EVALUATION & RECOMMENDATION:

There were several studies done with CL 284-846 to determine doses for the life-time
carcinogenicity studies in the rat and mouse. They included more than 1 strain in the mouse as
well as 2 routes of administration: gavage and dietary. Following several correspondances
between the sponsor and the Division starting in May 1992, the following doses were studied: for
the rat dietary study: 1, 10, and 20mg/kg, and for the mouse dietary study: 25, 50, 100, and
200mg/kg in males and females. A 2yr mouse gavage study was initiated by the sponsor
without concurrence from the Division or the CAC; basis for dose selection was AUC, a
parameter that was not deemed appropriate by the Division. The doses selected for the mouse
gavage study were 1, §, and 20mg/kg/d. Shortly after initiation of this study, the sponsor
proposed raising the high dose from 20 to 50mg/kg/d, the Division was not in favor of this and a
final agreement was reached that the doses for the mouse gavage study be 10, 40, 80mg/kg for
males and 25, 100, 200mg/kg for females. This study was continued only for 42wks due to
excessive deaths mainly in high dose.

The dose selection particularly for high dose in the dietary carcinogenicity studies for both rat
and mouse. based on the findings in these 2 species, seems appropriate. Considering the liver as
the target organ of toxicity for this drug, liver weight was NOT determined in the 2yr dietary
mouse study. such measurements would have supported or, not supported, the liver adenomas
noted in female mice dosed 200mg/kg. In NONE of the carcinogenicity studies, clinical
chemistry or urinalysis, were assessed at any tlme these are usually standard parameters
determined during a life-time bioassay. |

Based on the results of the dietary carcinogenicity studies in mice and rats, the justifications

presented by the sponsor for the findings of liver adenomas in mice at 200mg/kg/d, to be caused

by an indirect mechanism of CL 284-846 on liver cells may be acceptable. The 200mg/kg dose

represents 1176x the maximum recommended human dose per day on a mg/kg basis or 95x on a

mg/m basis. The sponsor suggested that the liver adenomas in mice are caused by an
“epigenetic’” mechanism based on the following Juauﬁcatxon/reasomng

- the liver adenomas were found in female mice and not males (exceeded historical control :
range),

- the finding was not dose dependent. seen only at the high dose of 200mg/kg,

- only in mice not in the rat,

- no liver hyperplasia or carcinomas were seen in these animals or any other amrnals)

- No liver adenomas in males kept for 4wk recovery following 65wk of daily dietary dosing
(incidence comparable to cont),

- CL-284-846 is not mutagenic cpd in 2 in gene mutation assays.

- the sponsor referrenced the literature including studies and conclusions by the NTP
indicating that “findings of liver tumors in mice only, does not carry the same weight for
human risk as a trans-species, multiple site carcinogenic response™. Similar conclusions
have been published in the literature including the ICH (FR notice, Aug 1996).

- the induction of the liver adenomas maybe an epi-genetic and indirect mechanism.
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Other effects of CL 284-846 included death, inconsistant effect on mean wt and/or wt gain with
or without increase in food intake, and, in general, increase in liver wt (absol and/or rel). Liver
centrilobular hypertrophy occurred in all 3.rat 3mo dose range finding studies (diet and gavage),
in the mouse 3mo diet and Smo gavage studies (not in the 3mo dietary study using
C57BL/6NCrIBR strain), and in the mouse car studies; no liver hyperplasia or carcinomas were
seen in these animals at incidences that exceeded the concurrent or historical control range.

It is the reviewer’s opinion however, that the sponsor’s conclusion that zaleplon is not
mutagenic, is arguable. Zaleplon was clastogenic in presence and/or absence of metabolic
activation, causing structural and numerical aberrations (polyploidy and
endoreduplication) when tested in the Chinese hamster ovary cells and human lymphocyte
chromosomal aberration assays. Therefore, a possible mutagenic mechanism of induction
of liver adenomas can not be ruled out.
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STATISTICAL REVIEW AND EVALUATION

NDA: 20-859. - Pre-Clinical Studies (Carcinogenicity Evaluation)

Applicant: Wyeth-Ayerst. ocT
Name of Drug: CL 284,846 (Sonata, Zaleplon, capsule)

Document Reviewed: Volumes 1.58, 1.59, 1.73, and 1.74, received 8/6/98

9 1998

1. INTRODUCTION

The sponsor has submitted a report containing details of the results of analyses of data collected
for both mouse and rat studies together with diskettes containing this data. These two studies
were intended to assess the carcinogenic potential of Zaleplon in mice and rats. Zaleplon was
administered orally in dietary mixture at some selected dose levels. The duration for both the
mouse and the rat studies was 104 weeks.

2. MOUSE STUDY (# 450)

2.1. Design

In this study an experiment was conducted in which 450 female and 450 male CD-1 mice were
observed for carcinogenicity under specified laboratory and dietary conditions for 24 months.
These animals were randomly divided into six groups of equal sizes to receive different dose
levels of Zaleplon (in dietary admixture): 0, 0, 25, 50, 100, and 200 mg/kg/day. These dose
levels will be known as first control, second control, low, medium, medium high, and high,
respectively. The animals were observed daily for mortality and morbidity and were examined
weekly for the presence of masses. At the end of the study all surviving animals were necropsied

and microscopically examined.
2.2. Sponsor’s analysis
Survival analvsi
The sponsor has applied log-rank test and trend analysis using ordinals (0, 1, 2, 3, 4) and dose
proportiomals (0, 25, 50, 100, 200). The sponsor reported that there was a significant decrease

in dose related survival (p-value=0.04 for males and 0.004 for females). A summary of the
" survival and deaths distributions is given in Table 1.

Survival curves for male and female mice are shown in figures 1 and 2, respectively.
Tumor data analysis

The sponsor has applied cxacf tests (the log-rank test for fatal tumors and Mantel-Haentze] test
for incidental tumors) and Peto’s test (Peto and al. 1980) for the combined fatal and incidental




2

tumors for each turnor type. These trend tessts were applied using both dose proportionals and
dose ordinals. Table 2 presents the significant results for the incidence of tumors for Zaleplon
doses versus the controls.

2.3. Reviewer’s Analysis

FDA Statistical Decision Rul

FDA classifies a tumor asa “common” tumor if the incidence rate is >1% and as a “rare” tumor
if the incidence rate is s1%.

The decision rules which FDA statisticians follow are summarized below.

1. For common tumors, the level of significance used in pairwise comparisons is & =0.01 and in
trend analysis the level of significance used is & =0.005.

2. For rare tumors, the level of significance used in pairvﬁsc comparisons is @ =0.05 and in
trend analysis the level of significance used is & =0.025.

Survival analysi

This reviewer has carried out a homogeneity analysis and a trend analysis on the survival data
for male and female mice separately, using two statistical methods. The first method used Cox’s
statistic for life tables (see reference 2 or 4) and the second used Kruskal-Wallis statistic for
survival data (see reference 2 or 5). Both Cox’s and Kruskal-Wallis statistics use a Chi-square
test, weighted with a calculated variance-covariance matrix, that is derived from an observed life
table but, the difference between the two statistics is that the latter gives more weight to early '
deaths. The homogeneity analysis carries out the testing of the hypothesis of equality of survival
distributions among the treatment groups and the trend analysis carries out the testing of the
hypothesis of a linear trend in the survivals among the treatment groups of animals.

The results of analysis confirm the sponsor’s results that show a significantly decreasing dose
related trend in survival for both nale and female nice. '

Tumor data analysis

This reviewer has carried out a trend analysis, using FDA’s approach (which is implemented in a
SAS program) for analyzing the incidence of tumor for Zaleplon doses versus the combined
control (placebo). This program employs the same statistical method the sponsor applied in the
trend analysis (Peto et al (1980)) for the combined fatal and incidental tumors using dose
proportionals. The purpose of this analysis is to see if there is an increase (or decrease) in the
number of animals who show tumors as the dose level increases from the lowest (control) to the
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highest dose. The results of analysis for female and male mice are shown in Tables 3 and 4,
respectively. Tables 3 and 4 show similar results as those found by the sponsor.

According to the FDA’s rule stated above, only the following tumor types in female mice are
considered significant.

Adenoma,hepatocellular (Liver) (p-value<0.001), and
Fibrosarcoma or sarcoma (skin) (p-value=0.02).

3. RAT STUDy (#419)
3.1. Design

In this study an experiment was conducted in which 300 female and 300 male rats were studied
for carcinogenicity under specified laboratory and dietary condition for 24 months. Males (as
well as females) were randomly divided into four groups of sizes 120, 60, 60, and 60 animals to
receive the dose levels of Zaleplon (in dietary admixture) 0, 1, 10, and 20 mg/kg/day,
respectively. These dose levels were known as control, low, medium, and high, respectively.
The animals were observed daily for mortality and morbidity and were examined weekly for the
presence of masses. At the end of the 24 months all surviving animals were necropsied and
microscopically examined.

3.2. Sponsor’s analysis
S Cw ] I -

The sponsor has applied log-rank test and trend analysis using ordinals (0, 1, 2, 3) and dose
proportiomals (0, 1, 10, 20). The sponsor reported that there was no significant difference in
mortality among treatment groups nor a significant dose-related trend in mortality. A summary
of the survival distributions is given in Table 5.

Survival curves for male and female rats are shown in figures 3 and 4, respectively.

Tumor data analysis

The sponsor has applied similar methods of analysis as were described above in the mouse study.
These tests were carried out for the incidence of tumors for Zaleplon doses versus the control.
The results of analysis indicate that there was a significant positive dose-related trend in the

" number of animals with tumor for specific tumor types as shown in Table 6.




3.3. Reviewer’s Analysis
Survival analvsi

This reviewer has carried out a homogencity analysis and a trend analysis on the survival data
for male and female rats separately, using the statistical methods that were described above for
the mouse study..

The results of analysis confirm the sponsor’s results that there was no significant difference in
mortality among treatment groups nor a significant dose-related trend in mortality.

Tumor data analysis

This reviewer has carried out the trend analysis for the tumor data, using the FDA’s approach
described above in the mouse study. The results of analysis for fernale and male rats are shown
in Tables 7 and 8, respectively. Tables 7 and 8 show similar results as those found by the
sponsor.

According to the FDA’s rule stated above, none of the tumor types in both female and male rats
are considered significantly dose-related.

4. SUMMARY AND CONCLUSION

This reviewer has carried out an analysis for survval and a trend analysis for the incidence of
tumors, for both the mouse and the rat studies.

For the mouse study, the sponsor had studied 450 mice for each sex (75 mice for each of the
groups receiving 0, 0 (two controls), 25, 50, 100 and 200 mg/kg/day) for carcinogenicity
potential of Zaleplon. The results of the survival analysis showed that there is a statistically
significant (p-values0.04) positive dose-related linear trend in mortality for both females and
males. The results of analysis for the incidence of tumors show dose-related positive trend in
liver adenoma,hepatocellular (p-value<0.001) and in skin fibrosarcoma or sarcoma (p-
value=0.02) for female mice that is, in FDA's view, considered statistically significant.

For the rat study, the sponsor had studied 300 rats for each sex (120 rats for control and 60 rats
for each of the groups receiving 1, 10, and 20 mg/kg/day) for carcinogenicity potential of
Zaleplon. No significant results, in both the survival analysis and the tumor analysis, were
found.
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This review consists of 5 ages, 8 tables, and 4 figures.
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Table 1. .

Sponsor’s Survival Analysi# for the Mouse Study (# 450)

DOSAGE (mg/kg/day)
0 25 S0 - 100 200
Animals initially on study 150 75 5 1 78
Accidental deaths (] 0 0 (i} (i
Killed in extremis 5 0 0 1. o
Natural deaths ~ 68 44 33 4 47

Animals surviving to study termination® 77 31 42 34 28
Kaplan-Meier endpoint survival rate L) 51 41 56 45 37

Survival analysis (p-value) o 0.04
Animals initislly on study 150 715 - 75 75 75
Accidental deaths 0 0 0 () 0
Killed in extremis 4 5 1 2 3
Natitral deaths 81 41 41 48 5
ol . - Animals surviving to study termination® 65 29 33 25 19
' Kaplan-Meier endpoint survival rate (%) 43 39 44 33 25
.. Survival analysis (p-value) ) 0.004*
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2 Table 5.

Sponsor’s Survival Analysis for the Rat Study (# 419)

Vd

-
L S Tt

I: c:um: Diet . 38/1200) (32 53/2!:48:)

2: 1 mg/kg/day . 23/60 38%) - 30/60 (sos}

3: 10 mp/kg/day - | 17/60 28%) 30/60 (50%)

4: 20 mp/kg/day 23/60 (38 %) 28/60 (47%)
&= denominator indicates initial group size.

There were no satistically significant differences in mortality amon
£roups nor a siguificant dose-related trend in mortality, 5 e dose

APPEARS THIS WAY ON ORIGINAL
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