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1 EXECUTIVE SUMMARY

1.1 Conclusions and Recommendations

Calcitriol Ointment has been subject to numerous clinical trials over the last fifteen years,
many of which were conducted by the previous sponsor -~ The clinical development by
- established a dose for the treatment of psoriasis which was used in two vehicle controlled,
confirmatory Phase 3 trials, Study 18053 and Study 18054, conducted by the current sponsor,
Galderma.

Primary efficacy analysis was based on the proportion of subjects who had an end of treat-
ment Investigator Global Assessment (IGA) score of ‘clear’ or ‘minimal’ which the Division
agreed to at an End of Phase 2 meeting. In Study 18053 Calcitriol Ointment was statistically
superior to vehicle (p = 0.0047) with response rates of 34.4% and 22.5% for Calcitriol Oint-
ment and vehicle, respectively. In Study 18054, Calcitriol Ointment was statistically superior
to vehicle (p < 0.001) with observed response rates of 33.3% and 12.3%, respectively.

In the assessment of short-term safety, event rates for AE’'s were quite similar between
Calcitriol Ointment and vehicle. Study 2663 was an open-label long-term safety study to assess
the local and systemic safety of Calcitriol Ointment when applied twice daily for up to 52
weeks. Safety tesults from this study showed 2 slight increase in the rate of AE’s reported in
the short-term assessment of safety.

1.2 Brief Overview of Clinical Studies

Study 18053 and Study 18054 were identically designed multi-center, randomized, double-blind,
vehicle-controlled, parallel group comparison studies conducted in the United States. Subjects
with mild to moderate chronic plaque psoriasis were randomized in 1:1 ratio to Calcitriol Oint-
ment or vehicle. Subjects were to apply treatment twice daily for 8 weeks. Study 18053 enrolled
418 subjects from 25 U.S. centers. Study 18054 enrolled 421 subjects from 25 U.S. centers.
The primary efficacy endpoint was the proportion of subjects with an IGA score of ‘clear’ or
‘minimal’ at week 8. ' '

1.3 Statistical Issues and Findings

At the End of Phase 2 meeting held on 11/15/1999, the Division was in agreement with defining
the primary endpoint as the proportion of subjects with an IGA score of ‘clear’ or ‘minimal’ at
week 8. The primary analysis was conducted on the ITT population with missing data imputed
using LOCF. Primary efficacy results are shown in Table 1. Both studm demonstrated that
Calcitriol Ointment was statistically superior to vehicle.

- b(4)
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Table 1: Investigator Global Results (‘Clear’ or ‘Minimal’): ITT

Study 18083 ‘Study 18054

Calcitriel Vehicle Calcitriol Vehicle

(N=209) (N =209) (N=210) (N=211)
Success (%) 72 (34.4%) 47 (22.5%) 70 (33.3%) 26 (12.3%)
p-value! - -0.0047 - ' <001

t -values are based on CMH stratified by pooled site.
Source: Study Report Table 13; results reproduced by reviewer.

Safety assessment was based upon adverse events recorded by body system and COSTART
term. In the two short-term Phase trials, Studies 18053 and 18054, reported AE'’s were similar
between Calcitriol Ointment and vehicle. In the open-label long-term safety study, Study 2663,
there was a slight increase in the percentage of subjects reporting AE’s which were observed in
the short-term Phase 3 trials. '

2 INTRODUCTION

2.1 Overview

Calcitriol Ointment has been subject to numerous clinical trials over the last fifteen years, many

of which were conducted by the previous sponsor. —~ The clinical development bv ——

established a dose which was used in two vehicle controlled, confirmatory Phase 3 trials, Study
18053 and Study 18054, conducted by the current sponsor, Galderma. In addition Galderma
conducted an uncontrolled, international long-term safety trial, Study 2663. A summary of the
trials conducted by Galderma and submitted to the NDA are described below in Table 2.

The review of efficacy is on the two vehicle-controlled trials, Study 18053 and Study
18054. The review of of short-term safety is based on Study 18053 and 18054. Assessment of
long-term safety is based on Study 2663.

2.2 Data Sources

such as derived analysis visits. However, the raw data sets which included date of visit were used
to create an efficacy data set used to reproduce the efficacy results as presented in the sponsor’s
study reports. The raw data sets used to assess the safety and efficacy of Calcitriol Ointment are

located at //Cdsesubl /nonectd/N32087/N_000/2007-12-21/Silkis SAS Database (CTD Module 5)/datasets.

b(4)
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Table 2: Efficacy and Safety Studies Overview

Study Dcvelopinent Dmg Number Date!

Objective Products Subjects
RD.06.SRE. 18053 Phase 3 Caleitriol 209  01/2002 — 07/2002
(Study 18053) Superiority Vehicle 209
RD.06.SRE. 18054 Phase 3 Calcitriol 210  01/2002 - 07/2002
(Study 18054) Superiority Vehicle 211
RD.03.SRE.2663 Phase 3 Calcitriol 324  09/2001 - 03/2003

(Study 2663) Long-term Safety -
sttes correspond to the start and end of the study

3 STATISTICAL EVALUATION

3.1 Evaluation of Efficacy

The evaluation of efficacy relies on the two identically designed vehicl&controﬂed Phase 3 trials,
Study 18053 and Study 18054.

3.1.1 Study Design

Study 18053 and Study 18054 were multi-center, randomized, double-blind, vehicle-controlled,
parallel group comparison studies conducted in the United States. The identically designed
trials planned to enroll a total of 400 subjects with mild to moderate chronic plaque psoriasis
randomized in 1:1 ratio to Calcitriol Ointment or vehicle. Subjects were to apply treatment
twice daily for 8 weeks.

'At baseline to be eligible for randomization subjects had to have an investigator global
score of 2 (mild) or 3 (moderate) and the body surface area could not exceed 35%. Enrolled
subjects were planned to be evaluated at screening, baseline, week 2, week 4, week 6, and week
8. Subjects were medication at baseline, week 2, week 4, and week 6 wheve they were
told te apply it twice daily, once in the morning and once in the evening. In addition to the
baseline visit, all post-baseline visits assessed both the safety and efficacy with the primary time
point for efficacy evaluation occurring at week 8.

3.1.2 Endpoints

An investigator global assessment (IGA) is considered to be the primary endpoint which was
assessed at all visits. A description of this endpoint is provided in Table 3. This endpoint was
ichotomized to success/failure where a success was defined as all subjects who reached an IGA
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score of 0 or 1 (clear or minimal) at week 8!. In addition, this review will also assesses efficacy
where success is defined as a two grade improvement of the IGA score.

Table 3: Investigator Global Severity Description

Score

Label

Description

Plague Elevation: No elevation over normal skin.

Scaling: No scaling.

Erythema: hyperpigmentation, pigmented macules, diffuse faint pink
or red coloration.

Minimal

Plaque Elevation: Possible but difficult to ascertain whether there
is slight elevation above normal skin.

Scaling: Surface dryness with some white coloration.

Erythema: Up to definite red coloration.

Mild

Plaque Elevation: Slight but definite elevation, typically edges are
indistinct or sloped.

Scaling: Fine scale partially or mostly covering lesion.

Erythema: Up to definite red discoloration.

Moderate

Plaque Elevation: Moderate elevation with rough or sloped edges.
Scaling: Coarse scale covering most of all of the lesiens.
Erythems: Definite red discoloration.

Plaque Elevation: Marked elevation typically with hard or sharp edges.
Scaling: Coarse, non-tenacious scale predominates covering most or all the lesions.
Erythema: Very bnght red coloration.

5

Very Severe

Plaque Elevation: Very marked elevation typically with hard sharp edges.
Scaling: Coarse, thick tenacious scale over most of lesions; rough surface.
Erythema: Extreme red discoloration, dusky to deep red coloratlon

Souree' sponsor’s protoool

3.1.3 Patient Disposition and Baseline Characteristics

3.1.3.1 Patient Disposition Subject disposition and reason for drop-out for the two Phase
3 trials is provided in Table 4. In each study the percentage of subjects completing the trial was
around 89% for subjects randomized to Calcitriol Ointment and 85% for subjects randomized
to vehicle. The most common reason for study withdrawal was due to subject request though
no specific reason why the subject would request to withdraw is provided in either the study
reports or electronic data.

TThis defimition of success coincides with the Division’s recommendation at the End of Phase 2 Meeting held
on 11/15/1999. .
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Table 4: Primary Subject Disposition

Study 83 " Study 54

Calcitriol Vehicle Calcitriol _ Vehicle
(N =209) (N= 209) (N =210) (N =211)
Completed Study 185 (885) 178(85.2) 187 (89.0) 181 ('85.8)
Drep Out 24 (11.5) 31 ( 1}.8 ) 23(11.0) 30(14.2)
Reason .
Adverse Event 1(03) 6(29) 6(29) 5(24)
Subject Request 12 (5.7) 13(6.2) 8(38) 20(95)
Protocol Violation 4(19) 3(14) 0(0.0) 0(00)
Lost to Follow-Up 6(29) 8(38) 9(43) 4(19)
Other 1(05) 1(05) 0(00) 0(00)
Pregnancy 0(00) _0(0.0) 0(00) 1(05)

Source: sﬁonsor’s study report Table 8; results reproduced by reviewer.

3.1.3.2 Baseline Characteristics

3.1.3.2.1 Demographics A listing of the baseline demographics is provided in the Ap-
pendix in Section A.1. In both studies the majority of subjects enrolled were listed as Caucasian
with balanced enrollment between the treatment groups. The median age of enrolled subjects
was 47 and 48 in Studies 18053 and 18054, respectively which was balanced between treatment
groups. Approximately 66% and 60% of subjects enrolled in Study 18053 and Study 18054,
respectively, were male. Of the females enrolled in both studies, a higher proportion were ran-
domized to vehicle than Calcitriol Ointment (37% vs. 30% in Study 53 and 45% vs. 35% in
Study 54). The impact of this imbalance is in Section 4.1.1.

'3.1.3.2.2 Prognostic Factors In addition to demographics, the baseline distribution of
several prognostic factors with the potential to impaet efficacy were also assessed. These were
BSA, IGA score, pruritus, erythema, plaque elevation, and scaling where the latter three, which
were assessed on both bony and non-bony regions, were converted to the mean value of the bony
and non-bony region. Pruritus, erythema, plaque elevation, and scaling were all recorded on a
five-point scale with 0="None’ and 4="Very Severe’.

Table 13 loeated in the Appendix (Section A.2) contains the baseline values of the above
prognostic factors. The majority of subjects enrolled with an IGA score of moderate which was
balanced between the treatment arms. The active assessment of erythema, pruritus, scaling,
and plaque elevation also had a majority of subjects enrolled with a score of 2 (‘Moderate’).
Overall, the distributions are quite similar across treatment groups.
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3.1.4 Statistical Methodology

The following details pertain to the statistical analysis as listed in the protocol. Any deviations
from protocol definitions are noted. The protocol defined primary endpoint is the percent of
subjects with an IGA score of 0 (‘clear’) or 1 (‘minimal’) at week 8. As a sensitivity analysis,
the review also defines success as a two grade improvement using the IGA scale which requires
subjects enrolled with IGA scores of ‘mild’ to reach ‘clear’ to be defined as success.

The primary analysis population is the intent-to-treat (ITT) population which is defined as
all subjects enrolled and randomized to treatment. The per-protocol (PP) population is included
as supportive which excludes those subjects with major protocol violations. Efficacy results of
the primary endpoint are provided for both the ITT and PP populations in the review.

The comparison of Calcitriol Ointment to vehicle is carried out at the two-sided a = 0.05
level with a null hypothesis of IGA success rates are equal for Calcitriol Ointment and vehicle.
Centers recruiting less than 10 subjects within either treatment group are combined for analysis
by pooled visit. Missing data is imputed using LOCF with no protocol defined sensitivity
analysis. The review will include a sensitivity analysis to the method of data imputation. The
~ protocol defined primary analysis of the primary endpoint will test Calcitriol Ointment versus
vehicle using CMH stratified by pooled center on the ITT population.

The protocol also lists several secondary endpoints, some such as erythema and pruritus,
are considered related to safety assessment of the local skin reactions. The review will assess
* efficacy over time using a dichotomized value of the IGA scale. The protocol did not include
a multiplicity adjustment for the multiple assessments and as such this analysis is considered
exploratory and summarized graphically.

3.1.5 Investigator Global Assessment Results (Intent-to-Treat/LOCF)

3.1.5.1 Primary Analysis: Success = ‘Clear’ or ‘Minimal’ Table 5 provides the ef-
ficacy results for each of the two Phase 3 trials using the primary endpoint defined as the
ﬁroportion of subjects with an IGA score of ‘clear’ or ‘minimal’ at week 8. The treatment effect
in Study 18053 is near 12% which is less than the treatment effect of 20% as observed in Study
18054. This is due to an approximately 10% higher vehicle response in Study 18053 as the
response rate of Caleitriol Ointment is quite consistent across the two studies. Overall, both
studies demonstrate the statistical superiority of Calcitriol Ointment over vehicle.
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Table 5: Investigator Global Results (‘Clear’ or ‘Minimal’): ITT

Study 18083 © Study 18084
Calcitriol _ Vehicle Calcitriol _ Vehicle
(N=209) (N =209) (N=210) (N =211)
Success (%) T2 (34.4%) . 47 (22.5%) 70 (33.3%) 26 (12.3%)

p-value! - 0.0047 ‘ - < .001
t p-values are based on CMH stratified by pooled site. '
Source: Study Report Table 13; results reproduced by reviewer.

3.1.5.2 Sensitivity Analysis: Success = Two Grade Improvement Table 6 provides
the efficacy results for each of the two Phase 3 trials using an endpoint that defines IGA success
as the proportion of subjects with a two grade improvement by week 8. As this definition
of success requires subjects with ‘mild’ disease to reach ‘clear’, response rates are less than
the primary endpoint definition of treatment success. While treatment effects based upon this
definition are slightly lower, both studies demonstrated the statistical superiority of Calcitriol
Ointment over vehicle. '

Table 6: Investigator Global R'eml-ts (Two Grade Improvement): ITT

Study 18063 Study 18054

Calcitriol Vehicle Calcitriol Vehicle

(N=209) (N =209) (N=210) (N=21)
Success (%) 49 (23.4%) 30 (14.4%) 43 (205%) 14 (6.6%)
pvalue! . 0.0142 - < 001

¥ p-values are bued oﬁ CMH stratified by pooled site.
Source: Reviewer’s analysis.

3.1.5.3 Efficacy by Baseline IGA Score In the following section a modified mosaic plot
is used to assess efficacy by baseline IGA score. The modified mosaic plot is a visualization of
the sample space, €1, of which the size of each cell is represented by the proportion of subjects
appearing within that cell. Then within each of the cells, the proportion attributed to each
treatment groups is based upon the fraction of the marginal proportions for each treatment
group. The end graphic is then a collection of tiles arranged as a mosaic plot. The Appendix
Section A.3 provides further details on the derivation of the graphic.




NDA: 22-087 (Calcitriol Ointment) ; , 11

3.1.5.3.1 Study 18053 Figure 1 depicts the modified mosaic plot for Study 180532
Within each cell, when the shaded region for Calcitriol Ointment is above the horizontal line
which corresponds to no effect, this implies a higher proportion of subjects treated with Calcitriol
Ointment are represented in this cell than subjects treated with vehicle (i.e. there is a treatment
effect favoring Calcitriol Ointment within this cell). If Calcitriol Ointment is more efficacious
than vehicle, a downward staircase i;ype of pattern across the end of treatment IGA scores would
be seen for a given baseline IGA score. For the most part, this is the general trend seen in Figure
1.

Figure 1. Efficacy by Baselme IGA Score 18053

B ceciio D Venicle
2

3

1

0 1 . '
End of Tresiment IGA

The number of subjects within a given cell and treatment group are also depicted in the plot,
and as such the graphic can be used to derive the number of IGA successes as shown in Tables
5 and 6 in Study 18053. Using this information we can see that a total of 11 subjects had an

TThe ome subject with an IGA score of 4 at bassline was deleted prioe to constructing the graphic for clarity.
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end of treatment IGA score higher than the baseline IGA score: 5 (3 to Calcitriol Ointment and
2 to vehicle) entered with a baseline IGA of 2 and had an end of treatment score of 3; 5 (2 to
Calcitriol Ointment and 3 to vehicle) entered with a baseline IGA score of 3 and had an end of
treatment score of 4; and 1 subject treated with Caleitriol Ointment went from a baseline IGA
score of 2 to an IGA score of 4 at the end of treatment.

3.1.5.3.2 Study 18054 Figure 2 depicts the modified mosaic plot for Study 18054.
While Study 18034 does not have a clear downward staircase pattern as seen in Study 18053,
there is still a treatment effect for an end of treatment score of 0 or 1 regardless of the baseline
IGA score. In Study 18054 5 and 18 subjects randomized to Calcitriol Ointment and vehicle,
respectively had an increase in their end of treatment IGA score.

Figure 2: Efficacy by Baseline IGA Seore 18054
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3.1.6 Investigator Global Assessment Results (Per Protocol/LOCF)

3.1.6.1 Success = ‘Clear’ or ‘Minimal’ Table 7 provides the efficacy results for each of
the two Phase 3 trials using the primary endpoint defined as the proportion of subjects with an
IGA score of ‘clear’ or ‘minimal’ at week 8 for the per protocol population. Treatment effects
observed for Studies 18053 and 18054 were 12.7% aad 22.6%, respectively, which are similar to
those observed in the ITT population. The comparison of Calcitriol Ointment to vehicle reached
statistical significance at the a = 0.05 level in each study. '

Table 7: Investigator Global Results (‘None’ or ‘Minimal’): PP

Study 18053 2 Study 18084

Calcitriol Vehicle Calcitriol Vehicle
(N=188) (N=179) (N=185) (N =176)
Success (%) 69 (36.7%) 43 (24.0%) 67 (36.2%) 24 (13.6%)

p-value! - 0.0048 - < .001
'p-values are based on CMH stratified by pooled site. o
Source: Reviewer’s analysis.

3.1.6.2 Success = Two Grade Improvement Table 8 provides the efficacy results for
-each of the two Phase 3 trials using an endpoint that defines IGA success as the proportion of
subjects with a two grade improvement by week 8 for the per protocol population. Treatment
effects observed for Studies 18053 and 18054 were 8.8% and 14.7%, respectively, which are
similar to those observed in the ITT population. While treatment effects for a two grade IGA
improvement are smaller than a definition defining success as an IGA score of 0 or 1, the
comparison of Calcitriol Ointment to vehicle reached statistical significance at the a = 0.05
level in each study. -

Table 8: Investigator Global Results (Two Grade Improvement): PP

Study 18083 ' Study 18084
Calcitriol Vehicle Calcitriol Vehicle
(N =188) (N = 179) _ (N = 185) (N =176)
Success (%) 47 (25.0%) 29 (16.2%) 42(227%) 14 (8.0%)

p-value! - 0.0269 - < .001
1 p-values are based on CMH stratified by pooled site. '
Source: Reviewer’s aralysis.
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3.1.7 Sensitivity Analysis to Method of Data Imputation

In the following sensitivity analysis to the method of data imputation, all missing data are
imputed using various proportions of successes® for the missing data. This can vary from the
extremes; all missing data for the control arm are imputed as successes and all missing data from
the active arm are imputed as failures to the case where all missing controls are failures and all
missing active are success. Everything in between the extremes is covered in this analysis. Once
imputed these data are combined with the complete data and a Chi-square test is performed.
The Chi-square test is performed for every possible proportion of imputed successes and the
response surface of the Chi-Square statistic is plotted in a perspective plot. To reach statistical
significance at the o =-0.05 level (i.e. assuming no multiplicity adjustment), the value of the
Chi-square statistic should be 3.84 or greater. This value is represented between blue (x* = 3)
and cyan or light blue (x> = 4) in the perapective plot. Thus, for points falling in the cyan
range, this area would correspond to statistical significance. Any range above this would also
correspond to statistical significance.

3.1.7.1 Study 18053 Twenty-two (10.5%) subjects treated with Calcitriol Ointment, and
twenty-nine (13.9%) subjects treated with vehicle had missing week 8 data. Figure 3 depicts the
full range of the percent imputed as successes and the corresponding x? statistic. In the case
where all missing data is imputed as failures, x? > 5, showing statistical significance in favor of
Calcitriol Ointment over vehicle. When all missing data is imputed as successes, such a scenario
increases the number of successes for the vehicle arm as there is a higher percentage of missing
data for the vehicle arm than the Calcitriol Ointment arm. In this case, x* = 3, which fails to
reach statistical significance. Even under the extreme scenario which is the least favorable to
Calcitriol Ointment, which imputes all missing data for the Calcitriol Ointment arm as failures
and all missing data for the vehicle arm as success did not result in a Chi-square value that
would favor vehicle. As no imputation scenario shows a trend in favor of vehicle over Calcitriol
Ointment, this suggests efficacy conclusions are not driven by the method of data imputation.

3.1.7.2 Study 18054 Twenty-three (11.0%) subjects treated with Calcitriol Ointment, and
thirty (14.2%) subjects treated with vehicle had missing week 8 data. Recall that the trestment
effect for Study 54 was 22.6%. In the extreme case all missing data for the vehicle arm is imputed
as success and all missing data for the Calcitriol Ointment arm is imputed as failure. Even under
such a scenario the treatment effect is 7.3% which favers Calcitriol Ointment over vehicle. Thus,
the method of data imputation for Study 18054 does not impact efficacy conclusions.

3Success definition follows the protocol as an IGA score of ‘nene’ or ‘minimal’.
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Figure 3: Sensitivity Analysis 18053

Percent Missing imputed as Success

3.1.8 IGA Success Rate Over Time

Figure 4 depicts the percent of IGA successes (‘clear’ or ‘minimal’) at each week along with
unadjusted 95% confidence intervals. In both studies the increase in the number of subjects
with an IGA success was roughly linear with similar response rates for the two studies. The
only difference was in the response of the vehicle in Study 18053 which also increased linearly
over time. '
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Figure 4: Efficacy Across Time
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' 3.2 Evaluation of Safety

. Adverse events were recorded by body system and COSTART term. The frequency counts in
 the tables that follow reflect the number of subjects reporting one or more AE’s that map to
the body system and COSTART term. Note that subjects who report more than one event are
counted only once in the following tables.

3.2.1 Study 18053 and Study 18054

In Study 18053 a tota! of 71 subjects (34.0%) treated with Calcitriol Ointment reported at least
one AE whereas 63 subjects (30.1%) of subjects treated with vehicle reported at least one AE.
In Study 18054 a total of 78 subjects (37.1%) treated with Calcitriol Ointment reported at least
one AE. Similarly 78 subjects (37.9%) of subjects treated with vehicle reported at least one AE.
Table 9 contains the adverse events reported in at least 3% of subjects who enrolled in the two
Phase 3 trials. Event rates for these AE’s were quite similar between Calcitriol Ointment and
vehicle. '

3.2.2 Study 2663

St@y?ﬁ&mmmmmmmnwymmthebcdmdmma&ty
of Calcitriol Ointment when applied twice daily for up to 52 weeks. A total of 324 subjects
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Table 9: Adverse Events (Study 18053 and Study 18054)

Calcitriol Vehicle
(N = 419) (N = 420)
BODY AS A WHOLE

* LAB TEST ABNORMALITY 19 (45) 19 (45)
FLU SYNDROME 18(43) 15(36)
HEADACHE 11(26) 1(286)
INJURY ACCIDENT 9(21) 10 (24)
PHARYNGITIS 9(21) 12 (29)
SINUSITIS 6(14) 12 (29)

SKIN AND APPENDAGES
DISCOMFORT SKIN 13(31) 9(21)
PRURITUS 8(19) 8(19)
PSORIASIS 4(1) 12(29)

Source: Table SAF 4 of study report; results reproduced by

reviewer,

with mild to moderate plaque psoriasis were enrolled into the trial. The median duration
of treatment exposure was 191.5 days (see Appendix Section A.4 for a plot of the empirical

cumulative distribution function of the days on treatment).

A total of 130 subjects (40.1%) reported at least one adverse event in Study 2663. mﬁi
rates for Calcitriol Ointment in Study 2663 are provided in Table 10 for those AE's that occurred
in at least 3% of subjects. The AE most frequently reported was laboratory abnormalities which

occurred in 7.7% of subjects.

Comparing the AE’s reported in Study 2663 to those reported in the Phase 3 trials, there
is an increase in the rates for lab test abnormalities, pharyngitis, peoriasis, and pruritus. In
addition, the AE’s infection of the skin, urine abnormality, and hypercalcinuria occurred at a
rate greater than 3% in Study 2663 but were not observed at such a rate in the Phase 3 trials.

Appears This Way
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Table 10: Adverse Events (Study 2663)

Caleitriol |
(N = 324)
BODY AS A WHOLE
LAB TEST ABNORMALITY 25 (7.7)
FLU SYNDROME 12(3.7)
RESPIRATORY SYSTEM '
PHARYNGITIS 12 (3.7)
~ SKIN AND APPENDAGES
PSORIASIS 13 (4.0)
INFECTION OF SKIN 10 (3.1)
PRURITUS 10(31)
UROGENITAL SYSTEM
URINE ABNORMALITY 14 (43)
HYPERCALCINURIA 11(34)

Souzce: Table 10 of Sponsor Study W; results
reproduced by reviewer.

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, and Age

In the following section assessing the efficacy in subgroups, the primary endpoint defin
percent of subjects with an end of treatment IGA score of ‘clear’ or ‘minimal’ is used.

4.1.1 Primary Efficacy Results by Gender

Figure 5 depicts eﬁicacy results according to gender along with unadjusted 95% confidence
intervals. In Study 18053 the percent of subjects treated with Calcitriol Ointment with an
IGA score of ‘clear’ or ‘minimasl’ was similar for males and females though the response rate for
subjects treated with vehicle was higher in females than males. In Study 18054 the response rate
for males treated with Calcitriol Ointment was near 40% whereas the response rate for females
treated with Calcitriol Ointment was around 25%. Recall that a higher proportion of females
were randomized to vehicle than Calcitriol Ointment at baseline. As the vehicle response was
highest in females, this baseline imbalance did not favor Calcitriol Ointment.
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Figure 5: Percent IGA Success by Gender
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4.1.2 Primary Efficacy Results by Race

Race was broken into three categories: Caucasian, Hispanic, and Other. Figure 6 depicts the
mean response rates along with unadjusted 95% confidence intervals by race. The subjects en-
rolled were primarily listed as Caucasian and as such the estimates of response rates in Hispanic
and Other subjects may not be reliable due to the limited sample size within each category.

Figure 6: Percent IGA Success by Race

Treatment
@ Calcitriol @ Vehicle
c-u:n Other Hispanic

[}
——
.

&

o

©
T

Percent Clear or Minimal
3
u 1
St
——
Li

;] (- YO . P
6 42 30 6 S % 28 101 10
175175 10 10 24 24 197201 55 s 3

L ) L] v L]




NDA: 22-087 (Calcitriol Ointment) 20

4.1.3 Efficacy by Age Group

Agé was dichotomized into three groups: 12 to 17 years, 18 to 64 years, and 65 years and older.
The choice of the age groups follow the study report. The majority of subjects enrolled were
between the ages of 18 and 64. In the 18 to 64 years subgroup the response rate for Calcitriol
Ointment was roughly 31% in both studies though the vehicle response rate was higher in Study
53 for this subgroup.

Figure 7: Percent IGA Success by Age Group
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4.2 Other Special/Subgroup Populations
4.2.1 Efficacy By Site |

Figures 8 and 9 depict the treatment effect for each study site (vertical gray dotted lines) as well
as the overall percent of subjects with an IGA score of ‘clear’ or ‘minimal’ (horizontal solid lines).
Sample size for a given treatment arm within a site is provided next to the plotting character of
each treatment arm. Sites are listed according to the date the first subject enrolled at the site
from earliest to latest. The graphic illustrates that the response rates are quite variable across
sites and in some sites the vehicle has a higher response rate than Calcitriol Ointment.

Figures 8 and 9 were used to identify sites for inspection by the Division of Scientific Inves-
tigations (DSI). The following is the language issued in the DSI consult letter.

“Please inspect sites 1170 and 2123 in study 18053. Site 2123 has a relatively lazge
sample size and a high treatment effect (zero response for the vehicle and nearly 50%
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Figure 8: Efficacy By Site (18053)
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Figure 9: Efficacy By Site (18054)
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response for the active) which is considerably larger than the overall treatment effect
of 12%. Site 1170 enrolled 20 subjects of which 0/10 subjects treated with active
responded, whereas 3/10 treated with vehicle responded resulting in a treatment
effect favoring vehicle. As this is not consistent with results from other centers,
interest lies in how one might be able to explain such an extreme deviation from the
" overall study conclusions and if such results are due to study conduct at this site.”

4.2.2 Efficacy By State/Region

An additional analysis was conducted to determine if the efficacy results were impacted by the
region in which the study was conducted. The regions were defined as West, South, Midwest,
and Northeast based upon the U.S. Census Bureau designations. Specifically, the goal of this
analysis was to see if region could explain the higher response rate for vehicle in Study 18053
than in Study 18054. Similar to Figures 8 and 9, graphical depictions across states grouped
by region were constructed and are shown in Figures 10 and 11. The mean response within a
region is shown using the horizontal lines.

Figure 10: Efficacy By State/Region (18053)
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Comparing results between Study 18053 and Study 18054, even within the same region, the
response rates for vehicle were consistently higher in Study 18053. Overall, there was not a
large difference in the mesa response rates between regions. In Study 18053 the response rates
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Figure 11: Efficacy By State/Region (18054)
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in Kansas were much higher than in other states though these subjects were enrolled at a single
center (Center 2069 as shown in Figure 8). Thus, this analysis was not able to explain the
difference in vehicle response rate between the two studies.

5 SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

At the End of Phase 2 meeting held on 11/15/1999, the Division was in agreement with defining
the primary endpoint as the proportion of subjects with an IGA score of ‘clear’ or ‘minimal’ at
week 8. The primary analysis was conducted on the ITT population with missing data imputed
using LOCF. Primary efficacy results are shown in Table 11. Both studies demonstrated that
Caleitriol Ointment was statistically superior to vehicle.

Safety assessment was based upon adverse events recorded by body system and COSTART
term. In the two short-term Phase trials, Studies 18053 and 18054, reported AE’s were similar
between Caleitriol Ointment and vehicle. In the open-label long-term safety study, Study 2663,
there was a slight increase in the percentage of subjects reporting AE’s which were observed in
the short-term Phase 3 trials. '
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Table 11: Investigator Global Results (‘Clear’ or ‘Minimal'): ITT

Study 18053 | Study 18084
Calcitriol  Vehicle Calcitriol  Vehicle
(N =209) (N =209) . (N=210) (N=211)
Success (%) 72 (34.4%) 47 (22.5%) 70 (33.3%) 26 (12.3%)

p-value! - 0.0047 - < .001

t p-values sre based on CMH stratified by pooled site.
Source: Study Report Table 13; results reproduced by reviewer.

5.2 Conclusions and Recommendations

Primary efficacy analysis was based on the proportion of subjects who had an end of treatment
(week 8) Investigator Global Assessment (IGA) score of ‘clear’ or ‘minim: * which the Division
agreed to at an End of Phase 2 meeting. In Study 18053 Calcitriol Ointment was statistically
superior to vehicle (p = 0.0047) with response rates of 34.4% and 22.5% for Calcitriol Oint-
ment and vehicle, respectively. In Study 18054, Calcitriol Ointment was statistically superior
to vehicle (p < 0.001) with observed response rates of 33.3% and 12.3%, respectively.

The following is a portion of the clinical studies section of the sponsor’s proposed label as
submitted to the NDA on 12/21/2007.

— - =7

h(4)

b(4)
b(5)
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e Rather than listing efficacy in the text, a table depicting the response rate for each study
and treatment arm should be included without p-values.
'
b(4)

Appears This Way
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APPENDIX
A.1 Baseline Demographics
The demographics for each trial are provided in Table 12.

Table 12: Demographics by Treatment (Study 18053 and 18054)

" Study 18053 Study 18054

Calcitriol  Vehicle Calcitriol  Vehicle
(N=208) (N=200) = (N=3210) (N=31)
Age 36 46 56 3947 55 3947 59 40 48 59

Gender : Female 30% (62) 37% (719) 35% (13) 45% (94)
Rece : Caucasian 84% (175) 84% (175) 94% (187) 95% (201)

Black 3% (6 2% (5 1% (20 1% (2
Asian 1% (2 1% (93 1% (3 0% (1)
Hispanic 11% (200 11% (24) 4% (8 2% (5
Other : 1% (2 1% (2 0% (o) 1% (2

a b c represent thé lqumile a, the median b, and the upper
quartile ¢ for continuous variables. Numbers after percents are
frequencies. Source: Reviewer's Analysis.

A.2 Baseline Prognostic Factors
The baseline distribution of the prognestic factors for each trial is provided in Table 13.

Appears This Way
Cn Criginai



NDA: 22-087 (Calcitriol Ointment)

27

Table 13: Prognostic Factors by Treatment (Study 18053 and 18054)

Study 18053

Study 18054

Calcitriol Vehicle Calcitriol Vehicle
(V=209) (N =209) (N = 210) (N =211)
Total Body Surface Area Involved 4712 5 812 50 85150 50100 170
Global Severity : Mild ©19% (39) 19% (40) 31% (e8) 26% (55)
" Moderate 81% (169) 81% (169) 69% (144) T74% (156)
Severe 0% (1) 0% (0 % (0 0% ( 0)
Pruritus : None 8% (11 4% (9 13% 2n 11% (29)
Mild 32% (68) 28% (359) 36% (75) 29% (61)
Moderate 4% (91) 48% (100) 37% (18) 45% (94)
Severe 13% (28) 15% (332) 12% (20) 13% (27)
Very Severe 3% (7 5% (10 2% (9 2% (%)
Erythema! : 0 0% (0) 0% (0) 0% (1) 0% (1)
0.5 0% (0) 0% (0) 0% (0 0% (1)
1 6% (12) 7% (1% 11% (24) 9% (20)
1.5 9% (19) 10% (20) 13% (210 12% (26)
2 60% (126) 59% (124) 57% (1200 59% (125)
2.5 11% (23) 11% (29) 6% (12) 8% (17)
3 12% (28) 11% () 12% (33 16% (21)
35 1% (2) 0% (0) 0% (0) 0% (0)
4 0% (1) 1% (2 0% (1) 0% ( 0)
Plaque Elevation! : 0.5 0% (0) 0% (0) 0% (0 1%.( 2
1 9% (18) 5% (1) 15% (31 10% (21)
15 8% (1in 13% (21 1% (2¢0) 14% (29)
2 57% (1200 57% (120) 50% (104) 54% (113)
25 14% (30) 14% (29) 11% (20 11% (24)
3 9% (19) 10% (2D 12% (28) 9% (20)
35 2% (85 0% (1) 0% ( 0) 1% ( 2)
4 0% (0 0% (0 1% ( 2) 0% ( 0)
Scaling! : 0.5 0% (0) 0% (0 0% (0 1% (2
1 % (4 3B(TMN 10% (20) ™% (14)
1.5 8% (19 TH (149) 13% (2 10% (23)
2 54% (113) 58% (129 46% (98) 50% (108)
25 15% (32) 14% (%0 13% (29) . 15% (32)
3 19% (40) 14% (%) 16% (33 16% (3
35 0% (1) 2% (¥ 1% (2 1% ( 3)
4 1% (3 0% (1 2% (9 0% (0

abe mmthm‘qmﬂeé,tbmoﬁab,admumw&cbrwﬂhm
vazisbles. Numbers after percents are frequencies. Source: Reviewer's Analysis.

t Mean score of the score from bony and non-bomy areas. .
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A.3 Modified Mosaic Plot Details

The following are the details used to derive the modified mosaic plots shown in Figures 1 and 2.
Define S to represent a categorical r.v. corresponding to some subgroup of interest with o
distinct levels s.t. S ={1,2,...,a} (e.g. S = baseline IGA score).

Define Y to represent a r.v. corresponding to the response variable of interest with b distinct
levels s.t. Y = {1,2,...,b} (e.g. Y ="end of treatment IGA score).

Define G to represent the treatment with 2 levels s.t. G = {4, B}

Define z;;, = count corresponding to the i-th value of S (i = 1,2,...,4a), the j-th value of Y
(=1,2,...,b), and g-th treatment group (G = A, B).

The observed total sample size is N 8.t. N =3 n ;=3 ijq.

The sample space for ther.v.’s S and Y is Q2. A total of a x b (¢, j) pairs exist where each can
be thought to represent a 2-dimensional cell within the sample space.

The size of each (i, j) cell in the sample space, {, is proportional to the number of observations
- within the (i, j) cell which can be defined as
Wiy, = E, a:.-,-,/N s.t. E' Ej w;;, = 1.

Within each (%, j) cell it must be determined what proportion of the cell space to designate for
each treatment group. To derive this amount define the following.
e N;, = marginal sample size of subjects treated with g in subgroup i.

® Dijg/Tiy = marginal proportion of subjects in the i-th subgroup treated with g who have
value j for variable Y.

The proportion of cell (i, j) attributed to each treatment group can be defined as

e Bl
N ) @

Using such definitions it is possible to construct a visualization of the sample space, Q of
which the size of the (i, j) cells are represented by w;;. Then within each of the (i, j) cells, the
proportion attributed to treatment group g is M;;,. The end graphic is then a collection of tiles
arranged as a mosaic plot. '
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A.4 Treatment Duration in Study 2663

Figure 12 is a plot of empirical cumulative distribution function of the number of days on
treatment. The median time on treatment was calculated to be 191.5 days and the 25th and
75th percentiles were 175.5 and 364 days, respectively. Note that the initial planned duration of
treatment was 26 weeks, but a protocol amendment was made after study enrollment to extend
the treatment period to 52 weeks.

Figure 12: Days on Treatment (2663)
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1. EXECUTIVE SUMMARY

Aeeordhgtoﬂ\emponsprovidedbytheContrmRmch Organization, this
submission was intended to assess the carcinogenic potential of Calcitriol when administered

orally to rats (gavage) and dermally as an ointment to mice for periods of up to 24 months. The

sponsorwasGddermaRcsmh&Devet in France. The studies were conducted by

D Apparently no protocols for cither study were included
in the submission analyzed by this reviewer. The descriptions of the studies given below are
taken from the corresponding Final Reports.

1.1. Conclusions and Recommendations

The submission summarizes the results of both an oral rat study and a dermal mouse
study of the carcinogenic potential of Calcitriol when applied for up to two years. In the rat
study there were five treatment groups per gender, numbered as groups 1-5, with group 1
denoting a water only control and group 5 a vehicle control, while the remaining groups 2-4 had
oral (gavage) doses of 0.005, 0.03, and 0.1 ug/kg/day, respectively. The latter three treatment
groups were labeled as Low, Medium, and High dose groups, respectively. In the mouse study
there were four treatment groups per gender, numbered as groups 1 through 4, with dermally
applied dose levels of 0.0, 0.03, 0.06, and 1 ppm. The dose groups in mice were also labeled as
Vehicle Control, Low, Medium, and High, respectively. In both species and in cach gender,
each of the main treatment groups, including controls, had 60 animals per group. Note that while
mice were housed singly, rats were housed together in groups of five. As noted in Section
1.3.1.5 below, this may cause problems with the analysis.

The statistical significances of the tests of differences in survival across treatment groups
are given below (Table 1.). The test for homogeneity is a test that survival is equal across
treatment groups, while the test of trend is a test of dose related trend. The Cox test is usually
called the logrank test, while the K-W, i.e., Kruskal-Wallis test, is more commenly called the
Wilcoxon test or the generalized Wilcoxon test. Note that the Wilcoxon test places more weight
on carlier cvents than does the logrank test.

h(4)
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~ For both genders in rats, the tests of homogeneity in survival over all five treatment
groups, including the water control, and tests of homogeneity in survival in the group of four
treatments defined by excluding the water control, were never rejected at the usual 0.05 level (all
eight p 2 0.0739), although significance levels were close in females. However, the more
powerful test of no trend over dose levels was rejected in female rats (Cox fo 0098, K-W
p=0.0239), indicating there is a trend. Among the four treatment groups in mice there was fairly
strong evidence of heterogeneity in survival, particularly in females, since the tests of
homogeneity are all rejected (Males: Cox p=0.0305, K-W p=0.0410, Females: Cox p=0.0057, K-
W p=0.0043). In both genders in mice there was even stronger evidence of a trend over dose
(Males: Cox p=0.0033, K-W p=0.0095, Females: both Cox p = K-W p=0.0006). For neither
gender in either species was there any strong evidence of treatment differences above those
adequately modeled by simple trend in dose (all eight p > 0.2685).

From the mortality tables (tables 7, 8, 13, and 14 below) or the Kaplan-Meier curves in
Appendix 1, one can see that in male rats there was no clear treatment related effect on survival.
In female rats the vehicle treatment groups scemed to have the lowest mortality (i.c., highest
survival). In both mouse genders there seemed to be a generally increasing mortality over dose,
particularly later in the study. Again, further details are presented in Appendix 1.

The Sponsor notes that complete histopathological examinations were done for all
treatment groups in rats only in the thyroid, stomach, kidneys, sorta, heart, and sternum, and in
mice only at the administration site, duodenum, eyes, kidneys, aorta, and sternum. Otherwise
complete examinations were performed only for the High dose groups and the control groups.

In the Low and Medium dose groups histopathological examinations were performed only for all
animals found dead, killed moribund, or showed macroscopic abnormalities, including masses or
- nodules during the study or at necropsy. This implies that, except for the organs cited above, in
both studies the data generating processes for the Low and Medium dose groups was different
from that for the Controls and the High dose group. In particular it could be expected to detect
fewer tumors. Thus, except for the cited organs, tests of carcinogenicity that included these
doses, such as the overall test of trend and the tests comparing these doses to the control were
not strictly appropriate. However, results of such tests were included since they may be helpful.

To avoid confounding the effect of the vehicle with Calcitriol treatments, the
carcinogenicity tests involving Calcitriol used the vehicle as the reference dose group to the
Calcitriol treatment groups. In rats the water only control was used primarily to estimate
background rate, and thus determine if the ncoplasm could be classified as common (incidence
>1%) or rare (incidence < 1%). A no-vehicle control group was not used in the mouse study,
and the vehicle control was used to estimate the background rate to determine if the tumor was
rare or not. The endpoint used in the FDA analyses of tumerigenicity is the minimum of the
time of observation, time of death due to the tumor, or time of detection when the animal dies or
is sacrificed. The Sponsor’s analyses of tumorigenicity were apparently based only on the later
two. This should have had little to no effect on actual tumor incidence, but could explain
differences in the actual tests of tumorigenicity. Complete incidence tables and the results of the
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FDA Peto tests and poly-3 tests of tumorigenicity are provided in Appendices 2 and 3,
respectively. Statistically significant results are summanzed in Table 2 below.

In female rats the Peto test of trend in pheochromocytomas in adrenal glands was highly
statistically significant (p=0.0001<0.025) as was the Peto test comparing the high dose group
and vehicle (p=0.0036 < 0.05). The corresponding poly-k tests were also statistically significant
(p=0.05). In both male and female rats, the Peto tests of systemic hemangiomas would be
classified as rare and the corresponding tests of trend were statistically significant (p-O 0059,
0.0198 <0.025, respectively). However, the more appropriate (smce trend tests may miss some
tumors in the low and medium dose groups), butlesspowerﬁxl pairwise comparisons were only
statistically significant in males (p=0.0371<0.05), not in females (p=0. 1274) Systemic pooled
hemangiomas and hemangiosarcomas were classified as common tumors in male rats and rare in
female rats, and thus, adjusting for multiplicity, neither the tests of trend, nor the pairwise tests
were not statistically significant in males, but the test of trend in female rats was very close to
statistical significance (p=0 0252 versus 0.0250). In female rats the Peto test of trend in pooled
C-cell adenoma and carcinoma in the thyroid was statistically significant (p=0.0018<0.005).
Tests of pairwise differences between the high dose group and vehicle control in pooled
follicular cell adenoma and carcinoma in male rats and tests of pars distalis adenoma of the
pituitary in female rats were close to statistical significance (p=0.0115 and p=0.0144 versus 0.01,
respectively). -After adjusting for multiplicity none of the remaining tests were statistically
significant. It may be noted that if the incidence in the vehicle group were used to determine
whether or not a tumor is rare, the trend test in C-cell carcinoma of the thyroid in female rats
would be statistically significant. No comparisons in mice even achieved the 0.05 level using
the Feto tests. Overall, the results of the poly-k tests were generally consistent with the results of
the Peto tests cited here (please see Appendix 3).

Table 2. Potentially Statistically Significant Trends and Comparisoas

Incidence: p-values High

e . e ° _High Trxend vs Veh
Rat Males
Systeaic .

Hemangiomas, 0 1 ] 3 6 0.0039 0.0371

Hemangioms/ - sarcoma 4 2 8§ 10 8 0.0702 0.0251
THYROID GLANDS :
_Foll. cell adenoma/carcinoma 2 3 5 7 11 0.0148 0.0115
Rat Females
ADRENAL GLANDS

Benign pheochromecytoma, 0 0 0 2 7 0.0001 0.0038
PITUITARY GLAND

Aenoma of pars distalis, 40 290 32 37 39 0.1467 0.0144
SKIN/SUBCUTLS -

Basal cell carc/denign tar 0 4] 0 @ 2 0.0298% 0.1084
Systenic

Hemangiome, (1] 1 1 (] 4 0.0138 0.1274

Hemengioma/ - sarcome (] 1 1 1 4 0.02%2 0.1274
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Table 2. (cont.) Potentially Statistically Significant Trends and Comparisons

: Incidence: p~values: High
Bater. V Med High Trend vs Veh

Rat Females (cont.)

THYROID GLANDS
C-cell adenoma/carcinoma 3 4 2 4 10 0.0018 0©.020%
C-cell carcinoms 1 0 0 0 3 0.0263 0.1468
1.2. Brief Overview of the Studies

One mouse study and one rat study were submitted:

Study 12318: Calcitriol - io-t Week Oral (Gavage) Carcinogenicity Study im the Rat,
and

Study 12299: Calcitriol Ointment - 104-Week Dermal Carcinogenicity in the Mouse.

These studies were designed to assess the potential carcinogenic effect of Calcitriol when
administered by daily oral (gavage) administration to the Wistar rat or by daily dermal
application to the CD-1 (ICR) BR mouse. Both studies were planned to last for 104 weeks. The
rat study included five treatment groups: 1. Water Control, 2. Low Dose (0.005 pug/kg/day), 3.
Intermediate/Medium Dose (0.03 pg/kg/day), 4. High Dose (0.1 ug/kg/day), and the 5. Vehicle
Control. The dermal mouse study had oaly four treatment groups: 1. Control (0 ppm), 2. Low
Dose (0-3 ppm), 3. Intermediate/Medium Dose (0.6 ppm), 4. High Dose (1 ppm). Each treatment
group in cach gender in each species included 60 animals.

1.3. Statistical Issues and Findings

1.3.1. Statistical Issues

In this section, several issues, typical of statistical analyses of these studies, are
considered. These issues include details of the survival analyses, tests on tumorigenicity,
multiplicity of tests on neoplasms, and the validity of the designs.

1.3.1.1. Control Groups:

Since the group 1 water control in rats does net include the vehicle, its primary use was
to determine the background rate, i.c., whether or not a certain neoplasm should be classified as
common or rare (see Section 1.3.1.3 below). To make.the effect of the Calcitriol dose clear, the
Mmmmummwmvmnml(msmmwempm
mice). In the Sponsor’s analyses for tests in rats, “uniess major differences are evident between
the water and vehicle control groups, statistical tests are casried out as if these animals formed &
single control group. If major differences are seen, anslyses of trestment cffects are conducted
besed on dats exciuding the water control group.” (page 14 of volume 3) Since a nonsignificant
test of differences is not conclusive evidence of no effect this reviewer does not agree that this

6
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1.3.1.2. Survival Analysis: . :

Both the Cox logrank and Kruskal-Wallis-Wilcoxon tests were used to test homogeneity
of survival among the treatment groups. Tests of dose related trend using a Cox proportional
odds model were aiso performed. The number of such tests raises issues of multiple testing, but
from the point of view of finding differences among treatment groups (i.e., reducing the
probability of Type II error), this should be acceptable. Appendix 1 reviews the animal survival
analyses in some detail. The Sponsor’s analyses are summarized in Sections 3.2.1.1 and 32.2.1.

1.3.1.3. Tests on Neoplasms:

The FDA tumerigenicity analyses of fatal tumors are based on the time of death, and for
observable tumors based on time of detection. Both are analyzed at the time of detection with an
analysis equivalent to the death rate method. Non-fatal tumors found at the time of the animal’s
death were labeled as incidental, and were analyzed by the so-called prevalence method. For the
FDA analyses all three results were pooled. The Sponsor notes that in both studies only the High
dose group and the Control group or groups had complete histopathological examinations for all
organs. In the Low and Medium dose groups histopathological examinations were performed
onlyforﬂlaknﬂsfomdded,kﬂbdmm’bmd,mshowedmopicabnomﬂiﬁu,
including masses or nodules during the study or at necropsy. However, the Sponsor also
Mkmﬂminmmthymid,mmm&wysmthmdmmmwmawemM
while in mice the administration site, duodenum, eyes, kidneys, aorta, and sternum were also
examined. Nouthathishnpﬁesﬁnameptform«minbothmdiesﬂnm;muﬁng
qummm&mmmwmmmmmmsmm
High dose group. In particular it could be expected to detect fewer tumors. Then, except for the
cibdm%ofmﬁngmiekythﬂhclu&d&mdougmha&cw«dlmwmnd
and the tests comparing these doses to the control were not strictly appropriate. However, since
thcymtybesomewhttinﬁem&vc,ﬂwteatsoftrendmincludcdinboththeFDAPewanﬂyses
and the poly-3 analysis. In addition tests of differences between the medium and low dose group
are included in the poly-3 tests of tumorigenicity. The primary analysis should be placed on the
difference between the High dose group and the Vehicle Control. Note that had the animals in
the Low and Medium dose group been chosen randomly, these tests would have been
appropriate. In rats the number of tumors in the water only control group was used to determine
if the tumor was classified as “rare” or as “common”, while in mice the vehicle control was used
to determine this classification. These had the effect on interpretation of results as outlined
below.

1.3.1.4. Miultiplicity of Tests on Neoplasms: ~
Tmhhvmm:mmdswmofmmmmm
necessitated an adjustment in experiment-wise Type 1 error. Current FDA practice is based on
the Haseman-Lin-Rahman rules. Namely, based on his extensive experience with such analyses,
ﬁrmwﬂMMlmmW&umHm(lﬂawﬂm&u
roughly 0.10 (10%) overal! false positive error rate, rarc tumors should be testod at 2 0.05 (5%)
Mwmm(wmammmmmm)xmm level.
For a standard cheonic study in two species, i.c., rats and mice, based on simulstions and their

?
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experience, Lin & Rahman (1998) proposed a further p-value adjustment for tests of trend. That
is, for a roughly 0.10 (10%) overall false positive error rate in tests of trend, rare tumors should
be tested at a 0.025 (2.5%) level and common tumors at a 0.005 (0.5%) level. In this analysis in
rats the observed incidence in the water only group control was used to decide if a tumor was
rare or common (i.e., incidence < 1 or 1 in the appropriate controls), while in mice the vehicle
group played a similar role. This approach was intended to balance both Type I error and Type II
error (i.e., the error of concluding there was no evidence of a relation to tumorgenicity when

. there actually was such a relation). These rules seemed to apply to both the Peto tests and the
poly-3 tests, however, it should be noted that including the tests comparing the Medium and Low
dose to control (as is done in the poly-k tests) can be expected to increase the experiment-wise
Type I error to above the rough nominal 10% level. :

1.3.1.5. Housing of Animals:

The Sponsor states that rats were accommodated in groups of five, while mice were
housed singly. Multiple housing of animals may cause statistical problems in the analysis. Even
with gavage dosing proximity might induce correlations, positive or negative, in treatment
response. Further, animals housed together might fight each other. The skins of some animals
could be damaged, and this damage might be associated with skin and other tumors. Such
eﬁetsmzyemwithinmt&im&ndvmwbemlagconoo small, resulting in
conservative or liberal tests (in terms of Type I error). Thus, with this multiple housing, froma
statistical design point of view, the appropriate treatment unit generally would be the group of
five animals housed together.

Awmﬁym”duemmmmww,adwmwiﬁmmph
homingthctnluaentmitwummdtobetheiadiﬁdudmimd. However, unless it has
beeaelaﬂyshowaﬂmwmmmeminmmofeage,ﬁomapmlymﬁsﬁcdpoint
of view, this reviewer would generally recommend single housing of animals. Since cage
identification was not included with the data, the impact of the between cage effects can not be
assessed.

1.3.1.6. Validity of the Designs: '

When determining the validity of designs there are two key points:
1) adequate drug cxposure
2) tumor challenge to the tested animals.

l)isnhtodwwhmrornotsuﬁcimtmimlsmﬁvedm-mshtobeaﬁskof
fotmipglaﬁdtvehm»mmmdﬂisnwwﬂuMaimmTMDos(MFD),
designed to achieve the grestest likelihood of tumorigenicity.

- LinandAti(lm),qwﬁmwotkhyMn,hnuwﬁdthﬂasmivdn&of
mzsmmofsoammmmw—woumymmmyu
considered a sufficient number of survivors as well as onc measure of adequate exposure. Since
mwmvmmmmmmmmmfamnwm
mhmmmwmmzsmumivwwmmamm,mm
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seems to have been satisfied. However, in male mice, from the survival plots in Appendix 1 or
the incidence tables in Sections 3.2.1.2, the maximum dose (1 ppm) seems to be associated with
a lower survival than implied by this criterion.

Chu, Ceuto, and Ward (1981), citing earlier work by Sontag et al. (1976) recommend that
the MTD “is taken as ‘the highest dose that causes no more than a 10% weight decrement as
compared to the appropriate control groups, and does not produce mortality, clinical signs of
toxicity, or pathologic lesions (other than those that may be related to a neoplastic response) that
would be predicted to shorten the animal’s natural life span’ ” The values in the following
tables, Tables 3 and 4 are transcribed from the Sponsor’s reports. Table 3 gives the final weight
change from baseline and the final percent weight change relative to the water in rats and vehicle
in mice in each study. Note that, roughly, the Chu, Ceuto, and Ward criterion seems to be only
slightly exceeded in the high dose group in both genders in rats and in female mice (Recall that
in the Sponsor’s labeling in rats group 5 denoted the vehicie control).

Table 4 gives the mean food consumption at the end of the study, and percent change
from the water control. Note that food consumption seemed to be lower in all treatment groups
inrats. Howaever, relative to the vehicle control the percent difference would be much smaller.
In mice, there seems to be no simple strong dose related trend in food consumption.



Again from 2) sbove, excess mortality not associated with any tumor or sacrifice in the
higher dose groups might have suggested that the MTD was exceeded. However, in both
studies, all control animals and all high dose group animals (as well as any other animals that
were histopathologically evaluated) had ncoplasms, so this criterion does not seem to be uscful.
Modelling these as time to event, since all had neoplasms, all animals were censored. In rats the
umlbgmkmd%homkﬂsﬁwﬂwmbsmmm In mice, due to
the early termination in the high dose groups, there were statistically significant differences, but
since all animals developed tumors these do not necessarily reflect exceeding the MTD.

The above cvaluation of the validity of the study designs was based on body weight and
mmwitydau. The pharm/tox reviewers should use their expertise and other information such
as clinical signs or severe hmpuhelogie toxic effects that are attributable to the dosed animals
in their final evaluation of the appropriateness of the doses used.

1.3.2. Statistical Findings
Please see Section 1.1 above.

2. INTRODUCTION

2.1. Overview

This submission included results from both a study in Wister —— W1 (IOPS AF/Han) b(4)
Rats with trestment administered orally (gavage) and a study in ~—CD-1® (ICR)BR Mice with
dermal application of Cakitriol ointment.

10
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2.2. Data Sources

Two SAS transport files, one for rats and the other for mice, were provided by the
Sponsor and placed in the CDER electronic data room (edr). These files, cach labeled tumor.xpt,
each contained the single SAS data set tumor.sas7bdat. Several tumors appeared in a number of
organs. Following the recommendation of the toxicologist, a number of these were combined for
the report so that both the original incidences and the combined incidences are reported in the
incidence tables in Appendices 2 and 3.

3. STATISTICAL EVALUATION

3.1. Evaluation of Efficacy

NA

3.2. Evaluation of Safety

More detailed results on the study are presented below.

3.2.1. Study 12318: Caleitriol - 104 Week Oral (Gavage) Carcinogenicity Study in
the Rat.

RAT STUDY DURATION: Week 104.

DOSING STARTING DATE: 11 (Males) and 12 (Females) September 2003.

TERMINAL SACRIFICE: Final necropsies: Week 105, September 2005.

STUDY ENDING DATE (Final Report dsted): June 15, 2006. | b(4)
RAT STRAIN: Wister—— WI (IOPS AF/Han) Rats.

ROUTE: Daily Oral Gavage. ‘

Rats were randomized to the five treatment groups per gender, numbered by the Sponsor
as groups 1-5, with group 1 denoting a water only control and group 5 a vehicle control, while
the remaining groups had oral (gavage) doses of 0.005, 0.03, and 0.1 pg/kg/day. The latter three
treatment groups were labeled as Low, Medium, and High dose groups, respectively. Dose
volume was 2 mL/kg/day in each trestment, leading to dose concentrations of 0, 0.0025, 0.015,
0.05 and 0 1 pg/ml.. The Sponsor states that “the dose levels were determined in agrecment with
the Study Sponser on the basis of the FDA comments (IND 62,151; HFD-540) and on the basis
of the results of a previous study in mice (RDS.03.SRE.12336,— study no. $13/093). In this
study, toxicological endpoints induced by Calcitriol were clearly identified for dose levels of
0.01, 0.1 or 0.3 pg/kg/day. From those observations, the high dose for 3 carcinogenicity study
should not exceed the medium dose of the previous study, namely 0.1 pg/kg/day.” (page 39 of
volume 1 of the rat report)

1t
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In addition to the primary study animals there were 10 further animals per gender per
treatment group serving as satellite toxicological groups.

Animals were approximately six weeks old at first dosing. During the study, animals
were initially housed in groups of five of the same sex and dose group. Food and water were
available ad libitum, except during procedures. The Sponsor states that detailed physical
examinations were made on all animals each week. Body weights and overall food consumption
were recorded weekly for the first 16 weeks, beginning approximately one week before initiation
of dosing, and every 4 weeks thereafier.

3.2.1.1 Sponsor’s Results and Conclusions

This section will present a summary of the Sponsor’s analysis on survivability and tumorigencity
in rats.

Survival analysis:

The Sponsor notes that: “Dwmgtln2-ymumntpmodamloflo4mlesmd 124
females were found dead or sacrificed moribund®), Deaths and mortality rate (%) were
distributed as follows:”

40% | 33/60 | 55%
%1960 [37%] .

"lmlndmgaaymmnlsbmddaddmgthcmmlpmed(wuk 105mm1).

The Sponsor reports that: “Throughout the study, the mortality was similar between
treated and both control groups except during the last 2 months where males receiving 0.03 and
0.1 pg/kg/day and females receiving 0.1 pug/kg/day had a slightly lower survival than both
controls. This difference resulted in a significant dose trend (p<0.05) in females. This was
mainly due to the high mortality of group 4 females (painvise analysis, p<0.1).” (page 54 of
volume 1 of report)

Tumorigenicity analysis:

The Spoascr conclusions about the tumorigenicity are summerized as follows: “There was an
increase in the incidence of total proliferative changes (hyperplasia of the adrenal medulla and
pheochromocytoma) in both males and females treated at 0.03 pg/kg/day and

0.1 pg'kg/day. The incidence of these adrenal lesions is presented in the table [6] below.
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Group 1‘(*)’ Z | 3] a5 [1®H]2] 3] 4[5
, , D ‘ _
% | 60 | 60 | 60 | 59 | 60 | 60| 39 |60 | 60
il 1 al sl 3T olol 21710
1 o) 21010 |olo]l 1]o6]o0
2] 1 1 61 sl 3 1l ot o0l 3 1710 |
2 1L 121215 ol 1le6] 911
4] 2 ] 18251 8 | o] t] 9 fie | 1

(')wuur ls “(‘ *) vehicle controls

“There was evidence of an increase in pheochromocytoma in fernales treated at 0.1 pg/kg/day, effect
being less marked at 0.03 ug/kg/day. In males the incidence of these lesions at these . . . doses was
slightly higher than in the control groups but the difference between the two doses was less marked.
However an effect of the trestment was supported by the increase of the hyperplasia in both sexes at these
two doses.” i

M .: there was evidence of an effect of Calcitriol on incidence of proliferative lesions for the
adnmlmcdnlla.Ahlghlyugniﬁwn(wwl)mdmdmmmmtdeneemfemd«mduo1
Hg/kg/day was supported by evidence of an increass in proliferative changes at 0.03 ug/kg/day.
Significant (p<0.05) pairwise differences from the combined controls for both groups and significant
trend tests were generally evident except for the analysis of pheochromocytomas in males. There was a
clear evidence of an increase in medullary hyperplasia incidence in both sexes at 0.03 and 0.1 pg/kg/day.”
(page 61 of volume 1)

“Stagistically: Thmmednponmeddalwchuwmmmml affected the thyroid C-
cells at 0.1 pg/kg/day. The increass at 0.1 pg/kg/day was more clearly scen for hyperplasia (p<0.01) than
for tumours (p<0.05) and more clearly seen for females (p<0.0! for tumours and hyperplasia) than for
males (p<0.1). In addition, a significant trend was seen in females for both tumours (p<0.01) and focal
hyperplasia.” (page 63 of volume 1)

“Statistically: The positive trend in thyreid follicular tumour incidence in males (p<0.01) due to
an increase at 0.1 pg/kg/day, provides less convincing evidence of an effect, as there is no trend
for females or for hyperplasia in either sex.

Therefore, these results remain unclear, the incidences of findings suggest a possible effect of
treatment only in males and only at 0.1 pg/kg/duy.” (page 64 of volume 1)

<Sististically: The positive trend in mesenteric lymph node hasmangioma incidence in males
(p<0.01) is not convincing, given the non-significant negative trend for haemangiosarcomas,
and the lack of trend for combined incidence of the two tumour types in males, females or sexes

combined. Therefore it is not clear whather there is any true trestment effect.” (page 65 of volume 1)
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3.2.1.2 FDA Reviewer's Results

This section will present the current Agency findings on survival and tumorigenicity in

male and female rats.
Survival analysis:

The following tables (Table 7 for male rats, Table 8 for female rats) summarize the
mortality results for the dose groups among rats. The data were grouped for the specified time
period, and present the number of deaths during the time interval over the number at risk at the
beginning of the interval. The percentage cited is the percent survived at the end of the interval.

Low-0.005 | Medium-0.03 | High-
My/igiday | mefigiday |01 my/kday
1/60 1760 ' 0/60
98.3%. 98.3% 100%
‘859 4/56 2/65
_ J 85% 91.7% 96.7%
7991 6/55 4/55 §/51 8/48 " 5/54
| 81.7% 85% 76.7%. 783% _88.3%
92.104 6/49 7/81 7/44 13/40 1751
- 71.7% 73.3% 65.0% 56.7% | _60%
Terminal 43 44 - 39 34 36
a number deaths / number at risk

2 per cent survival to end of period.

7% | 9% 83.3% 90% 90%
7951 952 657 /% 554 11/54
- 71.7% $5% 0% | s 71.7%
92-104 10/43 1 10/51 3/42 13/49 16/43
Torminal |33 a1 39 3 T7
105-107 .
T number desths / number af risk

2 per cent suevival to end of period.

Table 9 below presents the result of tests on survival over the dose groups. For both
genders in rats the tests of homogencity in suevival over all five treastment groups including the
waler conirol, and tests of homogencity in survival in the group of four treatments defined by
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excluding the water control, never were rejected at the usual 0.05 level (all cight p> 0.0739),
although significance levels were reasonably close in females. From Tables 7 and 8 above, or
from the Kaplan-Meier survival curves in Appendix 1 it is evident that the survival curves for
male rats are closely intertwined, consistent with the hypothesis of homogeneity in survival,
while in female rats the vehicle control generally has the highest survival, with the other groups
more or less intertwined. The more powerful test of no trend over dose levels is rejected in
female rats (Cox p = 0.0098, K-W p = 0.0239), indicating there is a trend.

: o66ss

Tumorigenicity analysis:

The statistically significant Peto mortality adjusted tests of trend in the incidence of
neoplasms over the vehicle control and the three Calcitriol treatment groups and the pairwise
tests of differences between control and the high dose group are presented below. Appendix 3
includes the similar results from the poly-3 tests. Incidence tables and statistically
nonsignificant results are displayed in more detail in Appendices 2 and 3.

Recall again that in rats the incidence in the water control group is only used to determine
the rarity of the tumor, wlulctestsoftreadmhuedonthemmgmps.lnfemﬂemﬂn
test of trend in phe ocytomas was highly statistically significant (p = 0.0001 < 0.025), as
wuﬂuteuemnmﬂleh:ghdesegroupmdvehlclc(p=00036<005) In both male and
female rats systemic hemangiomas were rare and the test of trend was statistically significant (p
= 0.0059, 0.0198 <0.025, respectively). However, the more appropriate, but less powerful
pairwise comparisons were only statistically significant in males (p = 0.0371<0.05), not in
females (p = 0.1274). ‘Systemic pooled hemangiomas and hemangiosarcomas were classified as
common tumors in male rats and rare in female rats, and thus, adjusting for multiplicity neither
the tests of trend nor the pairwise tests were not statistically significant in males, but the test of
trend in female rats was very close to statistical significance (p = 0.0252 versus 0.0250). In
fomale rats the test of trend in pooled C-cell adenoma and carcinoma in the thyroid was
statistically significant (p = 0.0018<0.005). Tests of pairwise differences between the high dose
group and vehicle control in pooled follicular cell adenoma and carcinoma in male rats and tests
of pars distalis adenoms of the pituitary in female rats were close to statistical significance (p =
0.0115 and p = 0.0144 versus 0.01, respectively). After adjusting for multiplicity none of the
remaining tests were statistically significant. It may be noted that if the incidence in the vehicle
group were used to determine whether or not a tumor is rare, the trend test in C-cell carcinoma of
the thyroid in fornale rats would be statistically significant. Please sce the results of the
cosresponding poly-3 tests presented in Appendix 3.
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Table 10. Peto Tests with Statistical Significances of 0.05 or Less.

Incidence: p~values: High
1igh

— Water Veh Trend vs Ve

Rat Males '
MESENT. LYMPH NODE

Hemangioma, o 1 0 2 5 0.0467 0.0918
Systemic

Hemangioma, <] 1 o 3 ¢ 0.00%9 0.0371

Hemangioma/ - sarcoma 4 2 5 10 8 0.0702 0.02%1
THYROID GLANDS

Foll. cell adenoma/carcinome 2 3 5 7 11 0.0148 0.011§
Rat Females
ADRENAL GLANDS

Benign pheochromocytoma, ¢] 0 0 2 7 0.0001 0.0038
PITUITARY GLAND

Adenoma of pars distalis, 40 29 32 37 39 0.1487 0.0144
SKIN/SUBCUTIS

Basal cell carc/benign tmr (o] 0 0 o] 2 0.0291 0.1694
Systemic

Hemangioms, (o] 1 1 Q 4 0.0198 0.1274

Hemangioma/-sarcome o t 1 1 4 0.0282 0.1274
THYROID GLANDS :

C-cell adenoma, 2 4 2 4 7 0.0232 0.0820

C-cell adencaa/carcinoms 3 4 2 4 10 0.0018 0.0205

C-cell carcinomes 1 0 4] 0 3 0.0263 0.1408

32.2. Study 12299: Calcitriol Ointment - 104-Week Dermal Carcinogenicity in the
Mouse.
MOUSE STUDY DURATION: Up to 104 Weeks.
DOSING STARTING DATE: August 27, 2003 (Males) & August 28, 2003 (Females).
TERMINAL SACRIFICE: September 30 & October 1, 2004.
DOSING MODIFICATIONS: High Dose Group: Treatment stopped Week 23. Control only
Wecks 25/26. Treatment resumed Week 29 but only three times/
week. .
Medium Dose Group: Treatment stopped Week 29. Control only
Week 29.Treatment resumed Week 33 but only three times/week.
Low and Control Dose Groups: Week 29 treatment three times/week
STUDY ENDING DATE (Final Report dated): June 7, 2006.
MOUSE STRAIN: —.CD-1? (ICR)BR Mice. b
ROUTE: Daily Dermal Application. (4)

Four treatment groups were formed for each of male and female CD-1 mice (each with
60 animals/gender), numbered by the Sponsor as groups 1 through 4, with dermally applied dose
levels of 0.0, 0.03, 0.06, and 1 ppm. The dose groups in mice were also lsbeled as Control,
Low, Medium, and High, respectively. Treatment was initially applied daily. The Sponsor
16 :
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states that “the dose levels were determined in agreement with the Study Sponsor on the basis of
the FDA comments (IND62, 151; HFD-540) and on the basis of the results of a previous 13-
week dermal study in inice (RDS.03.SRE.12242———study no. 913/080). In this study,
toxicological endpoints induced by Calcitriol were clearly identified for dose levels of 1,2 or 3
pg/kg/day. From those observations, the high dose for a carcinogenicity study is the low dose of
the previous study, namely 1 ug/kg/day.” (page 40 of volume 1 of report)

' The Sponsor states that “On the day before the first application, the hair was clipped with
an electric clipper, so as to expose the back from the scapular to the lumbar region. The clipped
areas represented at least 10% of the total body surface. The application surface was
approximately 10% of the body surface of the animal. ... The animals were clipped again
approximately once a week (as necessary). To avoid damage to the site, clipping was performed
generally at least 2 hours prior to treatment. When animals were treated 3 times a week, clipping
was performed on a day without treatment.” (page 40 of volume 1 of report)

During the study animals were housed individually. Water was available ad libitum. The
Sponsor states that detailed physical examinations were made on all animals each week. Body
weights were recorded weekly for the first 13 weeks, beginning approximately one week before
- initiation of dosing, and every 4 wecks thereafter.

The Sponsor also notes that: “In addition to exposure to the test item via dermal
absorption a significant, but unknown, exposure via the oral route occurred since it is not
possible to prevent the mice from lickiag the application site. ... In animals treated at 0.6 and 1
ppm increased serum calcium concentration, clinical signs (thin appearance), lower body weight
(these findings being reversible during or after the wash out periods) and histopathological
observations revealing widespread mineralisations in few decedents sacrificed in moribund
condition were observed at the beginning of the study. It was concluded that the toxicity
exceeded the maximal tolerated dose, and the study design was modified step wise from week 23
in cach dose group.

“. For group 4 (1 ppm): i

Treatment was stopped from week 23 and animals did not receive any administration for a 19-
day wash out period. They received the control item from week 25/26 for 25 days. After this
oversll treatment-free period of 44 days the treatment at 1 ppm was restarted in week 29 butata
reduced frequency of three times a week.

“- For group 3 (0.6 ppm):

Treatment was stopped at week 29. These animals were kept for a 3-day wash out period without
any administration and were treated with the control item three times a week until week 33.
From this date and for the remaining part of the study, the frequency of treatment with the test
item at 0.6 ppm was reduced to three times a week.

“. For group 2 (0.3 ppen) and group 1 (control):
From week 29, the frequency of treatment was reduced to three times a week in order to put all
- aninals in the seme trestment conditions.” (page 17 of volume | report)

17
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Note that analyses are based on the original nominal dosages, not adjusting for the changes in
dosing cited above.

3.2.2.1 Sponsor’s Results and Conclusions

Thlsuemnwﬂlpm:sumnuryofﬂnw:mlymonmwabﬂuymmgmny
in miee.
Survival analysis:

The Sponsor notes that: “During the approximately 2 year treatment period a total of 160
males and 150 females were found dead or sacrificed moribund'V, distributed as follows:

TF excluding any animals found dead during the terminal period (week 101 for females and weeks
105/106 for males).

“Trested males had a slightly higher mortality than controls from about 14 months onwards, and
mortality was markedly increased from 21 months onwards for males receiving | ppm until
sacrifice at week 97 (see survival table below). A dose-related trend (p<0.01) in mortality was
seen with a highly significant (p<0.001) increase at 1 ppm, a less significant increase at 0.6 ppm
and a non-significant increase at 0.3 ppm. _

Females receiving 0.6 and 1 ppm had a slightly higher mortality than controls from about 21 or
14 months onward, respectively (see survival table below). Females receiving the low dose (0.3
ppm) had a similar or lower mortality than controls during the study. A dose-related trend
(p<0.001) in mortality was seen with a significant increase (p<0.01) at 1 ppm. At 0.6 ppm the
increase was not quite significant (0.05 < p <0.1) and no real increase was evident at 0.3 ppm.
The combined sexes statistical analysis confirms the dose-related trend (p<0.001) and increases
at 1 ppm (p<0.001) and 0.6 ppm (p<0.01).” (page 61 of volume 1 report)

Except for a single animal, these results agree with the corresponding tables 13 and 14
upoméiaﬂleFDA analysis in Section 3.2.2.2, below.

Tumorigenicity analysis:

According to the Sponsor: “The mast commonly occurring tumour types were as shown
[in Table 12 below] . . ., which also gives information on the numbers that were malignant, the
mmwmmammwmmmm.nmmw
peoliferative lesion. Other tumour types were seen in less than 10 animals.”
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Table 12. Incidence of most common tumour types

Any A‘Mallm Fatal Foed peolif.

Lungs - alveolas/bronchiolar 82 3r* 15 37 (31
Liver — hepatoceliular 61 10 12 21° (14
Malignant lymphoma 45 45 30 -
Harderian gland 25 3 1 10 (10
Histiocytic sarcoma 19 19 16 -
Uterus/cervix - stromal 17 l‘ 2

Uterus/cervix - smooth muscle* 14 0 -
Any.site 244 13&' ] I
‘Mmm”mmwmmmmmclamﬂmmoﬂyp
specificd. Thus, for lungs alveolar/bronchiolar 37-31 = 6 animals had tumour and hyperplasia of the
type specificd.
"Tmcmmhhdabumandnmhmdvmlu/homaammm
° Basophilic, clear cell or eosinophilic focus.
4 One animal had a stromal sarcoma of the cervix and a uterine endometrial stromal polyp.
* Leiomyomas or leiomyosarcomas.
{ 42 snimals had both 2 benign and a malignant tumour.
(page 20 of volume 3)

“Shstemic negplasms
mwmwmmwmdwmmlmmhmmm(mmbm
femnales), and a malignant mast cell tumour in one control male.

There was no indication of any treatment-related increase in systemic neoplasm, butsome
evidence of a negative relationship with treatment for histiocytic sarcomas, due to a slightly
reduced incidence in groups 3 and 4 (0.05<p<0.1 for trend).

“ Orher tumors and proliferative changes

... There was no evidence that the treatment affected the overall incidence of benign or
malignant tumours or of tumours regardless of malignancy in males, females or sexes combined.
Thmwusomcshght indication that the incidence of fatal malignant tumours was decreased in
females given 1 ppm (0.05<p<0.1). However, the following changes were seen with a slightly
greater or lower incidence or severity.

“Adrenal medulla: Benign phacochromocytomas were seen in one male and one female given 1
ppm. In addition, hyperplasia was seen with a slightly greater incidence in females given 1 ppm
than in controls (4/56 versus IIW)mvmsmmmemdmmmﬁmeeeffow
hyperplasia and combined incidence of tumour and hyperplasia.

“In males, masrked or severe hyperplasis was sen in one animal given 0.6 ppm and one animal
given | ppm only. Any relstionship with the test item is unlikely.

“Uterus: there was » significant trend towand s lower incidence in the polyp and/or sarcoms
incidence in females, any relationship with the test item is unclear.
19
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“Harderian glands: Three adenocarcinomas were observed in females, two were in the | ppm
group and one in the 0.6 ppm group with a statistically significant trend (p<0.05). The incidence
ofﬂ:ischangcmatalowlwel.lnaddiﬁon,wcinammldbcsminthc...mouscand
published data give a range of 1.43 to 2.38% . . ., which would be equivalent to 1 or 2 cases for
60 animals. As a consequence, this slight increased incidence was considered to be unlikely
related to the test item. :

“Other malignant or benign neoplasms as well as main hyperplastic changes were observed
sporadically, but without indication of a treatment-related change and were considered to be part
of the normal background of changes in animals of this age.” (pages 72-73 of volume 1)

3.22.2 FDA Reviewer's Results

This section will present the current Agency findings on sumval and tumorigenicity in male and
female mice.

Survival analysis: .

Again, Kaplan-Meier plots comparing survival among treatment groups in both studies
are given in Appendix 1, along with more details of the analysis. The following tables (Table 13
for male mice, Table 14 for female mice) summarize the mortality results for the dose groups.
The data in the tables were grouped for each specified time period, and present the number of
deaths during the time interval over the number at risk at the beginning of the interval. The
percentage cited is the percent survived to the end of the interval.

51-78 /57 18/56 1852 19157
| 767% | 63.3% 56.7% %
79.91 8/46 9/38 7734 16/3-}%

438 3/29 5127 6/22
567% | 433% 36.7%
34 26 2
a3 | 33w | agw
26 - 20 17
105-106 .
number deaths / number at risk

2 per cont survival 1o end of period.
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100-101 |
T nmnbuduﬂulnmnbcratnsk
% per cent survival to end of period.

Among the four treatment groups in mice there was fairly strong evidence of
heterogeneity in survival, particularly in females, since the tests of homogeneity were all rejected
(Males: Cox p = 0.0305, K-W p = 0.0410, Females: Cox p = 0.0057, K-W p = 0.0043). In both
genders in mice there was even stronger evidence of a trend over dose (Males: Cox p = 0.0033,
K-W p=0.0095, Females: both p = 0.0006). From the incidence tables (tables 13, and 14) or the
Kaplan-Meier survival curves in Appendix 1, one can sce a general increase in mortality over
dose, though with some intertwining, particularly at lower doses.

and Trend in Survival

Although exact significance levels differ between this analysis and the Sponsor’s analysis
above, results are consistent. In female mice there is fairly strong cvidence of heterogencity in
survival, since the tests of homogeneity are all rejected (Males: Cox p=~0.0305, K-W p=0.0410,
Females: Cox p=0.0057, K-W p=0.0043). In both genders in mice there is even stronger
cvidence of a trend over dose (Males: Cox p=0.0033, K-W p=0.0095, Females: both p = 0.0006).
From the incidence tables in the report (tables 13 and 14) or the Kaplan-Meier survival curves
below, one can see a general increase in mortality over dose, though with some intertwining,
perticularly at lower doses. Details are provided in Appendix 1.

Tumorigenicity analysis:

The results of the Peto mortality adjusted tests of trend in the incidence of neoplasms
over the vehicle control and the theee Calcitriol treatment groups, the results of the pairwise tests
of differences between the vehicle control and the high dese group, and the supporting incidence

21



NDA 22,087 Silkis® Cakitriol Ointment Galderma
tables are displayed in tables A.2.4 and A.2.5 in Appendix 2. Results for the poly-3 tests are
given in tables A.3.2.,, A.3.5,, and A.3.6. in Appendix 3. No results using the Peto tests achieved
statistical significance. In the poly-k tests among mice, after adjusting for multiplicity using the
Haseman-Lin-Rahman rules, no tests of trend that corresponded to increasing incidence over
dose or tests comparing the vehicle group and High dose group were statistically significant.

4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS
NA

5. SUMMARY AND CONCLUSIONS

5.1. Statistical Issues and Collective Evidence
Please see Section 1.3 above.

5.2. Conclusions and Recommendations
Please see section 1.1 above.

Appears This Way
On Griginal
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APPENDICES:
Appendix 1. Survival Analysis

The statistical significance of the tests of differences in survival across treatment groups
are given below. The test for homogeneity is a test that survival is equal across treatment
groups, while the test of trend is a test of dose related trend. Note that the Cox test is usually

called the logrank test, while the K-W, i.e., Kruskal-Wallis test, is more commonly called the
Wilcoxon test.

Table A.1.1 Statistical Siguificances of Tests of Homogeneity and Trend in Survival

Mice
K-W _[Cox |K-W ]Cox |K-W
0.1745 | o

For both genders in rats the tests of homegeneity in survival over all five treatment
groups including the water control, and as well as the tests of hemogeneity in survival in the
group of four treatments remaining after excluding the water control, were never rejected at the
usual 0.05 level (all eight p2> 0.0739). However, significance levels were close to significance
in female rats. As can be seen from the Figure A.1.1, below, the Kaplan-Meier survival curves
in male rats are closely intertwined, consistent with the hypothesis of homogeneity in survival.
Descriptively, as seen in Figure A.1.2, in female rats the vehicle control generally has the highest
survival, with the other groups more or less intertwined. However, the more powerful test of no
trend over dose levels is rejected in female rats (Cox p=0.0098, K-W p=0.0239), indicating there
is a trend. By comperison among the four treatment groups in mice there is fairly strong
evidence of heterogeneity in survival, particularly in females, since the tests of homogeneity are
all rejected (Males: Cox p=0.0305, K-W p=0.0410, Females: Cox p=0.0057, K-W p=0.0043). In
both genders in mice there is even stronger evidence of a trend over dose (Males: Cox p=0.0033,
K-W p=0.0095, Females: both p = 0.0006). From the incidence tables in the report (tables 13
and 14) or the Kaplan-Meier survival curves below, onc can see a general increase in mortality
over dose, though with some intertwining, particularly at lower doses. It should be noted that

The figures below display these Kaplan-Meier estimated survival curves for the two
genders in each rodent species.
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Figure A.1.1 Kaplan-Meier Survival Curves for Male Rats
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For female mice the survival plots intertwine as depicted below:
Figure A.1.2 Kaplan-Meier Survival Curves for Female Rats
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Figure A.1.3 Kaplan-Meier Survival Curves for Male Mice
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Appendix 2. FDA Peto Tumorigenicity Analysis

Tables A.2.2 and A.2.3 below display the number of neoplasms in each organ and tumor
combination in male and female rats, respectively, while tables A.2.4 and A.2.5 present similar
results in male and female mice. Table A.2.1 includes all organ tumor combinations with a test
of trend or comparison to vehicle that is statistically significant at least at 0.05 level. For each
dose group, the tumor incidence is the number of animals where histopathological analysis
detected a tumor. The column labeled “Trend” provides the observed p-values of the tests of
trend over the vehicle control, and the low, medium, and high dose groups. The column labeled
“High vs Veh” provides the significance levels of the tests compering the high dose group to the
vehicle control group. Note that in the low and medium dose groups not all animals were
microscopically analyzed. The Sponsor states that in these dose groups histopathological
examinations were only performed for animals found dead, killed moribund, or showed
macroscopic abnormalities, including masses or nodules during the study or at necropsy.
However, the Sponsor also indicates that in rats, the thyroid, stomach, kidneys, aorta, heart, and
sternum were also examined, while in mice the administration site, duodenum, eyes, kidneys,
aorta, and sternum wore also examined. As noted earlier, this implies that, except for these
organs, in both studies the data generating processes for the Low and Medium dose groups was
different from that for the Controls and the High dose group. In particular it can be expected to
detect a smaller proportion of tumors. Then, except for the cited organs, tests of trend in
carcinogenicity over doses are not strictly appropriate and emphasis should be placed on the
comparison of the high dose to the vehicle control. However, since the trend tests may be
somewhat informative, the results from these ususlly strictly imappropriate tests are included in
the analyses in this section. Note that in this report, when 10 or fewer animals are involved in the
test, p-values are based on exact permutation tests, (i.¢., assuming that the marginal totals for the
number of animals with and without the neoplasm are fixed). When more than 10 animals were
involved, the results of asymptotic tests are reported.

The Haseman-Lin-Rahman rules summarized below are designed to adjust for the
multiplicity of tests over the organ by tumor combinations and to determine if the observed p-
value is statistically significant. That is, to control the overall Type I error rate to roughly 10%
forastandudtwospecm,twesexsmdy,omempmsthemadjnswds:@tfmlcvelwthc

Rare Tumor Common Tumor

So,fmmplc hamm(mthm:dmamthewmcmmolmﬂ%,le”
twmnors), a pairwise test between the high dose group and control would be considered
statistically significant if the computed significance level was at or less than 0.05.

Recall again that in rats, the incidence in the water control group is only used to
determine the rarity of the tumor, wbxlcmtsof&mdmhndmthemgmh
female rats the test of trend in pheochromocytomas was highly statistically significant (p =
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0.0001<0.025) as was the test comparing the high dose group and vehicle (p = 0.0036 < 0.05).
In both male and female rats systemic hemangiomas were rare and the test of trend was
statistically significant (p = 0.0059, 0.0198 <0.025, respectively). However, the more
appropriate (since not all organs were examined in the Low and Medium dose groups), but less
powerful pairwise comparisons between the Vehicle and the High dose group were only
statistically significant in males (p = 0.0371<0.05), not in females (p = 0.1274). Systemic
pooled hemangiomas and hemangiosarcomas were classified as common tumors in male rats and
rare in female rats, and thus, adjusting for multiplicity the tests of trend nor the pairwise tests
were not statistically significant in males, but the test of trend in female rats was very close to
statistical significance (p=0.0252 versus 0.0250). In female rats the (here appropriate) test of
trend in pooled C-cell adenoma and carcinoma in the thyroid was statistically significant (p =
0.0018<0.008). Tests of pairwise differences between the High dose group and Vehicle control
in pooled follicular cell adenoma and carcinoma in male rats and tests of pars distalis adenoma
of the pituitary in female rats were close to statistical significance (p = 0.0115 and p = 0.0144
versus 0.01, respectively). After adjusting for multiplicity, none of the remaining tests were
statistically significant. It may be noted that if the incidence in the vehicle group were used to
determine whether or not a tumor is rare, the trend test in C-cell carcinoma of the thyroid in
female rats would be statistically significant. No comparisons in mice even achieved the 0.05
level using the Peto tests. (However, please see the results of the corresponding poly-3 tests in
Appendix 3).

Table A2.1. Peto Tests with Statistical Sigaificances of 0.05 or Less

Incidence: p~-values: High

Hater Veh Trend vs Veh

Rat Males o
MESENT. LYMPH NODE

Hemangioms, 0 1 0 2 5 0.0467 0.0916
Systemic

Hemangioma, 0 1 0 3 6 0.0059 0.0371

Hemangioms/ - sarcoms 4 2 § 10 8 0.0702 0.0281
THYROID GLANDS

Foll. cell adenoma/carcinoma 2 3 5 7 t1 0.0148 0.0115
Rat Females
ADRENAL GLANDS

Senign pheochromecytoms, 0 0 0 2 7 0.0001 0.0036
PITUITARY GLAND '

Adenoma of pars distalis, 40 290 32 37 39 0.1467 0.0144
SKIR/SURCUTIS .

Basal cell carc/benign tar 0 ] 0 ] 2 0.0291 0.1604
Systemic

Hemangiome, 0 1 1 [ 4 0.0198 0.1374

Homangiona/ - sarcons 0 1 t 1 4 0.02%2 0.1274
THYROLE GLANDS

C-cell adenoms, 2 4 2 4 7 0.0232 0.0820

C-cell adenoms/carcinoms 3 4 2 4 10 0.0018 0.020%

C-cell carcinoms, 1 ¢ [ 0 3 0.0263 0.1408
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Table A.2.2. Peto Tests in Male Rats

Incidence: p-values: High
—_— Water Veh Low Med High Trend vs Veh
Adenoma,cortical 0 1 1 1 1 0.5847 0.7006
Adenoma/Carc. Cortical 0 1 1 1 2 0.2974 0.4243
Benign pheochromecytoma, 1 3 1 4 $ 0.1586 0.3881
Benign/malig. Pheochromcytoms 1 3 1 4 5 0.1596 0.3881
Carcinoma,cortical 0 0 0 0 1 0.2353 0.4500
Ganglioneuroma, (1] 0 0 1 0 o0.6818
Histio. sarcomatous infiltrat. 0 0 -] 1 0 0.6180
Malig. lymphomatous infiltrat. 2 0 0 2 0 0.6153
BONE MARROW, STERNUM
Malig. lymphomatous infiltrat. 1 1 2 1 0 0.6038
BRAIN
Astrocytoma, 1 0 0 0 1.0000 1.0000
Glioblastoms, 1 o] (¢] 0 0
Malig. lymphometous infiltrat. 0 0 1 (¢] 0 0.3333
BRONCHUS / BRONCHT
Mistio. sarcomatous infiltrat. 0 Q o 1 0 0.3%909
Malig. lymphomatous infiltrat. 1 0 1 0 0 0.3333
DRAINING LYMPH NODES
Histio. sarcomatous infiltrat. 0 0 0 1 0 0.5000
DUODENUM
Malig. lysphematous infiltrat. 0 0 1 0 0 1.0000
EPIDIOYMIDES . :
Malig. lymphesatous infiltrat. (o] 1 1 0 0 0.6389 1.0000
EYES
Malig. lymphomatous infiltrat. 0 0 2 0 0 0.5889
FEMUR
Histio. sarcomatous infiltrat. 0 0 0 1 0 0.5909
" Malig. lymphomatous infiltrat. 1 1 2 1t 0 0.6038
HEART
Malig. lymphomatous infiltrat. o 0 0 0 1 0.2353 0.4%00
JEJUNUM
Adenocarcinoma, 0 1 0 0 0 1.0000 1.0000
KIDNEYS
Lipoma, 0 0 1 (] 0 0.7124
Liposarcoma, 0 1 0 0 0 1.0000 1.0000
Malig. lymphomatous infiltrat. 1 0 2 1 0 0.5082
Tubular cell adenoma, 0 0 0 0 1 0.3884 0.7083
Tubular cell adenoma/carc. 0 0 0 1 1 0.2463 0.7083
Tubular cell carcinoms, 0 0 (4] 1 0 0.4578
LIVER
Chelangiocellular carcinoma, c o o 1 0 0.4444
Hepatocellular sdenoma, 1 2 0 (] 1 C.747% 0.0388
Histic. sarcomatous infiltrat. 0 (] 0 1 0 0.5908
Melig. lymphomatous infiltrat. 1 1 2 1 0 0.6038

8
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Table A.2.2. (cont.) Peto Tests in Male Rats

Incidence- p-values' High

Histio. sarcomatous infiltrat. 0 0 0 1 0 0.5909

Malig. lymphomatous infiltrat. 1 1 1 1 0 0.4756
LYMPH NODES )

Histio. sarcomatous infiltrat. 0 0 0 1 0 1.0000

Malig. lymphomatous infiltrat. 1 1 2 o 0 0.5000
MAMMARY GLAND . .

Fibroma, 1 0 1 0 0 0.4834

Malig. lymphomatous infiltrat. 1 1 1 o 0 0.9556
MANDIB. L.N/LEFT

Hemangioma, 0 0 (4] 0 1 0.4268 0.4487

Malig. lymphomatous infiltrat. 1 1 2 0 0.7238
MANDIS. L.N/RIGHT

Hemangioma, 0 4] (o] 1 (o]

Malig. lymphomatous infiltrat. 1 1 1 0 0.66867
MANDIE.GLANDS, LEFT

Malig. lymphomatous infiltrat. 0 0 2 0 0 0.5889
MESENT. LYMPH NODE

Hemangioma, 0 1 o 2 5 0.0487 0.0916

Hemangiosarcoma, 3 1 5 5 1 0.9347 0.68992

Malig. lymphomatous infiltrat. 1 1 2 1 0 0.6%42
MESENTERY :

Schwannona, . 0 0 2 ¢ -0 0.8750
PANCREAS '

Acinar cell adenoma, 0 1 0 (0] 1 0.7008 0.7008

Malig. lymphomatous infiltrat. 0 0 1 1 0 0.3111
PANCREAS ENDOCARINE

Adenoma:islet cells, 1 1 0 0 2 0.4243 0.4243

Islet cell adenoma/-carc. 1 3 0 0 3 0.4752 0.6072

Islet cell carcinoma, 0 2 0 o0 1 0.7568 0.8737
PARATHYROID GLANDS

Adenoms, (¢ 0 1 e 0 0.833

Melig. lynmphometous infiltrat. o o0 1 0 0 o0.9200
PAROTID GLAND, LEFT

Mslig. lymphomatous infiltrat. o (<] 1 (o] 0 0.9286
PITUITARY GLAND

Adenoma Of pars distalis, 16 15§ 15 11 11 0.9628 O0.77%1

Adenoma of pars intermedia, 0 0 { 0 1 0.3684 0.4430

Malig. lysphomatous infiltrat. 1 0 1 0 0.3333
PAOSTATE GLAND

Adenccarcinomes, 1 s [ o o

Malig. lysphomatous infiltrat. 0 (i} 2 o e 0.5
SCIATIC NEAVES

Melig. lyasphomatous infiltrat. e o 1 (¢] ¢ 0.9333
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Table A2.2. (cont.) Peto Tests in Male Rats

Incidence: p~values: High
— N Jater Veh Low Med High Trend vs Veh
SKELETAL WUSCLE
Hemangiosarcoma, . 0 0 0 2 0 0.6888
Malig. lymphomatous infiltrat. 1 0 0 0
SKIN/SUBCUTIS
Basal cell carc/benign tmr 0 2 0 0 1 0.5983 0.8751
Basal cell carcinoma, 0 2 0 0 0 1.0000 1.0000
Benign basal cell tumor, 0 0 0 0 1 0.2596 0.4909
Fibromas, 2 6 1 2 3 0.8578 0.9934
Fibrosarcoma, 0 1 2 1 2 0.4334 0.5923
Hair follicles tumeour(s), 0 [} 1 0 0 0.7308
Hemangioma, : 0 5] 0 0 1 0.2596 0.4909
Hemangiosarcoma, 1 0 0 0 1 0.25906 0.4909
Histio. sarcomatous infiltrat. 0 ] 0 1 0 0.6429
Keratoacanth./3q. cell Carc. 2 2 4 4 1 0.8696 0.8751
Keratoacanthoma, 2 1 3 3 1 0.7197 0.7438
Lipoma, 1 0 o 1 2 0.1280 0.4444
Malig. lymphomatous infiltrat. 0 0 3 0 0 0.9138
Malig.fibrous histiocytoma inf 0O 0o 0 2 0 0.553
Osteosarcoma, 0 0 0 1 0 0.539t
Rhabdoayosarcona, 0 0 0 1 1 0.2226 0.5382
Sarcoma (not otherwise specifi 0 1 0 0 0 1.0000 1.0000
Sebaceous cell adenoma, 1 0 1 0 0 0.7308 .
Sebaceous cell carcinoma, 0 0 o 0 1 0.2596 0.4909
8q. cell pspilloma/-carc. 1 2 0 1 2 0.3%70 0.6806
Squamous cell carcinoma, 0 1 1 1 0 0.8463 1.0000
Squamous cell papilloma, 1 2 0 1 2 0.3970 0.6008
SPINAL CORD, LUMBAR .
Malig. lymphomatous infiltrat. 0 0 1 1] 0 0.3333
SPLEEN :
Histio. sarcomatous infiltrat. 0 0 0 1 0 0.5909
Malig. lymphomatous infiltrat. 1 1 2 1 0 0.8038
STERNUM
Malig. lysphomatous infiltrat. 1 0 1 0 0 0.3333
STOMACH
Malig. lymphomatous infiltrat. 0 0 1 0o 0 1.0000
Squamous cell csrcinoma, 0 1 0 0 1.0000 1.0000
SYSTEMIC NEOPLASMS
Histie. sarcomatous infiltrat. 0 0 0 0
Malig. lymphomatous iafiltrat. 1 1 2 3 0 o.9982
Systesic
Hemangioma, 0 1 0 3 ¢ 0.0089 0.03711
Hemangioma/ - sarcome 4 2 5 t0 8 0.0702 0.0281
Hemangicssrcoms, 4 1 s 7 2 0.653 0.4202
Histic. sarcomateus infiltrat. 0 0 0 1 0 0.5909
Malig. lymphomatous infiltrat. 2 2 ] ] 1 0.7849 0.72008
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Table A2.2. (cont.) Peto Tests in Male Rats

Incldence p—values- High
Benign Leydig cell tumor, 0 2 2 0 0 0.9560 1.0000
THYMUS
Benign thymoma, 3 1 1 0 0 0.7057 1.0000
Histio. sarcomatous infiltrat. 0 o 0 1 0 0.7222
Malig. lymphomatous infiltrat. 0 1 2 0 0 0.7238

THYROID GLANDS

C-cell adenoma, 1 3 2. 3 2 0.7089 0.7515
C-cell adenoma/carcinoma 1 4 3 4 4 0.6333 0.6334
C-cell carcinoma, 0 1 1 1 2 0.4509 0.6443
Foll. cell adenoma/carcinoma 2 3 5 7 11 0.0146 0.01185
Follicular cell adenoma, 2 3 5 5 8§ 0.0846 0.0528
Fellicular cell carcinoma, o 1 0 3 3 0.0974 0.325%9
Histiocytic sarcomatous infilt 0 0 (6] 1 0 0.6190
Malignant lysphomatous infiltr 0 0 1 0 0 0.93%3
TOOTH/TEETH
Odontone, 1 0 0 (] (s ]
TRACHEA
Melig. lymphomatous infiltrat. o o0 i 0 0 0.2333
URETERS '
Malig. lymphomatous infiltrat. 0 0 1 ¢ o o.9167
IYNBAL'S GLANDS '
Sebaceous carcinoms, 0 (i} Q 1 0
Table A2.3. Peto Tests in Female Rats

Inc:.dence H p—values : High

Adenoma,cortical

1 0 1 0] 2 0.1557 0.3692

Adenoma/Carc. Cortical 1 (4] 2 0 2 0.2364 0.3692

Benign pheochromecytoma, 0 0 (4] 2 7 0.0001 0.0036¢

Benign/malig. Pheochromcytoma o] 0 0 2 7 0.000t 0.0038

Carcinoms,cortical 6] i} 1 0 0 0.7113

Malig. lymphomatous infiltrat. 0 1 0 1 0 0.855¢ 1.0000
DONE MARROW, STERNUM :

Malig. lymphomatous infiltrat. 0 1 (] Q ¢ 1.000¢ 1.0000
BRAIN

Mixed glioma, 0 0 0 0o 1 0.3%00 0.4712
BRONCIRIS / BRONCHE

Melig. lymphomatous infiltrat. (0] 1 Q 0 @ 1.0000 1.0000
CECuM

Malig. lymphomstous infiltrat. 0 1 0 e ¢ 1.0000 1.0000
CLITORAL GLANDS

Squaneus cell pepilloma, 1 0 (] -] L+
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Table A.2.3. (cont.) Peto Tests in Female Rats

Incidence: p-values: High
Water Veh Low Me T,

COLON

Malig. lymphomatous infiltrat. (0] 1 0 0 0 1.0000 1.0000
DRAINING LYMPH NODES )

Histio. sarcomatous infiltrat. 0 0 0 1 0 0.5294
DUODENUM

Malig. lymphomatous infiltrat. 0 1 0 0 0 1.0000 1.0000

Myofibroma, 4] 1 (¢] 0 0 1.0000 1.0000
FEMUR ’

Malig. lymphomatous infiltrat. 0 1 0 0 0 1.0000 1.0000
HARDERIAN GLANDS

Squamous cell carcinoma, (o] 1 0 1 0
HEART

Malig. lymsphomatous infiltrat. 0 1 0 0 0 1.0000 1.0000
ILEUM

Malig. lymphomatous infiltrat. (0] 1 0 0 0 1.0000 1.0000
JEJUNUM )

Malig. lymphomatoys infiltrat. 0 1 0 0 0 1.0000 1.0000
KIDNEYS

Malig. lymphomatous infiltrat. 0 1 0 o] 0 1.0000 1.0000

Nephroblastoas, 0 0 o] 0 1 0.3667 0.6471%
LARYNX .

Malig. lymphomatous infiltrat. 0 1 0 0 Q0 1.0000 1.0000
LIVER

Hepatocellular adencas, 0 2 0 1 t 0.5402 0.7873

Malig. lymphomatous infiltrat. 0 1 1] 0 0 1.0000 1.0000
LUNGS

Malig. lymphomsatous infiltrat. 0 1 0 0 0 1.0000 1.0000
LYMPH NODES

Hemangioma, 0 (4] 0 0 1 0.5000 0.3000

Malig. lymphomatous infiltrat. 0 1 0 0 1.0000 1.0000
MAMMARY GLAND :

Adenocarcinoms, 2 2 ] 7 2 0.8375 0.6067

Adenoma, 0 2 1 2 0 0.9323 1.0000

Fibroadenoma, 22 21 15 25 16 0.9662 0.8028

Fibroadenoma/adenoma 2 23 15 26 18 0.9816 0.9049

Fibroma, 6 1 0 1 0 0.6811 1.0000

Malig. lymphematous infiltrat. 0 1 o .0 0 1.0000 1.0600
MANDIB. L.N/LEFT

Melig. lymphomatous imfiltrat. 0 1 0 0 0 1.0000 1.0000
MANDLS. GLANDS, LEFT

Squascus cell carcinomsa, 1 0 0 0 0
MESENT. LYNPH NODE

Hemangioma, ] 1 1 2 0.2143 0.3458

Hemangiosarcoma, 0 0 -] 1 0 0.3%19

Melig. lymphomatous infiltrat. 0 1 o 0 1.0000 1.0000
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Table A.2.3. (cont.) Peto Tests in Female Rats

Incidence: p-values: High

_ h Tre
GVARIES
Benign Sertoli cell tumor, 0 0 1 0 1 0.4472 0.6154
Beniga granulosa-theca cell tu 0 0 0 0 1 0.3413 0.3871
Benign luteoma, 0 0 0 1 1 0.3810 0.6154
Benign thecoma, 1 0 0 0 0
Benign undifferentiated stroma 0 0 1 0 0 0.4810
Fibroma, 0 0 1 0 0 0.4810
Malig. lymphomatous infiltrat. 0 2 0 0 6 1.0000 1.0000
Yolk sac carcinoma, 1 0 0 1 0 0.5041
PANCREAS
Malig. lymphomatous infiltrat. 0 1 0 0 0 1.0000 1.0000
PEYER'S PATCHES :
Malig. lymphomatous infiltrat. 0 1 0 ¢] 0 1.0000 1.0000
PITUITARY GLAND
Adenoma of pars distalis, 40 29 32 37 39 0.14687 0.0144
Adenoma of pars intermedia, 0 0 0 1 0 0.4348
Ganglioneuroma (pars nervosa), (o] 0 0 1 0 0.4248
SKIN/SUBCUTIS _
Basal cell carc/benign tmr 0 0 0 0 2 0.0291 0.1694
Basal cell carcinoma, o 0 o o 1 0.1748 0.4188
Benign basal cell tumor, 0 0 0 0 1 0.1748 0.4188
Fibroma, 0 1 0 0 e 1.0000 1.0000
Fibrosarcoma, 0 0 0 1 0 0.4488
Histie. sarcomatous infiltrat. 0 0 [¢] 1 0 0.6000
Keratoacanth. /Sq. cell Carc. 1 1 1 0 0 0.9383 1.0000
Keratoacanthosa, 0 0 1 0 0 0.7573
Leiomyosarcoms, o 0 0 0 1 0.1827 0.4318
Lipoma, 0 0 0 2 0 0.3923
Rhabdomyosarcoma, 1 2 0 0 0 1.0000 1.0000
Squamous cell carcinoma, 1 1 0 0 9 1.0000 1.0000
SPLEEN
Hemangiona, 0 0 0 (o] 1 0.4024 0.4342
Malig. lymphomatous infiltrat. 0 1 0 o] 0 1.0000 1.0000
STOMACH
Fibrossrcoms, 0 1 2] o 0.7183
Squamcus cell carcinomsa, 0o 1 0 O 1.0000 1.0000
SYSTEMIC NEOPLASMS
Histie. ssrcomatous infiltrat. 0 0 0 1 0 0.5000
Malig. lymphomatous infiltrat. o 1 0 0 e
Systemic
Hemangiome, 0 1 1 0 4 0.0198 0.1274
Hemsngioma/ - ssrcoma [+ 1 1 1 4 0.02%2 0.1274
Hemangiossrcoas, 0 o 0 1 0 0.4408
Histio. sarcomatous infiltrat. 0 0 0 1 0 0.5088
Malig. lymphomatous infiltrat. 2 2 1 3 0 0.9008 1.0000
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Table A.2.3. (cont.) Peto Tests in Female Rats

Incidence:
Wat ‘

Benign thymoma, 1 1

Malig. lymphomatous infiltrat, 1 0 0
THYROID GLANDS

C-cell adenoma, 2 4 2 4

C-cell adenoma/carcinoma 3 4 2 4

C-cell carcinoma, 1 0 0 (o}

Foll. cell adenoma/carcinoma 3 0 2 2

Follicular cell adenoma, 3 o 1 2

Follicular cell carcincma, 0 0 1 0
UTERUS

Adenocarcinoma, 0 0 [¢] 1

Adenoma, 0 0 0 1

Adenoms/ -carcinoma 0 0 0 2

Malig. lymphomatous infiltrat. 1 0 1 2

Stromal polyp, 3 2 1 7
VAGINA

Malig. lymphomateus infiltrat. 0 1 0 0
ZYMBAL'S GLANDS

Sebaceous carcinoma,

Table A.2.4. Peto Tests in Male Mice
Incidence: p-~values: High

Veh Low Med High Trend vs Veh

B subcapsular adencma,

Malig. lymsphoma/-infiltrat.
ADRENAL MEDULLAS

Benign pheochromocytoma,
APPLICATION SITE 1

Malig. lysphoma/-infiltrat,
BONE MARROW, STERNUM

Mslig. lymphoma/-infiltrat.

Mast cell tumor infiltration,
BRAIN

Malig. lymphoma/-infiltrat.
CECUM

Melig. lymphoma/-infiltrat.
COLON :

Malig. lymphoms/-infiltrat.
DRAINING LYNPHM NODES

Malig. lymphomsa/-infiltrat.
DUODENUM

.Aderoms ,

Malig. lymphoma/-infiltrat,

0 1. 0 0
0 1 1 0

o 0 0 1

1 0.8469

0.0232
0.0018
0.0263
0. 1421
0.09%1
0.7133

OWLWwOo N

0.4588
0.4568
0.5722
0.7144
0.899%

00000

1.0000

1 0.5000

0.4603
6.7222

Hig]
vg Vi

0.7841

0.0820
0.0208
0.1468
0.1488
0.14688

1.0000

1.0000

0.2923 0.6333

0.8333

0.7222

1.0000 1.0000

0.8333

0.7184

0.7138

1.0000 1.0000

0.8495%
0. 7222
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Table A.2.4. (cont.) Peto Tests in Male Mice

Incidence: p-values: High
e o ) ~veh Low Med High Trend vs Veh
EFTDIDVRIOES
Histio. sarcomatous infiltrat. 0 1 0 0 0.8333
Malig. lymphoma/-infiltrat. 0 0 {1 0 0.6111
EYES
Malig. lymphoma/-infiltrat. 0 1 0 0 0.8333
FEMUR
Malig. lymphoma/-infiltrat. 1 (4] 1 0 0.8347 1.0000
Mast cell tumer infiltration, 1 (+] 0 0 1.0060 1.0000
GALL BLADDER _
Malig. lymphoma/-infiltrat. 0 0 1 1 0.2887 0.5556
HARDERIAN GLANDS
Adenoma, 3 4 2 3 0.53%6 0.3340
Malig. lymphoma/-infiltrat. 0 1 1 0 0.7222
HEART
Malig. lymphoma/-infiltrat. 0 (¢] 1 1t 0.2941 0.6000
JOINT ,KNEE , LEFT
Malig. lymphoma/-infiltrat. 0 0 1 0 0.68111
KIDNEYS
Malig. lymphoma/-infiltrat. 1 1 1 3 0.3107 0.5314
Tubular cell adenoma, 1 0 3 0 0.3479 1.0000
Tubular cell carc./adenoma 1 1 4 0 0.3471 1.0000
Tubular cell carcinoma, 0 1 1 0 0.4702
LARYNX
Malig. lymphoma/-infiltrat. 0 1 0 0 0.8333
LIVER
Hemangioma, 1 1 0 1 0.5793 0.7733
Hemangiosarcoma, 1 0 0 2 0.1569 0.2671
Hepato. carcinoma/adenoma 18 12 17 11 0.8181 0.6264
Hepatocellular adenoma, 14 11 15 9 0.6247 0.6301
Hepatocellular carcinoma, 4 1 2 2 0.4448 0.6335
Histio. sarcomatous infiltrat. 1 1 0 .0 0.9244 1.0000
Malig. lymphoma/-infiltrat. 1 1 2 1 0.5502 0.8687
Mast cell tumor infiltration, 1 0 0 0 1.0000 1.0000
LUNGS
Alveo. /bronch. adenoma, carc. 2 8 8 14 0.4974 0.5397
Alveolar/bronchielar adenoma, 13 5 4 8 0.7208 0.79368
Alveolar/bronchiolar carc. 9 3 4 7 0.2288 0.2308
Melig. lymphoma/-infiltrat. 1 1 1 - 1 Q.7080 0.3687
LYMPH NODES
Malig. lysphema/-infiltrat. 2 1 1 1 1.0000 1.000C
MANDIS. L.N/LEFT
Malig. lymphame/-infiltrat. 1 1 1 0 0.8902 1.0000
MANDIS. L.N/RIGHT
Malig. lysphoma/-infiltrat. 1 1 ] 0 0.6067
MANDIS.GLANDS, LEFT
Malig. lywphoma/-infiltrat. 1 1 1 1 0.7048 0.8887
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Table A2.4. (cont.) Peto Tests in Male Mice

Incidence: p-values: High
Veh ] iigh T ‘ :

SENT. LYMPH

Hemangioma, 0 1 0 0 0.7778

Malig. lymphoma/-infiltrat. 1 1 2 2 0.4425 0.7043
OPTIC NERVES

Malig. lymphoma/-infiltrat. 0 1 0 0 0.8182
PANCREAS :

Islet cell adenoma, 1 0 0 0 1.0000 1.0000

Malig. lymphoma/-infiltrat. o 1 2 0 0.5951
PAROTID GLAND, LEFT

Malig. lymphema/-infiltrat. , 0 1 0 1 0.4769 0.8000
PEYER'S PATCHES

Malig. lymphoma/-infiltrat. 1 0 1 0 0.8295 1.0000
PREPUTIAL GLANOS

Malig. lymphoma/-infiltrat. o] 1 0 0 0.7895
PROSTATE GLAND .

Melig. lymphoma/-infiltrat. 0 1 1 1 0.4418 0.6000
RECTUM

Malig. lymphoma/-infiltrat. 0 1 0 0 0.8281
SCIATIC NERVES

Malig. lymphoma/-infiltrat. 0 0 1 0 0.6111
SEMINAL VESICLES

Malig. lymphoma/-infiltrat, 0 1 0 0 0.8
SKIN UNTREATED

Malig. lymphoma/-infiltrat. (0} 1 0 1 0.4815 0.6000
SKIN/SUBCUTIS

Hemangiosarcoma, 1 (o 0 0 1.0000 1.0000

Malig. lymphoma/-infiltrat. 0 0 0 1 0.5000 0.8000
SPINAL CORD, LUMBAR

Melig. lymphoma/-infiltrat. 1 (o] 0 0 1.0000 1.0000

Mast cell tumor infiltration, 1 0 0 0 1.0000 1.0000
SPINAL CORD, THORAC.

Mslig. lymphoma/-infiltrat. 1 0 1 0 0.8347 1.0000

Mast cell tumor infiltration, 1 0 [} 0 1.6000 1.0000
SPLEEN

Hemangiosarcoma, 0 0 0 2 0.065¢ 0.0980

Histio. sarcomatous infiltrat. 1 0 0 0 1.0000 1.0000

Malig. lymphoma/-infiltrat. 2 1 1 2 0.6100 0.7742

Mast cell tumer infiltratien, 1 o] 0 0 1.0000 1.0000
STEANUM

Malig. lymphome/-infiltrat. 1 1 ] 0 0.9087 1.0000
STOMAEY

Malig. lymphoms/-infiltrat. o 1 o 0 0.5308
SUBLING.GLANE, LEFT

Malig. lymphome/-infiltrat. 0 1 @ 1 0.4708 0.0000
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Table A.2.4. (cont.) Peto Tests in Male Mice

Incidence: p-values: High
— e Veh Low Med High Trend vs Veh
Histiocytic sarcoma, 1 1 (¢] 0 0.8130 1.0000
Malig. lymphoma/-infiltrat. 3 1 3 3 0.2045 0.4534
Malignant mast cell tumor, 1 0 0 0 1.0000 1,0000
Systemic
Hemagioma/-sarcoma 3 3 o} 3 0.5697 0.5004
Hemangioma, 1 3 0 1 0.7921 0.7733
Hemangiosarcoma, 2 0 0 2 0.2579 0.4873
Histio. sarcomatous infiltrat. 1 1 0 0 0.9422 1.0000
Malig. lymphoma/-infiltrat. 3 1 3 3 0.4168 0.7208
Mast cell tumor infiltration, 1 o 0 0 1.0000 1.0000
TAIL
Hemangions, 0 1 0 0 0.9130
TESTES .
Benign Leydig cell tumor, 3 0 0 0 1.0000 1.0000
THYMUS
Melig. lymphoma/-infiltrat. 1 1 0 1 0.7853 0.9028
THYROID GLANDS .
Follicular cell adenoma, 1 0 0 0 1.0000 1.0000
Malig. lymphoma/-infiltrat. ] 1 1 0 0.7222
URETERS
Malig. lymphoms/-infiltrat. 1 1 0 0 0.96€32 1.0000
URINARY BLADDER
Walig. lymphoma/-infiltrat. +] 0 1 0 0.6111
Transitional cell papilloma, o 0 0 1 0.2482 0.3200
Table A.2.5. Peto Tests in Female Mice
Incidence: p~values: High
Veh Low M jigh Tr vs Vel
8 subcapsular adenoms, 0 0 1 0 0.5204
Malig. lymphoms/-infiltrat. 2 0 2 1 0.7%2% 0.9176
ADRENAL MEDULLAS .
Benign phecchromacytosa, 0 ¢} 0 1 0.3333 0.3478
APPLICATION SITE 1
Malig. lymphema/-infiltrat. 3 0 1 2 0.71% 0.9158
Sarcoms (not otherwise specifi 0 0 1 0 0.3000
BONE NARROW, STERANUM
Melig. lymphosa/-infiltrat. 3 1 7 0 O0.8871 1.0000
BRAIN
Malig. lymphoms/-infiltrat. 2 5] 2 0 0.9400 1.0000
Meningesl sarcoms, 0 <] 1 0 0.4510
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Table A2.5. (cont.) Peto Tests in Female Mice

Incidence:
Veh Law Med High Tren

CEAVIX
Endo. stromal polyp tumor
Endo.strom.pol./strom.sarc
Histio. sarcomatous infiltrat.
-Leiomyoma,

Malig. lymphoma/-infiltrat.
Squamous cell carcinoms,
Stromal cell sarcoma,

COLON
Malig. lymphoma/-infiltrat.

DRAINING LYMPH NODES
Histio. sarcomatous infiltrat.
Malig. lymphoma/-infiltrat.

DUODENUM
Adenoma,

Malig. lymphoms/-infiltrat.

EARS
Malig. lymphoma/-infiltrat.

ESOPHAGUS
Malig. lymphoma/-infiltrat.

EYES
Malig. lymsphoma/-infiltrat.

FEMUR
Hemangiosarcoma,

Histio. sarcomatous infiltrat.
Malig. lymphoma/-infiltrat.

GALL BLADDER
Nelig. lymphoma/-infiltrat.

HARDERIAN GLANDS
Adenocarcinoma,

Adehoma,

Histio. sarcomatous infiltrat.
Malig. lymphoma/-infiltrat.
Histio. sarcomatous infiltrat,
Melig. lymphoma/-infiltrat.

JOINT ,KNEE, LEFT
Malig. lymphoma/-infiltrat.

KIDNEYS
Histie. ssrcometous infiltrat.
Maiig. lymphoma/-infiltrat.
Melig. lymphoma/-infiltrat.

w N o

D owmo

QOO 0N = =

o

N o

Q-0 o [ -

- -

38

O == N = s ow

N -

DO - -- > O -

p-values: High

OC0OO—-+-00O0

-

[ ]

- onNN --

N -

0.7734
0.8969
0.9947
0.8480
0.9477
0.3704
1.0000

0.2449

0.8541

 0.1803

0.6739
0.5057

0.8667
0.5882
1.0000
0.3673
0.9070
0.9172
0.8955
0.0538
0.7219
0.7447
0.8777

0.4508
0.9831

0.8472

0.95088
0.9848

0.8770

1.0000

0.6000

1.0000
0.28%7

1.0000

1.0000
0.9676

0.1449
0.9092

0.8471
uim

1.0000
0.9993

0.9¢2¢
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Table A.2.5. (cont.) Peto Tests in Female Miee

LIVER
Hepato. carcinoma/adenoma
Hepatocellular adenoma,
Hepatocellular carcinoma,
Histio. sarcomatous infiltrat.
Malig. lymphoma/-infiltrat.

LUNGS
Alveo. /bronch. adenoma, carc.
Alveolar/bronchiolar adenoma,
Alveolar/bronchiolar carec.
Histio. sarcomatous infiltrat.
Malig. lymphoms/-infiltrat.

LYMPH NODES
Mistio. sarcomatous infiltrat.
Malig. lymphoma/-infiltrat.

MAMMARY GLAND
Adencecarcinons,

Adenoma,

Adenosqg. Carc./Adenecarc.
Adenosquanous carcinoma,
Malig. lymphoms/-infiltrat.

MANDIB. L.N/LEFT
Nistic. sarcometous infiltrat.
Malig. lymphoma/-infiltrat.

MANDIB. L.N/RIGHT
Malig. lymphoma/-infiltrat.

MANDIB.GLANDS, LEFT
Malig. lympheoma/-infiltrat.

MANDIBULAR GLANDS
Malig. lymphoma/-infiltrat.

MESENT. LYMPH NODE
Hemangioma,

Histie. sarcomateus infiltrat.
Malig. lymphome/-infiltrat.

OVARLIES

Benign luteoma,

Cystadencss,

Histio. sarcomstous infiltrat.
Malig. lymphoma/-infiltrat.

OVIDNCTS
Histio. sarcometeus infiltrat.
Malig. lympheme/-infiltrat.

PANCREAS
Histie. sarcemstous infiltrat.
Malig. lymphome/-infiltrat.

Incidence:
Low_ Me

N>

1 0
0 0
1 0
3 8
9 4
3 7
9 5
4 2
1 3
9 2
1

5

3 0
0 0
3 1
0 1
2 0
0 1
-] 2
2 /]
4 0
) 0
Q 0
1 0
9 3
0 ]
3 1
0 ]
] 2
0 1
$ 0
1 2
$ 2

a0 RO =0 NN O - -

- b ) b b

OO

nho -+

N o

p-va

- 0006 » O o= -~ RO R - Q = =

N o

N O =

DO =

0.9049
0.7733
0.8252
0.8808
0.9770

0.900%
0.3542
0.7979%

0.5742
0.8123

0.8222
0.9729

0.6000

0.6237

0.3333

0.2909
1.0000
0.9993

0.197§
0.943§
0.9463
0.9633

0. 7708

0.9909

0.9081
Q.9088

lues: High
Trend vs Veh

0.7698
0.6471
1.0000
0.9693
0.9855

0.5088
0.8420
0.8907
0.8024
0.983%

1.0000
0.8800

1.0000

1.0000

0.9464

0.9951

0.8707

0.3478
1.0000
0.9990

0.3478
1.0000

1.0000

1.0000
0.9848

Galderma
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Table A.2.5. (cont.) Peto Tests in Female Mice

Incidence: p-values: High
- Veh Low Med High Trend vs Veh
PAROTID GLAND, LEFT ‘
Malig. lymphoma/-infiltrat. 5 1 3 2 0.9488 0.9849
PEYER'S PATCHES
Malig. lymphoma/-infiltrat. 1 1 3 1 0.6384 0.8632
PITUITARY GLAND
Adenoma of pars distalis, 0o 3 0 0 0.6981
Adenoma of pars intermedia, 0 1 1 0 0.6044
Melig. lymphoma/-infiltrat. 3 o 4 0 0.9491 1.0000
SCIATIC NERVES )
Histio. sarcomatous infiltrat. 1 0 o 0 1.0000 1.0000
Malig. lymphoma/-infiltrat. (4] o 1 0 0.5294
SKELETAL MUSCLE
Malig. lymphoma/-infiltrat. 2 1] 1 1 0.7607 0.917¢
SKIN UNTREATED
Malig. lymphoma/-infiltrat. 3 1 1 2 0.8212 0.9158
SKIN/SUBCUTLS
Malig. lymphoma/-infiltrat. 3 ¢ 2 2 0.9223 0.990%
Sarcome (not otherwise specifi 1 1 1 @ 0.7192 1.0000
Squamous cell carcinoma, (0] 1 o 0 0.6667
SPINAL CORD, LUMBAR
Melig. lymphoma/-infiltrat. 4 1 3 0 0.9924 1.0000
SPINAL CORD, THOMAC.
Malig. lymphoms/-infiltrat. 7 1 3 0 0.9998 1.0000
SPLEEN
Hemangioma, o 1 0 0 0.8431
Histio. sarcomatous infiltrat. o) 1 0 0 0.7551
Malig. lymphoma/-infiltrat. 6 4 8 5 0.6746 0.7834
STERNUM
Malig. lymphoma/-infiltrat. 3 1 0 2 0.8584 0.9317
STOMACH
Malig. lymphoma/-infiltrat. 7 0 3 3 0.9670 0.9%06
SUBLING.GLAND, LEFT
Malig. lysphoma/-infiltrat. 3 0 2 0 0.9827 1.0000
SYSTEMIC NEOPLASMS
Histiocytic sarcoma, 3 ] 2 1 0.9089 0.9478
Malig. lymphoma/-infiltrat, 12 s 1 7 0.5382 0.7422
Systeaic
Hemagioma/-sarcoma 1 1 1 2 0.1638 0.2740
Hemangioma, o 1 a 2 0.0888 0.1138
Hemangiosarcomsa, 1 -] 1 0 0.702¢ 1.0000Q
Histio. sarcemstous infiltrat. L] ] 2 1 0.9948 0.9902
Melig. lymgphoma/-infiltrat. 12 s 12 7 0.885% 0.97%2
TAIL
Sarcoma (not otherwise specifi e 0 o 1 0.1202 0.1174
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Table A.2.5. (cont.) Peto Tests in Female Mice

Incidence: p-values: High
W, M :
Histio. sarcomatous infiltrat, 1 1 0 0 0.8679 1.0000
Malig. lymphoma/-infiltrat. 8 2 6 S 0.8343 0.9182
THYROID GLANDS
Malig. lymphoma/-infiltrat. 4 0 0 2 0.9085 0.9390
URETERS i
Malig. lymphoma/-infiltrat. 2 0 1 3 0.3214 0.7557
URINARY BLADDER
Histio. sarcomatous infiltrat. 1 1 0 0 -0.8920 1.0000
Malig. lysphoma/-infiltrat. 5 0 3 1 0.9849 0.9978
UTERUS

Adenocarcinosa, 0 0 1 0 0.403%
Endo. stromal polyp tumor 6 5 2 1 0.9869 0.98%0
Hemangioma, 0 0 0 1 0.1839 0.3478
Hemangiosarcoma, 1 0 0 0 1.0000 1.0000
Histio. sarcomatous infiltrat. 2 3 1 0 0.9484¢ 1.0000
Leiomyoma, 3 1 2 0 0.903% 1.0000
Leiomyosarcoma, 0 0 0 1 0.23%3 0.8000
Malig. lymphoms/-infiltrat. 6 1 1 1 Q.9974 0.9991

VAGINA

" Histio. sarcomatous infiltrat. 0 2 0 0 o.s878

Mslig. lymphome/-infiltrat. 3 o 1 0 0.9899 -1.0000
Appears This Way

On Crigingl
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Appendix 3. FDA Poly-k Tumorigenicity Analysis

The tables below display the tumor incidence and the p-values using the poly-k
adjustment to the Cochran-Armitage test of trend in dose. The first p-value provides the results
of the poly-k test of trend, here with k=3. The remaining p-values correspond to the tests of
differences between the vehicle control and, in order, the low, medium, and high dose groups,
respectively. In the report of the Socicty of Toxicological Pathelogy “town hall” meeting in
June 2001 the poly-k modification of the Cochran-Armitage test of trend was generally
recommended over use of the Peto tests presented in the preceding Appendix 2.

As has been noted several times earlier, in the low and medium dose groups not all
animals were microscopically analyzed. The Sponsor states that in these dose groups
histopathological examinations were only performed for animals found dead, killed moribund, or
showed macroscopic abnormalities, including masses or nodules during the study or at necropsy.
However, the Sponsor also indicates that in rats the thyroid, stomach, kidneys, aorta, heart, and
sternum were also examined, while in mice the administration site, duodenum, cyes, kidneys,
aorta, and sternum were also examined. Again this implies that, except for these organs, in both
Mm&@mmgmmbrﬁnmmm&wwuww
* different from that for the Control and the High dose group, so that tests of trend and pairwise
comparisons of the low and medium groups to the vehicle control are not strictly appropriate.
Emphasis should be placed on the comparison of the high dose to the vehicle control. However,
smﬁcMMmybcmh:Mvgmmmmmm}ymly
inappropriate tests are included in the analyses in this section. All p-values are based on exact
permutation tests, (i.c., assuming that the marginal totals for the number of animals with and
without the neoplasm are fixed).

Preliminary studies suggest that to adjust for multiplicity in testing, the Haseman-Lin-
Rahman rules discussed in Section 1.3.1.3. of the report may be applied. That is, for a roughly
0.10 (10%) overall false positive error rate in tests of trend, rare tumors should be tested at a
Om(ZJ%)Mdmdcmmaloms(es%)levcl,wlnlcﬂle&scompnmgthe
hlghdoumpmﬁwcm&olshouldheteswduaOOS(S%)hvdformtumorsmdom
(1%) for common tumors. In this analysis in rats the observed incidence in the water only group
control is used to decide if a tumor is rare or common (i.c., incidence <1 or 21 in the appropriate
controls), while in mice the vehicle group plays a similar role. Note, however, strictly speaking,
those rules only apply to the tests of trend and the comparison of the high dose group to control.
Incorporating lower dose comparisons, as is done here, can be expected to increase the overall
error rate t0 above the nominal roughly 10% rate associated with the Haseman-1.in-Rahman
rules.

Tables A.3.1 in rats and A.3.2 in mice present the incidence and p-values for those
neoplasms with at least one comparison with a p-value statistically significant at the usual 0.05
level. Nm“&emwmmwd‘vm&mwmmwwu
increasing linear trend over dose, while, as cusrently implemented, the corresponding poly-k
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tm:resmmvctoexﬂwradecrmmgormcmasmgn'end That is, a decreasing trend in
tumorgenicity over increasing dose would likely be statistically significant. Tables A.3.3 and
A.3.4 present the complete incidence and resulits of tests for male and female rats, while Tables
A.3.5 and A.3.6 present similar results for male and female mice.

In this table, as in the Peto tests, in female rats the test of trend in pheochromocytomas
was hnghly statistically significant (p < 0.0005 < 0.025) as was the more appropriate test
comparing the high dose group and vehicle (p = 0.005). In both male and female rats systemic
hemangiomas would be classified as rare tumors, however now the test of trend would only be
assessed as statistically significant in males (p = 0.006 < 0.025) but not quite statistically
significant in females (p = 0.027). However, the more appropriate, but less powerful, pairwise
comparison in systemic hemangiomas was close to statistical significant in males (p = 0.062
versus 0.05), but not in females (p = 0.152). Again, systemic pooled hemangiomas and
hemangiosarcomas were classified as common tumors in male rats and rare in female rats, and
thus, after adjusting for multiplicity, neither the tests of trend nor the pairwise tests were
statistically significant in males, but the test of trend in female rats was very close to statistical
significance (p = 0.0252 versus 0.0250). The more specific test of trend in hemangiomas in the
mesentery lymph node of male rats was statistically significant (p = 0.011< 0.025). The test of
trend in pooled thyroid C-cell adenoma/carcinoma was exactly statistically significant at the
rough 10% level (i.e. p =0.005). Note that if one had used the vehicle group to determine if the
tumor was rare or not, the test of trend in C-cell carcinoma would also have been statistically
significant at the rough 10% level (p = 0.013) . The remaining statistical tests, after adjusting for
multiplicity using the Haseman-Lin-Rahman rules were no longer statistically significant,
corresponded to decreasing incidence over dose, or were for tests comparing cither the Low or
the Medium dose group to the Vehicle control. That was true for all the neoplasms in mice.

Table AJ.1. Results of Poly-k tests in Rats for Neoplasms with at Least One P-value < 0.05

Incidence: p-values: Low Med High
Water Veh Low Med High vs vs vs
R Tcand Veh - Vsh Veh
Male Rats
MESENT. LYMPH NODE .
Hemangioms, O 1 0 2 S0.011 0.510 0.493 0.112
Systeaic
Hemangioma, 0 t 0 3 60.008 0.510 0.302 0.082
Hemangioma/ -sarcome 4 2 5 10 8 0.093 0.202 0.01%3 0.053
Hemangicsarcoms, ) 4 t S 7 20.301 0.094 0.028 0.514
TESTES
Benign Leydig cell tumer, Q@ 2 2 0 00.040 0.676 0.252 0.238
THYROID GLANGS
Foll. cell adenoma/carcinoms 2 3 353 7 11 0.016 0.336 0.152 0.028
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Table A3.1. (cont.) Results of Poly-k tests in Rats for Neoplasms with at Least One P-

value € 0.05 Incidence: p-values: Low Med High
Water Veh Low Med High vs vs vs
. Icepd Veh  Veh \Veh

Female Rats '
ADRENAL GLANDS

Benign pheochromecytoms, 0 06 0 2 70.000 . 0.238 0.0035
PITUITARY GLAND

Adenoma of pars distalis, 40 29 32 37 39 0.040 0.279 0.136 0.043
Systemic

Hemangioma, ¢ 1 1 0 40.027 0.727 0.510 0.152
- Hemangioma/ - sarcoma 0 1 4 0.038 0.727 0.743 0.152
THYROID GLANDS

C-cell adenoma, 2 4 2 4 7 0.049 0.387 0.820 0.208

C-cell adenoma/carcinoma 3 4 2 4 10 0.0085 0.387 0.620 0.054

C-cell carcinoma, i 06 0 0 3o0.013 . . 0.104

Follicular cell adencma, 3 0 1t 2 3 0.047 0.475 0.243 0.104

Table A3a. Results of Poly-k tests in Mice for Neocplasms with at Least One P-value < 0.05

Incidence: p-values: Low Med High
Veh Low Med Migh vs vs vs
Trend. Veh. Veh Ve
Mele Mice
LUNGS

0.178 0.016 0.023 0.212
¢.187 0.078 0.0%0 0.277

Alveo. /bronch. adenoma, carc. 2t & & 14
Alveolar/bronchiolar adenoma, 13 5 4 §

TESTES

Benign Leydig cell tumor, 3 0 0 0 0.0230.155 0.174 0.158
Female Mice
CERVIX

Histio. sarcomatous infiltrat. 3 8§ 1 0 0.045 0.381 0.354 0.179
EYES

Melig. lymphoma/-infiltrat. 3 0 0 0 0.021 0.125 0.148 0.18S
HARDERIAN GLANDS :

Adenocarcinoma, o 0 2 0.041 . 0.476 0,187

Adenoma, 5 0 3 2 0.32350.028 0.411 0.333
LUNGS

Malig. lymphoma/-infiltrat. 9 2 5 4 0.266 0.033 0.208 0.288
MESENT. LYMPM NODE :

Melig. lymphome/-infiltrat. 9 3 4 2 0.0490.070 0.184 0.083
OVARLES

Mistio. sarcomateus infiltrat. ¢ § 0 0 06.2200.035% . .
OVIDUCTS _

Malig. lymphoms/-infiltrat. § 0 2 0 0.0% 0.031 0.266 0.080
SPINAL CORD, THORAC.

Melig. lymphoms/-infiltrat. 7 3 0 0.012 0.036 0.220 0.021
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Table A3.2. (cont.) Results of Poly-k tests in Mice for Neoplasms with at Least One P-

value £ 0.05 Incidence: p-values: Low Ned High
Veh Low Med High vs vs vs
e TrORG Veh _Veh  Veh
Malig. lymphoma/-infiltrat. 7 0 3 3 0.2% 0.007 0.218 0.301
SYSTEMIC NEOPLASMS
Histiocytic sarcoma, § 9 2 1t 0.037 0.243 0.279 0.177
Systesic

Histio. sarcomatous infiltrat. 5§ 9 2 1 0.037 0.243 0.279 0.177
_URINARY BLADODER ’

Malig. lymphoma/-infiltrat. 5 0 3 1 0.167 0.030 0.422 0.184
UTERUS

Endo. stromal polyp tumor € 5 2 1 0.034 0.485 0.174 0.104

Melig. lymphoma/-infiltrat. 6 1 1 1 0.033 0.059 0.084 0.121

Table A3.J. Overall Results of Poly-k tests in Male Rats

Incidence: p-values: Low Med High
Water Veh Low Med High vs vs ve

Adenoma,cortical o 1 1 1 1 0.568 0.743 0.748 0.743

Adenoma/Care. Cortical o 1 1 1 2 0.277 0.742 0.748 0.514

Beriign pheochromsecytosa, 1 3 1 4 5§ 0.120 0.32¢4 0.489 0.379

Benign/malig. Pheochromcytoss 1 3 t 4 §0.120 0.324 0.489 0.379

Carcinoma,cortical 0 0 o ¢ 10.201 . . 0.509

Ganglioneuroma, 0 0 0 {1 00.73% . 0.495

Histio. sarcomatous infiltrat. 0O 0 6 t oo0.73%9 . 0.495 .

Malig. lymphomatous infiltrat. 2 0 0 2 00,345 . 0.243 .
BONE MARROW, STERNUM

Malig. lymphomatous infiltrat. 1 1 2 0 0.168 0.485 0.743 0.49%
BRAIN

Astrocytoss, 1 0 0 00.2%5 0.515 0.510 0.495

Glicblastoms, 1 0 0 0 0 . . . .

Malig. lymphosatous infiltrat. 0 1 0 0 0.4950.495 . .
BRONCHUS / BRONCH1

Mistio. sarcomatous infiltrat. 0 0 0 t 00.739 . 0.495 .

Malig. lymphomatous infiltrat. 1 0 1 0  00.4950.495 . .
DRAINING LYMPH NOOES o

Histio. sarcomstous infiltrat. 0 @ 6 1t 00.73 . 0.49%
OUOUENUM

Malig. lysphometous infiltrat. 0 0 t 0 00.4030.400 . .
EPIOIOVIIOES

Melig. lymphomatous infiltrat. 0O 1 -1 0 00.185 0.748 0.508 0.491
EYRS

Malig. lymphomatous infiltrat. 0 0 2 0 00.244 0.24% . .
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Table A.3.3. (cont.) Overall Results of Poly-k tests in Male Rats

Incidence: p-values: Low Med High
Water Veh Low Med High vs vs vs
Irend Veh vsh Neh
FEMUR \
Histio. sarcomatous infiltrat. 0 0 0o 1 00.73 0.495 .
Malig. lymphomatous infiltrat. 1 1 2 1 00.166 0.485 0.743 0.495
HEART
Malig. lylphentous infiltrat. O 0 0 0 10.201 . . 0.509
JEJUNUM - .
Adenocarcinoma, Q 1 0 0 00.298 0.515 0.510 0.495
KIDNEYS
Lipoma, 0 0 1 0 00.493 0.490 . .
Liposarcoma, e 1 0 0 00.25%51 0.510 0.505 0.481
Malig. lymphomatous infiltrat. 1 0 2 1 00.301 0.243 0.495 .
Tubular cell adenoma, 6 0 0 0. 10.261 . . 0.509
Tubular cell adenoma/carc. o 0 o 1 10.196 . 0.495 0.509
Tubular cell carcinoma, 0 0 0 1 060.7% 0.495
LIVER
Cholangiocellular carcinoma, 0 0 0 1 00.73% . 0.498 .
Hepatocellular adenoma, 1 2 0 0 1t 0.451 0.257 0.252 0.488
Histio. sarcomatous infiltrat. 0 0 0 1 00.73% . 0.495 .
Malig. lymphomatous infiltrat. 1 1 2 1 00.166 0.485 0.743 0.485
LUNGS
Histio. sarcomatous infiltrat. ¢ 0 0 t 0O0.73% . 0.498 .
Malig. lymphomatous infiltrat. 1 1 1 1 00.250 0.743 0.748 0.493
LYMPH NODES
Histio. sarcomatous infiltrat. 0 0 0 1 00.73 . 0.495 .
Malig. lymphomatous infiltrat. 1 1 2 06 00.108 0.485 0.510 0.495
MAMMARY GLAND
Fibroma, 1 0 1 0 00.493 0.490 . .
Melig. lymphomatous infiltrat. 1 1 1t 0 00.187 0.738 0.510 0.495
MANDIB. L.N/LEFT
Hemangioma, 6 0 ¢ 0 10.281 . . 0.509
Malig. lymphomatous infiltrat. 1 1 2 0 O00.100 0.485 0.510 0.495
MANDIB. L.N/RIGHT
Hemangioma, 0 0 6 t 00.73 0.49% .
Melig. lymphomatous infiltrat. 1 t 1 0 00.188 0.743 0.510 0.495
MWANDIB.GLANDS, LEFT
Malig. lymphomatous infiltrat. 0 0 2 0 00.2440.243 . .
MESENT. LYMPH NOBE
Memangiosa, 0 t 0 2 5 0.011 0.510 0.493 0.112
Hemangiosarcoma, 3 1 5§ S§ 10.138 0.094 0.098 0.743
Malig. lymphomstous infiltrat. 1t 1 2 t 00.168 0.485 0.743 0.493
MESENTERY
Schwannoms, 0 0 2 0 00.242 0.20¢8 .
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Table A33. (cont.) Overall Results of Poly-k tests in Male Rats

Galderma

Incidence: p-values: Low Med High
Water Veh Low Med High vs vs vs
- Trend Veh Veh Veh
Acinar cell adenoma, 0 1 0 0 10.455 0.510 0.505 0.743
Malig. lymphomatous infiltrat. 0 0 1 1 00.488 0.495 0.495 .
PANCREAS ENDOCRINE
Adenoma:islet cells, i1 1 0 0 20.187 0.510 0.508 0.514
Islet cell adenoms/-carc. 1 3 0 0 30.188 0.129 0.125 0.843
- Islet cell carcinoma, 0 2 0 0 1 0.451 0,257 0.252 0.488
PARATHYROID GLANDS
Adenoms, 0 0 t 0 O00.4930.490 . .
Malig. lymphomatous infiltrat. 0 0 1 0 00.493 0.490 . .
PAROTID GLAND, LEFT :
Malig. lymphomatous infiltrat. 0 0 1 0 00.493 0.450 .
PITUITARY GLAND
Aderoma of pars distalis, 16 15 15 11 11 0.162 0.585 0.288 0.250
Aderoma of pars intermedis, 0 0 0 0 to0.281 . . 0.509
Malig. lymphomatous infiltrat. 1 0 1 0 00.495 0.495 .
PROSTATE GLAND
Adenocarcinoms, 1 o 0 o0 o0 . . . .
Malig. lymphomatous infiltrat. 0 0 2 0 00.244 0.243 . .
SCIATIC NERVES
Melig. lymphomatous infiltrat, 0 0 1t 0O 00.4930.490 . .
SKELETAL MUSCLE
Hemangiosarcoma, ¢ 0 0 2 00.545 . 0.243 .
Malig. lymphomatous infiltrat. i1 0 0 0 o . . .
SKIN/SUBCUTIS
Basal cell carc/benign tme 0 2 0 O 10.451 0.257 0.252 0.486
Basal cell carcinoma, 0 2 0 O 006.082 0.257 0.252 0.238
Benign basal cell tumeor, 0O 0 0 0 1to.261 . . 0.509
Fibroma, 2 6 1 2 30.376 0.068 0.148 0.235
Fibrosarcoma, 0 1 2 1 20.387 0.478 0.743 0.507
Hair follicles tumour(s), 0 0 1t 0 00.4830.490 . .
Hemangioma, O 0 0 @ 10.26% . . 0.509
Hemangiosarcoma, 1 0 0 0 10.201 . . 0.5%09
Histio. sarcomatous infiltrat. 0 0 0 t 00.7% 0.495 .
Keratoscanth./3q. cell Carc. 2 2 4 4 10.147 0.320 0.339 0.488
Kerstoacanthoma, 2 1 3 3 10.2030.2940.302 0.743
Lipoma, 1t 0 0 t 20.007 0.495 0.257
Malig. lymsphomatous infiltrat. © 0 3 0 060.1200.118 . .
Malig.fibrous histiccytems infil © 0 0 2 0 0.547 . 0.248 .
Qsteosarcoma, 0 9 0 1t 0073 . 0.49% .
Rhabdomyosarcona, o 0 0 t 10.198 0.49% 0.509
Sarcoms (not atherwise specified 0 1 O O O 0.255 0.515 0.510 0.493
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Table A.3.3. (cont.) Overall Results of Poly-k tests in Male Rats
Incidence: p-values: Low MNed High
Water Veh Low Med Migh vs vs vs

Sebaceous cell adenoma, 1 0 1 0 00.493 0.430 . .

Sebaceous cell carcinoma, O 06 0 0 1o0.201 . . 0.509

Sq. cell papilloma/-care. 1 2 0 1 20.309 0.257 0.507 0.877

Squamous cell carcinoma, 0 1t 1 1 00.254 0.743 0.752 0.491

Squamous cell papilloma, 1 2 0 1 20.309 0.257 0.507 0.877
SPINAL CORD, LUMBAR

Malig. lymphomatous infiltrat. 0 0 1 0 O0.495 0.495 . .
SPLEEN

Histio. sarcomatous infiltrat. 0 t 00.73 . 0.485 .

Malig. lymphomatous infiltrat. 1 1 2 1 00.166 0.485 0.743 0.495
STERNUM :

Malig. lymphomatous infiltrat. 1 0 1 @ 00.495 0.495 . .
STOMACH )

Malig. lymphomatous infiltrat. 0 0 t 0 00.493 0.490 . .

Squamous cell carcinoms, o 1 0 0 0.251 0.510 0.50% 0.491
SYSTEMIC NEOPLASMS

Histio. sarcomatous infiltrat. ¢ t+ 00.73 . 0.495

Malig. lymphomatous infiltrat. 1 1 2 3 00.148 0.485 0.309 0.49%
Systemic

Hemangioma, o 1 0 3 6 0.008 0.510 0.302 0.062

Hemangioma/-sarcome 4 2 S§ 10 8 0.083 0.202 0.013 0.053

Memangiosarcoms, 4 1 8§ 7 20.31 0.094 0.028 0.514

Histic. sarcomatous infiltrat. 0 0 0 t 00.73 . 0.495 .

Malig. lymphomatous infiltrat. 2 2 5 5§ 10.1150.211 0.219 0.493
TESTES

Benign Leydig cell tumor, 0 2 2 0 00.040 0.676 0.252 0.238
THYMUS _

Benign thymoma, 3 1 1 0 00.184 0.743 0.505 0.491

Histio. sarcomatous infiltrat. 0O 0 0 t 00.739 . 0.495 .

Malig. lymphomatous infiltrat. 0 1 2 0 0 0.108 0.485 0.510 0.49S
THYRGID GLANDS

C-cell adenoma, 1 3 2 3 20.3820.519 0.652 0.482

€-cell adenoma/carcincme 1 4 3 4 40,480 0.522 0.631 0.621

C-cell carcinoms, 0 1 1 1t 20.277 0.742 0.748 0.514

Foll. cell adenome/carcinoms 2 3 5 7 11 0.016 0.33¢ 0.152 0.028

Follicular cell adenoma, 2 3 5 5 80.0086.0.336 0.247 0.113

Follicular cell carcinoms, 0 1 0 3 30.098 0.510 0.202 0.223

Histiocytic sarcomatous infiltra 0 0 O t @ 0.738 0.498 .

-Malignant lymphomatous infiltrat 0 0 t O O 0.493 0.480 . .
TOOTH/TEETH

Odontena, 1 ¢ @ &6 ¢ . . . .
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Table A.3.3. (cont.) Overall Results of Poly-k tests in Male Rats
Incidence: " pevalues: Low Med High
Water Veh Low Med High vs ve vs
- Irend Veh _ Veh Vah
Malig. lymphomatous infiltrat. 0 0 t O 00.495 0.495 .
URETERS :
Malig. lymphomatous infiltrat. ‘0 0 1t 0 0 0.493 0.490 . .
ZYMBAL'S GLANDS
Sebaceous carcinoma, o 06 0 {t 00.73 . 0.495
Table A.3.4. Overall Results of Poly-k tests in Female Rats
Incidence: p-values: Low Med High
Water Veh Low Med High vs vs vs
— Irand Veh Veh  Veh
Adenoma,cortical 1 0 1 0 20.088 0.475 . 0.223
Adenoma/Carc. Cortical 1 0 2 0 20.175 0.229 . 0.223
Benign pheochromocytoma, 0 0 0 2 70.000 . 0.238 0.005
Benign/malig. Pheochromcytoma O 0 0 2 70.000 . 0.238 0.00%
Carcinoma,cortical O 0 t 0 00.%350.475 . .
Malig. lymphomatous infiltrat. 0 1 0 t 00.303 0.529 0.738 0.529
BONE MARROW, ITERNUM
Malig. lymphomatous infiltrat. 0 1 0 0 0 0.209 0.529 0.514 0.529
BRAIN
Mixed glioms, O 0 0 0 10.240 0.47%
BRONCHUS / BRONCHI
Malig. lysphomatous infiltrat. O 1 0 0 0 0.269 0.529 0.514 0.529
CECUM .
Malig. lymphometous infiltrat. 0 1 0 0 00.269 0.529 0.514 0.529
CLITORAL GLANDS
Squamous cell papilloma, 1 @ 0 6 o . . . .
COLON
Malig. lymphomatous infiltrat. @ 1 0 0 0 0.200 0.529 0.514 0.529
DRAINING LYMPH NODES
Histio. sarcomatous infiltrat. @ 0 0 1t o0o0.761 . 0.49% .
DUODENUM
Melig. lysphomstous infiltrat. 0 1t 0 0 00.269 0.329 0.514 0.529
Myofibroma, 0 1 0 0 00.265 0.3525 0.510 0.525
FEMUR :
Malig. lysphomatous infiltrat. 0 1 0 0 00.200 0.529 0.514 0.529
HARDERIAN GLANDS
Squasous cell carcinoma, 6 1 0 1t 00.393 0.529 0.738 0.529
HEART
Malig. lysphomatous iafiltrat. 0 t 0 0 0 0.2090.529 0.514 0.529
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Table A3.4. (cont.) Overall Results of Poly-k tests in Female Rats
Incidence: p-values: Low Med High
Water Veh Low Med High vs vs vs

- Trend Veh _ Yyeh _Veh
ILEUM '

Malig. lymsphomatous infiltrat. O 1 0 O 00,209 0.529 0.514 0.529
JEJUNUM

Malig. lymphomatous infiltrat. O 1 0 0 00.269 0.529 0.514 0.529
KIDNEYS

Malig. lymphomatous infiltrat. 0 1 ©0 0 00.269 0.529 0.514 0.529

Nephroblastoma, 0 0 0 0 10.240 . . 0.475
LARYNX

Malig. lymphomatous infiltrat. 0 1t 0 0 00.269 0.529 0.514 0.529
LIVER :

Hepatocellular adenoma, 0 2 0 1 10.506 0.273 0.507 0.538

Malig. lymphomatous infiltrat. O 1 0 0 O00.289 0.529 0.514 0.529
LUNGS '

Malig. lymphomatous infiltrat. @ 1 0 @ 00.269 0.529 0.514 0.529
LYMPH NODES

Hesangioma, 0 0 0 0 10.240 . . 0.475

Mslig. lymphomatous infiltrat. 0 1 0 0 O 0.209 0.529 0.514 0.529
MAMMARY GLAND

Adenocarcinoma, 2 2 5 7 20.27% 0.179 0.076 0.661

Adenoma, 0 2 1t 2 00.161 0.545 0.677 0.278

Fibroasdenome, 22 21 15 25 16 0.3%1 Q.207 0.2%54 0.298

Fibrosdenoma/adenoms 2 22 15 26 16 0.281 0.130 0.321 0.201

Fibroma, 6 1 0 t 00.390 0.525 0.743 0.525

Malig. lymphomatous infiltrat. 0 1 0 0 00.269 0.529 0.514 0.529
MANDIS. L.N/LEFT

Malig. lymphomatous infiltrat. 0 1 0 0 00.269 0.529 0.514 0.529
MANDIB.GLANDS, LEFT

Squamous cell carcinoma, 1 0 0 o0 o . . . .
UESENT. LYNPH NODE

Hemangioma, 0 1 1 0 20.220 0.727 0.510 0.483

Hemangiosarcoms, 0O 0 0 t 00.780 0.490 .

Malig. lymphomatous infiltrat. 0 1 0 0 00.280 0.529 0.514 0.529
OVARIES

Senign Sertoli cell tumer, ¢ 0 1t 0 10.2080.480 . 0.478

Senign granuloss-theca cell tume 0 O O O 1 0.240 ., . 0.47%

Benign luteoma, 0 0 0 t 1t0.180 . 0.490 0.473

Benign thecoma, 1 0 06 0 o0 . . . .

Benign undifferentiated stromal 0 0 1 O 00.580.475 . .

Fibroms, 0 0 1t 0 00,58 0.473 . .

Nalig. lysphomstous infiltrat. 0 2 0 0 00.07t 0.278 0.202 0.278

Yolk sac carcinome, 1t 0 0 t Q0.7 . 0.49¢ .
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Table A3.4. (cont.) Overall Results of Poly-k tests in Female Rats
Incidence: p-values: Low Med High
Water Veh Low Med High vs vs vs
Irend VYeh Veh Veh

PANCAEAS

Malig. lymphomatous infiltrat.
PEYER'S PATCHES

Malig. lymphomatous infiltrat.
PITUITARY GLAND

Adencma of pars distalis,

Adenoma of pars intermedia,

Ganglioneuroma (pars nervosa),
SKIN/SUBCUTIS

Basal cell carc/benign tamr

Basal cell carcinoma,

Benign basal cell tumor,

Fibroma,

Fibrosareoma,

Histio. sarcomatous infiltrat.

Keratoacanth./3q. cell Carc.

Keratoacanthoma,

Leiomyosarcoma,

Lipoma,

Rhabdomyosarcoms,

Squamous cell carcinoma,
SPLEEN

Hemangioma,

Malig. lymphomatous infiltrat.
STOMACH

Fibrosarcoma,

Squamous cell carcinoma,
SYSTEMIC NEOPLASMS v

Histio. sarcomatous infiltrat,

Malig. lymphomatous infiltrat.
Systemic :

Hemangioms,

Hemangioma/ -sarcoma

Hemangiosarcomsa,

Mistio. sarcomsteus infiltrat.

Malig. lymphometous infiltrat.
THYMS

Benign thymoma,

Malig. lymphomatous infiltrat.
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0 0.269 0.529 0.514 0.529

0 0.269 0.529 0.514 0.529

39 0.040 0.279 0.136 0.043

00.760 . 0.490 .
00.760 . 0.490 .
2 0.057 . 0.223
10.240 . . 0.478
10.240 . . 0.47%
0 0.26% 0.525 0.510 0.528
0 6.760 . 0.490 .
0 G.7¢1 . 0.49% .

0 0.200 0.722 0.514 0.529
0 0.505 0.47% . .
10.240 . 0.478
0 0.577 . 0.238 .
0 0.071 G.278 0.262 0.278
0 0.26% 0.529 0.514 0.529

10.240 . . 0.478
0 0.269 0.528 0.514 0.529

0 0.805 0.475 . .
0 0.265 0.525 0.510 0.528

0 0.76t 0.495
0 0.269 0.529 0.514 0.529

4 0.027 0.727 0.510 0.152
4 0.038 0.727 0.743 0.152
00780 . 0.490

0 0.7¢1 . 0.495 .

0 0.154 0.537 0.473 0.278

1 0.412 .0.538 0.515 0.538
o . . . .
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Table A.3.4. (cont.) Overall Results of Poly-k tests in Female Rats

Incidence: p-values: Low Med High
Water Veah Low Med High vs vs vs
ROTo B e
C-cell adenoma, 2 4 2 4 7 0.049 0.387 0.620 0.208
C-cell adenoma/carcinoma 3 4 2 4 10 0.005 0.387 0.820 0.054
C-cell carcinoma, t 06 0 0 30.013 . e 0.104
Foll. cell adenoma/carcinoma 3 0 2 2 30.087 0.223 0.243 0.104
Follicular cell adenoma, 3 0 1 2 30.047 0.475 0.243 0.104
Follicular cell carcinoma, 0 0 1 0 00.550.475 . .
UTERUS
Adenocarcinoma, 0 0 0 1 00.760 . 0.490 . .
Adenoma, 6 0 0 t 00.760 . 0.490 .
Adenons/-carcinoma 0O 0 0 2 oo0.577 . 0.238
Malig. lymphomatous infiltrat. 1 0 t 2 0 0.423 0.480 0.238 .
Stromal polyp, 3 2 1 7 00.192 0.538 0.078 0.273
VAGINA '
Malig. lymphomatous infiltrat. 1 0 0 0 0.209 0.529 0.514 0.529
ZYNBAL 'S GLANDS
Sebaceous carcinoma, 1t 0 0 1t 10.180 . 0.490 0.475

Table A3.5. Overall Results of Poly-k tests in Male Mice

Incidence: p-values: Low Med Migh
Veh Low Med High ve v vs
@ subcapsular adenoma, 0 1 0 0 0.53 0.457 . .
Malig. lymphoma/-infiltrat. 0 1 1 0 O0.505 0.463 0.443 .
ADRENAL MEDULLAS
Benign pheochromocytoma, 6 0 0 1 0.242 . . 0.460
APPLICATION SITE 1
Malig. lymphoms/-infiltrat. 0 1 0 0 0.5330.483 . .
BONE (OTHER)
Osteosarcoms, 0 1 0 0 0.530.463 . .
BONE (SWULL)
Osteosarcoma, 0 0 1 0 O0.470 . 0.443 .
BDONE MARROW, STERNUM
Malig. lysphoma/-infiltrat. 0 1 1 0 0.588 0.463 0.443 .

last cell tumor infiltration, 1 0 0 0 0.287 0.343 0.584 0.547
SRAIN

Melig. lysphems/-infiltrat. © 1 0 0 0833046 . .
ceow
Melig. lysphoma/-infiltrat. © 1 1 O 0.5050.463 0.443 .
coLon

Malig. lymphome/-infiltrat. 0 1t 1 0 0.585 0.463 0.443 .

52
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Table A.3.5. (cont.) Overall Results of Poly-k tests in Male Mice

Incidence:
Veh Low Med High

p-values: Low Med

High
vs vs vs

Irsnd Veh Veh Veh

DRAINING LYMPH NODES

Malig. lymphoma/-infiltrat.
DUODENUM

Adenoma,

Malig. lymphome/-infiltrat.
EPIDIDYMIDES

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
EYES .

Malig. lymphoma/-infiltrat.
FEMUR

Malig. lymphoma/-infiltrat.

Mast cell tumor infiltration,
GALL BLADDER

Malig. lymphoma/-infiltrat.
HARDERIAN GLANDS

Adenoma,

Malig. lymphoma/-infiltrat.
HEART

Malig. lymphoma/-infiltrat.
JOINT ,KNEE, LEFT

Malig. lymphoma/-infiltrat.
KIDNEYS

Malig. lymphoma/-infiltrat.

Tubular cell adenoms,

Tubular cell carc./adenoma

Tubular cell carcinoms,
LARYNX

Melig. lymphoma/-infiltrat.
LIVER

Hemangioma,

Hemangiossrcoma,

Hepato. carcinoma/adencma

Hepetaocellular adenoma,

Hepatocellular carcinoms,

Mistio. sarcomateue infiltrat.

Malig. lysphoss/-infiltrat.
Mast cell tumer infiltration,

1

(=] D = = -

- e
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e
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0.291 0.543 0.564 0.552

0.531 0.457 . .
0.588 0.463 0.443

0.533 0.463 . .
0.470 . 0.443 .

0.533 0.483 . .

0.418 0.343 0.693 0.552
0.287 0.543 0.564 0.347
o.186 . 0.443 0.454
0.%$19 0.403 0.609 0.582
0.585 0.463 0.443 .

0.168 . 0.443 0.454

0.470 0.443 .
0.110 0.715 0.693 0.243
0.533 0.543 0.217 0.552
0.493 0.708 0.110 0.552
0.587 0.457 0.436 .

0.533 0.483 . .

0.550 0.708 0.564 0.704
0.179 0.543 0.584 0.430
0.294 0.230 0.383 0.220
0.353 0.422 0.256 0.298
0.352 0.247 0.464 0.442
0.222 0.715 0.584 0.547
0.417 0.715 0.414 0.699
0.287 0.343 0.564 0.347
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Table A.3.5. (comt.) Overall Results of Poly-k tests in Male Mice
p-values: Low Med High

Incidence:
Veh Low Med High

vs vs vs

T

Alveo. /bronch. adenoma, carec. 21

Alveolar/bronchiolar adenoma, 13

Alveolar/bronchiolar carc. 9 -

Malig. lymphoma/- im‘iltrat. 1
LYMPH NODES

Mslig. lymphoma/-infiltrat. 2
MANDIS. L.N/LEFT

Malig. lymphoma/-infiltrat, 1
MANDIS. L.N/RIGHT

Malig. lymphoma/-infiltrat. 1
MANDIS.GLANDS, LEFT

Malig. lymphoma/-infiltrat. 1
MESENT. LYMPH NODE

Hemangioma, 0

Malig. lymphoma/-infiltrat. 1
OPTIC NERVES

Malig. lymphome/-infiltrat. 0
PANCREAS

Islet cell adenoma, 1

Malig. lymphoms/-infiltrat.
FAROTID GLAND, LEFT

Malig. lymphome/-infiltrat. 0
PEYER'S PATCHES

Malig. lymphoma/-infiltrat. 1
PREPUTIAL GLANDS

Malig. lymphoma/-infiltrat. 9
PRASTATE GLAND

Malig. lymphome/-infiltrat. 0
RECTUM

Malig. lymphoma/-infiltrat. 0
SCIATIC NEAVES

Malig. lysphoma/-infiltrat. o
SEMINAL VESICLES

Malig. lymphoms/-infiltrat. 0
SKIN UNTREATED

Malig. lymphome/-infiltrat. <]
SKIN/UBCAUTIS

Hemsrgicsarcems, 1

Malig. lymphems/-infiltrat. 0

- W ;e

-

- b b O

0.176 0.01€ 0.023 0.212

- 0.187 0.078 0.050 0.277

0.498 0.105 0.220 0.552
0.489 0.715 0.693 0.699

0.408 0.558 0.5868 0.578
0.309 0.715 0.693 0.552
0.226 0.715 0.564 0.552
0.489 0.715 0.6€93 0.699

0.531 0.457 .
0.215 0.715 0.414 0.422

0.533 0.463 . .

0.287 0.543 0.504 0.547
0.448 0.403 0.193 .

0.283 0.463 . 0.454
0.418 0.543 0.693 0.552
0.533 0.463 . e
0.259 0.463 0.443 0.454
0.533 0.463 . .
0.470 . 0.443 .
0.533 0.463 . .
0.283 0.483 . 0.454

0.291 0.343 0.364 0.552
0.238 . . 0.454
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Table A3.5. (cont.) Overall Results of Poly-k tests in Male Mice
p-values: Low Med High

Incidence:
Veh Low Med High

vs vs vs

SPINAL CORD, LUMBAR
Malig. lymphoma/-infiltrat,
Mast cell tumor infiltration,
SPINAL CORD, THORAC.
Malig. lymphoma/-infiltrat.
Mast cell tumor infiltration,
SPLEEN
Hemangiosarcoma, .
Histio. sarcomatous infiltrat.
Malig. lymphoma/-infiltrat,

Mast cell tumor infiltration,

STERNUM

Malig. lymphoma/-infiltrat.
STOMACH

Malig. lymphoma/-infiltrat.
SUBLING,.GLAND, LEFT

Malig. lymphoma/-infiltrat.
SYSTEMIC NEOPLASMS

Histiecytic sarcoma,

Malig. lymphoma/-infiltrat.

Malignant mast cell tumor,
Systeaic

Hemagioma/ - sarcoma

Hemangioma,

Hemangiosarcoms,

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.

Mast cell tumor imfiltration,
TAIL

Hemangioms,
TESTES

Benign Leydig cell tumer,
THYIUS

Malig. lymphoma/-infiltrat.
THYROID GLANDS

Follicular cell adenoma,

Malig. lymphome/-infiltrat.
URETERS

Malig. lysphome/-infiltrat,
URINARY BLADDER

Melig. lymphome/-infiltrat.

Transitionsl cell papilloms,
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0.291 0.543 0.564 0.552
0.287 0.543 0.564 0.547

0.418 0.543 0.693 0.552
0.287 0.543 0.584 0.547

0.088 . 0.203
0.287 0.543 0.564 0.547
0.422 0.556 0.588 0.610
0.287 0.543 0.584 0.547

0.228 0.715 0.584 0.582
0.533 0.463 . .

0.283 0.463 . 0.454
0.222 0.715 0.564 0.347
0.323 0.365 0.547 0.571
0.287 0.543 0.564 0.347
0.479 0.564 0.179 0.558
0.398 0.245 0.584 0.704
0.382 0.208 0.321 0.610
0.222 0.715 0.564 0.547
0.323 0.365 0.547 0.571
0.287 0.543 0.564 0.347
0.531 0.457 . .

0.023 0.155 0.174 0.158
0.557 0.715 0.564 0.699

0.287 0.543 0.564 0.547
0.585 0.463 0.443

0.226 0.715 0.564 0.552

0.470 0.443 .
0.238 . . 0.454
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Table A3.6. Overall Resuits of Poly-k tests in Female Mice

Incidence:
Veh Low Med High

p-values:

ASDOMINAL CAVITY

Malig. lymphoma/-infiltrat.
ADIPOSE TISSUE

Malig. lymphoma/-infiltrat.
ADRENAL GLANDS

8 subcapsular adenoma,

Malig. lymphoma/-infiltrat.

Benign pheochromocytoma,
APPLICATION SITE 1

Malig. lymphoma/-infiltrat.

Sarcoma (not otherwise specified)

BONE MARROW, STERNUM
Malig. lymphoma/-infiltrat.
BRAIN
Malig. lymphome/-infiltrat.
Meningeal sarcoma,
CERVIX
Endc. stromal polyp tumor
Endo.strom.pol./strom.sarc
Histio. sarcomatous infiltrat.
Leiomyome,
Malig. lympheme/-infiltrat.
Squamous cell carcinoma,
$tromal cell sarcoma,
COLON
Malig. lymphoms/-infiltrat,
DRAINING LYMPN NODES .
Histio. sarcomatous infiltrat.
Malig. lymphoma/-infiltrat.
DUODENUM
Adenoma,
Malig. lymphomsa/-infiltrat.
EARS
Malig. lymphoma/-infiltrat.
Malig. lymphoma/-infiltrat.
EYES
Malig. lymphomaj-infiltrat.
FEMUN
Hemangiosarcoms,
Histie. sarcomatous infiltrat.
Malig. lymphome/-infiltrat.
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Low Med High

vs vs vs
Irend Veh_ Vi
0.210 . . 0.443

0.270 0.495 0.529 0.570

0.485 . 0.482 .
0.534 0.247 0.856 0.594
0.210 . . 0.436

0.521 0.121 0.3%3 0.629
0.45% 0.47¢ .

0.419 0.308 0.124 0.190

0.270 0.247 0.657 0.328
0.458 . 0.476¢

0.326 0.742 0.729 0.564
0.158 0.484 0.545 0.321
0.045 0.281 0.354 0.179
0.431 0.121 0.608 0.417
0.227 0.492 0.658 0.321
0.485 . 0.47¢ .

0.270 0.49% 0.329 0.570
0.210 . . 0.443
0.079 0.155 0.545 0.321
0.364 0.500 0.565 0.528

0.545 0.506 . .

0.323 . 0.230 .
0.181 . . 0.482 0.443
0.4358 . 0.482 .

0.02% 0.128 0.148 0.185

0.45% . 0.47¢ .
0.328 ¢.133 . .
0.316 0.683 0.298 0.228
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Table A.3.6. (cont.) Overall Results of Poly-k tests in Female Mice

Incidence:
Veh Low Med High

p-values:

Low Med High
vs vs vs

GALL BLADDER

Malig. lymphoma/-infiltrat.
HARDERIAN GLANDS

Adenocarcinoms,

Adenoma,

Histio. ssarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
MEART

Mistio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
JOINT ,KNEE, LEFT

Malig. lymphoma/-infiltrat.
KIDNEYS

Histic. sarcomstous infiltrat.

Malig. lymphoma/-infiltrat.
LARYNX

Malig. lymphoma/-infiltrat.
LIVER

Hepato. carcinoms/adenoma

Hepatocellular adenoms,

Hepatocellular carcinoms,

Mistio. sarcometous infiltrat.

Nelig. lymphoms/-infiltrat.
LUNGS

Alveo./bronch. adenoma, carc.

Alveolar/bronchiolar adenoma,

Alveolar/bronchiolar carc.

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
LYMPH NOOES

Histio. sarcomatous infiltrat.

Melig. lymphoma/-infiltrat.
MAMMARY GLAND

Adenccarcinoms,

Adenons,

Adenosq. Carc./Adenccere.

Adsrosquancus carcinome,

Malig. lymphome/-infiltrat.
MANDIS. L.N/LEFY

Histio. sarcometous infiltrat.

Malig. lymphons/-infiltrst.
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0.281 0.121 0.344 0.408

0.041 . 0.476 0.187
0.323 0.028 0.411 0.333
0.548 0.511 . .

0.428 0.121 0.617 0.417

0.268 0.511 0.443
0.201 0.062.0.326 0.270

0.493 0.247 0.544 0.603

0.088 0.245 0.545 0.321
0.152 0.056 0.511 0.12¢

0.418 0.081 0.295 0.47¢

0.389 0.49% 0.729 0.493
0.1%0 . 0.47¢ 0.443
0.370 0.495 0.524 0.564
0.127 0.128 0.556 0.408
0.440 0.141 0.504 0.420

0.078 0.095 0.056 0.150
0.248 0.170 0.262 0.334

.- 0.112 0.318 0.219 0.279

0.422 0.325 0.529 0.887
0.268 0.033 0.288 0.208

0.137 0.208 0.524 0.564
0.307 0.226 0.422 0.577

0.076 0.117 0.344 0.179
0.458 . 0.47¢ .
0.114 0.292 0.548 0.179
0.570 0.511 0.47¢ .
0.483 0.247 0.533 0.394

0.548 0.511 .
0.299 0.14t 0.578 0.360
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Table A.3.6. (cont.) Overall Resuits of Poly-k tests in Female Mice

Incidence:
Veh Low Med High

p-values:

Low Med High
vs vs vs

MANDIB. L.N/RIGHT

Malig. lymphoma/-infiltrat.
MANDIS.GLANDS, LEFT

Malig. lymphoma/-infiltrat.
MANDIBULAR GLANDS

Malig. lymphoms/-infiltrat.
MESENT. LYMPH NODE

Hemangioma,

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
OVARTES

Benign luteoma,

Cystadenoms,

Histio. sarcomstous infiltrat.

Malig. lymphoma/-infiltrat.
OVIDUCTS

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
PANCREAS

Mistie. sarcomatous infiltrat.

Mslig. lymphoma/-infiltrat.
PAROTID GLAND, LEFT

Malig. lymphems/-infiltrat.
PEYER'S PATCMES

Malig, lymphoma/-infiltrat.
PITUITARY GLAND

Aderoma of pars distalis,

Adenoma of pars intermedia,

Malig. lymphome/-infiltrat.
SCIATIC NERVES

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
SKELETAL MUSCL OTHER

Sarcoma (not otherwise specified)

SKELETAL MUSCLE

Malig. lymphoma/-infiltrat.
SKIN UNTREATED

Melig. lymphesa/-infiltrat.
SKIN/NBCUTIS

Malig. lysphoma/-infiltrat.

Sarcoma (mot otherwise specified)

Squamous cell carcinoms,

o 0owoe © -0

Ww oo
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Irend Veh Veh Veh
0.534 0.247 0.647 0.603
0.331 0.061 0.591 0.651
0.214 . .  0.448
0.210 . . 0.4

0.270 0.495 0.524 0.564
0.049 0.070 0.184 0.083

0.210 . . 0.438
0.089 0.300 0.343 0.174
0.226 0.035 . .

0.22% 0.036 0.382 0.253

0.548 0.511
0.030 0.031 0.268 0.080

0.192 0.517 0.524 0.%64
0.213 0.217 0.277 0.35¢

0.295 0.102 0.422 0.356
0.332 0.742 0.282 0.687
0.328 0.129 . .
0.570 0.511 0.476 .
0.285 0.125 0.437 0.190

0.270 0.49% 0.524 0.364
0.455 . c.482 .

0.548 0.511

0.498 0.247 0,535 0.594
0.488 0.300 0.333 0.629
0.45¢ 0.125 0.355 0.629

0.324 0.747 6.729 0.384
0.54% 0.506 . .
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Table A3.6. (cont.) Overall Results of Poly-k tests in Female Mice

Incidence:
Veh Low Med Migh

p-values:

Low Med High
vs vs vs

Irend Ven  Veh ven

SPINAL CORD, LUMBAR

Malig. lymphoma/-infiltrat.
SPINAL CORD, THORAC.

Malig. lymphoma/-infiltrat.
SPLEEN

Hemangioma,

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
STERNUM

Malig. lymphoma/-infiltrat.
STOMACH

Malig. lymphoma/-infiltrat.
SUBLING.GLAND, LEFT

Malig. lymphoms/-infiltrat.
SYSTEMIC NEOPLASMS

Mistiocytic sarcomas,

Malig. lymphoma/-infiltrat.
Systeaic

Hemagioma/-sarcoma

Hemangioma,

Hemangiosarcoma,

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
TALIL

NG~ =

1

Sarcoma (nat otherwise specified) 0

THORACIC CAVITY

Malig. lymphoma/-infiltrat.
THYMUS

Histio. sarcomatous infiltrat.

Malig. lymphoma/-infiltrat.
THYROID GLANGS

Malig. lymphoma/-infiltrat.
URETERS

Malig. lymphoma/-infiltrat.
URINARY BLADDER

Mistio. sarcomatous infiltrat.

Melig. lymphoms/-infiltrat.

1

P OO - - @ o Q
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o
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0.090 0.181 0.563 0.107
0.012 0.036 0.229 0.021
0.548 0.511 . .

0.548 0.511 .

0.285 0.370 0.303 0.551
0.365 0.308 0.148 0.6829
0.258 0.007 0.218 0.301
0.141 0.125 0.544 0.185

0.037 0.243 0.279 0.177
0.497 0.077 0.528 0.402

0.215 0.742 0.729 0.403
0.07¢ 0.511 . 0.187
0.429 0.495 0.729 0.564
0.037 0.243 0.279 0.177
0.469 0.077 0.427 0.402

0.210 . . 0.443

0.210 . 0.443

0.221 0.742 0.524 0.564
0.472 0.056 0.5%08 0.519

0.251 0.081 0.077 0.476
0.145 0.247 0.538 0.381

0.22% 0.742 0.524 0.3504
0.167 0.030 0.422 0.184
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Table A.3.6. (cont.) Overall Resuits of Poly-k tests in Female Mice
Incidence: p-values: Low Med High

Veh Low Med High vs vs vs

UTERUS

Adenocarcinoma, o o0 1 0 0.455 . 0.476 .

Endo. stromsl polyp tumor 8 8§ 2 1 0.034 0.485 0.174 0.104

‘Hemangioma, o 0 o 0.210 . . 0.436

Hemangiosarcoms, 1 0 0 0 0.270 0.495 0.524 0.564

Histio. sarcomatous infiltrat. 2 3 1 0 0.116 0.531 0.538 0.315

Leiomyoma, 3 1t 2 0 0.114 0.300 0.546 0.174

Leiomyosarcoma, 6 0 0 1 0.210 . . 0.443

Malig. lymphoma/-infiltrat. 6 1 1 1 0.033 0.059 0.084 0.121
VAGINA

Histia. sarcometous infiltrat. 0 2 0 0 0.431 0.264 .

Malig. lymphoma/-infiltrat. 3 0 1 O 0.078 0.121 0.353 0.188

- Appears This Way
Cn Criginal
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Drug Name:  Silkis (calcitriol) ointment
Indication: Plaque Paoriasis
NDA: 22-087

STATISTICAL REVIEW AND EVALUATION
FILEABILITY REVIEW

NDA Number: 22-087

Drug Name: Silkis (calcitriol) ointment
Applicant: Galderma

Indication: Plaque Psoriasis.

Filing Date: 11/26/2006

Fileability Meeting Date: 11/13/2006

User Fee Date: 07/27/2007

Received for Stat Review: 10/03/2006

Statistical Reviewer: Mat Soukup, Ph.D., DBIII
Medical Officer: Brenda Carr, M.D., DDDP
Project Manager: Margo Owens, DDDP

1 BACKGROUND AND SUMMARY

This is a paper CTD NDA submission. Studies 18053 and 18054 are Phase 3 trials with the
objective of establishing the superiority of Silkis ointment over vehicle in the treatment of mild
to moderate plaque psoriasis. In addition to the two Phase 3 trials, the sponsor has submitted
data and study reports for Study 2663 which is an open-label 52 week study of Silkis ointment.

2 ORGANIZATION AND DATA REPRESENTATION
1. Is there a comprehensive table of contents with adequate indexing and pagination? Yes
2. Are the original protocols, protocol amendments, and proposed label provided? Yes.
Protocols are located in each study report, and the label is available in EDR.
3. Based on either the electronic data sets or the study reports can the following information
be reviewed?
(8) Patient profile listings by center for all enrolled subjects. Yes, this will be possible
with the regquested electronic data sets.
(b) Discontinued subject tables by center (includes reason and time of loss). Yes, the
information is available in the data set SUB1508z.

(c) Subgreup analysis summary tables (gender, race, age, etc.). Yes, both study reports
and electronic data: SUB1306z.

(d) Adverse event listings by center and time of occurrence. Yes, this is available in the
AEF1308z dala sets; note that AE evenis are reported using COSTART terminology.

4. Information specific to the electronically submitted data.
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(a) Has adequate documentation of the data sets been provided? VYes, all data sets
include a define file for variable description.

(b) Do the data appear to accurately represent the data described in the study reports?
The recording of visit in the derived EFF_OC efficacy data set resulted in success
rates that differed from study reports. The raw efficacy data set, VIS1308z, also
resulted in counts of success that differed from the study reports. As a result, the
reviewer requests the sponsor resubmit the data according to the example provided as
an attackment.

(c) Can the data be easily merged across studies and indications? Yes, however, most
data sets appear to be self-contained as they include a treatment variable. '

3 STATISTICAL METHODOLOGY

1. Are all primary efficacy studies of appropriate design to meet basic approvability require-
ments within current Division policy or to the extent agreed upon previously with the
sponsor by the Division. Yes, the primary analysis is CMH stratified by site for the ITT
analysis population imputing missing data by LOCF.

2. For each study, is there a comprehensive statistical summary of the efficacy which covers
the intent-to-treat population and per protocol population? Yes.

3. Based on the summary analyses of each study:

(a) Are the analyses appropriate for the type of data collected, the study design, and the
study objectives (based on protocol objectives and proposed labeling claims)? Yes,
although efficacy claims are proposed in the label for the open-label long term study.
This will be a review issue.

(b) Are the intent-to-treat and per protocol patient analyses properly performed? Yes.

(c) Has missing data been appropriately handled? Yes, this is LOCF - no sensitivily
analyses to method of data imputation are provided in the study reports. This will be
assessed in the review.

(d) Heve multiplicity issues (regarding endpoints, timepoints, or dose groups) been ade-
quately addressed? N/A '

() Hinterim analyses were performed, were they planned in the protocol and appropriate
significance level adjustments made? N/A

4. Were sufficient and appropriate references included for novel statistical approaches? N/A

5. Are all pivotal studies complete? Yes.

6. Has the safety data been comprehensively and adequately summarized? Yes, this appears
to be the case based upon the study reports.
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4 FILEABILITY CONCLUSIONS

From a statistical perspective this submission, or indications therein, is reviewable with further
input from the sponsor.

5 74-DAY LETTER COMMENTS

1. Filing Issues: The statistical reviewer was not able to reproduce the counts for IGA success
as those included in the study reports for Studies 18053 and 18054 based on the derived
data set EFF_OC nor the raw data set VIS1804x.

2. Request for Information: To facilitate the statistical review the Agency requests the spon-
sor to submit an efficacy data set which clearly defines visit. For example, if a subject
attended a visit this should be recorded with the appropriate visit number and time of
visit. If the subject did not attend the visit then the visit number may be recorded with
no time of visit (or the visit excluded altogether). The attached example is provided as
one method of constructing an efficacy data set which includes one record per subject per
visit per analysis visit type (Observed and LOCF for your data).

Mat Soukup, Ph.D.
Mathematical Statistician, Biometrics 3

Concur: Mohamed Alosh, Ph.D.
Team Leader, Biometrics 3
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