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Figure 4 shows the Kaplan-Meier survival functions for female rats. This graph depicts the relationship
between the treatments and the percentages of survival animals. The survival does not appear to be dose-
related. The low-dose group shows a lower survival rate than other groups.
Figure 4. Kaplan-Meier Survival Functions for Female Rats
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The test for dose-mortality trend shows no significant results based on the Cox test and Kruskal-Wallis test
(Table 7). :

Table 7. Dose-Maortality Trend in Female Rats
Dose-Mortality Trend Tests

This test is run using Trend and Hdﬁugencifyknnalyses of Proportions and
Life Table Data Uersion 2.1, by

Species: Rats
Sex: Femaie

Time-Adjusted P
Method Trend Test Statistic Vailue
Cox Dose-Mortality Trend 1.26 0.2613
Depart from Trend 4.77 6.0918
Hormogeneity 6.04 0.1088
Kruskal-Wailis Dose-Hortallty Trend 0.8 0.3218
Depart from Trend 4.60 0.1001
Homogeneity 5.56 0.1350

In conclusion, this reviewer’s survival-data analysis shows that the mortality in male rats was not dose-
related,

Filename: N21107Carcin.doc




NDA 21-107, Lotronex 8

Tumor-Data Analysis

The tumor-data analysis determines whether the dose-tumor positive linear trend in tumor incidence is
statistically significant. This reviewer tests this trend for every.organ and tumor. The resulting p-values are

compared against the p-value cutoff points set by the following Agency’s procedures. A significant result
indicates a dose-tumor positive linear trend.

Statistical Procedure in Evaluation of Tumor-Data Analyses
Currently. Adopted by CDER Divisions of Biometrics

*  For tumors found either fatal or non-fatal to all the animals, the statistical interpretation is based on the
exact test.

e For tumors found fatal to some, but not to all animals; the statistical Interpretation is based on the
asymptotic test, resulting from the combined test. The asymptotic test uses the Z-statistic, which
follows a standard normal distribution.

¢ To adjust for the effect of multiple testing, one canuse a rule proposed by Haseman. A modified rule,
proposed by the Divisions of Biometrics, CDER/FDA is applied to the trend tests in the review. In
order to keep the overall type-I error at the level of about 0.1 this rule states:

* . Tumors with a spontaneous tumor rate of 1% or less may be tested at the 0.025 significance level.
o - Otherwise, the 0.003 significance level mav be used. '

This reviewer 's tumor-data analysis did not detect any significant positive dose-tumor linear trend in the
female rats.

APPEARS THIS way
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Evaluétion of Carcinogenicity Study on Male Mice

To evaluate the sponsor’s carcinogenicity study on male mice, this reviewer analyzed the sponsor’s tumnor-
finding data. The reviewer's analyses comprises

. survival-data analysis
¢ - tumor-data analysis

Survival-Data Analysis

The survival-data analysis determines whether the dose-montality trend is statistically significant. A
significant test result indicates that the increasing tumor incidences are either positively or natively related
to the dose-level increase.

Table 8 shows the number of deaths in male mice by treatment by age group.- The dose levels labeled
“CTRLL,” "CTRL2," “LOW,” “MED,” and “HIGH,” represent 0, 0, 1, 5.5, and 30 mg/kg/day, respectively.
The time interval “94-95" represents the week of terminal-sacrifice.

Table 8. Number of Deaths in Male Mice by Treatment and Age Group

Number of Animals
Species: Mitce

Sex: Male
Trestment Group
CTRL1- |CTRLZ LDW MED HIGH [Tota)
N N N N N N

Week
0-5¢0 [ s 1 1 . 13
51«80 8 13 18 ] 15 63
81-83 14 12 10 1 [ 53
84-95 32 3¢ n 38 38 171
Total 60 650 60 60 60 300

APPEARS THIS WAY
ON ORIGINAL
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Table 9 describes the number of death, the number at risk, and the cumulate percentages of death by
treatment and age group in the male mice.

Table 9. Cumulative Percentages of Death in Male Mice
finalysis of Mortality

Species: Mice
Sex: Male

Douse
CTRL1 CTRLZ LOW MED HiGH

Nums [ Num. | Cumu [Num., [ Num., [Cumu | Num, |Num. [Cumu | Num Num. [Cumu |[Num. [Num. |Cumu
of at {Pct.| ot at |Pct.| of at |Pet.| of at (Pct.] of at [Pct.
DeadRisk|Died|Dead|Risk|Died|Dead|[Risk|Died|Dead|Risk DiediDead|Risk|Died

Week

050 [ 60j10.0 5 60| '8B.3 1 60 1.7 1 60| 1.7 . .
Si-80 8 54{23.3 13 §5(30.0 18 59131.7 9 59(16.7 15 60{25.0
81-93 14 46 |46.7 12 qZ({50.0 10 41483 t 50135.0 & N45]35.0

84-895 32 60]53.3 30 60]50.0 31 BO|51.7 33 60[|85.0 39 60|B5.0

Figure 5 helps visualize the cumulative percentages of death over time by treatment as described in Table
9. The mortality does not appear to be dose-related. For all the treatment groups, the cumulative
percentages prior to the terminal sacrifice (week 94 onward) were no greater than 50%.

Figure 5. Line Graph of Cumulative Percentages of Deaths in Male Mice
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Figure 6 shows the Kaplan-Meier survival functions for male mice. This graph depicts the relationship
between the treatments and the percentages of survival animals. The survival does not appear to be dose-
related. ‘

Figure 6. Kaplan-Meier Survival Functions for Male Mice
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The test (Table 10) for dose-mortality trend shows no significant results based on the Cox test and Kruskal-
Wallis test.

Table 10. Dose-Mortality Trend in' Male Mice
Dose-Mortality Trend Tests

This test is run using Trend and Homogeneity Analyses of Proporticome and
Life Table Dats Version 2.1, by

Species: Mice

Sex: Male
Time-Adjusted P
Method Trend Test Statistic Value
Cox Dose-Mortality Tremd 2.12 0.1450
Depart from Trend 3.22 0.3585
Homogeneity 5.35 0.2535
Kruskal-Wallis Dose-Mortality Trend 1.59 0.2080
Depart -from Trend 3.88 0.2741
Homogeneity 5.M7 0.2423

In cdnclusion, this reviewer’s survival-data analysis shows that the mortality in male mice was not dose-
related.

APPEARS THIS way
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Tumor-Data Analysis

The tumor-data analysis determines whether the dose-tumor positive linear trend in tumor incidence 1s
statistically significant. This reviewer tests this trend for every organ and tumor. The resulting p-values
are compared against the p-value cut-off points set by the following Agency’s procedures. A significant
result indicates a dose-tumor positive linear trend,

Statistical Procedure in Evaluation of Tumor-Data ‘Analyses
Currently Adopted by CDER Divisions of Biomeétrics

*  For tumors found either fatal or non-fatal to all the anirrals, the statistical interpretation is based on the
exact test.

e For tumors found fatal to some, but not to all'animals, the statistical interpretation is based on the
asymptotic test, resulting from the combined test.. The asymptotic test uses the Z-statistic, which
follows a standard normal distribution.

¢ Toadjust for the effect of multiple testing, one can use a rule proposed by Haseman. A modified rule,
proposed by the Divisions of Biometrics, CDER/FDA is applied to the trend tests in the review. In
order to keep the overall type-I error at the level of about 0.1, this rule states:

*  Tumors with a spontaneous tumor rate of 1% or less may be tested at the 0.025 significance level.

¢ _Otherwise, the 0.005 significance level mav be used.

This reviewer 's tumor-data analysis did not detect any significant positive dose-tumor linear trend in the
male mice.

APPEARS THIS WAY
ON ORIGINAL
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Evaluation of Carcinogenicity Study on Female Mice

To evaluate the sponsor’s carcinogenicity study on female mice, this reviewer analyzed the sponsor’s
tumor-finding data; The reviewer's analyses comprises

¢ survival-data analysis
¢ - tumor-data analysis

Survival-Data Analysis

The survival-data analysis determines whether the dose-mortality trend is statistically significant.. A
significant test result indicates that the increasing tumor incidences are either positively or natively related
to the dose-lével increase.

Table 11 shows the number of deaths in female mice by treatment by age group. The dose levels labeled
“CTRL1,” "CTRL2," “LOW,” “MED,” and “HIGH,” represent 0, 1,'5.5, and 30 mg/kg/day, respectively.
The time interval *104-105” represents the week of terminal-sacrifice;

Table 11. Number of Deaths in Female Mice by Treatment and Age Group

Number of Animals
Species: Mou
Sex: Female

Treatment Group
CTRLY |CTRLZ | LOW MED HIGH |Total
N N N N N N

Ueek

0-52 1 1 2 . . 4
53-78 5 3 1 4 3 19
79-91 10 9 11 6 14 50
92-103 10 13 13 13 9 58
104-105 34 34 30 37 34 169
Total 60 60 60 60 60 300
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Table 12 describes the number of death, the number at risk, and the cumulate percentages of death by
treatment and age group in the female Mice.

Table 12. Cumulative Percentages of Death in Female Mice

analysis of Mortality
Species: Mou
Sex: Female

Dose
CTRL1 CTAL2 LOW MED HIGH

Nunm. [Num. [Cumu |Num. [Num. [Cunu Num . {Num | { Cumu {Num . §Nam-. |Cumu [ Num . Num . |Cumu

of at |Pct.| of at |Pct.] of at |Pct.]| of at |Pct.| of at |Pct.

Dead|Risk|Died|Dead|Risk|Died|Dead Risk|Died|Dead|Risk |[Died|Dead Risk{Died
Week
0=52 1 60l 1.7 1 6Ol 1.7 2 60| 3.3
53-78 5 59{10.0 3 59}6.7 4 58(10.0 4 BO) 6.7 3 60} 5.0
79-91 10 54126.7 9 56{21.7 11 54128.3 6 56}116.7 14} '57128.3
92-103 10 44(43.3 13] '47|43.3 13 43150.0 13 50)38.3 9 43{43.3
104~
105 34 60|56.7 34 60|56.7 30 60{50.0 3r 60|61.7 34 60]56.7

Figure 7 helps visualize the cumulative percentages of death over time by treatment as described in the
above table. The mortality does not appear to be dose-related: For all the treatment groups, the cumulative
percentages prior to the terminal sacrifice (week 94 onward) were no greater than 50%.

Figure 7. Line Graph of Cumulative Percentages of Deaths in Female Mice
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Figure 8 shows the Kaplan-Meier survival functions for female mice. This graph depicts the relationship
between the treatments and 'the percentages of survival animals. The survival does not appear to be dose-
related.
Figure 8. Kaplan-Meier Survival Functions for Female Mice
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The test for dose-mortality trend shows no significant results based on the Cox test and Kruskal-Wallis test
{Table 13).

Table 13. Dose-Mortality Trend in Female Mice
Dose-Mortality Trend Tests

This test is run using Trend and Homogeneity Analyses of Proportions and
Life Table Data Version 2.1, by
Species: Mou
Sex: Female

Time=-Adjusted P
Method Trend Test Statistic Value
Cox Dose=Mortality Trend 0.04 0.8497
Depart from Trend 2.20 0.5324
Homogene ity 2.23 0.6929
Kruskal=Ulallis Dose~Mortality Trend 0.04 0.8408
Depart. from Trend 2.75 0.4315
Homogene ity 2.79 0.5932

In conclusion, this reviewer's survival-data analysis shows that the montality in female mice was not dose-
related. .
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NDA 21-107, Lotronex 16

Tumor-Data Analysis

The tumor-data analysis determines whether the dose-tumor positive linear trend in tumor incidence is
statistically significant. This reviewer tests this trend for every organ and tumor. The resulting p-values
are compared against the p-value cut-off points set by the following Agency’s procedures. A significant
result indicates a dose-tumor positive linear trend.

Statistical Procedure in Evaluation of Tumor-Data Analyses
Currentlv Adopted by CDER Divisions of Biometrics

¢ For tumors found either fatal or non-fatal to all the animals, the statistical interpretation is based on the
exact test.

o - Fortumors found fatal to some, but not to all animals; the statistical Interpretation is based on the
asymptotic test, resulting from the combined test. The asymptotic test uses the Z-statistic, which
follows a standard normal distribution. :

¢ Toadjust for the effect of multiple testing, one can use a rule proposed by Hasemian. A modified tule,
proposed by the Divisions of Biometrics, CDER/EDA is applied to the trend tests in the review. In
order to keep the overall type-I error at the level of about 0. 1, this rule states:

e Tumors with a spontaneous tumor rate of 1% or less may be tested at the 0.025 si gnificance level:

» _Otherwise. the 0.005 significance level may be used.

This reviewer 's tumor-data analysis did not detect any significant positive dose-tumor linear trend in the
female mice.
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NDA 21-107, Lotronex ' 17

Conclusions

This review evaluates the sponsor's studies of Lotronex™ for carcinogenic potential in rats and mice.
Based on survival-data analysis and the tumor-data analysis (of potential dose:tumor positive linear trend)
this reviewer concludes:

¢ The change (increase or decrease) in mortality is not statistically associated with the
change in dose.

*  The dose-tumor positive linear trend is not statistically significant in all the reported
tumors in rats and mice.

APPEARS THIS WAy
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Appendix

Analysis of Male Rats

Dose-Mortality Trend Tests

This test e run using Trend and Homogeneity Anaiyses of Proportions andg
Life Tabie Data Version 2.1, by :

spggjg.{wnilg‘“““

Sex: Male
Time-Adjusted P
Method Trend Test Statistic Value
Cox Dose-Mortality Trend 1.07 0.2998%
Depart from Trend 1.08 0.5837
Homogeneity 2.18 0.5418
Kruskai-Wallis Dose-Mortality Treng 0.62 0.4300
Depart from Trend 1.3 0.5187
Homogenesity 1.84 0.585%8

thalyiii‘d?“ﬂbfiilify
Species: Rats
Sex: Msle

Dose
CTRL Low MED HIGH
Num. INum. [Cumu|Num. |Num. | Cumu [Nunm", Num, {Cumu | Num. [Num, | Cumu
of at |Pct.| of at (Pct.) of at [Peti] of at |Pct.
Desd|Risk|Died|Dead|Risk|Died|Desd Risk|Died|Dead|Risk|Died
Week
0-52 st1zo) y.2 . . . 2 60 3.3 3 60| 5.0
§3-78 tof-1i15]12.8 Y B0} 6.7 Y s8{10.0 5 57{13.3
T9-9 21 105]30.0 8 56|20.0 [} sytes.3 [ 52}23.3
g2-104 20 8M|46.7 12 48 |40.0 7 H3|40.0 7 46 [35.0
105- ’
105 64 .120(53.3 36 60)60.9 386 60lBo.0 39 BO(ES.O
Analysis of Carcinogenic Potential
Test of Dose-Response (Tumor) Positive Linear Trend
Test Result:
< NO-SIGNIFICANT DOSE-TUMOR POSITIVE LINELR TREND WAS DETECTED!
e e e e e e e M G e LS LR L L S L L L D L L L S S +

| Statistical Interpretation of Significance in Evaluation of Tumor ]
.. -Data Analyses Currently Adopted by CDER Divisions of Biometriecs |
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*.. Exact Test - The statistical interpretation of significance is
based on the exact test, if one of the two following situation
applies.

|

i

i

|

f

|

| 1. The tumor is found either fatal to ' all the animals or

! non-fatal to-all the animals.

i 2. The tumor is fatal only to some but not to all animals, and
| time-intervals for both situations of lethality do not
| overlap.

I
1
1
|
I
1
I
3

scores, which are the ‘actual dose values. When the scores are
set to be equally spaced, the above tést is known:as the
Cochran-Armitage test.

* - Asymptotic test - The statistical interpretation of ‘significance
is-based on the asymptotic test, if none: of the above situations
applies. The asymptotic test uses. the Z-statistic,; following the
standard normal distribution;

* . Cutoff Point for P-Value - To adjust for the effect of multiple
testing, one can use a rile proposed by Haseman. A modified
rule, proposed by the Divisions of Biometrics, CDER/FDA is
applied to the trend tests in the review. In order to keep. the
overall type-I error at the level of about 10%, this rule states: |

!
|
)
|
|
|
|
|
|
|
: |
The ‘exact test is done using the Permutation test with general | |
|
l
|
[
|
|
I
[
|
i
|
]
|
t

l
1. " Tumors with a sporitaneous tumor rate 6f 1% or less may be |
tested at the 0.025 significance level. |

2. Otherwise, the 0.005 significance level may be used: |
|

Analysis of Carcinogenic Potential in Male Rat

Test of Dose-Response  {Timor) Positive Linear Trend
Study No. R12458

Run Date & Time:  September 1. 1999 (13:19)

Note: Dose Levels Included: ~CTRL LOW MED HIGH {01 :6.5 40)
Missing value in Tumor-Caused Death is treated as. tumor not causing death
Tumor: Type: IN: Incidental (nonfatal) tumox, FA: Fatal tumor.

CRELN/TISSUE NAME (ORG#) . TUMOR TIME ROW 2XC:- CONTINGENCY EXACT ASYMP ASYMP PHOB
AEND TUMOR NAME (TMR#) ' TYPES STRATA ~NO.  =iowllo. TABLES< S =waua PROB- PROB . /CONT CORR
=P(S8TAT .GE. OBSERVED)
EEDOMEN (AB ) FA 396 1 0001 0.214 0.029.0.031
SARCOMA (401 ) FA 96 2 7945741 44
 Spentaneous: tumor pet: <= 1% in etrl. - Total - 0. 0001
FDORENAL CTX L&R (AD ) IN-92-104 1 1100 0.184 0.185-0.199
CORTICAL ADENOMA (453 ) IN 92-104 2 19110727
IN 105-105 1 011702
IN 1052105 2 64:35 35 37
Spontancous . tumory pet: <= 1% in ctrl. < Total - 1212
(AS ) IN 79-91 1 0010 0488 0.499% 0.501
(283 ) IN 78-91 2 217810 .6
IN 92-104 1 301200
IN 52-104 - 2 17110707
IN.105=105 1 179539
IN 105-105 2 473133 30
Spontaneous tumer pet: 17% in ctrl. = Total - 20648
ADRENAL MED L&R (AS )y IN 105-105 1 2010 0.815 0.816 0.821
PHATOCHROMOCYTOMA (437 }IN. 105-105 2 62 36 3539
Spontaneous tumor pet: 2% in ctrl. - Total = 27010
BRAIN X 3 {BNO ) FA 52 1 1000 1.000 0.728 0.73Y
ESTROCYTCMA (050 ) FA 52 2 11560 58.57
Spontaneous tumor pet: <= 1% in ctrl. = Total - 1000
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86 1 0100 0.608 0.706
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Total “ 0100

105-105 1 100700 1.000 0.743
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Total 1000
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NDA 21-107, Lotronex : A6
FA 93 2 B2.48-43 46
FA 95 1 00100
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FA 958 1 100000
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