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1. Introduction

The ),.rpose of this review is to evaluate the study of

carc1nogennc potenti to selected rats and mice,
soported in 1993 by \ he two-year study on rats
(88-3371) started in February, 1990 and finished in December,

1991. The eighteen-month study on mice (88-3370) started in July,
1989 and finished in January, 1991. This statistical review, as
3 responsc to the request for consultation from Dr. Krishan
*aheja {(ODE II, HFD-580), is based upon the data supplied by the
sponsor. The major portion of the dota consists of tumor-findirg
records for the mice and rats (n both sexes. To examine the
dose-response (tumor) relationship, the animal survival data and
the animal tumor data were analyzed, and the validity of the
Stuwdy design was alsc examine:d. The entire review was done by
Species ard sex separately.

2. The Rat Study

The nsor's a s

2.1 Study Design

The sponsor used a total of 400 W

ch sex, supplied by ]
These rats were about 42 days of age at the
eginning of the study. Using computer-generated random numbers,

the rats were assigned to four treatment groups: one placebo
control group and three dosed groups. The placebo and Decapeptyl
were administered via intramuscular injection into the gluteal
muscles. The rats were injected once per month for twenty four
months. The study started in February, 1990 and finished in
December, 1991. In the following Table 1 are the numbers of rats
included in the study by dose and sex.

Table 1. Study 88-3371: Number of Rats
Dose in mcg/kg/month

0 120 | 600 | 3,000 Total
Male 50 50 50 50 200

Female 50 50 50 50 200
Total 100 | 100 | 100 100 400




All animals were inspected twice daily for general physical
condition and mortality, and detailed physical examinations were
done weekly for the presence of palpable masses. At ths end of
the study the surviving rats were terminated, necropsied and
micRgeropically examined. The following is a description of the
tim€ Jine of the study by sex and treatment group. It is

- important to note that the males were terminated much earlier
(about 132 and 18 months) than the scheduled two ycars; the
females in the 600 4ud 3000 mcy/kg dose groups were found dead
prioR to the scheduled termination. ' : .

Male Rate .
Control & 120 mcg/kg dose groups
Started Terminated
"~ Feb., 90 Jul., 91 - , Dec, “91
LB
600 & 3000 mcu. k3 dose groups
Started -* Terminated
Feb., 90 Feb.,, “91 Dec, . "91

Female Rats
Control & 120 mcg/kg dose groups

Started Terminated
Feb., ~90 Dec, "91
; - +>
600 & 3000 mcg/kg dose groups
Started Died/Moribund
Feb., ~90 August,, “91 Dec, 791.

2.2 Survival Data Analysis

The mortality/survival of the rats was discussed in section "III.
Results and discussion" of the sponsor's report (page 26, Vol.
41). The sponsor concluded that a "treatment-related mortality
was observed during the study. This mortality occurred in a
dose- and sex-related fashion with male rats appearing to be more
susceptible.” :

The following Figure 1 depicts the number of rats died before the
terminal sacrifice, by dose and by sex. There is a clear
difference in mortality between the treated groups, as a whole,
and the placebo control group for both males and females. It is
important to note that the males in treated groups, 600 mcg/kg
and 3000 mcg/kg, were terminated during the week 56 as compared
to the week 78 for the other groups. The mortality rates could
have been evén higher had the two high dose groups (660 mcg/kg



and 3000 mcg/kg) had not been terminated earlier. The survival
females in the control and low dose groups were terminated at the
end of the study, where there were no terminally-sacrificed
female: i the 300 and 6200 mcg/kg dose groups, because all the
females were found dead much earlier than the scheduled
terminarion date.

- Figure 1. Number of Rats Died before Terminal Sacrifice

Contro} ; Don 120 Dose: 600 Dose: 3000

No further inferential statistical analyses on mortality were
found in the sponsor's report.

2.3 Tumor Data Analysis

The sponsor found that the incidences of adenoma in pituitary
gland, for either sex, were higher in the treated groups than in
the control group. The incidences among the treated groups were
comparable. Based on this study, "the increased incidence of
adenomas of the pars distalis seen in males and females from the
treatment groups was considered to be related to the test
material ([Decapeptyl]" and "the early onset of this neoplasm
appeared tc be dose related." The incidences of carcinoma in
pituitary gland were also comparable among the treated groups.
However, the comparison of the incidences of carcinoma between
the contrcl and the treated groups was not addressed.

The sponsor also concluded that, Except for the neoplasms of this
adenoma, other neoplasms, both malignant and benign, seen in
various tissues and organs "occurred with comparable incidence in
the treatment [treated] and placebo control groups or they
occurred spcradically." "These other neoplasms were not
considered to be related to the test material."

The Reviewer's Analyses

The purposes of the survival data analysis were: (1) to examine
the significance of-the differences in survival among _the



treatment groups (i.e., homogeneity test), and (2) to determine
the significance of positive or negative dose-mortality trend
{i.e., dose-mortality trend test). The theoretic background for
these tests is referred to Lin et al' and Thomas et al’. :

In the tumor data analysis, the tumors were classified as either
$atal (lethal) or non-fatal (non-lethal) type. In the analysis
for a selected tumor, the significance of dose-tumor positive
lirear trend was of our primary interest. According to Peto et
al, The reviewer applied the death-rate method tu fatal tumors
and preValence method to non-fatal tumors. For tumors that
cavsed deaths for some, but not all rats, a combined test was
Penf'rowm.eﬁ,. The combined test used the Z-statistic which was
assuwmed bpfollow a standard normal distribution. 7This test was
referred tc as the asymptotic test.

2.4 Survival Data Analysis

The numbers of male rats that died during the study are shown in
Table 2 below. Note that the male rats in the control and low
dose (120 mcg/kg) groups were terminated in week 78, and the ones
in the medium (600 mcg/kg) and high (3000 mcg/kg) dose groups
were sacrificed in week 56. These terminally sacrificed rats in
this table are groped into the category "Termi." There were
significantly larger numbers of animals died in the treated
groups than the numbers in the control group. This suggests that
the deaths might be drug related.

Table 2. Numbers of Male Rats Died by Time and Dose

Dose
CTL | Low MED HIGH Total
Time
0-53 No. 1 14 42 - 42 99
Pct. 2.0 28.0 84.0 84.0 49.5
54-77 No. 8 a2 2 3 45
Pct. 16.0 64.0 4.0 6.0 22.5
Termi No. 41 4 6 H] 56
Pct. 82.0 8.0 12.0 10.0 28.0
Total No. i - 50 50 S0 50 200
Pct. 100.0 100.0 100.0 100.0 100.0

The numbers of female rats that died during the study are shown
in Table 3. Similar to the males, the deaths in the females might
as well be drug related.

—



Table 3. Numbers of Female Rats Died by Time and Dose

Dcse
CTL LOW MED HIGH  Total

Time
0-53 No. 1 2. 7 12. 22
Pct. 2.0 4.0 14.0 26.0 11.0
54-37 Mo 4 19 39 34 s
Fc.. . 8.0 38.0 78.0 €8 5.9
78-%9  No. 6 24 4 4 35
Pct. 12.0 48.0 8. 8.0 19.¢
Termi Ne. 39 5 NA NA 11
Bct. 78 C 12.€ N2 NA 257
: Tozal <. No. - 50 50 50 50 200
Pct. 100.0 - 100.0  100.0 100.0 100.0

Table 4 shows the.intercurrent mortality rats for the males. The
cumulative percent of deaths increased faster among the treated
groups than the control group (88+% vs 18%).

Tarle 4. ;ntercurrent Mortality Rates among Male Rats
Dose
CTL LOW MED HIGH
Cumu Cumu Cumu Cuma

No. Ne. Pct. No. No. Pct. No. No. Pct. No. No. Pct.
Died Risk Died Died Risk Died Died Risk Died Died Risk Died

Time (wks)

0-53 1 50 2.0 14 S0 28.0 42 50 84.0 42 50 84.0
54-77 8 49 18.0 32 36 92.0 2 8 88.0 3 8 90.0
Termi 41 50 62.0 4 50 8.0 6 50 12.0 5 50 10.0

Table 5 shows the intercurrent mortality rats for the females.
The cumulative percent of deaths also increased faster among the
treated groups than the control group. By the end of week 99, the
female cumulative percentages of death reached 100% for the
medium and high dose groups, while the cumulative percentages of
death was only 22% for the control group.

Ad0J 31141SS0d 1538



Tebl2 5. Intercurrent ﬁortality Rates among Female Rats
Dose
CTL Low MED HIGH
Cumu - Cum. Cuwiau Cumu

No. RNo. Pct. No. No. Pct. No. No. Pct. No. No. ©Pct.
Died Risk Died Died Risk Died Died Risk Died Died Risk Died

Time wks)

0-53 1 50 2.¢ 2 50 4.0 ? < 14.0 1 50 21.0
P ] § 49 10.0 19 48 42.0 . 39 v 92,0 H 38 92.0
78-9% 6 45 22.0 24 - 29 90.0 4 £ 0y 4 4 100.C

Term: 39 . 78. 0 10.0 HA 2 O 219 NA A N
3nwthL 50 78.0 5 5 MR NA
A <.z, hiical representation of the cumulative percentages of death
for the males is shown on the following Figure 2 The cumulative
percantages of death during the first 53 week: were imuch higher
among the treated groups than the control group. Prior to the
terminal sacrifice, the cumulative percentages of death for the
control group did not show a significant increase. On the
contrast, the cumulative percentages of death for the low-dose
group had the biggest increase of all and even surpassed the
cumulative percentages of death for the medium and high dose
groups.

Figure 2. Cumulative Percent of Deaths Among Male Rats

Cumulative Percent of Deaths

Animal: Rat
Sex: Male
(Interim-sacrificed snimals are not included in this graph)
100.0
S €3.0 -~ - pr—x e X -.-_sr.—-==-.—_=.—=-.-___:-::,==r-’-‘-‘9
» 0.0 —_——
u ——
70.0 -
—
P 00 e —
—
t 0.0 -
p 40.0 —— -
—
T 3.0 -
t 20.0 —O
b
s 10.0
0.0

0-53 54-77

Time in Weeks

[oee i BoE 1w eeo D &8 HIH |

Dste Source: ec:\indas ;-’Avn!.%‘l’.?m




BEST POSSIBLE Copy

The following Figure 3 shows the cumulative percentagés of death
for the females. Similar to the trend for the males, the
cumnlative percentages of death increased as the dose increased.

Figure 3. Cumulative Percent of Deaths Among Female Rats

Cumulative Percent of Deaths

Animel: Rat
Sex: Femsle
{Interim-secrificed snimels sre not included .in this graph)
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Figures 4 and 5 depict the by-dose Kaplan-Meier survival
functions, for the males and the females, respectively. A clear
and consistent positive dose-mortality trends appears for the
males and the females. :

‘ﬂeo
Chézﬁrlzy
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Figure 4. Kaplan-Meier Survival Functions for Male Rats

Kaplan—-Meler Survival Function

Animal: Rat
Sex: Male
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Figure 5. Kaplan-Meier-Survival Functions for Female Rats

Kaplan—Meier Survival Function

Animel: Rat
Sex: Female
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To test the homogeneity in survival among the treatment groups,
and the significance of the positive dose-mortality trend, the
time-adjusted tests were performed using the Cox and the Kruskal-
wallis tests. Table 6 summarizes these tests for the male:s.
Because there were not surviving females at the time of terminal
sacnifice, the computer program (Trend and Homogeneity hnd1y

ofF Propof*\ons and Life Table Data, Version 2.1, by Lonald G.

“Thomas, National Cancer Institute) cannot produce results. The

results from the males showed that the positive dose-mortality
trend wss highly significant (p<0.01).
Table . Homcgeneity Test for Dosce-Mortality Trend for Mzles

Dosa-Morta ity Trend Tests
(For pairwise comparisons, see c: \mdas\ L3 \Iﬁtu\sv Rat M.7X1.)

This test is run using Trend and Homogeneity Analyses of Propc: rions and

Life Tzkzlie Data, Vers‘:n 2.1, by Decnald G. Thomas, Naticnz Carnoe- “Tnztitute
Time-Adjusted P
X Method Trend Test Statistic Value
2 - .
- Cox ~ Dose-Mortality Trend ©0.12 <0,01
Depart from Trend 54,62 <0.01
Homogeneity 114.73 <0.01
Kruskal-wWallis Dose-Mortality Trend 67.80 <0.01
Depart from Trend 52.05 <0.01
Homogeneity 119.85 <0,01

2.5 Tumor Data Analysis

The reviewer performed the dose-response (tumor) positive linear
trend tests using both the exact permutation test and the
asymptotic test. In this review, for tumors found either fatal or
non-fatal to all the rats included in the study, the statistical
interpretation is based on the exact test; for tumors found fatal
to some, but not all rats, the statistical interpretation is
based on the asymptotic tests, also known as the combined test.
The asymptotic test used the Z-statistic, which follows a
standard normal distribution. The detailed statistical results
can be found in the Appendix.

To adjust for the effect of multiple testings, one can use a rule
proposed by Haseman'. A modified rule, proposed by the Divisions
of Biometrics, CDER/FDA is used in the review. This rule states
that in order to keep the type-I error at the level of about 0.1,
tumor types with a spontaneous tumor rate of 1% or less should be
tested at a 0.025 significance level, otherwise, a 0.005
significance level should be con51dered
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According to this FDA's rule, the dose-response positive linear
trend for the following tumors/sites is considered to be
statistically significant:

e Adenoma (pars distalis) in pituitary (p<0.005).in both

sexes
¢ Carcinoma (pars distalis) in pituitary (p<0.005) in both
sexes
¢ Histiocytic sarcoma in lymphoreticular (p<0.025) in
remales
s pon tuneods incidenca rate FoR
The uhovcancons incidence zutcs in the control group ior both

Adenomea and carcinoma iA pituitary were greater +hawm 1% Theoe
$uwmor .ypres were determined to be common tumors. By the FDA's
rule, a cut-off p-value of 0.005 was used to dec¢ide t+he

. significance for the trend test for these tumors. The caqlQulated
P values for these tumors were less than the cut-off p-vslue. The
Significant dose-response positive linear trend for these tumors
was €OnSidered as statistically significant.

Note that the sponsor did not report the significant positive
linear trend in histiocytic sarcoma in lymphoreticular. Because
the spontaneous incidence rate in the control group was less than
1%, this tumor was determined to be a rare tumor, therefore, by
the FDA's rule, a cut-off p-value of 0.025 was used to decide the
significance for the trend test for this tumor. The calculated p-
value was 0.0109, which was less than the cut-off p-value. This
reviewer concluded that there was a significant dose-response
positive linear trend for this tumor (p=0.0109).

2.6 Evaluation of Validity of Design

The evaluation of the wvalidity of design addresses the following
issues:

e Were enough animals exposed, for a sustained amount of
time, to the risk of late developing tumor?

e Were dose levels high enough to pose a reasonable tumor
challenge to the animals?

There has been no consensus among experts regarding the number of
animals and length of time at risk, although most carcinogenicity
studies are designed to run for two years with 50 animals per
treatment group.

The following are some rules of thumb regarding these two issues
as suggested by the experts in this field.
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Haseman' investigated the first issue. Based on the data from
twenty one studies using Fisher 344 rats and B6C3F1l mice
conducted at the National Toxicology Program (NTP), he found
that, on an average, approximately 50% of the animals in the high
dose group survived the two-year study period. 1In a personal
communiCation with Dr. Karl Lin, Division of Biometrics TT, CDER,
FDA, iaseman suggested that, as a rule of thumb, a 50% survival
of 50 initial animals in the high dose group, after 80-90 weeks,
would be consider as a sufficient number and adequate exposure.
However, the percent could be lower or higher if the number of
apimals used ir. each treatment/sex gfoup is larger or smaller
than 50 S0 that there would be 20-30 animals still alive after
the avae weeks. In addition, Chu, Cueto and Ward' Suggested
that ' 1A order for the number of animals] to be considered
adequate, an experiment that has not shown a chemical to be
carcivogenic should have groups of animals with greater than 50%
Survivyal at one-year." It appears that the proportions of
sulvival at 52 weeks, 80-90 weeks, and two years are of interest-
ir deternining the adeguacy of exposure and the number of arimals
at risk. .

As far as the adequacy of dose level is concerned, it is
generally accepted that the high dose should be close to the MTD

" (maximum tolerated dose). In a 1981 article by Chu, Cueto and

Ward, the following criteria are mentioned for the dose adequacy.

] "A dose is considered adequate if there is a detectable
loss in weight gain of up to 10% in a dosed group
relative to the controls."

] "The administered dose is also considered an MTD if
dosed animals exhibit clinical signs or severe -
histopathologic toxic effects attributed to the
chemical."

° - "In addition, doses are considered adequate if the
dosed animals show a slight increased mortality
compared to the controls."

If one of the above applies, then the doses are considered to oe
properly selected. Based on the above guidelines, this reviewer
examined the validity of design for the rats.

According to the above Tables 4 and 5, by the end of week 53, 84%
of the male rats died in the medium and high dose groups. By the
end of week 77, prior to-the terminal sacrifice, the cumulative
percentages of death among the male rats in the low, medium and
high dose groups reached about 90%. Before the terminal
sacrifice, the cumulative percentages of death among the female
rats in the low dose group was about 40%, while the same measure
exceeded 90% among the medium and high dose groups. Note that
the male rats in all-groups were terminated much earlier because
of the high mortality rates.
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This reviewer concluded that there were not enough survival rats
in the two highest dose groups after one year of dosing to be
exposed to the risk of late developing tumors.

The mean body-weights for the males and the females are depicted
on Figures 1 and 2 (pages 38 and 39 of vol. 41). Copies of these
images are included in the appendix of this review.

The mean body weight at the beginning of the study for the males
was 212 gram$. The body weight increased among all aroups until
weeK 29, a,r-i started to decline in the 6§00 and 3000 mcg/kg dose
groups. While the mean body weights in the conirol and 120 mcg/kg
Jdose gfoup continued to increase. Ry week 52, the control group
gained 558 grams, the 120 mcg group gained 438 grams and the two
highesi dose groups gained 358 grams. The body-weight gain
diﬂkrcn&ﬁy between the control group and the dosed groups was at
least 27%, by the end of week 52. The dosed groups appeared to
have resu]fed»in too many early deaths.

The mean body weight at the beginning of the study for the
females was 173 grams. The body weight, in general, increased
among all groups until week 65, and started to decrease in the
600 and 3000 mcg/kg dose groups, while the mean body weights in
the control and 120 mcg/kg dose group continued to increase. By
week 79, the control group gained 357 grams, the 120 mcg group
gained 287 grams, the 600 mcg group gained 177 grams, and the
highest dose groups gained 87 grams. The body-weight gain
difference between the control group and the dosed groups was at
least 24%, by the end of week 79. Similar to the males, the dosed
groups appeared to have resulted in too many early deaths.

Having observed the death rates and mean body weights, it
appeared that there were too many early deaths and not enough
surviving rats during the study to reveal a more accurate picture

of the carcinogenic potential. The two high doses were over MTD
and the study duration was too short for the rat study.

3. The Mouse Study

The Sponsor's alyses

3.1 Study Design

The sponsor used a total of 400 CD-1 mice with equal number in
each sex, supplied by ( —_—

These mice were about 56 days of age at the beginning oI the
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study. Using computer-generated random numbers, the mice were
assigned to four treatment groups: one placebo control group and
three dosed groups. The placebo and Decapeptyl were administered
via intramuscular injection into the gluteal muscles. The mice
were injected once per month for twenty four months. The study
started in July, 1989 and finished in January, 1991. In Table 7
are the numbers of mice included in the study by dose and sex.

Table 7. Study 88-3370: Number of Mice

Dose in mcg/kg/month
0 120 600 3,000 Total
Male SO 50 S0 5C 200
Female 50 so 50 S0 ‘200
Tetal 100 100 10C 100 400
|

AlLk animals were inspected twice daily for general physical
condition and mortality, and detailed physical examinations were
done weekly for the presence of palpable masses. At the end of
the study the surviving mice were terminated, necropsied and
microscopically examined.

3.2 Survival Data Analysis

The mortality/survival of the mice was discussed in section "III.
Results and discussion" of the sponsor's report (page 23, Vol.
35). The sponsor concluded that "the mortality in the treated
male and female groups was similar to mortality in control groups
during the study. There were no indications of treatment-related
effects in the mortality data." :

The following Figure 6 depicts the numbers of mice died before
the terminal sacrifice, by dose and by sex. The deaths among the
females were slightly less than those in the males.
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Figure 6. Number of Mice Died before Terminal Sacrifice

BMale
EFemale

Contre! Dose: 120 Dose: 850 Dose: 6009

.No further inferential statistical analyses on mortality were
found in +he sponsor's report .

4.3 Tumor Data Analysis

The sponsor concluded that "the neoplasms seen microscopically in
various tissues and organs occurred with comparable incidence in
male and females from the control and treatment groups, or they
occurred sporadically. The intramuscular injection of Decapeptyl
Mlcrogranules for at least elghteen months did not have an
oncogenic effect in mice."

The Reviewer's Apnalyses
3.4 Survival Data Analysis

The numbers of males died during the study are shown in Table 8
below. The differences in the numbers of death among the groups

appeared to ke small.
Table 8. Numbers of Male Mice Died by Time and Dose
Dose

CTL Low MED HIGH Total
Time : :
0-52 No. S 4 5 7 21
Pct. 10.0 8.0 10.0 14.0 - 10.5
53-78 No. 24 18 24 23 89
-Pet. - 48.0 36.0 48.0 . 46.0 44.5
Termi No. 21 28 21 20 90
Pct. 42.0 56.0 42.0 40.0 45.0
Total No. 50 50 50 50 200

Pct. 100.0 100.0 100.0 100.0 100.0

—
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The numbers of females died during the study are shown in Table
9. A similar trend seen in the male mice data was observed here.

Table ¢. Kumbers of Female Mice

Term:i

Total

Died by Timc and Dose

No.

Pct.

CTL

50

100.0

Dose
Low MED

L} 3
e.c 6.0
21 21
42.0 42.0
25 26
:.7 P
s0 50
100.0 100.0

HIGH Total

2 12
4.0 : 6.0
20 83
40.0 41.5
28 iCs
€e.2 g
50 peN

100.0 100.0

-Table 10 shows the intercurrent mortality rates for the males.
The cumulative percentages of death increased slightly slower
-among the low-dose group than the other groups.

Table 10. lntercurren:t Mcrtality Rates among Male Mice

Time (Wwks)

0-52

Termi

CTL

No. No
Died Ris

L]
24
21

k

50
45
50

Cumu
Pct.

No.

Dose
Low
Cumu
No. Pct.

MED

No.

No.

Died Died Risk Died Died Risk

10.0
58.0
42.0

4
18
28

S0 8.0
46 44.0
50 56.0

5
24
21

50
45
50

HIGH
Cumu Cumu

Pct. No. No. Pct.
Died Died Risk Died

10.0 7 50 14.0
58.0 23 43 60.0
42.0 20 50 40.0

Table 11 shows the intercurrent mortality rates for the females.
The differences in cumulative percentages of death among the
groups appeared to be small.
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Table 11. Intercurrent Mortality Rates among Female Mice

Dose
CTL LOW MED ’ HiGH
Cumu Cumu Cumu Cumc
No. No. Pct. No. No. Pct. No. Ne. Pct. No. No. Pct.
Died Risk Died Died +~:-A Die7 Tied Risk Died Died Risk Died
Time (wks)
0-52 3 50 €0 4 ¢ 8.0 3 50 6.0 2 56 5.2
53-78 21 47 4¢ o 23 R 47 48.0 20 $¢ 4.7
Te. v . a¢ 50 57 . e 50 54 9 i€ 50 52.0 20 50 5¢€.¢

Figures 7 and 8 depict the by-douse Kaplan-Meier survival
functions, for the males and the females, respectively. 1In
gemevoll, there was not a strong dose-mortality trend for either
se¥, For the males, the survival ratec €pr the low-dose group
apreaxed ro be higher than those of the other groups.

Figure 7. Képlan—Meiér Survival Functious for Male Mice

Kaplan—Meier Survival Function

Animal: Mouse
Sex: Male

Pel Survivel

-4

T T LE T T T T
0 10 20 30 40 S0 60 70 8c

Time in Weeks

[Dose: €66 L EBDB 1w e+ D 2= i |

Date Source: c:\ipdes' wmmse Mousel JXMOUSE.PRN

Ad0J 31915504 1538
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Figure 8. Kaplan-Meier Survival Functions for Female Mice

Kaplan—Meier Survival Function

Animel: Mouso

Sex: Female
g,
. e ———. . .(#.
04 . TrETEmemmmeT
:‘. &i:
1% .
|
1%
4$0%
40% . -
N ——— r —_
- n 2C 30 40
Tire 3n Weecks
T N -
[-Don o’ m ESE Low oo WD == HIGH |

Dats Source: c:\nd.{ — \wuuwoawss.m

To test the homogeneity in survival among the treatment groups,
and the significance of the positive dose-mortality trend, the
time-adjusted tests were performed using the Cox and the Kruskal-
Wallis tests. Table 12 summarizes these tests for the males. The
results from the males showed that the conclusions about positive
dose-mortality trend was not the same due to different test
statistical procedures. The Cox test gives equal weight to all
deaths while the Kruskal-Wallis test gives more weight to early
deaths. Because the survival rates among the mice in the low dose
group were slightly higher and the survival rates in the other
groups were similar, this reviewer concluded that the dose-
mortality trend was not significant. Base on the tests shown
below, the dose-mortality trend for the females was also not
significant.
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Table 12. Homogeneity Test for Dose-Mortality Trend

Dose-Mortality Tyend Tests
(For pairwise comparisons, see c:\indai \MouseL\SV_Mou_*.TXT.)

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

Time-Adjusted ?

Method Trend Test Statistic Value
~ Male Mice: -——— -
Cox Dose-Mortality Trend 5.16 0.0228

Depart from Trend 3.E3 0.14¢5

Homageneity .02 0.02%90

Fruskal-wWallse Do:e-Murtality Trend 3.12 0.0772

Bepart frow Trend 3.3 6.14327

Bumi:g2neity 7.0C c.c718
-- Female Micg: ~w=====- - .. emwe-- et
Cox Dose~Mortality Trend 2.29 C.130¢

Depart from Trend 0.17 0.91€¢

Horogeneity ©2.4€ G.4827

Kruskal-walliis Dose-Mortality T:end 1.66 C.18¢82

Depart frew Tr .o 0.25% 0.BE10

Homogenei: ; 1.91 0.5¢15

z

3.5 Tumor Data Analysis

According to this FDA's rule, the dose-response positive linear
trends for all the selected tumors/sites were not statistically
significant.

3.6 BEvaluation of Validity of Design

This reviewer found that there were about 50% animals survived
before the terminal sacrifice in both males and females. There
were no obvious differences in body-weight changes among the
groups for the males. For the females, the control group
appeared to have a smaller body-weight gain than those in the
other groups. This might indicate that the high dose of 6000
mcg/kg might be lower than MTD, the maximum tolerated dose. The
mice might not have enough expose to the test drug to be at risk
for late-developing tumors.

3.7 Conclusions

The reviewer's analysis of the rat data showed that there was a
statistically significant dose-response (tumor) positive linear
trend in the following tumors: adenoma and carcinoma in pituitary
(in both sexes) and histiocytic sarcoma in lymphoreticular (in
females). Note that the sponsor did not report the significant
positive linear trend in histiocytic sarcoma in lymphoreticular
in females-. - - - -
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The reviewer's analysis of the mouse data showed that the dose-
response positive linear trends for all the selected tumors were
not statistically significant.

Th: reviewer is somewhat concern about the validity of the rat
Study design, mainly the early termination of rat (male) study.
Thare were not sufficient number of surviving rats at the time of

rminel tefwinal sacrifice. For the same study, the doses for the medium
and high dose groups might be too high. More tumors might have
beén shown from this study had the dose levels had been set lower
and the study had lasted longer. For the mouse study, based on
the oObservation of body weight data, the dose levels for the
treated groups might be too low. Significant positive dose-
response: trends might have appeared for some tumors had the dose
levels for the treated groups been set higher. ’

Ted (Jiyang) Gpo, Ph.D.,

- ' s

Mathematical Statisticfan
. KLQl = /%’/71
Concur: Dr. # K. Lin

cc: :
Archival IND S-050
HFD-580/Division file
HFD-580/SSobel
HFD-580/KRaheja
HFD-580/DMoore
HFD-715/Division file
HFD-715/Enevius
HFD-715/KLin
HFD-715/WSteve
HFD-715/Tguo
HFD-700/CAnello
TG/November 13, 1996
/November 26, 1996
/0:\DB2\Review\Guo\Carcinogenicity\ INIC:DDOC
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BEST POSSIBLE Copy

Table A-1. Test of Dose-Response Positive Linear Trend in Male Rats

Cay: vingenacity Study: P-valuves from Trend Test

Ted Guc:, PH.D, CDER/FDA

Run Date: November 7, 1996

Rum Time: ©:8%

SOt € e.:tnidg\ — \xatL\XRAT.PRN

-Sex: Male, Species: Rat

Dose levels Included: CTL LOW MED RIGH (0 120 600 3000)

Note: " .r TAUS n-: repcrted, assume that tumor did no: c:zse deat?

Torer e 10 :denval :nenfztal) to all, FA: Fatal 0 a&ll, MX: Mirxed :Fatal to some
Eyr il . 0t suuz < G.CT

. P valLUES
MLIAN OnLAL TUMOP.  TUMOR TUMOR TIME FEZACT  ASYME-  CONTIRU
AL coz KAMZ o TYPE INTERVAL  ROW TASLE FIFMI  TOTIC :

RUPEVGRL L OAD P U/ MEDUL (1@ )} IN IN 54-77
IR 54-77

IN 78-78

m 7&-78

- Totail

{ AT 3 B/ MEDUL - 27 v IN IR T8-72 1 3l
B R Ik 76-78 2 40

1

0.9922 0.8314 0.8315

N =AY e

1.2220 <.

1))
o
(2,
(M)
-

[ W

ADFENAL ( AD ) U/ MEDUL ( 21 } IN IN 54-77 . 1.0000 0.66€1 O0.€6€53

- - - - - A . e " - -

ADFERAL { AD } U/ CORTE ( 4 ) IN IN 0-53 1.0000 0.8%23 0.£8223

- - - > - - - " = T U Y e e T - 4 = -

0.4561 0.€355 0.€39%¢

w

m
>
w
o0
1N RN
-
MRS ODOOO
- W
= JOOMOO

MAMMARY  ( MA ) FIBROADE ( 30 ) IN IN 0-53 0.8484 0.7732 0.7733

[
z
L=~
L
o
w
N =
[

'
-3
o]
[ad
w
[

1

- -

PITUITAPR ( PI ) PARS DIS ( 13 ) MX IN 0-53 0.0000* 0.0000* C.0C00"

N
OV WWwHO oo

>

o
o
L

w
[
-

n w
000000000 OONMNNANKMO o8O0
o

oo
-

wn

o
MWV YOYWONBROO N K

-~
FPRNWUOVEAORANDONHBOOWO

vy
o
~N
<

T Y oy W T T XY PR R FE R

w w wn w e w
COO0OQ0O0DO0OO0OOO0O0OO

w
(=]
o
LN )
L3
[

oy

Fage -
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(Continued)

Carcinogenicity Study: P-values from Trend Test

Sex: Male, Species: Rat, Dose Levels Included: CTL LOW MED HIGH (0 120 600 3000)

Tumcr Type: IN: Incidental (nonfatal) to ali, FA: Fatal tc all, M!: Mixed (Fatal to some)
wbol '*’: P-value < 0.05 :

P VALUES

ORGAN ORGAN TUMOF. TUMOP. TUMOR 'TIME EXACT  ASYMP-- CONTINU
NAME CODE NAME CCNE TYPE INTEFVAL ROW TAELE PERMU  TOTIC  CORFECT

FA 3¢ 1 0 0 0 5

FA 36 2 50 50 42 36

FA 37 1 0o 0 2 3

FR 5~ 2 ¢ 50 45 I3

FA 38 1 e 6 3 1

FA 38 - 59 50 27 32

Fa 3% H 0 0 . ¢

by WRTE 2 50 50 3% 32

ChOCU 1 c 1 4 2

F1 40 2 50 49 31 30

FA 41 1 0 0 1 2

FA 41 2 S0 49 30 25

Fh 27 1 0 1 2 1

FR 42 2 S0 46 28 27

YWk 1 0 0 1 ¢

FA 43 2 50 48 27 27

A 44 1 5 ¢ 3 4

. w44 2z 50 48 24 23

- . FA 45 1 0 0 2 2

FA 45 2 50 48 22 21

FA 46 1 0o 0 2 2

FA 46 2 50 48 20 19

FA 47 1 0 0 2 2

FA 47 2 50 48 18 16

FA 48 1 0 3 2 1

FA 48 2 50 45 15 14

FA 49 1 c 1 3 0

FA 49 2 50 44 12 14

FA 50 1 0 3 0 1

FA S0 2 $0 41 12 13

FA 51 1 0o 0 1 2

FA 51 2 S0 40 11 10

FA 52 1 0 1 1 2

FA 52 2 S0 39 10 8

FA 53 1 0 3 1 0

FA 53 2 50 36 8 8

FA 54 1 0 4 2 0

FA 54 2 49 32 6 8

FA 55 1 .0 0 0 3

FA 55 2 49 31 6 5

FA 56 1 0 3 0 0

FA 56 2 48 28 6 S

FA 57 i 0 3 0 0

FA 57 2 4825 € 5

FA 60 1 0 4 0 0

FA 60 2 48 18 6 5

FA 61 1 01 0 0

FA 61 2 4817 6 5

FA 65 1 01 0 0

FA 65 2 46 16 6 5

FA 67 1 0 2 0 0

FA 67 2 46 13 6 5

FA 68 1 0 2 0 0

- FA 68 2 46 11 6 5

FA 69 1 6 1 0 ©

FA 69 2 46 10 6 5

Fage - 2 -  (Over)
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{Continued)

Carcinogenicity Study:

Sex: Male, Species: Rat, Dose Levels Included:

Tumor Type: IN: Incidental (nonfatal) to 21}, FA: Fatal t= 2311, MX: Mixed (Fatal to some)

Symbol '*': P-value < 0.05

P~values from Trend Test

23

CTL LOW MED KHIGH (0 120 600 3000)

: P Vi i3
QRGAN ORGAN TUMOR TUMOR TUMCR TIME EXACT
NAMT, CODE NAME CODE TYPE INTEPVRL ROW TAW'E PERMU
FA 71 1 0 1 0 O
FA 71 2 45 9 6 5
. FA 72 1 o1 2 0
TR 72 2 45 & 6 5
FL 73 1 51 0 0
Fr 73 2 $¢ i 6 3
TA TS 1 . o O r
Fh 5 2 &/ 7 ¢ 5
¥y 1€ 1 ¢ . 6 0
FA 76 2 2 5 & 5
FA 77 1 0 2 0O
FA 77 2 42 4 6 5
- Total - 20 43 44 46
TUTCAE Ot PT )} PAFS DIS ( 1€ ) MX IN 78-78 1 0 1 1 1 0.0002~

IN 78-78 2 41 3 5 4
FA 3¢ b3 0 1 o0
N FA 3% 2 5C »C 36 32
-t " FA 46 1 0 0 0 1
FA 46 2 50.48 22 20
FA 47 1 0 0 0 1
FA 47 2 50 48 20 17
FA 50 1 01 0 1
FA 50 2 50 43 12 13
FA 52 1 0 0 1 ©
FA 52 2 50 40 10 10
FA 54 1 0 1 0 0
FA 54 2 49 35 8 8
FA 57 1 0 1 0 0
FA 57 2 48 27 6 5
FA 58 1 0 1 0 O
FA S8 2 48 22 6 5
FA 65 1 0 1 0 O
FA 65 2 46 16 6 5
FA 74 1 10 0 O
FA 74 2 44 7 6 5
- Total - 1 6 3 4

SKIN-STE ( SK ) PILOMATR ( 23 ) IN IN 54-77 1 1 0 0 O 1.0000
: IN 54-77 2 732 2 3
IN 78-78 1 1 0 0 O
IN 78-78 2 40 4 6 5
- .Total - 2 0 0 O

SKIN+SUB ( SK ) LIPOMA ( 26 ) IN IN 78-78 1 1 0 0 O 1.0000
. IN 78-78 2 40 4 6 5
- Total - 10 0 O

SKIN+SUB ( SK ) BASAL CE ( 27 ) IN IN 78-78 1 0 0 0 1 0.0893
- IN 78-78 2 41 4 6 4
- Total - 0 0 o0 1

SKIN+SUB ( SK ) SARCOMA ( 28 ) FA FA 53 1 1 0 0 O 1.0000
. FA 53 2 49 39 9 8
- Total - 1 0 0 O

-

Page -~ 3 -

(Over)

- - BEST POSSIBLE COPY -

ASYMP~- CONTIN)
TNric ZORELLT

0.003. Ll

0.7195 0.7200

0.6553 N.€555

0.0009* 0.0009*

0.6595 0.€527



24

{(Continued)

Carcinogenicity Study: P-values from Trend Test

Sex: Male, Species: Rat, Dose Levels Included: CTL LOW MED HIGH (0 120 600 3000)

Tumcr Type: IN: Incidental (nonfatal) to all, FA: Fatal to all, MX: Mixed (Fatal to some)
3.mbol '~°: P-value < 0.05

P VALUES
ORGAN ORGAN TUMOR TUMOR TUMOR TIME EXACT ASYMP~ CONTINU
WAME . Z0DE NAME CODE TYPE INTERVAL ROW TABLE PERMU TOTIC CORRECT
TESTI: ¢+ e ) B/ IKTER ( 10 ) IN IN 76-78 1 2 0 C © 1.0000 0.7156 0.7159
IN 78-78 2 39 4 6 5
- Trlal - 2 0 0 9
TESTIS ¢ TE ) U/INTERS ! 3% ) TN N 54-77 1 1 0 0 0 1.0000 0.7€1Z G.7613
iN 54-77 2 ~ 32 2 03
iN 7€-78 i P}
IN 78-78 2 39 4 €6 5
Trotal - 0 0 0
Ty L0 o TY ) C-CELL A (1 ) IN IN 54-77 1 01 0 O 0.9754 0.8C043 0.8343
CIN 54-77 7 831 2 3
IN 78-7C 1 6 0 0-0
IN 6T 35 4 € &
- Total 6 1 0 0
. TLLIo ) TN LN 78-7F 1 2 ¢ 0 ¢ 1.0000 0.71%6 (.78
. R ™ -76=-76 /i 45 4 6 5
- - Total - 2 0 0 0

Page -~ 4§ - (End of File)



Table A-2. Test of Dose-Response Positive Linear Trend in Female Rats

Carciacywitity Study: P-values from Trend Test
Ted Guc. .+.D, CDER/FDA
R %3°». Ncvember 7, 1996
R . %:0¢
“indas\ ~=  \eiuieaT.PRn

sex: . :i.-, Species: Rat

Dose Lavels Included: CTL LOW MED HIGH (0 120 600 3000)

Note: For CRUS not reported, assume that tumor did not case death

Tur:r Type: .. Incidegt:l tnonfatal) to all, FhA: Fatal to ali, M.I- Mixed (Fatal to sune)
IR SRR S zlue < 0.08

.

P VALURE

SR Earths TTADR TUMOR TUMOR TIME EXACT ASYMP~- CONTIL?
Beam? - NAME COrE TYPE INTERVAL <.Ah TABLL PERMU ISTIC CLUSRECT
RORFLAL T ) U/ MEDUL ( 19 ) IN IN 54-77 1 ¢ 0 1 0 0.8108 07825 0.782%

IN 54-77 2 4 192 38 34

IN 78-99 1 T ¢ 0 0

IN 78-99 2 544 4 4

IN 100-100 1 1 0 0 O

N 100-100 2 38 5 . .

- Total - 2 ¢ 1 0

t AT ~) B/ MEDUL ( 20 ) IN IN 100-100 1
IN 100-100 2 38
- Total - 1
ADFPENARL (AT y U/ CORTE ( 22 ) MX IN 100-100
IN 100-100
FA 90
FA 90
- Total

1.0000 0.6389 0.644€

1.0000 0.736% ©.7332

NN -

-~ " - - - - -

ADRENAL ¢ AD ) U/ CORTE {( 4 ) IN IN 54-77
IN 54-77
IN 100-100
IN 100-100
- Total

-

1.0000 0.880€ C.tel?

o
N W
| o [
oOUowo O OO OoOWwmo

W

ONhO o0o0o+* O o+ O

NN

- - - -

GINGIVA ( GI ) FIBROMA ( 25 ) IN IN 78-99
IN 78-99
- Total

- - - - - - - - - - - - -

FITNEZY ( KI } U/ CGRTE ( 4 ) IN IN 100-100 0 1.0000 C.€38% C(.€448
0

0.8421 0.6470 0.€472

1 N
(=R N~} O

IN 100-100
- Total -
KIDREY { KI ) U/ COPTE ( 7 ) IN IN 78-~99
IN 78-99
- Total -

N
w
-

0.8421 0.6470 0.6472

N>
oonO
N
[Ny

- -

KIDREY ( KI ) U/ URSTH ( 8 ) FA FA 20
FA 20
- Total -

0.75%00 0.7474 0.747%

N
w

W
o =R~ ] ow O

LIVER { LI ) HEBATOCE ( 5 ) IN IN 100-100

: IN 100-100
- Total

LYNPHORE ¢ LY } BISTIOCY ( 34 ) FA FA 53 1

FA 53 2

FA 79 1

2

1.0000 0.6858 O0C.€2¢1

N -
W
[-X)

- 0.0109* 0.0001* C.CTCO1-

-
oo ®O owo

N

FA 79

]
[~ RV NN o)) NYNIDDOO

- - — e = g - - . - - - - - - - -
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(Continued)

Carcinogenicity Study: P-values from Trend Test

Sex: Female, Species: Rat, Dose levels Included: CTL LOW MED HIGH (0 120 600 3000)

Tumor Type: IN: Incidental (nonfatal) to all, FA: Fatal to all, MX: Mixed (Fatal to some)
Syrbnl '**': P-value < 0.05

P VALLES
ORGAR ORGAN TUMOP. TUMOR TUI'UR TIME EXACT ASYMF- CORTINU
NAME CODE NAME CODE TYPE INTERVAL  ROW TABLE PEPMU  TOTIC  COFEEZT
LIMProEr L0 } MALIGNEN + 35 } FA FA 63 1 1 0 0 O 1.0000 C.72C7 G.ULLE
. FA 63 2 48 46 22 23
- Total - 1 0 0 O
TYME.S TR Y ) MYELOSAR ( 34 ) FA 7A 3C 1 0 06 1 0 0.502€ 3.€081 1.&3&C
“ 30 2 S0 49 4¢ 50
Totel - ¢ ¢ L C
) ¥ y & s (018 i IN IXN /E o7 1 61 0 0 0.8€01 0.2%7 ~.£€:zlf
I 718-9¢ 2 62 4 4
IN 100~100 1 1 0 0 ©
IN 100-100 2 38 5 . .
- Total - 1 1 06 0
-l R 0 ) FIBRCASE ( 30 i Ma WK 54-77 1 1 0 0 O 1.0C°C 2330 {.2331
IN 54-17 2 2 19 39 34
IN 78-9% 1 3 0 0 O
. N IN 78-99 2 323 4 4
-f T IN 100-100 1 1S 1 0 0
IN 100-100 2 24 4 . .
FA 63 1 1 0 0 O
FA 63 2 48 46 22 23
FA 95 1 01 0 O
FA 95 2 42 6 0 0
- Total - 20 2 0 O
MIMIREY ¢ MA ) CARCINOM ( 31 ) MX IN 0-53 1 0 0 1 0 0.9288 C.B8%37 0.8637
IN 0-53 2 1 2 612
IN 78-5& 1 1 2 0 0
IN 78-9% 2 422 4 14
IN 100-100 1 3 0 0 0
IN 100-100 2 36 5 . .
FA 87 1 1 0 0 O
FA 87 2 4415 0 ©
- Total - 5 2 1 0
PREFUTIA ( PG )} CARCINCS ( 33 ) IN IN 100-100 1 1 0 0 O 1.0000 0.6399 0.6448
IN 100~-3i00 2 38 5 . .
- Total - i1 0 0 O
PITUITAR P2 * PARS DIS ( 15 ) MX IN 54-77 1 0 0 0 1 0.0000* €.3C3C~ 0.0GC0C*
: IN 54-77 2 4 4 3 5
IN 78-99 1 1 1 0 ¢
IN 78-99 2 1 2 1 0
IN 100-100 1 17 4 0 ©
IN 100-100 2 2 1 .
FA 41 1 0 0 1 0
FA 41 2 50 49 48 50
FA 43 1 0 0 0 1
FA 43 2 50 49 48 49
FA 45 1 0 0 0 2
FA 45 2 50 49 48 47
FA 46 1 0 0 0 2
. FA 46 2 50 49 48 45
FA 47 1 0 0 0 2
FA 47 2 S50 49 48 43
Page ~ < - {Over;
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{Continued)
Carcinogenicity Study: P-values from Trend Test
Sex: Female, Species: Rat, Dose Levels Included: CTL LOW MED HIGH (0 120 600 3000)
Tumcr Type: IN: Incidental (nonfatal) to all, FA: Fatal tc 31, MX: Mizes:® (Fatal to =cme)
S;rho) "t P-value < 0.05
" JALTUES

ORGAN! URUAN TUMOR TUMCR TUMOR TIME EXACT  ASYNMP- CONTINU

NAME CODE NAME CODE TYPE INTERVAL ROW TABLE PFEMJ  TOTIC CORRECT
FA 48 1 0 0 1 0
FA 48 2 50 49 47 43
FA 49 1 0 0 1 1
FA 4% 2 5C 4% 46 42
FA 50 1 0 G 1 ©
FA SC 2 S0 4 b
th 32 1 c I . 1
¥R 52 2 <3 48 45 46
A 52 1 ¢c 0 1 2
FA 53 ? 50 28 41 i
A S4 1 0 v 1 2
FA 54 2 49 403 42 e
FA 56 1 c 0o 0 1
FA 56 2 T B 41 38
FA 57 1 U P
FA 57 2 4y ¢8 37 33
FA &8 i 26 .

: - YA 58 2 4% 4 .- 2B
- - FA 5¢& 1 0 0 3 1
FA 59 2 49 48 32 27
FA 60 1 01 3 1
FA €0 2 49 47 29 26
FA 61 1 c 1 3 1
Fa 61 2 49 46 26 25
FA 62 1 0 0 3 1
FA 62 2 49 46 22 23
FA €3 1 0 0 3 ¢4
FA 63 2 49 46 19 19
FA 64 1 0 0 1 1
FA 64 2 4€ 46 18 17
FA 65 1 0 1 1 1
FA 65 2 46 45 17 15
FA 66 1 0 1 1 0
FA 66 2 46 44 16 15
FA 67 1 0 0 2 0
FA 67 2 46 44 14 14 .
FA 68 1 01 2 0O
FA 68 2 45 43 11 14
FA 69 1 0 3 1 1
FA 69 2 45 40 10 13
FA 70 1 0 0 2 2
FA 70 2 45 40 8 11
FA 72 1 0 2 1 1
FA 72 2 45 37 710
FA 73 1 0 1 2 2
FA 73 2 45 36 5 8
FA 74 1 0 0 1 1
FA 74 2 45 35 4 7
FA 75 1 0 0 0 1
FA 75 2 45 35 4 5
FA 77 1 04 0 1
FA 77 2 45 30 4 4
FA 78 1 0 2 0 O
- FA 78 2 45 27 4 4
FA 79 1 0 1 1 4
FA 78 2 4526 3 O

page - 3 .- (Over)
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(Continued)

Carcinogenicity Study: P-values from Trend Test

Sex: Female, Species: Rat, Dose lLevels Included: CTL LOW MED HIGH (0 120 600 3000)
Tumor Type: IN: Incidental (nonfatal) to all, FA: Fatal to all, MX: Mixed (Fatal to some)
Symbol '*': P-value < 0.0% .
P VALUES

ORGANY ORGAN TUMOR. TUMOR TUMOR TIME EXACT ASYMFP-. CONTINU
NAME CODE NANE COoDE TYP¥ INTLRVAI KOW TABLE PEPMU TCTIT CIFFECT

FA 80 b] 0 3 1 0©

FA 80 2 45 23 2 O©

FA 81 1 0 21 0

FA & 2 2520 0 €

Fr. ©° 1 w2 0 ¢

Fz 2 45 00

FA &= b3 >0 2 ¢

FA B4 2 4% v ¢ O

Fr & 1 2 1 6 0

th L. 2 2, 5 C 0

FA 86 1 0 1 0 O

FA 86 2 a5 15 € ¢

FA 87 1 13 0 C

FA ¢ 2 I e o

Fr ... i Gt Y 3 0

FA Ei 2 44 13 € 0O

Fn E% - 0o < ¢ 0

. R Fr E2 K 44 11 0 °

P T FA &0 1 1 0 0 ¢C

FA 90 2 4311 0 O

FA 91 1 1 0 0 O

FA 91 2 4211 0 O

FA 92 1 0 2 0 O

FA 92 2 42 8 0 O

FR 94 1 01 0 0

FA 94 -2 42 7 0 O

FA 95 1 1 1 0 0

FA 95 2 41 6 0 0

- Total - 22 42 44 44
FITUITAP ( P2 ) BARS DIS ( 16 ) MX IN 100-100 1 . 3 0 0 O 0.0008* 0.000:1* C.C0O1"

IN 100-100 2 36 5 . .

FA 50 1 0 0 0 1

FA 50 2 50 49 46 41

FA 53 1 0 01 0

FA 53 2 50 48 44 40

FA S5 1 0 0 1 O

FA 55 2 49 48 41 36

FA 57 1 0 0 0 1

FA 57 2 49 48 41 34

FA 61 1 0 0 1 0

FA €1 2 49 47 28 26

FA 63 1 0 0 0 1

FA 63 2 49 46 22 22

FA 64 1 0 0 0 1

FA 64 2 46 46 19 17

FA 66 1 0 0 0 1

FA 66 2 46 45 17 14

FA 67 1 0 01 0

FA 67 2 46 44 15 14

FA 70 1 01 0 O

FA 70 2 45 39 10 13

FA 73 1 0 1 0 O

. FA 73 2 45 36 7 10

FA 74 1 o0 0 1

FA 74 2 45 35 5 7
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(Continued)

Carcinogenicity Study: P-values from Trend Test

Sex: Female, Species: Rat, Dose Levels Included: CTL LOW MED HIGH (0 120 600 3000;

Tumcr Type: IN: Incidental (nonfatal) to all, FA: Fatal to all, MX: Mixed (Fatal tc some)
Symbol **': F-value < 0.0%

P VALUES

ORGA ORCAR TUMOF. TUMOR TUMOR TIME EXACT ASYMF- CONTINU
NAME jalsrel NAME COTE TYPE INTERVAL ROW TARLE PERVT TCTIC CEELIT
FA 76 1 0 . 9 u
FA 76 2 45 34 4 5
FA 80 1 0 1 1 0
FA €0 2 4% 23 2 ¢
FA &1 1 ¢ 1 0 ©
A 91 > 4310 ¢ T
- Total - 2% 5 ¢
31 =i CnFL oNT (17 ) IN IN 102-10C 1 1 0 ¢ C 206 2,639 T.£3:2¢
IN 105-300 2 38 5
-~ ‘Total - 1 0 0 ¢
2R THYR (| PT ) PDEROMA ( 18 ) TN IN 54-77 1 ¢c 01 ¢ 0.7604 0.7201 C.7202
IN 54-i7 < 4 1¢ 3% 34
Total - ¢ ¢ 1 ¢
Svr - s¥ ) TRICUCTD ( 24 ) IN IN 78-99 1 N 1 ¢ 0.2105 C.438C 2.42%2
A IN 78-5%¢ e T4 3 4
Lt <. - Total - 0 ¢ 1 0
SKIN~SUE ( S¥ ) FIBROMA ( 25 ) IN IN 54-77 1 01 0 O 0.9942 (.B€29 O0.E€2¢%
IN 54-77 2 4 18 39 34
IN 78-99 1 1 0 0 O
IN 76-99 2 524 4 4
IN 100-100 1 1 0 0 0
IN 100-100 2 38 5 . .
- Total - 21 0 O
THYRIOD ( TY ) C-CELL A (1 ) IN IN 54-77 1 02 0 O 0.9949 0.5z63 0.%92€3
IN 54-77 2 4 17 39 34
IN 100-100 1 10 0 © ©
IN 100~100 2 2% 5 . .
- Total - 10 2 0 ©
THYRIOD ( TY ) FOLLICUL ( 2 ) IN IN 0-53 1 6 0 1 O 0.8€636 0.8378 GC.E378
IN 0-53 2 1 2 612
IN 100-100 1 2 0 0 0
IN 100-100 2 375 . .
- Total - 2 01 0
THYRICD (7Y ) C=CELL C (3 ) IN IN 54-77 1 1 0 0 0 1.0000 O0.£5€2 G.E5€0
IN 54-77 2 319 39 34
- Total - 1 0 0 O
UTEPUS ( UT ) LEIOMYOM ( 11 ) IN IN 100-100 1 1 0 0 0 1.0000 0.639%9¢ C.€448
IN 100-100 2 3 5 . .
- Total - 1 0 0 0
UTERUS { UT ) ENDOMETR ( 12 ) IN IN 78-99 1 01 0 © 0.8911 0.663€ C.€e3"7
. IN 78-99 2 623 4 4
IN 100-200 1 3 0 0 0
IN 100-100 2 36 5 . .
- Total - 3100
CTERLS {ur ) ENDOMETR ( 13 y IN IN 78-99 1 1 0 0 0 1.0000 0.€958 C.€%4)D
IN 78-99 2 524 4 4

Page - § - {Over)
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(Continued)
Carcinogenicity Study: P-values from Trend Test :
Sex: Female, Species: Rat, Dose Levels Included: CTL LOW MED HIGH (0 120 600 3000)

Tumor Type: IN: Incidental (nonfatal) to all, FA: Fatal to all, MX: Mixed (Fatal to some)
Symbol '*': P-value < 0.05

2 VALUES
ORGAN ORGAN TUMOR TUMOR TUMOR TIME EXACT  ASYMP- CONTINU
NAME . CODE NAME CODE TYPE INTERVAL ROW TABLE PERMU TOTIC  CORRECT
- Total - 1 0 0 0
UTEET. i UT ) ENDOMETR { 14 ) FA FA 67 1 100 0 1.0037 6.6935 0.€937
FA 67 2 45 45 16 14
~ Total = 10 0 0

————--- cmm———
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Table A-3. Test of Dose-Response Positive Linear Trend in Male Mice

Ca.cinogenicity Study: P-values from Trend Test

Tec Guo, PH.D, CDER/FDA

Rz Pare- Neovember 7, 1996

Rur Time: 9:2C

Source: c:\indas ‘e T\MouseL\XMOUSE. PRN

Sex: Male, Species: Mouse

Dose Levels Included: CTL LOW MED HIGH (0 120 850 €000)

Lote: For CAUS not reported, assume that tumor did not cas: dcath

rumor Type: IN: Incidertal (nonfatal) to ~il. FA: Fatal *~ Ail, V.. Mixed (Fatal to snme!
cobel "' P-valus < 0.05

B VATUES
i ORGAN TUMOR TUMCE TUMCR T1NMZ EXACY ASYMP-  Cuiv 'l
IR VAN COLE NAME CODE TYPE INTERVAL ROW TABLE PERMU TOTIC COk=EZT
FESTIZ =« ( &7 }) U/ INTER ( 11 ) IN IN 7%-8u 1 0 1 ¢ 0 0.76€67 0.7279 0.7279
IN 79-&0 2 21 27 21 20
- Total - 91 0 C
HREDE L A HG ) ADENOMA (1 ) IN IN 79-80 1 1 0 0 0 1.0000 0.7443 0.7443
IN 79-80 2 20 28 21 2¢C
; - Total - 1 0 0 O
HEFDERIA ( HG ) CARCINOM ( 2 ) MX IN 79-80 1 1 0 0 0 1.0000 0.7443 0.7443
IN 79-80 2 20 28 21 20
- Total - 1 0 0 ©
IN 79-80 1 01 0 ¢ 0.7667 0.7278 0.727¢
IN 79-80 2 21 27 21 20
- Total - 01 0 ©
LIVER { LI )} HEPATOCE ( 4 ) IN IN 53-78 1 2 3 2 1 0.9009 0.8833 0.8834
IN 53-78 2 22 15 22 22
IN 79-80 1 2 4 0 1
IN 79-80 2 19 24 21 19
- Total - 4 7 2 2
LIVER { LI } HEPATOCE ( 5 ) IN IN 53-78 1 01 0 0 0.9884 0.9434 0.9434
’ IN 53-78 2 24 17 24 23
IN 79-80 1 2 3 00
IN 79-80 2 19 25 21 20
- Total - 2 4 0 O
LIVER { LI ) HEMANGIO ( 6 ) IN IN 79-80 1 0 0 1 O 0.4555 0.6183 0.€183
IN 79-80 2 21 28 20 20
- Total -~ 0 0 1 0
LUNRG (LU ) ADENOMA (1 ) IN IN 0-52 1 1 0 0 O 0.2988 0.2802 0.2802
IN 0-52 2 4 4 5 7
IN 53-78 1 s 2 2 2
IN 53-78 2 19 16 22 21
IN 79-80 1 0 2 1 4
IN 79-80 2 21 26 20 16
- Total - 6 4 3 6
LUNG ( LU ) CARCINOM ( 2 ) MX IN 79-80 1 0 2 0 © 0.9207 0.8888 (0.8688
IN 79-80 2 21 26 21 20
- FA 7S5 1 01 0 O
FA 75 2 25 33 25 24
FA 7€ b 01 0 O
FA 76 2 24 32 22 24
- Total - 0 4 0 O
LYMBEDFE ¢ LY } HISTIOCY ( 17 ) FA FA €8 1 1 0 0 O 1.0000 0.7501 GC.7501
FA €8 2 29 38 30 30
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Carcinogenicity Study:

s.v!”:..' "v e
OPRGAl ORGAN
NAME ZODE

- e i o - ——— " - -

LYMPRORE ( LY

} MALIGNAN

P-values from Trend Test
Sex: Male, Species: Mouse, Dose Levels Included:
Tumor Type: IN: Incidental (nonfatal) to all, FA: Fatal to all, MX: Mixed (Fatal to some)
: F-value < 0.0%
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TUMOR TUMOR TIME

CODE TYPE INTERVAL
Total -
( 18 ) MX IN 79-80 1
IN 79-80 2
FA 35 i
FA 3¢ B
EA °2 "
FA 72 z

- Total
{ 19 * FA FA 7% -
FA 79 z
- Toral -
( 16 y Fu FA 73 1
FA 73 2
FA 76 1
} FA 76 z
"t - Total -
(8 .) IN IN £3-78 1
IN 53-78 2
- Total -
(9 ) IN IN 79-80 1
IN 79-80 2
- Total -
(7 ) IN IN 79-B0 1
IN 79-80 2

(End of File)
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CTL LOW MED HIGH (0 120 850 €000)

P VALUES

EXACT  ASYMP-
PERMU  TOTIC
0.2793 (.3176
0.7667 0.727¢
0.60€5 C.72iC
0.2584 0.0D4€€"
0.3970 0.1572
0.2222 0.0319*

CORTING
CORRECT

[\

(&)

)

.04¢€¢e"

L1673

.D310*
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Table A-4. Test of Dose-Response Positive Linear Trend in Female Mice

Zsrcincgern:¢ 1y Study: P~-values from Trend Test :
Ted Guo, PH.D, CDER/FDA -
Run -Date: ®-yvembexr 7, 1996
Pir Pim A
Sco.n .} == [MouseL\xMOUSE. PRN
Sex: =~ ~ies: Mouse
H iuded: CTT. LOW MED HIGH (0 120 852 6230)
> assume that turor aid not case death

Note: For :
Tumer Typ=. N "y oS

- mro T - T T

. P VALUES
LRAGAY A “LETR TUMOR TUMOPR. TIME EXACT ASYNP CONTINU
RS i BIME CODE TYPE INTERVAL RCA TABLE PEPMU TOTIC COREECT
- T HS } RTENOMA (1 Y IN IN 53-78 1 2 0 0 1 C.241C 0.0393* 0.23uZe
IN 53-78 2 21 .21 21 1¢
- Total - 0 0 0 1
LIVEF &I )} HEFATOCE { 4 ) IN IN 79-80 1 c 0 0 2 0.0€%z 0.00¢7~ 0.0007*
IN 79-80 Z 26 2% 26 2¢
K 3 - Total - 0 02 0 2
LIVER ( LI ) HEMAKRGIO ( 6 ) MX IN 53-78 1 0 0 0 1 0.1914 0.1729 0.1730
IN 53-78 2 21 21 21 19 ' -
IN 75-80 1 0 0 1 0
IN 75-80 2 26 25 25 28
- Total - 0 0 1 1
LIVEFR {11 } LIPCMA t 7 ) IN IN 53-78 1 0 0 0 1 0.2410 0.0392* 0.C3093"
IN 53-78 2 21 21 21 19
- Total - 0 0 0 1
LUNG (LY } ADENOMA (1 ) IN IN 53-78 1 0 1 4 1 0.5293 0.5721 0.5721
IN 53-78 2 21 20 17 19
IN 79-80 1 4 0 2 2
IN 79-80 2 22 25 24 26
- Total - 4 1 6 3
LYMPHORE ( LY } BISTIOCY ( 17 ) FA FA 65 1 1 0 0 O 0.5960 0.4444 0.4444
FA 65 2 43 42 42 41
FA 70 1 1 0 0 O
FA 70 2 38 39 35 40
FA 78 1 0 0 0 1
FA 78 2 26 26 26 29
- Total - 2 0 0 1
LYMPHCRE ( 1Y - ) MALIGNAN ( 18 ) MX IN 53-78 1 01 0 0 0.8724 0.8814 0.8814
IN 53-78 2 21 20 20 20
FA 36 1 0 1 0 0O
FA 36 2 49 48 48 48
FA 49 1 1 0 0 O
FA 49 2 47 47 48 48
FA 6B 1 0 0 1 ¢
FA 68 2 39 39 37 40
- Total - 1 21 0
LYMPHOFE ( LY ) MYELOSAR { 19 ) FA FA 71 1 01 0 1 0.3328 0.2503 0.2593
FA 71 2 37 35 35 39
- Total 01 0 1
MESERTEIF ( MS ) HEMANGIO ( 3 }) IN IN 79-80 1 2 0 0 0 i.0000 0.8492 0.8492
IN 76-80 2 24 25 26 28
- Total - 2 0 0 0O




