

Soft tissue M8 emangioma  [MV8 (0% [0 1 0 N Jo.6304 0.7086

Brain N1 Eﬁg‘:‘tﬁf“ 74l bu L P 0 er 1.0000 .7975

Pancreas ip i‘e‘%f“"ma’ slet hor  low o |1 7 II'N 0.0007 0.0002

Urinary bladder JU3  [Leiomyoma M7 h% P o o Jv [to000 08943

Table 8: Combined Tumors for Female Rats with Saline Control
Natur
Tum| al Tum
Organ Name %l;}g:: Tumor Name or | Rate CJIR MEDJHIGH| or 821 1::5 (i\:a::e)
Code Kin ctrl type ymp
jgroup)
Adrenal glands {111 f:;iﬁ;ﬂ’g%’;‘gfmma*bemg“ p22 o b 3 0.0630  10.0644
Adrenal glands {111 ﬁzﬁggs‘r‘gm wnical PBR% PP R N p2omt pang
Thyroid glands  [333  [*ccll adenomaand has e kR B 0.5791  [0.5232
s Adenoma and
Thyroid glands 533 Feotom o0 tolicular P55 P P P P N f.1058  j0.0930
Mammary gland  |555 g;}?;‘;ﬁf;:g‘;mpr i 666 [0% BB F iMX 03830 0.3982
Mammary gland 555 Q:;‘i‘l‘;‘;agé“"m' aclmar, by ke Wl fa IMX 0.0304  [0.0328
Any organ 999 gzgﬁg:ggﬁﬁa oo k% B b b IMX 0.9849  [0.9803
APPTARS THIS WAY
O CRIGINAL
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Table 9: Number of Deaths per Time Interval, Male Rats with Saline Control

14

Number of Animals
Species: Rat
Sex: Male

Treatment Group

DOSE1 DOSE2 DOSE3 Total

N N N N

Week

0-52 . 1 2 3
53-78 1 5 1 7
79-94 t 3 5 9
92-104 4 4 7 15
105- 106 44 37 35 116
Total 50 50 0 150

APPEARS THIS way
0i CTIRIKAL
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This teast is run using Trend and Homogeneity Analyses of Properticns and
Life Table Data version 2.1, by Donald G. Thomas, National Cancer Institute

Kruskal-Wallis

Table 10: Mortality Trend for Male Rats, Saline Control

Dose-Martality Trend Tests

Speciles: Rat
Sex: Malae

Time-Adjusted

Trend Test Statistic

Dose-Maortality Trend
Depart from Trend
Homogeneity

Dose-Mortality Trend
Depart from Trend
Homogeneity

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

P
value

0.0894
0.1299
0.0817

0.1098
0.109%
0.0774

Percent Survival
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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
al Tum
Organ Name %rng;: Tumor Name T(‘:‘:‘i‘;' Rate [CTRL1| MED |HIGH] or FE‘;‘;’:S (‘;Za:;'e)
(in ctrl type ymp
{group)

Taw |D12 Eqa:z:::;?saéeu 871 0% o 1 0 |1N 08571  [0.6473
Stomach D3 [Sarcoma M6l pw | 0 0 FA ]1.0000 J0.7948
Stomach, 31 |papilloma 21 bw o 0 10000 0.8623
forestomach
Small intestine ’D4 Leiomyoma (M7 1 2% 1 ) 4 N {1.0000 0.7917
Abdominal 7 Mesothelioma, MM2 bo i 1 1 N ps327 h4sia
mesothelium malignant
Pituitary gland ~ JEI  [Adenoma n P2% |11 14 p3 MX 00073 [0.0063
Adrenal glands ~ |E3 |Adenoma, cortical H62 W% P 1 n N fo.1363" |0.0862
Adrenal glands {3 cAod:i‘(‘:‘;ja"““"ma’ k62 p% |1 o b N oo Jo.7917
Adrenat glands  [E3 lggsie;:hromocytoma, 791 k% b D 1[N jooog  f.0003
Adrenal glands B3 E}:Tf;:h“’“‘““"ma’ 792 pu i 1 1 IIN 0.5327  10.4534
Thyroid glands [E4 Adenoma, follicular 451 14% |7 6 7 0.4756 [0.4565
Thyroid glands ~ [E4 ?ﬂ‘fﬁgﬁl"a‘“c‘“"“‘a’ 632 k% P 1 1 N J.g106  |0.7330
[Thyroid glands [E4 C-cell adenoma [E4 0% B 2 2 IN {0.8340 [0.7892
Parathyroid gland(s)|E5 tAdenoma 4 2% 1 0 0 N ]1.0000 0.7906
Testes G11 %:gi;f cellwmor, by o P b 0 0.6141  (0.7661
Spleen H ;ij:‘ang“’(e“d"‘he[“"»/r\/l 0% o 1 b N P27 proos
L ymph node(s), .
| mesenteric |H39 Hemangioma lMV8 0% 0 1 1 0.3042 10.1586
Eiﬁf:’""‘c“" lH4 Malignant lymphoma [H11  £% |1 2 0 FA [.8324 10.8665
E;‘;Ef:’l"’“’"c H4  [Myeloid leukemia 21 {0% b 1 0 HFA 0.6281  §0.7035
t‘;es‘::i‘:’m'e“‘: hx-m Histiocytic sarcoma {H62  P% [t 0 0 [FA [10000 bgos
Skin {li Papiiloma 21 P% |t 0 0 IN 1.0000 |0.7917
Skin i Kerato-acanthoma |32 2% |1 0 0 {IN |1.0000 }0.7917
Mammary gland 2 ;:g‘;?ﬁf;a‘;:‘“ a1 fo% o o 1 0.3017  0.0692

ammary gland 2 Adenocarcinoma 5 0% 0 0 2 IN  ]0.0892 [0.0168

16
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l];er Ii.x epatocellular |L1 8% W a 4 |1'N 04911  |0.4806
denoma . —_
[Liver Ll [Hepatocarcinoma  {L2 4% P 0 0 fIN 10000 J0.8715
Bone M1 |Osteoma Mol fo% 1 0 IN 10.6207 [0.7004
Bone, stifle joint  JM15  [Sarcoma M6t 10% o 1 0 IN  [0.6207  ]0.7004
gi‘gzt*‘m‘:"mie’ M611  |Hemangiosarcoma tMV9 0% b 0 1IN b29s7 |.osss
Soft tissue M8 [Lipoma Mit 0% P 0 1 IN 103017 ]0.0692
Soft tissue M3 Fibrosarcoma M240 0% [0 0 1 JFA 0.3308 10.0830
Soft tissue g | ibrohistiocytic IMZ41 0% b 0 1 ‘FA 03358 J0.0854
arcoma
Soft tissue MB emangioma [MVS 2% 1 0 0 II'N 1.0600 0.7917
Soft tissue M8 emangiosarcoma [MV9 D% 1 0 0 [IN 1.0000 J0.7917
JBrain N [orendarceliiimon gy low o 1 IrN 03017 [0.0692
[Brain N1 [Meningioma 781l % | 0 0 JIN Jioooo J0.7917
|Brain Nt [Meningeal sarcoma {7812 p% | 0 0 JFA |1.0000 10.7926
IEyelid 0122 ;:5;““““*' sebaccous by b i 0 0 FIN 1.0000  [0.7917
[Pancreas P Adenoma, islet cell H93 1% 2 1 3 IN  0.0037 [0.0014
ancreas Adenoma, mixed {0, foor | |y 0 0.6207  |0.7004
islet cell
[Pancreas Ip Carcinoma, islet cell 663 % i 0 7 fIN [0.2876 [0.1491
[Kidneys Ul |Adenoma, tubular $18 0% 0 4 N J0.0073  0.0012
!](idneys [m Adenocarcinoma,  {o,o oo, |y 0 t EIN 0.3017  10.0692
tubuilar
Table 12: Combined Tumors for Male Rats with Saline Control
Natur
Orga Tum| al Tum |, val Val
OrganName | n Tumor Name or | Rate |[CTRL1{MED [HIGH| or [F22501 Ft2 U
Code Code(in ctrl type (Exact)| (Asymp)
lgroup)
Phagochromocytoma,benign o -
Adrenal glands 111§ malignant D22 W% R 3 12 N .0004 10.0002
. C-cell adenoma and
Thyroid glands B33 [~ = *~ 444 l1o% 5 1) D |1N 0.8259 [0.7809
. iAdenoma and
Thyroid glands B33 f/ denocarcinomafollicular P55 {8% P 7 R IIN 0.5202 J0.5011
lAdenoma and carcinoma 5
[Pancreas 666 [ictet cell, mixed isletcell |77 % P 2 10 N Jo.0033 0.0015
Adenocarcinoma and e
Mammary Gland M999F.. denorma, predominant M99930% 0 3 - N J0.025§ 10.0044
: Adenoma and ;
Kidneys 388 [, denocarcinoma mubular P22 9% P 0 5 N 0.0024 10.0003
17 04/29/02
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Table 13: Number of Deaths per Time Interval, Female Rats with Vehicle Control

18

Number of Animals
Species: Rat
Sex: Female

Treatment Group

CTRL2  MED HIGH Total

N N N N
Wesk
Q-52 3 3 $ 7
53-78 3 5 8 5
79-91 q 5 5 .
92-105 4 v 9 20
106-107 39 29 29 o7
Total 50 50 a0 150

APPEARS THIS WAY
0d CRIGHIAL
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Table 14: Mortality Trend for Female Rats, Vehicle Centrol

Dose-Mortality Trend Tests

This test is run wsing Trend and Homogeneity Analyses of Proportions and
Life Table Data Version 2.1, by Donald Q. Thomas, Mational Cancer Institute

Species: Rat
Sex: Female

Time-Adjusted

Method Trend Test

Cox Dose-Mortality Trend
Depart from Trend
Homogenelity

Kruskal-#allis Dose-Mortality Trend
Depart from Trend
Homogeneity

Statistic

1.83
3.26
.09

1.50
2.94
4.44

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

P
Value

g.1758
g.0711
0.0785

0.2200
0.0857
0.1086

Speasx Rat
Sex: Fernale

Kaplan-—Meier Survival Function

v, % - E— el

S0% 1 — = w == -
807 | P g1
W% 1

g

Percent Survival

-

T ¥

o] 10 0 a0 40 50 80
Wesk

lgﬁﬂ CTRL2 880 MED *¢¢ HIGH
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Table 15: Tumor Trend for Female Rats, Vehicle Control

Source: Female Rat Data

Test for Dose-Tumor Positive Linear Trend

Natural Tu
Organ| Tumor |Tumeo)] Rate JCTR HI pValue | pValue
Organ Name Code Name  Jr Codef(inctrl] L2 MED GH fy‘;: (Exact) { (Asymp)
group)
[Small intestine . o
: I 0 0 1.0000 0.7879
uodenum ID41 [Leiomyoma M71 P% IIN
[Pituitary gland JEL Adenoma K 54% [R7 P8 B2 MX J0.0853 0.0822
fpituitary gland fE1 (g:i?:]:’ph“y“ 72 low b B b [Fa bssst  b7ios
Adrenal glands g3 fAdemoma, Lo bee b b b oIN baisz b3zeo
cortical
Phacochromo
iAdrenal glands E3 Cytoma, 791 P% 1 t 3 [IN [0.1140 0.0671
benign
Phaeochromo _
Adrenal glands IE3 Cytoma, 792 0% 0 1 0 [N J0.5979 0.6960
malign
. Adenoma, o
Thyroid glands IE4 leolticular M51 PR% 1 3 5 FN 10.0453 10.0437
. C-cell o
Thyroid glands F4 denoma 754 12% 6 I 3 HN [0.6852 0.6503
. ME C-cell o
Thyreid glands 4 A E8 0% 0 1 0 [IN [0.8000 0.7963
carcinoma
. [Adenoma, o
Ovaries G31 bulostromal 452 0% 0 1 0 IlN 0.5979 0.6960
Ovaries Gar perolicell ooy by b b b v [looco s
tumor, benig
Granulosa-
Ovaries G31 theca cell G44 P% 1 & 0 lIN |1.0000 0.7879
fumo
Ovaries G31  |Fibroma M21 0% 0 1 0 JIN j0.5979 0.6960
Uterus G33 Polyp M22 12%  J6 1 PN [0.9759 0.9572
Uterus 33 el by b b b N fosso  orsm
Uterus KG33 Carcinoma 18 2% 1 0 0 JIN {1.0000 0.7879
Uterus G533 Sarcoma M6l 2% 1 0 0 N J1.0000 0.7879
ervix G34  |Polyp 422 10% 0 0 1IN {0.2990 0.0679
ICervix G34  JLeiomyoma M71 [R% 1 0 0 JIN [1.0000 0.7879
Spleen 1 emangioma MV8 [2% ] 0 0 [N [1.0000  f0.7879
Lymph node(s), {139 lHemangioma Mve k% 1 b b F]‘N 0.9400  }0.9502
mesenteric
Thymoma,
?{ematopoietic system H4 predominantl JH152 K% [2 3 0 [N [0.8965 0.9163
y Iy
Hematopoietic system  [H4 Thvmoma. [HI53 P% 1 b 0 JIN J1.0000  10.7879

20
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predominant]
Y ep .
Thymoma,

JHematopoietic system  [H4 predominantl [H154 % 2 0 [IN ]0.7923 0.8488
y ly

Skin I e By by b b v foooo o787
canthoma
|Adenoma, o

[Mammary gland Ilz | inar Uit b% 0 0 IIN 1.0060  )0.7879

Mammary gland I g;b“’)ade“" s L0% o |t In baooo  forie
Fibroadenom

Mammary gland k2 144 | 4% 6 5 JIN [0.2553 0.2831
E,redominant
Eibroadenom

[Mammary gland 12 , 442 P% 3 1 X 0.6329  0.6966
predominant

[Mammary gland 12 ﬁge“""m‘“"s 49 12 ha px booro  fo00dg

Mammary gland 12 Adenocarcinol ), f oo, 1 0 [FA 6356 p.7127
Ima, acinar
iAdenocarcino 0

[Mammary gland 12 s, papillary 625  |0% ] 0 h‘N 0.5979  10.6960

[Liver L1 ﬁ{epam“”“’am h% b b IN sk b.is3s
adenoma

Soft tissue M8 E:‘b“’h‘s““y‘lbum 0% b Mxbsoz  pass2
C sarcoma

Soft tissue M8  JHemangioma MV8 [ 0% 1 0 [IN B.5979  )0.6960
Adenoma, o ;

Pancreas !P et cell 493 10% 1 7 IIN 0.000§  [0.0002

. Papilloma, o

Kidneys 'm onsitonslc B2 B% 0 b IIN 1.0000  |0.7879

APPELRS THIS WAY
M G
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Table 16: Combined Tumors for Female Rats with Vehicle Control

—

[Natural| Natur
Tum Tumor] al [Tom
(()::g&aen Organ Name | or Tumor Name CTzRL MED |HIGH F]?,;:l:t‘; (i‘;a::e) #in { Rate | or
Code YUP) controt (in ctrljtype
group jgroup)
111 |Adrenal glands P22 E:ia;:’;ﬂ’;‘:g‘n‘ﬁa’bl p B 0.1355 Jo.1207 |t D% N
Adenoma and
111 Adrenal glands [333 |Adenocarcinoma,corti 2 1 D 0.4142 0.3260 P 4% WIN
cal
b33 IThyroid glands 4 [CcClladenomaand {o bk by b b 12% [N
carcinoma
iAdenoma and
333 Thyroid glands [|555 ]Adenocarcinoma,follic|l 3 5 10,0453 10.0437 |1 2% ]IN
ula
(Fibro}adenoma and
555 Mammary gland 666 [Fibroadenoma, F 3 7 0.2101 0.2240 B 6% If\’IX
predominant
555  [Mammary gland [777 a“"‘c‘fg:f‘::;;llfl‘:r“yaem 14 J4a  poiss po10d p 4%, IMX
999 lAny organ 099 ﬁenﬂﬁgizizfnda 2 I 0.9704 J0.9700 P 49% ‘{N
APPEARS 115 WAY
o emninrL
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Table 17: Number of Deaths per Time Interval, Male Rats with Vehicle Control

- m— -

Waek

0-s52

53-78

79-91

g2-104

105- 106

Total

Number of Animals
Species: Rat
sSex: Male

Treatment Group

CTRALZ2 MED

N N
- 1

2 5

3 e}

4 4

41 a7
50 50

Table 18: Mortality Trend for Male Rats, Vehicle Cantrol
Dose-Mortality Trend Tests

23

HIGH Total

N

35

50

N

11

15

150

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

Method

Cox

Kruskal-Wallis

Speciles: Rat
Sex: Male

Time-Adjusted
Trend Test

Doge-Mortality Trend
Depart fTrom Trend
Homogeneity

Dose-Mortality Trend
Depart from Trend
Homogeneity

Statistic

1.15
0.70
t.94

P
Value

0.2845
0.4041
0.3982

0.3236
0.3734
0.4134

04/25/02



Figure 4; Kaplan-Meier Curves for Male Rats with Vehicle Control

Species Rat
Sexz Male

Kaplan—Meier Survival Function

Percent Survival

0 10 20 0 40 S0 60
Week

989 CTRLe 5483 MED #2%e

HIGH

APPEARS THIS WAY
Oil CRIGINAL
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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 1
al Tum
Organ Name (z;)g:: Tumor Name u'Tgomd‘:: Rate {CTRL2} MED { HIGH | or Fg;a:::; (i‘:a::e)
in ctrl type ymp
roup)
Jaw Ipiz [carcinoma, 871  [0% [0 1 0 N 0.7500 0.6165
squamous cell
Abdominal — fpy,  Mesothelioma,  {hoy 1o, { 1 0.2987  |0.2525
mesothelium malignant
Pituitary gland [E1  |Adenoma 4 4% 112 14 D3 MX  .0171 0.0151
|Adrenal glands JE3 [Adenoma, cortical 462 % 1 1 4 II'N 0.0559 0.0277
iAdrenal glands §E3 Ganglioneuroma 261 P% |l 0 0 [IN 1.0000 0.7965
Adrenal glands {E3 [Phacochromocyio g, Lo, b ) 11 AIN 00004  [0.0003
ma, benign R &
Adrenal glands [g3 [ recechromocyto o, bl 1 1 N 0.5525 0.4679
ma, malign
. jAdenoma, o
Thyroid glands [E4 [ -0 451 o b 6 7 N 10.0347 0.0372
. Adenocarcinoma, o
Thyroid glands [E4 olliculs 632 0% P 1 1 IIN 0.2987 0.2525
Thyroid glands |[E4 C-cell adenoma  JE4 (2% 1 2 2 II'N 0.3761 0.3668
Thyroid glands |E4 C-cell carcinoma {E8 Yo 1 0 0 fIN {1.0000 0.7965
estes G ;':rfi‘;'f celltumor, by v low b D 0 lfN 0.6307  [0.7740
Spleen iy [emangiofendoth b boo h 1 o N bos70s  o.8302
elioyma
Lymph node(s), . o
 nesenteric [H39 |Hemangioma MVE D% 1 1 1 FN 0.5119 0.3812
[Lymph node(s), |1 [Hemangiosarcom f 1o b |, b - 0 1.0000  0.7965
mesenteric B
Hematopoietic 1,  Malignant i low o D o Fa pesiz  hose
System lymphoma
g‘;’:;‘fpmenc [H4  [Myeloid leukemia ko1 low po 1 0 FA (0.6441 0.7095
Skin n Eﬁ:‘“”"ma’ basal lesy  how i o 0 FA  [1.0000  0.8069
Mammary [Fibroadenoma, o
letend 12 [ dominant 4a1 0% o 0 1 N 10.3097 0.0730
'Ig‘f::émary 2 JAdenocarcinoma J¢  p% i 0 " IN 2262 f0.1067
. [Hepatocellular
Liver ILI A, L1 J1z% b 4 4 llN 0.6732 0.6425
one M1 JOsteoma MO 0% 1 0 IN  h.6372 0.7067
Bone. stifle  [M15 [Sarcoma 61 0% Jo 1 0 N 6372 0.7067
25 04/29/02




Hoint
Skeletal emangiosarcom lMV B
muscle, psoas [M611 9 0% X 0 1 W[N 0.3036 0.0701
mu
Soft tissue 8 |Lipoma M1l 2% | 0 1 0.5254 0.3213
Soft tissue |M8 Liposarcoma M12 2% 1 0 0 FA  |1.0000 .8050
Soft tissue M8  [Fibrosarcoma M240 0% © 0 1 JFA  0.3385 0.0867
Softtissue M8 ;f:g::j““y“" M241 tow o 0 1 fFa  [03407 0.0878
Brain N1 ;‘:ﬁ‘;a‘;ig“a’ 736 % | 0 0 FA  11.0000 0.8049
Brain N1 g;g';‘r‘la];:l?” 742 low o 0 1 N lososr o730
Byelid 0122 E::i‘;nm"ma' 7511 % 0 0 N fooo0  j0.7965
Pancreas P pAe‘}f""ma’ slet hos k% B 1 3 'IN 00150 0.0080
[Adenoma, mixed o
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