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The results showed statistically significant diffetence in efficacy of all doses of febuxostat compared
to placebo. The calculated lower 97.5% confidence limits also showed statistically significant
supetiority of febuxostat 80 mg QD by a superiority margin of 13% and by more than 13% for other
doses of febuxostat. This reviewer’s analysis results numetically differed slightly from those of the
sponsor, but agreed on the overall conclusion.

3.1.2 STUDY # C 02-010

Title: “A Phase 3, Randomized, Multicenter Study Comparing the Safety and Efficacy of Oral
Febuxostat versus Allopurinol in Subjects with Gout”.

3.1.2.1 Design and Objectives

This was 2 Phase 3, multicenter, randomized, double-blind, parallel-design, 3-arm study designed to
compate the safety and efficacy of febuxostat versus alloputinol in subjects with gout. The study
consisted of a screening visit (Day -14 for subjects who wete taking allopurinol or uricosuric agents
ptior to the study and between Day -14 and Day -3 for subjects who were not taking such agents
ptiot to the study), a Day -2 visit, and a Day 1 visit for randomization, followed by a 52-week double-
blind treatment petiod.

Subjects taking alloputinol or uticosuric agents prior to the study were to discontinue them at the
screening visit. These subjects were washed out of these medications for 14 days and began
prophylaxis at the screening visit (Day -14) with naproxen 250 g twice daily (BID) or colchicine 0.6
mg once daily (QD) and continued taking the medication through the day before the Week 8 visit.
Eligible subjects wete randomized in a 1:1:1 ratio to receive febuxostat 80 mg QD, febuxostat 120
mg QD, or allopurinol 300 mg QD. Approximately 250 subjects wete to be randomized to each
treatment regimen for a total of 750 randomized subjects. Subjects were evaluated at Weeks 2, 4, 8,
12, 16, 20, 24, 28, 32, 36, 40, 44, 48, and 52.

The primary objective of this study was to compate the safety and efficacy of febuxostat versus
allopurinol in subjects with gout.

3.1.2.2 Primary Efficacy Endpoint

The primary efficacy variable was the proportion of subjects whose last 3 serum urate levels were
<6.0 mg/dL.

3.1.2.3 Secondary Efficacy endpoints
The following secondary efficacy variables were assessed:

1. The proportion of subjects whose serum urate levels were <6.0 mg/dL.

2. The percent reduction in serum urate levels.

3. The percent reduction in pritary tophus size, as determined by physical measurement in the
subset of subjects with a primary palpable tophus at the Screening Visit.

4. The reduction in the total number of tophi in the subset of subjects with palpable tophi at the
screening visit.

5. The propottion of subjects requiring treatment for a gout flare between Weeks 8 and 52 of the 52-
week double-blind treatment period.
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3.1.2.4 Patients Analyzed

Intent-to-Treat (ITT) Population: The ITT population was defined as all randomized subjects
who received at least one dose of study drug and had serum urate levels 28.0 mg/dL at Day -2 as
determined by the central laboratozy.

Safety Population: The safety population was defined as all randomized subjects who received at
least one dose of study drug.

3.1.2.5 Disposition of Patients, Demography, and Baseline characteristics

Patients disposition is presented in Table 6 in the appendix. Seven hundred sixty subjects were
randomized into the study in the US and Canada and received at least one dose of study drug; 256
received febuxostat 80 mg QD, 251 received febuxostat 120 mg QD, and 253 received allopurinol
300 mg QD. Ovetall, 33% (252/760) of the subjects prematurely discontinued treatment; 88 (34%)
subjects discontinued from the febuxostat 80 mg QD group, 98 (39%) subjects discontinued from
the febuxostat 120 mg QD group, and 66 (26%) subjects discontinued from the allopurinol 300 mg
QD group. Of the subjects who prematurely discontinued from the study, 44% (111/252)
discontinued within the first 12 weeks and discontinuation rates declined thereafter. A greater
proportion of subjects in the febuxostat 120 mg QD treatment group prematurely discontinued
within the first 12 weeks of the study (53%; 52/98) compated to the febuxostat 80 mg QD (41%;
36/88) and alloputinol 300 mg QD (35%; 23/66) treattnent groups. The most frequent primary
reason for discontinuing study drg overall was lost to follow-up (25%, 64 subjects) as documented
by the investigator on the CRFs. A greater proportion of subjects in the febuxostat 120 mg QD
treatment group prematurely discontinued treatment due to gout flare and adverse events (29% and
23%, respectively) compared to the febuxostat 80 mg QD (11% and 18%, tespectively) and
allopurinol 300 mg QD (14% and 12%, respectively) treatment gtoups. Thitty-nine subjects
discontinued from the study due to a primary reason of ‘other’; withdrawal of consent (9 subjects)
and noncompliance (8 subjects) wete the most frequently reported ‘other’ reasons for
discontinuation.

Subject’s demographic and baseline chatacteristics are given in Table 7 in the appendix. Among all
subjects, there were no statistically significant differences among the treatment groups in gender,
race, age, weight, height, tobacco use, alcohol use, or BMIL. Overall, subjects ranged in age from 23 to
83 years. The mean age ranged from 51.6 to 52.0 years among all treatment groups. In all of the
treatment groups, the majority of the study population was Caucasian (275%) and most subjects
were male (295%). The majority of subjects reported the use of alcohol (Z63%) and were non-/ex-
tobacco users (Z82%). The mean BMI for all subjects was 32.5 kg/m?2 and 62% had a BMI of >30
kg/m2,

3.1.2.6 Sample size determination and Efficacy Analysis

3.1.2.6.1 Determination of éample size

A total of 750 subjects (250 per treatment group) wete expected to enroll in this study. The sample
size was to provide 1) at least 80% powet to meet the non-inferiority criteria between at least one
febuxostat treatment group and the allopurinol treatment group for the primaty efficacy variable
based on the assumptions below and 2) at least 90% power to detect a 15% difference between a
febuxostat treatment group and the allopurinol treatment group for the primary efficacy variable.
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3.1.2.6.2 Primary Efficacy Analysis
The treatment groups were compared in the following sequential order:

1. Binomial 97.5% confidence intervals, based on the nottnal approximation for the binomial
distribution, were calculated for the differences in response rates between each dose group of
febuxostat (80 mg QD and 120 mg QD) and the allopurinol 300 mg QD tteatment group. Non-
inferiority to allopurinol was declared if the absolute value of the lower bound of the 97.5%
confidence interval did not exceed 10%.

2. Each febuxostat dose group that was shown to be non-inferior to allopurinol in step 1 was
compared to the allopurinol treatment group to test for superiority. The test for superiority was
performed using Fisher’s exact test. If both dose groups of febuxostat wete compared to allopurinol,
supedority of a febuxostat dose group to the allopurinol treatment group was declared if the p-value
from Fishet’s exact test was less than or equal to the critical significance level based on Hochberg’s
procedure, and the response rate for the febuxostat dose group was higher than that for the
allopurinol treatment group. If only 1 dose group of febuxostat was compared to allopurinol,
superiority of the febuxostat dose group to the alloputinol treatment group was declared if the p-
value from Fishet’s exact test was <0.05. A description of Hochberg’s procedute is given in Study
#C02-009.

An additional analysis of the ptimaty efficacy variable summarized the number and petcentage of
subjects whose last 3 serum urate levels were <6.0 mg/dL ptior to and including the Week 28 visit.
A sensitivity analysis was conducted for the primary efficacy variable by using the available (1 or 2)
serum urate levels to determine response for subjects who prematurely discontinued before at least 3
sexum urate levels were obtained. This analysis examined the effect of assigning these subjects as
non-responders in the primary analysis. Subjects without post-baseline serum urate levels were not
included in this analysis.

A subject was categorized as having at least one cardiovascular risk factor if he had a history of
cardiovascular disease, diabetes, hypetcholesterolemia, hypetlipidemia, ot hypettension.

3.1.2.6.3 Secondary Efficacy Variables

For the secondary efficacy variables, no adjustments for multiple comparisons were performed.
Pairwise compatisons were made between the treatment groups.

Setum Utrate Levels <6.0 mg/dL

The number and percentage of subjects whose serum urate levels were <6.0 mg/dL were
summatized by treatment group at each visit. Pairwise comparisons between the treatment groups
were made with Fisher’s exact test at the Week 28, Week 52, and Final Visits. Additional analyses
wete conducted for subjects whose serum urate levels were <5.0 or <4.0 mg/dL at each visit. The
number and percentage of subjects whose serum urate levels were <6.0 mg/dL at the Final Visit
were also summarized by treatment group and baseline serum urate level. Pairwise comparisons
between the treatment groups wete made with Fisher’s exact test within each baseline grouping.
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Percent Reduction in Serum Utrate Levels

The actual values and percent teduction from baseline in serum urate levels wete summatized by
treatment group at each visit. Paitwise compatisons between the treatment groups for the mean
percent reduction values at the Week 28, Week 52, and Final Visits were made using contrast
statements within the framework of a one-way ANOVA with treatment group as the factor. The
baseline serum urate level was defined as the average of the Day -2 and Day 1 measurements.

Primary Tophus Size

The actual values and percent reduction from baseline in primary tophus size as determined by
physical measurement were summatized by treatment group at each visit for the subset of subjects
with a primary palpable tophus at the screening visit. Pairwise compatisons between the treatment
groups for the percent reduction values at the Week 28, Week 52, and final visits were made using a
Wilcoxon rank-sum test. An additional analysis was conducted after excluding elbow tophi. The
percent reduction in primary tophus size was also summarized for subjects with an average post-
baseline serum urate level <6.0 mg/dL or 26.0 mg/dL. If the primary tophus was no longer palpable
during the 52-week double-blind treatment period, the size was assumed to be zero.

Total Number of Tophi

The actoal values and reduction from baseline in the total number of tophi per subject wete
summarized by treatment group at each visit for the subset of subjects with palpable tophi at the
screening visit. Pairwise comparisons between the treatment groups for the reduction values at the
Week 28, Week 52, and final visits were made using a Wilcoxon rank-sum test. If the tophi were no
longer palpable during the 52-week double-blind treatment petiod, the total count was assumed to be
Zero.

Gout Flates

The number and percentage of subjects requiring treatment for a gout flare were summarized by
treatment group and time interval. Summaries were generated for flates reported befote the start of
treatment (priot to Day 1), during the 52-week double-blind treatment petiod (Day 1 to Week 52,
and during and after the intended 8-week prophylaxis period (Day 1 to Week 8 and Week 8 to Week
52, respectively). Flares occurting from Week 8 to Week 52 were further summarized in 8-week
intervals. Additional summaties were generated for flares occutting duting and after the prophylaxis
period based on each subject’s actual prophylaxis dosing dates. Pairwise compatisons between the
treatment groups for the percentage of subjects requiring treatment for a gout flare during the 52-
week double-blind treatment period, at the last time period (Week 48 to 52), and during and after the
intended and actual prophylaxis periods wete made with Fisher’s exact test. Separate summaties were
generated for subjects with or without palpable tophi at the screening visit, by reported anatomical
site, and by type of flare (monoarticulat and polyarticular). The petcentage of subjects requiring
treatment for a gout flare was also summarized for subjects with an average post-baseline serum
urate level <6.0 mg/dL or 26.0 mg/dL. The number of gout flares requiring treatment was
summarized by treatment group using the same titne intervals as for the analysis of the number of
subjects requiting treatment for a gout flare. Summaries were also generated for subjects with and
without palpable tophi at the screening visit. A subject who reported more than 1 gout flare during
the same time interval or per anatomical site was counted only once for that time interval ot
anatomical site. For the summaries of the number of gout flares requiring treatment, a gout flare was
counted once per onset day.
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Quality-of-life Analyses

The QOL questionnaire administered during the study consisted of 2 parts. The fitst part included
the SE-36 health survey and MOS health distress and the second included questions related to gout

(GAQ).

Results from the SF-36 health survey were handled according to the SF-36 analysis manual and
Interpretation guide, with the exception of the SF-36 reported health transition and MOS health
distress scales. Responses to the 5-point reported health transition scale were first reversed so that a
higher score was indicative of better health, then were rescaled to a 0-100 scale based on the range of
possible responses. If at least 2 of the 4 items in the 6-point health distress scale wete available, then
the scale score was calculated. In addition, the number of hours the subject was unable to leave
his/her house or complete his/her responsibilities wete analyzed as separate items. The actual scale
scores at each visit and the change from baseline to Weeks 24 and 52 and the final visit for each scale
were summarized by treatment group. Within each treatment group, the mean change from baseline
to post-baseline values at each visit was tested versus zero with a one-sample paired t-test. Pairwise
comparisons between the treatment groups for the mean change values at each visit were made using
contrast statements within the framework of a one-way ANOVA with treatment group as the factor.
Comparisons for the Treatment Satisfaction, Treatment Convenience, and Treatment Bother scales
from the gout questionnaire were based on actual scale scotes at each visit, since these responses
were not collected at baseline. '

Handling of dropouts or missing data

In order to be considered a responder in the primary efficacy analysis, each of a subject’s last 3 serum
urate levels must have been <6.0 mg/dL. If a subject prematurely discontinued from the study
before at least 3 serum urate levels were obtained, the subject was consideted a non-responder. A
sensitivity analysis was conducted for the primary efficacy vadable by using the available (1 or 2)
serum urate levels to determine response for subjects who prematurely discontinued befote at least 3
serum urate levels were obtained. This analysis examined the effect of assigning these subjects as
non-responders in the primary analysis. Subjects without post-baseline serum utate levels were not
included in this analysis. The baseline serum urate level was defined as the average of the serum urate
measurements obtained on Days -2 and 1. If a subject had a missing measutement for Day 1, the
baseline was defined as the measurement taken on Day -2. For all primary and secondary efficacy
analyses, missing data were not imputed.

With regard to QOL questionnaires, missing data for the SF-36™ Health Sutvey were handled using
techniques provided in the SF-36 analysis guidelines. Furthermore, values for missing 6-point MOS
Health Distress items were imputed using the mean of the available items if at least 2 of the 4 items
wete available. Missing data for the GAQ were not imputed.

No interim analyses wete petformed.

3.1.2.7 Sponsor's Resulis and Conclusions

3.1.2.7.1 Primatry efficacy outcome

Results from the sponsor’s analysis are given in Text Table 3. The proportions of subjects in the ITT

population whose last 3 serum urate levels were <6.0 mg/dL were 53%, 62%, and 21% in the
febuxostat 80 mg QD, febuxostat 120 mg QD, and allopusinol 300 mg QD groups, respectively).
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The lower 97.5% confidence limits on the differences of petrcentage of responders between
febuxostat 80 mg QD and allopurinol 300/100 mg QD, and 120 mg QD and zalloputinol 300/100
mg QD were 23% and 31%, demonstrating superiotity of febuxostat 80 mg QD telative to
allopurinol by a supetiority margin of 23% and by 32% for febuxostat 120 mg QD. The diffetence
between the febuxostat 80 mg QD and febuxostat 120 mg QD treatment groups was not statistically

significant.

Text Table 3

Propottion of Subjects Whose Last 3 Serum Urate Levels were
<6.0 mg/dL - ITT Subjects

Study #C 02-010

Febuzostat Febunzostat Allopurinel
80 mg QD I me QD 309 mg QD
Last 3 Seram Urage Levels <6.0 ma/dl. | wN (%) n'N 1%} /N %)
Yes 136/255  {53%; | 1340350 {62%) | 53/251 (1%} |
No 1194355 {47%) | 960250 (38%) | 198231  {79%)
Difference in
Proporiions oT.a% L1 Pvalue®
Fabuxesfat 80 mg vs. Allopurinel % £23.1%, 41.3%) <) BOEE
Febuxestat 120 mg vs. Allopawine] 41% £31.5%, 49.5%} <{). 00T

& 9V.5% confidence futerval for the difference in propartions bazed on the normal spproximation for fhe
binomizl distribufon

b P-values finre the Fiher's exact fest.

&  Statistical significanre versus allopurino! 300 mz QD st the 8.05 fevsl based on Hochbers's peocadure
for multiple comparizons i )

Statistical Tabla 14231

Source: Table 11.4a of sponsor’s analysis

When the primary efficacy vatiable was summarized at the Week 28 Visit, the proportions of subjects
whose last 3 seram urate levels were <6.0 mg/dL were 52%, 65%, and 20% in the febuxostat 80 mg .
QD, febuxostat 120 mg QD, and allopurinol 300 mg QD groups, respectively. The lower 97.5%
confidence limits on the differences of percentage of tespondets between febuxostat 80 mg QD and
allopurinol 300/100 mg QD, and 120 mg QD and allopurinol 300/100 mg QD were 23% and 37%,
demonstrating superority of febuxostat 80 mg QD telative to allopurinol by a supetiotity margin of
23% and by 37% for febuxostat 120 mg QD. Furthermote, the response rate in the febuxostat 120
mg QD group was statistically significantly gteater compared to the febuxostat 80 mg QD group.
Results are given in Table 8 in the appendix.

A sensitivity analysis was conducted for the primary efficacy variable by using the available (1 or 2)
serum urate levels to determine response for subjects who prematurely discontinued before at least 3 -
serum urate levels were obtained. In the primary analysis, these subjects were assigned as non-
responders since they did not have at least 3 serum urate levels. The proportions of subjects whose
last 3 serum urate levels were <6.0 mg/dL were slightly higher in this sensitivity analysis compared to
the overall analysis. Among I'TT subjects, response rates were 59%, 71%, and 24% in the febuxostat
80 mg QD, febuxostat 120 mg QD, and alloputinol 300 mg QD treatment groups, respectively. The
97.5% confidence intervals for the differences in response rates confirmed the superiority of each
febuxostat group compared to the allopurinol 300 mg QD group. The tesponse rate in the
febuxostat 120 mg QD group was statistically significantly greater compared to the febuxostat 80 mg
QD group (p<0.01).
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Response rates by baseline serum urate levels were lower in the allopurinol 300 mg QD treatment
group compared to each of the febuxostat treatment groups. Results are given in Table 9 in the
appendix.

3.1.2.7.2 Secondary Efficacy outcomes
Proportion of Subjects Whose Serum Utate Levels were <6.0 mg/dL at Each Visit

The proportions of subjects whose serum urate levels were <6.0 mg/dL were statistically
significantly greater in each of the febuxostat groups compared to the allopurinol 300 mg QD group
at the Week 28, Week 52, and final visits. A statistically significantly greater proportion of subjects in
the febuxostat 120 mg QD group compated to the febuxostat 80 mg QD group had a serum urate
level <6.0 mg/dL at the Week 28 Visit. The reduction in serum utate levels to <6.0 mg/dL was
observed in all treatment groups at the Week 2 Visit and was maintained throughout treatment.
Throughout the course of the study, response rates tanged from 69% to 82%, 79% to 88%, and 36%
to 45% in the febuxostat 80 mg QD, febuxostat 120 mg QD, and alloputinol 300 mg QD treatment
gtoups, respectively.

Petcent Reduction in Serum Utate Levels

The mean percent change from baseline in serum urate levels was statistically significantly different
between each of the febuxostat groups and the alloputinol 300 mg QD treatment group at the Week
28, Week 52, and Final Visits, with greater mean decteases observed in each of the febuxostat groups
compated to the allopurinol 300 mg QD group. In addition, statistically significant differences were
observed between the febuxostat treatment groups at the Week 28, Week 52, and final visits, with
greater mean decteases obsetved in the febuxostat 120 mg QD group compared to the febuxostat 80
mg QD group. The percent reduction in serum urate levels was observed in all treatment groups at
the Week 2 visit and was maintained throughout treatment. Throughout the course of the study,
mean percent changes from bascline ranged from -45% to -49%, -52% to -57%, and -33% to -37%-
in the febuxostat 80 mg QD, febuxostat 120 mg QD, and allopurinol 300 mg QD treatmeat groups,
respectively.

Petcent Reduction in Ptimary Tophus Size Determined by Physical Méasurement Among
Subjects with a Primary Palpable Tophus at Baseline '

Among subjects with a primary palpable tophus at baseline, there wete no statistically significant
differences between treatment groups for the percent change from baseline in primary tophus size at
the Week 52 or final visits. The percent change from baseline in primary tophus size was statistically
significantly different between the febuxostat 120 mg QD group and both the febuxostat 80 mg QD
and allopurinol 300 mg QD treatment groups at the Week 28 Visit. Subjects in the febuxostat 120
mg QD group had greater percent decreases from baseline in primary tophus size compared to the
febuxostat 80 mg QD and alloputinol 300 mg QD treatment groups at the Week 28 visit. In each
treatment group, there was a trend toward larger median percent changes from baseline over time.
The median percent change from baseline at Week 52 was -83.4%, -65.5%, and 49.7% in the
febuxostat 80 mg QD, febuxostat 120 mg QD, and allopurinol 300 mg QD treatment groups,
respectively.
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Percent Reduction in Primary Tophus Size Excluding Elbow Locations Detetmined by
Physical Measurement Among Subjects with a Primary Palpable Tophus at Baseline

Change in tophus size was evaluated excluding elbow tophi due to the vatiability in measurements
occutring at that site, which may be due to olecranon bursal fluid. Among subjects with a ptimary .
palpable tophus at baseline, thete were no statistically significant differences between treatment
groups for the percent change from baseline in primary tophus size (excluding elbow locations) at the
Week 28 or final visits. The percent change from baseline in primary tophus size (excluding elbow
locations) was statistically significantly different between the febuxostat 80 mg QD and allopurinol
300 mg QD treatment groups at the Week 52 visit. Subjects in the febuxostat 80 mg QD group had
greater percent decreases from baseline in primary tophus size compated to the allopurinol 300 mg
QD treatment group at the Week 52 visit. The median percent change from baseline at Week 52 was
-87.0%, -72.5%, and -28.7% in the febuxostat 80 mg QD, febuxostat 120 mg QD, and allopurinol -
300 mg QD treatment groups, respectively.

Percent Reduction in Ptimary Tophus Size by Average Post-baseline Serum Urate Level
Among Subjects with a Primary Palpable Tophus at Baseline

Among subjects with a primary palpable tophus at baseline, the median petcent change from baseline
in primary tophus size was numerically greater in the group that achieved an average post-baseline
serum urate level <6.0 mg/dL compated to the group that achieved an average post-baseline serum
urate level 26.0 mg/dL. At Week 52, the median percent change from baseline in primary tophus
size was -75.0% in the group of subjects that achieved an average post-baseline serum urate level
<6.0 mg/dL compared to -49.7% in the group of subjects that achieved an average post-baseline
serumn urate level 26.0 mg/dL.

Reduction in Total Number of Tophi Among Subjects with Palpable Tophi at Baseline

Among subjects with palpable tophi at baseline, no statistically significant differences were obsetved
between treatment groups in the change from baseline in number of tophi at the Week 28, Week 52,
- and final visits. In each treatment group, there was little change in median values over time. A
dectease in the mean number of tophi was noted over time in each treatment group and the mean
change from baseline at Week 52 was -0.4, -1.0, and -0.7 tophi in the febuxostat 80 mg QD,
febuxostat 120 mg QD, and allopurinol 300 mg QD treatment groups, respectively.

Proportion of Subjects Requiting Tteatment for a Gout Flare

The majority of subjects in each treatment group received treatment for a gout flate duting the study,
with similar percentages reported by subjects in the febuxostat 80 mg QD, febuxostat 120 mg QD,
and allopurinol 300 mg QD treatment groups (64%, 72%, and 65%, respectively). Similar
percentages of subjects had flares requiring treatment during the scteening period before study drug
had been started (8% to 11% across treatment groups). During the intended 8-week prophylaxis
period (Day 1 to Week 8), a statistically significantly greater proportion of subjects in the febuxostat
120 mg QD (36%) treatment group required treatment for a gout flare compared to both the
febuxostat 80 mg QD (22%) and allopurinol 300 mg QD (21%) treatment groups. Results similar to
the Day 1 to Week 8 period were observed during the actual prophylaxis period, which was based on
a subject’s actual prophylaxis dosing dates. No statistically significant differences were observed
between treatment groups either after the intended 8-week prophylaxis period (Week 8 to Week 52)
or during the 52-week double-blind treatment period (Day 1 to Week 52). During the 8-week
intervals after the intended 8-week prophylaxis petiod, the proportion of subjects requiting treatment
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for a gout flare was initially higher in each treatment group than during the intended 8-week
prophylaxis period, but the proportions were generally similar among treatment groups and gradually
. decteased over time. Of note, there wete fewer subjects with flares requiting treatment during the last

4 weeks of the study (Week 48 to Week 52) in the febuxostat 80 mg QD and febuxostat 120 mg QD
groups (8% and 6%, respectively) compared to the allopurinol 300 mg QD group (11%), although
these differences were not statistically significant.

Proportion of Subjects Requiring Treatment for a Gout Flare by Average Post-baseline
Serum Urate Level

The propottion of subjects requiring treatment for a gout flare was numerically lower during the last
4 weeks of the study (Week 48 to Week 52) among the group of subjects that achieved an average
post-baseline serun urate level <6.0 mg/dL compated to the group of subjects that achieved an
average post-baseline serum urate level 26.0 mg/dL (6% vs. 14%). Similat to the overall profile, in
both groups of subjects, the overall incidence of subjects requiring treatment for a gout flare
decreased over time.

Quality-of-life Results
Short Form-36 Health Sutvey

There wete no statistically significant differences between the treatment groups at the Week 24 visit
for any SF-36 component and improvements from baseline were generally similar. The allopurinol
300 mg QD treatment group had statistically significantly greatet improvements than the febuxostat
120 mg QD treatment group at the final visit in physical functioning, general health, vitality, social
functioning, role-emotional, reported health transition, PCS, and MCS. With the exception of social
functioning, these differences were not statistically significant at the Week 52 visit. Additionally, the
allopurinol 300 mg QD treatment group had statistically significantly greater improvements than the
febuxostat 80 mg QD treatment group at the final visit in physical functioning and role-emotional.
These compatisons wete not statistically significant at the Week 52 visit. At the Week 52 visit, the
febuxostat 120 mg QD treatment group had greatet improvement than the febuxostat 80 mg QD
treatment group in bodily pain and the febuxostat 80 mg QD treatment group had greater
improvement than the febuxostat 120 mg QD treatment group in social functioning,

11.4.1.3.2 Medical Outcomes Study Health Distress Scale

There were no statistically significant differences between the treatment groups at the Week 24 or
Week 52 visits in MOS health distress. The alloputinol 300 mg QD treatment group had a statistically

significantly greater improvement than the febuxostat 120 mg QD treatment group at the final visit
in MOS health distress.

Gout Assessment Questionnaire

Statistically significant improvements from baseline were observed in each treatment group at the
Week 24, Week 52, and final visits in the following components of the GAQ: gout concern, gout
pain and severity, gout flare symptom interference, well-being, productivity, and hours unable to

leave home.

There wete no statistically significant differences between the treatment groups at the Week 52 visit
in any of the GAQ domains and the itnprovements were generally similar between the treatment
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groups. There were also no statistically significant differences between the treatment groups at the
Week 52 visit for the hours unable to leave home or the hours unable to work. Improvements in the
houts unable to leave home were greater for the febuxostat 80 mg QD and allopurinol 300 mg QD
treatment groups than for the febuxostat 120 mg QD tteatment group. Improvements in the hours
unable to work were greater for the febuxostat 80 mg QD treatment group than for the febuxostat
120 mg QD and allopurinol 300 mg QD treatment groups.

The alloputinol 300 mg QD treatment group had statistically significantly greater improvements than
the febuxostat 120 mg QD treatment group in gout concern and gout pain and sevetity at the final
visit. The allopurinol 300 mg QD treatment group had statistically significantly greater mean values
for treatment satisfaction than in each of the febuxostat treatment groups at the Week 24 visit.
Additionally, the allopurinol 300 mg QD treatment group had statistically significantly greater mean
values for treatment satisfaction and treatment bother than the febuxostat 120 mg QD treatment
group at the final visit. Subjects in the febuxostat 80 mg QD treatment group had statistically
significantly greater improvement than the febuxostat 120 mg QD treatment group in gout concern
and hours unable to leave home at the final visit in addition to greater mean values for treatment
satisfaction.

3.1.2.8 Reviewers Findings and Conclusions

To verify the sponsor’s analysis this reviewer reanalyzed the primary efficacy varable. This reviewer
analyzed the data of all patients with obsetvations up to 52 weeks as the pritnary analysis. In addition,
to evaluate the sensitivity of the analysis this reviewer also analyzed the data all patients with all
observations and 52 weeks completers. Also to make a comparison with Study #C 02-009 a fourth
populauon of all pauents with observations up to 28 week was analyzcd Text Table 4 shows this
reviewer’s analysis.

Text Table 4
*P-values Comparing Respondets in Febuxostat and Placebo and
97:5% Confidence Intervals on difference of Percentage of Responders Between
Febuxostat and Alloputinol
Study # C 02-010

97.5 %
Population Treatment N rResponder Percent C. I.
SRR RE AR AARARRRAR DA AR ARRR R AR AR AR RA R AR ARARA PR AR RRAR AR RR A RARERRD RN AR AR AR AD AR AR R AR AR
A1l patients FEBUXOSTAT 120 MG QD 251 138 SS 26 - 45
A1l observations FEBUXOSTAT 80 MG QD 256 128 50 21 - 40
ALLOPURINOL 300 MG QD 253 50 20
A1l patients FEBUXOSTAT 120 MG QD 251 139 55 26 - 45
Observations up to Week 52 FEBUXOSTAT 80 MG QD 256 131 51 22 - 41
regardless if patients ALLOPURINOL 300 MG QD 253 50 20
completed 52 weeks :
52 weeks completers FEBUXOSTAT 120 MG Qb 153 110 72 35 - 58
observations up to 52 weeks FEBUXOSTAT 80 MG QD 168 102 61 23 - 47
ALLOPURINOL 300 MG QD 187 48 26
A1l patients FEBUXOSTAT 120 MG QD 251 156 62 34 - 50
Observations up to Week 28 FEBUXOSTAT 80 MG QD 256 132 52 24 - 40
ALLOPURINOL 300 MG QD 253 51 20

* All p-values comparing febuxostat and allopurinol or comparing febuxostat and placebo were <0.0001.
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For 52 weeks data the calcnlated lower 97.5% confidence limits showed supetiotity of febuxostat 80
mg QD in efficacy relative to alloputinol by a supetiotity margin of 22% and by 26% for febuxostat
120 mg QD. Twenty eight weeks data demonstrated a superiority of febuxostat 80 mg QD relative to
alloputinol by a supetiority matgin of 24% and by 34% for febuxostat 120 mg QD.

3.1.3 STUDY # TMX-00-004

Title: “Phase 2, Dose-Response, Safety and Efficacy Study of Otal Febuxostat (TMX-67) in Subjects
with Gout”.

3.1.3.1 Design and Objectives

This was a Phase 2 randomized, double blind, placebo-controlled, parallel-group, multicenter study
with a 2-week washout/run-in petiod and a 4-week treatment period. One hundred twenty healthy
male and female subjects were enrolled.

Subjects who were taking allopurinol or uricosuric agents discontinued them at the screening visit.
Subjects were washed off of these medications for 2 weeks. Subjects who were not receiving
alloputinel ot uricosutic agents started a 2-week run-in petiod prior to begin prophylactic treatment
with colchicine. All subjects began treatment with colchicine 0.6 mg BID and continued for 4 weeks,
stopping the day before the Day 14 visit (Day 13). The purpose of the colchicine treatment was to
dectease the incidence of gout flates duting the 2-week washout/run-in petiod and during the first 2
weeks of the double-blind treatment period.

Qualified subjects with serum urate levels 8.0 mg/dL entered the double-blind treatment petiod
and were randomly assigned to-1 of the 4 treatment groups:

Group A: Placebo to match febuxostat QD (6 placebo tablets)

Gtoup B: Febuxzostat 40 mg QD (2 x 20 mg febuxostat + 4 placebo tablets)
Group C: Febuxostat 80 mg QD (4 x 20 mg febuxostat + 2 placebo tablets)
Group D: Febuxostat 120 mg QD (6 x 20 mg febuxostat)

Double-blind treatment visits occutred on Days 7, 14, 21 and 28. Subjects who completed the 4 week
treatment period were given the option of enrolling into a 52-week open-label study of febuxostat
(Protocol No. TMX-01-005).

The objective of this study was to select oral dose(s) of febuxostat, which safely and effectively
decrease serum urate levels in subjects with gout.

3.1.3.2 Primary Efficacy Endpoint

The primary efficacy vatiable was “success” rate, defined as the proportion of subjects whose serum
urate level decreased to <6.0 mg/dL after treatment with study drug (Day 28). Serum urate levels
wete evaluated by 2 methods during the study. One sample was measured at the central lJaboratory
using an enzymatic method and the second sample was measured by a specialty laboratory using 2
high-pressure (petformance) liquid chromatography (HPLC) method.
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3.1.3.3 Secondary Efficacy endpoint

The secondaty efficacy vatiables included the proportion of subjects whose serum urate level
decreased to <6.0 mg/dL after treatment with the study drug by Days 7, 14 and 21; the petcent
reduction in serum urate levels from baseline to Days 7, 14, 21 and 28; the maximum percent
reduction in serum urate level from baseline duting the entire treatment period; and the percent
reduction in 24-hour urine uric acid level from baseline to Day 28. Other efficacy variables included
the incidence of gout flares, the changes in joint x-ray abnormalities from baseline to Day 28 and
components of the QOL questionnaires.

3.1.3.4 Patients Analyzed

Intent-to-Treat (I'T'T) Population: The ITT population was defined as all randomized subjects
who had a serum urate level of 8.0 mg/dL (using the enzymatic method) on Day -2.

Safety Population: Safety population was defined as all randomized subjects who received at least
one dose of study drg,

3.1.3.5 Disposition of Patients, Demography, and Baseline characteristics

Table 10 in the appendix presents the disposition of all randomized subjects. One hundred fifty-three
(153) subjects were randomized into the study and received at least one dose of study dmg (38
received placebo, 37 received febuxostat 40 mg QD, 40 received febuxostat 80 mg QD and 38
received febuxostat 120 mg QD). Overall, 8 (2 placebo, 1 febuxostat 40 mg QD, 3 febuxostat 80 mg
QD and 2 febuxostat 120 mg QD) of the 153 subjects prematurely terminated from the study. The
most common primary reason for premature termination was due to an adverse event (1 placebo, 1
febuxostat 40 mg QD, 2 febuxostat 80 mg QD and 2 febuxostat 120 mg QD).

Summary of demographic and baseline charactetistics is given in Table 11 in the appendix. Overall,
subjects ranged in age from 23 to 80 years. The mean age ranged from 52.2 to 56.2 yeats among all
treatment groups. In all of the treatment groups, the study population was predominantly Caucasian
(284%) and most subjects were male (284%). No significant differences wete observed among the
treatment groups for demographic characteristics. Among the subjects who had 24-hour urine uric
acid levels collected at baseline, the majority (79%) was categotized as under -excretors of utic acid
(utine uric acid <800 mg/day), while 21% were categotized as overproducets of uric acid (utine uric
acid >800 mg/day). Results were similar across the treatment groups. Overall, 24% of all subjects
had a palpable tophus present at baseline.

3.1.3.6 Sample sige determination and Efficacy Analysis
3.1.3.6.1 Determination of sample size

Sample size considerations were based on having good power to detect z statistically significant
difference between each of the febuxostat dose groups and placebo in the proportion of success. It
was estimated that 23 subjects per treatment group would provide at least 90% power to be able to
detect a difference between febuxostat dose group and placebo with 2 two sided significance level of
0.05. This assutmes an 80% responder rate for any of the febuxostat dose groups and 30% for
placebo. One hundred twenty (120) subjects were entolled in this study with 30 subjects per
treatment group to allow for a dropout tate of approximately 20%.
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3.1.3.6.2 Primary Efficacy Analysis

The “success” rates wete summarized and compared between each of the febuxostat treatment
groups and placebo using Fishet’s exact test. The pairwise compatisons were made using Hochberg’s
procedure, where the 3 pairwise p-values were ordered from smallest to largest and the largest p-
value was compared to 0.049. If the largest pairwise p-value was less than or equal to 0.049, then all 3
comparisons were considered statistically significant. If the largest pairwise p-value was greater than
0.049, then the second largest pairwise p-value was compared to 0.049/2=0.0245. If the second
largest pairwise p-value was less than or equal to 0.0245, the remaining comparisons were considered
statistically significant. If the second latgest pairwise p-value was greater than 0.0245 then the third
largest pairwise p-value was compared to 0.049/3=0.0163 and the procedure continued as described
above. Similar analyses were conducted for the proportion of subjects whose serum urate level
decreased to <4.0 mg /dL and <5.0 mg g/dL by Day 28.

9.7.1.4.2 Secondary Efficacy Vatiables

Fisher’s exact test was used to compatre the proportion of subjects whose serum urate level decreased
to <6.0 mg /dL at Days 7, 14 and 21. Adjustments for multiple comparisons were made using
Hochberg’s procedure. The percent reduction in serutn urate levels from baseline to each of the
study visits was summarized by treatment group using descriptive statistics and the treatment groups
wete compared with a one way analysis of vatiance (ANOVA) model with treatment group as the
factor. In addition, pairwise compatisons using the t-test were performed between placebo and each
of the febuxostat treatment groups. Adjustments for multiple comparisons were made using
Hochberg’s procedure. Similar analyses were performed using the maximum percent reduction and
the 24-hour urine uric acid level. The percent reduction in serum urate levels from baseline to Day 28
was also summatized by bascline creatinine levels <1.0 mg/dL, 1.0-1.5 mg/dL, >1.5 mg/dL),
baseline urine uric acid production and baseline tophus presence. In addition, the incidence of gout
flares during the study for all randomized subjects and for all ITT subjects was summarized overall
and by severity by treatment group. Separate summaries were generated for gout flares reported
duting the colchicine/ febuxostat and febuxostat only treatment periods and for subjects with and
without tophi at baseline. :

9.7.1.4.3 Quality-of-life Analyses

The QOL questionnaite was administered on Day 1 and at the end of the study (Day 28) or
ptematute termination. The questionnaite used in this study was 2 combination of 2 parts. The first
patt included the SF-36 questionnaite and the second included questions related to gout, with a
separate analysis performed for each part. For each part, baseline was defined as the score on Day 1
and post-dose was defined as the score on Day 28. Subjects who prematurely terminated from the
study were not included in this analysis. The SF-36 questionnaire data were handled according to the
SF-36 analysis manual and interpretation guide.

Part I: SF-36 questionnaire:

For each scale, a transformed score was computed separately for Day 1 and Day 28. Descriptive
statistics were estimated for the baseline, post-dose and change from baseline to post-dose score.
Also, 2 one-way ANOVA was performed for the change from baseline to post-dose scote for each
scale with treatment group as the factor. Each of the febuxostat treatment groups was compared to
placebo using the appropriate pairwise contrast within the ANOVA model. Within treatment group
changes were analyzed using paired t-tests.
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Part II: Gout Questionnaire:

This part contained 7 items for Day 1 and 12 items for Day 28. For each item, descriptive statistics
wete computed for baseline, post-dose and change from baseline to post-dose for those items that
had both a baseline and a post-dose value. Similar analyses as described above in Part I were
performed for the changes from baseline to post-dose.

3.1.3.6.3 Handling of dtopoixts or missing data

The last observation carried forward (LOCF) method was used to impute missing data for the
primary and secondary efficacy vatiables. The baseline values were cartied forward to subsequent
visits if necessary.

3.1.3.6.4 Interim analysis

An interim analysis of the serum urate and safety data was conducted for 122 subjects who had
completed the study by June 15, 2001. It was expected that entollment would be nearly completed by
that date. The objective of this administrative look was to facilitate the dose selection process for
formulation development and initiation of the Phase 3 progtam. The analysis was conducted by a
designated third party that did not have any involvement in the study conduct or any study activity.
The data entry and database management proceeded without knowledge of the individual subject’s
treatment assignment. Upon resolution of the relevant queties, the randomized treatment codes were
released to the third party. The results of the analysis were sutnmatized by treatment groups, while
not identifying the individual subject’s treatment assignment. Accordingly, the alpha expended for
the interim analysis was 0.001, thus the Type I error rate adjustment was made from 0.05 to 0.049 in
the final analysis of this study.

3.1.3.7 Sponsoer's Results and Conclusions
3.1.3.7.1 Primary efficacy outcome

A summary of the success rates at the end of treatment is summarized by evaluation method and
treatment group in Text Table 5. As measured by either serum urate evaluation method at the
completion of treatment, a statistically significant greater proportion of subjects in each febuxostat
treatment group had a serum urate level of <6.0 mg/dL compared to the placebo group. Within the
febuxostat treatment groups, the proportion generally incteased with increasing dose.

Text Table 5
Success Rates (Serum Utate <6.0 mg/dL) at the End of
Tteatment - ITT Population
Study #TMX-00-004

Febuixostat Febuyostat FPeburostat
Placcho 40 e QD 80 mg QD ez QD
_{N=35) (N=34) (8=37) N3 |
mstic 3% {2133) 56% (1934) 163 {28537 9495 (32/34)*
e 3% {135} $395 28734y LTI 9485 {32734y
¢ Swtistically significamty diffarent from placebo (p<0.001) using Fisher's sxact tast.

Crozs Refereaca: Statistical Table 14,2.1,1 and Appsadicas 18.2-61.3 and 16.2-6.1.2.
Source: Table 11.4a of sponsor’s analysis
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3.1.3.7.2 Secondary Efficacy outcomes
Success Rates at Each Visit

Statistically significant greater proportions of subjects in each febuxostat treatment group (compared
to the placebo group) had a serum utate level of <6.0 mg/dL at each visit (Days 7, 14 and 21) as
determined by either serum urate evaluation method.

Percent Reduction in Serum Urate Levels from Baseline at Each Visit

The mean percent teduction from baseline in serum urate level, a secondary efficacy vatable,
differed among febuxostat treatment groups at each visit, with the greatest percent reduction seen in
the 120 mg QD group. Nevertheless, each febuxostat treatment group showed a statistically
significantly greater petcent reduction from baseline urate level (compared with the placebo group) at
“each visit (Days 7, 14, 21 and 28). Results similat to the overall analysis were obsetved when the
mean percent change from baseline to Day 28 in serum utate levels was summatized by subgroup
based on baseline serum creatinine levels.

Maximum Percent Reduction in Serum Urate Levels from Baseline During the Entite
Treatment Period

The maximum percent reduction in serum utate levels from baseline during the entire treatment
period was statistically significantly greater in each of the febuxostat treatment groups compared to
the placebo group. Mean maximum percent reductions from baseline ranged from 42.53% to 62.78%
among the febuxostat treatment groups and 9.99% in the placebo group using the enzymatic
method. A similar pattern was observed when the HPLC method was used, with mean maximum

* petcent reductions from baseline ranging from 41.41 to 61.31% among the febuxostat treatment
groups and 11.34% in the placebo group. The differences between each febuxostat treatment group
and placebo were statistically significant (p<0.001).

Incidence of Gout Flares During the Study

Among ITT subjects, the incidence of gout flates was similar between the placebo and febuxostat 40
mg QD treatment groups (37% and 35%, respectively). Among the febuxostat treatment groups,
higher flare rates were noted with increasing dose, with 35%, 41% and 56% of subjects in the
febuxostat 40 mg QD, 80 mg QD and 120 mg QD treatment groups, respectively, having a gout flare
during the study. The most frequent anatomic location cited for a gout flate was the toe, which was
reported by 20% to 26% of subjects in each treatment group.

Quality-of-life Results

Sporadic statistically significant differences wete observed between one or more of the febuxostat
groups and the placebo group in various QOL variables. Howevet, no specific trend was apparent;
this may be due to the shott treatment period of 4 weeks.

3.1.3.8 Reviewer’s Findings and Conclusions

As mentioned before, this was a short term 4-weeks study compated to more than 28 weeks for

Studies #C02-009 and #C02-010. Also the sample size of this study was vety small compared to
Studies #C02-009 and #C02-010. The sponsor did not claim it to be a pivotal study. Because of the
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above reasons this reviewer did not consider this study as significant in conttibuting toward the
proof of efficacy of the study dmg and hence did not perform any re-analysis of the data.

3.14 STUDY # C 02-021

Title: “A Phase 3, Open-Label, Randomized, Allopurinol-Controlled Study to Assess the Long-Term
Safety of Oral Febuxostat in Subjects with Gout™.

3.1.4.1 Design and Objectives

This was a Phase 3, open-label, multicenter, randomized, alloputinol-controlled, 24-month, safety
extension of Studies #C02-009 and #C02-010. Up to 1500 subjects who had completed the Phase 3,
28-week, double-blind, placebo and allopurinol-controlled study (Study C02-009) or the Phase 3, 52-
week, double-blind, randomized, allopurinol-controlled study (Study C02-010) were eligible for entty
into this long-term extension study. In these previous studies the site staff had been blinded as to the
serum utate levels, in order to maintain the study treatment blind. In this study, the site staff was
unblinded to the serum urate levels after Visit 2/End of Month 1. This study is ongoing and
expected to continue so that all subjects will have 24 months of treatment. This interim analysis was
prepated with data contained in the clinical database up to and including 30 April 2004.

The original study protocol was for a single-arm study in which all subjects received febuxostat 80
mg QD, with the option to titrate to febuxostat 120 mg QD. Based on a request from the FDA to
include an active compatator arm in order to provide more robust safety data, Protocol Amendment
#2 which added an allopurinol treatment group and randomization to treatment groups, was
implemented. Subjects were randomized in a 2:2:1 ratio to teceive febuxostat 80 mg, febuxostat 120
mg, ot allopurinol 300/100 mg once daily (dose depended on the subject’s serum creatinine
concentration at the study visit prior to the final visit of the previous study). The final visit for Study
#C02-009 (Week 28/Visit 13) or Study #C02-010 (Week 52/ Visit 17) was considered Day 1/Visit 1
assessments for this study.

Subjects who were enrolled prior to Protocol Amendment #2 wete assigned initially to a treatment
group of febuxostat 80 mg QD with an option to titrate to febuxostat 120 mg QD; these subjects
could not be switched to an allopurinol, but the febuxostat dose could be adjusted as follows:

. Subjects who received febuxostat 80 mg QD could be titrated up to 120 mg QD if the subject’s
serum urate level was 26.0 mg/dL.

. Subjects who received febuxostat 120 mg QD could be titrated down to 80 mg QD to
maintain the subject’s serum urate level between 23.0 mg/dL and <6.0 mg/dL.

Subjects enrolled after the implementation of Protocol Amendment #2 were randomized in a 2:2:1
ratio to receive cither febuxostat 80 mg QD, febuxostat 120 mg QD, or allopurinol (100 mg QD for
subjects with serumn creatinine >1.5 mg/dL and <2.0 mg/dL at the study visit pxiot to the last visit of
the previous study or 300 mg QD for subjects with serum cteatinine <1.5 mg/dL at the study visit
prior to the last visit of the previous study). Between Visit 2/End of Month 1 and the beginning of
Visit 5/End of Month 6, subjects randomized to teceive febuxostat 80 mg QD could be titrated
upward to febuxostat 120 mg QD or downwatd from febuxostat 120 mg QD to febuxostat 80 mg
QD in _order to maintain the subject’s serum urate level between 23.0 mg/dL and <6.0 mg/dL.
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Specifically:

®  Subjects randomized to receive febuxostat 80 mg QD could be switched to allopurinol
following the occurrence of an adverse event or following sponsor-approved, investigator
recommendation.

] Subjects randomized to receive febuxostat 120 mg QD could be switched to alloputinol if the
setum urate was 26.0 mg/dL, if an adverse event occutred, or if sponsor-approved,

investigator recommendation was obtained. If a subject’s serum urate level remained 26.0
mg/dL after a switch to allopurinol therapy, the subject was discontinued.

. Subjects randomized to receive allopurinol could be switched to febuxostat 80 mg QD if the

serum urate was 26.0 mg/dL, if an adverse event occutred, or if sponsor-approved,
investigator recommendation was obtained. After a switch to febuxostat 80 mg QD, dose
titration to febuxostat 120 mg QD was permitted in order to maintain the subject’s serum

urate level between >3.0 mg/dL and <6.0 mg/dL. If a subject’s serum urate level remained
26.0 mg/dL after receiving febuxostat 120 mg QD, the subject was discontinued.

The objective of this study was to evaluate the long-term safety of febuxostat 80 mg QD and
febuxostat 120 mg QD in subjects with gout, as compared to allopurinol.

3.1.4.2 Primary Efficacy Endpoint

The primary efficacy vatiable was the proportion of subjects whose serum utate level decreased to ot
was maintained at <6.0 mg/dL (success).

3.1.4.3 Secondary Efficacy endpoint

For this interim analysis the secondary vatiables were 1) The percent reduction in setum nrate levels
and 2) The proportion of subjects tequiring treatment for a gout flare.

3.1.4.4 Patients Analyzed

Primary efficacy population: All enrolled subjects who received at least one dose of study drug
were included in the efficacy analyses.

Safety Population: All randomized subjects in the study.
3.1.4.5 Disposition of Patients, Demography, and Baseline characteristics

As of the 30 April 2004 cut-off date, a total of 1074 subjects had received at least one dose of study
drug and were included in this interim analysis. Prior to Protocol Amendment #2, 355 subjects were
enrolled into the study and after the implementation of Protocol Amendment #2, an additional 719
subjects were enrolled into the study. The number of subjects initially assigned to febuxostat 80 mg
QD, febuxostat 120 mg QD, and alloputinol 300/100 mg QD treatment groups wete 650, 282, and
142, respectively. Table 12 summarizes subject disposition and teasons for premature discontinuation
at the interim cut-off date.

All subjects who entered this study had received treatment previously in Study #C02-009 ot Study

#C02-010. The demographic data and baseline charactesistics for subjects enteting this study were
defined as the last obsetvation obtained prior to receiving the fitst dose of study drug in either Study
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#C02-009 or Study #C02-010, and are sumrnarized by initial treatment assignment in this study in
Table 13 in the appendix.

No significant or clinically relevant differences across treatment groups were obsetved for any
baseline characteristics. The demographics of the subjects who participated in this study were typical
for a gout population, with the majority of the study subjects being Caucasian (>76%), male (>94%),
with a mean age of 51 years, and a mean weight of more than 220 pounds.

Treatment assignments for this study were summarized by the treatment received in prior studies
(Study #C02-009 or Study #C02-010) and ate presented in Table 14 in the appendix.

For all subjects in this intetim analysis, the distribution of initial treatment assignments and the
number of subjects who took at least one dose of febuxostat 80 mg QD, febuxostat 120 mg QD, or
allopurinol 300/100 mg QD ate shown in T'able 15 in the appendix. Ptior to the implementation of
Protocol Amendment #2, subjects could only switch between the febuxostat 80 mg QD and
febuxostat 120 mg QD treatment groups.

After the implementation of Protocol Amendment #2, subjects could also switch to allopurinol. A
summary of first treatment changes for subjects enrolled after Protocol Amendment #2 is provided
in Table 16 in the appendix. Overall, the percentages of subjects who entolled after the
implementation of Protocol Amendment #2 and changed from initial treatment (or dose) wete 12%,
17% and 35% for febuxostat 80 mg QD, febuxostat 120 mg QD, and allopurinol 300/100 mg QD,
respectively. Of the subjects initially treated with allopurinol, 35% (49/142) changed to a febuxostat
treatment group and only 3% (17/577) of subjects initially treated with either febuxostat dose
changed to the allopurinol treatment group. For subjects who enrolled under Protocol Amendment
#2, the reasons subjects changed treatment groups are summarized in Table 17 in the appendix.

Overall, the proportion of subjects who initially changed treatment due to serum urate level >6.0
mg/dL were 8%, 5%, and 31% for febuxostat 80 mg QD, febuxostat 120 mg QD, and allopurinol

. 300/100 mg QD treatment groups, respectively. Twenty subjects (7%) taking febuxostat 120 mg QD
changed treatment due to setum urate levels <3.0 mg/dL. No subject had a serum urate level less
than 1.0 mg/dL. There were no such changes noted for febuxostat 80 mg QD or allopurinol 300/
100 mg QD treatment groups. The proportion of subjects who changed treatment, due to advetse
event or other reasons, was low and approximately the same across the 3 treatment groups.

3.1.4.6 Sample size determination and Efficacy Analysis
3.1.4.6.1 Detetmination of sample size

In this multicenter, open-label study, all subjects who completed Study #C02-009 or Study #C02-010
were eligible to enroll (up to 1500 subjects). No formal sample size calculations were performed.

3.1.4.6.2 Primary Efficacy Analysis

For this intetim analysis, the propottion of subjects with a serum urate level <6.0 mg/dL was
summatrized by assigned treatment for all visits where scheduled serum urate levels wete obtained, up
to a subject's first treatment change. Similar summaries were performed for subjects whose serum
urate levels <5.0 mg/dL and <4.0 mg/dL. The proportion of subjects with a serum urate level <6.0

mg/dL also was summarized by the serum urate level response (<6.0 mg/dL or 26.0 mg/dL in the
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previous study (Study C02-009 or Study C02-010). Similarly, the ptopottion of subjects with a serum
urate level <6.0 mg/dL was summarized before and after the first treatment change.

3.1.4.6.3 Secondary Efficacy Analysis
Petrcent Reduction in Serum Utrate Levels from Baseline

Summary statistics were generated for the percent reduction in serum utate levels from baseline by
assigned treatment for all visits where scheduled serum urate levels were obtained, up to a subject's
first treatment change. For subjects who patticipated in Study #C02-009, baseline was considered the
average of the serum urate measurements within the baseline window (Days -10 to 1 from said
study). If a subject had mote than 3 measurements within the baseline window, the last 3
measutements were used. For subjects who participated in Study #C02-010, baseline was considered
the average of the Study #C02-010 Day -2 and Day 1 serum urate measurements.

Gout Flares

The proportion of subjects requiring treatment for a gout flare wete summarized by day of onset
(overall, <1 month, >1 to 2 months, >2 to 6 months, and >6 months) for all subjects and by the last
treatment received prior to the gout flate. The last treatment received was considered the dose and
treatment that the subject was taking at the time of 2 gout flare. A subject reporting more than 1 gout
flare during the same time interval was counted once for that time interval for the overall summary
and once per treatment for the summary by last treatment received.

3.1.4.6.4 Handling of dtopouts or missing data

All serum urate values collected from the start of the study to within 3 days following a subject’s final
dose were included in the efficacy analyses. Missing values were not imputed. Subjects missing a
value for an analysis at a given time point were not included in the analysis.

3.1.4.7 Sponsor's Results and Conclusions
3.1.4.7.1 Primary efficacy outcome

The propottion of subjects with serum urate levels <6.0 mg/dL up to first treatment change by visit
are shown in Text Table 6.

At Month 1, the proportion of subjects whose serum urate levels were <6.0 mg/dL were 81%, 86%,
and 47% in the febuxostat 80 mg QD, febuxostat 120 mg QD, and alloputinol 300/100 mg QD
treattnent groups, respectively. At Month 4, these rates wete 81%, 82%, and 50% in the febuxostat
80 mg QD, febuxostat 120 mg QD, and allopurinol 300/100 mg QD treatment groups, respectively.
At Months 2 and 4, similar reductions were maintained in each treatment group. For visits at Month
6 and 8 data from treatment groups febuxostat 120 mg QD and allopurinol 300/100 mg wete not
available.
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Text Table 6
Proportion of Subjects with Serum Urate Levels <6.0 mg/dL up to
Fitst Treatment Change by Visit
Study #C02-021

Febmxostat Sflopurinot
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leath 1 &1 [@050ELY) ¥ 47 (G957}
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Source: Table 11.4a of sponsor’s analysis

Reviewer's comment: In the 28 weeks result of Study # C02-009 and 52 weeks result of Study #C02-010, the
allopurinol responder rate was under balf of the febuxostat responder rate. In this study, after 4 months the allopurinol
responder rate is more than half of the febuxosat responder rate. It will be interesting o see difference between these
responder rates at the end of this siudy.

3.1.4.7.2 Secondary Efficacy outcome
Proportion of Subjects with Serum Utrate Levels <5.0 mg/dL and <4.0 mg/dL

At Month 1, the propottion of subjects whose serum urate levels were <5.0 mg/dL were 58%, 71%,
and 18% in the febuxostat 80 mg QD, febuxostat 120 mg QD, and allopurinol 300/100 mg QD
treatment groups, respectively. At Month 4, the proportion of subjects whose serum urate levels were
<5.0 mg/dL were 54%, 70%, and 18% in the febuxostat 80 mg QD, febuxostat 120 mg QD, and
allopurinol 300/100 mg QD treatment groups, respectively. N

Similadly, at Month 1, the proportion of subjects whose serum urate levels wete <4.0 mg/dL were
25%, 44%, and 1% in the febuxostat 80 mg QD, febuxostat 120 mg QD, and allopurinol 300/100
mg QD treatment groups, respectively. At Month 4, the proportion of subjects whose serum urate
levels were <4.0 mg/dL were 24%, 40%, and 3% in the febuxostat 80 mg QD, febuxostat 120 mg
QD, and allopurinol 300/100 mg QD treatment groups, respectively.

Percent Change in Serum Urate Level from Baseline up to Fitst Treatment Change by Visit

A mean percent decrease in serum urate levels was demonstrated for all treatment groups. However,
subjects treated with febuxostat 80 and 120 mg QD demonstrated larger percent decreases from
baseline than subjects treated with allopurinol 300/100 mg QD. Subjects treated for 4 months with
febuxostat 80 mg QD showed mean percent decteases of approximately 49% and subjects treated
with febuxostat 120 mg QD showed mean decreases of approximately 52%, and subjects treated
with allopurinol showed mean decreases of approximately 36% through 4 months.

Subjects Requiring Ttreatment for a Gout Flare

Overall, the percentage of subjects requiring treatment for gout flare was similar for the febuxostat
treatment groups and slightly lower for subjects treated with allopurinol. Anti-inflammatory agents
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such as NSAIDs and colchicine were the most frequently prescnbed medications across the
treatment groups to treat the gout flare.

3.1.4.8 Reviewer’s Findings and Conclusions

Since this was an incomplete long term safety extension of Studies #C2-009 and #C2-010, and the

sponsor did not claim it as a proof of efficacy study, this reviewer did not perform any re-analysis of
the data.

3.2 EVALUATION OF SAFETY
3.2.1 SPONSOR’S ANALYSIS OF SAFETY DATA

3.2.1.1 Study # C02-009

Summary of patients with at least one adverse event during treatment is given in Table 18 in the
appendix. Of the 1072 randomized subjects who received study drug, 97 (72%) subjects in the
placebo group, 181 (68%) subjects in the febuxostat 80 mg QD group, 183 (68%) subjects in the
febuxostat 120 mg QD group, 98 (73%) subjects in the febuxostat 240 mg QD group, and 200 (75%)
subjects in the allopurinol 300/100 mg QD group repotted at least one adverse event during
treatment. Thirty-one (23%) subjects in the placebo group, 56 (21%) subjects in the febuxostat 80
mg QD group, 49 (18%) subjects in the febuxostat 120 mg QD group, 39 (29%) subjects in the
febuxostat 240 mg QD group, and 44 (16%) subjects in the allopurinol 300/100 mg QD group
reported at least one adverse event that was considered by the investigator to be possibly, probably,
ot definitely treatment-related. The differences between the febuxostat 240 mg QD and each of the
febuxostat 120 mg QD and allopurinol 300/100 mg QD treatment groups were statistically
significant (p<0.05).

Statistically significant differences wete observed between the febuxostat 240 mg QD group and each
of the febuxostat 80 mg QD, febuxostat 120 mg QD, and alloputinol 300/100 mg QD groups in the
incidence of diarrhea (excluding infective) (13% vetsus 6%, 7%, and 6%, respectively), between the
febuxostat 240 mg QD and each of the febuxostat 80 mg QD, febuxostat 120 mg QD, and
allopurinol 300/100 mg QD groups in the incidence of neurological signs and symptoms not
elsewhere classified (NEC) (7% versus 2%, 2%, and 2%, respectively). Also, statistically significant
differences were noted between the allopurinol 300/100 mg QD group and each of the placebo and
febuxostat 80 mg QD groups'in the incidence of vascular hypertensive disorders NEC (1% versus
6% and 5%, respectively) and between the placebo group and each of the febuxostat 80 mg QD,
febuxostat 120 mg QD, and allopurinol 300/100 mg QD groups in the incidence of muscle related
signs and symptoms NEC (5% versus 1%, <1%, and <1%, respectively).

Overall, the incidence of treatment-related adverse events was 21% in the febuxostat 80 mg QD
group, 18% in the febuxostat 120 mg QD group, 16% in the allopurinol 300/100 mg QD group,
29% in the febuxostat 240 mg QD group and 23% in the placebo group.

3.2.1.2 Study # C02-010
Summary of patients with most frequent adverse event duting treatment is given in Table 19 in the

appendix. Of the 760 randomized subjects who received study drag 205 (80%) subjects in the
febuxostat 80 mg QD group, 189 (75%) subjects in the febuxostat 120 mg QD group, and 215 (85%)
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subjects in the allopurinol 300 mg QD group reported at least one adverse event during treatment.
The difference between the febuxostat 120 mg QD and allopurinol 300 mg QD groups for the
overall incidence of treatment-emergent adverse events was statistically significant (p<0.05).

3.2.1.3 Study # TMXTMX-00-004

Summary of patients with most frequent adverse event duting treatment is given in Table 20 in the
appendix. The number of subjects who experienced advetse events was similar among the placebo
and the febuxostat treatment groups (50% placebo, 54% febuxostat 40 mg QD, 58% febuxostat 80
mg QD and 50% febuxostat 120 mg QD). There wete no statistically significant differences between
each febuxostat treatment group and placebo in the overall incidence of adverse events or in the
incidence of any specific treatment-emergent or study drug-related adverse event. However, diarthea
was observed more frequently in the febuxostat 80 mg QD treatment group (20%) compared to the
placebo, febuxostat 40 mg QD and febuxostat 120 mg QD treatment groups (11%, 3% and 11%,
tespectively). The majority of the adverse events reported wete mild or moderate in severity.

At least one adverse event was reported by 50% (19/38) of the placebo group, 54% (20/37) of the
febuxostat 40 mg QD group, 58% (23/40) of the febuxostat 80 mg QD and 50% (19/38) of the
febuxostat 120 mg QD group. Three subjects (1 febuxostat 80 mg QD and 2 febuxostat 120 mg
QD) teported serious adverse events. No subjects died during the study.

3.2.1.4 Study # C02-021

Safety data from the start of the study up to and including 30 April 2004 ate contained in the clinical
database and are included in this interim analysis. In addition, SAE data from the Pharmacovigilance
database from 1 May 2004 to 9 July 2004 ate included for further safety information. A total of 1074
subjects received at least one dose of study drug and ate included in this interim analysis.

The most frequently reported adverse events, based on MedDRA HLT, ate shown in Table 21 in the
appendix. Overall, 39% (283/731) of subjects who received febuxostat 80 mg QD, 27% (110/405) of
subjects who received febuxostat 120 mg QD, and 26% (42/162) of subjects who received
allopurinol 300/ 100 mg QD feported at least one treatment-emergent adverse event. The most
common treatment-emergent adverse events wete upper respitatory tract infection, joint related
disorders, lower respiratory tract and lung infection, influenza vital infection, headache, diatthea,
musculoskeletal and connective tissue signs and symptoms, and paresthesias and dysesthesias.

3.22 REVIEWER’S ANALYSIS OF SAFETY DATA

This reviewer did not petform any analysis on the safety data. This reviewer refers to the clinical
teview for safety analysis.

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 SPONSOR’S SUB-GROUP ANALYSIS

Under the ‘Sub-Group Analysis’ heading, the sponsor presented the analysis of efficacy variables
after statistically adjusting the sub-group categories (CMH). Such results show the drug effects in the
overall population after adjusting for the possible differences in the sub-group categories. However,
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in an approprtiate sub-group analysis we want to see the efficacy results in each sub-group separately.
In this sense the sponsor’s sub-group analysis is not quite televant. However, analysis results after
such adjustment of subgroup categories may be of intetest from some other points of view. Keeping
this in mind, this reviewer presents brief summaties of sponsor’s analysis in the following.

4.1.1 STUDY #C 02—009

The sponsor analyzed the proportion of subjects whose last 3 serum urate levels were <6.0 mg/dL
using the CMH by adjusting for gender (male, female), age (<45, 45 to <65, 265), race (Caucasian,
non-Caucasian), overall compliance (<80%, 80 to <90%, 290%), baseline serum creatinine (<1.5
mg/dL, >1.5 mg/dL), baseline measured 24-hour creatinine cleatance (<50 mL/min/1.73 m2, 250
mL/min/1.73 m2), baseline serum urate level (<9.0, 9.0 to <10.0, 210.0 mg/dL), baseline palpable
tophus presence (present, absent), previous use of urate-lowering therapy (ptior use, no prior use),
history of cardiovascular risk factors (21 risk factor, no risk factor [including history of
cardiovascular disease, diabetes, hypercholesterolemia, hyperlipidemia, or hypertension]), alcohol use
(non-/ex-drinker, drinker), baseline BMI (<18.5, 18.5 to <25, 25 to <30, 230 kg/m2), use of low-
dose aspirin (yes, no), tobacco use (non-/ex-tobacco uset, tobacco user), and metabolic syndrome
(yes, no {defined as subjects who met all of the following criteria at baseline: triglycerides =150
mg/dL, systolic blood pressure 2130 mm Hg, diastolic blood pressure >85 mm Hg, and fasting
glucose 2110 mg/dL)).

After adjusting for each factor, statistically significant pairwise differences were obsetved between
each of the active treatment groups and the placebo group, with higher response rates observed in
the active treatment groups (p<0.001). Additionally, statistically significant pairwise differences were
noted between each of the febuxostat groups and the allopurinol 300/100 mg QD group, with
higher response rates observed in the febuxostat treatment groups (p<0.001). Futthermore, the
difference between the febuxostat 80 mg QD and each of the other febuxostat treatment groups was
statistically significant (p<0.001) after adjusting for each factor with tesponse rates increasing with
dose.

4.12 STUDY #C 02-010

Similar to Study #C 02-009 the sponsor also analyses the proportion of subjects in this study whose
last 3 serum urate levels were <6.0 mg/dL by adjusting for gender (male, female), age (<45, 45-<65,
265), race (Caucasian, non-Caucasian), overall compliance (<80%, 80-<90%, 290%), baseline renal
function (normal, impaired), baseline serum urate level (<9.0, 9.0-<10.0, >10.0 mg/dL), baseline
palpable tophus presence (present, absent), previous use of urate-lowering therapy (ptior use, no
ptior use), history of renal calculi, history of cardiovascular risk factors (=1 1isk factor, no tisk factor
[including history of cardiovascular disease, diabetes, hypercholesterolemia, hyperlipidemia, or
hypertension]), alcohol use (non-/ex-drinker, drinker), baseline BMI (<18.5, 18.5-<25, 25-<30, >30
kg/m2), use of low-dose aspirin (yes, no), baseline calculated creatinine cleatance using ideal body
weight (<50, 50-<80, 80-<120, 2120 mL/min), tobacco use (non-/ex-tobacco user, tobacco user),
and metabolic syndrome (yes, no [defined as subjects who met all of the following criteria at baseline:
triglycetides 2150 mg/dL, systolic blood pressure 2130 mm Hg, diastolic blood pressute >85 mm
Hg, and fasting glucose 2110 mg/dL}).

After adjusting for each factot, statistically significant pairwise differences were observed between
each of the active treatment groups and the placebo group, with higher response rates observed in
the active treatment groups (p<0.001). Additionally, statistically significant paitwise differences were
noted between each of the febuxostat groups and the allopurinol 300/100 mg QD group, with
higher response rates obsetved in the febuxostat treatment groups (p<0.001). Furthermore, the
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difference between the febuxostat 80 mg QD and each of the other febuxostat treatment groups was
statistically significant (p<0.001) after adjusting for each factor with response rates increasing with
dose.

413 STUDY #TMX-TMX-00-004

Success rates were summatized for the following subject subgroups of interest: by subjects’ baseline
sexum urate levels (9.0, >9.0-10.0, >10.0 mg/dL), gender (male, female) and renal function (normal,
impaired), baseline utine uric acid production (underexcretor, overproducer) and baseline tophus
ptesence (tophus present, tophus absent). Subjects with cteatinine clearance levels of <80 mL/min
on Day 1 were classified as having renal impairment. Subjects with a Day 1 urine uric acid level of
<800 mg/day were classified as underexcretors while those with 2 Day 1 utine usdic acid level of >800
mg/day were classified as overproducets. The percent reduction in seram urate levels from baseline
to Day 28 was also summarized by baseline creatinine levels (<1.0 mg/dL, 1.0-1.5 mg/dL, >1.5
mg/dL), baseline urine uric acid production and baseline tophus presence.

Results of the success rates summarized by subgroups were generally similar to the overall analysis,
regardless of which serum urate evaluation method (enzymatic or HPLC) was used. In addition,
results similar to the overall analysis were also observed when the mean percent change from baseline
in serum urate levels was summarized by subgroup based on baseline serutn creatinine levels, baseline
urine uric acid production and baseline tophus presence.

4.14 STUDY #C02-021

No sub-group analysis was performed.

4.2 REVIEWER’S SUB-GROUP ANALYSIS

This reviewer performed subgroup analysis of the primary efficacy varable by gender, age, and race
using the 28 weeks data for Study #C02-009 and 52 weeks data for Study #C02-010. Tables 22 and
23 show this reviewer’s results for Studies #C02-009 and #C02-010, respectively. Most of the sub-
groups with moderate sample size showed statistically significant effects of both dose groups of
febuxostat compared to allopurinol and placebo.

5 SUMMARY AND CONCLUSIONS

5.1 STATISTICAL ISSUES AND COLLECTIVE EVIDENCE

In this submission the sponsor included repotts of two double-blind Phase 3 studies namely, Study

#C02-009 and Study #C02-010, and one Phase 2 study namely, Study #C TMX-00-004. The

sponsot also submitted report of an open-label safety extension of Studies #C02-009 and #C02-010

under Study #C02-021. At the time of this submission Study #C02-021 was ongoing. Results from

an interim analysis of this study wete submitted. The objectives of these studies were to compare the b{q }
safety and efficacy of some selected doses of febuxostat to alloputinol and placebo for ~——w____ A

— subjects with gout.

Since Study #C TMX-00-004 was an inadequately powered short term Phase 2 study 2nd Study
#C02-021 was an incomplete open label safety extension study, this reviewer’s efficacy conclusion of
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the study drug was primarily based on Studies #C02-009 and #C02-010. However, results from the
other two studies were also considered. ‘

The primary efficacy variable was the proportion of responders, defined as having the last three
observed uric acid level less than 6.0 mg/dL. Results from Study #C02-009 showed statistically
significant difference in efficacy of all three study doses (80, 120 and 240 mg QD) of febuxostat
compated to placebo. Results from this study also showed statistically supetior efficacy of febuzostat
80 mg QD compare to 300 mg of alloputinol by a superiority margin of 13% and by mote than 13%
for other doses. Twenty eight weeks data from Study #C02-010 showed statistically supetior efficacy
of febuxostat 80 mg QD by a supetiority margin of 24% and by 34% for febuxostat 120 mg QD.
Fifty two weeks data from the same study showed statistically superior efficacy of febuxostat 80 mg
QD by 2 supetiority margin of 23% and by 35% for febuxostat 120 mg QD. Results from Studies
#C TMX-00-004 and #C02-021 also showed favorable efficacy fot febuxostat.

5.2 CONCLUSIONS AND RECOMMENDATIONS

Since the length of Study #C02-009 was 28 weeks and that of Study #C02-010 was 52 weeks, for
appropriate overall conclusion this reviewer considered data up to 28 weeks from each study. Based
on the results from Studies #C02-009 and #C02-010 and also taking the outcomes of Studies #C
TMX-00-004 and #C02-021 into account, this reviewer concludes that overall all doses of febuxostat
showed statistically significant difference in efficacy compared to placebo. Results from both studies
also demonstrated 2 superior efficacy of febuxostat 80 mg QD and 120 mg QED after 28 week by a
superiotity margin of 13%, and by more than 13% for other doses.

In this study the reduction of serum utate was considered as a surrogate to the reduction of gout
flates. The treatment with all study doses of febuxostat showed highly statistically significant efficacy
with respect to the reduction of serum utate. However, results from the secondary efficacy endpoints
showed that the percentages of subjects requiring treatment for gout flate in febuxostat groups were
not statistically significantly different from that of placebo or allopurinol group. The following table
shows the percentages of subjects tequiring treatment for gout flares in Studies #C 02-009 and #C
02-010, also percentage of subjects with incidence of gout flare in Study #TMX-00-004.

Febuxostat :
Placebo | 40mg | 80 mg | 120 mg | 240 mg | Allopurinol
Study #C 02-009 55% 57% 62% 66% 51%
Study #C 02-010 : 64% 72% 65%
- Study # TMX-00-004 37% 35%

Therefore, the strength of correlation of this surrogate variable to the reduction of gout flare can be
questioned. A clinical judgment is required in this respect.

This reviewer did not perform any analysis on the safety data. This reviewer refers to the clinical
review for safety analysis.

M. Atar Rahman, Ph.D.
Mathematical Statistician
Concur: Thomas Permutt, Ph.D.
Team Leader
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6 APPENDIX

Table 1

Disposition of Patients
Study # C 02-009

Febuxostat | Febuxostat | Allopurinol
Febuxostat 120 mg 240 mg 300/100mg | 4y
Placebo | 80 mg QD QD QD QD Subjects
All Randomized 134 267 269 134 268 1072
Subjects .
n (%)
Completed Study 101 (75%) | 174 (65%) | 200 (74%) 86 (64%) 211 (79%) T72 (712%)
Prematurely 33 (25%) 93 (35%) 69 (26%) 48 (36%) 57 (21%) 300 (28%)
Discontinued
Timing of Premature
Discontinuations
(weeks)a
<4 12 (36%) 20 (22%) 14 (20%) 15 (31%) 19 (33%) 80 (27%)
4to<8 3 (9%) 18 (19%) 13 (19%) 13 (27%) 9 (16%) 56 (19%)
8to <12 7 (21%) 16 (17%) 13 (19%) 5 (10%) 11 (19%) 52 (17%)
12 to <20 8 (24%) 25 (27%) 20 (29%) 10 (21%) 12 (21%) 75 (25%)
20 to <28 3 (9%) 14 (15%) 7 (10%) 5 (10%) 5 (9%) 34 (11%)
228 0 0 2 (3%) 0 1(2%) 3 (1%)
Primary Reason
Lost to follow-up 10 (30%) 19 (20%) 17 (25%) 9 (19%) 17 (30%) 72 (24%)
Adverse events 5 (15%) 18 (19%) 16 (23%) 11 (23%) 18 (32%) 68 (23%)
Personal reason(s) 9 (27%) 16 (17%) 16 (23%) 9 (19%) 9 (16%) 59 (20%)
Other 3 (O%) 15 (16%0) 8 (12%) 6 (13%) 5 (9%) 37 (12%)
Gout flare 0 13 (14%) 6 (9%) 8 (17%) 1(2%) 28 (9%)
Protocol violation 3 (9%) 6 (6%) 3 (4%) 3 (6%) 6 (11%) 21 (7%)
Therapeutic failure 3 (9%) 6 (6%) 3 (4%) _2(4%) 1 (2%) 15 (5%)

Source: Table 10.1a
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Table 2
Demogtaphic and Baseline Charactetistics
ITT Population
Study #C 02-009
Febuxostat | Febuxostat | Febuxostat | Allopurinol
80 mg QD 120 mg QD | 240 mg QD | 300/100 mg
Placebo (N=267) n (IN=269) n IN=134) n QD All Subjects

(N=134) n %) %) ) ™N=268)n | (N=1072)n
Variable D) ) (%)
Gender '
Female 11 (8%) 16 (6%) 13 (5%) 8 (6%) 19 (7%) 67 (6%)
Male 125 02%) | 25104%) | 256 95%) | 126 94%) | 249 93%) | 1005 (94%)
Race
Caucasian 108 (81%) 200 (75%) 214 (80%) 107 (80%) 206 (77%) 835 (78%)
Black 9 (71%) 38 (14%) 27 (10%) 13 (10%) 33 (12%) 120 (11%)
Hispanic 10 (7%) 13 (5%) 16 (6%%) 8 (6%) 17 (6%%) 64 (6%%)
Asian 3 (2%) 8 (3%) 8 (3%) 1(1%) 6 %) 26 (2%)
Othex 4(3%) 8 (3%) 4(1%) 5 (4%) 6 (2%) 27 (3%)
Age (years)a
<45 , 36 (27%) 82 (31%) 79 (29%) 33 (25%) 82 (31%) 312 (29%)
45-<65 79 (59%) 146 (55%) | 154 (57%) 71 (53%) 147 (55%) 597 (56%)
265 19 (14%) 39 (15%) 36 (13%) 30 (22%) 39 (15%) 163 (15%)
Mean (SD) 515(1218) | 50.6(1224) | 51.2(11.57) | 543(12.83) | 51.8(1225) | 51.6(1217)
Range 26-82 22-84 26-81 30-82 24-84 22-84
Weight (pounds)
N 134 267 263 134 267 1070
Mean (SD) 215..2 (43.05) | 227.6 (43.77) | 2303 (48.70) | 227.2 (49.04) | 224.1 (43.01) | 225.8 (45.61)
Range ’ 123-360 150-396 136-468 139-425 148-382 123-468
Height (inches)a
N 134 267 268 134 267 1070
Mezn (SD) 69.1(3.93) . | 699(324) | 698(3.22) | 627 (3.38) 695 (3.57) 69.7 (3.43)
Range 47-75 60-78 61-80 61-83 59-78 47-83
BMI (kg/m2)a
N 134 267 268 134 267 1070
<185 0 0 0 0 0 0
18.5-<25 16 (12%) 10 (4%) 11 (4%) 9 (7%) 15 (6%) 61 (6%)
25-<30 48 (36%) 85 (32%) 81 (30%) 42 (31%) 91 (34%) 347 (32%)
230 70 (52%) 172(64%) | 176 (65%) 83 (62%) 161 (60%) 662 (62%)
Missing 0 0 1 (<1%) 0 1(<1%) 2 (<1%)
Mean (SD) 318(632) | 327375 | 332(655 | 328(6.55) 326 (5.81) 327 (6.15)
Range : 22-53 .20-55 21-63 21-65 20-50 20-65
Menopausal Histo: ’ ‘
(females)
N . 11. 16 13 8 19 67
Premenopausal 0 3(19%) 3 (23%) 0 1(5%) 7 (10%)
Pesimenopausal 0 1(6%) 0 0 0 1 (1%)
Postmenopausal 9 (82%) 11 (69%) 10 (77%) 7 (88%) 17 (89%) 54 (81%)
Missing 2 (18%) 1(6%) 0 1 (13%) 1 (5%) 5 (%)
Tobacco Use : .
Dyon-/Ex-Tobacco w0206% | 2098w | 21300% | 102 | 22203 | 856 (6%
Tobacco User 32 (24%) 58 (22%) 56 (21%) 24 (18%) 46 (17%) | 216 0%
Alcohol Use
Non-/Ex-Drinkes 47 (35%) 87 (33%) 97 (36%) 55 (41%) TT0%) | 363 (34%)
Drinker 87 (65%) 180 67%) " | 172 (64%) 79 (59%) 191 71%) | 709 (66%)

Source: Table 11.2a of sponsor’s analysis
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L

: Table 3
Proportion of Subjects with Last Three Sexrum Utrate Levels < 6.0 mg/dL
Using All Available Data (Sensitivity Analysis) - ITT Subjects

Study #C 02-009
Fabcostat 37 t Allcpurinel
Placebo 80 ng O 120 mg CO 240 03 O 300/100 ng CO
Lack 3 Serum VUrate < §.0 ng/dL &
Yen 0.0% { of127) 56.58 (143/253] 70.2% {188/265) e2.5% (106,126} 24.7% § 657233}
Ho 100.0% (227/127) 43.5% (1107153) 2,88 { 79/285) 17.5% § 22/226) 35.3% (1597263}
Diffexence in
Preporticas 37.5%¢ €I (a) Pavalues (b}
Frimary Cemparigons ’
£ehux 80 ng vs Allo 300/100 my 31.8% I 22.6%, 31.0%) %0, 001
Febux 120 Bg vo Allo 3007100 ny 45.5% [ 35.88%, 54.1%) =0,00%
additional conparisenc
Pebux 80 ng vo Placebo «0,001%%
Pebux 120 ng va Flacebo «0.0014¢
Febux 240 ng vo DPlacebo =0.001%%
Pebux 248 g va Allo 300,190 ny . <0.0DLeee
Allo 200/100 ng va Dlacebo <0.6DLéee
fFebux 80 ng vn Pebux 120 mg 0,001 0es
Febux 80 bg va Febux 240 mg «©0.001 %+
0.010¢¢

Vebux 120 ny vo Vebux 240 m3

T For oubjectr who prensturely terninatod befoxe at leoat thise aenm Uzste Ievalp wera obtalned. Tooponac wak OEtermined uoing the
available {one or twoj oerum urate lavals. Subjectn without poot-tnscline aerun urate leveln are excludad from thin spalynis.
ia} 57.5% sonfidence interval fer the difference in proporticno bassd on the normol approximation for the binomial distribution.
it} p-valuen are frem s Cochran-Mantel-Naenzzel test rceratified by baseline renal £ i {aexum ind, -5 ¥3 »1.5 ngfdLi.
# Indicates ptakistical cignificance at the 0.95 level versus Allopurinol 300/100 ng O bascd on Hochberg’s procedure
for multiple conparisonn.
tioal signiEicance at the 0.05 lavel versuo placebo based en Yochberg’o procedure for multiple conparirzona.

## Indicateo ctatis
4, 4, s+ indicates statiotical cignificance at the ©.05, 0.02, or 0.301 lewsl, reopectively.

Source: Table 14.2,1.2 of sponsor’s analysis

Table 4
Proportion of Subjects Whose Last 3 Serum Urate Levels were
<6.0 mg/dL by Baseline Serum Creatinine Levels - I'T'T Subjects
' Study #C 02-009

Febuxostat Febuzosiat Fehuxoshit Alfoparinol
Placebo $0mgQDA=N | 1M m=QD™ | 240mpQDM | 300100 moE QBY
¥ ; ¥ D

Baseline Serum
D) BN %) N [0 N {04 2]
WL (5% T 1805 | Ci2os g”g.l‘:.i

Creafinine Lovel | ai¥
£1.3 mpi 2¥ %, r33e (895,
%—‘?;@%L Ty O | ¥57 (5% | S [0%y | 38 D% {553]
Suljects with bazeline serum creatinine 1.5 mg/dl. received mloprrinok 302 ms QD (n=255) and swibjects
wiik buseline sermen crestinine 3.3 mg/dL recaived allopioisol 100 mz QD (u=10).

Ceangarisons between treannent Zrowes wese nuade with 2 CMES o5 stratified by baselive sanm
creatining level.

P Sistisdcally siznificanr differenoe versas placebo (020,65

a  Sististically significan: difference warsus allepurincl 300/800 me QD (p=<0.03)

oy Statistically significans Gifferenca warsus febuxastat 120 me QD (p£0.03)

b Statisrically significant differanca versus fahaxostat 240 me QD {p<6.03)

Cross-reference: Staiistical Table 14.2.1.3 and dppendix 162511

Source: Table 11.4b of sponsor’s analysis
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Table 5
Proportion of Subjects Whose Last 3 Serum Utate Levels were
<6.0 mg/dL by Baseline Setum Utate - ITT Subjects
Study #C 02-009

Febuxostat Febuxastat Febuxostat AlTlepnrinol
Eﬁseb’neﬁam Placebe | 50 mz QD™*{ 120 me QD™ | 240 mz QD™ 300240 mp QD" |
rate Level N )] wN (09 | oN  (86) | wN (%) | wN 95)
<90 me'at. 034 {005y 4061 (5596} | 5TATS  (75%6) | 2336 {67%)| 29 [37%)
S0 <IB0mgaL. | w51 {005)| 465w (31%0) | 50780 (13%) | 3948 (J909)| 2297  (23%) |
2100 mevdl 045 0%y S0311 (350 | 59112 (32%) | 300 (6uoRy| B2 (109

Coraparisors berween reannent gronps were myde with & CMHE fest sirattied by baseline semm vrate
tevel.
Statissfeally significant differeuce versus wlacebo (x0.08)
Statistically siznificant differcare wersus sliepurine] 300/300 mg QD (p:20.05)
m  Statistically significant differance versus febunesrst 120 mg QD (pr005)

b Statistically simnificant differance versus fabuxostat 249 mg QD (ps0.05)

Cross-reference: Staristical Table §4.2.1.3 and Appendix $6.2-8.1.F

P
S

Source: Table 11.4c of sponsor’s analysis

Table 6
Disposition of Patients
Study #C 02-010

Febuxastat Febuxostat Allopurinel
30 me QD 120 mz QD 300 me OO All Subjecis
AN Randomired Snbjecls 256 251 233 T80
n {4%)
Completed Stady 183 {65%%) 153 (61%) 187 (74%%) 308 (67%) |
Prematurely Discoufinned E8 (34%) 98 {354a) 54 (2596) 252 (33%)
Timing of Prematare
Dizcontinustions {weeks)
<4 EX (1795 15{15%) 12 (18%) 42{37%3
4<B I {13%%} 20 (26%) 5 (3% 36 {1488)
<12 D (11%) 17 (1796) 6 (%%) 33 {3386}
12424 2% 216) 25 (6%} 22 {33%%) 63 {27%5)
2436 7 (19%) IE {11%%) 1208 | 40418%)
36=48 4 {138} 10 (10%) D {1438} 33 {33%%)
4R-52 0 0 0 ¥
Primary Reason™
Last to follow-up 35 {2836} 18 (13%) 21 (329%) 6% {259
Advarse even 16 (18363 2323%) B{12%8) 47 (3I9%)
Gomt flaze 0 (11%) 8025%) 9 {1435 47 £39%)
Personal reasords) 9 {2036y 13{13%) 13 (20%) 45 (388%)
Otar L {13%) 141{14%) 14121963 30 {2555}
Protocel siclarisn 7 (290} 2 {3%) 128 18 (456

3

Denomiraror is the manber of subjects who prematirely discontioned from each growp.
Stasistical Tables 14.1.1 and 1£.1.2.7 sod Apperdix £6.2-1.1

Source: Table 10.1a of sponsor’s analysis
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Table 7
Demographic Data at Baseline - All Subjects
Study #C 02-010

Febuzortat | Febuzasiat Allopurinel
80 mz QD 120 ma QB 340 g QD All Subjects
[Variable N=258) N=251) (N=253) {N=760)
Gender
Female 13 {39%) B 3%} 10.(4%%) 31 (4%)
ale . 243 {95%) 243 97%) 243 (05%) T2 (36%%)
[Race
Crncasian, 1593 (75%) " 19% (79%) 195 7795 587 (7798)
Black 28{9%%) 20 (8%) 18 {7%%) &2 (8%9)
Hispanic 22.{9%) 17 (7%} 19 {3%) 38 (B%6)
Asian 10 (4%5) 9 (455} 6(25%) 25 (3%6)
Qther 7 (3%} 6235} 15 {6%) 28 (4%3)
|Aze (years)* )
A3 75 (29} 7L (2896} £4433%6) 239 (30%6)
43265 140 (35%) 133 (33%) 125 (49%5) 398 (52%9)
EH 3 (E6%%) 47 (19%} 4 (FT%) 132 Q17%)
Mean {ST) S18QLLEM | s2o(RIm | S18Q28y | SLBRII
Ranze 2381 2381 2483 2383
[Waighi (poundsy
Wean (8D} 224.7(4402) | 223944463y | 24.3(H#5.14) | 2245(44.59)
HRange 133-388 143-390 135-447 133447
[Heizht (inches)*
N 36 251 3350 757
Wfean (3D) 6.53.19) 5.7 {309} £2.6 (3.15) 69.5(3.14)
BRange £0-30 39-79 59-73 59-80
BX Gcg’’y
N 256 251 250 757
<IE3 0 & 0 ¢
185425 15 {6%%) 12 (53%) T 34 (44%)
15430 75 29%) g7(35%%) B9 £33%65 251 (33%)
230 166 {65%%) 152 {61%) 154 {F1% 472 (62%4)
Missing 0 0 3 (1% 3150
Bdean {SD) 32.7{6.12% 33345.69) 325611 323{597)
Ropze 23-60 22-37 21-6% 2164
[Menopansal History (fomales)
N 13 8 o] 31
Premencpausal 3 {230 ¢ 0 - 3189
Parimevopsusal 2 {33%) [\ 4 2{6%)
Postmenopausal 3 {629 £ (100%) 16 (106098 26 (B3R}
[Tobacco Use .
Mon-Ex-Tobacco User 213 {839%) 208 (83%) 208 (32%) 6524 (83%9)
Tobatco User 43 (¥7%%) 43 (3786 45 £18%6) 131 (1736)
JAlcobol Use
Non-Bs-Drinker &5 (33%) 53 (37%%) 80 {33%} 258 (34%)
Dyinker ) 171 {67%) 158 (839%) 173 {68%0) 502 (66%4)
& Atbaseline

Sratistical Table 34.1.3.1 snd Appeadicas 16.2-4.1, £6.2-4.3, snd 16.2-4.5
Source: Table 11.22 of sponsor’s analysis
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Table 8

Proportion of Subjects Whose Last 3 Serum Utrate Levels wete
<6.0 mg/dL at Week 28 - ITT Subjects

Study #C 02-010

Febaxostat Febuxastat ARppurinol
30 mz QD 20 mz QD 300 ;e QD
Tact 3 Serumn Urate Levels <68 meidl. | o {55 N {%3 ol (49)
Tes 1326353 (3% | 1637250 (85%) | 50251  (20%)
No 1234355 (8% | B350 (35%) | 2017231  {30%}
Differance in
Proportions 975% LT P-valne®
Febonxostat 30 mg vs. Aflopurinel 32% £22.8%, 40.9%) '=‘-0,Q‘D-JE'&'
Fabnxoestat 120 meg va. Allpparinel 45% {36.5%. 34.1%%:} <0.001%

a2 %7.5% corfidence interval for the differssce tn proportions based on the normal spprestimation for the

binormas] distribufien
b
&
for muliiple comparizons

Foyzboes from the Fizheds exact test
Statistical significance verss allopurinol 300 mg QD at te .95 leval based on Hockbarg's procedure

Statiotically significant difference versus febuxostat 120 me QD {p20.05} using Fizsher's exact test

i
Sfatistical Table 14.2.1.2

Source: Table 11.4b of sponsor’s analysis

Table 9

Proportion of Subjects Whose Last 3 Serum Utate Levels were
<6.0 mg/dL by Baseline Serum Utrate Level - I'TT Subjects

Study #C 02-010

Febuxostat Febuxostai Allspurinsl

80 mg QD" 128 me QD 300 mg Qb
Baseline Serom Traie Level N %) o' {%0) wi¥ £%)
<9 3 mg/dh 475 {87 | 6T (X%) | 2563 4%y
90100 repddL 478 (59%) | 60481 %Y | 1930 (4%
215.0 meidL 497105 {(47%) | 490100  (44%) | ¥10R {8%)

a  Statistieafly sigmificant differsnce versus sBopurino] 200 mg QD (p20.03) using 3 CWFH test
adjusting for the baseline serum urate level

Statistical Table 14.2.3.4

Source: Table 11.4c of sponsor’s analysis
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Table 10

Disposition of Subjects
Study # TMX-00-004

Tysatment Group
Febuzostat Febmrostat Febusastat

Placebo | 40 1me QD 80.mx OD 120meQD |

38 37 42 38

35 E 37 36

2 1 3 2

1 1 2 2

1 [ 0 ]

] 4] il 0

a ;Sul-:f&t non-compiiant with study drig dosing.
Cross Refereuce: Statisticat Table 14.1.2 and Appendix 16.2-1.1
Source: Table 10.1a of sponsor’s analysis

APPEARS THIS WAY
ON ORIGINAL
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Table 11
Demographic Data at Baseline
Study # TMX-00-004

Febuxostat Frbuxoitat Febuzostat
Placebs $01ms Qb 80103 QD 120 me QD
(Variable N=38) {N=37) =ity =18y
Gender
Nale 32 {8458 33(8%9) 38 {95%%) 33(87%%)
Female 6 {1820 AL188) 24 3% S
Ce
3289 32 371 35(38%) 34 (BR99)
38 3{ 8%6) 3¢ 3% 2( 3%)
1{3%) 1{ 3%6) 1{3%) 31{ 3%)
0 ¢ 8%) O U3y 1¢ 3¢9 1{ ¥
2(5%) 1{ 3%} (B 0{ 0%
12 (32%) f1ersi3) 10{25%5) 7{18%)
17 (45%%) 2801 0] 39 {48%%) 23 (51%9)
9 (24%) B(2235) 13 {28%) 8{21%)
524 (12.63) 32.2{14.09) 552{13.09) 56.2 (30.63)
33-76 23-80 2372 34-76
22133375 219,8(32.195 D {5189 218,0(48.18)
165-322 170278 138377 137-350
(9=38) £ ) (N=37)
5.5 (255 63.2 {3.68) Ei X Jedex) 69.7(3.38)
63-78 §2-80 8678 $%35
N=38) N=37y {N=20} {(%=37)
0f 55 24 3% 3{ 8%) 3¢ 8%)
13 p48) 12(32%9) 12{30%) 1KBERY
16 {32%6) 15 {43%%) 12430%) 12 {32%%)
6 {16%) 4{11%9) 7{38%8) 5(13%)
3{8n 3{8% 6435%) 3(38%
Missing 2{ 0% B¢ 0% 04 0% 1¢ 3%)
Maon (3D} 322482 R ETOR 33.2(6.58) 338663
Ranga 25-43 2442 23.3¢ 2448
Urine Uric Acid” ’
Ungderexcrator 30{79%) 29 (78%) 207308 30(78%)
Overprodoter S {219} 3{22%%) 94£23%%) T(13%)
Missing 0{0%) 3 { (A5} 2{5%) - 1 ¢ 336}
Palnabie Toplms®
Yes L4 §{16%) 30 25%) 11 (29¢%)
No 29 {76383 33 {8459 30 {73%) 27 (713
a8 Atbasalize
P Bused on 24-bhowr writa collaction at basstive. Underexcretor: wic acid £300 wgtday;
overproducer: nric acid >E00 mp/dey.

¢ Presetsce of a palpaisie ophus ot basaline.
Cross Paferaace: Stadstical Tabls 14.1.3 and Appendices 16,2+4.1, 16.2-5.1,5 and 16.2-6.3,

Source: Table 11.2a of sponsor’s analysis

51



NDA 21-856 Febuxostat (TMX-67 Tablet
Statistical Review and Evaluation of Efficacy and Safety

Table 12
Disposition of Patients
Study #C02-021

Treativent Receiving af Titne of
Discontinuation

Febuxostat | Feburostat Allopurinol
All Subjects | 80 wg QD | 120mzQD | 380400 me QD
: 2 2 a n
| umber Enrobiad® 1074
| Nuawbar Opsoing® 1213 (9439
Nember Dranwtiraly Discontimued 61 {6%)
Timing of Prawature Discontinuation
<1 Monfs 2 12 6 p.
>} to 3 Mowmhs 28 18 [ 4
| 23 10 8 Months 1] $ 3 g
=8 Mouths 4 [] 4 3
Primary Reason for Prewmaturs Diseontivuation
Agversa Bvant 12 E : )
Protocol Violnion 2 [ ]
Personn Reasonis) 18 ; )
Lastto Followup 13 ] 4
Tharapentic Fatlure 1) {
ont Flare [
Other 13 £ 3

2  Subjects in the darabase who have tsken study drug on or tatoee 30 Apzil.zoo-&
b Subjects stifl in1ha study as of 30 April 2004, tha date of the cus-off for e fntexive amalysis
Croswyefirance: Stadeseal Tedble 14.1.1

Source: Table 10.1a

APPEARS THJS WAy
ON ORIGINAL
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Table 13
Demographic and Baseline Characteristics by Initial Treatment
Assignment for Study €02-021
Study #C 02-021

Febusostat Febuzosiat Allopurinal
30 mz QD 120me QD | 3007100 mg QD
: N=658 N=282 N=142
Variable %) n3%) N {28
Gendsr
Mgl 626 96) 20785 1383097
Fapule 224 13¢5y A1)
re
Aslan 18{3) 2{ 13¢5
Black 51{8) 300 j£341)]
Caeasian 521480 226 {80) 168 (76)
Hispanic 2046 15 10{H
Otser e R3] 0 i
g {rearsy
28 102 2413 0
2837 FioI¢3}] 4014 LT3
38438 128(20) 45018 3041
45455 213833 90(32) 40{28)
235 293% WIED 35T
Nean 314 511 511
o] .94 11.60 1137
Ranze 2384 2484 2983
Weight (pounds) ) ’
Menn 234 2315 2338
3D 4297 4733 49.62
Range 123-380 142-309 138-458
Renal Fosction® ’
Norosal 37498 376 {98) 141 (99)
Dioaived: satiom creativivs »1.3 mprdl, 13 :124) 3{H

& Thebweline demographic vatues are the last obzervatons obfainad Frier 10 Teceiving the first
dose of stdy drug in sither Swdy C02-009 or Study LL2-010,
Cross-reforente: Statisrival Table 14.3.2 and Appendix 16.24.3

Source: Table 11.2a of sponsor’s analysis

Table 14
Initial Tteatment Assignment in Study C02-021 By Prior
Treatment Assignment in Study €02-009 or C02-010

Initia) Treatmsnt Assisument
Febuxostat Febuxostat Allopurinol

80mg QD 120 mg QD 3007100 g QD
K=850 N=(B2 N=ja2
[Prior Treatment Assisnment ity a4 A3
Fabuzostar 30 myr QD 176 27 69243 3709
Febuzostat 120 mx OD 134 28y 70428) 36025)
Fabuvostar 240 me OD 34 (5 25 1268
Allopwrine? 300100 mez 0D 200 (32) 85 (30) C_ASGY
Placsbo 474D 243 ERE 1)

4 Trastesenttalier i the pravieus Smdy CO2-009 or Study £02.010
Cross-rafererce; Sratistical Table 14.1.2, and Apperdices 16.2.5.2.1, 16.2.5.22

Source: Table 10.2b of sponsor’s analysis
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Table 15
Number of Subjects Initially Assigned to and Receiving
at least one Dose of Each Treatment
Study #C02-021

Febaxostat Febuxosiat Allapurinel
80 mg QD 120 mg QD | 300/100 mg QD

N
650 283 142
o took at least 1 §_m‘ 731 403 162
4 Subjetts may be jncinded jomora ther 1 reanvect,

Cross-refirence: Starizdeal Table 14.1.3 and Appendices 16.2.52.1, 16.2.5.22
Source: Table 11.2C of spdnsor’s analysis

Table 16
Summary of First Tteatment Change fot Subjects Enrolled after
Protocol Amendment #2
Study #C02-021
Tnitial Treatmsnt
Febuzostat Febuxostat Allopurinol
$0 me QD ROmg QD | 300200 v QD
N=20% WelX78 Nesi42
Eirst Treatment Change z (%) 5 {58) n_ (%)
| Overall 36 0’) 47 A% 39 {35y
mmmmzom:QD 33 (19) 48 (3H
!‘ebm:osta: 10ne QD 3: (ll) i &)
Allopurinot 306/100 e DD [13) 14 (5} -

Cross-aference: Stansticsl Table 14,15 aadnppeadsoas 153.521,1623522
Source: Table 11.2d of sponsor’s analysis

Table 17
Summary of Reasons for Treatment Change for Subjects Who

Enrolled after Protocol Amendment #2
Study #C02-021

Febuxostat Febuzostat Allopurizal
36 m2 QD 120 me QD 300200 mz QD
N=200 Ne=278 N=i42
Reason Jor Treatment Chanred to: 2 l Chnug]e_d fo:
Change {0 {36}]F120 l Alo 20} F80 | o) | FE ]F1i0
ﬁ\‘&ff}rm =ImgaL. |7 3 3 HOEDn 43 1
Sepu Urate <3.0mgl | 0 ¢ o ; [} 9 ]
Adverse Evert 2¢)y © 2 i1 1 0
Oher 5 3 1 1) 2 ]
Unspecified Sr%) 3 2 44y 4 0 241) 2 0
TH0= Gows0sat 30 wg QDS F120 = fibuzostat 120 wg QD; Alle =sllopwrinol 300100 mz GD

Cross-Teferance: Seagistical Table 14.1.5 and Appendices 18.2,52,1, 16.2.5.2.2

Source: Table 11.2¢ of sponsor’s analysis
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Table 18
Most Frequent MedDRA High Level Terms Obsetved duting the

28-Week Double-Blind Treatment Petiod
Study #C 02-009

—Lrameat Grous  {85)

\fedDRA High Level Te Sacibe | Shugdd | ~§§m‘5§ w@i‘é”“‘%@
AedDRA High Leval Taem e 4 V1U) atve
N e cong | ot A
TNy | 101 (8550 Wy | 2B
T | P | 25w | N0 | 2aey
TI0Ny | B hw | SAwsm 1 e 0w
Muezds Spwex, Musculoshkadons] Paie,
Busttokadernd Seouss, Nork Poie.
od2y pa Emesnciey, Pafu i Exrareiey :
%mm T SR T T
m?:mz
[Toiur Relared Siges & SF mw (553 1i5%; | B A T
mmgsummm ~ *
SeifSanzs, Todut Seolling — . - —
T | B | Bohw | R25m L Fe)
i atves EY L I 7 R BT TN TS T
Sheeiza Avninstransficns focomsed. b :
Segathis Sxcinstessfarae Intressed,
Blood Silinabin fersaned, Hupotic
Enzyu!.mza:d. Liver Frenction Tost
: ?uuwms:_.mam -
mfectic By | @ | BORTTTTEETTTNES
S@ny | @ | sy | e ST
¢ Bperds: 1BjeTies NEL E¥es 1A% T % EF TP
e s 4l Arzmm & B4 o ) 9
CMMMMFM Iw::f,
mmm:ma««m,m
BRI I T - T I I 1) SERFTT
T0%) FREes) T0% $15%} 0%
A’aﬁmﬁx.?mﬂms AR
. 25T [= AT

\m: b &aqx:mnu defead 2a hore high Tavel oo swpented by 276 of subjocts fa xoy beaimem grovm.

P Sudsically signiSicant S8 vt plasshe

{805 veing Frchar's seaverest

3 Suteiealy signiScany differancs vare Mopusinel K00 my O (ot fS uming Heher’s axact tast

5 Stesivkic

Sttistical Tables 14.3.1.] and 14.3.1.7 2xd Appeedix 16371

Source: Table 12.2a of sponsor’s analysis
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Table 18 (Continued)
Most Frequent MedDRA High Level Terms Obsetved duting the
28-Week Double-Blind Treatment Period
Study #C 02-009

Trearment Grocp B0
Tebuxestat | Fibuzosaat nm'! oot z“]“‘mmﬁml“ l
Flacds | S0me D | 120 mg QD | 20 QD 130D 10 QD)
| ; ; N=L: (=363 | ¢ N=124 f_ﬁ'zgz
g ; T '%EQE%L"; BT A TV “16'{”*7? “L‘ E¥EL)
Aerail feSeRvRin

elated Sizns & Symptems VRG] TR | Gt TIETIEY TeIsy
Oawl*f'w“v.%mg.\"@:xl

$ PUNDITE SN
Notw:  Most Suquent was dafined 25 thois high Jevsd wsruis repotied Iy S of subjeses dn ny sene: gresn
»  Sipiodly slgeiSant difsroes cenvs placsbe (s0.03) waiun Fitkar's soanssese
2 Stwiviolydgion $8mm ves slopizel 300700 me GD (pD 08 utieg Fidkar’s axazs it

& Susdvdcelly sigeifivan Efancn vern Sebuseson $H0 mg QD (005 waing Fiskar's oxact swst,

Suiudssl Tables 19.3.1.3 ok 14.3.1.7 andt Appscdix 16813
Source: Table 12.2a of sponsor’s analysis

APPEARS THIS WAY
ON ORIGINAL
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Table 19

Most Frequent MedDRA High Level Terms Obsetved Duting the
52-Week Double-blind Tteatment Period
Study #C 02-010

Freatment Group & {39)

Febuzostat | Febuxosint | Allopurinel

MedDR 4 High Level Term BOmzQP | 120w QD | 300 mz QD
MedDRA Preferied Tonms N=256} IN=2§1) (N=253)

Total Subjects with at Tesst 1 Adversa Bvem 205 (80} | 1BO{T3MW)" | 215¢B5%%)

Upper Respiratory Tract Infections 77 30%) 53{21%) 72 {28%)

Acute Strusitiz, Acute Tousttids, Laryngitis, Nasopharyagitis,
Pharmeitis, Rhinitis, Sinusitis, Upner Respiratory Tract Infection

Musenloskelefal & Connective Fizzue Signs & Symptoms NEC 33 {F4%) 38{15%) 3B{I5%%)
Batk Pain, Burtock Pain, Chest Wall Pain, Dupuyten’s Coatracture, .

Flaek Pain, Muscle Spasms, Muzcnloskeletal Chest Pxin,
Musecalocketetal Discomfort, Musculoskeletal Stiffvess, Neck Pain,
Paie in Exzramity

-Foink Related Signs & Sympioms 39(35%) 33{83%) 37 {E59%)
Arxibizpigia, Joint Effusion, Jednt Bangze of Motion Decressed, Joint
Stiffvess, Jeint Swelling, Tamporomandfhalar Joint Syndrame

Dinrrioea fExcl Infective} 27{11%) 25 {1Ph) 16 (634)
Disnihoea

Headaches NEC 234999 23 (9%0} 22 (9%%)
Claster Hesderhe, Headache, Sivus Headache, Tersion Headache

Liver Funcijon Analyses 13 (5% 16 (6%} 12 (3%}

Alanine Aminotrapsferase Increzsed, Aspartate Arninotransferace
Increased, Blood Bilindbin Fucreased, 2Hepuatic Enzyme Increasd,

Liver Functipn Test A% 1

Nansea & Vomifing Symptoms 12 (7% 13 (3%} B{3%)
Nauzes, Vorasidng

Upper Respiratory Tract Signs & Symptoms i3 (5%) 12 (3%) 17 (736}

Hoarsenass, Nassl Discombont, Pharyngolaryagasl Pain, Possoazat
Drip, Rhinorrhoes, Sinus Pain, Speezing, Throat Iricztion, Upper

Respirstery Tract Congestion

Tufluoenza Viral Iufections 12 (3%) 13 (3%} 12 (3%0)
Influenzxy .

Non-Sife Specific Injuries NEC 12 (3% 10 (4%%) 12 (5%}
Arxibropod Bite, Arthropad Sting, Contusion, Excestation, Fall, Injury, ’
Laceragon, Rosd Traffic Accifient, Soft Tissus Injury, Wound

Dedema NEC 18 (%) B{3%) B{3%)
Oedemna, Oedoma Deripheral .

‘| Limb Enjuries NEC {Incl Trammatic Amputationy 12 (55%¢) 10 (3%} 11 (4%}

Cardlaze Infury, Joint Injury, Four Sprain, Limb Injusy, Meniscus
Lesion

Nenrological Signs & Sympioms NEC 17 (7% & (3% 743%)
Dizziness. Dyseensia

‘Vascular Hypertensive Disorders NEC . 7{3%) 10 (256} 14 (6%}
Hyperension .

Lower Respiratory Tract & Fung Infectons 13(3%) B (3%) 8 {3%)

Bronchitis, Bronchitis Acute, Pusumonia

NEC = not elsewhere classified .

Notet  Most frequent was defined as those high Jeve! tanns reporied by 2536 of subjects in any trestiuens grovp.
8 Scadstically significant difference versus allopuinol 360 mg OD (p<0.05) using Fisher's exact tast

¥ Stadsticelly significant difforencs versws fsbuxostat 120 mg QD {240.03}) nsing Fisher's exact test

Staristical Tablas 14.3.3.1 avd 14.3.1 3 avd Appendix 16.2-7.1

Source: Table 12.2a of sponsor’s analysis

57



NDA 21-856 Febuxostat (TMX-67 Tablet
Statistical Review and Evaluation of Efficacy and Safety

Table 20
Most Frequent Adverse Events Obsetved Duting the Treatment Period
Study #TMX-00-004 '

Febuxestat Febuxastat Febuzestat
Placebo 40mg QD 80mg QD 120 g QD
| COSTART Term ON=38) Ne37) (8=40) o Y
Toral Subjectswith arLeat 1
Adsases Brant 12 (50A9) 20388 23¢58%) IR G50%) |
Abdowinal Pats 3{ 8% {3%) {3%%) (% ]
Accidantal Inhure JE 04 0% 2{ 5% 1¢ 3%
Arhralg 2 0ty | 3{ 5%} {3%) 2( %) |
Back ¥ain { 3%) 31 £3%) {58 3{ 3%
Dianhea § (1195} 3% 0% 40140 |
Dyspepsia 8{ 0% {3%) { 3%y (0% |
Flu Svurome 2{ 5%) { 38%) 9{ 0%} {3%%)
Headachs { 3% { 2% 2{ 3% 203%) |
Incyeasad Appacier O 46} 3% { 0% 0{ %)
Inferdon ] 2{ 3% 14 3% { 0% 1 3¢9
Liver Funcden Tests Abnormal { 3% 2% {.3%%) 32
Mystgls 2(5%) 343 {3 2{ 3%
DPatn 40199 ${1636) 3{ 8% 2 3%
Praryueitis O R 17 38y G &% .
Razh o7 0%) 0L 035y i{ 3%) 3( %9

@ Adverse everts Teported by At laast 3 SGUTECE IR ATy tredtnient group.
Crozs Reference: Sratstica) Table 34.5.1.1 and Apverdix 18.2-7.1

Source: Table 12.2b of sponsor’s analysis

APPEARS THIS WAY
ON ORIGINAL
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Table 21

Most Frequently Repotted (22%) Treatment-Emetgent Adverse Events
Study #C 02-021

Febuxostat | Febuxostat | Allopurinel
30 mg QD | 128 mg QD |300:100 g QD
N=731 N=4G3 N=i62
MedDRA High Level Term/Preforred Temw 8 {%) n{%) n %6}
Tota? Subjects wath 2t Least 1 Adverze Event B3 (35%0) | 110 2T%) 43 {26%)
Upper Respiratory Tract Infections 78{11) 24 {6y 13(8)
Nasopharsugitiz 18 {2) S{L 5(3)
Plaryngifis 1{=1} 1] g
Rhingts 2(«1) 0 g
Sinusitin 11 (Y 78} 24%)
Tonsillitis 1«1} 0 4]
Upoper Respiratory Tract Infection 47{&) 12 (3 53
Joint Related Bisorders NEC 25{3 8¢} 24«1}
Athraigia 12¢{3) §{1} 14=<D)
Joint effusion 201} ] g
Joint stiffiess k] 2=} 1f=1)
Joint swalling 4 (<13 0 g
Lowser Raspiratory Tract and Enng Infections 17{% {1} [1]
Bronchiastasis 9 1{=1} 4]
Bronchitiz {1} 4 (<1} 1]
Bronchitis scute 20 0 g
Bronchitis chyonic. 1(<1} Ll ¢
Lower raspitatory fract infection LU 1{=1} B
PBneymaria 5 (<1} 1{=1} 9
Iofluenza Viral Infeciions (D Q) 1{=1y
Influenza 16 (2) 51} 1{<})
Headache XEC 6 (B 92 1(<1)y
Haadache 14¢2) B2 1{=D)
Binus haadache =1} 2 (=1} 9
Diarrioes 14 (2} {23 1=l
Dimrhoea 14 {2} 9(3) 1¢=1)
Musculoskeletal and Connective Tissue Signe and 143 3 (%) 3(2)
Symptoms NEC
Back pain ¢} 5¢1} 1<)
Limb discombert 117 0 1{=1)
Musels spasms I¢=I} 1{=1} 0
Nack pain { 1{<) 1{=3)
Pain in extremity 4 (<1} 2 {=1} 241
Paraesihasias and Dysaesthesiaz 12, 3{=1) 13
Hypoaesthesia 7(<1) 1 {1} 0
Parassthess 3 {1} 2{<]) 4]
REC=not otherwise clazsified

Al adverse svents sunywazized were reported aftey first dose of study drug and no mose than 30 days
zhter last dose of siudy druz. Subjeets with 1 or more adverse events within 2 leval of MedDRA term
wre counted caly cnce in that Jevel. Subjects wheo zeceived more than 1 traatment are counted in each
Greatrrent, but adverse events are only summarized under the tresiment most recently taken.

Cross-reference: Statistical Table 14.3.1.3

Source: Table 12.2.22 of sponsor’s analysis
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Table 22

Summary of Responders
(Last 3 Serum Utic acid Label <6)
Obsetvations up to Week 28
NDA 21-856 Study # C 02-009

By Subgroup
Reviewer’s Table

Subgroup Treatment N Responder Percent P-value
ATT FEBUXOSTAT 240 MG QD 134 87 65 <0.0001
FEBUXOSTAT 120 MG QD 269 170 63 <0.0001
FEBUXOSTAT 80 MG QD 267 121 45 <0.0001

ALLOPURINOL 3007100 MG Q0 268 61 24

PLACEBO 134 0 0
FEMALE FEBUXOSTAT 240 MG QD 8 5 63 0.3931
FEBUXOSTAT 120 MG QD 13 10 77  0.0359
FEBUXOSTAT 80 MG QD 16 11 69 0.0922

ALLOPURINOL 300/100 MG Q0 19 7 41

PLACEBO 1T 0 0
MALE FEBUXOSTAT 240 MG QD 126 82 65 <0.0001
’ FEBUXOSTAT 120 MG QD 256 160 63 <0.0001
FEBUXOSTAT 80 MG QD 251 110 44 <0.0001

ALLOPURINOL 300/100 MG QD 249 54 22

PLACEBO 1723 0 0
ASIAN FEBUXOSTAT 240 MG QD 1 0 0 1.0000
FEBUXOSTAT 120 MG QD 8 4 50  0.3007
FEBUXOSTAT 80 MG QD 8 3 38 0.5804

ALLOPURINOL 300/100 MG QD [ 1 17

PLACEBO : 3 0 0
BLACK FEBUXOSTAT 240 MG QD 13 7 54 0.0924
FEBUXOSTAT 120 MG QD 27 11 41 0.2703
FEBUXOSTAT 80 MG QD 38 14 37 0.4375

ALLOPURINOL 300/100 MG QD 33 8 26

PLACEBO 9 0 0
CAUCASIAN  FEBUXOSTAT 240 MG QD 107 73 68 <0.0001
FEBUXOSTAT 120 MG QD 214 143 67 <0.0001
FEBUXOSTAT 80 MG Qb 200 97 49 <0.0001

ALLOPURINOL 300/100 MG QD 206 46 23

PLACEBO 108 0 0
HISPANIC FEBUXOSTAT 240 MG QD 8 5 83 0.1936
FEBUXOSTAT 120 MG QD 16 10 63 0.0844
FEBUXOSTAT 80 MG QD 13 4 31 1.0000

ALLOPURINOL 300/160 MG @@ 17 5 31

PLACEBO - 10 0 0
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Table 22 (Continued)

Summary of Respondets
(Last 3 Serum Uric acid Label <6)
Obsetvations up to Week 28
NDA 21-856 Study # C 02-009

By Subgroup
Reviewer’s Table
Subgroup Treatment N Responder Percent P-value
OTHER FEBUXOSTAT 240 MG QD 5 2 40 0.5455
FEBUXOSTAT 120 MG QD - 4 2 50  0.5000
FEBUXOSTAT 80 MG QD 8 3 38 0.5804
ALLOPURINOL 300/100 MG QD 6 1 20 :
PLACEBO 4 0 0
45<=Age<65 FEBUXOSTAT 240 MG QD 71 46 65 <0.0001
FEBUXOSTAT 120 MG QD 154 106 69 <0.0001
FEBUXOSTAT 80 MG QD T46 74 51 <0.0001
ALLOPURINOL 300/100 MG QD 147 36 25
PLACEBO 79 0 0
Age<45 FEBUXOSTAT 240 MG QD 33 20 61 <0.0001
FEBUXOSTAT 120 MG QD 79 39 49  <0.0001
FEBUXOSTAT 80 MG QD 82 23 28 0.0097
ALLOPURINOL 300/100 MG QD 82 9 11
PLACEBG 36 0 0
Age>=65 FEBUXOSTAT 240 MG QD 30 21 .70 0.0278
FEBUXOSTAT 120 MG QD 36 25 69  0.0201
FEBUXOSTAT 80 MG QD 39 24 62 0.1123
ALLOPURINOL 300/100 MG Q0 39 16 41
PLACEBO 19 0 0
oy ]
APPEARS THIS way

ON ORIGINAL
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Table 23

Summary of Responders

(Last 3 Serum Utric acid Label <6)

Observations up to Week 52
INDA 21-856 Study # C 02-010

By Subgtoup
Reviewer’s Table

Subgroup Treatment N Responder Percent P-value

ATT FEBUXOSTAT 120 MG QD 251 139 5SS <0.0001
FEBUXOSTAT 80 MG QD 256 131 51 <0.0001
ALLOPURINOL 300 MG Qb 253 50 20

FEMALE FEBUXOSTAT 120 MG QD 8 4 50 1.0000
FEBUXOSTAT 80 MG QD 13 8 62 0.413%6
ALLOPURINOL 300 MG Q@0 10 4 40

MALE FEBUXOSTAT 120 MG QD 243 135 56 <0.0001
FEBUXOSTAT 80 MG QD 243 123 51 <0.0001
ALLOPURINOL 300 MG QD 243 46 19

ASIAN FEBUXOSTAT 120 MG QD 9 5 56 0.0440
FEBUXOSTAT 80 MG QD 10 7 70 0.0114
ALLOPURINOL 300 MG QD [ 0 0

BLACK FEBUXOSTAT 120 MG QD 20 7 35 0.7342
FEBUXOSTAT 80 MG QD 24 9 38 0.7417
ALLOPURINOL 300 MG QD 18 5 28

CAUCASIAN  FEBUXOSTAT 120 MG QD 199 120 60 <0.0001
FEBUXOSTAT 80 MG QD 193 104 54 <0.0001
ALLOPURINOL 300 MG Qb 195 43 22

HISPANIC FEBUXQSTAT 120 MG QD 17 6 35 0.1138
FEBUXOSTAT 80 MG Qb 22 5 23 0.4192
ALLOPURINOL 300 MG Qb 19 2 11

OTHER FEBUXOSTAT 120 MG QD [ 1 17 0.2857
FEBUXOSTAT 80 MG QD 7 6 86 0.0001
ALLOPURINOL 300 MG Qb 15 0 0

45<Age<b>  FEBUXOSTAT 120 MG Q0 133 74 56 <0.0001
FEBUXOSTAT 80 MG QD 140 76 54 <0.0001
ALLOPURINOL 300 MG QD 125 26 21

Age<45 FEBUXOSTAT 120 MG Qb 71 34 48 <0.0001
FEBUXOSTAT 80 MG QD 75 23 31 <0.0001
ALLOPURINOL 300 MG Qb 84 3 4

Age>=65 FEBUXOSTAT 120 MG QD 47 31 66  0.0931
FEBUXOSTAT 80 MG QD 41 32 78  0.0068
ALLOPURINOL 300 MG @b 44 21 48
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