asuodsay ajenbapy Jo syaam jo JlaquinN

clilL Ol 6 8 L 9GS ¥ €2 I 0

L ! ! , 1 ! L ] ! 1 1 1 1 ! O
\\\ N.O
»\0\0\\ A.N
0gade|d = 9'0 %
UO1)aSO|y —- g0 2
8
¢l

sasuodsay
ajenbapy |ejo| jo abejuaalad annejnwing

T REOII




| Ja119y ajenbapy syjuop Jo Jaquinp

ou ou sak SoA
uoljasoje  ogaogld uosasojle  ogaoeld

o

- 2
syuow ¢I|| m. .
syjuow zoj| | g m
Yjuow | g g

stjuow o =

| 0s =2

w

09

snjejg [enJjsuspy
Aq (L00g Apn1S) Jo119Yy ajenbapy syjuoy
JO JaqUINN U3AI9 B Yim sjusijed Jo Juddiad




- sujey Em_u...ooco.o Jo JaquinpN
ZL-0l 6L 9-i
‘ =
c
3
o
®
- -
S| 8
O w
2
£
-
7

HOINY jal|ay
8jenbapy jo uonoung e se sied juepiosuon
JO siaquInN jualdapg Yyum sjuaijed Jo JaquinnN

) 11915504 1538




0°C ueyj ss9|
Aoua)sisuod 00}s yjm sasuodsai ajenbape jo saquinp

ckb 1L OL 6 8 2 9 6 ¥ ¢ 2z

I
o

N
o

N
)

et iR e i B R

e S L S e,

E o X
R TR RN

ql

D
‘sasuodsal
9)enbapy |ej0] jo uoioeuq

SREG
Q
o

-l
¢l

| asuodsoy 9)enbapy pue >u:3w_.m:oo [eled s

1409 T191S50d 1538

P HOIL




STATISTICAL REVIEW AND EVALUATION
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CARCINOGENICITY

21-107

GlaxoWellcome

Lotronex™ (alosetron hydrochloride)

e Rat Study: R12458;vol. 10

¢ Mouse Study: M12401; vol. 24
Ji-Yang (Ted) Guo, Div II/OEB, HFD-715
ODEIII, HFD-180




Suﬁnnary

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: - B

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

- The dose-tumor positive linear trend is not statistically significant in all the reported
tumors in rats and mice.... . .
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NDA 21-107, Lotronex 1

Introduction

This reviewer evaluated the studies of Lotronex™ conducted by GlaxoWell:ome for carcinogenic potential
in rats and mice. This report details this reviewer's carcinogenicity analysis for the reviewing
pharmacologist. The analysis was based on the sponsor's data. The computer output of major statistical
calculations is included in the Appendix.

Sponsor’s Studies

The sponsor tested the carcinogenic potential of Lotronex™ in male and femal¢ rats and mice. Table 1
summarizes the sponsor’s studies. :

Table 1. Description of Studies

Studv Number M12401 R12458

Species Mouse S Rat

Strain B6C3FL o CRW

Route of Admiinistration Via drinking water Vigdiet

Dose Unit mg/kg/day vekp/day

Dose level 0,1,5:5,30 0.:1,6.5, 40

Number of Arimals per 120, 60, 60, 60 120,60, 60, 60

treatment group

Length of Study 95 weeks for malesand 105 105 weeks for males and 106
’ weeks for females weeks for females

Sponsor’s Analyses

The sponsor concluded in its mouse study that "the administration of GR68755C to B6C3F] mice via the
rinking water at doses up to 30 mg/kg/day for a period of 94-95 weeks in males and 104-105 weeks in
females; had no effect on the occurrence of tumors in any organ.” See page 2085, vol. 10.

The sponsor concluded in its rat study "there was no evidence of any oncogenic potential for GR68755C
when administered in the diet to rats for two years at dosages of up to 40 mgkg/day.” See page 18, vol. 24.

Filename: N21107Carc¢in.do¢




NDA 21-107, Lotronex

Reviewer's Evaluation

Evaluation of Carcinogenicity Study on Male Rats

To-evaluate the sporisor’s carcinogenicity study on male rats, this reviewer anal vzed 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-level increase.

Table 2 shows the number of deaths in male rats by treatment by age group. The dose levels labeled
“CTRL.” “LOW,” “MED," and “HIGH," represent 0, 1, 6.5, and 40 mg/kg/day, respectively. The time
interval *105-105" represents the week of terminal-sacrifice.

Table 2. Number of Deaths in Male Rats by Treatment and Age Group

Number of Animals
Species: Rate
Sex: Male

Treatment Group

cTrRL | Low MED HIGH {Total

N N N N N
week
0-52 5 . 2 3 10
53-18 10 Y Y 3 23
19-91 21 8 i 8 NE
82-104 TR 12| 1 7 46
105=105 &4 36 k15 39 175
Total 12¢ 60 B0 60 300

APPEARS THIS WAY
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NDA 21-107, Lotronex

Table 3 describes the number of death, the number at risk, and the cumulate percentages of death by
treatment and age group in the male rats;
Table 3. Cumulative Percentages of Death in Male Rats

Analysis of Mortality
Species: Rats

Sex: Male
Dose
Num. [Num. {Cumu|Num. |Num. [cumu [Num. Num, fCumyu {Num. | Num. | Cumu
of at: IPct.] eof st JPct.f of at Pct.| of at-|Pct.
Dead|Risk |Died{Dead|Risk|[Died|Dead |Risk|Dieg Dead|Risk|[Died
Week
0-52 sl 12o] 4.2 . . . 2 60 3.3 3 60| 5.0
53-18 1ol 115)12.8 N oy E.T] Y S8i10.0 [ 57]13.3
79-91 21 105|30.0 ) S56f2o.0 IR §4|28.3 6 52123.3
g2-104 2o 84 |46.7 12 48|40, 0 7 Y3 t40.0 7 N6 {35.0
105~
108 €4] 120(53.3 36 60{60.0 36 60[60.0 39 60[B5.0

‘Figure 1 helps visualize the cumulative percentages of death over time by treatment as described in Table
3. The monality does not appear to be dose-related. For all the treatment groups, the cumulative
percentages prior to the terminal sacrifice (week 105 onward) were below 50%.

Figure 1. Line Graph of Cumulative Percentages of Deaths in Male Rats
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Figure 2 shows the Kaplan-Meier survival functions for male rats. This graph depicts the relationship

between the treatments and the percentages of survival animals. The survival does not appear to be dose-
related. ' .

Figure 2. Kaplan-Meier Survival Functions for Male Rats
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The test for dose:montality trend shows no significant results based on the Cox test and Kruskal-Wallis test
(Table d).

Table 4. Dose-Mortality Trend in Male Rats
Dose-Mortality Trend Tests

This test is run using Trend and Homogenelty "Ana Iyses of Proportions and
Life Table Data Version 2.1, by

Species: Rats

- Tosex: Mate
Time-Adjusted = P
Method Trend Test Statistic Value
Cox Dose-Mortsl ity Trend 1.07 0.2998
Depart from Trend " 1.08 0.5837
il ; Homogeneity 215 0.549186
Kruskal-Wailis Dose-Mortai ity Trend V.62 0.4300
Depart from Trend 1.31 0.5187
Homogeneity 1,84 0.5859

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 4

Tumor-Data Analysis

The tumor-data analysis determines whether the dose-turmor 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 Agericy’s procedures.” A si gnificant
result indicates a dose-tumor positive linear trend.

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

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

o 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 uises the Z-statistic, which
follows a standard normal distribution. :

* To adjust 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 signiticance level.
*  Otherwise. the 0.005 sionificance level mav be used.

This reviewer 's tumor-data analysis did not detect any significant positive dose-tumor linear trend in the
male rats.
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NDA 21-107, Lotronex ‘ 5

Evaluation of Carcinogenicity Study on Female Rats

To evaluate the sponsor’s carcinogenicity study on female rats, this reviewer analyzed the sponsor’s tumor-
finding data. The reviewer’s analysis 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-level increase.

Tabie 5 shows the number of deaths in female rats by treatment by age group. The dose levels labeled
“CTRL,” “LOW,” “MED,” and “HIGH,” represent 0, 1, 6.5, and 40 mg/kg/day, respectively. The time
interval *105-105" represents the week of terminal-sacrifice.

Table 5; Number of Deaths in Female Rats by Treatment and Age Group

Number of Rnimals :
s Spetiesr o REtE s s
Sex: Female

Treatmant GI’OUP

CTRL | Low | MED | MieH |Total

N N N N N
veek A :
0-52 2 ' 1 . y
53-78 ] 5 3 2o
79-31 B 1 5 8 33
82-10 26 15 i 1 59
105-106 6 29 38 41 184
Total BT 50 50 so| 300
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NDA 21-107, Lotronex

Table 6 describes the number of death, the number at risk, and the cumulate percentages of death by
treatment and age group in the female rats.

Table 6. Cumulative Percentages of Death in Female Rats

Analysis of Mortality
Species: Rats
Sex: Female

Dose
CTRL Low MED HIGH

Num. [Num. [Cumu | Num. [Num, [cumu|Num: [Num. Cumu | Num, [Num. [Cumu

ot at |Pet.| of at - Ipet.| of st jPct.j ar st {Pct.

DeadiRisk|Died|Dead|Risk|Died Dead|Risk|Died|Cead|Risk|[Died
Week
0-52 2l-12o] 1.7 1 60} 1.7 1 60} 1.7 . . .
53-18 8- 118] 8.3 L] 58} 8.3 [ §3(10.0 3 60] 5.0
T9-91 8l 110]15,0 1" 85 (26.7 5 §4(18.3 [:] s§7(20.0
92-104 26{:102{36.7 15 44 |851-.7 11 49 (38,7 7 48(31.7
105- §
106 761 120(63.3 29 60(48.3 38 60fE3.3 1 60|E68.3

Figure 3 helps visualize the cumulative percentages of death over time by treatment as described in Table
6. The mortality does not appear to be dose-related. For all the treatment groups, the cumulative
perceniages prior to the terminal sacrifice (week 105 onward) were below 52%: The low-dosa group shows
a higher cumulative percentage of death with time than other groups.

Figure 3. Line Graph of Cumulative Percentages of Deaths in Female Rats
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