NDA 21-107, Lotronex : A-24

Analysis of Female Mice

Analysis ' of Carcinogenic Potential
Test of Dose-Response (Tumor} Positive Lirnear Trend

Test 'Result:
KO "SIGNIFICANT DOSE-TUMOR POSITIVE LINEAR TREND WAS DETECTED!

Statistical Interpretation of Significante in Evaluation of Tumor !
-Data Analyses Currently Adopted by CDER-Divisions of Bioretrics !

Exact Test - The statistical interpretation of significance is !

| based on the exact test, if one of the two following ‘situation i
! applies;

i

I

1

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

! non-fatal to all the animals:

! 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
I
!
t
|
The exact test is done using the Permutation test with ‘general !
scores, which are the actual dose values. When the scores are |
set to be equally spaced, the above test is known  #§ the !
Cochran-Armitage test. |
|
|
|
1
]

* Asymptotic test - The statisgtical interpretation ¢f significance
is based on the asymptotic tast, if none of the above situations
gpplies. The asymptotic tes: uses the Z-statistic, ‘following the
standard normal ‘distribution.

!
T Cutoff Point for P-Value - To adjust for the effect of multiple |
testing, one can use & rule proposed by Haseman. A modified :
rule, proposed by the Divigions: of Biometrics, CDER/FDA is
applied to the trend tests in the review. ' Ih order to: keep the |
overall type-I-error-at:the level of absut 10%, this rule states: |

|
. 1. "Tumors with a spontaneous tumor rate of 1% or less may be i
tested at the 0.025 significance level. |
Otherwise;, the C.005 significance level may be usged. |
!

[ 93

Analysis of Carcinogenic Potential in Female Mouse

Test of Dose-Response’ (Tumor) Positive Linear Trend
Study No:-M12401

Run' Date & Time: ‘September 6, 1959 (7:47)

Note: Dose Levels' Includéd:  CTRLI CTRLZ LOW MED HIGH (0.0 1 5.5 30}
Missing value in Tumor-Caused Death is treated as’ tumor not causing death
Tumor Type: IN: Incidental: (nonfatal) tumor, Fi: Fatal tumor.

E I§SUE NAME : (ORG#)  TUMOR' TIME ROW 2XC CONTINGENCY EXACT ASYMP ASYMP PROB
AT TUNMOR- NAME (TMR#)  TYPES STRATA  NO. soswiis TABLES-~~=== PROB '~ PROB. . /CONT CORR

=P{STAT .GE. OBSERVED]

Abdominaleavity (1 )} IN-104-105.1 00010 0.421:0.527 0.546
lomal(B) (2 ) IN: 104-105 2 64143
eous:’ tumor pct: <= 1% in ctrl. = Total B 0.0 0 1.0

Largeintestines (10 ) FA 8B 1 0.0 -0 1.0 0.418 '0.559.0.577
sdénocarcinoma [M) (12 ) FA BB 2 465145 5447
Spontanenus i titnor pet: <= 1% in ctrl. + Totzl - 00010

(11 ) IN 53-78 1 00010 0.152 0.248 0.150
celladenomal[B] (13 ) IN: 53-78 2 53,433
IN.79+81 1 0020001
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NDA 21-107; Lotronex ' : A-25
IN 79-91 2 109797613
IN 92-103 :°1 003202 |
IN 92-1037:2 10:13° 10 11 -7 |
IN.104-105'1 22,745 4
IN 104-105 2 32327263230
Spontaneous- tumor pect: 3% in ctrl. = Total ~ 229877
Liver (11 ) IN 79-91 1 00001 0.443 0.464 0.46%
livercelladenomawiths (14 ) IN79-91 2 10811 -6 13
IN 104-1051 047332
IN 104-105:2 34302734 32
FA 90 1 010700
: FA 90 2 4445 44 53 4%
Spontaneous’ tumor pet: 4% in ctrl. - Total = 053233
Liver (11 ) IN79-91 1 0010000 0:173-0:178:0.181
hepatocellularcarcinoma (15 ) IN 79-91 Z 10.:9 10 .6 13
IN 92-103 " 1 020100
IN 92-103 2 101310128
IN 104-105% 1 107074 -2
IN 104-105'2 3334 3033 32
FA 74 1 01000
FA 74 2 5457 55 58 58
FA B6 1 0007001
FA B6 2 4852 4855 50
FA 95 1 00010
FA 95 2 43 °45:°39:47: 41
FA 96 1 070100
FA 96 2 4043 3746 39
FA 9% 1 0017000
FA 99 2 37.39:35 4337
FA- 103 1 0020 0 1
FA 103 2 34 34 3137 38
in-ctrl. ‘= Total = 110405 4
(11 ) FA 93 1 00100 0.652°C.781.0.790
Tetastasivinghepatocellu " (16 J FAS3 2 444742 5042
: FA 102 1 0201000
Fa 102 2 3436323837
Spcnianeous: tumor petyr <= 1% in etrl. < Total = 002070
Ling (12 ) IN 78-91 1 0.0 0702 0.1610.147-0.150
&lveolar/bronchivlaraden’ (18 ) IN 79481 2 10287116712
IN 92-103 1 01000
IN 92-103 -2 10012713139
IN 104-105 1 30002022
IN 104-105%5 2 31:34:28.35 32
Srontaneous tumor pet: 3% in ctrl. < Total - 312002004
ung (12 y- IN 79-91 1 00 0010 0.908 0,908 0.210
aiveoclar/bronchiolarcarc . (16 Y IN 79-81 2 10-9 11514
IN 92-103 1 091000
IN 92-103 "2 10°12:13:13.¢9
IN 104-105" 1 2701 011
IN 104-10% 2 32°33.29 3634 K
Sgentaneous: tumor pet:s 3% in ctrl. = Total ~ 20270102700
Lu¥gs ‘ (12 ) IN104-1051 10000 1.000 0.740 0.753
Tetastasizingalveolar/br (20 J IN-104~105 2 3334303734
Spentariecus tumor pcet: <='1% in ctrl. - Total - 100000
noreticulartissue (13 Y} IN T78-81 1 00 0 01 00124 0:121.0.122
shoma [M] (21 )} IN 78-91 2 10101
IN 922103 1 017010
IN 92-103 2 100 01
IN 104~1051 1486118
IN 104-1(5 2 1100001
FA 57 1 10000
FA 57 z 28.20.19 2527
FA 59 1 00 100
FA 59 2 29:20-18-25:27

Filename: N21107Carcin.doc




NDA 21-107, Lotronex

Speoritaneous. tumor pot: 38%

LyTphoreticulartissue
nistiozyticsarcomalM)

Spintaneous tumor pet: 3%

Lymrhoreticulartissue
rast-celltutour[M]
Sporitanecus tumor pot: <=
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NDA 21-107, Lotronex

Mammaryglands
aderiocarcinoma[M)

Spontaneous tumor peot: 8%

<=

3%

cranulosa-thecacelltumo

Sportaneous tumor peti 3%

"y

liadenoma[RB]
Jeous twhor pet:

L2 N S
i

Spontaneocus tumor pet: 5%
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NDA 21-107, Lotronex : A-29

haemangioma([B) (2 ) IN: 7991 2 10811614

IN 104-105 1 01000

IN 104-105:2 3433303734

Spontaneous tumor petio 2% in ctrl. - Total = 002207500
Uterus (28 ) IN'92-103 1 017000 0.48B9 0.488-0.456

stromalpolyp|B] (48 ) IN 92-103 2 1012 13139

IN 104-105-1 0. 11171

IN'104-105 2 3433293633

Spontaneous tumor pet: 2% in-ctrl.  ~ Total = 02111
Uterus (28 ) IN 79-91 1 0.0 001 0.616 0.508 0.517

adenomatouspolyp{B]) (49 ) IN.79:91 2 10911 613

IN 92-103 1 01 - 0-0"0

IN 92-103 2 10.11-13:13°:9

IN 104-1051 1.0 0020

IN 104=105 2 3334303734

FA 102 1 01000

FA 102 2 3435333837

Spontaneous tumor pet: 3% in etrl.: < Total - L2001
Uterus (28 ) IN-104-105 1 (SR O e o R | 0.201 0.025 0,027

adenocarcinoma [M] (50 ) IN 104-105-2 34:.34:30:37 33

Sporitaneous tumor pct: <= 1% in ctrl. = Total B 00001
Tierus (28 ) IN"104-105 1 12202120 0.885°0.855 0.£59

leiomyoma [B) (51 ) IN 104-105.2 3332730 36 3¢

Sporitaneous tumor peot: 3% in ctrl. - Total = 12207170
Uterus (28 ) FA 82 1 1507000 1.000 0.742 °C.786

leiomyosarcoma[M] (52 ) FA 82 2 5053 51 55 5¢

Spontaneous tumor pet: <= 1% in etrl. - Total - 10702000
Vagin (29 ) IN 104-105-1 01 7000 1.000 0.740.6.753

heeTancioma([B] (2 ) IN104-105-2 34333037 34

Spontaneols tumor pot: <= 1% in ctrl. - Total = 01000
(3 ) IN 79-81 1 10000 1.000 0.761 0.773

(2 ) IN: 79-81 2 9791176 14

Spenianecus tumor pet: <= 1% in ct¥l. < Total = 10707000
Brain (4 ) IN-92-103 -1 000100 0.640 0.697 0.708

ipema (8] (6 ) IN:92-103 2 10°13-13: 1279

- IN 104-1051 0.1-0-0.0

IN 104-105'2 3433 3037 34

Spontaneous’ tumor pot: <= 1% in etrl. - Total = 01 0.1 70

Clitoralgland (5 ) IN:104-105 1 01000 N/& N/A N/A

sguamous-cellcarcinomal (7 ) IN 104-1052 050 7000

Spontaneous tumor peot: <= 1% in ctrl. < Total = 01007000
G (6 =) IN 104-105 1 0:01 000 1.000 0.740 0.753

ra M (8 ) IN'104-105 2 34:.33:30 3734

Sponianeous. tumor peotio <= 1% in etrl. < Total = 01000
Lacrimaliglands (9 )} IN 53-78 1 00001 0:719-0.729 0.732

&densma(B] (10 ) IN 53-78 2 S5.U20 040040002

IN: 79-91 1 01 100

IN. 75-91 2 9897613

IN 82-103 1 00 0. 41

IN 92-103. 2 10131388

IN 104-105 1 4061 31

IN 104=105 2 30.28.28:34:33

FA 87 1 170001

FA 87 2 4751 4655 47

Fa B8 1 00100

FA 88 2 46 514455 47

FA 102 1 0700270

FA 102 2 34-36:33:.37:37

FA 104 1 0002700

FA 104 2 34:34.29°37:3¢

Filoname: N21107Carcin.doc




NDA 21-107, Lotronex ' A-30
Spontaneous  tumor pet: 10% in ctrl. - Total = 5.07-74784
Lacrixmalglands (9 - ) IN 79291 1 00 100 0.235 0.205 0.213
adenocarcinoma (M) (11 ) IN.79-91 2 10°°9-10--6 14

IN104-105 1 0000

IN 104-105°2 34:34-30-3733
Sporitaneous - tumor pet: <= 1% in ¢trl. < Total - 00101
~EQF=

Filesiame: N21107Carcin.doc
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 STATISTICAL REVIEW AND EVALUATION

Date

NDA No.

IND No.

Applicant

Name of Drug
Document Reviewed
Statistical Reviewer

Pharmacologist

CARCINOGENICITY
(Additional Analysis)

21-107

GlaxoWellcome

Lotronex™ (alosetron hydrochloride)
*  Mouse Study: M12401 . vol. 24
Ted Guo, Div IVOEB, HFD-715

Ke Zhang, ODEIII, HFD-180

APPEARS THIS WAy
ON ORIGINAL




Analysis

Based on the post-hoc analysis of pairwise comparisons, applied the decision rules set by the Office of Biostatistics;
CDER, FDA, and in consultation with the reviewing Pharmacologist, Dr. Ke Zhang at CDER, this reviewer
determined that the following combined tumor types have statistically significant positive dose-tumor relationship.

Fermale mice, control 1 vs. low

Liver {liv ) -IN 79-91 1 02 0.005°0.002 0.006
COMB_hepatocellularcarcinoma (hep = ) IN 79-91 2 109 (p<0.01)
IN 82-103 1 01
IN'92-103 -2 108
IN"104-105°1 3.6
IN:104-105 2 31 24
FA 93 1 01
FA 93 2 44 42
FA 96 1 0.1
FA. 96 2 40 37
FA 99 1 0.1
FA 83 2 3735
FA 102 1 01
FA 102 2 3432
Spontaneous: tumor pot:- 5% inetrl. - Total = 313
el
e
Ferale mite, control 1 vs. medium
Liver (liv ) IN 53-78 1 0.1 0.003 0.001 0,002
CO¥B_hepadatocellularcarcinoma (hep ) "IN 53-78 2 53 {P<0.01)
IN-92<103 1 0 2
IN-92-103:2 1010
IN104-105 1 311
IN 104-1052 31:26
FA 95 1 0.1
FA 95 2 4347
Spontaneous. tumor pct: 5% in ctrl. -~ Total = 315
—_—
Femaie mice, controel 1 vs. high
Liver {liv y-IN 75-81 1 02 . 0.008°0.004 0.004
CorB hepatocellularcarcinoma (hep ) IN 79-91 2 10711 (P<0.01)
IN 92-103 1 01
IN'92-103 2 107
IN:.104-105:1 3.8
IN 104-105 2 31 26
FA 86 1 0 -1
FA 86 2 48 50
FA 103 1 01
FA 103 2 34:36
Sporntaneous tumor pcét: 5% in ctrl.. - Total = 3:13
Fexmale mice, control 1&2 vs. medium
Liver (liv } IN 53-78 1 001 0.009-0.004 0.005
Ci3_ hepatocellularcarcinoma - (hep ) IN 53-78 2 523 {p<0.01)
IN 92-103 1 002
IN 92-103 2 101310
IN: 104-1051 3611
IN 104-105:2 31.28:26
FA 74 1 010
FA 74 2 5457 58
FA 90 1 010
FA 90 2 44 4953
FA 95 1 001
FA 95 2 4345 47
Spontaneous tumor pet: 9% inectrl. < Total < 3.8 18

More details of the analysis can be found in the following test.
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Analysis of Male Mice

Trend

Note:

CRGAN/TISSUE NAME (ORG#) ~ TUMOR TIME ROW 2%C CONTINGENCY EXACT ASYMP
AND TUMOR NAME {TMR#) = TYPES STRATA  NO.  &wavcaws TABLES-=—ww=ws PROB ' PROB
A =P (STAT .GE.
Lacriialglands {lacrim )} IN. 51-80 1 00201 0.242:0.246
CCME.adenocarcinoma[M) (adeno ) IN 51-80 2 81315 9 13
IN 81-93 1 01030
IN 81-93 2 1421310778
IN 94-95 1 217534
IN 94-95 2 3029:26-36 35
FA 72 1 00100
FA 72 2 4949 5357 51
FA 88 1 000001
FA BE 2 41363846 40
FA 90 1 000 1.0
FA 9C 2 40353744 39
Spontaneous tumor pct: 3% in etrl. < Total = - 227878

Test

Statistical Interpretation of Signifi;ance in  Evaluation of Tumor |
-Data - Analyses Currently Adopted by CDER:Divisions of Biometrics |

* . Exact Test - The statistical interpretation of significance is
based on the exact test, if one 6f the two following 'situation
applies.

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

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

l

I

I

:

{

|

|

|

I

The exact test is done using the Permutation test with general |

scores, which are the actual dose values. When the scores are I

set to be equally spaced, the above test i§ known as the |
Cochran-Armitage test.

I

* . Asymptotic test - The statistical interpretation of significance !

is based on the asymptotic test, if noéne of the above situations. |

l

{

|

I

I

!

I

|

l

|

I

l

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 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 10%, this rule states:

1. Tumors with a spontaneocus tumor rate of 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 Mouse

Test of Dose-Response {Tumor) Positive Linear Trend
Study: No.. M12401

Run Date & Time:: - October 5, 1999 (12:34)

Dose: Levels Included: ~"CTRLI CTRLZ LOW MED HIGH (0 0 1. 5.5 30)
Missing value: in Tumor-Caused Death is treated as tumor rnot causing death
Tumor Type: IN: Incidental (norfatal) tumor, FA: Fatal tumor .

ASYMP PROB
/CONT CORR
OBSERVED)
0.249




Liver (liv ) IN 0-50 1 10000 0.816°0.817.0.818
COMB_hepatocellularcarci’  (hepat } "IN 0-50 2 551100
IN 51-80 1 1 02210
IN 51-80 2 03321
IN 81-93 1 10110
IN 81-93 2 2 43007002
IN 94-95 1 20:17°20:20°19
IN:94-95 2 12131119 20
FA'S7 1 0 0001
FA 57 2 54 55 59:539:59
FA 58 1 00001
FA 58 2 54 55 59-59°58
FA 61 1 2207000000y
Fa 61 2 52 53:59.859°57
FA 63 1 0211 2
FA- 63 Z 52 5158 58 55
FA 65 X 10002
FA 65 o 50 51- 5858 53
FA 67 4 00001
FA 67 2 50-51:. 575782
FA 68 1 01000
FA 68 2 50 50.57:57 52
FA 69 1 10100
FA 69 2 49 50 5657 52
FA 70 1 0100 1
FA .70 2 49:49.56:57 51
FA-71 1 00 1. 00
FA 71 2 4949 5557 51
FA 72 1 {02 RS S A |
FA 72 2 4948 ©7:56° 50
FA 73 1 101 300001
FA 73 2 4847 4£.56 49
Fr 74 1 0 10,7000
Fi 74 2 4845485549
Fe 75 1 00 111
Fa 75 2 4845475448
FX 76 1 10001
FH-T76 2 47 45.47.54 47
A77 1 00010
A 77 2 47 45465346
FA 78 1 120000
FA 78 2 46 4444 53 46
FA 79 1 02 111
FA 79 2 46 42435245
FA 80 1 00110
FA BO 2 4642 425045
FA Bl 1 00 0210
FA Bl 2 464241 .49 45
FA 82 1 0111001
FA B2 2 4641 404844
* FA 83 1 01000
FA B3 2 4638404744
FA 84 1 100000
FA 84 2 44 3840 46 44
FA B85 1 1110000
FA: 85 2 4337394644
FA 86 1 10002
FA B6 2 4237 38 46 42
FA B7 1 1005020
FA 87 2 4136 3B8-46 41
FA-89 1 11000000
FA 89 2 40:35:38 46 40
FA 90 1 2200715000
FA 90 2 38.35 364539
FA 91 1 12100
FA 91 2 36333342 39
FA 93 1 3002002001000
FA 93 2 3330 .31-41:39
Spontaneous. tumor pet: 63% in ¢trl. - Total = 4135423137

Testes (26 ). IN 81-93 1 00 100 0.074 0.090 0.093




interstitial-celltumour (43~ ) 'IN:81-93 2 1471299116

IN 94-95 1 00022

IN 94-95 2 323031 37 37
Spontaneocus tumor peti <="1% in ctrl. - Total = 001 22
Pairwise Comparisons
Control 1 vs. Low
Testes (26 ). IN 81-93 1 01 0.416 0.118 0.432
interstitial=celltumour (43 } IN 81-93 2 14 -9
Sponitaneous tumor pet: <= 1% in etrl. - Total - 01
Lacrimalglands (lacrim )} IN 51-80 1 02 0.070-0.0370.073
COMB_adenocarcinoma [M) (adeno ) IN 51-80 2 8 15

IN 94-95 1 25

IN 94-95 2 3026

FA 72 1 01

FA 72 2 4953
Sporitaneous’ tumor pct: 3% in ctrl. - Total = 2.8
Liver (liv ) IN 0-50 1 10 0.534 0.480 0.535
COMB_hepatocellularcarci ({hepat ) IN' 0-50 2 5.1

IN 51-80 1 102

IN 51-80 2 03

IN 81-93 1 11

IN 81-93 2 2.3

IN 94-95 1 2020

IN-94-35 2 12°11

FA 61 1 2.:0

FA 61 2 5259

FA 63 1 0.1

FA 63 2 52 58

FA 65 1 10

FA 65 2 50 58

FA 69 1 1

FA 69 2 49 56

FA 71 1 0.1

FA 71 2 4955

FA 72 1 0.2

FA 72 2 49 52

FA 73 1 13

FA 73 2 4848

FA 75 1 0.1

FA 75 2 4847

FA 76 1 170

FA 76 2 47:47

FA 78 1 1.2

FA 78 2 4644

FA 79 1 01

FA 79 2 46 43

FA 80 1 01

FA 80 2 4642

FA B2 1 01 -

FA B2 2 4640

FA 84 1 1.0

FA 84 2 4440

FA 85 1 1.1

FA 85 2 4339

FA 86 1 1.0

FA 86 2 4238

Fa 87 1 10

FA 87 2 41 .38

FA B9 1 1:°0

FA 89 2 40-38

FA 90 1 2.1

FA 90 2 38 36

FA 91 1 11

FA 91 2 36.33

FA 93 1 3.2




