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This is an addendum to my statistical review dated July 16, 2004 of the NDA application
dated October 30, 2003. Dr. Feeney, the medical team leader, requested analyses relating
to the efficacy of Pregabalin added on to each of the most frequently used concomitant
AEDs, as such analyses were not provided by the sponsor. These analyses are important
because Pfizer is seeking to have Pregabalin indicated for adjunctive therapy of partial
seizures and it’s effectiveness could vary with the concomitant AED.

Each of the three main studies in the application had an 8-week baseline period and a 12
week double blind treatment period. Patients were to be on stable doses of 1-4
concomitant AEDs throughout the baseline and double blind periods. Between the three
studies there were 1043 patients with at least one seizure diary entry for the double blind
treatment period. Since many different concomitant AEDs were used and 73% of patients
had more than one concomitant AED it is difficult to isolate the efficacy of pregabalin
with a given AED. For example, the subgroup who took Carbamazepine may have had a
different distribution of other concomitant AEDs than the subgroup that did not take
Carbamazepine. We can get an idea though by comparing the efficacy of the subgroup of
patients who took a particular AED to the overall results. The most frequently used AEDs
in the three studies are shown below:

Table 1 Most Frequent Concomitant AEDs

Concomitant AED Number of Patients ~Percent of Patients
CARBAMAZEPINE 588 56.38
LAMOTRIGINE | 291 27.90
PHENYTOIN SODIUM 200 19.18
TOPIRAMATE | 199 19.08
VALPROATE SEMISODIUM 118 11.31
PHENYTOIN : 87 - 8.34
PHENOBARBITAL 83 7.96




Concomitant AED Number of Patients || Percent of Patients
CLOBAZAM 70 6.71
TIAGABINE HYDROCHLORIDE 65 6.23
VALPROIC ACID 57 5.47
CLONAZEPAM 54 5.18
TIAGABINE 34 3.26
VALPROATE SODIUM 32 3.07

The following table shows the efficacy results by dose (mg/day) for the different
concomitant AED subgroups. The results are pooled over the three studies and over
regimen, e.g., 150 mg/day (TID) and 150 mg/day (BID) are combined. The p-values
should not be taken at face value since these analyses are post-hoc and the treatment
groups may not be balanced with respect to important predictors of outcome in these

subgroups.
Table 2 NDA 21724 Pregabalin Efficacy by Concomitant AED*
Pregabalin Dose (mg/day)
0 50 150 || 300 || 600
AED
All N 293 87 185 88 390
Mean RRatio || -0.83 || -6.25||-15.69 || -28.43 || -33.71
StdDev 26.91 || 23.88 |1 26.50 || 36.63 j| 39.47
P-value 0.461|{ 0.000 || 0.000}| 0.000
Carbamazepine N 156 47 113 43 229
Mean RRatio || 0.02 |} -6.94 [{-15.06 || -28.08 {|-34.78
StdDev 25.63 24.50 2538 || 37.12 || 38.54
P-value 0.451 || 0.000 || 0.000 || 0.000
Lamotrigine N 80 21 54 19 117
Mean RRatio || 1.39|| -7.47(|-18.84 || -41.00 }| -33.89
StdDev 23.97 || 34.41 (| 29.32|| 43.08 || 38.18




Pregabalin Dose (mg/day)

0 50 150 300 600
P-value . |{ 0.215 (| 0.000 {[ 0.000 |} 0.000
Phenytoin Sodium/ N 82 28 36 31 110
Phenytoin
Mean RRatio |} -1.71 | -4.17 }}-20.05 ]| -27.09 || -32.62
StdDev 2469 (| 22.83 (| 26.84 || 30.39 | 38.21
P-value . |f 0.960 (] 0.003 || 0.000[| 0.000
Topiramate N 63 16 32 15 73
Mean RRatio {| 0.52 || -4.78 || -18.69 || -37.94 || -28.99
StdDev 26.67 || 20.63 |} 28.99 || 36.57 || 42.64
P-value - .{| 0.6381%| 0.012|| 0.005 | 0.000
Valproate SemiSodium/ || N 46 15 22 16 51

Valproate Sodium
Mean RRatio || -4.85 (| -18.05 [{ -20.03 || -6.28 || -38.75

StdDev 31421 2292} 23.06 || 31.94 || 41.27

P-value .|| 0.064 || 0.104 {| 0.674 || 0.000

Tiagabine/ N 18 19 20 10 32
Tiagabine HCI

' Mean RRatio || 4.20 || -10.68 || -9.60 || -32.68 |} -30.95

StdDev 20.71 || 20.16 |} 18.34 || 29.38 |} 41.16

P-value .|} 0.324 || 0.242 || 0.000 {[ 0.000

*Pooled over studies 0009, 0011, 0034 and BID and TID regimens
Note that patients can contribute to the results for more than one AED

The efficacy of the 600 mg/day groups seems to be reasonably consistent across the
groups of patients who took carbamazepine, lamotrigine, phenytoin, topiramate, and the
other concomitant AEDs shown in table 2. The same appears to be true for the 300
mg/day and 150 mg/day groups for the most part. The few exceptions for the 150 and 300
mg/day groups could be attributable to a lack of power since there were fewer patients at
these doses than at 600 mg/day. Note that Neurontin is one AED for which we cannot
assess the effect of adding Pregabalin because patients on Neurontin had to stop taking it
in order to be eligible for the studies.
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1 EXECUTIVE SUMMARY

1.1 Conclusions and Recommendations

The data support the efficacy of pregabalin as adjunctive therapy in the treatment of
partial seizures. Doses of 150 mg/day, 300 mg/day, and 600 mg/day were identified as
effective. There was evidence of increasing benefit with increasing dose but withdrawals
due to adverse events increased with increasing dose also. The 600 mg/day groups
tended to have more patients with less than 28 days of double blind diary data and
therefore less chance to experience seizures. Sensitivity analyses still supported the
efficacy of the 600 mg/day doses and the differences between 600 mg/day and placebo
were larger than the differences between 150 mg/day and placebo but they were also less
reliable, i.e., the differences between 600 mg/day and placebo had wider confidence
intervals.

1.2 Brief Overview of Clinical Studies

The sponsor submitted three randomized, double-blind, placebo-controlied, fixed-dose group
studies of pregabalin as adjunctive therapy in patients with partial seizures. Each of these studies
consisted of an 8 week baseline period followed by a 12 week double-blind treatment period.
Seizure activity was recorded daily in a diary. Study 0009 utilized a placebo group and two 600
mg/day dose groups, one administered BID and the other administered TID. Study 0011 utilized
a placebo group, a 150 mg/day group, and a 600 mg/day group all administered TID. Study 0034
included 50 mg/day, 150 mg/day, 300 mg/day, 600 mg/day, and placebo groups and all
treatments were administered BID. Eligible patients were to be on stable doses of between one
and three AEDs prior to and during the study. In order to be randomized they should have had at
least 6 seizures during the eight week baseline period, with no seizure free period of four weeks
or more. The randomized patient population was about 50% males and was 87% white. The

" average age was about 38 years and the vast majority of patients were older than 17, but a small
number of patients (18/455 = 4%) aged 12 to 17 years were included in study 0034.

Studies 0009 and 0034 were conducted primarily in the U.S. with a handful of centers in Canada,
while study 0011 was conducted entirely in Europe. Across all studies the median baseline
seizure rate per 28 days was about 10 and the mean baseline seizure rate per 28 days was about
22. Baseline seizure rates ranged from 1 to 356 per 28 days. The primary efficacy measure was
the Response Ratio, RRatio = 100 x (T — B) / (T + B), where T and B are the average seizures
rates per 28 days in the double-blind and baseline periods respectively. T is determined as 28
times the number of seizures in the entire double blind period divided by the number of days
with non-missing diary entries in the entire double blind period and B is determined in the same
way for the baseline period. The RRatio takes values between -100 and 100 and is related to
the percent change as follows, RRatio= 100 * (percent change)/(percent change+200). Note that
a patient whose condition worsens can have a Percent Change much greater than 100, in fact,
there is no upper limit, but the RRatio can be at most 100.
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The primary analysis was based on the ranks of the RRatio values and these are the same as the
ranks of the percent change, i.e., ordering the Percent Change values from smallest to largest
yields the same order as ordering the RRatios from smallest to largest. Therefore, the primary
analysis, an analysis of variance of the ranks of the RRatios, is equivalent to an analysis of
variance of the ranks of the percent change values.

The double-blind phase for efficacy evaluations included titration and lasted from Day 1 of study
medication through the last day of double-blind treatment (not including downward titration
during the withdrawal phase or transition to open-label). There was one week of upward titration
in studies 0009 and 0011, but no titration in study 0034. Although most patients were treated for
about the protocol specified length of time, some patients were treated beyond the planned 84
days (up to 114 days) and others withdrew in the first week (some after only 1 day). Patients
with at least 1 day of utilizable seizure record had an estimated 28-day rate computed using the
data collected. '

Table 1 Relevant Clinical Studies in Epilepsy

Study Study N Number Age: Length Dose Primary
Dates Rand- | of Mean (weeks) Groups Endpoint
omized | Centers Range

UdUﬂPClJllll
0009 (add-on) | Jun 98 313 37US 39.1 B: 8 PBO or
- 6 Can (17-82) DB: 12 600 100 x (T-B)/(T+B)
Sep 99 1-week mg/day:
titration | 200(TID)or
300(BID)
0011(add-on) | Apr98 288 45 (int) 37.0 B: 8 PBO or 100 x (T-B)/(T+B)
- (17-73) DB:12 | 150 or 600
Nov 99 1-week mg/day
titration (TID)
0034(add-on) | Nov 98 455 71 US 384 B: 8 PBO or 100 x (T-B)/(T+B)
- 5Can | (12-75) DB: 12 50/150/
Sep 99 no 300/600
+ | titration mg/day
(BID)

* T- Double Blind Period Seizure Rate (per 28 days)
B- Baseline Period Seizure Rate (per 28 days)
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1.3 Statistical Issues and Findings

The sponsor seeks an indication for adjunctive therapy of partial seizures in patients =

~—, but only a small number of patients (20/1056 = 2%) in the three randomized, double-

blind, placebo-controlled studies of Pregabalin as adjunctive therapy were between the ages of

12 and 17, so no definitive conclusions can be reached on efficacy in this subgroup. While the

three add-on studies demonstrated the efficacy of 150, 300, and 600 mg/day doses for individuals

age 18 and above, there is little direct evidence and no independent verification that pregabalin is
“effective as adjunctive therapy for partial seizures in individuals under 18 years of age (see Table
32 on page 56).

A concern for the efficacy of the 600 mg/day doses is that in the majority of studies the number
of days with seizure diary entries in the double blind period was less for the 600 mg/day group
than for placebo which means that there was less chance for seizures to be recorded in the 600
mg/day group and is a possible source of bias. This is illustrated with the boxplots in the figure
below. Note that the 150 mg/day groups are not shown because they were comparable to
placebo. Comparison of the boxplots within a study shows that the 600 mg/day groups had a
higher percentage of patients with a small number of days of double blind diary data than
placebo since, for example, the bottoms of the boxes are lower for the 600 mg/day groups. Note
that, in the figure, the + symbol indicates the average number of DB diary days. The effect was
most dramatic in study 0034 where the amount of double-blind diary data was significantly less
for the 600 mg/day BID and 300 mg/day BID groups than for the placebo group (Wilcoxon rank
sum p=0.0005 and p=0.0158, respectively). The 600 mg/day group(s) also tended to have less
diary data than placebo in studies 009 and 011, but the differences were smaller. It is important
to note that there was no titration in study 0034, whereas in studies 0009 and 0011 there was one -
week of titration.

APPEARS THIS waAY
ON ORIGINAL
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Figure 1 Comparison of Distributions of Number of DB Diary Days for Placebo and 600 mg/day groups
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In each study the primary analysis, a 2-way ANOVA of the ranks of the RRatios in the ITT
population with effects for center clusters (small centers were pooled geographically) and
treatment groups, found the primary comparison of the 600 mg/day group to the placebo group to
be significant (p<0.0001) in favor of pregabalin. All other pregabalin vs. placebo group
comparisons were also significant except for-the 50 mg/day vs. placebo comparison in study
0034. It should be noted though that the ANOV A method assumes constant variance across the
groups, but both the RRatios and the ranks of the RRatios (primary analysis) failed a test for
equal group variances p<0.02 in all three studies, except for the ranks of the RRatios in study 11.
In particular, the variability of the RRatios was larger in the 600 mg/day groups than in the
placebo groups. This may be related to the fact that the 600 mg/day group tended to provide less
double blind diary data. This means that the sponsor’s ANOVA based confidence intervals for
the treatment difference between the 600 mg/day group and placebo are slightly overconfident.
However, several alternative tests, performed by this reviewer as a check, yielded the same
general conclusions, so the non-constancy of the variance is not a serious issue here. These
alternative methods were the Van-Elteren test (a center stratified Wilcoxon rank sum test) and an
8
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ANOVA with observations weighted according to the number of days with seizure diary entries
in the post-baseline period. The ordinary unweighted ANOVA does not account for the fact that
seizure rates (and RRatios) based on less diary data are less reliable. The weighted ANOVA
gives more weight to patients with more diary data than to those with less diary data and, in so
doing, may also help to correct the observed group differences in the variability of the RRatios.

The following table summarizes the primary analysis results for the three add-on studies.

Table 2 Mean RRatios by Study — ITT Population

Dose Group
Placebo 50 150 150 300 600 600
mg/day mg/day mg/day mg/day mg/day mg/day
BID BID TID BID BID TID

Study :
0009 [N 98 . . . . 101 110

Mean

RRatio - 0.58 . . . .} -28.94 -36.45

StdDev 28.85 . . . ; - 36.83 40.05

P-value . . . ; . <0.001 <0.001
0011 | N _ ' 96 . . 99 . . 92

Mean 0.88 . . -11.55 . . -31.41

RRatio

StdDev 26.02 . . 22.87 . . 36.30

P-value . . . 0.001 . . <0.001
0034 | N 99 87 86 . - 88 87

Mean . -3.89 -6.25 -20.47 . -28.43 -38.22

RRatio

StdDev 25.74 23.88 29.56 . 36.63 44.49

P-value . 0.446 <0.001 . <0.001 <0.001

The primary (ITT) results were complimented by the results in the evaluable population (patients
with at least 28 days of double blind seizure diary data) and the completers population. Patients
with very limited double-blind diary data were excluded from these populations and, yet, the
analyses specific to these populations yielded the same conclusions for the pregabalin vs.
placebo group comparisons. As seen in the following table, most of the 600 mg/day patients who
were not evaluable withdrew because of adverse events but still had very good efficacy results.
Excluding these non-evaluable patients did not affect the conclusions regarding the efficacy of
the 600 mg/day groups. The 150 mg/day groups were more comparable to placebo in terms of
the amount of double blind seizure diary data provided, so the placebo vs. 150 mg/day group
comparisons are fairer and more reliable than the 600. The 150 mg/day groups also had fewer
withdrawals due to adverse events and still demonstrated efficacy.
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Table 3 Status and Efficacy in Non-Evaluable 600 mg/day Group Patients

N Patient Status Rratio
Adverse Lack of Lack of Other Status
Event Compliance Efficacy epilepticus
N N N N N Mean | Std
Protocol | RXGROUP
009 600 mg/day 18 16 1 1 -34.7 | 56.3
BID
600 mg/day 19 16 2 1 -52.2 | 55.3
TID
011 600 mg/day 15 11 1 1 1 1| -388 | 50.6
TID
034 600 mg/day 18 i 17 . 1 -70.1 | 55.9
BID

The protocols allowed for a single interim analysis to take place when approximately half of the
patients had completed or withdrawn. The interim analysis was described as for administrative
* and planning purposes rather than for stopping early. A Haybittle-Peto approach was planned to
adjust the significance levels so as not to inflate the type I error. In this approach the tests are
conducted at 0=0.001 significance level at the interim analysis and a=0.049 at the final analysis.
According to the sponsor interim analyses were only conducted in studies 0009 and 0034. The
interim analysis results were in line with the final results and did not seem to affect the integrity
of the studies.

Each of the three studies involved multiple dose groups and therefore multiple comparisons.
Study 009 used the Hochberg procedure to adjust the significance level for the two comparisons,
600 mg/day BID vs. placebo and 600 mg/day TID vs. placebo. This procedure first compares
the largest of the two p-values with 0.05'. If it is smaller than 0.05 then both comparisons are
considered positive. If it 1s larger than 0.05 then the corresponding comparison is considered not
positive and the other comparison, corresponding to the smallest p-value, is compared with the
0.025 level. Studies 011 and 034 controlled between-group comparisons using a step-down
procedure starting with the 600-mg/day dose versus placebo. If this comparison was not
significant at the 0.05 level, all doses were declared not significantly different from placebo. If
the first pairwise comparison was significant, then the procedure was repeated until either a
nonsignificant result was obtained or the last pregabalin versus placebo comparison was made.

In addition to the pregabalin vs. placebo group comparisons the sponsor reported the results of
pairwise comparisons between the different pregabalin groups, but the Hochberg procedure
(study 0009) and the step-down procedure (0034) do not cover the pregabalin vs. pregabalin
comparisons. Therefore, the pregabalin vs. pregabalin comparisons should be ignored or at least
considered exploratory so as to preserve the overall type I error. An exception is the 600 mg/day
(TID) vs. 150 mg/day (TID) comparison in study 0011 which is covered by that step-down
testing procedure because it is the only pregabalin vs. pregabalin comparison in study 0011 and
thus the order of testing is indisputable.

" Actually the significance levels are smaller because of the interim analysis: at the final analysis the largest p-value
1s compared with 0.049 and the smallest with 0.0245.
' 10
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Study 0009 alone and the three studies taken together permit a comparison of the BID and TID
regimens, although the studies were not powered to detect differences in the pregabalin
regimens. The 600 mg/day (TID) regimen was numerically better in terms of the mean RRatio
than the 600 mg/day (BID) regimen in study 0009, but the combined data from studies 11 and 34
leans in the other direction. Therefore, overall, the two 600 mg/day regimens appear to be
roughly equivalent in terms of efficacy. Comparing the treatment effects for the 150 mg/day
groups across studies 11 and 34 it appears that the BID regimen is slightly better than the TID
regimen, but the data are not conclusive. Therefore, overall, the BID and TID regimens appear to
be roughly equivalent in terms of efficacy.

L e o — e —xaawea .

o

In study 0034 which explored the dose-response relationship most fully it appeared that the dose-
response relationship had both a linear and a quadratic term. The fitted quadratic model suggests
that the RRatio decreases (i.e., improves) more rapidly as the dose is increased in the lower dose
range and less rapidly as the dose is increased in the higher dose range than it would for a purely
linear dose-response. Although it was not significant there was a hint of a quadratic component
to the dose-response in study 11 also. After pooling the data from studies 11 and 34 the quadratic
component was more compelling. This suggests that the 300 mg/day dose (and to a lesser extent
the 150 mg/day dose) may achieve nearly the same efficacy as the 600 mg/day group and be
more tolerable at the same time, since withdrawals due to adverse events increased with
increasing dose also. Unfortunately though, overall, fewer patients were studied at the 300
mg/day dose. '

11
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One notable deviation from the protocol was that 25% of all patients provided more than the
planned 84 days (12 weeks) of diary data and about 10% provided more than 13 weeks (up to a
maximum of 114 days). This was fairly consistent across all three studies. Group differences in
the proportion of patients who provided more than 84 days were small, except for the 600
mg/day (TID) group in study 0009 and the 300 and 600 mg/day (BID) groups in study 0034
which had smaller proportions than placebo. This is consistent with the trend for the high dose
groups to provide less double blind diary data noted earlier. The sponsor’s analyses included
double-blind diary data beyond 84 days where applicable. Since the patients who provided more
than 84 days of diary data are not a random sample of the ITT population (may have important
differences from those who did not), including the data beyond 84 days may cause bias.
However, this reviewer found no significant changes in the results after excluding data beyond
84 days.

Finally, note that there are very slight differences in the sponsor’s and this reviewer’s analyses
because the sponsor included randomized patients with no double blind seizure diary data by
assuming that these patients had no change from the baseline seizure rate, whereas this reviewer
excluded such patients. However, there were only nine such patients among the three studies and
the conclusions are the same regardless of their inclusion/exclusion.

2 INTRODUCTION
2.1 Overview

The new molecular entity, Pregabalin [CI-1008, (S)-3-(aminomethyl)-5-methylhexanoic acid],
which is an analogue of the mammalian neurotransmitter gamma-aminobutyric acid (GABA), is
being investigated as an anticonvulsant for the treatment of patients with partial seizures. This
agent is also being investigated for the treatment of chronic pain, as well as for treatment of
Cammnw, 7T The mechanism of pregabalin appears different from
agents that alter GABA receptors or uptake carriers, Na+ channel blockers, opiates, or
nonsteroidal anti-inflammatory drugs.

In the application the sponsor highlighted the efficacy of Pregabalin in three randomized, double-
blind, multi-center, placebo controlled add-on studies in patients with refractory partial seizures.
Each of these studies (study numbers 0009, 0011, and 0034) consisted of three phases: screening,
an 8-week baseline period, and a 12-week double-blind period. Patients on stable doses of
several (1-3%) AEDs were maintained on their medications and were randomized to also receive
one of several fixed doses of Pregabalin or matching placebo. To be eligible for randomization
patients had to have at least six seizures in the eight week baseline period with no 4-week seizure
free period. Seizures were to be recorded by the patients, a family member, or legal guardian and
documented in a daily seizure diary. The principal efficacy measure, termed the RRatio, is 100
times the difference in double-blind and baseline seizure rates (per 28 days) divided by the sum
of the double-blind and baseline seizure rates (per 28 days). Studies 0009 and 0034 were
conducted in the U.S. and Canada with the vast majority of centers in the U.S. Study 0011 was
conducted exclusively in Europe.

> One patient was on 4 and thus exceeded the protocol limit of 3
12
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Study 0007 was a small proof of concept monotherapy study. This study was not thoroughly
reviewed here because it involved monotherapy rather than adjunctive therapy and had a low
dose active control instead of a placebo control. It also had a shorter treatment period of variable
length (up to 8 days). In particular, if certain seizure activity criteria were satisfied the patient
was withdrawn from the study and the time of withdrawal was noted. The primary efficacy
endpoint in this study was time to withdrawal rather than a measure of seizure frequency.
Although the results appeared to favor 600 mg/day Pregabalin, the study failed to clearly

demonstrate the superiority of 600 mg/day Pregabalin over the low-dose active control, 300
mg/day Gabapentin.

2.2 Data Sources
The locations of the data (SAS transport files) are as follows:
Study 0009: \\cdsesub1\n21446\n_00012003-10-30\crt\datasets\00009

Study 0011: \\cdsesub1\n21446\n_000\2003-10-30\crt\datasets\00011
Study 0034: \\cdsesubl\n21446\n_00012003-10-30\crt\datasets\00034

APPEARS THIS WAY
ON ORIGINAL
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3 STATISTICAL EVALUATION

3.1 Evaluation of Efficacy

3.1.1 Study 1008-009

3.1.1.1 Objectives

¢ To evaluate the efficacy of 2 regimens of pregabalin or placebo as add-on treatment in
patients with partial seizures.

» To assess the safety of pregabalin by comparing the frequency and severity of adverse
events and clinical laboratory values during treatment with either pregabalin regimen or
placebo as add-on treatment.

3.1.1.2 Study Design

‘A total of 240 patients with medically uncontrolled partial seizures will participate in this
randomized, double-blind, parallel-group, multicenter study. There will be 6 to 12 patients per
site. Participants will be patients who are receiving 1 to 3 standard AEDs at doses within an
acceptable therapeutic range. Approximately 6 to 12 patients will be enrolled at each site. This
study is comprised of 3 phases: (1) an 8-week baseline phase; (2) a 12-week double-blind phase,
including a 7-day study drug titration; and (3) a withdrawal phase for patients choosing to exit
the study.

To qualify for the study patients must have at least 3 partial seizures during the 1 month
preceding entry to baseline. Patients meeting the inclusion/exclusion criteria on the first baseline
visit (Visit B1) are enrolled in the study. Patients will continue their current AEDs at the same
dosages throughout the baseline. They return at 4-week intervals for 2 additional visits, one
during the baseline phase (Visit B2), and one at the end of the baseline (i.e., Visit DB1, the first
double-blind visit) at which time seizure counts will be assessed to determine a baseline seizure
frequency and to confirm eligibility to be randomized. Seizures are defined here as partial
seizures. The patient must have at least 6 partial seizures during the 8-week baseline phase and
no 4-week seizure-free period.

14
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As assessed during Visit DB1 (Week 8), patients who continue to meet the inclusion/exchusion
criteria, and who have had at least 6 partial seizures during the 8-week baseline phase with no 4-
week seizure-free period, are eligible to enter the double-blind phase. The 12-week double-blind
treatment begins the day following randomization to 1 of 3 treatment groups: pregabalin 200 mg
given TID, pregabalin 300 mg given BID, or placebo administered TID. Patients are titrated to
either pregabalin treatment or placebo over 7 days in a blinded fashion beginning the day after
Visit DB1. Patients will continue their concurrent standard AEDs at the same dosages
administered during baseline. Following randomization and initiation of DB medication, 4 visits
follow at the ends of Double-Blind Weeks 2, 4, 8, and 12.

3.1.1.3 Efficacy Assessments
Primary '
The principal efficacy criterion will be the reduction in the frequency of all partial seizures
during the double-blind treatment period as compared with the baseline period. Seizures will be
recorded by the patients, a family member, or legal guardian and documented in a daily seizure
diary. The primary efficacy parameter is response ratio (RRatio or symmetrized percent change),
a comparison of baseline seizure rate (B) with treatment seizure rate (T). The RRatio (or
symmetrized percent change) is calculated by dividing the difference between 28-day seizure
rates during treatment and baseline by the sum of baseline and double-blind seizure rates. RRatio
= [(T-B)/(T+B)] x 100.

Secondary

Secondary efficacy parameters are the response rate, defined as the proportion of patients who
have a 250% reduction in seizure rate during treatment as compared to the baseline and the
percent change (PCH) in 28-day seizure rates in treatment as compared to baseline.

3.1.1.4 Statistical Analysis Plan

Analysis Populations
The primary population will be the ITT population, defined as all patients randomized to
treatment who receive at least one dose of study medication.

A secondary population will be the Evaluable population, defined as all patients who are
randomized to study medication, received 28 days of study medication, and have a minimum of
28 days of seizure diary data evaluable within both the baseline phase and the double-blind
phase.

Sample Size

The sample size estimate is based on the primary efficacy parameter, response ratio, and the
secondary parameter responder rate. Based on previous add-on frials with Neurontin (945-210P,
945-05, 945-06), assumptions for mean response ratio at the final visit are -15 (£25) for the
pregabalin treatment and -3 (£25) the placebo treatment, with a 12 point difference between
treatments. Assuming a 10% dropout rate, a total of 80 patients will be randomized to provide 70

15



NDA 21724: Statistical Review of Efficacy of Pregabalin as Adjunctive Therapy for Partial Seizures
patients per treatment group in the Evaluable population and provide 80% power (o = 0.05, 2-
sided) for both the primary ITT and secondary Evaluable populations.

Pooling of Centers :

This study will enroll a total of 240 patients with 6 to 12 patients per site. Up to

24 patients will be allowed at centers that have met the specified enrollment goals. Centers will
be managed by pooling small centers (n <18 patients) of the same region. A cluster is a single
center (at least 18 patients) or an aggregation of centers which are located in the same country, or
region, or if possible in the same area (town or part of a town). The nearest center is added to a
cluster until a minimum of 18 patients is reached. The clustering will be done before the code
breaking.

Primary Analysis

The primary efficacy variable will be the rank of the response ratio (RRatio or symmetrized
percent change) for all partial seizures across all patients at end point of the study (Week
20/Termination). ITT patients with no seizure diary will be assigned a missing value. The
primary population will be the ITT population using Week 20/end point RRatio for completers or
last RRatio up to and including the last diary entry for those withdrawing prior to Week 20. ITT
patients with no double-blind seizure diary data will carry forward the baseline seizure data for
the double-blind seizure rate. Analysis will be performed using an analysis of variance
(ANOVA) model with treatment (as main effect) and center (cluster), and the ranking of the
RRatio as the dependent variable (o = 0.05, 2-sided).

Pairwise treatment comparisons will use a Hochberg procedure with the 200-mgTID dose versus
placebo and the 300 mg BID versus placebo comparisons. The ranked p-values (largest to
smallest) of the 2 comparisons will be tested against o. = 0.05 and 0.025, respectively. If the
largest p-value is <=0.05 then both comparisons are considered positive. If the largest p-value is
greater than 0.05 then the comparison with the smallest p-value is only positive if the p-value is
<=0.025. In addition, 95% confidence intervals will be provided for all pairwise comparison
differences versus placebo and 200 mg TID versus 300 mg BID.

Secondary Analysis _

The responder rate will be compared between treatments using a Cochran Mantel- Haenszel chi-
square analysis stratified by center (cluster), at the Week 20/endpoint (o = 0.05, 2-sided) with
the ITT Population. Treatment comparisons will be done using the same Hochberg procedure as
in the primary analysis. Confidence intervals of 95% will be provided for all pairwise
comparison differences versus placebo and 200 mg TID versus 300 mg BID.

All 3 efficacy parameters will be summarized by treatment group for cach seizure type.
These include the following:

e All partial seizures; -

e Simple partial;

e Complex partial;




NDA 21724: Statistical Review of Efficacy of Pregabalin as Adjunctive Therapy for Partial Seizures
e Partial seizures without secondary generalization.

Re-Estimation of Sample Size
The withdrawal rate for patients not completing 28 days in either baseline or double-blind will be -
blindly monitored while the study is ongoing. Any trend in the rate to increase considerably from
10% may require a sample size adjustment upward.

Interim Analysis

An interim analysis may be conducted when the first 120 patients have been randomized and
either completed 12 weeks in double-blind or withdrawn from the study. The interim analysis
will evaluate only the primary efficacy parameter RRatio. The purpose of the interim analysis is
administrative. A Haybittle-Peto method will be applied, using oo = 0.001 at the interim and o=
0.049 at the final analysis.

Notable amendments to the original protocol
e The primary endpoint was changed from the RRatio to the rank over all patients of the
RRatio.
e The Multiple Comparisons adjustment procedure was changed from Step-down starting
with 200 mg TID dose to Hochberg.
e Definition of clusters for pooling small centers and the use of clusters instead of
individual centers in the analyses. '

‘e Primary population changed from Evaluable (all randomized patients with at least 28
days of diary data in both the baseline and double-blind periods) to ITT (all randomized
patients who received at least one dose). The sponsor will carry the baseline seizure rate
forward for ITT patients with no double-blind seizure diary data.

¢ Maximum number of patients allowed per center increased from 12 to 24.

3.1.1.5 Study Population

A total of 313 patients were randomized 98 (31.3%) to placebo 111 (35.5%) to 600 mg/day
(TID) Pregabalin and 104 (33.2%) to 600 mg/day (BID) Pregabalin. Of these 7 placebo, 19 600
mg/day (TID) and 20 600 mg/day (BID) had less than 28 days of seizure diary data for the
double-blind treatment period. During the study, 76 patients (24%) withdrew, resulting in an
overall completion rate of 76%. More patients in the placebo group than either pregabalin group
withdrew due to lack of efficacy, while the rate for adverse event withdrawals was higher for the
pregabalin groups. Specifically, more patients in the pregabalin BID group withdrew due to
adverse events (n = 27, 26%) compared to either the pregabalin TID (n =21, 19%) or placebo (n
=7, 7%) groups. The completion rate was slightly higher in the placebo group (83%) than the
pregabalin groups (77% for TID and 68% for BID).

17
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Table 4 Study 0009: Patient Disposition

Faptalatson Placebs  Pregsbslin Pregabatin Al
S mgtday GO0 mgiday  Patents
_ {THY (31D} M %% 0
Randomized o Treatment ) HE [Te7] ET RN ) %
Totat Incloded in ITT &8 1 3] 163 512 499 fvy
Total Excluded From ITT i % .

Did Nt Take Study Medieation 1 I/Q
Total Included in Evaloable Patlent Population %1 91 3 263 (RN 6/0
Yo chided from Bvaludle Bativit Fopulstion™ 3 i} 26

| Darvs of Sedeuee Diaey Dt Duriog Baselbie 4 H G
% Deges ol Sedrose Diary Dats During Doubbe-8timd - 7 134 iy ‘9‘
S2H Daovs o Dioable-Blind Soudy Medication 7 19 1%

*

Paecenlage of paticats based on maiber of poteats raisdoinizod B trestng
A patienl may bave had move than o soasan for his or bz Sabs being exeluded.

table copied from Tabie 4 of Pfizer's research report RR 720-04094 1008-009 (Page 35)

3

Population Demographics at Baseline

Of the 312 ITT patients, 111 (57 men and 54 women) received pregabalin TID, 103 (49 men and
54 women) received pregabalin BID, and 98 (50 men and-48 women) received placebo. The 3
treatment groups were well-matched on demographic parameters, including age, sex, and race.
Most patients in the study were white (85%) and had a mean (range) estimated creatinine
clearance at baseline of 106.4 mL/min (39-220 mL/min).

APPEARS THIS way
ON ORIGINAL
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Table 5 Study 0009: Baseline Demographic Characteristics

Pregabalin

Characteristic Placebo Pregabalin Al Al
H00 mgrday (TID) 600 me/day (BID) Pragabalin Patients
N = D] N 111 N o= 133 N =214 N 312
Gender, N {%) :
Male 5 (31.0%) 3 {5L4%) 49 (47.6%%) WG (49.3%) 156 {30.0%)
Female 48 {49.0%) 4 (48.6%%) 34 (52.4%) 08 (30.5%) 156 {49.8%)
Premenaechal g 00%) ) {14,0%) G {089 LU (11154 o (0.0%)
Premenopausal SR (66T I8 {T04%) 37 (6R5%) 75 (H9.4%) 17 (6R6%)
Postmenopausal 16 {33.3%) 15 {29.8%) 17 (31.3%) 33 30.8%) 49 {(31.4%)
Race, N (%5}
White, Non-Hisparic 87 {88.8%) 90 {8L1%) 89 {Red%) 179 (83.6%) 266 {85.3%)
Black, Non-Hispanic 4 {(41%) 4 {3.6%0) L £ At 9 {42%) 13 (4.2%)
Hispasie {White or Black} 3 {319 2 {308%) 8 {78%;) 2 {9.3%) 23 (T4%)
Asian or Pacilic Islander [ (RGN 4 {3.6%) O {8.0%) 4 (1.9%) 4 (L3%)
American Indian of Alaskan Native 9 %) 0 {1.0%) 1 {10%) (0.5%) 1 {0.3%)
Other 4 {41%) I 10.9%) G {R0%) I {635% 3 ({LG%)
Age (Years) N o= 0% N= 111 N3 N= 214 Mo« 312
Mean (5D} ks (1B 391 {12 384 {{l.m 388 (119 31 {£1.9)
Median 38.3 40 38 38 R
Range 17.82 1478 1858 1575 1TR2
Estimated Creatinine Clearance af N = 9% N ) No= 03 N =211 N 309
Baseline {(mLimin)
Meaw (SD) 10433 (3117 169 {30.44) 188 {321 10732 {3134) E644 (31.26)
Median L7 W27 103 103 1024
Range 39.3.200.1 45822002 52.8-1989 45 822032 39.3.220.2
Ebeight {¢m) N =9y IS N o= I N 211 N = 308
Mean (SD) 168337 (1022 166.67  {§3.21) 167.32 {1233} 16698  {12.86) 16747 (12.09)
Median 167.6 1673 167.6 167.5 167.6
Range 14081854 G98.3-193 105194 98,5194 98,3194
Weight (he) N =98 Nw= 1{8 W 1403 Ne2i2 No= 314
Mean (5D} 7103 (1%.88) TEAG (1810 TV (197 T6.87 11392 TH37 119.20)
Median 754 7 75 73.%5 42
Range 43.3-126.4 41.8-142.7 44 3.131 4181427 41.8-142.7

table copied from Table 5 of Pfizer's Research Report RR 720-04094 1608-009 (Page 37)

There were minor group differences in age at diagnosis and duration of epilepsy. The 600
mg/day (BID) group had a higher proportion of patients with 3 or 4 concurrent AEDs than the
placebo and 600 mg/day (TID) groups. There were also slight differences in the etiology of

epilepsy.
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Table 6 Study 0009: Summary of Epilepsy History

Pregabalin Pragabalin All Al
Placebo 60 medday (TEDY 61K mgiday (BID) Pragubalin Paisnis
Chitacleristic N = 98 N1t N = 13 Now 214 N =312
Age at Diagnaosis (Years)
N P 1] in3 213 31
Mean (3D} 1639 (12,11 1185 {1047 304 (12T 1243 (11.539) 1374 (1.3%
Madian 1363 8.5 03 9.1 13
Ranpe 0735 0-50.4 0-63.2 U-63.2 0.73.5
Duration of Epilepsy (Years)
N 9% Fo 103 213 3
Mean {SD} 2353 (4185 27.66  413.43) 2588 {1245} 268 (12497 2577 (127
Median 225 27.3 248 26.2 247
Range 0.5-53.6 L4664 $.7-352 D.7-60.6 0.5-66.6
Eziology. N (%)
Unkoown 54 (55.1%) S (50.3%) 45 (43.79) B (47.2%) 155 @9.7%)
Infectiong 11123 17 {15.3%) 18 17 35 {16.4%) 46 (4.7%)
Trauma 16 (16.3%) 4 §12.6%) I3 (24.3%) 30 (18.2%) 55 (17.6%)
Familv History 3 {51%) 13.6%) £ (8.79%) 13 £6.195) 18 (58%)
Birth Complicaions 4 {4.1%) 8 (7.2%) 5 {4.90) 3 (6.1%) 17 (5.4%)
Other” 13 (15.3%) 18 (16.2%) 14} {2.7%) 28 (13.1%) 41 113.1%)
Concurrent AEDs, N {96)
1 AED 30 (36%) 353 (31.5%) 25 (232%) 6t (28.3%) 91 (292%)
2 AEDs 20 {31.0%) 37 (514%) 43 (41.7%) 100 (46.7%) 156 48.1%)
3 AEDs 16 {15.3%) 17 (133%) 3 302.19%) 48 (224%) 647 (205%)
4 AEDs 0 {00 1 10.9%) 2 {1.9%) 3 {1.4%) 3 1o%)

a

Includes struciural lasions, febrile seizres, alcohol abise, eclampsia, or hyposia
table copied from Table 6 of Pfizer's Research Report RR 720-04094 1008-009 (Page 39)

The treatment groups were similar with respect to history of types of seizures experienced and
baseline phase seizure frequency.
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Table 7 Study 0009: Summary of Disease Characteristics

Pregabalin Pregabahin
Placebo &5 mg/day (TID) 60D myidoy (BID)}
) N = 98 N=1i1l N= 103
Baseline Partinl Seizure Freguency Per 28 Days
Mean (SD} 251 (378) 213 (307 25 (484
Aedian Rl 1y &5
Range 2.5-245 2.5«189 24333
Types of Setzares Experienced {History a1 Scrtcning)""'
Partaa 98 {106.0%) 111 (100.9%) 103 ¢160.0%)
Simple Pamat 39 (B0.2%) &4 (37 7%) 32 (50.5%)
With Motor Symptoms 17 {17.3%) 13 (13.5%) 16 (13.5%)
With Somatosansory or Special Sensory Symptons 31 (316%) 33 f3L.5%) 27 (26.2%)
With Autonomac Symptoms 10 (18.2%} 13 (11.7%) 10 {9.7%)
With Peychie Svmptoms 15 {153%) 12 (10.8%) 11 (187
Complex Partial 38 {89.8%6) U (90, 1%} OF  {94.2%,
Begimning as SP and Progressing to Impairment of Conscitustess 35 (56.1%) 56 (30.5%) 5 (5243
With Impaisment of Consciousness 2t Onset 51 (52.0%) 63 {38.6%) 62 {60.2%)
Partial Secondanily Generatized T 72A4% 83 (748%) 73 {72.8%)
Generalized 5 (5. 156} 4 (3.6%) o {BT%)
Abgence 0 (00%) 0 N%) P {1.0%)
Myocloaic : a (0.0 ] {9.9%} 3 (29%)
Tonic 8 00%) ] {0.9%) 9 (0.0%)
Tonic-Clonie v 2 f20R%) 3 12.7%) 2 {L9%)
Atonic 1 {1075} ! £0.9%0) P {1.0%)
Unclagsfied 2 {2.0%) 0 {0.0%5) 2 {1.9%)

Pacienis could have more than one category of epilepsy and more than one seizure type.
Classified according 10 the Commission en Classification and Terminology of the Intemational League Against Epilepsy

table copied from Table 7 of Pfizer's Research Report RR 720-04094 1008-009 (Page 40)

3.1.1.6 Sponsor’s Results
A higher proportion of placebo patients completed the study than Pregabalin 600 mg/day (TID)
or Pregabalin 600 mg/day (BID). The most frequent reason given for withdrawal was adverse
events (17%) and the proportion was higher in the Pregabalin groups than placebo. The next
most frequent reason for withdrawal was lack of efficacy (2.6 %) and a higher proportion of
placebo patients withdrew for lack of efficacy.
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Table 8 Study 0009: Patient Disposition 11

Dhsposition Placele  Pregabulin  Prepababin All
GO mp/day S00 mpfday  Patents
(TIDY (BID)
> N = B3 Now 1 N o= 104 N o= 313
o, Entered Baseline 378
8 Withdraswn During Baseline hA
&2 Adverse Event 1
Nal - Lack of Compliance t
_..‘3 Other’Administrative 56
& | |
> Engered Double-Blind BY 11t FO4 313
< (Rasdormized)
b
8 Withdrawn Dusing Double-Blind  17417.3%)  26(23.4%) 33(31.7%) 76{24.3%)
jag) Status Epilepticts O {04 D {R0%) O 0%y 0 {0.0%9)
Lack of Efficacy 351 2 {18 8 (2.5%;3
Adverse Event TR 2E{18.9%) 31T}
T2

Eack of Caumnpliance
Oiher/ Admbmstralive

2 (2.0%)
3 (3.1%)

3{2.7%%)

£ ({L0%) 6 {19%)

3 42.9%)

Completed Study BL{82.79%) RS(TFA.0%)  TI{6R.3%) 237{T3.7%}
Enterad Open-Label Study REABG.R%T  94{8d 7% TE(RAU%) 2A0{83. i%}.
This table was copied from Table 10 of Pfizer's Research Report RR 720-04094 1008-009 (Page 44)

Primary Analysis
The primary analysis, an ANOVA of the ranks of the RRatios adjusted for clusters (pooled

centers), showed that both Pregabalin 600 mg/day groups were superior to placebo in terms of
efficacy. Although the 600 mg/day (TID) group had a smaller mean RRatio than the 600 mg/day
(BID) group, suggesting more improvement, the difference was not statistically significant so the
two dosing regimens were equally efficacious. Note that although the mean RRatios are shown
in the tables the primary analysis was conducted on the ranks of the RRatios as planned.

Table 9 Study 0009: Summary Statistics for RRatio (All Partial Seizures): ITT Population

Response Ratio Placeho PGB PGB
600 madday (TID) 600 mgiday (BID)
N=0% N=i11 N= 103
Dauring Double-Blind Treatment Period”
N o8 tit 103
Mean 0.6 =361 -28.4
5D 288 40 367
-4 ~31.7 =217

Median
Ranae ~T3 810 882 00 1o 309

* lacledes all parual seizures ocowrring during double-blind treatment period -
This table was copied from Table 11 of Pfizer's Research Report RR 720-04094 1008-009 (Page 47)
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Table 10 Study 0009: Summary of RRatio Analysis (All Partial Seizures): ITT Population

Treatsnent Comparizons Freatmens Diftenamce® p- Ve enevalie-
iiroup §Rmup 2) N Means (RE) 933 Cl abilin™
POR S0 wgday TIEPBD 11108 3RT7530) 164, -27.01 P 2R
POR S mpdiday BEVPBD 10308 280301 3891801 PardiGe
138480% 77048 [-174. 1.9 P=Haesz

PO Sl ey TIHWPGE
A4S sepiday BIED

P = 08387

TGR = Fregabalin: PO = Placebo.

* = Sadstbeally sipintficant based on Hoclberg's procedire {3 200089

* Based cuy reatment meaies for T rew RiGo

* Hiochbery prosedure applied 1o the yunked RRatio
Trenmment-b-ciuser interactios for the raged Ristio

#nl bor Group 10N fier Group 2

This table was copied from Table 12 of Pfizer’'s Research Report RR 720-04094 1008-009 (Page 47)

Secondary Analyses

A patient was classified as a responder if he/she experienced at least a 50% reduction in DB
seizure frequency compared to baseline seizure frequency. Results of the analysis of responder
rate for all partial seizures showed highly significant differences between pregabalin and placebo
for both the TID (p<=0.001) and BID (p<= 0.001) treatment groups. The responder rates for

TID and BID were similar and not statistically significantly different.

Figure 2 Study 0009: Responder Rates for all partial seizures
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This figure was copied from Figure 3 of Pfizer's Research Report RR 720-04094 1008-009 (Page 48)
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3.1.1.7 Reviewer’s Results ’

Eight of the seventeen 600 mg/day group (BID or TID) patients who became seizure free had 7
days or less of double blind seizure diary data. This reviewer also noticed that the standard
deviations of the RRatios were significantly higher for the 600 mg/day (BID) and 600 mg/day
(TID) groups than the placebo group. In fact, both the observed RRatios and the ranks of the
RRatios failed a test for equal group variances, thus violating an assumption of the primary
analysis method (ANOVA). In order to check the robustness of the results this reviewer
employed several other methods which are more appropriate when group variances are not equal.
These alternative methods were the Van-Elteren test (a cluster stratified (nonparametric)
Wilcoxon rank sum test) and Welch’s ANOVA, which do not assume equal group variances,
and an ANOVA with observations weighted according to the number of diary entries in the
double-blind treatment period. Another problem with the ordinary unweighted ANOVA is that it
does not account for the fact that seizure rates (and RRatios) based on less diary data are less
reliable. The weighted ANOVA gives more weight to patients with more diary data than to those
with less diary data and in so doing helps to correct the observed group differences in the
variability of the RRatios. These alternative analysis methods all yielded the same conclusions so
the primary analysis results seem to be robust and the non-constancy of the variance does not
seem to be a problem in this case.

The primary analysis population was the ITT population - all randomized patients that had at
least one day of double-blind seizure diary data. To check for sensitivity of the results to the
effect of dropouts and incomplete diary data, analyses were carried out on the Evaluable and
Completers populations. The evaluable population excluded patients with less than 28 days of
seizure diary data. This reviewer defined the completers population as all randomized patients
that completed at least part of all 3 months of the double-blind phase. It appears that the
sponsor’s completers population included some patients that opted to enter the open label
extension before the beginning of the third month. Nevertheless, the sponsor’s and this
reviewer’s results were similar for their respectively defined completers populations. The results.
seem to be insensitive to the exclusion of incomplete diaries and dropouts.

Table 11 Study 0009: Primary Analysis Results for Primary Population (ITT) and Secondary Populations

POPULATION | RRATIO " PLACEBO |- 600 600
MG/DAY(TID) | MG/DAY(BID)

ITT N 98 110 101
Mean 0.58 -36.45 -28.94
Std. Dev. 28.85 40.05 - 36.83
Comparison
with
Placebo <0.0001 <0.0001
P-value

Evaluable® N 91 91 83
Mean -1.85 -33.15 -27.68
Std. Dev. 26.63 35.60 31.46
C9mpanson <0.0001 <0.0001
with
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POPULATION | RRATIO PLACEBO 600 600
MG/DAY(TID) | MG/DAY(BID)

Placebo
P-value

Completer* N 88 86 76
Mean -3.06 -32.78 -28.75
Std. Dev. 25.85 35.78 31.58
Comparison
with
Placebo <0.0001 <0.0001
P-value

# Had at least 28 days of seizure diary data in both baseline and double-blind periods
* Had double blind seizure diary data in all 3 months

Impact of Individual Sites and Clustered Sites

Clusters were formed by pooling sites according to geographic proximity until each cluster had
at least 18 patients. The within cluster results were reasonably consistent across all clusters and
the overall results were not excessively influenced by or dependent on any one cluster (or site).
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Figure 3 Study 0009: Group Mean RRatios within each Cluster
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Interim Analysis

The sponsor conducted a single interim analysis after the first 129 patients. A Haybittle-Peto
approach was planned to adjust the significance levels so as not to inflate the type I error. In this
approach the tests are conducted at a=0.001 significance level at the interim analysis and
a=0.049 at the final analysis. Both the 600 mg/day (BID) and 600 mg/day (TID) vs. placebo
comparisons based on the ANOVA for the ranks of the RRatios had p-values less than the 0.001
critical level for the interim analysis. However, the sponsor stated that the interim analysis was
for administrative purposes only, so the study was not terminated early. Ninety Six percent of
Placebo patients involved in the interim analysis completed at least part of all 3 double-blind
study months compared to 85% of placebo patients that were randomized after the interim
analysis. Also, the mean RRatio of placebo patients was worse for those that were not involved
in the interim analysis: 4.07 (+/- 4.24 S.E.) compared to -3.54 (+/- 3.88 S.E.). However, these
differences are small enough and the results at the interim analysis are strong enough that the
interim analysis doesn’t seem to have adversely affected the integrity of the study.

The planned sample size, 240 total patients, was exceeded by 62 (26%). This reviewer carried
out an additional analysis on the first 240 patients randomized. It was found that the additional
patients had no effect on the significance of any of the group comparisons. The addition of the 62
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patients did slightly increase the difference between the 600 mg/day (BID) and 600 mg/day
(TID) groups (2 point difference in mean RRatios).

3.1.2 Study 1008-011

3.1.2.1 Objectives

To evaluate the efficacy and dose-response characteristics of 2 doses of pregabalin or placebo as
add-on treatment in patients with partial seizures.

To assess the safety of pregabalin by comparing the frequency and severity of adverse events and
clinical laboratory values during treatment with either pregabalin regimen or placebo as add-on
treatment. '

3.1.2.2 Study Design

A total of 240 patients with medically uncontrolled partial seizures will participate in this
randomized, double-blind, parallel-group, multicenter study. Participants will be patients who are
receiving 1 to 3 standard AEDs at doses within an acceptable therapeutlc range. Approximately 6
to 12 patients will be enrolled at each site.

This study is comprised of 3 phases: (1) an 8-week baseline phase; (2) a 12-week double-blind
phase, including a 7-day study drug titration; and (3) a withdrawal phase for patients choosing to
exit the study. Those patients choosing to continue treatment, a double-blind transition of study
medication will be provided into the follow-on study (1008-012).

To qualify for the study patients must have at least 3 partial seizures during the 1 month
preceding entry to baseline. Patients will continue their current AEDs at the same dosages
throughout baseline. Patients return at 4-week intervals for 2 additional visits, one during
baseline (Visit B2), and one at the end of baseline (Visit DB1), the first double-blind visit, at
which time seizure counts will be assessed to determine a baseline seizure frequency and to
confirm eligibility to be randomized. To be randomized the patient must have had at least 6
partial seizures during the 8-week baseline phase and no 4-week period free of partial seizures.

As determined at Visit DB1, patients who continue to meet inclusion/exclusion criteria, and who
have had at least 6 partial seizures during the 8-week baseline phase with no 4-week seizure-free
period, are eligible to enter the double-blind phase. The 12-week double-blind treatment begins
the day following randomization to 1 or 3 treatment groups: pregabalin 150 mg/day, pregabalin
600 mg/day, or placebo administered TID. Patients are titrated to either pregabalin treatment or
placebo over 7 days in a blinded fashion beginning the day after Visit DB1. Patients will
continue their concurrent standard AEDs at the same dosages administered during baseline.

Following randomization and initiation of DB medication 4 visits follow in 2- or 4-week
intervals (DB2; DB3; DB4, and DB5/Term). :

27



NDA 21724: Statistical Review of Efficacy of Pregabalin as Adjunctive Therapy for Partial Seizures
3.1.2.3 Efficacy Assessments

Primary

The principal efficacy criterion will be the reduction in the frequency of all partial seizures
during the double-blind treatment period as compared with the baseline period. Seizures will be
recorded by the patients, a family member, or legal guardian and documented in a daily seizure
diary. The primary efficacy parameter is response ratio (RRatio or symmetrized percent change),
a comparison of baseline seizure rate (B) with treatment seizure rate (T). The RRatio (or
symmetrized percent change) is calculated by dividing the difference between 28-day seizure
rates during treatment and baseline by the sum of baseline and double-blind seizure rates. RRatio
= [(T-B)/(T+B)] x 100.

Secondary »

Secondary efficacy parameters are the response rate, defined as the proportion of patients who
have a 250% reduction in seizure rate during treatment as compared to the baseline and the
percent change (PCH) in 28-day seizure rates in treatment as compared to baseline.

3.1.2.4 Statistical Analysis Plan

Analysis Populations
The primary population will be the ITT population, defined as all patients randomized to
treatment who receive at least one dose of study medication.

A secondary population will be the Evaluable population, defined as all patients who are
randomized to study medication, received 28 days of study medication, and have a minimum of
28 days of seizure diary data evaluable within both the baseline phase and the double-blind
phase.

Sample Size

The sample size estimate is based on the primary efficacy parameter, response ratio, and the
secondary parameter responder rate. Based on previous add-on trials with Neurontin (877-210P,
945-05, 945-06), assumptions for mean response ratio (in decimal form from previous studies) at
the final visit are -15 (+25) for the pregabalin treatment and -3 (+25) the placebo treatment, with
a 12 point difference between treatments. Assuming a 10% dropout rate, a total of 80 patients
will be randomized to provide 70 patients per treatment group in the Evaluable population and
provide at least 80% power (o = 0.05, 2-sided) in both the primary ITT and secondary Evaluable
analyses.

Pooling of Centers

The study will enroll a total of 240 patients with 6 to 12 patients per site. Up to

36 patients will be allowed at centers that have met the specified enrollment goals.
Centers will be managed by pooling small centers (n <18 patients) of the same region.
A cluster is a single center (at least 18 patients) or an aggregation of centers which are
located in the same country, or region, or if possible, in the same area (town or part of
a town). The nearest center is added to a cluster until a minimum of 18 patients is
reached. The clustering will be done before the code breaking.
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Primary Analysis

The primary efficacy variable will be the rank of the response ratio (RRatio or symmetrized
percent change) for all partial seizures across all patients at end point of the study (Week
20/Termination). ITT patients with no double-blind seizure diary will carry forward the baseline
seizure rate for the double-blind seizure rate. The primary population will be the ITT population
using Week 20/end point RRatio for completers or RRatio up to and including the last diary
entry for those withdrawing prior to Week 20. The RRatio will be ranked across patients and
analysis will be performed using an analysis of variance (ANOVA) model with treatment (as
main effect) and center (cluster), and the ranking of the RRatio as the dependent variable (o0 =
0.05, 2-sided).

. Pairwise treatment comparisons will follow overall significant treatment results and use a step-
down procedure starting with the 600 mg/day dose versus placebo as the primary comparison,
followed by 150 mg/day dose versus placebo and then 600 mg/day vs. 150 mg/day. In addition,
95% confidence intervals will be provided for all pairwise comparison differences versus
placebo and 600 mg/day versus 150 mg/day.

The primary analysis (ANOVA) main model will be used with treatment x center added to the
model to test the significant interaction (a=0.05 as strong evidence against generalizability).

Secondary Analysis

The responder rate will be compared between treatments using a Cochran-Mantel-Haenszel chi-
square analysis stratified by center (cluster), at the Week 20/endpoint (o = 0.05, 2-sided) with
the ITT Population. Treatment comparisons will be done using the same pairwise step-down
procedure as in the primary analysis. Confidence intervals of 95% will be provided for all
pairwise comparison differences versus placebo and 600 mg/day versus 150 mg/day.

Percent change in 28-Day Seizure Rate will be summarized by treatment group at the Week
20/endpoint. No inferential analysis will be performed as this endpoint is a direct transformation
of the RRatio.

All 3 efficacy parameters will be summarized by treatment group for each seizure type.
These include the following:

e All partial seizures;

¢ Simple partial;

e Complex partial;

e Partial seizures with secondary generalization; and

e Partial seizures without secondary generalization.

Re-Estimation of Sample Size

The withdrawal rate for patients not completing 28 days in either baseline or double blind
will be blindly monitored while the study is ongoing. Any trend in the rate to increase
considerably from 10% may require a sample size adjustment upward.
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Interim Analysis

An interim analysis may be conducted when the first 120 patients have been randomized and
either completed 12 weeks in double-blind or withdrawn from the study. The interim analysis
will evaluate only the primary efficacy parameter RRatio. The purpose of the interim analysis is
administrative. A Haybittle-Peto method will be applied, using o = 0.001 at the interim and o=
0.049 at the final analysis.

Notable amendments to the original protocol

e The primary endpoint was changed from the RRatio to the rank over all patients of the
RRatio.

e Definition of clusters for pooling small centers and use of clusters instead of individual
centers in the analyses.

e Primary population changed from Evaluable (all randomized patients with at least 28
days of diary data in both the baseline and double-blind periods) to ITT (all randomized
patients who received at least one dose). ITT patients with no diary data will have
baseline seizure rate carried forward.

e Number of patients allowed at a particular site was originally 6-12. It was first increased
to allow a maximum of 24 at one site and then further increased to allow up to 36 at that
site. '

3.1.2.5 Study Population

A total of 288 patients were randomized: 97 (33.7%) to placebo, 99 (34.4%) to 150 mg
Pregabalin and 92 (31.9%) to 600 mg Pregabalin. 8 Placebo, 8§ 150 mg Pregabalin and 15 600 mg
Pregabalin patients had less than 28 days of seizure diary data for the double blind treatment
period. A total of 47 (16.3%) patients withdrew during the double blind period: 13 (13.4%)
Placebo, 11 (11.1%) 150 mg Pregabalin, and 23 (25.0%) 600 mg Pregabalin.

The majority of all patients withdrawing from the study did so due to adverse events (11.5%) but
a higher percentage of patients in each of the pregabalin treatment groups (18.5%, pregabalin
600 mg/day; 10%, pregabalin 150 mg/day) withdrew due to adverse events compared to the
placebo group (6%).
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NDA 21724: Statistical Review of Efficacy of Pregabalin as Adjunctive Therapy for Partial Seizures

Table 12 Study 0011: Patient Disposition

Popidution Placole  Propabulin  Prepabalin AN Putients
150 mpdday  6UQ stdday N (3

Farsdomized iy Tocatiaet 7 9% w2 288 (1N
Totad nchwded in ETT a6 wy k23 8T 4997
Tonat Fxeladed From 1TY H i 0

1id Mot Take Sndy Bedication i
Tuotad Iswluded in Evaluable Paticen Population RS 21 ¥ 336 13R.H)
Teta] Exchaded From Evaluable Putient Population” & & 15

< 2% Dxovs of Sedome Disgy Data Dhring Bawling 4] ] o

<Z§ D of Sotzure Diary Data Draring Doubbe- & £ 13

Blizul :
<2¥ Dayz of Dvuble-Riind Study Mediation ] 8 14
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A patient nay huve had move duan one roasns for thelr dala being excluded.

table copied from Table 4 of Pfizer's Research Report RR 720-04098 1008-011 (Page 37)

Population Demographics

Of the 287 ITT patients, 92 (47 men and 45 women) received 600 mg/day pregabalin, 99 (44
men and 55 women) received 150 mg/day pregabalin, and 96 (54 men and 42 women) received
placebo. The majority of patients in the study were white (93%), had a mean age of 37 years, and
had a mean estimated creatinine clearance of 110.3 mL/min at baseline.
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Table 13 Study 0011: Baseline ITT Population Demographics

Characterisiic Placeho PGB 130 mudday PGB 600 mae/day All Pragabalin All Patients
N =96 N =G N= 92 N = 191 N = 287
Geader, N (%)
Male 54 {56.3%%) 44 {#4.4%) 47 (51.1%) 9 H47.6%) 145 {50, 5%}
Femate 42 (43.8%6) 33 {55.0"%) 45 (48.9%) K {32.4%) 142 (49.5%)
Premgnarchal I\ .05 0 {0.0%) ] {0.0%45) 0 10.0%) ] (0.0%}
Premenopausal 32 (762 43 {78.2%) 34 (77.3%) 77 (77.8%) 19 (T7.3%)
Posmenopansal i (23.8%) 12 {214%) 0 (22.7%) 22 (22.2%) 32 (22.7%)
Race, N (%o)
White, Non-Hispaic &9 {92.7%) u3 {93.9%) 84 (91.3%) 177 (92.7%) 26 (92.7%)
Black, Non-Hispanic ] {L1R%) 2 {2.0%) 2 (2.2%) 4 (2.1%} 5 ({1L.7T%)
Higpanic (While or Black) 2 2.3%) 2 {2.0%) t {1.1%) 3 {1L6%) 3 (1L.7%})
Asian of Paaific tslander {1.0%) & {10%) 3 {3.3%) 3 (1.6%) 4 £1,4%)
Amenican Indize or Alaskan 0 {D49%5) ] {0.0%3 a (0.0%) 0 {0.0%}) 4 (0.0}
Native
Other k) (3.1%) 2 {2.0%) 2 {2.2%) 4 {2.13%) 7 {2.44%)
Age [Years) N« 96 K w69 Nw= 92 N1 N 287
Mean (SD) 381 (12.4) 3 (1L 364 {10.3) 36.5 (0% 37.0 {114}
Median 375 34 33 35 35
Ratrpa 74073 1B10 65 840 70 81670 171073
Ceealinine Clearance st Baseline N =93 N 98 N« g9 W= 187 N 282
(il /min) :
Mean (D) A2 (27.08) 11431 (32.44) L1071 (34.86) 112.39 {33.57) 128 (31.65)
NModian 104 114 15 HE 106.5
Range 5o 191 47 1 224 5910297 4710 297 47 1o 297
Height (cim) N =96 Now g9 Nw= 92 N 19] N 287
Mean (SD) 168.20 (D4H2) 168.87 {10.59) 868 (11,083 168.78 (10.8%) 168.62 (10.41)
Medizn 16% 168 168.75 168 168
Range 146110 190 1421193 147 10 196 142 to 196 142 10 196
Weight {kg) N =05 N=4 N 92 N w91 N 286
Mean ($D) 7300 (14.49) 7512 {1839 7122 (16.21} 7324 (17.49) 7316 {16.49)
Median 715 764 578 T 0.6
Ranwe 4510 §11 47 to 136 41.2t0 127 41.2 10 1300 41.210130
PGB = Pregabalin,

table copied from Table 5 of Pfizer's Research Report RR 720-04098 1008-011 (Page 39)

Several patients with potentially clinically important protocol deviations participated in the
study. One patient took 4 concomitant AEDs in addition to pregabalin. A total of 5 patients
entered the study with estimated creatinine clearances that were not > 60 ml/min. Additionally, 6
patients who had less than the protocol-specified minimum of 6 partial seizures during the 8-
week baseline phase participated in the trial but no patient had any 4-week seizure-free period

during the baseline phase.

Minor differences were noted in the historical parameters déscribing age at diagnosis and
duration of epilepsy. There were also slight differences among the treatment groups in the
number of concurrent AEDs patients were taking and etiology of epilepsy. The treatment groups
were similar with respect to baseline seizure frequency and the types of seizures patients had
experienced at any time prior to baseline, but a slightly higher proportion of patients in both the
pregabalin 600 mg/day group (6.5%) and the pregabalin 150 mg/day group (9.1%) had a history
of generalized seizures compared to the placebo group (3.1%)..
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Table 14 Study 0011: Summary of Epilepsy History

Characteristic Placebo Pregabalin Pregabalin Al Al
150 mg/day AOG mpiday Prepabalin Pajienty
N = GG hkd Now g2 N = 19} No= 287
Age at Diagnosts {Yeass) '
N pLa 98 92 1t 2R
Muan (SD) 158 (1423 1223 (140 1178 {10.62) 1200 (16.48)  13.29 (11.99)
Mledian : 12 F65. %15 925 HL23
Range Qw528 &t 508 Ow324 Qo524 0o 328
Duration of Epilepsy {Years)
N 26 98 92 1443 286
Mean (5D} 2278 {13.38) 248 il2es 2540 {163} 2493 (12.13) 2421 (12.66)
hedian 2125 2315 2503 2405 25
Rarige 221082 4216534 221533 2210534 3210582

Etiotogy, N {%4)

Uik nivwnt 43 {469 7 (37.6) 44 438 1031 {329 146 (309}
Enfections ] B9 ? (3.1 12 {13.0% i9 {9.9% 27 i%4)
Trawma 3 {83 9 X A% 19 {19%) 19 [ LR 27 (94)
Famly History 7 (T3 4 (6.5 % {81 i4 7.3 21 {73}
Birth Comphivations i3 {135 & {6.5) 8 {87 14 (i3 27 (94}
Other* 23 £21.9) i 152y 1% 207 35 {IR3) 56 (19.5)
Concurtent AEDz. N {%)
i AED 23 {240y 4 (4h I {174} M {IAT 53 {18.5)
2 ABDR 12 {438 34 (34.5) 31 {554 105 {55.0% 47 (51.2)
3 AED: 3G 4313 31 {31.3} 24 {281} 35 {Z2R% 85 29.5)
4 AEDs i §1h { {13450 1 ii 1y i {6.3% 2 W7

T

Crher inshades stroetural bistoss, febeile seizures, aloobol aluse, nodtipls narcoais,

table copied from Table 8 of Pfizer's Research Report RR 720-04098 1008-011 (Page 42)
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Table 15 Study 0011: Summary of Disease Characteristics

Placcho PGB PGH Al v All
130 mg/day H) mg/day Pregabalin Patients
N =08 N=9 W =02 N =121 N =287
Basehne Partial Seizure Frequency Per
28 Days
Mean {SD) 235 inh 252 40 193 {244 - -
Muediun 93 1.5 12.3 - -
Ranpe P360 3275 30219 2o 141 - -
Seizure History at Screening™™ N (%) .
Partial S5 (B0l 9% (NG 92 {100 B {1060y 287 {1000
Sample Partial 47 e 40 (@04 3T {40 7T 43 124 {43.2)
With Motor Symptoms 17 17y 12 {123) 15 {1 22 (1% M {138)

With Somatosensary or Special 20 {20.8) 18 {i8.2} 20 {217 JS S A 3% {20

Sensory Symploms

With Autonomic Symptoms 51 6.3 W {1 7 {716} I7T (8% 23 (8.45)

With Psychic Symptoms 6 (1i4) f LA 13 {14.1} 9 oM 20 {10
Complex Partial 58 {917y 3% (89.9) R (937} 177 927y X5 (D23

Bepinning s 5P and Progressing 44 {438y 43 (43.4) 33 {37.6) 6 (3037 140 (488

to Impairment of Consciousness '

With Impatrment of 39 613 68 {8AT 55 {398) 121 (834) 180 {A2T])
Comseiousness 2t Onset
Partial Secondanly Guenemalized 72 (7309 By (63T a9 {750} 134 {763y e {718)
Generalized 3 {3.1) Y 9.1} & {6.5} iI5 {79y IR 63
Myoclonic 3 (kL 2 Frlle) ] (0.6 2 (1 2 H{E ]
Tonic { (L) I {00} 1 (L3} I s i {n3)
Tonic-Clonic 3 3.0 7 {713 4 (4.3} It 38 - 1 49
Unclassified { {040 1 {15 i {1.1} 2 {1 2 N

PGH = Prepgabalin ]
: Tatients conghd harve noee o ome category of eplepay and ooe thae coe setare 19pe.
* Clnssilied acopnding to the Comnsissioa o Classifivation and Ternsioiogy of thi lnterssions] Lesgie Agatng Epilepsy
% i

table copied from Table 9 of Pfizer's Research Report RR 720-04098 1008-011 (Page 43)

3.1.2.6 Sponsor’s Results

The proportions of patients that completed the study were similar in the placebo (86.6%) and
Pregabalin 150 mg/day (TID) (88.9%) groups, but the proportion in the 600 mg/day (TID) group
was slightly smaller (75.0%). The most frequent reason given for withdrawal was adverse events
(11.5%). The proportions that withdrew due to an adverse event were higher in the Pregabalin
groups than placebo and the proportions appeared to increase with the Pregabalin dose. The next
most frequent reason for withdrawal was lack of efficacy (2.1 %) and a higher proportion of
placebo patients withdrew for lack of efficacy.
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Table 16 Study 0011: Patient Disposition II

Dhsposition Placebo PGH PGE AH Patizmz
L30) mgiday 600 mg/day -
M w97 N 9 N s 92 N = 288
Entered Baseline 344
Withdrawa During Baseline ' 56
Adverse Evant 4
Lack of Complimce I3
Other/ Adminiserative ) 3
Eotered Double-Bhind o7 9% v2 288
{Randomized)
Witk deawals During 13 (i34 11 (1idy 23 {254y 47 (163}
Double-Blind
Seatug Epilepticus & 40 1 {&y oL} 207
Lack of Efficacy S L0 ] [V A Io{en LU 8 Y
Adverse Event A2y M () 17 {183y 33 {115
Lack of Comphiance 2 2bh 0 {0 b1y 314y
Oiber’ Admoisistramive 3 {00 B {0m IOan 3 (o
Completed Stady 84 {(B6.a) 88 {889 59 {7540% 241 (837

Eatered Open-Label Study 81 (B35 B2 (H2R) B4 (7S4y 232 (ROG)
Table copied from Table 12 of Pfizer's Research Report RR 720-04098 1008-011 (Page 47)

Primary Analysis

The primary analysis, an ANOVA of the ranks of the RRatios adjusted for clusters (pooled

centers), showed that both the 600 mg/day (TID) and the 150 mg/day (TID) Pregabalin groups

were superior to placebo in terms of efficacy (p <0.0001 and p = 0.0007, respectively). The

higher dose was found to be more effective based on a pairwise comparison of the two doses (p

<0.0001) and also a significant linear trend in dose-response (p <0.0001).

Table 17 Study 0011: Summary Statistics for RRatio (All Partial Seizures): ITT population

Varlable Piaceho PGB 150 medday PGB 600 mgiday
N = 96 N =99 N =42

N i) 94 92

Mean 0.9 -113 313
50 26 229 363
Median 1.7 Y 274
Minimum -100 -1} -100

Maxunum 71 47.1 956

PGB = Pregabalin.

table copied from Table 13 of Pfizer's Research Report RR 720-04098 1008-011 (Page 49)
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Table 18 Study 0011: Summary of RRatio Analysis (All Partial Seizures): I'TT Population

* Statstically sigficant based on the Rubera procedure {p 2005y

¥ Seatistically significant (p =0.05).

Based on means for the waransformed RRatio date

N in Groap 2N in Group 2
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table copied from Table 14 of Pfizer's Research Report RR 720-04098 1008-011 (Page 50)
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Secondary Analyses
A patient was classified as a responder if he or she had at least a 50% reduction in seizure rate

compared to the baseline seizure rate. The proportion of responders in the 600 mg/day (TID)
group was significantly higher than the proportion in the placebo group (43.5 % t0 6.2 %
p<=0.001). The difference between the 150 mg/day (TID) group and the placebo group in
proportions responding approached but did not achieve significance (14.1 % vs. 6.2% p=0.087).

The proportion responding in the 600 mg/day (TID) group was also significantly higher than the

proportion responding in the 150 mg/day (TID) group (p<0.001).

Figure 4 Study 0011: Responder Rates: ITT Population
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p-Values show Comparison with placebo based on
CMH Chi Squars, & = .05,
figure copied from Figure 3 of Pfizer's Research Report RR 720-04098 1008-011 (Page.51)
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3.1.2.7 Reviewer’s Results

Four out of the seven Pregabalin patients (1/1 150 mg/day and 3/6 600 mg/day) who became
seizure free had 7 days or less of double blind seizure diary data. This reviewer noticed that the
standard deviation of the RRatios was higher for the 600 mg/day group than the 150 mg/day and
placebo groups. This may be attributable to the fact that although more of the 600 mg group
patients improved than in the other groups there were also a few 600 mg/day patients near the
worst part of the RRatio range, i.e., +100. Nevertheless, this reviewer verified that the 600
mg/day and 150 mg/day groups were significantly improved compared to the placebo group
based on the primary analysis of the RRatio (both p<0.0001) in the ITT population. The 600
mg/day group was also significantly better than the 150 mg/day group (p<0.0001).

The primary analysis population was the ITT population - all randomized patients that had at
least one day of double-blind seizure diary data. To check for sensitivity of the results to the
effect of dropouts and incomplete diary data, analyses were also carried out on the Evaluable and
Completers populations. The evaluable population excluded patients with less than 28 days of
seizure diary data. This reviewer defined the completers population as all randomized patients
that completed at least part of all 3 months of the double-blind phase. It appears that the
sponsor’s completers population included some patients that opted to enter the open label
extension before the beginning of the third month. Nevertheless, the sponsor’s and this
reviewer’s results were similar for their respectively defined completers populations. Although
there were fewer 600 mg/day patients than 150 mg/day or placebo patients in the evaluable and
completers populations the conclusions seem to be insensitive to the exclusion of incomplete
diaries and dropouts. :

Table 19 Study 0011: Primary Analysis Results for Primary Population (ITT) and Secondary Populations

POPULATION RRATIO PLACEBO 150 600
) MG/DAY(TID) | MG/DAY(TID)
7T N 96 99 92
: Mean 0.88 —11.55 31.41
Std. Dev. 26.02 22.87 36.30
Comparison | - 0.0005 <0.0001
with
Placebo
P-value
Evaluable® N 88 91 77
Mean -1.01 —11.54 ~29.97
Std. Dev. 25.20 21.10 33.05
Comparison | - 0.0013 <0.0001
with
Placebo
P-value
Completer* N 85 189 71
Mean -0.97 —11.45 ~31.85
Std. Dev. 25.33 21.25 29.90
Comparison
‘with - 0.0014 <0.0001
Placebo

37



NDA 21724: Statistical Review of Efficacy of Pregabalin as Adjunctive Therapy for Partial Seizures
| | Pvalue | I | |

# Had at least 28 days of seizure diary data in both baseline and double-blind periods
* Had double blind seizure diary data in all 3 months

Impact of Individual Sites and Clustered Sites

Clusters were formed by pooling sites according to geographic proximity until each cluster had
at least 18 patients. The within cluster results were reasonably consistent across all clusters and
the overall results and group comparisons were not excessively influenced by or dependent on
any one cluster (or site).

Figure 5 Study 0011: Group Mean RRatios within each Cluster
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Interim Analysis ’ .
In the protocol it was planned to randomize 240 total patients and to possibly conduct an interim
analysis, for administrative purposes only, after the first 120 patients had either withdrawn or
completed the study. A total of 288 patients were actually randomized. The sponsor opted not to
conduct an interim analysis. This reviewer investigated what the interim analysis results would
have been had it been conducted. The p-value for the 600 mg/day vs. placebo group comparison
of the mean rank of the RRatios, <0.0001, was less than the planned significance level, 0.001, for
the interim analysis, while the p-value for the 150 mg/day vs. placebo comparison was not
(p=0.20). The subset of the first 120 randomized patients that were randomized to placebo did
slightly better than those that were randomized to placebo later on:

Before N=44 Mean RRatio -4.78 (+/- 3.84 S.E.)
After N=52 Mean RRatio 5.67 (+/-3.57 S.E.)

There was little difference in those randomized to the Pregabalin groups earlier as compared to
later, but because later placebo patients did worse than earlier placebo patients, the treatment
effects based on the last 168 patients were slightly larger (each about 8 points better compared to
placebo).

The planned sample size, 240 total patients, was exceeded by 48 (20%). This reviewer carried
out an additional analysis on the first 240 patients randomized. It was found that the additional
48 patients beyond the planned sample size of 240 had no effect on the significance of any of the
group comparisons. ' '

Analysis of Responder Rate (Secondary)

This reviewer also verified the sponsor’s analysis of the responder rates, a secondary analysis. It
was pre-specified that patients that had a double blind seizure rate less than or equal to 50% of
the baseline seizure rate would be classified as responders. The 600 mg/day group had a
significantly higher proportion of responders than either the placebo or the 150 mg/day groups
(44%, 6%, and 14% respectively). Although there was a higher proportion of responders in the
150 mg/day group than in the placebo group the difference was not significant (14% vs. 6%,
p=0.09). This was only a secondary analysis though and the result approached significance, so it
shouldn’t detract from the primary analysis comparison of the 150 mg/day and placebo groups.
This reviewer notes also that the 150 mg/day group did have a higher proportion of patients than
placebo with at least a 40% reduction in seizure rate (25% vs. 12% p=0.01), but this is
admittedly a post-hoc analysis and therefore doesn’t carry the weight of a pre-planned analysis.
In summary, although the 600 mg/day group appeared significantly more efficacious than the
150 mg/day group it also was less well tolerated (18% compared to 10% dropped out because of
an adverse event). :
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3.1.3 Study 1008-034

3.1.3.1 Objectives

To evaluate the efficacy of pregabalin administered BID as compared to placebo as add-on
treatment in reducing seizure frequency in patients with partial seizures.

To evaluate the dose response relationship of pfegabalin (50, 150, 300, and 600 mg/day)
administered BID as add-on treatment in reducing seizure frequency in patients with partial
seizures.

3.1.3.2 Study Design

A total of 400 patients with medically uncontrolled partial seizures will participate in this
randomized, double-blind, parallel-group, multicenter study. Participants will be patients who are
receiving 1 to 3 standard AEDs at doses within an acceptable therapeutic range. There will be -
approximately 80 sites with 5 to 24 patients per site.

The study comprises three phases: (1) an 8-week baseline phase; (2) a 12-week double-blind
phase; and (3) a 6-day double-blind withdrawal phase for patients choosing to exit the study.
Those patients choosing to proceed to open label pregabalin will be enrolled in a follow-on study
(protocol 1008-035).

To qualify for the study patients must have at least 3 partial seizures during the 1 month
preceding entry to baseline. Patients will continue their current AEDs at the same dosages
throughout baseline. Seizures will be recorded by the patient, a family member, caregiver, or
legal guardian and documented in a daily seizure diary. Patients return at 4-week intervals for 2
additional visits, one during baseline (Visit B2), and one at the end of baseline (Visit DB1), the
first double-blind visit, at which time seizure counts will be assessed to determine a baseline
seizure frequency and to confirm eligibility to be randomized. To be randomized the patient must
have had at least 6 partial seizures during the 8-week baseline phase and no 4-week period free
of partial seizures.

The 12-week double-blind phase begins the day following Visit DB1. Patients will continue
their current AEDs at the same dosages. Double blind treatment dosing will occur each morning
and evening. Following randomization and initiation of DB medication, 4 visits follow in 2- or 4-
week intervals (Visits DB2, DB3, DB4, and DB5/Termination).

3.1.3.3 Efficacy Assessments

Primary

The principal efficacy criterion will be the reduction in the frequency of all partial seizures
during the double-blind treatment period as compared with the baseline period. Seizures will be
recorded by the patients, a family member, or legal guardian and documented in a daily seizure
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diary. The primary efficacy parameter is response ratio (RRatio or symmetrized percent change),
a comparison of baseline seizure rate (B) with treatment seizure rate (T). The RRatio (or
symmetrized percent change) is calculated by dividing the difference between 28-day seizure
rates during treatment and baseline by the sum of baseline and double-blind seizures. RRatio =
[(T-B)/(T+B)] x 100. The primary comparison will be the 600 mg/day treatment group versus
placebo.

Secondary

Secondary efficacy parameters are the response rate, defined as the proportion of patients who
have a 250% reduction in 28-day partial seizure rate during treatment as compared to the
baseline and the percent change (PCH) in 28-day partial seizure rates in treatment as compared
to baseline.

3.1.3.4 Statistical Analysis Plan

Analysis Populations
The primary population will be the ITT population, defined as all patients randomized to
treatment who receive at least one dose of study medication.

A secondary population will be the Evaluable (EVAL) population, defined as all patients who
are randomized to study medication, receive 28 days of study medication, and have a minimum
of 28 days of evaluable seizure diary data within both the baseline phase and the double-blind
phase.

Sample Size

The sample size estimate is based on the primary efficacy parameter, response ratio, and the
secondary parameter responder rate. Based on previous add-on trials with Neurontin (877-210P,
945-05, 945-06), assumptions for mean response ratio at the final visit are -15 (£25) for the
pregabalin treatment and -3 (£25) the placebo treatment, with a 12 point difference between
treatments. Assuming a 10% dropout rate, a total of 80 patients will be randomized to provide 70
patients per treatment group in the Evaluable (EVAL) population and provide at least 80% power
(o= 0.05, 2-sided) for both the primary ITT and secondary Evaluable populations.

Pooling of Centers

Centers will be managed by pooling small centers (n<18) of the same region. A cluster 1s a single
center (at least 18 patients) or an aggregation of centers which are located in the same country or
region. The nearest center is added to a cluster until a minimum of 18 patients is reached. The
clustering will be done before the code breaking.

Primary Analysis

The primary efficacy variable will be the response ratio (RRatio or symmetrized percent change)
for all partial seizures at the end point of the study (Week 20/Termination). ITT patients with no
seizure diary will carry forward the baseline seizure rate for the double-blind seizure rate. The
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primary population will be the ITT population using the value at Week 20 for those completing
the study or the value at endpoint for those withdrawing prior to Week 20. The RRatio will be
ranked across patients and analysis will be performed using an analysis of variance (ANOVA)
model with treatment (as main effect) and center (cluster), and the ranking of the RRatio as the
dependent variable (o = 0.05, 2-sided).

The primary efficacy outcomes will be pairwise comparisons of 300 and 600 mg/day versus
placebo. The comparisons will use a step down procedure starting with the 600 mg/day dose
versus placebo as the primary comparison, followed by 300 mg/day versus placebo. Secondary
pairwise treatment comparisons will be 150 and 50 mg/day versus placebo. In addition, 95%
confidence intervals will be provided for all pairwise comparison differences versus placebo and
all pregabalin treatment group pairwise comparisons.

The study will be considered positive if the primary comparison, 600-mg/day treatment group
versus placebo, is statistically significant in favor of the 600-mg/day treatment group using the
ITT population.

The primary analysis (ANOVA) main model will be used with treatment x center (cluster) added
to the model to test for significant interaction (0=0.15 as strong evidence against

—_—

Dose Response
Data from the 4 pregabalin groups and placebo will be used to develop a descriptive dose-
response relationship.

Secondary Analysis

The responder rate will be compared between treatments using a Cochran-Mantel-Haenszel chi-
square analysis stratified by center (cluster), at the Week 20/endpoint (o = 0.05, 2-sided) with
the ITT Population. Treatment comparisons will be done using the same pairwise stepdown
procedure as in the primary analysis. Confidence intervals of 95% will be provided for all
pairwise comparison differences.

Percent change in 28-Day Seizure Rate will be summarized by treatment group at the Week
20/endpoint. No inferential analysis will be performed as this endpoint is a direct transformation
of the RRatio. ‘

All 3 efficacy parameters will be summarized by treatment group for each seizure type.
These include the following: -

¢ All partial seizures;

¢ Simple partial;

e Complex partial;

e Partial seizures with secondary generalization; and

e Partial seizures without secondary generalization.
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Re-Estimation of Sample Size

The withdrawal rate for patients not completing 28 days in either baseline or double-blind
will be blindly monitored while the study is ongoing. Any trend in the rate to increase
considerably from 10% may require a sample size adjustment upward.

Interim Analysis

An interim analysis may be conducted when 150 patients have been randomized and either
completed 12 weeks in double-blind or withdrawn from the study. The interim analysis will
evaluate only the primary efficacy parameter RRatio. The purpose of the interim analysis is
administrative. A Haybittle-Peto method will be applied, using o = 0.001 at the interim and o=
0.049 at the final analysis.

Notable amendments to the original protocol

e The primary endpoint was changed from the RRatio to the rank over all ITT patients of
the RRatio.

. & Definition of clusters for pooling small centers and use of clusters instead of individual
centers in the analyses.

e Primary population changed from Evaluable (all randomized patients with at least 28
days of diary data in both the baseline and double-blind periods) to ITT (all randomized
patients who received at least one dose). ITT patients with no diary data will have
baseline seizure rate carried forward.

3.1.3.5 Study Population

Of the 453 patients in the ITT population, 100 were randomized to the placebo group, 88 to 50

mg/day pregabalin, 86 to 150 mg/day pregabalin, 90 to 300 mg/day pregabalin, and 89 to the 600

mg/day pregabalin group.

Table 20 Study 0034: Patient Disposition
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Table copied from Table 4 of Pfizer's Research Report RR 720-04102 1008-034 (Page 35)
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Patients were primarily white (85%) and at screening had a mean age of 38 years (range, 12
through 75 years), with a mean age.of 14 years at diagnosis of epilepsy.

Table 21 Study 0034: Baseline Demographics

Characiensfic Flcetar Pregabatin Pregabalin Pregabalin Prigabalin ATl Pregabuiin AN Fatnty
S mgeday (BHY 150 meiday (DY 300 segday (EED) day (BTN
N 1) RES] N =R N = R N 353 N @453
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Mabe §$2 LR3I 3% 35 16 218 (48
Fimabe A8 (480 A% 42 187 XS I RN
Prengemarchal [T Y. i il 1 1 {D.4%
Erommopal 35 20 3% 35 143 IS0 IMEN
Poatenenipanad 12 (27 1%) 13 T 1 210 S (234P4
Rasie, B (% )
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Nediom 46 30 385 3% 3 38 K
Farge 1673 14-81 1275 12464 13465 1275 [78
Fazimatted Catimaee Cleorance poRTRR 1] N B8 N = R W= N8 N =352 N = 452
at Baschine frol/mmin}
Sean (51 111 3243 1 (215) K3 (318} W 3 Hd (M6 We G N (33
Asedian 18 mse a7 [ 9.3 1628 10432
Range A2 5208 S 18644 5831771 33023 5532455 $3:.235% 4252453
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Ncun (517 174 {103 % (0.1 TS BT {3 TN 158 (G5 6% (1.5
Bledisn £ 156 05 156 1%y : 1R WS
Farnpe 14LA0R. 144-19¢ 134206 e 93 LS2-T8% 1342006 132245
Werph ke N o= 10 N= &8 8 R WGy N=8§3 N = 353 M w453
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Table copied from Table 5 of Pfizer's Research Report RR 720-04102 1008-034 (Page 37)

All of the patients who entered the double-blind treatment phase had medically refractory partial
seizures. Age at diagnosis, duration of epilepsy, etiology, and median baseline seizure rate were
comparable among the treatment groups for the ITT population. The majority of patients were

taking more than 1 AED at baseline.
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Table 22 Study 0034: Summary of Epilepsy History: ITT Population

Charagtenslic Placeho Pregabali P: li Pregabalin Pregabalin All Pregabale Al Patients
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Durahm of Epiepsy { Years) .
100 Sk &6 89 %9 352 4352
\1ran {SD1 4 40 23 (118 24 {128 262 (13.3} 283 {137) 25 (13.) 25 {13
Median 227 2443 227 268 263 250 243
Range 84532 1182 1.1-71.2 23392 174629 11712 RE-TE2
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Congurrent AEDs, N 134}
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Table copied from Table 6 of Pfizer's Research Report RR 720-04102 1008-034 (Page 39)

The incidences of different types of seizures were reasonably similar among the randomized

treatment groups.

Table 23 Study 0034: Summary of History of Seizure Types : ITT population
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Table copied from Table 7 of Pfizer's Research Report RR 720-04102 1008-034 (Page 40)
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3.1.3.6 Sponsor’s Results

The proportions of patients who completed were similar among the placebo, 50 mg/day (BID),
and 150 mg/day (BID) groups, but the proportion completing was smaller for the 300 mg/day
(BID) group and smaller still for the 600 mg/day (BID) group. The most frequent reason given
for withdrawal was adverse event (10.1 %). The proportion withdrawn because of an adverse
event in the placebo group was less than the proportion in the 300 mg/day (BID) group which
was less than the proportion in the 600 mg/day (BID) group.

Table 24 Study 0034: Patient Disposition 11
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Table copied from Table 10 of Pfizer's Research Report RR 720-04102 1008-034 (Page 45)
Primary Analysis

The primary analysis, an ANOVA of the ranks of the RRatios adjusted for clusters (pooled
centers), showed that Pregabalin 150 mg/day (BID), 300 mg/day (BID), and 600 mg/day (BID)
groups were superior to placebo in terms of efficacy (p <=0.0001, p <=0.0001, and p <= 0.0001).
The 150 mg/day dose was a minimum effective dose. There was a significant linear trend in
dose-response (p <0.0001). A test for a quadratic dose-response relationship was also significant
(p=0.021) when the placebo group was included, but was only marginally significant without the
placebo group (p=0.074). Pairwise comparisons were also performed for the pregabalin groups
and the results are contained in Table 26. '
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Table 25 Study 0034: Summary Statistics for RRatio (All Partial Seizures): ITT Population

Perod Flacebo  Pregabalin  Prepabalin Prepabals Prepabalin
Semgiday 150 mg/day 300 mgdday 600 mglday
{BI)} (BID} 18I0} {BID)

M 100 N B8 N = 56 . N =89

Al Double-Blind

Mean -38 6.2 -3 278 <374
S0 . 230 237 294 36.5 444
Medlian 1] 4.5 -2l W22 A «34.1
Minimum -7R.u <63 =100 <J00 SIx
Maxiraum T2 R %11 531 72 pad

Table copied from Table 11 of Pfizer’s Research Report RR 720-04102 1008-034 (Page 47)

Table 26 Study 0034: Group Comparisons of Mean RRatios (Al Partial Seizures): ITT Population

Tresumnent Coreparisons . Treattowsi IifFercrsees’ Probability
N $3% ]

Pregabalin 800 mgiday BIENPlaoshe [3R] : [SE R

Pregabakin 300 mgday {BIDPlacebo S 130G PGl

Pregabulin 150 mgiday (Bl Flacebo S Ir i i

Pregabalin 36 mgfday (BIDVPaceby HBA IO P=

Pregsbatin 00 matday BIIV30 meedday BID 39R%
Pregabalio 306G mg'day BHW0 mpiday BID S0BR%
Pregabatin 135G mp/day BIDSH mphlay B 80/&R
Progabatin S0G mpiday BUN30 mptday I 8986
Pregabatin 300 mpsduy BUY I3 mpiay BIE | dolss

=
P=G0EReee
P =031

Pregabatin &6 mgaday BEWIND mplday B 200 P={16t6
Cepmralizabidin® =, 1556

Linear Pose Response Wit Without Placebs’ P SO.00EFS . FrSpmig =e
Chusdsotic Dose Rugponse Will, Withowt Placebo’ = Q02130 8= 0574

*  Statistically sterificant based on Lhe Rubeen procedue (p <0.04%)
= Statisticadly slgndficam p D.04%

* Bused s LA ANS for the untranstormed Rlano data

N i Group 1 in Gronp 2

Trestovent-becluster ittersetion for the iaodel roked gt
Linesy omsleast

Dhuadeativ comesst

Table copied from Table 12 of Pfizer’s Research Report RR 720-04102 1008-034 (Page 48)

£l
x
A
s

Secondary Analyses

A patient was classified as a responder if he or she had at least a 50% reduction in seizure rate
compared to the baseline seizure rate. The proportions of responders in the 150 mg/day (BID),
300 mg/day (BID), and 600 mg/day (BID) groups were all significantly higher than the
proportion in the placebo group. The increasing linear trend in the responder rate across all
treatment groups was significant (p<=0.001).
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Figure 6 Study 0034: Responder Rates (All Partial Seizures): ITT Population
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Pracebo 3 150 340 w0
regyelay reziihay snriday ek
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Figure copied from Figure 3 of Pfizer’s Research Report RR 720-04102 1008-034 (Page 49)

3.1.3.7 Reviewer’s Results
Thirteen of the seventeen 600 mg/day group patients who became seizure free had 7 days or less
of double blind seizure diary data. Five of these had only 1 day of double blind diary data. In
fact, the number of double-blind diary days completed decreased significantly with increasing
dose. This reviewer also noticed that the standard deviations of the RRatios were significantly
higher for the 300 mg/day and 600 mg/day groups than the other groups. In fact, both the
observed RRatios and the ranks of the RRatios failed a test for equal group variances, thus
violating an assumption of the primary analysis method (ANOVA). This reviewer employed
several other methods which are more appropriate when group variances are not equal to check
the robustness of the results. These alternative methods were the Van-Elteren test (a cluster
stratified (nonparametric) Wilcoxon rank sum test) and Welch’s ANOVA, which do not assume
equal group variances, and an ANOVA with observations weighted according to the number of
diary entries in the double-blind treatment period. Another problem with the ordinary
unweighted ANOVA is that it does not account for the fact that seizure rates (and RRatios) based
on less diary data are less reliable. The weighted ANOVA gives more weight to patients with
more diary data than to those with less diary data. These alternative analysis methods all yielded
the same conclusions so the results seem to be robust and the non-constancy of the variance does

not seem to be a serious issue in this case.

The 300 mg/day and 600 mg/day groups also had fewer completers than the other groups.
Nevertheless, the conclusions for the evaluable and completers populations were the same as for
the ITT population. Therefore, the results do not seem to depend on the extent of dropouts or the

completeness of the double-blind diary data..
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Table 27 Study 0034: Primary Analysis Results for Primary Population (ITT) and Secondary Populations

Population RRatio RXGRP
Placebo 50 150 300 : 600
mg/day(BID) | mg/day(BID) | mg/day(BID) | mg/day(BID)
ITT N 99 87 86 88 87
Mean -3.89 -6.25 -20.47 -28.43 -38.22
Std. Dev. 25.74 23.88 29.56 36.63 44.49
Comparison . 0.5496 0.0001 <0.0001 <0.0001
with Placebo
P-value
Evaluable® N 97 81 82 77 69
Mean -4.06 -7.25 -20.08 -24.05 -29.90
Std. Dev. 25.91 21.37 28.23 31.43 37.20

Comparison
with Placebo . ~
P-value : . 0.5221 0.0001 <0.0001 <0.0001

Completers* | N 92 76 81 72 63
Mean -6.56 -7.08 -20.11 -26.91 -31.17
Std. Dev. 23.54 19.91 28.41 30.99 36.36
Comparison . 0.9252 0.0003 <0.0001 <0.0001
with Placebo
P-value

*# Had at least 28 days of seizure diary data in both baseline and double-blind periods
* Had double blind seizure diary data in all 3 months
P-values based on ranks of RRatios

The sponsor used step-down testing to control the type I error associated with comparing
multiple dose groups with placebo. Specifically, first, the high dose was compared with placebo.
If this test was significant at the 0.049 level (adjusted because of the interim analysis) then the
next smaller dose was compared to placebo and so on. In addition to the pregabalin vs. placebo
group comparisons the sponsor reported the results of pairwise comparisons between the
different pregabalin groups, but the step-down procedure does not cover the pregabalin vs.
pregabalin comparisons. For example, if the order of comparisons was 600 vs. PBO, 300 vs.
PBO, 150 vs. PBO, 50 vs. PBO, 600 vs. 50, etc., then the 600 vs. 50 comparison could not be
carried out without inflating the type I error because the 50 mg vs. placebo comparison was not
significant at the 0.049 level. Therefore, the comparisons between the different pregabalin
groups should be considered exploratory. The sponsor reported that the pairwise comparison
between the 600 mg/day and 150 mg/day Pregabalin groups was significant in the ITT
population (p=0.01) but it was not in the Evaluable population (p=0.11). Note that only 79% of
the 600 mg/day group were evaluable compared to 95% of the 150 mg/day group.
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Impact of Individual Sites and Clustered Sites ' _
Clusters were formed by pooling sites according to geographic proximity until each cluster had

at least 18 patients. The following figure shows the Mean RRatios for 600 (BID) and placebo in
the top box, 300 (BID) and placebo in the middle box, and 150 (BID) and placebo in the bottom
box. The within cluster results were reasonably consistent across all clusters and the overall
results were not excessively influenced by or dependent on any one cluster (or site).

Figure 7 Study 0034: Group Mean RRatios within Clusters
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Interim Analysis
In the protocol the sponsor planned an interim analysis which would include the first 150

randomized patients who completed or withdrew from the study. The interim analysis was
described as for administrative purposes rather than for stopping early. A Haybittle-Peto
approach was planned to adjust the significance levels so as not to inflate the type I error. In this
approach the tests are conducted at a=0.001 significance level at the interim analysis and
a=0.049 at the final analysis. The interim analysis plan stated that all patients randomized before
Feb 20, 1999 would be included in the interim analysis. This amounts to 165 / 455 or 36% of all

patients randomized.
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After the interim analysis the completion rates in the Pregabalin groups dropped, especially for
the 300 and 600 mg/day groups. In particular, the proportion of patients who completed at least
part of all 3 months was smaller for patients who were not included in the interim analysis than
for patients that were. For example, in the 600 mg/day group 86% of the early patients completed
at least part of all 3 months compared to 60% for the later patients.

Table 28 Study 0034: Proportion of Patients completing part of first 1,2, or 3 Months

INTERIM PLACEBO 50 (BID) 150 (BID) 300 (BID) 600 (BID) ALL

Before 1 < iC 3.0) < . 3C 9.4) ¢ IT.D) (4.9
172 A 11.5) ¢ 3.0) i 3.5) (3.0 iC 2.8 8( 4.9)
17273 | 31( 83.6) 31 93.9) 78( 96.6) 28( 87.5) 31( 86.1) | 129(90.3)

After 1 3(C 4.6) 7C 12.7) 4C 7.0) 10( 17.2) 17( 32.1) 41(14.2)
1/2 1C 1.5) 3(C 5.5 . L) 4(C 6.9 4( 7.6) 12( 4.2)
1/273 | 61( 93.9) 75( 81.8) 53¢ 93.0) TAC 75.9) 320 60.4) | 235(81.6)

This reviewer carried out a Rank ANOVA analysis of the RRatios from patients randomized
before Feb 20, 1999, who were to be included in the interim analysis, and patients randomized
after this date. These results are shown in the following table. The primary comparison, 600 mg
vs. placebo, was close to but exceeded the 0.001 significance level prescribed for the interim
analysis.

It is notable that the 150 mg/day patients randomized later did worse than the 150 mg/day
randomized early and the opposite is true for the 300 mg/day and 600 mg/day groups.
Nevertheless, the overall ITT results indicated that the 150, 300, and 600 groups were all better
than placebo in terms of efficacy and the interim analysis seems to have predicted this.

Table 29 Study 0034: Mean RRatios by Interim analysis inclusion status

Level of RXGRP

PBO | 50(BID) | 150(BID) | 300(BID) | 600(BID)

Interim 35 33 29 32 36
Before | N

Mean RRatio -2.76 -7.66 -27.31 -23.95 -31.31

StdErr 470 3.63 4.54 6.07 6.39

P-value . 0.929 0.005 0.037 0.002

After N 64 54 57 56 51

Mean RRatio -4.50 -5.38 -16.99 -31.00 -43.09

StdErr 3.09 3.50 417 5.07 6.74

P-value 0.326 0.008 <0.001 <0.001

The sponsor randomized 55 patients more than the originally planned number, 400. Therefore,

this reviewer conducted a Rank ANOVA of the RRatios based on the first 400 patients
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randomized. This yielded the same conclusions for the pregabalin vs. placebo comparisons as for
all 455 randomized patients. One small difference was that the pregabalin 600 mg vs. pregabalin
150 mg comparison based on only the first 400 patients was not significant (p=0.12).

Dose Response

Figure 8 displays the Mean RRatios +/- 2 standard errors by dose. Also displayed are the fitted
linear and quadratic regression models. Both the linear and quadratic dose effects were
statistically significant and the quadratic model has noticeably better agreement with the
observed means. The fitted quadratic model suggests that the RRatio decreases (i.e., improves)
more rapidly as the dose is increased in the lower dose range and less rapidly as the dose is
increased in the higher dose range than for the fitted linear model. While the study was not
powered to detect differences between the different Pregabalin doses and no multiplicity
adjustments were made for the pregabalin vs. pregabalin comparisons, pairwise comparisons
between the 150, 300, and 600 mg/day (BID) dose groups suggested that the 600 mg/day dose
was more effective than the 150 mg/day dose (p=0.01), but the differences between the 150
mg/day and 300 mg/day and 300 mg/day and 600 mg/day doses were not statistically significant.
While the RRatio improved with increasing dose, the proportions of withdrawals for any reason
and withdrawals due to an adverse event also increased with dose so the 300 mg/day dose may
be preferred over the 600 mg/day dose after considering both risks and benefits.
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Figure 8 Study 0034: Mean RRatio as a function of Dose
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3.2 Evaluation of Safety

See clinical safety review.
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4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race and Age

4.1.1 Gender

The Mean RRatios suggest that the 600 mg/day doses (BID) and (TID) were more efficacious for
- females than males in studies 9 and 11, but in study 34 males and females at 600 mg (BID) had
equivalent efficacy compared to placebo. Therefore, the evidence for a treatment by gender
effect is inconclusive. Gender differences in the treatment effect for the 150 mg/day groups were
small and thus did not support the gender differences seen for the 600 mg/day groups. Finally, it
1s important to note that even though the 600 mg/day doses appeared to be less efficacious for
the males than for females they were still significantly better than placebo despite the smaller
size of the groups.

Table 30 Mean RRatios by Gender and Treatment Group

Dose Group
Placebo 50 150 150 300 600 600
mg/day | mg/day | mg/day | mg/day | mg/day | mg/day
BID BID TID BID BID TIiD
Study/Gend
9/Female |N 28 . : I : 52 53
Mean ‘ 5.68 ] } . . -34.72 -40.89
RRatio
StdDev 31.46 . ] . . 39.88 4593
P-value . . . . . <0.001 '<0.001
9 / Male N 50 - - . . 49 57
Mean -4.32 . . . ) -22.80 -32.31
RRatio
StdDev 2547 . . . . 32.58 33.58
P-value . . . . . 0.006 <0.001
11 /Female | N I 42 . . 55 . . 45
Mean -0.42 . . -11.20 . . -38.65
RRatio )
StdDev 30.41 . . 22.95 . . 30.37
P-value . . . 0.061 . . <0.001
11/ Male N 54 . ) 44 . . 47
Mean 1.90 . . -11.98 . . -24.48
RRatio
StdDev 22.26 . . 23.03 . R 40.31
P-value . . . 0.010 . E <0.001
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Dose Group
Placebo 50 150 150 300 600 600
mg/day | mg/day | mg/day | mg/day | mg/day | mg/day
BID BID TID BID BID TID
34 /| Female N 48 48 50 : . 41 44
Mean -5.19 -3.45 -21.01 . -27.01 -41.08
RRatio
StdDev 26.86 23.36 33.27 . 4115 48.83
P-value . 0.455 0.020 : 0.024 <0.001
34/ Male N 51 39 36 i 47 43
Mean -2.66 -9.69 -19.72 . -29.68 -35.29
RRatio
StdDev 24 85 2436 23.92 . 3258 39.94
P-value } 0.054 <0.001 . <0.001 <0.001
~4.1.2 Race

Although the studies provided limited data on non-white ethnicities it does not appear that the
efficacy of Pregabalin depends on ethnicity. The observed differences are not significant and are
consistent with the greater variability and imprecision associated with small samples.

Table 31 Mean RRatios by Race Group

white BTack Hispanic other ATT
N Mean N Mean N Mean N Mean N Mean
(sp) (sD) (sp) (s (sp)
PTacebo 259 -1.1 12 3.4 12 1.5 10 -1.1 293 -0.8
(26.5) 32.8) (33.4) (24.4) (27.0) -
50 75 -7.3 5 -1.3 3 3.3 4 1.1 87 -6.2
mg/day (25.2) (13.6) (13.6) (9.0) (24.0)
BID
150 73 -19.6 8 -19.9 4 -46.4 1 13.9 86 -20.5
mg/day (30.5) (12.6) (26.7) . (29.1)
BID
150 93 -10.7 2 -3.1 2 434 2 —27.0 99 —11.5
mg/day (22.4) (23.8) 29.2) (33.1D (22.5)
TiD
300 76 =770 7 -413 7 376 1 7533 88 —28.4
mg/day (36.8) (32.2) (42.1) ) (36.8)
BID
600 173 ~33.8 6 —39.0 13 33.4 10 =383 702 ~33.2
mg/day (39.0) (33.1) (38.0) (35.9) (38.6)
TID
600 T61 373 1T -26.8 12 47.1 z ~46.4 188 —33.7
mg/day (41.4) (40.3) (35.3) (27.5) (40.7)
BiID
4.1.3 Age

Overall, the mean age was 38 and ages ranged from 12 to 82. There was very limited data on
patients under the age of 18. In studies 9 and 11 the lowest age was 17 with only 1 patient at that

A~ em e

age. Study 34 had several more patients under 18 (patients aged *~ "~ ~—~—~ ~  __ —
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). Thus, the three add-on studies provided little direct
evidence to support the efficacy of pregabalin as adjunctive therapy in epilepsy patients under

the age of 18.

Table 32 Study 0034: RRatios for Age<=18 adjusted for cluster

Dose

PTacebo

N

Base SzRate

P-vaTue
RRatio
P-value

| 50 mg

| 150 mg

| 300 mg

| 600 mg

In study 9 there is a suggestion that the treatment differences based on the RRatios increase with
age. However, studies 11 and 34 do not seem to support this. Therefore, overall, there do not
appear to be any significant age differences in the efficacy of pregabalin.

Table 33 Mean RRatios by Age Group

AgeGrp 12-18 19-29 30-44 >=45 ATT
N RRat10 N RRat1io N RRat10 N RRatio N RRat10
Mean Mean Mean Mean Mean
(sp) (sb) (sp) (sp) (sp)
pTacebo 12 58 3.5 125 -2.3 98 -1.9 293 -0.9
’ ) (23.5) (30.5) (24.6) (26.9)
50 2 16 0.0 38 -7.1 31 -7.9 87 -6.2
mg/day ' (29.8) (24.5) (20.4) (23.9)
BID
150 7 15 -31.0 42 -17.1 22 -23.7 86 -20.4
mg/day (28.0) (29.5) (25.6) (29.2)
BID
150 1 30 -4.0 46 -14.4 22 -15.9 99 -11.6
mg/day 19.7) (25.9) (18.5) (22.5)
TID
300 4 18 -38.0 40 -19.5 26 -33.1 88 -28.4
mg/day (35.1) (34.9) (37.4) (36.0)
BID
600 3 49 -25.2 95 -33.0 55 1 -45.7 207 -34.2
mg/day (34.3) (39.3) (38.5) 37.7)
TID
600 6 37 -24°% 86 -34.8 59 -36.5 138 -33.2
mg/day (40.9) (39.6) 2.7 (40.7)
BID
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4.2 Other Special/Subgroup Populations

4.2.1 Analysis of RRatio by Seizure Type

Note that analyses by seizure type were planned as secondary analyses but it is risky to draw
conclusions in subgroups for many reasons. First, within the subgroup the groups may no longer
be balanced with respect to important predictors of outcome so the treatment effect may be
confounded with other predictors. Also, when the observed difference is small one can argue that
there was insufficient power to detect a difference. On the other hand when an observed
difference is large one has to consider how many tests were conducted since the chance of a false

positive increases with the number of tests. Although analyses by seizure type were planned m
the protocol they were secondary analyses not involved in the determination of the success or
failure of the study in demonstrating efficacy. Therefore, to avoid inflating the type I error the
following p-values should be considered exploratory, i.e., used for hypothesis generation rather

than hypothesis confirmation.

4.2.1.1 Simple Seizures

For partial seizures classified as simple the 600 mg/day TID pregabalin group appeared to be
better than both placebo (p<0.01) and the 600 mg/day BID pregabalin group (p=0.02). However,
the latter result was not supported by the other studies. After pooling the data from all three
studies it appeared that both 600 mg/day regimens were superior to placebo for simple partial
seizures and not significantly different from each other.
Both the 150 mg/day (TID) and (BID) groups were numerically better than placebo for simple
seizures in studies 11 and 34 respectively. The differences were not statistically significant but
this may be a matter of low power since a smaller number of patients had simple partial seizures.

Table 34 Mean RRatios for Partial Seizures classified as Simple

Randomized Group
Simple Placebo 50 150 150 300 600 600
Seizures mg/day mg/day mg/day mg/day mg/day mg/day
_ BID BID TID BID BID TID

Study 56 48 58
9 N

Mean 8.39 -10.66 -38.42

RRatio

StdDev 59.28 71.23 62.83

P-value . . 0.155 <0.001
11 N 40 32 30

Mean -6.09 -11.40 -26.00

RRatio

StdDev 59.40 54.23 60.49

P-value . : : 0.734 . . 0.105
34 N 47 43 42 44 45

Mean 2.21 0.34 -10.65 -24.52 -46.52

RRatio

StdDev 59.18 55.23 61.31 49.22 58.23

P-value 0.916 0.234 0.041 <0.001
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4.2.1.2 Complex Seizures

All 150 mg/day and higher dose groups were better than placebo for partial seizures classified as
complex and for partial seizures classified as either simple or complex.

Table 35 Mean RRatios for Partial Seizures classified as Complex

Randomized Group
. Placebo 50 150 150 300 600 600
Complex mg/day mg/day mg/day mg/day mg/day mg/day
Seizures BID BID TID BID BID TID

Study ‘
9 N 85 92 97
' Mean -5.87 -31.81 -35.95

RRatio

StdDev 35.52 42.68 44.58

P-value . . <0.001 <0.001
11 N 85 88 . 83

Mean -3.11 -14.34 -37.00

RRatio .

StdDev 37.31 37.38 42.35

P-value . . . 0.016 . . <0.001
34 N 89 82 75 77 78

Mean 0.50 -5.77 -17.97 -26.20 -37.62

RRatio

StdDev 38.20 37.82 41.34 47.83 53.03

P-value 0.295 0.001 <0.001 <0.001
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4.2.1.3 Simple and Complex Seizures

Analyses of RRatios specific to all seizures that were either simple or complex led to conclusions
similar to those for all partial seizures. In particular, all dose groups above 50 mg/day were
significantly better at the 0.05 level than placebo in terms of efficacy.

Table 36 Mean RRatios for Partial Seizures classified as Simple or Complex

Simple Randomized Group
+ Placebo 50 150 150 300 600 600
Complex mg/day mg/day mg/day mg/day mg/day mg/day
Seizures BID BID TID BID BID TID

Study
9 N 97 96 108

Mean 2.37 -23.84 -34.15

RRatio

StdDev 33.35 40.21 44.56

P-value . . <0.001 <0.001
11 N 92 "~ 96 88

Mean 1.94 -10.57 -30.74

RRatio

StdDev 30.65 30.57 40.79

P-value . . . 0.003 . . <0.001
34 N 99 86 84 85 87

Mean -0.73 -5.12 -21.40 -29.01 -36.15

RRatio

StdDev 30.72 27.75 35.29 38.10 50.23

P-value 0.395 <0.001 <0.001 <0.001

-
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5 SUMMARY AND CONCLUSIONS
5.1 Statistical Issues and Collective Evidence

The sponsor seeks an indication for adjunctive therapy of partial seizures in patients _——
— _but only a small number of patients (20/1056 = 2%) in the three randomized, double-
blind, placebo-controlled studies of Pregabalin as adjunctive therapy were between the ages of
12 and 17, so no definitive conclusions can be reached on efficacy in this subgroup. While the
three add-on studies demonstrated the efficacy of 150, 300, and 600 mg/day doses for individuals
age 18 and above, there is little direct evidence and no independent verification that pregabalin is
effective as adjunctive therapy for partial seizures in individuals under 18 years of age.

A concemn for the efficacy of the 600 mg/day doses is that in the majority of cases the number of
days with diary entries was less for the 600 mg/day group than for placebo which means that
there was less chance for seizures to be recorded in the 600 mg/day group and is a possible
source of bias. This effect was most dramatic in study 0034 where the amount of double-blind
diary data was significantly less for the 600 mg/day BID and 300 mg/day BID groups than for
the placebo group (Wilcoxon rank sum p=0.0005 and p=0.0158, respectively). The 600 mg/day
group(s) also tended to have less diary data than placebo in studies 009 and 011, but the
differences were smaller. It is important to note that there was no titration in study 0034 whereas
in studies 0009 and 0011 there was one week of titration. Thus, the absence of a week of upward
titration may have led to the greater number of high dose dropouts in study 0034.

Since the ANOVA method assumes equal group variances but the variability of the RRatios was
larger for the 600 mg/day pregabalin group than for placebo, the estimate of the mean RRatio is
less precise for the 600 mg/day group and the 95% confidence interval reported by the sponsor
for the difference in mean RRatios between the 600 mg/day and placebo groups may be too
narrow, i.¢., the confidence that the interval contains the true mean difference is actually slightly
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less than 95%. The ANOVA based estimate of variability is a weighted average of the group
variances. In study 0034, since the 50 and 150 mg/day groups had variances that were closer to
placebo than to the 600 mg/day group the ANOVA based estimate of the vanability is
considerably smaller than the variability in the 600 mg/day group. Still, while the confidence
may be slightly overstated, the difference is clearly significant (p<0.0001). This reviewer also
verified that several alternative analyses to the (Rank)-ANOVA that do not require the equal
group variances assumption yielded the same conclusions as the Rank ANOVA.

The primary (ITT) results were complimented by the results in the evaluable population (patients
with at least 28 days of double blind seizure diary data) and the completers population. Patients
with very limited double-blind diary data were excluded from these populations and, yet, the
analyses specific to these populations yielded the same conclusions for the pregabalin vs.
placebo group comparisons. Most of the 600 mg/day patients who were not evaluable withdrew
because of adverse events but still had very good efficacy results. Excluding these non-evaluable
patients did not affect the conclusions regarding the efficacy of the 600 mg/day groups. The 150
mg/day groups were more comparable to placebo in terms of the amount of double blind seizure
diary data provided, so the placebo vs. 150 mg/day group comparisons are fairer and more
reliable than the 600. The 150 mg/day groups also had fewer withdrawals due to adverse events
and still demonstrated efficacy. '

In study 0034 which explored the dose-response relationship most fully it appeared that the dose-
response relationship had both a linear and a quadratic term. The fitted quadratic model suggests
that the RRatio decreases (i.e., improves) more rapidly as the dose is increased in the lower dose
range and less rapidly as the dose is increased in the higher dose range than it would for a purely
linear dose-response. Therefore, considering the higher number of withdrawals due to adverse
events at the 600 mg/day doses, the optimal dose may be lower than 600 mg/day.

5.2 Conclusions and Recommendations

The data support the efficacy of pregabalin as adjunctive therapy in the treatment of
partial seizures. Doses of 150 mg/day, 300 mg/day, and 600 mg/day were identified as
effective. There was evidence of increasing benefit with increasing dose but withdrawals
due to adverse events increased with increasing dose also. The 600 mg/day groups
tended to have more patients with less than 28 days of double blind diary data and
therefore less chance to experience seizures. Sensitivity analyses still supported the
efficacy of the 600 mg/day doses and the differences between 600 mg/day and placebo
were larger than the differences between 150 mg/day and placebo but they were also less
reliable, i.e., the differences between 600 mg/day and placebo had wider confidence
intervals.
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APPENDIX

"Outlying Seizure Rates and Percent Changes

Several patients had double blind seizure rates that were very large compared to the majority of
the other rates. For example, the double blind seizure rate for patient 35010 in study 0009 may
not be reliable because it is extremely large compared to most others and the patient had only 12
non-missing diary entries in the double-blind phase. Because RRatio values must lie between -
100 and 100, analysis of the RRatio is less sensitive to outliers than the analysis of the percent
change in seizure rates, which has no upper limiting value. In fact, although the majority of
percent change values are better for the 600 mg/day (TID) group than placebo, the significance
of the 600 mg/day (TID) vs. placebo comparison based on an ANOVA of the percent change
values, hinges on the inclusion of this patient because of the extreme value. Significance of the
ANOVA of percent change was also susceptible to a single outlier in studies 0011 and 0034.
This is an undesirable statistical property and part of the reason why the RANK ANOVA was
planned for the primary analysis instead of the ordinary ANOVA. Because the patients have the
same ranks for the RRatio and Percent Change (i.e., the same order when the values are arranged
from smallest to largest) the Rank ANOVAs of the RRatio and Percent change are identical. The
Rank ANOVA results are preferable because they better reflect the majority of patients. They do
hide the presence of outlying percent changes in seizure rates though.

Table 39 Study 0009: Means and ANOVA Results for Pct Change, RRatio, and their Ranks

DOSE PLACEBO 600 MG/DAY 600 MG/DAY
(TID) (BID)

N 98.0 110.0 101.0

Pct Chg 37.1 (179.2) | 303.0(C 3583)* | -29.8 ( 58.3)

P-value 0.7974 0.4222 0.7314

RRat10 0.6 ( 28.8) | -36.4 ( 40.1) 1 -28.9 ( 36.8)

P-value <0..0001 <0.0001 <0.0001

Rank of 210.2 ( 68.9) | 120.8 ( 85.3) | 138.7 ( 86.6)

pctChg/RRatio

P-value <0.0001 <0.0001 <0.0001

*without patient 35010 the Mean (SD) Pct Chg in 600 mg/day (TiID) is -38.5°( 78.2)

Table 40 Percent Change Outliers and the Three largest (worst) RRatios in each study

STUDY PTID GROUP BSZRT DBSZRT DBDAYS PCHGSZ RRATIO RANK

009 42003 600 mg/day TID 11 80 93 625 76 307.0
009 26005 Placebo 4 56 1 1500 88 308.0
009 35010 600 mg/day TID 7 2634 12 37533 99  309.0
011 93002 Placebo 4 24 84 492 71 285.0
011 94004 600 mg/day TID 10 73 5 666 77  286.0
011 37005 600 mg/day TID 13 561 35 4386 9% 287.0
034 13001 Placebo 6 38 47 535 73 445.0
034 40020 50 mg/day BID - 13 120 7 860 81 446.0
034 78003 600 mg/day BID 15 350 4 2314 92 447.0
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