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1. EXECUTIVE SUMMARY
Reports and data from two studies, in rats and mice, were provided.
The study report and data
for the rat study were originally submitted with IND 73061 from the same Sponsor. The results
of the FDA analysis of the rat study are summarized in the statistical carcinogenicity review
dated 22 April 2008. Although the current analysis of the rat study is slightly different, only the
new mouse study contains completely new results.

(b) (4)

According to the mouse report provided by the Sponsors: “The purpose of this study was
to evaluate the potential carcinogenicity of BG00012 following once daily oral gavage to CD-1
mice for at least 104 weeks and toxicokinetics following once daily oral gavage for 180 days.”
(page 18 of report) The objective of the rat report is expressed similarly. Each study included
five treatment groups, as described below.

1.1. Conclusions and Recommendations
The Sponsor describes the drug vehicle as hydroxypropylmethylcellulose (HPMC) or
hypromellose (3,500-5,600 cps), 0.8% w/v in reverse osmosis deionized water. For each study,
in each gender, there are five treatment groups. Animals were dosed once daily by oral gavage.
Gross aspects of the study designs for the main study animals are summarized in Tables 1 and 2

below:
Table 1. Design of Rat Study (75 animals per main study group/gender)
Treatment Vehicle BG00012 Dose Dosing
Group or Test Dosage Volume | Concent
Article (mg/kg/day) | (mL/kg) | ration®
1. Vehicle HPMC? 0 10 0
2. Low BG00012 25 10 2.5
3. Medium BG00012 50 10 5
4. Med-High" | BG00012 100 10 10
5. High” BG00012 150 10 15

& Hydroxypropylmethylcellulose or Hypromellose (3,500-5,600 cps), 0.8% w/v in reverse osmosis deionized water.
® Due to mortality, the High dose group (150 mg/kg/day, Group 5) males were terminated during Week 86 and the
Medium-High (100 mg/kg/day,Group 4) males were terminated during Week 88.

Table 2. Design of Mouse Study (75 animals per main study group/gender)

Treatment Vehicle BG00012 Dose Dosing

Group or Test Dosage Volume Concent
Article (mg/kg/day) | (mL/kg) ration®

1. Vehicle* | HPMC 0 10 0

2. Low BG00012 25 10 2.5

3. Medium BG00012 75 10 7.5

4. Med-High | BG00012 200 10 20

5. High BG00012 | 600/400°" 10 60/40°

 Hydroxypropylmethylcellulose or Hypromellose (3,500-5,600 cps), 0.8% wi/v in reverse osmosis deionized water.
® Due to mortality observed in the high-dose group, beginning on Day 9,.the dose level for Group 5 was decreased
from 600 mg/kg/day to 400 mg/kg/day (40 mg/mL) . For tests it is treated as dosage at 400 mg/kg/day.
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More detailed descriptions of the studies are provided in Section 3.2.1 and 3.2.2 below.
In this report the vehicle group is sometimes referred to as the “HPMC” or “control group” while
the other dose groups are referred to as “actual dose groups”, and, purposes of assessing trend,
the Vehicle, Low, Medium, Medium-High, and High dose groups (i.e., Groups 1-5) as “treated
groups.” Simple summary life tables in mortality are presented in the report in these sections of
this report. Also, because early very high mortality in the mice study, on day 9 dosage was
reduced from 600 mg/kg/day to 400 mg/kg/day. On all tests used in the FDA analysis it is
treated as the 400 mg/kg/day.

In Appendix 1, Figures A.1.1 and A.1.2 for rats display Kaplan-Meier estimated survival
curves for each study group for each gender. Two sets of plots are displayed for mice. Figures
A.1.3 and A.1.4 for mice display the Kaplan-Meier estimated survival curves for gender using
the original data while Figures A.1.5 and A.1.6 display the corresponding plots deleting those
animals that died before day 9, because of initial high mortality. Results of tests on survival in
rats and mice are summarized below:

Table 3. Statistical Significances of Tests of Homogeneity and Trend in Survival in the Rat
Study

Hypothesis Tested Males® Females
Log rank | Wilcoxon | Log rank | Wilcoxon

Rat Homogeneity over Groups 1-5 <0.0001 <0.0001 0.4421 0.2737
Homogeneity over Groups 1-4 <0.0001 <0.0001 0.2904 0.1602
Homogeneity over Groups 1-3 0.0292 0.0153 0.2090 0.1594
No trend over Groups 1-5 < 0.0001 <0.0001 0.3427 0.2033
No trend over Groups 1-4 <0.0001 <0.0001 0.1345 0.0389
No trend over Groups 1-3 0.0169 0.0119 0.1386 0.0734
No Difference Between Groups 1 vs 5 <0.0001 <0.0001 0.4943 0.3229
No Difference Between Groups 1 vs 4 <0.0001 | <0.0001 0.2503 0.0931
No Difference Between Groups 1 vs 3 0.0180 0.0142 0.1205 0.0613

# Due to mortality, the High dose group (150 mg/kg/day, Group 5) males were terminated during Week 86 and the
Medium-High (100 mg/kg/day,Group 4) males were terminated during Week 88.

From Figure A.1.1, in male rats, the HPMC vehicle and Low dose group are largely
intertwined, with the highest survival, while the Medium dose group has the next highest
survival, and the Medium-High and High dose groups having the lowest but quite close survival
over the study period. Note these groups were sacrificed early due to low survival, but in the
analysis such deaths are considered as censored times, not deaths. This is sufficient to cause
significant tests of lack of homogeneity, no trend, and no difference between the highest doses
and vehicle in groups 1-4 and groups 1-5 (all 12 p < 0.0001, usually much less than the 0.0001
level). Even the seperation of the Medium dose group from the Vehicle and Low dose is
sufficient to result in consistently statistically significant results (all six p <0.0292). The
situation in female rats is quite different. From Figure A.1.2, in female rats, although the HPMC
vehicle seems to have slightly highest survival, the survival curves of the other four dose groups
are generally quite close and are largely intertwined. While this is not strong evidence of no
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differences, it is evidence of no strong differences when comparing all five groups plus the High
dose to HPMC (all six p > 0.2033). Results of the tests using treatment subgroups 1-4 and 1-3
are primarily included to match those for male rats. Note that the Wilcoxon test is more sensitive
to early differences in survival and the corresponding test of lack of trend is barely statistically
significant at the usual level (i.e., Wilcoxon p = 0.0389), but this conclusion is not supported by

the Logrank test ( p = 0.1386).

Table 4. Statistical Significances of Tests of Homogeneity and Trend in Survival in the

Mouse Study
Hypothesis Tested Males Females
Log rank | Wilcoxon | Log rank | Wilcoxon
Mouse Homogeneity over Groups 1-5° <0.0001 | <0.0001 | <0.0001 | <0.0001
Homogeneity over Groups 1-4 0.1115 0.3129 0.4603 0.5208
No trend over Groups 1-5° <0.0001 | <0.0001 | <0.0001 | <0.0001
No trend over Groups 1-4 0.1119 0.3181 0.1847 0.2348
No Difference Between Groups 1 vs 5% | <0.0001 | <0.0001 | <0.0001 | <0.0001
No Difference Between Groups 1 vs 4 0.4876 0.7711 0.1099 0.1322

% Printed P-value bounds are identical whether one conditions on survival to day 9 or not.

Figures A.1.3 and A.1.4, in Appendix 1, display the gender specific survival curves over
the five dose groups in mice. Note that in both genders the High dose group is clearly separated
from the remaining dose groups. This is sufficient to result in the highly statistically significant
tests of homogeneity, lack of trend, and no difference between the High dose and the vehicle
dose group (for each gender all six p < 0.0001). One might speculate that the separation of the
High dose from the other dose groups may be due solely to the early deaths in the High dose
group, reflected in the initial drop in the Kaplan-meier curve apparent in the figures. Figures
A.1.5and A.1.6 in the appendix display the survival curves over the five dose groups
conditional upon animals surviving to at least until day 9. Even with this criterion, the High dose
remains seperated from the remaining dose groups. While the actual values of the significance
levels for the tests of homogeneity and trend over groups 1-5, and the pairwise comparison
between the High dose and vehicle are larger (and thus less statistically significant), the printed
values remain the same (i.e., all tests still have all six p < 0.0001).

In both sets of plots, for both genders, the survival curves for the dose groups 1-4 are
more or less closely intertwined, but with much higher survival than that in the High dose group.
This is consistent with the tests of survival completely deleting the High dose group, i.e., none of
the tests of homogeneity, lack of trend, and no difference between the next highest dose and the
Vehicle dose group were particularly statistically significant, at least at the usual 0.05 level
(Males: all six p >0.1115, Females all six p > 0.1009). This suggests that differences in survival
are largely due to differences in the High dose from the remaining dose groups.

Of course in a carcinogenicity study, primary interest is on the occurrence of cancers.
The statistical analysis of tumors compares tumor incidence over dose groups. Complete tumor
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