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1 Executive Summary/Conclusions

1.1 Recommendation on Approvability

Due to the strong efficacy results, this reviewer would recommend approval of this drug
for use as adjunctive therapy for epilepsy. However, this review should be only one part
of a total review of the drug and does not attend to the drug safety issues or other issues
raised by other reviewers.

1.1.1 Introduction

This reviewer was responsible primarily for the efficacy review of pregabalin for use as
adjunctive treatment in epilepsy. The results of three large adjunctive add-on epilepsy
trials (Studies 009, 011 and 034) were used to support the efficacy evaluation. Each
epilepsy study comprised three phases illustrated in Sponsor Figure 47.
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Figure 47. Overall Study Design for 3 Add-On Epilepsy Studies
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The 8-week baseline phase allowed for patients to stay on their baseline seizure
medication. Patients recorded in their seizure diaries the number of baseline seizures.

During the 12-week double-blind phase, patients were randomly assigned to add on
therapy either with pregabalin or placebo. In Studies 009 and 011, pregabalin doses
were titrated to full dose over 1 week. In Study 034, pregabalin doses were not titrated
and patients received the full dose on Day 1. Existing antiepileptic (AED) therapy was
kept constant, and was only allowed to be adjusted for intolerable CNS adverse events.
Seizures were recorded in a daily diary. '

Patients who withdrew early or completed the double-blind phase had the option of either
entering the follow-on, open-label study or discontinuing treatment during a withdrawal
phase.

Generally, to ensure a refractory period, the following inclusion criteria were common
to all pivotal studies.

A history of partial seizures (as defined by the International League Against Epilepsy
Classification of Seizures) along with an EEG within the preceding 2 years consistent
with the diagnosis of focal onset epilepsy.

A minimum of three partial seizures during the one month prior to screening entry for
baseline.

A baseline seizure frequency of not less than six partial seizures during an eight-week
baseline with no seizure free period for four weeks or more.

Currently taking at least one but no more than three antiepileptic drugs and dosing
within a clinically acceptable therapeutic range and within the range of tolerability for
the patient. '

History of being refractory to at least 2 marketed AEDs at maximum tolerated doses.
In addition, patients were not to have a treatable cause of seizures, absence seizures,
Lennox-Gastaut Syndrome or a progressive neurological or systemic disorder.
Adolescents aged 12 to 17 years were included in Study 034. Patients less than
12 years of age were excluded from all three trials; therefore, no efficacy claims
are being sought by the sponsor outside of this age range.

Patients were also required to have normal creatinine clearance at baseline
(>60ml/min).



Howard Chazin, MD, HFD-120 Medical Review - Page 6 of 125

Patients were excluded if they had no seizures, a treatable cause of seizures, Lennox-
Gastaut Syndrome, or status epilepticus within the previous year.

Efficacy of pregabalin was established by reduction in frequency of all partial seizures
during the double-blind period compared with the baseline period. For each patient, the
baseline period was defined as Days -56 to -1. The double-blind period was defined as
starting on Day 1 and ending on the last day the patient took study medication during the
double-blind treatment period. The observed seizure rate during baseline and double-
blind was standardized for a 28-day period. Because the amount of diary data and
duration of time in the double-blind period of the study varied from patient to patient, the
28-day seizure rate was defined as follows:

# of partial seizures in period

28 -day rate = x 28

[# of daysin period - # of missing diary daysin period]

Period in the above formula was either the baseline phase or double-blind phase of the
study.

The primary efficacy parameter, response ratio (RRatio or symmetrized percent
change) compares baseline seizure frequency (B) with treatment seizure frequency (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 RRatio is between 100 and -100. Negative values indicate reduction in seizure rate
and positive values indicate increase in seizure rate during treatment. An RRatio of -33 is
equivalent to a 50% reduction in seizures. Analysis was performed using an analysis of
variance (ANOVA) model with treatment (as main effect), center (clusters), and rank
RRatio as the dependent variable.

1.1.2 Study Summaries

Study 009 was a 12-week randomized, double-blind, parallel-group, placebo-controlled
multicenter study evaluating the efficacy and safety of 2 regimens of 600 mg/day
pregabalin as adjunctive therapy in patients with partial seizures. Men and women at least
18 years of age with partial seizures not adequately controlled while on 1-3 standard
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antiepileptic drugs were eligible to enroll. Following an 8-week baseline period, 312
patients received placebo or either pregabalin 600 mg/day given twice a day (BID) or
pregabalin 600 mg/day given 3 times a day (TID). Patients maintained their current AED
therapy throughout the study.

The 3 treatment groups were well-matched on demographic parameters, including age, sex, and race. All of
the patients who entered the double-blind treatment phase had medically refractory partial seizures. A total
of 378 patients entered the baseline phase, of these, 65 did not qualify or withdrew, so that 313 were
randomized and 312 went on to receive study drug. The majority of the randomized patients (76%)
completed the 12-week study. During the study, 76 patients (24%) withdrew, more in the placebo group
due to lack of efficacy, while the rate for adverse event withdrawals was higher for the
pregabalin groups. Specifically, 27 patients (26%) in the pregabalin BID group, 21 patients (19%) in
the pregabalin TID group, and 7 patients (7%) in the placebo group withdrew due to adverse events.
Completion rate was slightly higher in the placebo group (83%) compared to the
pregabalin groups (77% for TID and 68% for BID). 237 patients (76%) completed the

12-week study and 260 patients entered the open-label extension Study 1008-010.

Results from the planned primary analysis (RRatio) with the primary ITT population
demonstrate that pregabalin 600 mg/day administered TID or BID resulted in highly
significant reductions in seizure frequency compared with placebo (ANOVA, rank
transformed analysis adjusted for cluster, all p <0.0001). This is illustrated in Sponsor
Table 12 reproduced below.

Table 12. Summary of RRatio Analysis (All Partial Seizures): ITT Population
Treatment Comparisons Treatment Differences” p-Value®  Generaliz-
(Group 1/Group 2) N¢ Means (SE) 95% C1 ability*
PGB 600 mg/day TID/PBO  111/98  -36.7(5.0) [46.4,-27.0] P <0.0001*
PGB 600 mgiday BID/PBO  103/98 -29.0(5.0) [-38.9,-19.0] P <0.0001*
PGB 600 mg/day TID/PGB  111/103  -7.7 (4.9) [-174,19] P=0.1092
600 mg/day BID

P =0.9387

PGB = Pregabalin; PBO = Placebo.

* = Statistically significant based on Hochberg’s procedure (p <0.049).
?  Based on treatment means for the raw RRatio

®  Hochberg procedure applied to the ranked RRatio
Treatment-by-cluster interaction for the ranked RRatio

¢ N for Group 1/N for Group 2

N

Study 011 was a 12-week, randomized, double-blind, parailel-group, placebo-controlied,
multicenter study evaluating the safety, efficacy, and dose-response characteristics of
pregabalin administered three times a day (TID) as add-on treatment in patients with
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partial seizures. Men and women at least 18 years of age with partial seizures not
adequately controlled while on 1-3 standard antiepileptic drugs were eligible to enroll.
Following screening and an 8-week baseline period, 288 patients were randomized to
receive placebo, pregabalin 150 mg/day, or pregabalin 600 mg/day. Study medication
was titrated over 1 week; 287 patients received study medication.

Of the 344 patients who entered the baseline phase of the study, 288 patients were
randomized to treatment and 287 went on to receive study drug (145 men, 142 women).
The 3 treatment groups were well matched on all demographic parameters. Ninety-two
patients received 600 mg/day pregabalin, 99 received 150 mg/day pregabalin, and 96
received placebo. A total of 241 patients completed the study. Forty-seven patients
withdrew from the double-blind phase of the study, 33 of these withdrew due to adverse
events.

Results for the primary efficacy parameter, (RRatio) with the primary ITT population,
demonstrated the efficacy of pregabalin at doses of 600 and 150 mg/day. Statistically
significant differences favoring both pregabalin treatment groups compared to the
placebo group were seen in the analysis of RRatio for all partial seizures (during the
double-blind phase) at the endpoint of the study compared to baseline. (p<0.0001 and
p=0.0007 respectively, ANOVA, rank transformed analysis adjusted for cluster). This is
summarized in Sponsor Table 14 below.

Table 14. Summary of RRatio Analysis for All Partial Seizures: I'TT Population

Treatment Comparisons Treatment Differences’ p-value
N°  Mean(SE) 95% CI

PGB 600 mg/day TID vs Placebo 92/96  -32.3 (4.2) {-40.6, -24.0] p <0.0001*

PGB 150 mg/day TID vs Placebo 99/96  -12.4 (4.1)  [-20.5,-4.3] p = 0.0007*

PGB 600 mg/day TID vs 150 mg/day TID 92/99 -19.9 (4.2) [-28.1,-11.7] p <0.0001"

Generalizability® p =0.7028

Linear Trend® p <0.0001"

* Statistically significant based on the Ruberg procedure (p <0.05).
¥ Statistically significant (p <0.05).

Based on means for the untransformed RRatio data

N in Group 1/N in Group 2 '

Treatment-by-cluster interaction for the model-ranked RRatio
Linear contrast

A

Study 034 was a 12-week, double-blind, parallel-group, placebo-controlled study
evaluating the efficacy and safety of 4 dosages of pregabalin as add-on treatment in
patients with partial seizures. Patients at least 12 years of age with partial seizures not
adequately controlled while on 1-3 standard antiepileptic drugs were eligible to enroll.
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Following an 8-week baseline period, a total of 453 patients were randomized to either
placebo, or to 1 of 4 pregabalin dose groups: 50, 150, 300, or 600 mg/day administered
BID.

A total of 455 patients were randomized to treatment, and 453 received treatment (ITT)
population. Of the 453 patients in the ITT population, 100 were randomized to the
placebo group, 88 to the 50 mg/day pregabalin group, 86 to the 150 mg/day pregabalin
group, 90 to the 300 mg/day pregabalin group, and 89 to the 600 mg/day pregabalin
group. 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. The
majority of the randomized patients (83%) completed the study. However, there was a
dose-related increase in the incidence of withdrawals due to adverse events in the 600
mg/day (24%) and 300 mg/day (14%) pregabalin groups relative to the placebo group
(5%).

Based on the RRatio, all pregabalin treatment groups, except for the 50 mg/day group,
showed statistically significantly greater reductions in seizures compared to the placebo
group (based on the Ruberg step down procedure for controlling the overall type I error
rate at 0.049). The 150 mg/day group was a minimum effective dose. This is summarized
in Sponsor Table 12 below. '

Table 12. Summary of RRatio Analysis (All Partial Seizures): ITT Population

Treatment Comparisons Treatment Differences” Probability
N’ Mean (SE) 95% CI

Pregabalin 600 mg/day BID/Placebo 89/100 -33.5 (4.8) [-42.9,-24.1] P <0.0001*

Pregabalin 300 mg/day (BID)/Placebo 90/100 -24.0 (4.8) [-33.3,-14.6] P <0.0001*

Pregabalin 150 mg/day (BID)/Placebo 86/100 -16.6 (4.8) [-26.1.-7.2] P <0.0001*

Pregabalin 50 mg/day (BID)/Placebo 88/100 2.3 (4.8) [-11.7,7.1] P=0.4232

Pregabalin 600 mg/day BID/30 mg/day BID  89/88  -31.2 (4.9) [-40.9.-21.5] P <0.0001%**
Pregabalin 300 mg/day BID/50 mg/day BID  90/88  -21.6 (4.9) {-31.3.-12.0]  p <0.0001**
Pregabalin 150 mg/day BID/50 mg/day BID  86/88  -14.3 (5.0) [-24.0,-4.5] P=0.0013%%
Pregabalin 600 mg/day BID/150 mg/day BID  89/86  -16.9 (4.9) [-26.6,-7.21 P =0.0176%*
Pregabalin 300 mg/day BID/150 mg/day BID ~ 90/86 -7.3 (4.9) {-17.0,24] P=03189
Pregabalin 600 mg/day B1D/300 mg/day BID  89/90 -9.6 (4.9) [-19.2,0.1] P=0.1616

Generalizability® P=0.1656
Linear Dose Response With. Without Placebo’ P £0.0001**, P <0.0001%*
Quadratic Dose Response With, Without Placebo® P =0.0213** P =0.0741

*  Statisticaily significant based on the Ruberg procedure (p 0.049)
** GQratistically significant (p <0.049)

*  Based on LSMEANS for the untransformed RRatio data

N in Group {/N in Group 2

Treatment-by-cluster interaction for the model ranked Rratio
Linear contrast

Quadratic contrast

-
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1.1.3 Pooled Efficacy Results

A total of 1056 patients were randomized in the 3 double-blind studies. One patient
randomized to placebo and three patients randomized to pregabalin did not take study
medication, reducing the intent to treat (ITT) population to 1052, 758 treated with
pregabalin and 294 with placebo.

Across the 3 studies, 76% to 84% of all patients completed double-blind treatment and
81% to 87% of all patients chose to enter the corresponding open-label study. The
incidence of withdrawals tended to increase with dose, particularly at 300 and 600
mg/day, where withdrawal rates ranged from 21% to 32%. The percentage of patients
withdrawing in the 150 mg/day dose groups (given in 2 or 3 divided doses) and 50-
mg/day dose group given in 2 divided doses were comparable to the percentages
withdrawing in placebo groups. In any of the treatment groups, including the placebo
groups, the majority of withdrawals were due to adverse events. Adverse event
withdrawals increased with increasing doses of pregabalin. Ten to 18% of all patients
withdrew due to adverse events across the 3 studies. The percentage of patients
withdrawing due to lack of efficacy was 5% in each placebo group and 0% to 5% for the
pregabalin treatment groups.

RRatio results for all 3 studies are presented in Sponsor Table 39 below. The p-values
reflect the rank transformed analysis of the RRatio, adjusted for center, while the
treatment difference estimates are based on the unranked RRatio data. All pregabalin
treatment groups, with the exception of the 50-mg/day group, showed statistically
significantly greater reductions in seizure frequency compared to the corresponding
placebo group. Results were consistent among the 3 studies in doses common across
studies (e.g., 150 and 600 mg/day). The minimum effective dose was 150 mg/day,
demonstrating significant difference from placebe both in Study 034, where it was given
BID and in Study 011, where it was given in TID. '

Per the sponsor, Pregabalin demonstrated robust and consistent efficacy at doses of
150, 300, and 600 mg/day in all 3 studies. (Reviewer note: There are some limitations
to the sponsor’s opinion regarding these results, which need to be interpreted with
caution. There appear to be no significant statistical difference in efficacy between the
BID and TID doses at 150 and 600mg. The 300mg dose was not tested at TID dosing,
only at BID dosing. Also, regarding the 150mg dose group, there seems to be much more
robust results in Study 034 compared to Study 011 when comparing the mean RR ratios —
- 20.5 versus —11.5 respectively. The studies were designed to only demonstrate that the
600mg dose was superior to placebo. The 300mg dose was only explored in one trial and
the results from the 150mg dose group are difficult to reconcile, as they were more robust
in only one of the two studies in which they were tested.)



Howard Chazin, MD, HFD-120 Medical Review

Page 11 of 125

Table 39. Summary of RRatio (All Partial Seizures) Results of Analysis
of Variance - ITT Population

Study/Treatment N Mean SD Median Treatment Difference Between
{Total Daily Dose and ’ Pregabalin and Placebo
Regimen) Mean (SE) p Value 95% Cl
Study 009

Placebo 98 0.6 288 -0.4

PGB 600 mg/day BID 103 -28.4 367 -21.7 -29.0 (5.0) <0.0001" -38.9.-19.0
PGB 600 mg/day TID 111 -36.1 40 =317 -36.7 (5.0) <0.0001° -46.4,-27.0
Study 011

Placebo 96 09 26 0.7 _

" PGB 150 mg/day TID 99 -11.5 229 -9 -12.4 (4.1)  0.0007 -20.5,-4.3
PGB 600 mg/day TID 92 -31.4 363 -27.1 -32.3 (42) <0.0001" -40.6,-24.0
Study 034
Placebo 100 38 256 0
PGB 50mg/day BID 88 -6.2 237 -4.5 -2.3 (4.8) 04232  -11.7,7.1
PGB 150mg/day BID 8  -205 296 -21 -16.6 (4.8) <0.0001" -26.1.-7.2
PGB 300mg/day BID 90  -27.8 36.5 -22.5 -24.0 (4.8) <0.0001" -33.3.-14.6
PGB 600mg/day BID 89 -37.4 444 -341 -33.5 (4.8) <0.0001" -42.9,-24.1

ITT = Intent-to-treat; SD = Standard deviation; SE = standard error; Cl = confidence interval;

PGB = Pregabalin.

Statistically significant based on Hochberg’s (Study 009) or the Ruberg (Studies 011 and
034) procedure (o = 0.049 for Studies 009 and 034, o.= 0.05 for Study 011).

PEARS THIS WAY

ON ORIGINAL
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APPEARS THIS WAY
ON ORIGINAL

Figure 48. Seizure Reduction and Mean RRatio by Dose (All Partial Seizures) for
Studies 009, 011, and 034 ‘
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1.1.4 Additional trials

Study 007 (monotherapy)

The objectives of this study were to evaluate the efficacy and safety of pregabalin at 600
mg/day as compared with gabapentin at 300 mg/day (active control) as short term
monotherapy in hospitalized patients with complex partial (CP) seizures, with or without
secondary generalization. Patients enrolled were those who had their concomitant
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antiepileptic drugs (AEDs) discontinued as part of an inpatient hospitalization for clinical
seizure monitoring. -

Study Design: Patients were screened to enter an 8-day, randomized, double-blind,
parallel-group, low-dose active controlled multicenter study. Following a prestudy period
of variable length, randomization was to either 300 mg/day (TID) gabapentin or 600
mg/day (TID) pregabalin. Patients were maintained on randomized dosages for 8 days or
until they experienced an exit event (end of 8 days treatment, 1 secondarily-generalized
tonic-clonic [SGTC] seizure if negative history; 4 CP and/or SGTC seizures; status
epilepticus; prolongation or intensification of seizures; or other lack of efficacy).

During the prestudy period, previous AED therapy (monitoring therapy) was
discontinued. This time was highly variable as it comprised the time from entry into the
hospital’s epilepsy monitoring unit until the patient met entry criteria, was randomized to
double-blind therapy and took the first dose of study medication. Patients entered the
termination period after exiting or withdrawing from double blind. In termination,
patients either tapered off of study medication over 3 days and resumed therapy with
standard AEDs or continued and initiated treatment with pregabalin monotherapy or with
pregabalin plus up to 2 AEDs in the open-label follow-up study (008).

At the end of the 8-day study, subjects had the option of entering an open-label study
(008). However, any patient who experienced a treatment-related serious adverse event
was not allowed to enter the open label study.

A total of 93 patients, 51 (55%) men and 42 (45%) women, were randomized to
treatment, 42 patients to pregabalin and 51 patients to gabapentin (Sponsor Table 4).
Patients were primarily white (87%) and at screening had a mean age of 36 years (range
19 through 65 years), with a mean age of 12 years at diagnosis of epilepsy. The mean
weight of the patients randomized to the pregabalin group was shghtly (8%) higher than
that of the patients randomized to the gabapentin group at prestudy. :

All 93 patients enrolled received at least 1 dose of study medication. F ifty-five percent of
the patients in the pregabalin group and 22% of the patients in the gabapentin group
received all 24 double-blind doses (completed the study). Most patients exited due to
study exit criteria. No patient withdrew because of an adverse event. With the exception
of 2 pregabalin patients and 8 gabapentin patients who withdrew due to
other/administrative reasons, all patients either completed or withdrew due to exit events.
This is illustrated in Sponsor Table 10.

APPEARS THIS WAY
ON ORIGINAL
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should reflect the need to adjust the dose in the likelihood of renal insufficiency in
this patient population.

2 Introduction and Background

2.1 Product Information

Pregabalin [CI-1008, (S)-3-(aminomethyl)-5-methylhexanoic acid], is an analogue of
gamma-aminobutyric acid (GABA), which is being investigated as an anticonvulsant for
the treatment of patients with partial seizures. The mechanism of pregabalin appears
different from agents that alter GABA receptors or uptake carriers, Na + channel
blockers, opiates, or nonsteroidal anti-inflammatory drugs. Pregabalin is a derivative of
GABA, but is not active at several GABA receptors nor does it appear to mimic GABA
physiologically.

2.2  State of Armamentarium For Indication (of adjunctive use in
epilepsy) ' '

Per FDA COMIS, the following antiepileptic medications are approved for the treatment
of epilepsy. Specifics regarding each drug are summarized in the following table.

Drug Name Sponsor Indication

DILANTIN (PHENYTOIN) PFIZER Partial seizures, Primary generalized tonic
clonic seizures.

PHENOBARBITOL PARKE DAVIS Primary generalized tonic clonic seizures.

TEGRETOL, TEGRETOLXR NOVARTIS Partial seizures, Primary generalized tonic

(CARBAMAZEPINE) clonic seizures.

CARBATROL(CARBAMAZEPINE) SHIRE PHARM  Partial seizures, Primary generalized tonic
clonic seizures.

DEPAKOTE(DIVALPROEX SODIUM)  ABBOTT Epilepsy, monotherapy and adjunctive therapy

ER 500MG TAB for partial seizures in isolation or in

. combination with other seizures.

CEREBYX (FOSPHENYTOIN) PARKE DAVIS TREATMENT OF EPILEPSY

|FELBATOL (FELBAMATE) CHEWABLE MEDPOINTE Monotherapy and adjunctive therapy for

TABS 600MG PHARM HLC " partial seizures with and without secondary

generalization and for monotherapy for
Lennox Gastaut Syndrome.

|INEURONTIN (GABAPENTIN) PARKE Adjunctive therapy in the treatment of partial
CAPSULES DAVIS/ seizures.

' PFIZER
ILAMICTAL (LAMOTRIGINE) Adjunctive treatment of partial seizures,

primary generalized tonic clonic seizures,
typical and atypical absence, atonic and
myoclonic seizures, Lennox Gastaut
Syndrome. Also approved for titration to
monotherapy.
GABATRIL (TIAGABINE) Adjunctive therapy for partial seizures.
TOPAMAX (TOPIRAMATE) Adjunctive treatment of partial seizures,
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primary generalized tonic clonic seizures,
atonic, tonic, tonic-clonic seizures, Lennox
Gastaut Syndrome.

ZONEGRAN (ZONISAMIDE) 100 MG DAINIPPON Adjunctive therapy for partial seizures.

CAPSULES

TRILEPTAL (OXCARBAZEPINE) NOVARTIS Monotherapy or adjunctive therapy for partial

150/300/600MG seizures in adults and children.

|KEPPRA(LEVETIRACETAM) ucB Adjunctive therapy for partial seizures with

. and without secondary generalization in

adults. .

2.3  Availability of Proposed Product in the U.S.

The proposed product is a new molecular entity and is currently not available in the
United States.

2.4 Important Issues with Pharmacologically Related Products

The closest pharmacologically related product is Neurontin ® (gabapentin). Gabapentin
is structurally related to the neurotransmitter GABA (gamma-aminobutyric acid) but it
does not modify GABA A or GABA B radioligand binding, it is not converted
metabolically into GABA or a GABA agonist, and it is not an inhibitor of GABA uptake
or degradation.

2.5 Pre-submission Regulatory Activity

Key information regarding pre-submission regulatory activity (with regards to the clinical
program only) is as follows:

e Sponsor representatives had 4 meetings/ teleconferences with the Division of
Neuropharmacologic Drug Products (The Division) to discuss the add-on epilepsy
program. The outcome of these meetings between the sponsor and the Division was to
obtain: (1) consensus on the Phase 3 clinical development, and (2) to identify any
additional preclinical and/ or clinical information necessary to support NDA approval
of pregabalin for adjunctive treatment of patients with partial seizures, with and

e In the June 17, 1999 End-of-Phase 2 meeting with the Division, the requirements for

hoth 1 = and adiunctive theranv for enilensv were discussed. For the
/'\

A ane Sas vemassmema g ey v v e e e cmme e s — e e — = = ey oo -G
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e The epilepsy clinical plan was presented in the June 7, 2000 Pre-NDA meeting and
confirmed as being acceptable.

2.6.1 Carcinogenicity Studies

Sponsor representatives met or had teleconferences with the Divisions of Anesthetics,
Cnitical Care, and Addiction Drug Products (DACCADP), Anti- inflammatory, Analgesic
and Ophthalmologic Drug Products (DAAODP), and Neuropharmacological Drug
Products (DNDP or The Division) 8 times to discuss the carcinogenicity findings in mice
and its relevance to the continued development of pregabalin for the indications of
epilepsy, pain, =0

In October 1999, preliminary findings of an increased incidence of hemangiosarcoma in
B6C3F1 mice treated with pregabalin were first identified and reported to FDA. In June
2000, the final results of the mouse carcinogenicity study, confirming the initial finding,
were provided along with the negative results of a rat carcinogenicity study to FDA.
Following review of these documents and the discussions of January 26 and 29, 2001 and
February 2 and 8, 2001, the DACCADP placed a partial clinical hold on pregabalin
studies in neuropathic pain. For epilepsy and — " , agreements were reached
in a February 13, 2001 meeting with the Pfizer and DNDP regarding an acceptable
patient population that could continue on pregabalin treatment. In summary, the FDA
requested that no new patients start pregabalin treatment unless they met new entry
criteria as refractory to available treatments. Similarly, patients who were already
enrolled in open-label studies were to be assessed to determine whether they met the new
criteria for refractory and for response to pregabalin treatment. The sponsor felt that the
animal findings were species specific and did not apply to humans. (Please see further
discussion of this in section 3.2.1 Carcinogenicity.)

On August 11, 2003, a teleconference was held between FDA and Pfizer to discuss
Pfizer’s proposed NDA timeline and to obtain clarity as to FDA’s planned steps for
reviewing the NDA. Pfizer and FDA then reconfirmed the acceptability of the proposed -
October 30, 2003 submission date for the pregabalin NDA and that current partial clinical
hold. FDA explained that the mouse carcinogenicity finding would be considered a
separate scientific issue for the NDA review and would not be considered a refusal to file
issue.

2.6.2 Pediatric final rule

At the EOP2 meeting on June 17, 1999, the Division granted the following deferral and
partial waiver for pediatric studies in epilepsy:
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e A deferral for the submission of safety and efficacy in infants and chlldren untll after
submission of the adult epilepsy NDA; and

* A waiver for collection of safety, efficacy, and pharmacokinetic data in neonates (0- 1
month of age).

As was also discussed at the EOP2 meetmg safety and efficacy data from adolescents
(12— 16 years of age)

—_—

~ee . ~

2.6.3 Regulatory Briefing (March 19, 2004)

A Regulatory Briefing regarding possible safety issues related to pregabalin was held on
March 19, 2004. The panel did not find the preclinical findings to be strong enough to
hold any decisions regarding approvability. However, findings related to pregabalin’s
abuse potential and other potential safety issues were discussed at the meeting.

2.6.4 Abuse Potential Meeting (April 13, 2004)

A meeting was held between the Sponsor and the Controlled Substances Staff (CSS) for
pregabalin to be considered for scheduling under the Controlled Substances Act (CSA).
There were reports of euphoria in the safety database signaling a strong abuse potential.
These effects were seen in 5 human populations ( 3 patient populations, a drug abusing
population and healthy subjects.) Pregabalin subjective responses were similar to those of
diazepam (a Schedule IV drug in the CSA) in a human abuse potential study (098) where
subjects reported that pregabalin induced a "good drug effect”, "drug liking," and
production of a "high". CSS is preparing an Eight Factor Analysis for DEA review for
scheduling.

3 Significant Findings from Other Review Disciplines

3.1 Chemistry

I spoke with the chemist, Tom Broadbent, who had only minor concerns regarding the
final dose formulations.

3.2  Animal Pharmacology/Toxicology

The main issues related to pregabalin toxicology is the incidence of mice
hemangiosarcoma and dermatopathy seen in the tails of rats and monkeys. A summary
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of these problems is reproduced in part from materials present by HFD-170 at the
Regulatory Briefing on March 19, 2004.

3.2.1 Carcinogenicity

In the first mouse carcinogenicity study, groups of 65 B6C3F1 mice/ sex were given 200,
1000, or 5000 mg/ kg in the diet daily for 104 weeks. A dose- related increased incidence
of hemangiosarcoma occurred in both sexes at 1000 and 5000 mg/ kg. Hemangiosarcoma
occurred in multiple tissue/ organ sites, although they were most frequently observed in
the liver, spleen, and bone marrow and correlated with clinical signs of internal palpable
masses and gross pathologic findings of liver masses and enlarged spleens.
Hemangiosarcoma was considered the cause of death in 1, 3, 13, and 13 males, and in 1,
3, 12, and 15 females in the controls and at 200, 1000, and 5000 mg/ kg, respectively.
The first hemangiosarcoma was diagnosed in a control female found dead at Week 49.
The first hemangiosarcoma in a drug- treated group occurred in a male at 1000 mg/ kg
during Week 50. Hemangtosarcomas were primarily late in onset, with mean tumor
latency across all groups of 88 to 102 weeks in males and 76 to 96 weeks in females.

To assess the carcinogenic potential of pregabalin in another mouse strain groups of 65
CD- 1 mice/ sex were given 200, 1000, or 5000 mg/ kg in the dict daily for 104 weeks.
Doses were the same as used previously in B6C3F1 mice. Of 27 tumor types in males
and 45 tumor types in females, only hemangiosarcoma in males showed a statistically
significant positive- dose trend in the Peto test. The number of tumor- bearing males was
2,5,6,and 14 at 0, 200, 1000, and 5000 mg/ kg, respectively. There was a statistically
significant difference at 5000 mg/ kg when compared to untreated controls (p <0.005). In
females, the numbers of animals with hemangiosarcoma were 6, 9, 10, and 13 at 0, 200,
1000, and 5000 mg/ kg, respectively. There was a slight increase in tumor incidence with
dose but the dose trend was not statistically significant (p = 0.0058). Hemangiosarcomas
occurred in multiple tissues of both males and females but were found most frequently in
liver, spleen, and bone marrow. In females, hemangiosarcoma occurred most frequently
in uterus at all doses. The first hemangiosarcoma was diagnosed in a female at 5000 mg/
kg in Week 46 and the first in a control female at Week 47. Hemangiosarcomas were
primarily late in onset with mean tumor latency across all groups of 90 to 104 weeks in
males and 80 to 100 weeks in females. There were no differences between control and
drug- treated animals in tumor onset or latency.

3.2.2 Dermatopathy

Skin lesions characterized clinically by a spectrum of lesions ranging from erythema to
necrosis, and histologically by hyperkeratosis, acanthosis, fibrosis, and/ or necrosis of the
tail, were observed in rats given = 50 mg/ kg in oral repeated- dose studies, with
associated AUC (g 24y = 241 pg- hr/ mL. Lesions typically appeared within the first 2
weeks of treatment at higher doses and resolved in most affected animals by Week 7 in
the 13-week study and by Week 4 in the 52- week study. Similar skin lesions were
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observed in monkeys in oral repeated- dose studies, and were located primarily on the tail
in most animals. In the chronic monkey study, lesions were observed at = 25 mg/ kg, with
plasma pregabalin AUC( 0- 24) values = 219 pg- hr/ mL. As in rats, lesions in affected
animals in the chronic monkey study generally resolved prior to study termination.
Subcutaneous tail temperature, used as an indirect measure of tail blood flow in the
chronic monkey study, showed no consistent differences between control and high- dose
animals, or between affected and unaffected animals within the same group. Pregabalin at
5% and 7.5% did not induce contact sensitization (allergic dermatitis) in rats in the local
lymph node assay.

The etiology of the skin lesions remains unknown. No tail dermatopathy was observed in
mice given repeated oral doses of pregabalin up to 13-g/ kg up to 13 weeks. Missing tail
tips were observed in mice given up to 5000 mg/ kg (AUC (. 24) of 3150 pg- hr/ mL) in
the B6C3F1 but not the CD- 1 carcinogenicity study, however, the relationship of this
lesion to dermatopathy in rats and monkeys is unknown.

3.3 Clinical Safety Team

A separate clinical safety team evaluated the submission for this indication as well as for

R —————— Gerald Bochm was the primary
safety reviewer for the epllepsy indication. The safety team was particularly concerned
regarding the potential for rhabdomyolysis seen as increased serum creatinine
phosphokinase (CPK). Per Dr. Boehm’s report, “The laboratory data suggest that there
is'a mean increase in CPK for the pregabalin group and an excess of outliers.”

3.3.1 CPK elevation (3)

*  009-008016 This 31 year old male had a history of refractory seizures and Sturge Weber syndrome. On
study day 84, while taking pregabalin 600mg/day TID, he had an elevated CPK of 4722U/L
(isoenzymes 100% MM) during routine clinical lab work. This Iab result was not associated with an
AE of myalgia. Two days later his CPK was 1031U/L. Other study CPKs were: Day 14=150U/L, Day
28=187U/L, Day 56= 193U/L. On day 91 the subject’s CPK was 244U/L. The lab abnormality was
attributed to doing yard work in hot weather. Concurrent medications were lamotrigine and verapamil.
He continued into the open label extension where he was exposed for 707 days and experienced no
additional elevated CPX results.

e 009-008015 This 26 year old male with refractory seizures experienced elevated CPK of 7,893 U/L
(100% MM) on day 142 of pregabalin treatment (86 days of double blind, 56 days of open label
treatment). At the same time his AST was 111 U/L, potassium 3.9mEq/L and creatinine was 1.0mg/dL.
He was taking pregabalin 450mg/day at the time of the event. Follow up CPK four days later was

* 1,805U/L and seven days after that it was 203U/L. During the preceding double blind study, his CPKs
ranged from 137 to 239 U/L. This subject had no recorded AEs of myalgia. Concomitant medications
were carbamazepine and valproate. The abnormality was attributed to a strenuous soccer game on
study day 55.

e 009-034006 This 48 year old female experienced an increase in CPK to 5,262U/L (100% MM) after
310 days of pregabalin (92 days in a controlled trial and 218 days in the open label extension). At the
same time her AST was 165U/L, potassium was 4.2mEq/L and Creatinine was 1.1mg/dL. Fourteen
days later, a repeat CPK was 292U/L. She continued in the trial with no additional elevated CPK
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results. Concomitant medications were topiramate and lamotrigine. The event was attributed to
strenuous exercise. This subject had no recorded AEs of myalgia.

3.3.2 Myopathy (2)

e 080 112001 This 30 year old male with a history of social phobia, mitral valve prolapse, experienced
rhabdomyolysis. This subject had a screening CPK of 94U/L, AST of 24U/L and ALT of 22 U/L.
After 16 days of pregabalin, he had his labs drawn and his CPK was 30,700 U/L, his AST was 507 U/L
and ALT was 142 U/L and the potassium at that time was reportedly normal. His labs were rechecked
the next day and his CPK was 44,700 U/L, his AST was 787 U/L and ALT was 170 U/L and his
potassium was now 8.4mEq/L. The subject did experience myalgias, which he attributed to work outs.
His only concomitant medication was propranolol. He was admitted to a hospital and treated with IV
hydration and urine alkalinization. He was discharged two days later without sequelae. By study day
32, all labs had returned to normal.

e 149430001 This 31 year old female with a history of diabetes mellitus, neuropathy, nephrotic
syndrome, gastroparesis, retinopathy, recurrent UTTIs, and hypertension developed acute renal failure,
rhabdomyolysis, and pneumonia. The study drug was stopped on study day 59 for the adverse events
of pneumonia, rhabdomyolysis, acute renal failure, and fever. The narrative reported that this subject
was admitted to a hospital on study day 60 with acute renal failure, fever, lethargy, shortness of breath,
cough, dehydration, and painful swelling and weakness in her legs. The patient profile submitted by
Pfizer included lab values from study day 59 and at that time her CPK was 79 U/L and her creatinine
was 2.7mg/dL (baseline creatinine 1.4 mg/dL). While hospitalized she was diagnosed with pneumonia
and myopathy. On study day 60, her CPK rose to 4504 U/L, and her creatinine was 5.6mg/dL. She was
treated with antibiotics, insulin, heparin, and intravenous fluids. Her creatinine improved to 2 mg/dL
and creatinine kinase to 124 U/L. and she was discharged on study day 72.

In addition to the concern for increased CPK, the safety data (from HFD 170) showed
that nervous system abnormalities were the most common. adverse effects. Another issue
of concern raised by the HFD-170 was the potential for visual disturbances including,
“signs and symptoms of visual impairment, including the development of visual field
defect, loss of visual acuity on formal testing, and complaints of blurred vision.”
Preliminary draft labeling for pregabalin provided to HFD-170 included discussion
regarding potential warnings and precautions. The following are reproduced from the
draft labeling for the peripheral diabetic neuropathy indication. ‘

WARNINGS:
Ophthalmological Effects:
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4 Data Sources, Review Methods, and Data Integrity
4.1 Sourpes of Clinical Data

The submission was primarily electronic. This reviewer focused on the efficacy

—————

data for partial seizures. .2

Pal PRI |

_ N i - The main data were derived from
Sponsor Studies 009, 011 and 034. Additional studies available included Study
v—”’!"

(Reviéwer note: This study was
reviewed separately in Appendix 11 at the end of this report.)

4.2 Tables of Clinical Studies — Double blind phase

Table 34. Overview of Epilepsy Clinical Studies — 1TT Population
Study No. Ptacebo All Pregabalin Group All
Pregabalin Total Daily Dose {(mg/day) and Regimen Patients
50 150 150 300 600 600
BID BID TID BID BID TID

009 98 214 103 111 312
011 96 191 99 92 287
034 100 353 88 86 90 89 453
Total Patients 294 758 88 86 99 90 192 203 1052

I'TT = Intent to treat

4.3 Review Methods

This reviewer evaluated the sponsor’s submitted Integrated Review of Efficacy, which
included pooled data from the three double blind clinical studies listed above. This
reviewer also evaluated each trial separately looking at all primary, secondary and ad hoc
efficacy results. In addition, I reviewed the monotherapy trial.

The safety review for this submission was the responsibility of the safety team. In
addition, several other reviews —————————~were being performed in other parts
of HFD-120 for the use of pregabalin ~—— “and in HFD-170 for the use
of pregabalin in pain syndromes related to diabetes —
TN——
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4.4 Data Quality and Integrity

The Division of Scientific Investigations (DSI) did audit several locations for this NDA.
Sites were selected for DSI by locating the largest enrollment sites on a master list
provided by the sponsor. As of the date of this report, one clinical investigator from
study 009 was evaluated. 14 subjects were enrolled in the protocol. The audit did reveal
that there was some missing adverse event data. However per the report, the “data appear
acceptable”.

4.5 Compliance with Good Clinical Practices

The sponsor complied with good clinical practices with regards to informed consent.
Protocol variations and reasons for exclusions of patients from the study are summarized
in each study report in the appendix of this review.

4.6 Financial Disclosures

I reviewed financial disclosures related to the three main epilepsy protocols 009, 011 and
034. The financial disclosure information was pooled information from over 20 studies
performed by 3300 investigators and subinvestigators. Most of these studies were
initiated prior to the merger between Wamer Lambert and Pfizer. The sponsors relate
that they “acted with due diligence” regarding obtaining complete financial disclosure
information from all the investigators involved in the studies. They sent out Financial
Disclosure Questionnaires (FDQ) forms, followed by a follow-up letter, informal contacts
and a second follow up letter if needed. They further state that they were unable to
obtain information from 187 investigators and 55 responses from investigators were
incomplete. A total of 25 investigators reported “significant” financial interests. Details
regarding the key investigators involved in the studies pertinent to the epilepsy clinical
program are as follows:

Protocol 009 was a double-blind, placebo-controlled multicenter study with a total of 46
study sites. The total number of patients entered into study 1008-009 was 313 and a total
of 237 patients completed the study. The sponsor has noted financial interests affecting a
total of 32 patients randomized and 23 patients who completed the study, approximately

10% of the total patients in this study. Per the sponsor:
\
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Protocol 011 was a double-blind, placebo-controlled multicenter study with a total of 94
study sites. The total number of patients entered into study was 288 and a total of 241
patients completed the study. The sponsor has noted financial interests among a total of
12 patients randomized and 5 patients who completed the study, appr0x1mately less than
5% of the total patients in this study Per the sponsor:
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Protocol 034 was a double-blind, placebo-controlled multicenter study with a total of 84

study sites. The total number of patients entered into study 034 was 455 and a total of 378
patients completed the study. The sponsor has noted financial interests among a total of
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19 patients randomized and 18 patients who completed the study, approximately less than
5% of the total patients in this study. Per the sponsor:

L
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In summary, the sponsor related due diligence in obtaining financial disclosure
information from its investigators. All studies were multicenter in nature and no one
investigator enrolled more than 5% of patients in their respective trials. (Reviewer note:
This reviewer is still concerned for the unknown investigator information, but overall
doubts that financial rewards to these investigators impacted the results of the study.)

5 Clinical Pharmacology

5.1  Pharmacokinetics/Pharmacodynamics

5.1.1 Study 009 — Daily doses of 600mg given BID or TID

One-hundred seventy-two patients from this study were included in the pharmacokinetic
analysis. A total of 476 plasma samples from patients randomized to pregabalin and
considered to be at steady-state (patient continued for at least 48 hours without a missed
dose or dosage adjustment) and collected within 18 hours from the last dose taken were
included in the analysis. The mean (range) plasma pregabalin concentrations associated
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Figure 4. Observed Mean Steady-State Plasma Pregabalin Concentrations and
Model Predicted Steady-State Plasma Pregabalin Concentration-Time
Profiles Following 600-mg/day of BID (®), and TID ( A) Administration

with a daily dose of 600 mg/day were 6.84 p g/mL (0.32-14.80 p g/mL) for BID and 5.82
p g/mL (0.38-18.2 p g/mL) for TID.

The observed mean and model predicted steady-state plasma pregabalin concentration-
time profiles for BID and TID dosing are illustrated in Figure 4. The BID and TID
regimens achieved similar peak and trough plasma pregabalin concentrations and similar
overall daily pregabalin exposure. Model predicted concentration-time profiles closely
represent the observed mean steady-state plasma pregabalin concentrations for both
regimens.

5.1.2 Study 011 — Daily doses of 150mg or 600mg given TID

One hundred eight patients from this study were included in the pharmacokinetic
analysis. A total of 300 plasma samples from patients who were randomized to
pregabalin and considered to be at steady-state (patient continued for at least 48 hours
without a missed dose or dosage adjustment) and collected within 18 hours from the last
dose taken were included in the analysis. The mean (range) plasma pregabalin
concentrations associated with a daily dose of 150 and 600 mg/day administered TID
were 1.27 p g/mL (0.29 to 2.84 p g/mL) and 4.88 p g/mL (0.87 to 14.2 p g/mL),
respectively. The observed mean and model-predicted steady-state plasma pregabalin
concentration-time profiles for 150 and 600 mg/day dosing are illustrated in Figure 4.
Model-predicted concentration-time profiles closely represent the observed mean steady-
state plasma pregabalin concentrations for both regimens.
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Figure 4. Observed Mean Steady-State Plasma Pregabalin Concentrations and
Model-Predicted Steady-State Plasma Pregabalin Concentration-Time
Profiles Following 150 mg/day (®) and 600 mg/day ( A ) Pregabalin
Administered TID

5.1.3 Study 034 — Daily doses of 50, 150, 300 or 600mg given BID

Three hundred and eleven patients from this study were included in the pharmacokinetic
analysis. A total of 558 plasma samples from patients randomized to pregabalin and
considered to be at steady-state (patient continued for at least 48 hours without a missed
dose or dosage adjustment) and collected within 18 hours from the last dose taken were
included in the analysis. The plasma pregabalin concentrations associated with a daily
dose of 50, 150, 300, and 600 mg/day averaged (range) 0.569 (0.06-5.02), 1.63 (0.31-
5.71), 2.84 (0.06-11.2), and 5.47 (0.18-12.5) u g/mL, respectively.

The observed mean and model predicted steady-state plasma pregabalin concentration-
time profiles for each dose group following BID dosing are illustrated in Figure 4. Model
predicted concentration-time profiles closely represent the observed mean steady-state
plasma pregabalin concentrations for all dose groups.
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Figure 4. Observed Mean Steady-State Plasma Pregabalin Concentrations and
Model Predicted Steady-State Plasma Pregabalin Concentration-Time
Profiles for Each Dose Group Following BID Administration of 50 (®),
150 (A), 300 ('¥), and 600 mg/day (m) Pregabalin

5.2 Exposure-Response Relationships

This reviewer discussed with the clinical pharmacology reviewer (Veneeta Tandoon,
PhD) whether there was any substantial difference between the BID and TID dosing
schedules. Except for safety issues, there were no significant pharmacokinetic or
pharmacodynamic differences. Overall, per this reviewer, when dosing an antiepileptic
medication, it would be better to give the dose BID rather than TID. BID dosing would
improve compliance and allow for ease of especially when added onto a primary
antiepileptic.

Some efficacy results suggest that a BID dose is preferred. However, this reviewer
believes that there is not enough information to compare doses and dosing schedules to
derive any meaningful results. For example, in study 009, 600mg BID and TID were
compared and except for a slightly lower Cmin, the mean values were essentially the
same. The only other dose that we can compare TID with BID dosing is 150mg and
those results were almost identical. The 300mg dose was only given as BID dosing in
study 032. Dose and exposure responses related to efficacy are discussed further in the
Integrated Review of Efficacy section below. ‘



Howard Chazin, MD, HFD-120 Medical Review Page 30 of 125

6 Integrated Review of Efficacy

6.1 Data Sources

The submission was predominantly electronic. The results were presented as a summary
in the Summary of Clinical Efficacy. Efficacy results were also discussed separately in
each study report. The primary data for efficacy were included in three double blind
“pivotal” studies (009, 011 and 034). All three studies were randomized, double-blind,
fixed-dose, placebo-controlled studies. Each consisted of three phases: an eight week
baseline phase, a 12-week double-blind treatment phase (where a one-week titration
phase was used in Studies 009 and 011), and a withdrawal phase (one week) for subjects
choosing to exit the study rather than continue into a long term, open label study. Per the
sponsor, the withdrawal phase in these studies was, “consistent with clinical practice in
prescribing anticonvulsant therapy.” The major differences in the studies involved
whether or not there was a one week titration phase within the 12 week double blind
phase and the inclusion of patients ages 12-17 within Study 034 only.

Patients in these studies were randomized to the following fixed doses of pregabalin, or
placebo, on completing the baseline phase and meeting the inclusion criteria for the
study:

*  Study 009 — 600mg/day as BID or TID regimen; placebo

e Study 011 - 150 or 600mg/day as TID regimen; placebo
e Study 034 - 50, 150, 300 or 600mg/day as BID regimen; placebo

Table 1: Summary of pregabalin doses taken in studies

Pregabalin total daily dose
Study | 50mg | 150 my [ 300 my | 600 mg Placebo
Regimens
25mgBID] 50mg | 75mg | 1S0mg | 200mg | 300mg | TID BID
TID BID BID TiD BID
-09 X X X
-11 X X X
-34 X X X ] X X
(045) with

only 3 enrollees, and ongoing open label extension studies (008, 010 and 012) where
patients received pregabalin as adjunctive therapy. These additional studies are discussed
separately in the appendix at the end of this report and are not included in the pooled
efficacy discussion.

-
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6.2 Summary of Overall Exposure in the three pivotal studies

The patient population in these studies was found to be equally divided between males
and females, and was mainly white, with a mean age of 37-40 years and a normal
creatinine clearance. Across the three studies, the median baseline seizure rate was 10-12
seizures within the 28-day baseline assessment period (placebo 9-11 seizures), with mean
baseline seizure rates for pregabalin patients of 21-22 seizures (placebo 22-25 seizures)
within the 28-day baseline assessment period. Across the studies, 47-55% of the patients
were taking two concurrent AEDs (placebo 44-51%) and 18-29% were taking three
AEDs (placebo 16-31%).

6.3 Efficacy Review of Studies

6.3.1 Study Design

Each pivotal study comprised three phases illustrated in Sponsor Figure 47

Figure 47. Overall Study Design for 3 Add-On Epilepsy Studies

. | P i
g 12 Week &! OPTIONAL !
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Bascline S : £ or ;
& | Titration Fixed Dose i :

The 8-week baseline phase allowed for patients to stay on their baseline seizure
medication. Patients recorded in their seizure diaries the number of baseline seizures.

During the 12-week double-blind phase, patients were randomly assigned to add on
therapy either with pregabalin or placebo. In Studies 009 and 011, pregabalin doses
were titrated to full dose over 1 week. In Study 034, pregabalin doses were not titrated
and patients received the full dose on Day 1. Existing AED therapy was kept constant,
and was only allowed to be adjusted for intolerable CNS adverse events. Seizures were
recorded in a daily diary.

Patients who withdrew early or completed the double-blind phase had the option of either
entering the follow-on, open-label study or discontinuing treatment during a withdrawal
phase.

Generally, to ensure a refractory period, the following inclusion criteria were common
to all pivotal studies.
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* A history of partial seizures (as defined by the International League Against
Epilepsy Classification of Seizures) along with an EEG within the preceding 2
years consistent with the diagnosis of focal onset epilepsy.

* A minimum of three partial seizures during the one month prior to screening
entry for baseline.

* A baseline seizure frequency of not less than six partial seizures during an
eight-week baseline with no seizure free period for four weeks or more.

¢ Currently taking at least one but no more than three antiepileptic drugs and
dosing within a clinically acceptable therapeutic range and within the range of
tolerability for the patient.

» History of being refractory to at least 2 marketed AEDs at maximum tolerated
doses.

o In addition, patients were not to have a treatable cause of seizures, absence
seizures, Lennox-Gastaut Syndrome or a progressive neurological or systemic
disorder. Adolescents aged 12 to 17 years were included in Study 034.
Patients less than 12 years of age were excluded from all three trials;
therefore, no efficacy claims are being sought by the sponsor outside of
this age range.

e Patients were also required to have normal creatinine clearance at baseline
(>60ml/min).

Patients were excluded if they had no seizures, a treatable cause of seizures, Lennox-
Gastaut Syndrome, or status epilepticus within the previous year.

6.3.2 Study summaries

The following are study summaries from each of the three clinical studies

Study 009 was a 12-week randomized, double-blind, parallel-group, placebo-controlled
multicenter study evaluating the efficacy and safety of 2 regimens of 600 mg/day
pregabalin as adjunctive therapy in patients with partial seizures. Men and women at least
18 years of age with partial seizures not adequately controlled while on 1-3 standard
antiepileptic drugs were eligible to enroll. Following an 8-week baseline period, 313
patients were randomized to receive placebo, 312 patients received drug either pregabalin
600 mg/day given twice a day (BID) or pregabalin 600 mg/day given 3 times a day
(TID). Patients maintained their current AED therapy throughout the study.

Study 011 was a 12-week, randomized, double-blind, parallel-group, placebo-controlled,
multicenter study evaluating the safety, efficacy, and dose-response characteristics of
pregabalin administered three times a day (TID) as add-on treatment in patients with
partial seizures. Men and women at least 18 years of age with partial seizures not
adequately controlled while on 1-3 standard antieplileptic drugs were eligible to enroll.
Following screening and an 8-week baseline period, 288 patients were randomized to
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receive placebo, pregabalin 150 mg/day, or pregabalin 600 mg/day. Study medication
was titrated over 1 week; 287 patients received study medication.

Study 034 was a 12-week, double-blind, parallel-group, placebo-controlled study
evaluating the efficacy and safety of 4 dosages of pregabalin as add-on treatment in
patients with partial seizures. Patients at least 12 years of age with partial seizures not
adequately controlled while on 1-3 standard antiepileptic drugs were eligible to enroll.
Following an 8-week baseline period, a total of 453 patients were randomized to either
placebo, or to 1 of 4 pregabalin dose groups: 50, 150, 300, or 600 mg/day administered
BID.

6.3.3 Open Label Extension Studies

A discussion of results from ongoing open-label extension studies (Studies 008, 010, 012,
and 035) where patients received pregabalin as adjunctive therapy are presented in
Section 6.13 Persistence of Efficacy and/or Tolerance Effects.

6.4  General Discussion of Endpoints

6.4.1 Primary Endpoint

The primary efficacy parameter in all three pregabalin double-blind adjunctive studies
was the difference in frequency of partial seizures during the double blind treatment
period compared with the baseline period, each standardized for a 28-day period.

The primary statistic used was the Response Ratio (RRatio or symmetrized percent
change) which is a comparison of baseline 28-day seizure rate (B) with treatment 28-day
seizure rate (T) according to the formula:

RRatio = [(T-B)/(T+B)] X 100

A negative value for the RRatio indicates that treatment was associated with a reduction
mn seizures. The RRatio can also be considered as a direct monotonic transformation of
percent change from baseline using the following calculation:

RRatio = [100 x percent change]/[percent change + 200]

Values for RRatio always fall between -100 and +100 with negative values indicating
mmprovement. An RRatio of -33 is equivalent to a 50% reduction in seizures from
baseline to treatment period, zero reflects no change from baseline, and a RRatio of +33
1s a doubling (100% increase) of the seizure rate compared with baseline.
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Per the sponsor, although the most usual approach in clinical trials is to define the
primary efficacy parameter as a responder rate, typically 50% response, the RRatio
measure is considered to be useful especially in analyses by seizure type, when baseline
seizure rates may be zero and both percent change and responder rate are not useable and
undefined. (Reviewer note: This reviewer recognizes that this endpoint was used
similarly in the Neurontin ® (gabapentin) efficacy studies for its indication as adjunctive
treatment of epilepsy.)

For ease of clinical interpretation, treatment group estimates of seizure reduction on the
percent change scale were obtained by back transforming the mean RRatio; i.e.,

Percent change = [(200*RRatio)/(100-RRatio)].

6.4.2 Secondary and Additional Endpoints

Secondary endpoints examined in all studies included:

e Responder rate defined as the proportion of patients who had a >50%
reduction in partial seizure rate during the treatment as compared to baseline.

e Median percent change in seizure frequency during treatment compared with
baseline. ' ‘

e By seizure-type analysis of RRatio, responder rate (50% reduction defined
using -33 RRatio to include patients with 0 baseline seizures), and percent
change assessed for each partial seizure type.

¢ Seizure free analyses including the length of seizure free intervals and the
number and percent of seizure free days.

Additional planned parameters examined in individual studies included:
e Change in frequency of secondarily generalized tonic-clonic (SGTC) seizures

(Study 011),
¢ Dose response relationship (Studies 011 and 034).

\
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Table 35. Summary of Planned Efficacy Analyses for Epilepsy Studies
Swatistical Methosd Comparison/Time Population
Primary Efficacy
RRatie Ranked ANOVA model with All pairwisefdouble-blind 11T and
treatment and center ag main cffects  treatmen through Week 12 o Evaluable
treatment/termination
Sccondary Efficacy
Responder Rate CMH chi-square adjusting for Al pairwisc/double-blind I'tT and
center treatment through Week 12 of Evaluable
weatment/iermination
Muodian Percent Change Descriptive statistics by treatment, A pairwise/double-blind I'TF and
in Setzure Frequency 95% Confidence Intervals treatment through Week 12 0f  Evaluable
rreaument/lermination
By Seizure-Type Descriptive statistics by treatment NA/double-blind treatment 11T and
RRatio through Week 12 of Evaluable
Responder Raie

treatment/icrmination
Median Percent

Change

Serzure-Freedom®

Best Available Copy

Descriptive statistics by treatment NA/double-blind treatment 1Y and
through Week 12 of Evaluable
- restment/termination

Dose Response”

RRatio Main effects unranked a\I\OVA Na I'TTF and
model Lvaluable
Responder Rate CMil NA V't and
’ Evaluable
ANOVA = Analysis of Variance: ITT = Intent-to-treat: NA = not applicable:
""" CMH = Cochran-Manici-Haenszel: PGB = Pregabalin.
‘b Length ol seizure-free inervals and number and percent of seizure-{ree days were examined.
el —

o e
¢ Studies iOQS Ol 1 and 034 only. RRatio (ANOVA) analysis tested both lnear and quadratic models and
Responder Rate {CMH) tested tinear model.

6.4.3 Primary and Secondary Statistical Analyses

The primary and secondary analyses were performed using data from the intent-to-treat
(ITT) population. The ITT population consisted of all randomized patients who took at
least 1 dose of study medication. A secondary patient population, the evaluable

population, comprised all patients who were randomized to study medication, received

at least 28 days of study medication, and had a minimum of 28 days of seizure diary data
within both the baseline phase and the double-blind phase.

RRatio was analyzed by an ANOV A model with treatment and center as main effects,
and rank of the RRatio as the dependent variable. The difference in unadjusted means on
unranked raw RRatio data were summarized for each pairwise comparison of treatment
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groups overall, and by center. A 95% confidence interval for each difference in means -
was also computed. Generalizability of the ANOVA models was examined. Consistency
of treatment effects across centers was explored by adding a treatment-by-center

- (interaction term) to the ANOVA model. To examine generalizability, the interaction
term was tested at a significance level of 0.15.

Study 009 was considered positive if the RRatio for all partial seizures statistically
significantly favored either pregabalin regimen (BID or TID) versus placebo in the
primary analysis. For Studies 011 and 034, the study was positive if the RRatio for all
partial seizures statistically significantly favored the pregabalin 600 mg/day group
compared to placebo in the primary analysis.

Power - A sample size of 80 patients per group randomized (ITT population) for each
study was estimated to provide 80% power to detect a mean RRatio treatment difference
of 12 points between placebo and pregabalin. The 12-point treatment difference
estimation was based on results from previous non-pregabalin add-on trials.

Data from centers with fewer than 18 patients were pooled geographically in the analyses
prior to breaking the blind; these pooled centers were referred to as clusters in the
inferential analysis plan. (This is best illustrated in the individual study reports in the
appendices)

All statistical testing was done using SAS procedures. All testing was 2-sided. In Studies
009 and 034, a planned interim analysis was conducted for administrative and planning
purposes. Haybittle and Peto methods were used as an adjustment of o = 0.001 for the
interim and o= 0.049 for the final analyses (0. = 0.05 overall). In Study 011, there was
no interim analysis and o= 0.05 was used for the study analyses. —

Study 009 used the Hochberg procedure to control the type I error for comparisons
between pregabalin and placebo. Studies 011 and 034 controlled between-group
comparisons using the Ruberg step-down procedure starting with the 600-mg/day dose

" versus placebo. If nonsignificant, all doses were declared not statistically significant 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.

APPEARS THIS WAY
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6.5 Pooled Efficacy Results - Patient Characteristics

A summary of patient characteristics by study is displayed in Sponsor Table 37 below.

Table37. Summary of Patient Characteristics by Study: ITT Population

Characteristic Sty
000 (1] {34
Placebo All Pregabalin Placebe All Pregabalin Placcbo All Pregabalin
N =9§ N =214 N =96 N =191 N = 1)) N = 353
Gender. N (%)
Male 30 {51.0) 106 {49.5) 54 {36.3) 91 (47.6) 52 (32. 166 (47.0)
Female 38 {390y J08 (30.5) 42 (43.8 1O (52.4) 48 (48.0) 187 {53.0)

Race, N (%)

White, Non-Hispanic §7 (48.8) 179 (83.61 89 {92.%) 37 {027 %4 184.0) 308 {85.3)
Black. Non-Hispanic LN CR 9 (4.2} 1k 4 @2an 7 Om 24 6.8}
Hispanic {White or Black} 3 4G 20 9.3 2 2n 3 (16} FAN R 19 {534
Aslan or Pacific {slander N {00 4 (LU} 3 (1.6) I (1) & (LY
American Indian or Alaskan Native 0 {0.0) 1 {0.%) ¢ {003 (LI {1R4)] N (0.0} 1 {033
Other LA ER ] {05 3 {in 4 {2 [ENEED 2 0.6
Age {Years) N =98 N=214 N9 N = j94 N 10 N = 353
Mean (SD) 306¢11.8) 3BE(11.9) 384 (124 36,5 {10.9) 39.5 {12.6) 38017
Mextian 3R8.5 38 37.3 3s 30 38
Range 17-82 18-75 §7-73 18-70 16-73 12.75
Estimated Creatinine Clearance at N=98§ N =21} N =95 ! N =187 N = 10 N =353
Baseline (ml/min)

Mean (SD) HHLE3 (3117) 10732 631.34) 10372 {27.05)  11259(33.57y i1 (324 09 {30
Median 107 163 14 108 198 1023
Range 39.3-200.1 45,8-2202 30-191 32297 42.8-224.8 532435
28-Day Seizure Rare at Baseline

N ok 214 Y 191 1660 353
Mean (SD) 25.14{37.8) 21.4(80.1) 2354411 22.8§34.9) 225421 220 (36.3)
Moedian 1Ln 0.0 923 12.0 9.8 9.5
Raonge 2.5-245 2-435.8 1.5-327.5 2-219.0 37318 1356
Concurresnt AEDs®, N 1%4)

1 AED 3B {30.6) 01 {28.5) 23 (240 30 {15.7) 26 (26.0 9 {30.9)
2 AEDs . 50 {51.0) 10 (46.7) 32 (43.8) 195 {55.0) 48 (48.0) 178 {30.4)
3 AEDs 16 {16.3) 48 {22.4) 30 (313 S5 {28.8) 24 {24.0) 65 {18
4 AEDs (R 3 (3.4 (16 1 (635) 2 (2. i {5

ITT = Intent-to-treat: SD = Standard deviation: AEDs ~ Antiepileptic drugs.
7 Four patients (2 plecebo, 2 pregabaling in Stady DOS were not taking any AED a1 stody infsiation,

6.6 Pooled Efficacy Results - Patient disposition

A total of 1056 patients were randomized in the 3 double blind studies. One patient
randomized to placebo and three patients randomized to pregabalin did not take study
medication, to the ITT population is 1052, 758 treated with pregabalin and 294 with
placebo.

APPEARS THIS WAY
ON ORIGINAL
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Table 38. Summary of Patient Disposition
) Placebo Pregabalin Dose Ong/day) and Regimen
30 81D 130 BID 150 TID 200 BiD 600 BID 60D TID All Paticpis

{1

Randomized 08 104 11 313

ITT Population 98 103 m 312

Evahuable Population 91 83 91 265

Withdmwals 17 (1.5 33 (3L7) 26 (2343 T6 (24.3)
Lack of Efficacy 3 (31 P, 2 {1.8) 8 (2.6}
Adverse Event 7 (7hH 27 26 21 (189 35 (17.6)
Lack of Compliance 2 20 2 (1w 3 Q2" 7 12.2)
Other/Administrative 3 (3. 3w o {00 6 (1.9

Completed Study B (82.7) 71 (48.3) 8 (76.6) 237 (75.7

Entered Open-Label Study 88 (89.8) 78 {75.0) 94 (8473 260 (83.1)

il

Randomized 97 99 92 288

ITT Popufation 96 99 o2 287

Evaluable Population 88 ot 7?7 356

Withdrawals 13 (138 il {1l 23 {25.0) 47 (16.3)
Status Epilepticus 0 (0.0) 1 (1L0) 1 (LY 2 (0.7
Lack of Efficacy 5 (5.2 0 0.0y 1 Ly 6 (2.h)
Adverse Event 6 (6.2) ) 110.1) . 17 185y 33 i1L.%)
Lack of Compliance 2 (2. 0 (0.0 oy M
Other/Admiinistrative 0 (O 0 (0.0} 3 {33 EE RG]

Completed Study 84 (86.6) 58 (38.9) 69 (75.01 241 (R3.7)

Entered Open-Label Study 81 (83.5) 82 (82.8) . 69 (7503 232 (80.6)

034

Randomized 100 88 88 94 & 435

ITT Population 100 38 86 4¢ 89 333

Evaluable Population 97 81 82 77 69 36

Withdrawsls 13 (13.0) 10 {114 780 19 (2L 28 (3L3) 77 {16.9)
Lack of Efficacy 3 (5.0 (L)) b (Lp 222 445 13 {29
Adverse Event 5 (5.0% 6 (6.8) 1 (L) 13 (49 21 (23.6) 46 {(10.1)
Lack of Compliance 9 0.0y 0 (0.0) [N} 1 ¢LD 2 22 4 (0.9
Other’Administrative 3 (50 3 (34 3 @S 333 roqn 14 (3D

Completed Study 87 (87.) 78 {88.6) 81 (9. 71 {789) 61 (68.5) 378 (83.1)

Enlered Open-Label Stody 87 (87.0) 78 (88.6) 81 (2.0 75 (83.3) 73 {820y 394 i86.6)

Patient disposition 1s presented in Table 38 above. Across the 3 studies, 76% to 84% of
all patients completed double-blind treatment and 81% to 87% of all patients chose to
enter the corresponding open-label study. The incidence of withdrawals tended to
increase with dose, particularly at 300 and 600 mg/day, where withdrawal rates ranged
from 21% to 32%. The percentage of patients withdrawing in the 150 mg/day dose
groups (given in 2 or 3 divided doses) and 50 mg/day dose group given in 2 divided
doses were comparable to the percentages withdrawing in placebo groups. In any of the
treatment groups, including the placebo groups, the majority of withdrawals were due to
adverse events. Adverse event withdrawals increased with increasing doses of
pregabalin. Ten to 18% of all patients withdrew due to adverse events across the 3
studies. The percentage of patients withdrawing due to lack of efficacy was 5% in each
placebo group and 0% to 5% for the pregabalin treatment groups.

6.7 Efficacy Conclusions/Primary Outcome Measures
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Table 36. Desceiption of Clinical Efficacy Sunlies - Adjuvant Therapy in Partial Seizures
Swudy 1D Stisde Start Pesign Stody and Conteel No_of Putients by BDurzion Guetider MF Efficacy Results - Pesmary Pagamater
Drugs, Vot Daity  Arm ITT ompleicd
Ne. of Suudy Sty Sratus Comst Type Dese, Route and Afean Age
", o ) e
'(cnsc‘m Enroll Regimin (Ranged Treavment N RRatie Treament
Hoction S liment Giroup Differcuce
Tosal (1TT) Goal " vt v e
{mgidavy Mcas Sk} p Vabe
o4 Jim4s Randomized, Placeho L ‘Paelveweeks 15671536 Placebo 95
douhle-bfing. deuble-blind
338 Completed placebo PGB 600 mysday PO 3T inchading 301 PGR 60 BHY 183 206138 «0.000)
6 Cannda Sept 99 BID $-week (17-82)
titraticn PGHEGOTI) 1Y 362 £50)  s0.000
312240 PO 600 myiday PO IIR1E)
T
[ Apr Y8 Randorstred,  Placebo 5684 Twelve woeks 143042 Placeln: [
double-blind. double-bliad
43 Intemationst Completed placebo PGB 13 mp/day PO 9988 including 378 . e v g anns
Noy 00 T Jowerk (172.73) PGB 130T M 24 0007
Ttiteation
PGS 608 mg/day O 9269 PGBGUOTID 92 3234421 20900)
2877240 TI
o34 Nov 98 Randomized, Placcho [T Fwelve woeks 2182238 Placcbo [
doublie-tlind, double hlind, . P "
B US Completed plavebo PR S0 mgiday PO 8578 notigtioy 384 PB SO B B 23as ez
3 Canada Sepr 99 MDD {12-79) PGH 150 BID R6 166¢18)  <o.0m
#6:81
PG 158 mpiday PO PGRIWRID 90 244 (48 <rom
453400 B et PGHOODBID Y 335 (48 G0t
PGB 300 mydday PO 391
B
PGS 500 mgdday
PO BID
ITT > dntent. t: SE = Standand egor HGR + Prepabati

* Nuber of centers hat seceived study dmg and enrolled paticos.

6.7.1 Study 009 Efficacy Results - See Appendix 1 for complete discussion

312 patients received study medication with 240 patients completing the study. Both
pregabalin regimens produced highly significant (p < 0.0001) reductions in seizure
frequency compared with placebo. Mean RRatios were 0.6, -36.1 and —28.4 for

placebo, pregabalin 600mg TID and pregabalin 600mg BID, respectively. Analysis of
secondary parameters was consistent with the primary analysis; both regimens of
pregabalin were statistically superior to placebo in responder rate and percent change
in seizure rate. The BID and TID regimens achieved similar peak and trough plasma
pregabalin concentrations and similar overall daily exposure.

6.7.2 Study 011 Efficacy Results: - See Appendix 2 for complete discussion

287 patients received study medication with 240 patents completing the study.
Statistically significant differences favoring both pregabalin treatment groups were
seen in the analysis of RRatio compared to placebo. Mean RRatios were 0.9, -11.5,
and —31.4 for placebo, pregabalin 150 mg/day and pregabalin 600 mg/day,
respectively. The proportion of responders in the 600 mg/day pregabalin group was
statistically significantly higher than placebo ——
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" Table 39. Summary of RRatio (All Partial Seizures) Results of Analysis
of Variance - ITT Population

Study/Treatment N Mean SD Median Treatment Difference Between
(Total Daily Dose and Pregabalin and Placebo
Regimen) Mean (SE) p Value 95% Cl
Study 009

Placebo 98 0.6 28.8 -0.4

PGB 600 mg/day BID 103 -284 367 -21.7 -29.0 (5.0) <0.0001" -38.9,-19.0
PGB 600 mg/day TID 111 -36.1 40  -31.7 -36.7 (5.0) <0.0001" -46.4,-27.0

Study 011

Placebo 96 09 26 0.7

PGB 150 mg/day TID 99 -11.5 229 -9 -12.4 (4.1) 0.0007° -20.5,-4.3
PGB 600 mg/day TID 92 =314 363 -27.1 -32.3 (42) <0.0001" -40.6,-24.0

Study 034

Placebo 100 -3.8 256 0

PGB 50mg/day BID 88 -6.2 237 -4.5 -2.3 (4.8) 04232 -11.7,7.1
PGB 150mg/day BID 86 -20.5 296 21 -16.6 (4.8) <0.0001" -26.1,-7.2

PGB 300mg/day BID 90  -27.8 36.5 -22.5 -24.0 (4.8) <0.0001" -33.3,-14.6
PGB 600mg/day BID 89  -37.4 444 341 -335 (4.8) <0.0001" -42.9,-24.1
ITT = Intent-to-treat; SD = Standard deviation; SE = standard error; CI = confidence interval;
PGB = Pregabalin.
Statistically significant based on Hochberg’s (Study 009) or the Ruberg (Studies 011 and
034) procedure (o = 0.049 for Studies 009 and 034, o = 0.05 for Study 011).

6.7.5 Additional Efficacy results

(See also results of individual study reports in the Appendix (Section 7) at the end of this
report). '

Mean RRatio is plotted by treatment group, dose, and study in Sponsor Figure 48
below; associated p Values are presented and data points from the dose response studies
are indicated by the dotted lines. For comparison, the percent change scale, relative to the
RRatio (percent change = [200 x RRatio]/ [100-RRatio]) is also provided. Statistical
analyses were not performed on the percent change data.

PEARS THIS WAY
ON ORIGINAL
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Figure 48. Seizaure Reduction and Mean RRatio by Dose (All Partial Seizures) for
Studies 009, 011, and 034
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6.7.5.1 Secondary Efficacy Parameter - Evaluable population — ANOVA analysis

In order to assess the robustness of the primary parameter, the ANOVA analysis was
performed on the evaluable population (all patients who were randomized to study
medication, received at least 28 days of study medication, and had a minimum of 28 days
of seizure diary data within both the baseline phase and the double-blind phase). The
findings of this analysis support the primary analysis on the ITT population. (See Sponsor
Table 40 below).

(Reviewer note: This reviewer compares Table 40 with Table 39. Since the ITT
population is larger than the evaluable population, one would expect the results to be
even more robust in the evaluable group as it excludes all patients who could not tolerate
the drug or dropped out for other reasons. By examining only the evaluable population,
1t would bias the results in favor of those who stayed in the study. There would be less
variability in this population. The results of the evaluable population do show slightly
smaller means and standard deviations in all dose groups as expected. To the sponsor’s
credit, they chose the ITT population over the evaluable population for the primary
analysis, which included dropouts.)
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Table 40. Summary of RRatio (All Partial Seizures)
' Results of Analysis of Variance — Evaluable
Population
Study/Treatment Treatment Difference
(Total Daily Dose and Regimen) '

N Mean SD p Value

Study 009

Placebo ' 91 -1.8 26.6

PGB 600 mg/day BID 83 277 315 <0.0001"
PGB 600 mg/day TID 91 331 356 <0.0001"
Study 011

Placebo 88 -1.0 252

PGB 150 mg/day TID 91 115 211 0.0013"
PGB 600 mg/day TID 77 2300 33.1 <0.0001"
Study 034

Placebo 97 -4.1 259

PGB 50 mg/day BID 81 72 214 0.4824
PGB 150 mg/day BID 82 201 282 <0.0001"
PGB 300 mg/day BID 77 240 314 <0.0001"
PGB 600 mg/day BID 69 299 372 <0.0001

SD=Standard Deviation; PGB = Pregabalin.

 Statistically significant from placebo based on Hochberg's
(Study 009) or the Ruberg (Studies 011 and 634) procedure
(o= 0.049 for Studies 009 and 034, 0. = 0.05 for Study 011).

6.7.5.2 Secondary Efficacy Parameter — Responder Rate

A patient was classified as a “responder” if they experienced at least a 50% reduction in
seizure frequency compared to baseline seizure frequency. Across all 3 studies, results of
the analysis of responder rate for all partial seizures showed highly significant differences
between pregabalin 150 to 600 mg/day and placebo, with responder rates ranging from
43% to 51% in the 600 mg/day treatment groups (illustrated in Sponsor Table 41
below). Sponsor Figure 49 presents these data graphically with dotted lines indicating
data from the dose response studies. The responder rate analyses were consistent with the
primary analysis with the exception of the 150 mg/day dose group from Study 011 which
approached, but did not meet, statistical significance (p = 0.087). (Reviewer note: This
implies to this reviewer that the 150mg dose, although showing efficacy, should be the
starting dose and not the goal dose for patients with refractory epilepsy. Also there are
subtle result differences in the 150mg dosing regimens favoring the BID dosing regimen
over the TID dosing regimen.)
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Table 41. Summary of Responder Rate (All Partial
Seizures) - ITT Population

Study/Treatment Treatment Difference Between
(Total Daily Dose and Pregabalin and Placebo
Regimen)

N Responder (%) % SE pValue 95% ClI
Study 009
Placebo 98 9 (9.2)
PGB 600 mg/day BID 103 44 (42.7 33.5 5.7 <0001 224,447
PGB 600 mg/day TID 111 54 (48.7) 395 56 <0001 28.5.504
Stady 011
Placebo 96 6 (6.2)

PGB 150 mg/day TID 99 14 (14.1) 7.9 43 0087 -0.5.163
PGB 600 mg/day TID 92 40 (43.3) 372 57 <po01 26.0,48.5

~ Study 034
Placebo 100 14 (14.0)
PGB 50 mg/day BID 88 13 (14.8) 0.8 5.1 0.840 -93,108
PGB 150mg/day BID 86 27 (31.4) 174 6.1 0.006  5.5.29.3
PGB 300mg/day BID 90 36 (40.0) 260 62 <p001 138,382
PGB 600mg/day BID 89 45 (50.6) 36.6 63  <0.001 24.1,49.0
ITT = Intent-to-treat; SE = Standard error; CI = confidence interval;
PGB = Pregabalin.
Statistically significant based on Hochberg’s (Study 009) or the Ruberg
(Studies 011 and 034) procedure (¢ = 0.049 for Studies 009 and 034, o= 0.05
for Study 011).

- APPEARS THIS WAY
ON ORIGINAL
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Figure 49. Responder Rate (All Partial Seizures) by Dose for Studies 609, 011, and 034
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6.7.5.3 Secondary Efficacy Parameter - Percent change from Baseline

Percent change in baseline was defined as the percent change in 28-day seizure frequency
during treatment compared with baseline. This is illustrated in Sponsor Table 42 and in
the following cumulative distribution plots of percent change for studies 009, 011 and
034.

APPEARS TH!S WAY
ON ORIGINAL
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Table 42. Summary of Median Percent Change
From Baseline in Seizure Frequency (All
Partial Seizures) - ITT Population

Study N  Median Treatment Difference’
Treatment (Total Daily Percent Median 95%C1
Dose and Regimen) Change

Study 009

Placebo 98 -0.8

PGB 600 mg/day BID 103
PGB 600 mg/day TID 111

Study 011

Placebo 96
PGB 150 mg/day TID 99
PGB 600 mg/day TID 92

Study 034

Placebo 100
PGB 50 mg/day BID 88
PGB 150 mg/day BID 86
PGB 300 mg/day BID 90
PGB 600 mg/day BID 89

-35.6 -41.6 -55.8,-27.6
-48.1 -51.8 -64.4, -38.6

1
-16.5 -21.6 -33.2,-9.5
-42.6 -48.9 -62.1,-35.8

-8.6 -5.2 -15.8,6.7
-34.8 -25.9  -38.3,-13.9
-36.7 -33.0  -46.0,-20.4
-50.9 -43.9 -57.8,-31.1

ITT = Intent-to-treat; CI = Confidence interval; PGB = Pregabalin.
" Between pregabalin and placebo.

6.7.5.4 Cumulative Distribution Plots
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Figure 50. Cumulative Distribution Plot - Study 009
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Figure 52. Cumulative Distribution Plot - Study 034
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6.7.5.5 Secondary Efficacy Parameter - Cumulative distribution plots of percent
change

Results of Studies 009, 011, and 034 are displayed in Figure 50, Figure 51, and Figure
52, above respectively. This presentation allows comparison of treatment groups using
any specified level of percent change to dichotomize patients into
responders/nonresponders. For example, the percent of patients who attained at least a
25% reduction in seizures can be found by locating -25% on the X-axis and then reading
up the Y-axis on the graph for each treatment group. In the figures, the Y-axis displays
the percentage of patients who attained a percent change in seizure frequency less than or
equal to that displayed on the X-axis. As seen in the figures, pregabalin treatment groups
of 150 to 600 mg/day maintained consistent superiority in seizure reduction compared to
placebo. These figures also illustrate the pregabalin dose-response relationship by the
consistent separation and ordering of the treatment groups. The separation from placebo
n the 150 to 600 mg/day dose groups was evident even for patients who experienced an
increase 1n seizure frequency during the study.
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6.7.5.6 Secondary Efficacy Parameter - Greater than 25% increase in seizures

The percentage of patients with a clinically meaningful increase in seizure frequency was
examined. In accordance with the European Union (EU) guidance, potential exacerbation
of seizures should be assessed by examining seizure frequency increases of > 25%. A
larger proportion of placebo patients experienced a > 25% seizure increase than
pregabalin- treated patients (Sponsor Table 43). (Reviewer note: This reviewer
questions why anywhere from 10-16% of patients in any treated group would have an
increase in seizure rate. Is pregabalin acting in some patients as a promoter of seizures?
This finding might possibly dilute the 28-day seizure rates and RRatios in the primary
analysis. This finding in all treated groups is concerning and does not seem to be dose
dependent.)

Table 43. Proportion of Patients With >25% Increase in Seizure
Frequency (All Partial Seizures): 1TT Population

Study  Treatment Group n/N %
009 Placebo 29/98 30
PGB 600 mg/day BID 13/103 13
PGB 600 mg/day TID 11/110 11
011 Placebo 32/96 33
PGB 150 mg/day BID 16/99 16
PGB 600 mg/day TID 4/92 4
034 Placebo 21/100 21
PGB 50 mg/day BID 17/88 19
PGB 150 mg/day BID 10/86 12
PGB 300 mg/day BID 11/90 12
PGB 600 mg/day BID 9/89 10

ITT = Intent-to-treat; PGB = Pregabalin.

6.7.5.7 Secondary Efficacy Parameter — Seizure type analysis RRatio, responder
rate, and percent change for each partial seizure type (simple partial, complex
partial, and —were assessed in each
study.)

Results for each of these seizure types as well as results for simple and complex
combined and all partial seizures are presented in Sponsor Tables 44,45 and 46. In
‘addition, I asked the statistical reviewer, Tristan Massey, to provide data relating seizure
type with dose for the pooled data related to the primary endpoint, RR ratio.
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Table 44. Summary of RRatio by Seizure Type: ITT Population

Seizure Type Placebo Pregabalin Dose (mg/day) and Regimen
Study S0 BID 150 BID 130 TID 300 BID 600 BID 600 TID
Simple Partial Seizores
609 [Mean, N] 84,56 -10.4, 49 -37.8,59
011 [Menn, N] 6.1, 40 . -11.4.32 -26, 30
034 {Mean, N] 22,48 03,44  -10.7,42 -235.46 465,45
Complex Partial Seizures
009 [Mean, N} -5.9.85 -31.1.94 -35.9,97
011 [Mean, N] ~3.1.85 -14.3. 88 -37. 83
034 [Mean, N] 0.5,90 -5.8. 82 -18.75 235,79 -36.7.80
Stmple and Complex Seizures
}) 009 [Mean, N] 24,97 _ -234,98  -33.8,109
Q’ 011 [Mean, N] 19,92 -10.6, 96 -30.7, 88
6 034 {Mean, N] 0.7, 800 51,87 -21.4.84 -283, 87 -35.5.89
2
S 7
&
> Ali Partial Seizures
T 009 {Mean. N 0.6.98 -284. 103 -36.1, 111
Yo 011 [Mean, N] 0.9.9 -11.5,99 -31.4, 92
6’ 034 [Mean, NJ -3.8, 100 -6.2.88 -20.5, 86 -27.8,90 -37.4.89
m ITT = intent-to-treat.
Table 45. § ry of Responder Rate by Seizure Type: ITT Population
Seirnre Type Placebo Pregabalin Dose {mp/dav) snd Regimen
Study X 56 BID 150 BID 150 TiD 300 BiID 600 BID 00 T1D
Simple Partia) Sekzures
409 {p (%), N] 13 {23.2). 56 20 (40.8). 40 31 (525
911 {n (%), N} 10 (25.0), 40 § (25.9).32 14 (46.7), 30
(134 {n {%), N} it (22948 F20.30. 44 18 35792 13 (326146 30 (66.7).45
Complex Partial
009 {n {%). N| 16 {18.8), 85 41 (43.4), 94 49 (30.5).97
011 {n (%), N} 13 {15:35), 83 19 (2161 88 45 (54.2). 83
433 {n (%), N} 15 {16.7), 90 13{15.91 &2 3 (40.0), 7S 32 (40,5, 7 42 (5255, 8D

$imple and Complex Scizares

909 I (%), N] 11 (113,97 36 367,98 51 (16.8).109,
G e (%) N} 10 11093, 92 15 {15.6). %6 40 (45.5), 88
934 {n (%) N} 14 {14.0), 100 12{13.8), 87 32 (38N ¥ 34 (395,87 46 (51.7), %9

Al Partinl Seizures

09 [n (%), N} 9 (9.2}, 98 44 4270103 54 (A8, 11
011 [n (20, N} 8 (6.3).96 [EIRRE RN 40 {43.5).92
{34 In (%), N} 14 {34.0, 100  13(14.8), 88 27 (11.4), 86 36 {40010 45 (50.6), 89

ITT = Intent-to-teeat,
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Pregabalin treatment groups of 150 to 600 mg/day were consistently better than placebo
in reducing the frequency of simple partial, complex partial, and simple and complex
seizures combined as measured by RRatio, responder rate and percent change.
Additionally, changes in seizure frequency for simple partial and complex partial seizure
types showed trends consistent with those seen for all partial seizures combined in all 3
studies. The few results that vary in magnitude from those seen in the combined data
were felt by the sponsor to possibly be due to the small sample sizes in those particular

subgroups..

Pregabalin treatment groups of 300 and 600 mg/day were consistently better than placebo
in reducing frequency. However, the results for —————— were not
statistically significant. The 150-mg/day dose was not as effective for simple partial
seizures alone.

Table 46, Summary of Median Percent Change From Baseline in Seizure Frequency by
Seizure Type: ITT Population

Seizure Type Placebo Prepabalin Dose (ing/day) and Regimen
Study 30 150 150 300 600 600

: BIR B TID BiD BID Tib
Simple Partial Seizures
009 [Median, N) -12.6,48 -54.5.40 -74.1,54
GE) {Median, N] 3.7. 36 -242.29 : -33.3. 28
034 {Median, NJ -17.6,40  -109,38  -35.7.36 -31.7,44  -789.42
Complex Partial :
009 fMedian, N} -3,0, 85 ’ 349,94 -51.1,97
011 [Median, N} ~4.5, 83 =233, 87 -54, 81
034 fMedian, NJ 0, 86 -11.6,79 394,73 -41.8,76 -55.6.7%
Simple and Complex Scizures
009 [Median, N} 11,95 297,98 -46.2. 108
011 [Median, N} 4.2, 91 -17.9.95 -4.5. 87
034 [Median, N] 0,98 91,8 38U -34.9.87  -55.8,88

AR Partial Scizures

009 [Median, N} -0.8, 98 -35,6,103  -48.1, 1]
0] fMedian, N} 1.3.96 -16.5.99 -42.6.92
034 [Median, N 0, 100 -8.6. 88  -34.8, 86 -36.3.90  -50.9,89

Table 1 Study 34: Analysis of RRatio by Seizure Type with statistical significance noted in bold.
(Provided by the statistical reviewer and amended by this reviewer.)

Level of RXGRP

_ PBO | 50(BID) | 150(BID) | 300(BID) | 600(BID)
Seizure 47.00 43.00 42.00 44.00 45.00
Type
Simple [N
partial Mean 2.21 0.34 -10.65 -24.52 -46.52
seizure |RRatio
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only StdErr 8.63] - 8.42 9.46 7.42 8.68

P-value . 0.92 0.23 0.04 <0.01
Complex |N 89.00 82.00| - 75.00} 77.00 78.00
partial Mean 0.50 S.77). 0 17.97 -26.20 -37.62
seizure |RRatio ,
only StdErr 4.05 4.18 477 5.45 6.00

P-value . 0.29 <0.01 <0.01 <0.01
¢

_—

Simple N 99.00 86.00 84.00 85.00 87.00
partial Mean -0.73 -5.12 -21.40 -29.01 -36.15
and RRatio
complex |StdErr 3.09 2.99 3.85 4.13 5.39
partial P-value . 0.40 <0.01 <0.01 <0.01
SZz.

6.7.5.8 Secondary Efficacy Parameter - Epilepsy Seizure-Free Analysis

Per protocol, seizure freedom was summarized in each study by examining the length of
seizure free interval and the number of seizure free days per 28-day interval. No
mferential analyses were performed on these data. In each study, pregabalin-treated
patients were seizure-free for a longer period of time and experienced more seizure-free
days than placebo patients.

6.8 | Post Hoc Efficacy Analyses

Based on the robust effect on efficacy seen in other efficacy parameters after the blind
was broken, as well as anecdotal reports from investigators during the study, the question
of whether pregabalin could enable refractory patients to become seizure free was
explored in post-hoc analyses. These analyses used a Fisher’s Exact statistical method to
examine the number of patients that were seizure free during all or part of the double-
blind period.

Several post-hoc analyses were performed using data from Studies 009, 011 and 034.
Seizure data from individual studies were further examined to assess seizure freedom and
efficacy at weekly increments. Data were pooled to examine results by seizure-type and,
specifically Z_— —————data were examined in each individual study and pooled
across studies.
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Results of the Post Hoc analyses are discussed as follows.

6.8.1 Post Hoc - Seizure Free Analysis — |

The number and percent of patients who remained seizure free for the last 28 days of
treatment were examined in each study. Pregabalin treated patients tended to achieve
seizure freedom with increasing doses in all three studies. However, the only statistically
significant results were that significantly more patients in the 600mg/day TID dose
groups were seizure free the last 28 days when compared to placebo groups. Per the
sponsor, “these results were clinically significant given that the mean duration of epilepsy
in these studies was approximately 25 years, that the median baseline seizure rate was
approximately 10 seizure per 28 days and patients were taking up to 3 concomitant
AEDs. :

6.8.2 Post Hoc - By seizure type meta-analysis —

The efficacy measures RRatio, responder rate and percent change were analyzed by
seizure type in a pooled analysis combining data from the 3 pivotal studies. As was seen
for all partial seizures combined, there is evidence of increasing efficacy with increasing
dose for each subtype. At doses of 150mg/day, pregabalin had a significant effect in
reducing complex partial seizures and at 600mg/day, pregabalin was statistically superior
to placebo in reducing simple partial, complex partial and————————— This is
illustrated in Sponsor Table 49.

Table 49. Summary of RRatio by Scizure Type - Meta Analysis: 1TT Population

Seizure Type Placebo Pregabalin Dose (mg/day) and Regimen
50 BID 130 BID 150 TID 300 BID 600 BID 600 TID

Simple Partial, N 144 44 42 32 46 24 89
Mean (SE) C23{50) 0 03 (90 -107{(32)  -114 (106) -235 (88) -227(62)  -33.8(6.3)
p Value 0.3727 0.7904 0.2165 0.1601 s0.0001" £0.0001"
Complex Partial, N 260 82 75 88 79 174 180
Mean (SE) 2826 58 (46 18048  -143 (@4 255 (AN BTG 36460
p Value 0.51%9 0.0008" 0.0142 <0.0001" <0.0001° £0.0001"
Simple and Complex 289 87 84 96 87 187 197
Partial, N
Mean (SE) 1222) 50 @30y 204 (403 106 (3.8) 283 (40} 20017 3237
p Value 0.7754 <0.0001" DOO7" <0.0001" <0.5001" <0.0001

- AH Partial, N 294 $8 36 99 90 192 203
Mean {SE) D819 62 (35) 20535y 116 (33 278 (G4 32524 -34002.3)
p Value 0.6346 £0.0001" 0.0004 <0.0001" 0.0001° <0.0001"

SGTC = Secondarily generalized tosic clonic.
Statistically significant.



Howard Chazin, MD, HFD-120 Medical Review Page 54 of 125

(Reviewer Note: This reviewer notes what the sponsor did not, that for simple partial
seizures, only the 600mg daily dose is statistically significant. For complex partial
seizures, although 150mg BID is better statistically than TID dosing, the 300mg dose has
more meaningful significance and appears to be just as efficacious as 600mg daily. For
simple and complex partial combined, the 150mg dose begins to look better. For

type seizures, as with complex partial seizure, the effective dosing begins at 600mg/daily.
So overall depending on seizure type, dose related efficacy is difficult to interpret)

6.8.3 PostHoc- ~__ "

1
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6.9 Subset analyses - Comparison of Results in subpopulations
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Table 52. Summary of RRatio by Subpopulations of Age, Race, Gender,
and Menopausal Status: 1TT Population

Subpopulation N Mean SD Median  Minimum Maximum
AGE’

12 Through 16 Years"

Placebo 1 438 - 43.8 44 44
All Effective Pregabalin Doses 9 -16 44 .4 -103 -100 33
17 Through 64 Years

Placebo . 285  -1.1 27 -0.2 -100 88
All Effective Pregabalin Doses 649 -27.6  36.5 -22.8 -100 99
65 Through 74 Years®

Placebo 7 62 144 4.1 -10 36
All Effective Pregabalin Doses 10 -51.5 374 -51.8 -100 -1
RACE

White

Placebo 260 -1.1 265 -0.8 -100 75
All Pregabalin 581 -26.7 37 -21.1 -100 99
Black .

Placebo 12 34 3238 7.3 -56 46
All Pregabalin 32 -269 313 -22.7 -100 30
Hispanic

Placebo _ 12 1.5 334 1.3 -37 88
All Pregabalin 39 -385 355 -36.7 -100 39
Other :

Placebo 10 -1.1 244 6.4 -47 30
All Pregabalin 18 -36.8 329 -33.6 -100 14
GENDER

Male

Placebo 156 -16 24.1 -0.3 -70 73
All Pregabalin 324 -25.5 336 =211 -100 96
Female

Placebo 138 0 29.7 0 -100 88
All Pregabalin 346 -29.7 39.2 -24.8 -160 99
MENOPAUSAL STATUS

Premenopausal

Placebo 99 02 325 0 -100 88
All Pregabalin 261 -27.5 379 -21.7 -100 99
Postmenopausal :
Placebo 39 03 214 0 -50 60
All Pregabalin 83 -38.2 415 -34.3 -100 92

ITT = Intent-to-treat; SD = Standard Deviation.
Age Category 275 years is not presented due to the small sample size (N = 2; 1 patient
given 150 mg/day and the other given 600 mg/day).
Patient ages were: 12,12, 13, 13, 15, 15, 15, 15, and 16 years for pregabalin and
16 years for placebo.
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Table 53. Summary of RRatio, Dose Adminisfered, and
Estimated Creatinine Clearance by Age Category

Age Subpopulation RRatio Dose CLer
Administered (mL/min)
(mg/day) :
12 Through 16 Years (N=9)
Mean (SD) -16  (44.4) 283 (1904) 118 (32.7)
Median -10.3 150 101
Minimum, Maximum -100, 53 150, 600 82, 164
17 Through 64 Years (N = 649)
Mean (SD) -27.6 (36.5) 437 (201.8) 110 (32.1)
Median -22.8 600 105
Minimum, Maximum -100, 99 150, 600 46,297
65 Through 74 Years (N = 10)
Mean (SD) -51.5(37.4) 465 (217.4) 71 (9.6)
Median ' -51.8 600 71
Minimum, Maximum -100, -1 150, 600 53, 82

CLecr = Creatinine clearance; SD = Standard deviation.

6.10 Dose response in Epilepsy

In Studies 011 and 034, where differing doses were administered within each study, dose
response analyses were performed. Data from the patients in the pregabalin groups and
the placebo group were used to characterize the dose response relationship between
pregabalin and partial seizure control as measured by the RRatio and the responder rate.
The dose response for the unranked RRatio in terms of linear and quadratic (Study 034
only) contrasts were tested using the main effects ANOVA model and appropriate
contrast statements. The dose response of the responder rate using placebo and all
pregabalin treatments was tested using a linear association hypothesis with the Cochran-
Mantel Haenszel correlation statistic. :

A statistically significant dose response (linear trend) in the RRatio and responder rate
was shown in the 2 dose response studies (Studies 011 and 034). In Study 034, a
statistically significant quadratic trend in these parameters was due to the rapid increase
in effect between placebo and 150 mg/day, which then increased linearly for the 300 and
600mg doses. The median percent change also showed a dose response in these 2 studies,
although not tested statistically.

6.11 Pharmacokinetic/pharmacodynamic modeling
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A dose response relationship was noted regarding reduction of seizure frequency. The
model confirmed that age, race and menopausal status had no influence on pregabalin
effect. A difference in gender was seen with women experiencing a greater reduction in
seizure frequency than men. To this reviewer, this is a significant finding that may
indicate that women may respond better than men to this drug. Figure 53 illustrates the
expected percent reduction in seizure frequency with increasing dose and may aid in dose
selection. For example, a daily dose of 300 mg/day in patients who are likely to respond
1s expected to result in at least 82%, 57%, and 27% reduction in seizure frequency in
10%, 50%, and 90% of the population, respectively.

Figure 53. Expected Percent Reduction in Seizure Frequency Withlncreasing Dose
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6.12 Concomitant Antiepileptic Drug Use

Muliiple concomitant antiepileptic drugs were taken by patients at baseline and allowed
in the protocol with the exception of Neurontin ®, Felbatol ® and Vigabatrin ®. There
was no unique interaction with any particular drug that would have affected the results of
the trials. '

The use of concomitant AEDs is summarized in each trial by the following 3 tables. (The
first Table 8 is from Study 009, Table 11 is from Study 011 and the second Table 8 is
from Study 034). Please note that for the combined trials, approximately one half of the
patients took at least 2 concomitant antiepileptic medications.
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Lable 8 Summary of Concurrent Antiepifeptic Drugs Taken at Baseline: {TT Population®
[Number {20} of Patients]

Antiepilegtic Drugs (AEDsF Placebo Progabalin Pregabalin AH
600 mgday (11 OO0 1 4 Patients

R R 28 62 64 &1

3T 0627 3ty 34 12

20 (20.4%) 22 20 6%
Topiramate 20 {20.5%) 18 25 o7
Phenvtoin 3 {5.1%) [§¢] 1 2%
Valproate Sentsodium 10 (HE2%) 17 & 33
Tiagabine B (9.2%) e 7 26 (8.3%)
CRnazepant 3 (33%) 3 [ 14 (4.5%)
Clorazepaie Dipotassivim 6 (00%) | o T
Phenvbartus: 4 4.1%:} 5 [§] 8% ) 18270
Valproie Aci I (200 6 (A% 5 9% B3 (4.2%)
Clobazany i {L0%) 1 4 (3.9%) & (1R
Primidone C {3.)%) 3 3 7 12.2%)
Vagus Nerve Stinmulator { Anticpileptics) H (1.9%) 3 . 2 8 (2.6%]
CInazepans )] (0% G {0.0%) 2 2 1.6%n
Acctazolamide 3 13, 1%} 2 11.8%) i [ (1.9%%)
Diazepam Q {19.0%) o {G.0%) I 3 t{.3%)
Fefbamate 0 104 6 t04%) 1 booot0.3%)
Mesusinmide 0 10.0%; f {0.0%) { {1.0%) i (4.3%}
Methylpheaotxshizal i {0.0%a) 0 (0.0%) 1 (1.0} t 0.3%03
Phenobarbital Sodiur G W 2 (6.0%) t (L0 t (0,3%)
Alclotenae 1 {).0%) o §0.0%) ) {0.0%) | (3%
Ethotoin 2 12.0%%) 4 {Q0%) 0 (0.0%%) 2 .67y
Lorazepans 1 i1.0%) 3 (2.7%) Q {0.0%) 4 (1.3%)

Data sorusd by decreasing {requeney: in the pregabalin BHD group
ALD per patient possible
v uses the lerm “amticpilepnies™ for vagus nerve stimulator §VNS)

Muore than one
YWHO dienc

Table 10. Summwy of Most Frequent Concurrent Antiepileptic Drugs: I'ET Population®
[Number (%) Patients]

Antiepileptic Drugs (AEDs)® Placebo PGB 150 my/day PGB 600 mg/day - Al Patients
£+ 96 N=99 N=902 N =287

Carbamazepine 33 (55.2%) 63 (63.6%) 60 (65.2%) 176 (61.3%)
Lamotrigine 27 (28.1%) 37 (374%) 31 (33.7%) 95 {33.1%)
Valproie Acid e (11.5%) 3 (5. 1% 18 {19.6%) 34 ¢11.8%)
Topiramate 21 (21.9%) 17 (17.2%) 16 {(17.4%) 54 (18.8%)
Clobazam 19 (E9.8%) 6 (16.2%) 14 (152 49 (17.1%)
Phenobarbital 8 (8.3%) 16 (16.2%) 12 (13.0%) 36 (12.5%)
Phenytom 19 (19.8%) 12 {12.1%) 10 (10.9%) 41 {14.3%)
Clonazepam 7 (7.3"%) 7 (1.1% 9 (9.8%) 23 {8.0%)
Valproate Sodium 14 {14.6%) 9 (9.1%) 9 (9.8%) 32 {I1L1%)
Tragabine 3 (3.1%) 8 (&.1%) 4 {4.3%) 15 (5.2%)
Diazepam 2 (2.1%) 3 {3.0%) 3 (3.3%) 8 (2.8%)
Primidone 0 (0.0%) i €1.0%) 3 €3.3%} 4 (1.4%)
Oxcarhazeping 6 (63%) 16 (10.1%) 1 {1.1%) 17 {5.9%:;)

PGB == Pregabalin,

Best Available Copy

AEDs 1aken by 23% of paticnis in any pregabalin group: data are sorled by the pregabalin 600 mgiday group.
Patients may have taken more than one AED.
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Table 8. Summary of Concurrent AEDs: 111 Population

Antiepileptte Drugs Placebo Pregabatin Pregabalin Pregabalin Pregabalin Al
(ALDg 30 myiday (BID) 30 myaday (BEY 360 medav (BIDY 600 mg {BID} Patients
N 100 N 88 N R6 N 90 N -89 N = 4353
Carbamazepine 48 (98% 47 {33%) 30 {58%) 44 (49} 43 (B17oy 333 i52%)
Phenytoin Sodium 3E {31%; 23 €26%) 19 (22%) 29 (320 27 130%) 129 (29%
Lamotrigine 22 (21 21 (249 17 (20%) 200 (22%) 1Y (21%;) 99 (22%)
Yalproate Semisodiunt 21 42)%: 15 (17%) 13 {13%) 16 {18%) 19 (21"} S (1%}
Topiramme 16 (18%) 13 (17%) 15 (17%) I (18%3 78 (179
Tiagabine ] 19 22%: Plogl3ey W 1% BL(12%) 537 (1P
Closazepam 6 ¢ (0%} 3 (%) 3 3% ${a% P?4%)
Phennbarbital 12 1129 3 (3%) 3 bW $ 9% 3 6% 33 (7%}
Clobazam 4 14%) 1 (1%) 3 {4%) 3 13%) 4 {5%) 15 {30
Clorasepate Dipotassion 3 (3%} booltey 4 3y a4 %) 4 (S 12 {3%)
Primadone 5 48w 3 (3% 2 (2%} 3 3%) 4 (%) 17 4%)
Yalproic Acid 0 0% [ 7] 3 (B 3 (3% 3 (3% 10 (2%
Alprazofam 0 (0%} O () 0 {{¥) ] {19} I 2% 3 %)
CGabapentin 1 i 0 (%) 0 {0%) 0 (0%} 2z {2%) 3
Lorazepom o {6%) 7 (8 3 (4% 2 2%) 2 2% 20
Phenytodin 3 3% o (7%%) 3 3 3 {3%) 2 Dty 20
Acrazolamide 2 U 0% 1 1%} N %} | IS L3 4
Diazepam 5 1 %) 2 2%y 9 {de) 1 (1% 9
Felbamate N O (M) 3 1 {1%) [ I 9] 10 -
Pentobarbital Soding [ U (0%) 0 0% 0 (0%} | 4 R3] J
Antiepileptics® 2 2%) i Jo(1a) | B S 1T 1%} [ (Y 5
Ethesuximide 1 3% O (0%} T (1% 0 (0%) 0 {0%) 2
Mesuximide 1 (1%%) T {1%) 4 0%) i (1%} 4 (%) K
Muthyiphenobarbital QO (%} 0 {0ty O %) 1 i 1%} G O%) 1

*

More than ane ALD por patent possible
Yagal nerve stimulator device codes 1o angiepieptics

B
st
Waitg,
G
Ly

Tristan Massie, the statistician, provided statistical analyses regarding any PD effects on
efficacy and failed to find any in the most commonly used antiepileptics allowed for the
trial. This is summarized by his table reproduced below.(Please see his separate reviews
in DFS.)
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Table 2 NDA 21724 Pregabalin Efficacy. by Concomitant AED*

Pregabalin Dose (mg/day)
0 50 || 150 | 300 || 600
AED
All N : 293 871 185 88 390
Mean - -
RRatio -0.83[ -6.25] 15.69|f 28.431-33.71
StdDev 26.91J 23.88]| 26.50|] 36.63]] 39.47
P-value | 0.461{ 0.000}f 0.000( 0.000
Carbamazepine . N 156 47 113 43 229
Mean - -
RRatio 0.02f -6.94| 15.06]] 28.08 [|-34.78
StdDev || 25.63|| 24.50} 25.38{| 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}f 29.32| 43.08]1 38.18
P-value .} 0.215) 0.000}] 0.000] 0.000
Phenytoin N 82 28 36 31 110
Sodium/ Mean - -
Phenytoin RRatio -1.71]| -4.17] 20.05]| 27.09{-32.62
' StdDev 24.69| 22.83] 26.84 | 30.39) 38.21
P-value .| 0.960) 0.003]] 0.000}]] 0.000
Topiramate N 63 16 32 15 73
Mean - -
RRatio 0.52]| -4.78] 18.69)1 37.94-28.99
StdDev 26.67[| 20.63|| 28.99|| 36.57| 42.64
P-value . 0.638f 0.012} 0.005{ 0.000
" Valproate N 46 15 22 16 51
SemiSodium/ Mean - -
Valproate Sodium | RRatio -4.85]] 18.05]| 20.03|| -6.28||-38.75
StdDev 3142 22.92f 23.06(f 31.94]f 41.27
P-value .| 0.064f 0.104}f 0.674 | 0.000
Tiagabine/ N 18 19 20 10 32
Tiagabine HCI Mean - -
RRatio 4201 10.68]| -9.60f 32.68]|-30.95
StdDev 20.71|| 20.16 | 18.34| 29.38]] 41.16
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Pregabalin Dose (mg/day)
0 || 50 |f 150 || 300 | 600
P-value | 0.324]f 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

6.13 Dosing interval and recommendation

Per the sponsor, the minimally effective dose for partial seizures was 150mg daily given
as two divided doses. Based on individual patient responses and tolerability, the dosage
could be increased to 300mg daily after 1 week (in divided doses) with a maximum dose
of 600mg daily after an additional week of titration. (Reviewer note: this was not done
during double blind administration in any of the clinical trials.) Comparable results were
seen when the drug was given in either 2 or 3 divided doses. However, in patients with a
history of renal insufficiency, creatinine clearance should be determined prior to dosing
and daily dosages reduced accordingly. If pregabalin is to be discontinued, it is
recommended to taper the dose gradually over 1 week. (Reviewer note: this
consideration for dosing seems reasonable, and considering the short half-life of the drug,
the titration could be done every few days if necessary. The drug does have a wide range
of dose related efficacy across the seizure types as already discussed. Unfortunately, a
dose between 300 and 600mg was not tested to see if a lower efficacious dose might be
available that would reduce side effects. We can only consider the doses tested in the
clinical trials.)

6.14 Persistence of effect or tolerance

There are no controlled studies that specifically assessed persistence of efficacy and/or
tolerance to treatment in patients with epilepsy. However, a total of 4 open-label add-on
studies were conducted in order to evaluate long-term safety and efficacy of pregabalin in
patients with partial seizures.

Patients from Study 007, a proof of concept, randomized, double-blind, low dose active-
controlled in-patient, monotherapy study and patients from the 3 double-blind placebo
controlled studies 009, 011, and 034 were eligible to enter open-label studies (Studies -
008, 010, 012, and 035, respectively). Additionally, de novo patients were allowed entry
into Studies 010, 012, and 035.

The principal criterion to establish efficacy of pregabalin was the reduction in frequency
of all partial seizures during the open-label treatment period compared with the seizure
frequency during the baseline period of the preceding double-blind study. Efficacy was
evaluated using the percent change in 28-day seizure rates in treatment compared to the
baseline. Additionally, responder rate, defined as the proportion of patients who had a
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>50% reduction in seizure rate during treatment as compared to baseline of the preceding
double-blind study was assessed.

All data were summarized descriptively. The efficacy parameters of responder rate and
percent change were summarized using data from the evaluable population (ITT patients
who entered open-label from the preceding double-blind study with at least 1 day of
open-label and at least 1 day of baseline seizure diary data). Efficacy was also
summarized using subsets of these populations who had remained in the study for 6
months (6-Month Cohort), for 1 year (1-Year Cohort), and for 2 years (2-Year Cohort).

The protocols of the Studies 008, 010, and 035 were modified, at the request of the FDA,
to limit continuing participation in the studies, at centers in the US, to those patients who
were refractory to other AEDs and who were responding to pregabalin. Patients must
have also reconsented to continue in the studies. The requalification procedure excluded
patients who did not continue to have a >30% reduction in seizure frequency compared
to the baseline frequency. Because this created a bias in favor of pregabalin, seizure data
collected after requalification were not included in the analyses of responder rate and
percent change.

As of February 14, 2003, a total of 1480 patients had participated in the open-label
studies. One thousand one hundred forty-three patients were treated for at least 24 weeks,
879 patients for at least 1 year, 512 patients for at least 2 years and 248 patients for at
least 3 years. Of the 1480 patients in the ITT population, 881 (60%) met the criteria for
the evaluable population. Patients in Study 008 and de novo patients in any study were
not included in the evaluable population because of inadequate or missing baseline data.
Overall, the evaluable population was predominantly white (87%) with a mean age at
study entry of 38 years; there were a similar number of male and female patients. The
mean duration of epilepsy was 25 years for the evaluable population and approximately
half of these patients were taking 2 AEDs at Day 1 of the open-label studies. In the
ongoing uncontrolled studies, a responder rate of 37% and a median percent reduction
from baseline seizures of 38% were seen for the evaluable population during the initial
84-day (12-week) open-label period. For the cohort of patients followed for 2 years, the
responder rate and the median percent change at subsequent intervals were maintained
over time (Table 55 and Table 56).

APPEARS THIS WAY
OM ORIGINAL
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Table 55. Summary of Responder Rate™: Evaluable
Population and 2 Year Cohort” of
‘Evaluable Population: Open Label
Studies 010, -012, and -035

Period (Study Days)  Evaluable Population 2-Year Cohort

N = §81 N =220
N  Responders (%) N  Responders (%)
OL 1 (1-84) 881 329 (37.3) 220 114 (51.8)
OL 2 (85-168) 785 322 (41.0)° 220 109 (49.5)
OL 3 (169-252) 687 302 (44.0) 220 109 (49.5)
OL 4 (253-336) 610 291 (47.7) 220 120 (54.5)
OL 5 (337-420) 550 272 (49.5) 220 115 (52.3)
OL 6 (421-504) 507 268 (52.9) 220 128 (58.2)
OL 7 (505-588) 481 258 (53.6) 220 128 (58.2)
OL 8 (589-672) 429 240 (55.9) 220 121 (55.0)
OL 9 (673-756) 310 - 183 (59.0) 220 127 (57.7)
OL 10 (757-840) 186 106 (57.0) 186 106 (57.0)
OL 11 (841-924) 134 81 (60.4) 134 81 (60.4)
OL 12 (925-1008) 106 62 (58.5) 106 62 (58.5)

OL Open-label, NA = Not applicable.
Data collected after initial requalification not included.
Two year cohort defined by open-label exposure at initial
requalification date for Studies 010 and -035 and by total
open-label exposure for 1008-012.

b

APPEARS THIS WAY
ON ORIGINAL
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Table 56. Summary of Percent Change®: Evaluable Population
and 2 Year Cohort® of Evaluable Population:
Open-Label Studies 010, -012, and -035

Period Evaluable Population 2-year Cohort
(Study Days) N = §81 . N=220

N Median Min Max N Median Min  Max
OL 1(1-84) 881 -37.8  -100  653.8 220 -51.0 -100 1193

OL 2 (85-168) 785 -394  -100 8860.8 220 -494 -100  206.7
OL. 3(169-252) 687 -429  -100 4971.8 220 -49.2 -100 1083
OL 4 (253-336) 610 -46.8 -100 676.6 220 -52.1 -100 774
OL 5(337-420) 550 -489  -100 966.7 220 -50.7 -100  208.3
OL 6 (421-504) 507  -52.4 - -100 27000 220 -573 -100 1444
OL 7(505-588) 481  -53.8 -100 29220 220 -57.8 -100 2143
OL 8(589-672) 429 -58.1  -100 26152 220 -57.1 -100 2143
OL9(673-756) 310 -59.0 -100 191.7 220 -56.7 -100 191.7
OL 10 (757-840) 186 -60.0  -100 11250 186 -60.0  -100 1125.0
OL 11 (841-924) 134 -579 -100 260.0 134 -57.9 -160  260.0
OL 12 (925-1008) 106  -59.6  -100 3044 106 -59.6 -100 3044
OL = Open label.

*  Data collected after initial requalification not included for Studies 010 and -035.

®  Two year cohort defined by open label exposure at initial requalification date for

Studies 010 and -035 and by total open-label exposure for 012.

7 Appendix 1 - Review of Individual Study Report — Study 009
(Protocol 1008-009)

7.1 Study 009 (Protocol 1008-009) Outline

Title of Study: Pregabalin BID/TID Add-On Study: A Double-Blind, Placebo-
Controlled, Multicenter Study in Patients With Partial Seizures.

lhvestigators: —
Study Center(s): Thirty-seven centers in the United States and 6 centers in Canada
Publication (reference): Epilepsia 1999;40(7): 108

Studied Period (years): 06/02/98 to 09/27/99 Clinical Phase: 3

Objective(s): The objectives of this study were to evaluate the efficacy and safety of 2
regimens of pregabalin as add-on treatment in patients with partial seizures.
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Study Design: Following screening and an 8-week baseline period, patients entered a 12-
week, randomized, double-blind, parallel-group, placebo-controlled, multicenter study.
Randomization was to either placebo, or 1 of 2 pregabalin 600 mg/day regimens, TID
(200 mg TID) or BID (300 BID). Current antiepileptic drug (AED) therapy was
maintained. Afier the treatment phase, there was a withdrawal phase. After completing
the study, patients had the option of entering a follow on open label study (1008-010).
This 1s illustrated in Sponsor Figure 1

‘\600 mg/day

PI’OtOCOl 1008-009 » 007D/

300 BID

450 mpiday

PBO v 225 mp/day

Dose-adjustment

1 t
: ‘
H N Stondard AED(s) »  _ _ _ _ __Permitted _
[} 1) T
: \ PGB200TID ‘L
1 . 2
] / A
, \ / "7/ 4Day
: t PBG 300 BID ¢ 4-Day
' ( / . , Blinded
' | PBOTID / / + Transition Ovenabel
l pen-1.abel
" i 1
standard AEIXs) : ) options . 1008-010
_________ o \
! ! :
] ) ]
1 3 ) / '
/ L]
8 Weeks 4 T-Day 11 Weeks 200y / :
1} 1
1
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KOIVUSTLCI9SEROT Withdrawal
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Figure 1. Study Design

Patient were required to have at least 6 partial seizures during the 8 week baseline phase
with no 4 week seizure free period.

The double blind period included a 7-day blinded titration to final randomized dose.
Current AED therapy was maintained at the same dosages as the baseline phase.
Patients remained on study med with the dosage maintained unless seizures or adverse
events required the patient to be withdrawn from the study.

The withdrawal period gave two options for patient, either to taper off the dose over 7
days or titrate to a common dose of 450mg/day over 4 days and enter the open label
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S»tudy 010. A final follow up visit occurred 4-6 weeks post the final dose of study
medication for those patients not continuing into the open label phase.

Amendments and Addendum: There were 2 amendments and one addendum to the
Study Design.

Amendment 1, signed February 1, 1999, modified several sections of the protocol as
follows.

e The acceptable time period during which specific screening tests and procedures were
completed was broadened. Previously, the protocol required these tests and
procedures be performed only during screening; the amendment allowed for these
tests to be performed during either screening or baseline.

e Amylase analysis was added to the chemistry profile, thus providing additional safety
information on any potential effects of pregabalin on pancreatic activity.

o The~—— . Device was allowed as an AED. This device had been
previously prohibited by the protocol. This change was in response to Food and Drug
Administration’s (FDA) approval of the device for human use.

e Several revisions to the statistical section of the protocol were formalized. These
included a change in the statistical comparison procedures from stepdown to
Hochberg; a clarification of the analysis population name; the addition of a clustering
definition; and, a correction to a statistical reference.

Amendment 2, signed April 14, 1999, changed the primary analysis population from the
evaluable (all patients who are randomized, received 28 days of study medication, and
had a minimum of 28 days of seizure diary data) to the intent-to-treat (ITT) population
defined as all patients randomized who received at least 1 dose of study medication. The
change occurred before the blind was broken for the interim analysis, and was made to be
in closer compliance with recently issued International Conference on Harmonization
(ICH) guidelines, and also as a result of discussions with FDA regarding the primary
efficacy variable (response ratio). '

Addendum A, signed February 4, 1999, increased the maximum number of patients to be
enrolled at specific centers from 12 to 24 patients. This addendum only affected centers
that had met the enrollment goals established in the protocol.

Number of Subjects: A total of 313 patients were randomized to treatment and 312
patients received at least 1 dose of study medication (ITT population): n =98 placebo; n
= 111 pregabalin TID; and n = 103 pregabalin BID. Per the sponsor, the blind was
broken for one patient who became pregnant during the double blind phase, she was
receiving placebo.

Diagnosis and Main Criteria for Inclusion: Men or nonpregnant, nonlactating women -
18 years of age, of any race, weighing between 50 to 135 kg (110-298 1b), and with
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partial seizures (simple partial, complex partial, and/or secondarily generalized tonic
clonic). Patients must have failed to have adequate seizure control in the past while on
standard AEDs and must be receiving 1 to 3 standard AEDs at doses within an acceptable
therapeutic range. Patients needed to have a minimum of 3 partial seizures during the 1
month prior to screening for entry into baseline and 6 seizures during the 8-week baseline
period with no 4 week seizure free period.

Concomitant Medications: Single antidepressants for mild depression, benzodiazepines
and phenobarbital were considered AEDs regardless of reason for use or frequency of
administration. ——————_______ were allowed. Concomitant AED therapy was
allowed at therapeutic ranges. During the double blind phase, increasing the AED dose
was not permitted, however, decreasing the dose was permitted if toxicity occurred.

Prohibited Medications: felbamate, vigabatrin, macrolide antibiotics, antihistamines,
terfenadine, phenothiazines, and antiarrhythmic agents. (Reviewer note: these agents
were prohibited because of the potential for cardiac arrhythmia - see study protocol for
more information.) Gabapentin was also stopped prior to initiating pregabalin.

Reasons for Withdrawal: Epilepsy surgery, excessive or severe adverse events,
including laboratory abnormalities or objective clinical signs and symptoms that were
intolerable or incapacitating to the patient and/or posed a serious threat to well being.
Occurrence of severe concurrent illness, i.e., illness that might interfere with the
evaluation of study medication, illness requiring concomitant therapy or surgery, or
associated with pathological clinical laboratory values, significant noncompliance with
the study protocol or at the wish of the patient. All end-of-study procedures were to be
completed at the final visit.

Test Product, Dose and Meode of Administration: pregabalin 25-mg and 100-mg
capsules, Administration: All dosing TID; BID regimen blinded by using placebo as
middle dose.

Criteria for Evaluation: The principal criterion to establish efficacy of pregabalin was
reduction in frequency of all partial seizures from baseline to treatment in the pregabalin
groups versus the placebo group. Efficacy was evaluated using response ratio (RRatio,
the primary efficacy parameter). Secondary efficacy parameters were the responder rate
and the percent change in 28-day seizure rates in treatment compared to the baseline.
Safety was evaluated using frequency and intensity of adverse events, physical and
neurological examinations, funduscopic examination, vision function testing, 12-lead
ECG with a 2-minute cardiac rhythm strip, and laboratory tests including hematology,
blood chemistry, and urinalysis during the study period. Standard AED serum
concentration and pregabalin plasma concentrations were also assessed.

Statistical Methods: Statistical analyses compared the treatment effect of 2 dosing
regimens of pregabalin to placebo. Due to a protocol-specified, planned interim analysis,
all final testing was done using a significance level of 0.049. All testing was 2-sided.



Howard Chazin, MD, HFD-120 Medical Review Page 70 of 125

The primary analysis population was the intent-to-treat population (all patients
randomized who received at least one dose of study medication). Efficacy analyses were
also performed on a secondary population, the evaluable population, which included all
patients who were randomized to study medication, received at least 28 days of study
medication, and had a minimum of 28 days of seizure diary data within both the baseline
phase and the double-blind phase.

Summary Efﬁcacy description

Efficacy of pregabalin was established by reduction in frequency of all partial seizures
during the double-blind period compared with the baseline period. For each patient, the
baseline period was defined as Days -56 to -1. The double-blind period was defined as
starting on Day 1 and ending on the last day the patient took study medication during the
double-blind treatment period. The number of days in the treatment period for a given
patient could have been less or greater than the 12 weeks planned for in the protocol. The
observed seizure rate during baseline and double-blind was standardized for a 28-day
period. Patients with no double-blind seizure diary had their baseline seizure rate carried
forward into the double-blind period. Because the amount of diary data and duration of
time in the double-blind period of the study varied from patient to patient, the 28-day
seizure rate was defined as follows:

# of partial seizures in period % 78

28 -day rate = - - . . : -
[# of daysin period - # of missing diary daysin period]

Period in the above formula was either the baseline phase or double-blind phase of the
study.

The primary efficacy parameter, response ratio (RRatio or symmetrized percent
change) compares baseline seizure frequency (B) with treatment seizure frequency (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 RRatio is between 100 and -100. Negative values indicate reduction in seizure rate
and positive values indicate increase in seizure rate during treatment. An RRatio of -33 is
equivalent to a 50% reduction in seizures. Analysis was performed using an analysis of
variance (ANOVA) model with treatment (as main effect), center (clusters), and rank
RRatio as the dependent variable.
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Secondary efficacy parameters were the responder rate, defined as the proportion of
patients who have at least a 50% 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 compared to baseline. The responder rate was compared between treatments
using a Cochran-Mantel-Haenszel chi-square statistic stratified by center (cluster). PCH
results were summarized by descriptive statistics only; no inferential analysis was
performed.

Additional secondary parameters assessed by descriptive statistics included the length
of seizure- free intervals, and the number of seizure-free days per a 28-day period.
RRatio, responder rate and PCH were also summarized for each seizure type. The
number and percent of patients who were seizure free during specified periods of time
during double-blind treatment were compared between each pregabalin treatment group
and placebo using Fisher’s exact test (ad hoc analysis).

Interim analysis —A protocol-specified, planned interim analysis of efficacy and select
safety parameters was conducted for administrative and planning purposes using the first
129 patients randomized. The interim analysis results were used for planning purposes
and were carefully restricted to a few individuals in Parke-Davis management not directly
involved with the study. Treatment code break on a patient-by-patient basis was available
only to the few individuals who performed the analyses. No amendments to the
inferential analysis plan were made after the interim analysis.

7.2 Study 009 Efficacy Conclusions

7.2.1 Intent to Treat Patient Characteristics and Disposition:

The 3 treatment groups were well-matched on demographic parameters, including age,
sex, and race. All of the patients who entered the double-blind treatment phase had
medically refractory partial seizures. Minor differences among the treatment groups in
epilepsy history were noted for the ITT population of 312 patients. The majority of the
randomized patients (76%) completed the 12-week study. More patients in the placebo
group withdrew due to lack of efficacy, while the rate for adverse event withdrawals was
higher for the pregabalin groups. Specifically, 27 patients (26%) in the pregabalin BID
group, 21 patients (19%) in the pregabalin TID group, and 7 patients (7%) in the placebo
group withdrew due to adverse events.
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Table 5: Summary of Patient Characteristics: FT'TI' Population

Charactenstic Placebo Pregabatin Pregabalin Al All
600 mgsday {110 600 mgiday (31D} Pregabalin Patients
N = YR N= |1 N=103 N =214 N=3712
Lender, N (%)
Male 30 (51.0%) 37 (514%) 49 (47.6%) 106 (49.5%) 136 (50.0%)
Femalke I8 (49.0%) 54 (48.6%) 54 (32.4%) W {50.5%) 156 (49.8%)
Premenarchal U Ve 0 {0.1%) 0 (6.0 O {0.0%) 0 (0.0%)
Premenopausal 32 (66.7%) 38 {70.3%) ¥ (H8.5%) 75 {p9.4%) 7 (68.6%)
Postmenepausal 16 {33.3%) 16 (29.6%) 17 (31.5% 33 (30.6%) 49 (31.4%%)
Race, N (%)
White. Non-Hispanic 87 (88.8%) 90 (81.1%) 89 (88.4%) 179 {83.0%%) 266 (83.3%)
Biack, Non-Hispanic 4 4.1%) 4 {3.6%) 5 {49%) 9 (4.2%) 13 (4.2%)
Hispunic { White or Black) 3 (3.1%) iz {10.8%) 8 (7.8%) 20 (9.3%) 23 (7A4%%)
Asian or Pacific Islander 0 (0.0%2 4 {3.6%) 0 (.0%) 4 (1.9%) 3 (1.3%)
Amcrican Indian or Alaskan Native 0 (0.0%} [} (0.0%) 1 (1.0%) {1 (0.5%) 1 10.3%)
Other 4 (4,1%) 1 {0.9%) 0 (0% 1 (0.35%) S {1.6%)
Age (Years) N =98 N N = 103 N« 214 N 312
Mean (SDy 9.6 (1.8 39.1 (124 384 [$ARY] 388 (11.9y 391 (IR
Median ) 48 38 38 38
Range 17-82 18-75 18-68 18-73 17-82
Estimated Creatinine Clearance at N« 08 N= 108 N =103 N 211 N = 309
Bascline (mL/min) )
Mean (SD) 10433 (3147) 10469 (30.44) 11008 (32.17) 10732 (313 (31.26)
Median 101.7 162.7 103
Range 39.3-200.1 45.8-220.2 45.8-220.2
Height (@m) N = 9% N 110 N N =21
Mean (SDY 16851 (1022 166.67  {13.21) 107.327 (1233 16698 {12.36) (12.69)
Mudian 167.6 167.3 167.6 167.6
Range 140.8-185.4 98.5-192 105-194 98.5-194
Weight (hg) No=9R Nw 109 N =103 N=212
Muean (SD) 77.03 (19.883 75406 {18.14) 7671 {1977y 7647 {18.92) (19.20)
Median 754 725 75 7385 .
Runge 453-1264 41.8-142.7 44.5-131 41.8-142.7 41.8-142.7
Table 6. Summary of Epilepsy History: ITT Population
Pregabakin Pregabatin AR Al
Placebo 600 myiday (TID) 600 mpAday (BID) Pregabalin Patienls
Characteristic N =98 N~ 1H N= 103 N=214 N =312
Age at Diagnesis (Years)
N 98 110 103 213 31
Mean (8D} 16.59 (12,113 11.8% (1047) 13.08  (12.7) 1243 (L% 1374 (11.89)
Median . 15.65 8.3 103 9.1 1.3
Range 0735 0-50.3 0-63.2 0-63.2 0735
Duration of Epilepsy (Years)
N 98 g 13 213 214
Mean {SD} 2353 186 27.66 (1343 2588 {1245) 268 (1297 77 Q2790
Median 13 273 ’ 248 262 247
Range 05-5%.6 1.3-666 4.7-88.2 0.7-66.6 0.5-66.6
Etiolegy, N (%)
Usnknown 53 {55.1%) 56 (30.5%) 45 (43.7%) 161 (47.2%) 155 (49.7%)
Infections 11 {13.2%) 17 (15.3%) R (12.5%) 35 (36.4%) a6 (14.7%)
Trauma 16 (16.3%) 4 {12.6%) 25 (24.3%) 39 (18.2%) S5 (17.6%)
Family History 5 (5.1%) 4 {3.6%) 9 {8.7%) 13 (6.1%} 18 (5.8%)
Birth Complicutions 4 (1%) 8 {7.2%) 3 {4.9%) 13 (6.1%} 17 13.4%)
Other” 13 (13.3%) 18 {16.2%) 10 8.7%) 28 (131%) 41 d3.1%)
Concurrent AEDs, N (%)
1AED 36 (30.6%) 35 (315%) 26 (25.2%) 61 (28.5%) 91 §29.2%;
2 AEDs 50 (31.0%) 57 (51.4%) 43 ($#1.7%) 100 (46.7%) 150 (48.1%)
3 AEDs 16 (16.3%) 17 (15.3%) 31 (38.1%) 48 (22.4%) 64 (20.3%)
4 AEDB g (%) | (1).9%) 2 {1.9%%) 3 {1.4%) 3 (1.0%3

T

Isicludes structural lesions. fubrile seizures, aleohol abuse, cclampsia. or hypoxia
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Table 7. Summary of Disease Characteristics: FTT Population

Pregabalin Pregabalin
Placebo 600 megiday (TID) G600 meday (BID)
N=9% N={1l N =103
Baseline Partial Seizure Frequency Per 28 Days
Mean (SD) S (31 213 (30.7) 2. (484
Median 2] ] 9.5
Range 2.5-245 2.5-189 24358
Types of Seizures Experienced (History at Screening)*®
Partial 98 {100.0%} 111 (100.0%) 103 (100.0%)
Simple Panial 59 (60.2%} 64 (57.7%) 52 (50.5%)
With Motor Symptoms 17 (17.3%) 15 (13.3%) 16 (15.3%)
With Sematosensory or Special Sensory Symptoms 3 (31.6%0) 35 (31.3%) 27 {26.2%)
With Aatonomic Symptoms 10 (10.2%) 13 (11.7%) 19 {9.7%)
With Psychic Symptoms 15 (183%) 12 (10.8%) I {(10.7%)
Complex Partial 838 (89.8%) 100 {90.1%) 97 (94.2%)
Beginning as SP and Progressing to Impairmeni of Conscivusness 55 136.1%) 36 (50.5%) 54 (52.4%)
With linpairment of Consciousness at Onset 51 (32.0%) 63 (58.()%) 62 (60.2%)
Partial Secondarily Generalized " (72.4%) 3 {74.8%) 78 (72.8%)
Generalized S (5,1%) 4 {3.6%) 9 {’7%)
Absence 4] (0.0%% 0 (0.0%) 1 {1.0%)
Myoclonic G {0.0%) ] (0.9%) 3 {2.9%}
Tonie ¢ 0.0%) 1 (0.9%) B {0.0%)
Tonic-Clonic 2 2.0%) 3 {2.7%) 2 - {19%)
Atonic 1 {1.0%) ] {0.9%} 1 {1.0%)
inclassified 2 (2.0%) Q {0.0%) 2 {1.9%)

Patjents could have more than one category of epilepsy and more than one seizire 1ype.
Classified according to the Commission on Classification and Terminology of the Intemational {.cague )‘u.:nnsl Epilepsy

Within the ITT population, 54% of patients receiving pregabalin TID, 56% of patients
receiving pregabalin BID, and 58% of patients receiving placebo had at least 12 weeks
exposure to study medication (Table 9). Because of visit schedules, patients may have
had their termination visit just prior to receiving 12 full weeks of study medication.
Therefore, the number of patients who had at least 12 weeks exposure to study
medication may be less than the number of patients who completed the study.

Table 9. Summary of Exposure: ITT Population

Duration of Exposure Placebo Pregabalin Pregabalin
600 mg/day (TID) 600 mg/day (BID)
N =98 N=111 N =103
=1 Day 98 (100.0%) 111 (100.0%) 103 (100.0%) .
>1 Week 9 (98.0%) 107 (96.4%) 95 (92.2%)
>2 Weeks 94 (95.9%) 97 (87.4%) 91 (88.3%)
>4 Weeks 91 (92.9%) 92 (82.9%) 84 (81.6%)
>6 Weeks 91 (92.9%) 89 (80.2%) 78 (75.7%)
>8 Weeks 89 (90.8%) 88 (79.3%) 77 (74.8%)
>10 Weeks 82 (83.7%) 83 (74.8%) 73 (70.9%)
212 Weeks 57 (58.2%) 60 (54.1%) 58 (56.3%)

A total of 378 patients entered the baseline phase, of these, 65 did not qualify or
withdrew, so that 313 were randomized. During the study, 76 patients (24%) withdrew,
more in the placebo group due to lack of efficacy, while the rate for adverse event
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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. Completion rate was
slightly higher in the placebo group (83%) compared to the pregabalin groups (77% for
TID and 68% for BID). 237 patients (76%) completed the 12-week study and 260
patients entered the open-label extension Study 1008-010.

Table 10. Summary of Patient Disposition (All Patients)

Disposition Placebo  Pregabalin  Pregabalin All
600 mg/day 600 mg/day  Patients
(TID) (BID)
N = 98 N=111 N= 104 N =313
Entered Baseline 378
Withdrawn During Baseline , 65
Adverse Fvent 1
Lack of Compliance 8
Other/Administrative 56
Entered Double-Biind 98 111 104 313
(Randomized)

Withdrawn DuringDouble-Bliud 17(17.3%) 26(23.4%) 33(31.7%) 76(24.3%)
Status Epilepticus 0 (0.0%) 0(00%) 0 (0.0%) 0 (0.0%)

Lack of Efficacy 3 {5.1%)  2(1.8%) 1 (1.0%) 8 {2.6%)
Adverse Event 7 {7.1%)  21(18.9%) 27{(26.0%) 55(17.6%)
Lack of Compliance 2 {2.0%) 3 (2.7%) 2 (1.9%) 7 (2.2%)
Other/Administrative 3 (3.1%) 0 (0.0%) 3(29%) 6 {1.9%)
Completed Study R1(82.7%) 85{76.6%) 71(68.3%) 237(75.7%)
Entered Open-Label Study 88(89.8%) 94(84.7%) 78(75.0%) 2060(83.1%)

(Reviewer note: One can note that adverse events resulting in withdrawals were higher
for the treatment groups relative to placebo and-make up the majority of withdrawals
from the study. Also, a high proportion of patients entered the open label study, relating
that it was well tolerated.)

7.2.2 Primary Efficacy Results

Results from the planned primary analysis (RRatio) with the primary ITT population
demonstrate that pregabalin 600 mg/day administered TID or BID resulted in highly
significant reductions in seizure frequency compared with placebo (ANOVA, rank
transformed analysis adjusted for cluster, all p <0.0001). There was no significant
treatment by cluster interaction (p = 0.9387) for the RRatio.
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Pregabalin Pregabalin
600 mg/day 600 mg/day
Placebo TID BID
N=98 N=111 N =103
10
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0
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2 E i
-30- p <0.0001
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p-Values show comparison with placebo based on
primary analysis, o = 0.049.
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1008/009/Mean RRatio.DG4

Figure 2. Mean RRatio For All Partial Seizures
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Table 11. RRatio for All Partial Seizures: ITT Population

Response Ratio Placebo PGB PGB
600 mg/day (TID) 600 mg/day (BID)
N =98 N =111} N = 103

During Double-Blind Treatment Period®

N 98 111 103

Mean 0.6 -36.1 -28.4

Sb 28.8 40 36.7

Median -0.4 -31.7 -21.7

Range -73.8 10 88.2 -100 to0 99.5 -100 to0 50.9

?  Includes all partial seizures occurring during double-blind treatment period

Table 12. Summary of RRatio Analysis {All Partial Seizures): ITT Population
Treatment Comparisons Treatment Differences” p-Value®  Generaliz-
(Group 1/Group 2) N¢ Means (SE) 95% ClI ability"
PGB 600 mg/day TID/PBO  111/98  -36.7(5.0) [-46.4,-27.0] P <0.0001*
PGB 600 mg/day BID/PBO  103/98  -29.6(5.0) [-38.9.-19.0] P <0.0001*
PGB 600 mg/day TID/PGB  111/103  -7.7 (4.9} [-17.4,191 P=0.1092
600 mg/day BID

P =0.9387

PGB = Pregabalin: PBO = Placebo.

* = Statistically significant based on Hochberg’s procedure (p <0.049).
?  Based on treatment means for the raw RRatio

Hochberg procedure applied to the ranked RRatio
Treatment-by-cluster interaction for the ranked RRatio

N for Group 1/N for Group 2

6 o ow

e

7.2.3 Secondary Efficacy Results:

Analysis of secondary efficacy parameters were consistent with the primary analysis. The
responder rates for pregabalin TID and BID were statistically significantly greater than
the responder rate for placebo and the median percent change results support the RRatio
results. The evaluable results for the primary and secondary efficacy parameters support
the ITT results. '
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Figure 3. Responder Rates for All Partial Seizures
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Table 13. Summary of RRatio by Seizure Type: ITT Population

Al DB (1 —end") Placebo Pregabalin Pregabalin
600 mg/day (TID) 600 mg/day (BID)
N=98 N=111 N=103

Simple Partial Seizures
N : 56 59 49
Mean 8.4 -37.8 -10.4
SD 59.3 62.5 70.5
Median 3.5 -42.9 -11.4
Minimum -100 -100 -100
Maximum 100 100 100

Complex Partial Seizures -
] 85 : 97 94
Mean -5.9 -35.9 -31.1
SD 355 44.6 425
Median -1.5 -34.3 21.1
Minimum -100 -100 -100
Maximum 88.2 99.5 67

—
N ‘ 45 36 45
Mean -8 -32.1 -33.2
SD 70.6 66 ' 74.3
Median -11.9 -38.6 : -64
Minimum -100 -100 -100
Maximum 100 100 100

Partial Seizures Without Generalization .
N 97 109 98
Mean 2.4 -33.8 -23.4
SD 333 44.5 39.9
Median i.1 -29.9 -17.4
Minimum -73.8 -100 -100
Maximum 100 100 82.2

Includes all partial seizures occurring during the double-blind treatment phase

7.2.4 Ad-Hoc analysis seizure free

In the ad hoc analysis, the number and percent of patients who had been seizure free for
specified periods of time during their double-blind treatment were compared between
treatments. Data were evaluated for the last 28 days of double-blind treatment as well as
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for the last 42, 56, and 70 days of double-blind treatment. Significantly more patients in
the pregabalin TID group were considered seizure free than those in the placebo group
for the 28-, 42-, and 56-day seizure-free time periods.

Table 14. Seizure Free Ad Hoc Analysis: Restrictive Method®
ITT Population

Time Period Piacebo Pregabalin Pregabalin
600 mg/day (TID) 600 mg/day (BID)
N=98 N=111 , N=103
Last 28 Days, n (%) 3(3) 15(14) 3(3)
p=0.012%
Last 42 Days, n (%) 0(0) 7 (6) 2(2)
. p=0.015%
Last 56 Days, n (%) 00 6 (5) (D)
: p=10.031* .
Last 70 Days, n (%) : 0(0) 2(2) 1(1)

* 2= Significantly different from placebo (Fisher’s Exact test).
2 The restrictive method required patients to have at least 2 weeks of doubie-blind treatment prior to
the seizure-free evaluation period and seizure diary data for at least 75% of each time period.

All Analyses with the evaluable population were consistent with the results of the
primary ITT population analyses.

(Reviewer note: These Ad Hoc analyses indicate that the 600mg TID dosing schedule is
'superior to the 600mg BID.) ' '

7.2.5 Appendices of interest
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- APPENDIX C.15

Figure for Mean RRatio by Cluster: ITT Population
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8 Appendix 2 — Review of Individual Study Report - Study 011
(Protocol 1008-011)

8.1  Study 011 (Protocol 1008-011) Outline

Title of Study: Pregabalin TID Add-On Trial: A Double-Blind, Placebo-Controlled,
Multicenter Study in Patients With Partial Seizures.

Investigators:

Study Center(s): 45 international centers
Publication (reference): None

Studied Period (years): 04/23/98 to 11/19/99 Clinical Phase: 3
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Objective(s): The objectives of this study were to evaluate the efficacy, safety, and dose-
response characteristics of pregabalin as add-on treatment in patients with partial
seizures.

Study Design: Following screening and an 8-week baseline period, patients entered a 12-
week, randomized, double-blind, parallel-group, placebo-controlled, multicenter study.
Randomization was to placebo, pregabalin 150 mg/day, or pregabalin 600 mg/day with
all study medication administered 3 times a day (TID). Current antiepileptic drug (AED)
therapy was maintained. After completing the study, patients had the option of entering a
follow on open label study (Study 1008-012).

APPENDIX A2
Study Design
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To be randomized, patients must have had at least 6 partial seizures during the 8-week
baseline phase and no 4-week period free of seizures.

The double blind phase included a 7-day blinded titration to randomized dose.
Concurrent AED therapy was maintained at the same dosages administered during
baseline. Patients remained on study medication for the 12-week period unless seizures
of adverse events required patients to be withdrawn from the study.
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The withdrawal period gave two options for each patient. They were to either withdraw
off the blinded medication and titrated to a new AED or a higher dose of concurrent AED
over 1 week, or enter the open-label study and titrated in a blinded fashion to a common
dose of pregabalin 450mg/day over 4 days. A final follow up visit was performed for all -
patients not continuing into the open label study.

Amendments and Addenda
There were 2 amendments and 5 addenda.

Amendment 1, dated February 10, 1999, modified several sections of the protocol as
follows. Approx1mately one-third of the patients were enrolled before these changes
were implemented.

* Ophthalmologic examinations (funduscopic examination, vision assessment,
confrontational field testing, and color perception testing) were deleted from the study
procedures. The preferred method to monitor potential peripheral field constriction,
the primary ophthalmologic assessment of interest, was automated perimetry testing
utilizing ———_____—Analyzer. As this equipment is not available in all
participating countries, these examinations were not conducted in this study.

e The acceptable time period during which specific screening tests and procedures were
completed was broadened. Previously, the protocol required these tests and
procedures were to be performed only during screening; the amendment allowed for
these tests to be performed during either screening or baseline.

¢ The washout period for patients who stopped vigabatrin treatment prior to baseline
was defined. While the protocol excluded patients using vigabatrin in the trial, the
protocol would allow entry of patients who discontinued vigabatrin therapy at least 6
weeks prior to baseline. These patients were to have no clinically significant findings
on visual field examinations prior to entering the study (Goldman’s or Humphrey
visual field testing).

¢ The “——————" Device was allowed and recorded as an AED.

e Several revisions to the statistical section of the protocol were formalized. These
included a clarification of the analysis population name, the addition of a clustering
definition, and a correction to a statistical reference.

Amendment 2, dated April 27, 1999, changed the primary analysis population from the
evaluable population (defined as all patients who were randomized, received 28 days of
study medication, and had a minimum of 28 days of seizure diary data) to the intent-to-
treat (ITT) population (defined as all patients who were randomized who received at least
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1 dose of study medication). The change occurred before the blind was broken, and was
made in order for the study to be in compliance with recently issued ICH guidelines.

Five addenda were added to accommodate specific international centers. Details of the
addenda are as follows:

* Addendum A changed the lowest age to 19 to be in compliance with Austrian Drug
Law.

* Addendum B included a list of prohibited medications specific to the Spanish sites.

¢ Addendum C added a CSF evaluation add on trial to the open label protocol to
evaluate the uptake of pregabalin into the CNS and the effect on amino acids and
neurotransmitters in the CSF in patients with partial seizures.

¢ Addendum D adjusted the maximum enrollment from 12 patients per center to 24.

¢ Addendum E adjusted the enrollment from 12 patients per center to up to 36 patients
at one center.

S D
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Number of Subjects (total and for each treatment): A total of 288 patients were

. randomized to treatment. Of those patients, 287 received study medication: 92 received
pregabalin 600 mg/day; 99 received pregabalin 150 mg/day; and 96 received placebo.
Patient 80004 was randomized to treatment (placebo) but did not take any study
medication and was excluded from the intent-to-treat population (ITT). The blind was
broken for 3 patients it Patient 073016 (placebo group) due to an adverse event
(dizziness) occurring 2 days into the transition to the open-label study, Patient 092002
(600 mg/day pregabalin group) due to an unintended pregnancy, and Patient 094004 (600
mg/day pregabalin group) due to status epilepticus.

Diagnosis and Criteria for Inclusion: Men or nonpregnant, nonlactating women > 18
years of age, of any race, weighing between 50 to 135 kg (110-298 1b), and with partial
seizures (simple partial, complex partial, and/or secondarily generalized tonic clonic)
Patients must have failed to have adequate seizure control in the past while on standard
AEDs and must be receiving 1 to 3 standard AEDs at doses within an acceptable
therapeutic range. Patients needed to have a minimum of 3 partial seizures during the
month prior to screening for entry to baseline, and a minimum of 6 partial seizures within
an 8 week baseline period with no 4 week seizure free period.

Concomitant Medications: Single antidepressants were allowed for mild depression,
benzodiazepines and phenobarbitol were considered antiepileptics regardless of reason
for use or frequency of administration. Current AED at stable doses without increase,
however, decreasing the dose was allowed for toxicity. Benzodiazepines as needed were
permitted during the double-blind phase of the study but was not to exceed 4 dosage
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administrations for the entire double-blind period. Any use of AEDs in excess of this was
to be equated with lack of efficacy and the patient was to be withdrawn from the study.
Concurrent treatment with other investigational agents or devices was not allowed during
the study.

Prohibited medications: felbamate, vigabatrin, macrolide antibiotics, antihistamines,
terfernadine, phenothiazines and antiarrhythmic agents. (Reviewer note: These agents
were prohibited due to possible proarrhythmic effects-see original protocol for more
details.) Gabapentin was stopped prior to initiation of pregabalin.

Guidelines for patient withdrawal: Epilepsy surgery, excessive or adverse events,
including laboratory abnormalities or objective clinical signs and symptoms that were
intolerable or incapacitating to the patient and/or posed a serious threat to well being.
Occurrence of severe concurrent illness, i.¢., illness that might interfere with the
evaluation of study medication, required concomitant therapy or surgery, or associated
with pathological clinical laboratory values, significant noncompliance with the study
protocol; or at the wish of the patient, legal guardian, or by physician choice. All end-of-
study procedures were to be completed at the final visit.

Test Product, Dose and Mode of Administration, Batch Number: Pregabalin 25 and
100-mg capsules Administration: Capsules administered orally, TID.

Duration of Treatment: 12 weeks

Criteria for Evaluation: The principal criterion to establish efficacy of pregabalin was
reduction in frequency of all partial seizures from baseline to treatment in the pregabalin
groups versus the placebo group. Efficacy was evaluated using Response Ratio (the
primary efficacy parameter).

—= , and the length of seizure-free
intervals and number of seizure-free days per 28-day period. Safety was evaluated using
frequency and intensity of adverse events, physical, ophthalmological, and neurological
examinations, 12-lead electrocardiogram (ECG) with a 2-minute cardiac rhythm strip,
and laboratory tests including hematology, blood chemistry, and urinalysis during the
trial period. Standard AED serum concentrations and pregabalin plasma concentrations
were also assessed. '

Statistical Methods: The primary population used to make inferences was the ITT, (all
patients randomized to treatment who received at least one dose of study medication).
Analyses of efficacy were also performed using data for the evaluable population, (all
patients who were randomized, received 28 days of study medication, and had a
minimum of 28 days of seizure diary data in both the baseline and double-blind phases of
the study). All testing was done using a significance level of 0.05. All testing was 2-
sided.
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The primary efficacy parameter, response ratio (RRatio or symmetrized percent
change) compared baseline seizure frequency (B) with treatment seizure frequency (T)
among the treatment groups. (See Appendix 7 - Study 009 report for details under
“Efficacy Description).

Secondary efficacy parameters were the responder rate, (the proportion of patients who
have a 50% reduction in partial seizure rate during treatment as compared to the
baseline), the percent change (PCH) in 28-day partial seizure rates in treatment compared
to baseline, and the percent of patlents exhlbltmg a " Tc~—

‘ — .. The responder rate was compared
among treatments using a Cochran—Mantel—Haenszel chi-square statistic stratified by
center (cluster). PCH results were summarized by descriptive statistics providing median
and 95% confidence interval.

) S

An ad hoc analysis of the ITT patients who were seizure free during their last 28, 42, 56,
and 70 days of double-blind treatment was performed. The number and percent of
patients who were seizure free in each of the 4 time periods were compared among
treatment groups using Fisher’s exact test.

No interim analysis was performed. Although planned, an optional interim analysis of
efficacy and select safety parameters to be conducted for administrative and planning
purposes using the first 120 patients randomized, the Sponsor determined it was not
necessary to conduct such an analysis for this study.

8.2 Study 011 Efficacy Conclusions

8.2.1 ITT Patient Characteristics and Disposition:

Of the 344 patients who entered the baseline phase of the study, 288 patients were
randomized to treatment and 287 went on to receive study drug (145 men, 142 women).
The mean age of all patients was 37 years and 93% were white. The 3 treatment groups
were well matched on all demographic parameters. Ninety-two patients received 600
mg/day pregabalin, 99 received 150 mg/day pregabalin, and 96 received placebo. A total
of 241 patients completed the study. Forty-seven patients withdrew from the double-blind
phase of the study, 33 of these withdrew due to adverse events.
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Table 5. Summary of Patient Characteristics: ITT Population

Characienstic Placebo PGB 130 mgiday PGB 600 me/day Al Pregabalin All Patients
N = 06 N =99 N =93 N 9§ N= 287
Gender. N (% .
Mude 34 {56.3%) 44 44 4% 47 (51.1%) N (47.6%) 145 (30.5%)
Fomale 42 {43.8%} A3 (55.6%) 43 {48.9%) 100 (52.4%%) 142 {49.5%%)
Premenarchat 0 {0.0%) 1} {0.00%) 0 {0.0%) 0 {0.9%) [} 10.0%)
E Premwenopausal 32 (76.2%) 43 (78.2%} 34 717.3%) 77T (T7.8%) 109 (77.3%)
Postmenopausal 10 (25.8%) 12 (21.8%) 10 {22.7%) 22 (22.2% 32 {22.7%)
Race. N {20}
White. Non-1Tispanic 89 {92.7%) 93 (93.9%) 84 {91.3%) 177 (92.7%:3 266 {92.7%)
O Black. Non-Hispanic 1 {1.0%) 2 (2.0%) 2 (2.2%) 4 (2.1%) 5 (1.7%)
— Hispanic { White or Black) 2 i2.1%) 2 (2.0%) i {E1%) 3 (1.6%%) 5 (1.7%)
@ Asian or Pacific Islamler 1] {L0%) 0 ©h.0%) 3 {3.3%% 3 (1.6%n) 4 11.4%)
3+ American Indian or Alaskan 4] e ] (0.0%) f {0.0%) [\ ((L0%) 0 (0.0%)
:: Native
‘u Qther 3 (3.1%) 2 12.0%) z (2.2%) 4 (2.1%) 7 {2.4%)
> Age (Years) N = 96 N =99 w92 N 191 ¢ 287
< Muan (814 38.1 (12.4) 365 (113 364 (103 365 (0.9 3746 (1L
Medinn 37.5 34 33 35 36
b d Raage 17w 73 131063 i8 o 76 810 T 171073
@ Creatinine Clearance at Baseline N=95 N 98 N Y N= [§7 N =282
£ {mbsmin)
Muan (81 10572 (27.0%) 11431 (32.49) 110.71 (34.836) 112,59 (33.37) 118.28 (31.63)
Median 104 HE] 103 108 1965
Range 301019} 4710220 3910 297 4710 297 4710297
Height (cm) N =96 N=09 N=92 N 1y N =287
Mean (813} 168.29 {9.62) 168.87 (10.39) 163.65 {1103) 168.78 (10.80} 168.62 {10.41)
Mudian 168 168 16875 168 68
Range 146 10 190 4210193 147 to 196 H2 o 196 192 10 196
Weight (kg N=95 N =99 N=92 N= 191 N =286
Mean (811 7360 (1449 7512 (1859 7122 {1621} 73.24 (17.44) 73.16 (16.49)
Mediay S GES 678 H 70.6
Range 451w 1 47 10 130 4120127 41.2 10 130 #1.2 o 130
PGB = Pregabaling,
Table & Summary of Epilepsy History: ITT Population
Characteristic Placebo Pregabalin Pregabalin All All
150 mg/day 6060 mg/day Pregabalin Patients
N =96 N =09 N =92 N=19] N = 287
Age at Diagnosis {Y cars)
N 96 98 92 190 286
Mean (SD) 158 {14.23) 12.23 (10.40) 11.78 {10.62) 12.01 (10.48) 13.29 (J1.99)
Median 12 9.65 9.15 9.25 10.25
Range Gto52.8 010508 Dto 524 0to352.4 Dto S2.8
Duration of Epilepsy (Years)
N 26 9% 92 190 286
Mean (SD) 22.78 (13.538) 248 (12.63) 2506 (11.63) 2493 (12.13) 24.21 (12.66)
Median 2125 2315 2508 . 24.05 23
Range 2210382 4210534 2210533 2210534 2.2t0 582
Etiotogy. N (%)
Unknown .43 {469) 37 (57.6) 44  (478) 0t {(329) 146 (30.9)
Infections ] (8.3) 7 (7.1) 12 (13.0) 19 (9.9) 27 949
Trauma 8 83 9 9.1) 10 (10.9) 19 {9.9) 27 - {94)
Family History ? {1.3) 6 {6.1} 8 (8.7) 14 (7.5 21 {713)
Birth Complications 13 (£3.5) 6 {6.1} 8 8.7 14 (7.3) 27 (94)
Other* 21 21.9) 16 (16.2} 19 (20.7) 35 (18.3) 56 (19.5)
Concurrent AEDs. N (%}
1 AED 23 {24.0) 14 (14.1) 16  (174) 30 (15.7) 53 (185}
2 AEDs 42 {43.8) 54 (54.5) 51 (55.4) 105 (55.0) 147 (312)
3 AEDs 30 (31.3) 31 (31.3) 24 (26.0) 55 (28.8) 85 {(29.6)
4 AEDs i {1.0) { (0.0} } (LD i (0.5) 2 0.7

7 Other includes structural fesions, febrite seizures, alcobol nhuse, multiple narcosis.
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Table 9. Summary of Discase Characteristics: IT'F Population

Placebo PGB PGB All All
150 mg/day 600 mgfday Pregabalin Patients
N =96 N =99 N=92 N =191 N =287
b‘ Baseline Partial Seizure Frequency Per )
Q, 28 Days
(o) Mean (SDj 235 (4L 262 (40.8) 193 {24.4) - -
o Median 93 11.5 123 -~ -
] Range 15103275 3w219 20141 - -
'9" Seizure History at Screcning™ N (%)
Wa) Partial 9 (100.0) 99 (100.0) 92 (100.0) 191 (100.0) 287 (100.0)
(3] Simple Partial 47 (49.0) 40 (404) 37 (40.2) 77 (40.3) 124 (43.2)
c':,,’ With Motor Symptoms 17 {177y 12 {12.h 0 (0.9 22 {113 39 {13.6}
N With Somatosensory or Special 20 208) 18 (182) 20 {217 38 (199 58 (20.2)
> Sensory Symptoms
< With Autonomic Symptoms 6 63) 10 {10 7 (7.6) 17 389 23 (8.0
Yot With Psychic Symptoms HY {10.4) 6 (6.1} 13 (4.0 19 9.9) 29 (101
8 Complex Partial 88 (917 89 {89.9) 88 {957y 177 (92.7) 265 (92.3)
m Beginning as SP and Progressing 44 145.8) - 43 (434) 53 (57.6) 96 (30.3) 140 . (48.8)
to Impairment of Consciousness }
With Impairment of 59 {61.5) 66 {66.7) 35 (59.8) 121 (63.4) 180 (82.7)
Consciousness at Onset -
Partial Secondarily Generalized 72 {750y 65 {65 689 (75.0) 134 (70.2y 206 (71.8)
Generalized 3 (3.1} 9 (9.1} 6 (6.5) 15 {(19) 18 (6.3)
Myoclonic 0 (0.0} 2 20 0 (0.0) 2l 2 {0.9)
Toni¢ 0 (0.0} 0 (0.0) 1 (1.1 i 0.3) 1 {0.3)
Tonmic-Clonic 3 (3.1 7 (7.1) 4 (4.3) 11 {3.8) 14 49
Unclassified 0 (6.0) 1 (1.0) 1 (. 2 (LO) 20D
PGB = Pregabatin,
= R Patients could have more than ene category of epifepsy and more (han one seizure type.
3 Classified secording 1 the Commission on Classification and Terminofogy of the International League Against Epilepsy
g "

Within the ITT population, 62% of patients receiving pregabalin 600 mg/day, 71% of
patients receiving pregabalin 150 mg/day, and 68% of patients receiving placebo had at
least 12-weeks exposure to study medication (Table 11). Because of visit schedules,
patients had their termination visit prior to receiving 12 full weeks of study medication
exposure. Thus, the number of patients who had at least 12-weeks exposure to study
medication was less than the number of patients who completed the study.

PPEARS TRIS WAY
ON ORIGINAL
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Table 11. Summary of Exposure: I'TT Population
[Number (%) of Patients]

Duration of Exposure Placebo Pregabalin Pregabalin
150 mg/day 600 mg/day
N =96 N=99 : N=92
21 Day 96 (100.0%) 99 (100.0%) 92 (100.0%)
>1 Week 94 (97.9%) 97 . (98.0%) 88  (95.7%)
>2 Weeks 92 (95.8%) 93 (93.9%) 84  (91.3%)
>4 Weeks 88 (91.7%) 91  (91.9%) 78  (84.8%)
>6 Weeks 87  (90.6%) 90  (90.9%) 73 (79.3%)
>8 Weeks 86 (89.6%) 89  (89.9%) 72 (78.3%)
>10 Weeks 86  (89.6%) 88 (88.9%) 70 (76.1%)
>12 Weeks 65 (67.7%) 70 (70.7%) 57  (62.0%)

Patient Disposition —

A total of 69 (75%) patients treated with pregabalin 600 mg/day, 88 (89%) patients
treated with pregabalin 150 mg/day, and 84 (87%) patients who received placebo
completed the study (Table 12). One of the 288 patients randomized to treatment did not
receive study medication and was not included in the ITT population. Patients entering
the open-label follow-on study included 69 (75%) in the pregabalin 600 mg/day group,
82 (83%) in the pregabalin 150 mg/day group, and 81 (84%) in the pregabalin group. 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%).

Y
PEARS THIS WA
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Table 12. Patient Disposition
[Number (%) of Patients]

Disposition Placebo PGB. ~ PGB All Patients
150 mg/day 600 mg/day
N =97 N=99 N =92 N =288
Entered Baseline 344
Withdrawn During Baseline 56
Adverse Event 4
Lack of Compliance 13
Other/Administrative 39
Entered Double-Blind 97 99 92 288
(Randomized)
Withdrawals During 13 (13.4) 11 (1L.1) 23 (25.0) 47 (16.3)
Double-Blind
Status Epilepticus 0 (0.0 1 (1.0) I (1.1 2 (0.7
Lack of Efficacy 5 (5.2 0 (0.0 1 (1. 6 2.1
Adverse Event 6 (62) 10 (10.1) 17 (185 33 (1.5
Lack of Compliance 2 2.h 0  (0.0) I (L. 3 (1.0)
Other/Administrative 0 (0.0 0 (0.0 3 (3.3) 3 1.0
Completed Study 84 (86.6) 88 (889) 69 (75.0) 241 (83.7)
Entered Open-Label Study 81 (83.5) 82 (B2.8) 69 (75.0) 232 (80.6)

8.2.2 Primary Efficacy Results:

Results for the primary efficacy parameter, (RRatio) with the primary ITT population,
demonstrated the efficacy of pregabalin at doses of 600 and 150 mg/day. Statistically
significant differences favoring both pregabalin treatment groups compared to the
placebo group were seen in the analysis of RRatio for all partial seizures (during the
double-blind phase) at the endpoint of the study compared to baseline. (p<0.0001 and
p=0.0007 respectively. The comparison of the 600and 150mg/day pregabalin treatment
groups showed a statistically significant difference in RR ratio that favored the higher
dosage group (P<0.0001). The decreasing linear trend in the mean RRatio was
statistically significant (P<0.0001) and there was no significant treatment-by-cluster

interaction (P=0.7028)

APPEARS THIS Wiy

ON ORIGHNAL



Howard Chazin, MD, HFD-120 Medical Review Page 90 of 125

Pregabalin Pregabalin
Placebo ' 150 mg/day 600 mg/day
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p-Values show comparison with placebo based on
primary analysis, o0 = 0.05.
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Figure 2. Mean RRatio for All Partial Seizures: ITT Population

Table 13.  RRatio for All Partial Seizures During the Double-Blind
Phase: ITT Patient Population

Variable Placebo PGB 150 mg/day PGB 600 mg/day
' N =96 N=99 N=92

N 96 99 92

Mean 0.9 -11.5 -31.4
SD 26 229 36.3
Median 0.7 -9 -27.1
Minimum -100 -100 -100

Maximum 71.1 47.1 95.6

PGB = Pregabalin.
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Table 14. Summary of RRatio Analysis for All Partial Seizures: ITT Population

Treatment Comparisons Treatment Differences” p-value

, N' _ Mean(SE) 95% CI
PGB 600 mg/day TID vs Placebo 92/96 -32.3 (4.2) [-40.6, -24.0] p <0.0001%
PGB 150 mg/day TID vs Placebo 99/9  -12.4 (4.1)  [-20.5.-43]  p=0.0007*
PGB 600 mg/day TID vs 150 mg/day TID 92/99  -199(42) {-28.1.-11.7} p <0.0001"
Generalizability* p=0.7028
Linear Trend* p <0.0001"

* Statistically significant based on the Ruberg procedure (p <0.05).
¥ Statistically significant (p <0.05).

Based on means for the untransformed RRatio data
N in Group I/N in Group 2
Treatment-by-cluster interaction for the model-ranked RRatlo
Linear contrast

b
3

d¢

8.2.3 Secondary Efficacy Results

In the analysis of responder rate, the proportion of responders in the 600 mg/day
pregabalin group (43%) was significantly higher when compared to the 150 mg/day
(14%) and placebo (6%) group. The comparison of responder rates between the 150
mg/day pregabalin and placebo groups also favored the active treatment and approached,
but did not reach, statistical significance (p = 0.087). When the 2 pregabalin groups were
compared, the difference between the higher responder rate in the 600 mg/day group and
the rate seen in the 150 mg/day group was statistically significant (p <0.001). The
Breslow-Day test for generalizability was not statistically significant except for the
comparison between the 2 pregabalin groups (p = 0.081). This was due to larger
treatment effects in favor of the 600 mg/day group observed in some clusters (benign
interaction).

A
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Figure 3. Responder Rate for All Partial Seizures: ITT Population

Table 15. Summary of Responder Rate (All Partial Seizures): ITT Population

Placebo Pregabalin 150 mg/day  Pregabalin 600 mg/day
N 96 99 92
Responders 6 (6.2%) 14 (14.1%) 40 (43.5%)

Nonresponders 90 (93.8%) 85 (85.9%) 52 (56.5%)




Howard Chazin, MD, HFD-120 Medical Review Page 93 of 125

Table 16. Summary of Responder Rate Analysis (All Partial Seizures): ITT Population

Treatment Comparisons® N"  Percent (SE) 95% CI° Probability!  Generalizability

Across Clusters®
PGB 600 mg/day vs placebo 92/96 37.2(5.7) [26.0,48.5] p<0.001* p=10.821
PGB 150 mg/day vs placebo 99/%6 . 7.9(4.3) [0.05,16.3] p=0.087 p=0.290
PGB 600 mg/day vs 150 mg/day TID  92/99  29.3(6.2) [17.1,41.6] p <0_()0]+ p=0.081
Linear Dose Responser p <0_001'?

* Statistically significant based on the Ruberg procedure (p <0.05).
N Statistically significant (p <0.05).

Percent responders

N in Group 1/N in Group 2

Based on binomial approximation

Cochran-Mantel-Haenzel stratified by cluster
Treatment-by-cluster generalizability, Breslow-Day test
Cochran-Mantel-Haenzel correlation statistic

- 8 & e T o=

The results of the median percent change from baseline for all partial seizures was more
favorable for patients receiving pregabalin (-42.6%, pregabalin 600mg/day, -16.5%,
pregabalin 150mg/day ) than for those who received placebo (+1.3%). .

Mean RR ratio, when evaluated by seizure type. For all but partial seizures with
generalization, the greatest reductions in mean RRatio were seen in the 600mg/day group
followed by the 150mg/day group. This is illustrated in Sponsor table 17 below.
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Table 17. Summary of RRatio by Seizure Type: [TT Population

All Double-Blind Results Placebo PGB 150 mg/day PGB 600 mg/day
N =96 N=99 N=92

Simple Partial Seizures
N 40 32 30
Mean -6.1 -11.4 -26.0
SD 594 54.2 60.5
Median . 38 -11.2 -29
Minimum -100 -100 -100
Maximum 100 100 100

Complex Partial Seizures
N 85 88 - 83
Mean -3.1 -14.3 -37.0
SD 37.3 37.4 42.4
Median -1.7 -12.8 -36.7
Minimum -100 -100 -100
Maximum 100 160 100

‘//’ ~.

Partial Seizures Without Generalization
N 2 96 88
Mean 1.9 -10.6 -30.7
SD 30.6 30.6 40.8
Median 2.2 -9.8 -28.6
Minimum -100 -100 -100
Maximum 100 100 100 -

PGB = Pregabalin.
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8.2.4 Ad-Hoc analysis seizure free

In the analyses of mean percent change in seizure-free intervals and mean percent change
in number of seizure-free days per 28-day interval from baseline, the results favored
treatment with pregabalin over placebo. Significantly more patients in the 600 mg/day
pregabalin group were considered seizure free during the last 28-day period when
compared to the placebo group (p=0.002). The number of seizure-free patients was also
greater in the 150 mg/day group compared to the placebo group but the difference was
not statistically significant.

APPEARS THIS WAY
0N ORIGINAL
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Table 19. Seizure-Free Ad Hoc Analysis: Restrictive Method®: ITT Population

Placebo Pregabalin Pregabalin
150 mg/day 600 mg/day
_ N =96 N =99 N =92
Last 28 Days, n (%) 1(1%) 7 (7%) 11 (12%)
- p=0.065 p=0.002"
Last 42 Days, n (%) 1(1%) I (1%) 5 (5.4%)
p=0.112
Last 56 Days, n (%) 1 (1%) ‘ 1 (1%) 2 (2.2%)
Last 70 Days, n (%) 1 (1%) 0 (0%) 2 (2.2%)

F
Significantly different from placebo (Fisher’s Exact test)
The restrictive method required patients to have at least 2 weeks of double-blind treatment

prior to the seizure-free evaluation period and seizure diary data for at least 75% of each
time period.

New seizure types occurring after baseline were reported for 3 patients. Patient 036003
in the 600 mg/day pregabalin and Patient 051012 in the placebo group experienced
generalized myoclonic seizures, and Patient 037005 in the 600 mg/day pregabalin group
experienced simple partial seizures with motor symptoms.

Per the sponsor, the results seen for the efficacy analyses performed using the evaluable
population supported those seen for the ITT population.

8.2.5 Appendices of interest

APPEARS THIS WAY
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Appendix C.13

Pregabalin TID Add-On Trial: A Double-Blind, Placcho-Controlled,
Multicenter Study in Patients With Partial Seizures (Protocol 1008-011)

Mean RRatio (All Partial Seizures) By Cluster: ITT Population

20 -
1 -
0 -
-10 -
-20 o
30 -
-40 -

Response Ratio

-50 -

Clusters

Placebo == =~ PGB 130 mgiday ({TID) PGB 600 mgiday (TID)

Reviewer note: Placebo is not drawn on the diagram in the report.

9 Appendix 3 — Review of Individual Study Report - Study 034
(Protocol 1008-034)

9.1  Study 034 (Protocol 1008-034) Outline

Title of Study: Pregabalin BID Add-On Trial: A Randomized, Double-Blind, Placebo-
Controlled, Parallel Group, Multicenter Study in Patients With Partial Seizures (Protocol
1008-034)

Investigators- ~— —

Study Center(s): 71 US centers and 5 centers in Canada
Publication (reference): None |

Studied Period (years): 11/11/98 to 09/17/99 Clinical Phase: 3
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Objective(s): The objectives of this study were to evaluate the efficacy and safety of 4
‘dosages of pregabalin administered BID as add-on treatment in patients with partial
seizures.

Study Design: Following screening and an 8-week baseline period, patients entered a 12-
week, randomized, double-blind, parallel-group, placebo-controlled, multicenter study.
Randomization was to either placebo, or to 1 of 4 pregabalin dose groups: 50, 150, 300,
or 600 mg/day administered BID. Current antiepileptic drug (AED) therapy was
maintained. After completing the study or withdrawing from the double blind period,
patients had the option of entering a follow on, open label study (1008-035).

PGB 600 meiday

B3 FRLA A PG 600 merday
PGB 300 ma‘day PGB 3 PGI 600 mygfday

1
PGB {30 miday ) 1400 medday E Dose-Adiustment
I/ Yor Pemitied
i PGB 50 myday /ﬂ-' Lweak A1
' o
: PBO A 1 \Y PGB 100 mgiday
H 7 1
: E !
. 1
H PG 600 meday I/ Standard AED(ﬂ_ H _;
PGB 300 mg/day ”, a ,
i3 150 me/day /4, T ]
b ]-:(.:lj 150 me, id.\) A ! ! Open-Label
r PGB 30 mgiday // 1 5 Treatment
1_PBO A
Standard AED(s 7/ Pratocol N,
Sl A0 i 1008-035 >
! Options
H .
] V/4
T I/
&-Week !
. : PG 600 meiday H
Baseline PGB 300 me/dav// :
Phase r :
r PGB 150 ma’day '
12-Week PGB 30 mpfday H
l—— Double-Blind —| PBO 7. H
Phase EE— / :
Standard AED) TS !
1]
'
1
1/ 1
All doses are to be given BID (qiZh + 1 hr) ” 6-Day
PGB = Pregabalin Withdrawal

PBO = Plucebo Phase

1008534 Srudy Design
mziark 1098 03411(08-024 Stuly Destan ppe

Figure 1. Study Design

All patients entered an 8-week baseline phase where they continued their concurrent
AEDs at a stable dose. 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 double-blind pen'od started the day following randomization to 1 of § treatment
groups. At the time of randomization, patients were dispensed double-blind study
medication and instructed to start taking it the next day. (Reviewer note: in Study 034
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there was no blinded one week titration phase like Studies 009 and 011). Patients
continued their concurrent standard AEDs at the same dosage(s) administered during
baseline. However, decreasing the dose of concurrent AEDs was allowed if central
nervous system (CNS) toxicity occurred. Patients remained on study medication
treatment with the dosage maintained for the remainder of the 12-weeks unless the
patient withdrew early.

Patients entered the withdrawal/transition phase after exiting double-blind. Patients
choosing to enter the open-label follow-on Study 1008-035 were brought to a common
dose of pregabalin 400 mg/day over 1 week in a blinded fashion. For patients not
continuing in the open-label trial, study medication was withdrawn in a blinded fashion
over 6 days. Titration of another AED or titration to a higher dose of the concurrent
AEDs was allowed at the discretion of the investigator. Two to 4 weeks following the
final dose of study medication, a follow up visit was performed for all patients not
entering the open label study.

Amendments and Addenda: There was one amendment and one addendum to the
protocol.

Addendum A limited the minimum eligible age to 16 years for patients to be enrolled by
Canadian study sites in order to comply with Canadian regulatory agency.

Amendment 1, changed the primary analysis population from the evaluable (all patients
who were randomized, received 28 days of study medication, and had a minimum of 2§
days of seizure diary data) to the intent-to-treat population (ITT), defined as all patients
randomized who received at least 1 dose of study medication.

A protocol-specified, planned interim analysis of efficacy and select safety parameters
was conducted for administrative and planning purposes using the first 165 patients
randomized. The interim analysis results were used for planning purposes and were
carefully restricted to a few individuals in Parke-Davis management not directly involved
with the study. Treatment code break on a patient-by-patient basis was available only to
the few individuals who performed the analyses. No amendments to the inferential
analysis plan were made after the interim analysis.

Number of Subjects (total and for each treatment): A total of 455 patients were
randomized to treatment: 100 to the placebo; 88 to the 50 mg/day pregabalin; 88 to the
150 mg/day pregabalin; 90 to the 300 mg/day pregabalin; and 89 to the 600 mg/day
pregabalin. The blind could be broken for individual patients at any time during the study
if necessary for proper treatment of a serious adverse event. The blind was broken for
Patient 027-027009 after the occurrence of a visual field defect; the patient was receiving
placebo. The blind was broken for patients whose data were included in the planned,
protocol-specified interim analysis. With these exceptions, the blind was maintained
until the study completed and all decisions regarding data
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Diagnosis and Criteria for Inclusion: Men or nonpregnant, nonlactating women 12
years of age (other trials were age 18 and above), of any race, weighing > 40 kg (88
1b) with partial seizures (simple partial, complex partial, and/or secondarily generalized
tonic clonic) were eligible. Patients failed to have adequate seizure control in the past
while on standard AEDs and were receiving 1 to 3 standard AEDs at doses within an
acceptable therapeutic range. Patients were required to have a minimum of 3 partial
seizures in the baseline 1 month prior to screening and for entry into baseline and 6
seizures in the 8 week baseline with no 4 week seizure free period (Reviewer note: this
was the same for all 3 double blind trials).

Concomitant medications: single antidepressants were allowed. Like the other trials
benzos and phenobarb were consider AEDs. Patients were to be maintained on stable
dosages of concurrently administered AEDs. These stable dosages were to provide
plasma/serum AED concentrations within therapeutic range and also be tolerable for the
patient. During the double-blind phase, increasing the dose of AED was not allowed,
however, decreasing the dose was allowed if CNS toxicity occurred.

Prohibited medications: Felbamate, vigabatrin, vagus nerve stimulators, other
investigational agents or devices. In addition, gabapentin was tapered off prior to
initiating pregabalin in the trial.

Guidelines for patient withdrawal: Patients experiencing an increase in seizure
frequency, duration or severity could be withdrawn and considered for the open label
study. Patients were removed from the study for the same reasons as studies 009 and
011)

Test Product, Dose and Mode of Administration: Pregabalin 25-mg capsules 100-mg
capsules Administration: Capsules administered BID

Duration of Treatment: 12 weeks

Criteria for Efficacy Evaluation: The principal criterton to establish efficacy of
pregabalin was the reduction in frequency of all partial seizures during the double-blind
period compared with the baseline period in the pregabalin groups versus the placebo
group. Efficacy was evaluated using response ratio (the primary efficacy parameter).
Secondary efficacy parameters were the responder rate and the percent change in 28-day
seizure rates in treatment compared to the baseline.

Statistical Methods:

A planned interim analysis was performed when the first 165 patients randomized had
completed or were withdrawn from the study. The interim analysis was done on all the
planned analysis measures using the ITT population only. The final efficacy analyses
were performed using both populations. The final safety analyses were performed using
the ITT population only. Haybittle and Peto methods were used as an adjustment of o =
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0.001 for the interim and o = 0.049 for the final analyses. All testing was 2-sided and
was done using SAS procedures.

The primary efficacy parameter was response ratio (RRatio or symmetrized percent
change) as a comparison of baseline 28-day partial seizure rate (B) with treatment 28-day
partial seizure rate (T) according to the formula: RRatio = [(T-B)/(T+B)] x 100. Analysis
was performed using an analysis of variance (ANOVA) model with treatment (as main
effect) and center (clusters) and RRatio as the dependent variable (o0 = 0.049, 2-sided).

The primary efficacy variable was the response for all partial seizures at the end of the
study (Week 12 of Treatment/ Termination). The primary analysis was performed on the
ITT population using an analysis of variance (ANOVA) model with treatment and cluster
as main effects, and rank of the RRatio as the dependent variable. ITT patients with no
double-blind seizure diary data had their baseline seizure frequency carried forward. The
primary efficacy outcomes were pairwise comparisons of pregabalin versus placebo, with
pregabalin 600 mg/day versus placebo being the primary comparison of interest. These
comparisons used a step-down procedure starting with the 600-mg/day dose versus
placebo (o0 = 0.049). If nonsignificant, all doses were declared not statistically significant
from placebo. If the first pairwise comparison was significant, then the procedure was
repeated, with o0 = 0.049, until either a nonsignificant result was obtained or the last (50
mg/day pregabalin versus placebo) comparison was made. All pregabalin versus
pregabalin comparisons were tested at oo = 0.049.

The study was considered positive if the 600 mg/day treatment group versus placebo, the
primary comparison using the I'TT population, was statistically significant in favor of the
600 mg/day treatment group.

The difference in unadjusted means was summarized for each pairwise comparison of
treatment groups overall, and by cluster. A 95% confidence interval for each difference in
means was also computed.

Generalizability of the ANOVA models was examined. Consistency of treatment effects
across clusters was explored by adding a treatment-by-cluster interaction term to the
ANOVA model. The interaction term was tested at a significance level of 0.15 to increase
the power of the test.

Secondary efficacy parameters: The responder rate, defined as the proportion of
patients who had a >50% reduction in seizure rate during treatment as compared to
baseline, and the percent change (PCH) in 28-day seizure rates in treatment compared to
baseline. The responder rate was compared between treatments at Week 12 of
treatment/termination using a Cochran-Mantel-Haenszel chi-square analysis adjusting for
cluster to test for a treatment difference. Data from the patients in the 4 pregabalin groups
and the placebo group were used to characterize the dose-response relationship between
pregabalin and partial seizure control as measured by the RRatio and the responder rate.
(Reviewer note: This dose response relationship was unique to Study 034).
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The percent change from baseline in 28-day partial seizure rates was summarized by
treatment group for both the ITT and evaluable populations at Week 12 of
treatment/Termination. These data were summarized by descriptive statistics only, no
inferential analysis was performed.

Descriptive statistics were used to summarize all 3 efficacy parameters by treatment
- group for each seizure type including all partial, simple partial, complex partial, partial
with secondary generalization, and partial without secondary generalization.

RRatio, responder rate, and percent change were also summarized by seizure type. The
length of seizure-free intervals and the number of seizure-free days per a 28-day period
(planned evaluation) and number and percent of patients who were seizure free (ad hoc
analysis) were also assessed. The ad hoc efficacy parameter was the number and
percent of patients who were seizure free for the last 28 days, 42 days, 56 days and last
70 days of their double blind treatment.

Primary analysis population was the intent-to-treat (ITT) population (all patients
randomized who received at least one dose of study medication). The secondary analysis
population was the evaluable population (all patients randomized who received at least 28
days of study medication and had a minimum of 28 days of seizure diary data within both
the baseline phase and the double-blind phase).

Ad hoc efficacy analysis

Based on the robust effect on efficacy seen in other endpoints after the blind was broken,
as well as anecdotal evidence from investigators during the study, the question of whether
pregabalin could enable refractory patients to become seizure free was explored. An ad
hoc analysis of the patients who were seizure free during their last 28, 42, 56, and 70 days
of double-blind treatment was performed.

It was theorized that pregabalin may need a period of several weeks before reaching a
level of efficacy sufficient to totally eliminate seizures in some patients within a
refractory population. Two different sets of criteria were used to define which patients
were to be considered seizure free during the specified evaluation periods. The restrictive
method required patients to have at least 2 weeks of double-blind treatment prior to the
seizure-free evaluation period and seizure diary data for at least 75% of each time period.
A second, broader method put no restriction on missing diary data and did not require
patients to have at least 2 weeks of double-blind treatment prior to the seizure-free
evaluation period; rather, the evaluation period could begin on the first day of study
medication. The denominator for calculation of the percentage of seizure free patients in
each treatment group was the total number of ITT patients in the treatment group. The
number and percent of patients who were seizure free in each of the 4 time periods (using
both definitions of seizure-free) were compared between each pregabalin treatment group
and placebo using Fisher’s exact test.
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9.2 Study 034 Efficacy Conclusions

9.2.1 ITT Patient Characteristics and Disposition

No important differences were found between treatment groups in demographic
characteristics. All of the patients who entered the double-blind treatment phase had
medically refractory partial seizures. A total of 455 patients were randomized to
treatment, and 453 received treatment (ITT) population (Table 5). Of the 453 patients in
the ITT population, 100 were randomized to the placebo group, 88 to the 50 mg/day
pregabalin group, 86 to the 150 mg/day pregabalin group, 90 to the 300 mg/day
pregabalin group, and 89 to the 600 mg/day pregabalin group. 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. The majority of the randomized
patients (83%) completed the study. However, there was a dose-related increase in the
incidence of withdrawals due to adverse events in the 600 mg/day (24%) and 300 mg/day
(14%) pregabalin groups relative to the placebo group (5%).

Table 5. Summary of Patient Characteristics: §TT Population

Chamcteristic Placeba Pregabalin Pregahalin Pregabalin Pregabalin Al Prepabatin - AR Patients
50 mgiday (BIDY 130 mgaday (BIDY 300 oypdday (103 600 mpiday (BENY
N = il N 88 N« 86 N 00 N = K6 N353 N =453
Gengder N (59)
Male 52 152.0P) 3 (49.3%) o (41.9%) 38 (33.3%) 33 (38.3%) 166 (37.0%) 218 {48.1%}
Female AR (AR 49 (336} S0 (5810 2 {26.7%) 46 (51.7% 87 (33.0%5 235
Premenarchal G (&P 0 {0.0%) 1 20%: 6 oL O (Gt PooahS%g !
Premenupausal 35729 30 (733%) 40 (B0.0%) 35 (833%) 33 79 B4 (77.5%) 180
Postenopaust 13 2E% 13 (265%) Y (18.0%) ER AL ) 12 (26.1%) 41 (V% 54
® (3% o (80.4%%) 73 (%9 B (R6.7%) T4OSAI%) T O30 (RS3%R) 385
Black, Non-Hispanic ?{.0%) 3. £ 9.53%) 4 (4% P2 24 hR%) 3
Hispasic {White or Blacky 7708 3 (345 4 {47 7 (8% 3 560 1’ {34%) 206
Asiin or Pacific [slander i {1.0%) 2 (2.5%) 1 11.2%% i (F1%58 2 {2.2%) & (L7 7
Amceioan Indinn or Alasken 0 10.0% IR TR L4 0 0% g (080 B 0% 03|
Native
ther P{nre 1 (L3%) 0 160%) & (¥ 1 {1.1%) O (XS K
Age (Years) N=1i00 N =88 N=%6 N=90 N« 5% N= 453
Maan (SD} VS{126) AR R ) 328 (11.9) ROy 384119
Median 40 30 38 37 38
Range 10-73 14-61 1264 1360 1275
Estimatid Creatinine Clearance N s 1) N =88 N =90 N=§9 N= 352 N 482
A Basdlioe tnk/min}
Mean {SD) 185 (324) 1o 2715 103 £27.8) 1R (327 114 133.6) Y (510) 109 (31.3)
Muedis 108 189 w13 1016 : 19.8 28 1642
Range 4232245 59.5-189.4 5531771 33-225 59.9-245.5 53-245.5 42.5-2455
Height (emy N=G9 No=8] N~ 84 N= 89 N §8 N= 349 N= 4§
Mean (SD) 170 (10.5) 168 (1G.1) 167 (1L 6?2 1.2y 69 (9.3 165 (16.5) 168 (10.5)
Median 170 166 I 169 im 168 168
Range 17108 144-191 134-206 140-191 {32-188 134-206 134-206
Weight &g} N o= 100 N §8 N« Re N =9 - N=§9 N 353 N 4353
Mean (SDy 88 (9D % (194) EEIRNRER i) 8 Q3% 86 (21.8) 78 (209} 79 (204
Meidian 77 77 n 36 ks 6 76
Range 43-128 33137 H-129 42-146 42-150 A2-180 42-180

I VAN
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Table 6. Summary of Epilepsy History: ITT Population
Characteristic Plaveha Pregatradi Pregabali Pregabali Progubali All Pregabali All Patients
Shmgiday {BI) 130 mgdlay (BID) 300 mgiday (BID) 600 meiduy (BID}
N = 160 N:=§§ $6 N =90 N = R N 383 N 483
ARe ut DHaghosi (YR}
N 100 88 R6 89 89 352 452
Mean (81 16 (13.6} 13 ity k4 {133) 2 Ly 3 d2n 1335 {12.4) 14 (2.7
Median {22 149 9.5 835 108 118 13
Range 6602 0:51.9 0494 0-49.3 0-60.1 b6 6.2
Duration of Epilepsy (Years)
N IO 88 56 htg 39 352 432
M {SDy 24 (140 25 (I8} 2412 262 (13.5) 253 {135 25 (1) 25 (132
Median 223 2445 27 268 261 230 243
Range 4.8-63.2 1152 L1712 3.3-392 L2629 L1702 0.8-71.2
Etinogy, N (%}
Uk 43 (0% 39 4d3%) 37 43.0%) 47 {32.2%) 42 47.2%) 165 146.7%) 208 (453.9%)
infoections R (8 TOBIEY) 5 (17.9%) 12 (13.3%) LI AR 5] A2 119% M (.0%)
Traumu 20 aNaRG 2 258 16 (186%) 3 (4B 0 (N3G TLOR0.3% 92 (22.3%)
Family History S (04P5) N (3.7%4) 7 18.1%6) 3 {8.9%) 6 (6.7%) 26 2% 35 7.7%
Birth Compfications 3 (Xo%) 7 i80%) 4 {47%) 7 {71.8%) 7 (T 25 (% 28 6.2%)
Other 19 (39.0%) 13 (7.9%) Y (12.8%) 002 13 {19.4%) 30 (14.2%) 69 {15.2%)
28-Day Sehmre Rate at Baseline
$ 14K 88 36 L] 89
Meun {SD)} 274 50.2) 231 (365 390 (267 18.6 i269)
Medin 3.8 98 9
Range 32835 2-205 2-162
Lloncurrent ALDs N (%) .
| AED 26 126.0%) 30 415 PY NI 30 330 22 (21 7% 0% (339855 138 (29 8%)
5 ¥ (80%) 3 @Az 4 {51.2%) 46 (51.3%) 39 $35.1%) 178 (50.4%3 226 ¢49.9%)
13 {24.0%) 18 030 5 (174%) 1 (15.6%) IR {202%) 6y (18.4%) B {19.6°%0)
2 240% t ¢1.1%1 & (8% 0 (0% 0 0 i tiw 3039
Table 7. Summary of History of Seizure Tvpes: ITT Population
- [Number (%) of Patients]
Seizure Type Placebo Pregabatin Pregabalin Pregabatin Pregabalin All Al Patients
Stmgiday (BID) 130 mgsday (BID) 300 mgeduy (BID) 606 myp/day {BID)  Pregabalin
N= 50 N g8 b N = N g0 { = 353 N = 333
Pantial 100 (50.0%; 58 {100.6%) 26 (100.8%) 96 (100.0%) 0 (100.0%)° 333 4531 G1.0%Y
(HiD%ey
Singple Panial 56 (360 42 {(17.7%) 41 {47.7%) 3t (56.7%) 184 {52.1%) 2 o)
With Aotor Sy mptoms 20 (2 13 (14.8%) Oi123%) 22 (24.4%%) 63 (18.4%) LAY
Wish Somatosensory or Special 36 (3B 27 (0P 19 (201%) 27 130.0%) 105 {28.0%3 131 128.9%)
Sensory Symptons .
With Autonomic Symptoms 74T (5, 7%3 7 8.1%) 9 (245 37 24t 34 175U
With Psychic Symploms 18 (1808} I8 (20,9%; 17 (18.9%} 67 (190K A5 [i8.8%)
Complex Partial 85 188.0%) ¢ 72 83 7%) 3 (92.2%) (99.7%5°
Beginaing as ST and Progresst 3 (30.0%) £89.4%) 41 (47.7%) A6 (31.1%} 152.8%0
T topairmen of Conscleusness
With Impairment of Consclousness 54 (840%) 51 (58.0%%) 43 1523%) 55 (61.1%) 47 {532.5%) 198 {36.190)
2t Onsel
Partial Secondarily Geaeralized 3 (36.0%) 55 (B25%) 55 (64.0%%) 59 (65.6%) 56 {02.9%F 2Z5063.7%)"
Grneralized 13 113489 5 5.7%) 4 (16.3%) 9 12 {13.5%) 0 (t13%)
Absence LN G X) 273 0 (1A% 2 2.3%) 2 0 0.0%) 4 (1%
Mreclonic 2 R.0%) 0 {00%) I 23%) i (G (XA 3R
Clonic ? [0.05%) U (1.1%) o {0.0%) ] I {LI%) 2 (0.06%)
Tonic (L% 0 (@0 2 Q%) 1 T (v 3 (0.8
Tonie-Clonie 10 (1ern 5 i5.9%) 10 {i1.6%) ? 1 {12.4%) 33 (93
Atenic 0 I6dre) 0 (B0%) (2.3%) 0 0 00%) 2 6% 2 (0.4%)

Unclassitied

T

Includes seizure bistory data from 1 patient (Patieat 027015 not entered in dotabase

patients.

Exposure to study medication in Study 034

‘Complex partial seizures were the most frequent seizure type occurring in 91% of
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Table 9. Summary of Exposure: I'TT Population

Duration of  Placebo Pregabalin Pregabalin Pregabalin Pregabalin
Exposure 50 mg/day (BID) 150 mg/day (BID) 300 mgiday (BID) 600 ing/day (BID)
N =100 N=88 N =86 N=90 N = 89

=1 Day 100 (100.0%) 88 (100.0%) 86 (100.0%) 90 (100.0%) 89 (100.0%)
21 Week 99 (99.0%) 88 (100.0%) 86 (100.0%) 82 (91.1%) 75 (84.3%)
=2 Weeks 99 (99.0%) B4 (955%) 85 (98.8%) 80 (88.9%) T2 (80.9%)
>4 Weeks 98 (98.0%) 81 (92.0%) 82 (95.3%) 78 (86.7%) 70 (78.7%)
26 Weeks 96 (96.0%) 79 (89.8% 82 (95.3%) 74 (822%) 67 (75.3%)
>8 Weeks 92 (92.0%) 78 (88.6%) 82 (95.3%) 74 (822%) 66 {74.2%)
210 Weeks 89 (89.0%) 78 (88.6%) 80 (93.0%) 72 (80.0%) 63 (70.8%)
>12 Weeks 65 (65.0%) 54 (61%) 57 (66.3%) 50 (55.6%) 42 (47.2%)

Patient disposition in Study 034

Table 10. Summary of Paticnt Disposition
[Number (%) of Patients]

Disposition Placcho Pregabalin Prepabalin Pregabalin Pregabalin All Patients
S0 mgfday (BID) 150 mpsday (BID) 300 meiday (BID) 600 me/day (BID)
Intered Baseline . 586
Withdrawn During Bascline {E3]
Adverse Evem 4
lack of Comphance i3
Other/Administrative 14
Intered Double-Blind (Randomized) 100 8K 8% 90 89 453
Withdrawals During Double-Blisd 13 (13.0%) 16 (11.4%) T{8.0%) 19 (210%) . 28 (31.5%) 77 (16.9%)
{.ack of Eilicacy S {5.0%) P (L1%) 1 {1.1%) 2 (2.2%) 4 (4.5%) 13 (2.9%)
Adverse Event 5 ) 6 (6.8%) 1 (1% 13 (14.4%) 2 (23.6%) 46 {10.1%)
Lack of Compliance O ¢0.0%%) 0 {0.0%) 1 (L1%) It 2 (22%) 4 (0.9%)
Other/Administrative 3 5.0 3 {3.4%%) 4 {35%) 3 (3.3%) 1 (11%) i3 (3.3%)
Completed Study 87 (87.0%) TR (R8.6%) 81 (92.0%) 71 (78.9%) 61 (68.5%) 378 (83.1%)
Entered Open-Label Suxdy 87 (87.0%4) 78 (8R.6%) 81 (92.0%%) 73 (83.3%) 73 (82.0%) 304 (86.6%)

9.2.2 Primary Efficacy Results

Based on the RRatio, all pregabalin treatment groups, except for the 50 mg/day group,
showed statistically significantly greater reductions in seizures compared to the placebo
group (based on the Ruberg step down procedure for controlling the overall type I error
rate at 0.049). The 150 mg/day group was a minimum effective dose. Mean RRatio data
are summarized in Figure 2 and Table 11. RR ratio by cluster is reproduced from
Appendix C.15.
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50 150 300 600
mg/day mg/day mg/day mg/day
Placebo (BID) (BID) (BID) (BID)
N=100  N=88 N =86 N =90 N =89
0
I -4 I
-10 p =0.4232
2
—
52 20+
> p < 0.0001
oo, '
g -30-) p < 0.0001
-40 p < 0.0001
50 p-Values show comparison with placebo based on primary analysis, o = 0.049.

VAL/CLC/030200
1008/034/RRatiol .DG4

Figure 2. Mean RRatio (All Partial Seizures): ITT Population

Table 11. Summary of RRatio (All Partial Seizures): ITT Population

Period Placebo  Pregabalin Pregabalin Pregabalin  Pregabalin
50 mg/day 150 mg/day 300 mg/day 600 mg/day
(BID) (BID) (BID) (BID)

- N=100 N=2388 N=286 N=290 N =289

All Double-Blind

Mean ' -3.8 -6.2 -20.5 -27.8 -37.4
SDh 25.6 23.7 296 36.5 444
Median , 0 -4.5 -21 -22.5 -34.1
Minimum -78.9 -65 -100 -100 -100
Maximum . 72.8 81.1 53.1 72 92

RR Ratio by Cluster (compare to the Responder Rate Appendix C18 below.)

(Reviewer Note: There is a large range of mean RR ratios per cluster in all dose groups
with no clear trend to this reviewer for a more robust difference between the 300mg and
600mg dose groups.) ’
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APPENDIX C.15

Figure of Response Ratio (Al Partial Seizures) by Cluster: Intent-to-Treat Population

Pragsahali Prosahali - . :
O Plcebo —i— 1TCE iy ¥ ! Pregabalin. ngaba}:n
50 me/day 150 mg/day 200 myday 600 mgiday
20+
0 .....
5 20
=
&
50 -
P N— )
80

H 2 3 4 3 o 7 8 9 10 #1113 14 15 16 17 18 19 20
(28) 35) (25) U9 (28) 23 2B (8 26y 22) (3 21) (%) {22 28 (%) {23) QU 24)
Cluster ’

{Number of Patients}
VALACLCA 000

S B 1 Clasters by RRajio DGS

This figure summarizes the mean RRatio by treatment for each of the 19 clusters in the study. During the blinded review, it
was noted Cluster 12 had dropped to below N = {8 randomized (minimum planned cluster size), and was thus combined with
another cluster (Cluster 2) from the same area of the country. As a resulf, Cluster 12 is absent.

9.2.3 Secondary Efficacy analyses

Responder rate - A patient was classified as a responder if they experienced at least a
50% reduction in seizure frequency compared to the baseline. All pregabalin groups,
except for the 50 mg/day group, had statistically significantly greater responder rates,
compared to placebo. The percent responders in each group are presented in Figure 3.
(Reviewer note: It 1s interesting to see the more robust results in this study in the 150mg
dose group and compare it to the results in Study 11 — see section 8.2.3 for comparison.
The reason for the more robust results is unknown.)

JAY
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p-Values show comparison with placebo based on CMH Chi Square, o = 0.049.

p <0.001

w
T

£

Responder Rate (%)

L I
0
N=100 N=86 N=90 N=89
Placebo 50 150 300 600
mg/day mg/day mg/day mg/day
(BID) (BID) (BID) (BID)

VAL/CLC/030200
1008/034/Responder Rate1 DG4

Figure 3. Responder Rate (All Partial Seizures): 1TT Population

Statistically significant treatment-by-cluster interactions were found with the 50 and 300
mg/day groups relative to placebo, but were not considered of sufficient magnitude to
significantly impact results. (Reviewer note: This graph provided in Appendix C.18 of
the study report is almost uninterpretable. The range of responder rates in all cluster
groups vary so much that I cannot see any trend.) A majority of the clusters favored 300
mg/day over placebo. It is also noted that these interactions were not present with the
RRatio. (Reviewer note: The RR Ratio show a high degree of variability as well, refer to
Appendix C.15 above.)

\
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APPENDIX €18

Figure of Responder Rate {All Partial Seizures) by Cluster: Intent-to-Treat Population

b= Placcho —— ljregabi]iin —_ Picgabajix\ o Pregabalin . Pregaba‘!in
50 mg/day 150 myday 300 mgiday B00 wp/day
100
80
&
=60
2
= 40
H
f-"4
20~
0= £ O i
12 3 4 5 6 7T 8§ 9 10 11 13 14 15 16 17 18 19 20
(28) {35) (25) (1) (28) {23) (23) (18) (26) (22) (B3l} (21) (19) (22) {28) (18} (23) {20) (2
Cluster

{Nwmmber of Patients)
VALICLCAL200D
HIOS/DI3/Clustens by Responder Rate DG &

This figure summarizes the percent responder rate by treatiment for cach of the 19 clusters in the siudy. During the blinded
review, it was noted Cluster 12 had dropped to below N = 18 randomized (minumum planned cluster size), and was thus
combined with another cluster (Cluster 2) from the same area of the country. As a result, Cluster 12 is absent.

The median percent change from baseline for the ITT population was -51% in the 600
mg/day, -37% in the 300 mg/day, -35% in the 150 mg/day, -9% in the 50 mg/day
pregabalin groups and 0% in the placebo group. These results support the RRatio results.
The median treatment differences and corresponding confidence intervals are presented
in Appendix C.20.

i
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APPENDIX C.20

Summary of Median Percent Change From Baseline and Confidence Intervals:
Intent-to-Treat

Summary of Median Percent Change From Baseline (All Partial Seiiures):

ITT Population
Treatment Comparisons Median Treatment Differences”
N° Medians 95% CI
PGB 600 mg/day BID/Placebo 89/100 -43.9 [-57.8,-31.1]
PGB 300 mg/day BID/Placebo 90/100 -33.0 [-46.0, -20.4]
PGB 150 mg/day BID/Placebo 86/100 259 [-38.3,-13.9]
PGB 50 mg/day BID/Placebo 88/100 -5.2 [-15.8,6.7]
PGB 600 mg/day BID/50 mg/day BID 89/88 -39.8 [-53.0, -26.3]
PGB 300 mg/day BID/50 mg/day BID 90/88 -28.7 [-40.9, -15.7]
PGB 150 mg/day BID/50 mg/day BID 86/88 -22.1 [-33.5,-9.6]
PGB 600 mg/day BID/150 mg/day BID 89/86 -19.5 [-32.3,-5.1]
PGB 300 mg/day BID/150 mg/day BID 90/86 -7.0 [-20.1,5.8]
PGB 600 mg/day BID/300 mg/day BID 89/90 -11.2 [-24.7, 1.5]

a

N in Group 1/N in Group 2

Results by seizure type

Based on median treatment differences for the percent change

In general, the efficacy endpoint for each seizure type showed similar trends to those seen
for all partial seizures combined, with dose-related reductions over the entire double-
blind period seen at doses of 600, 300, and 150 mg/day. The primary efficacy endpoint,
mean RRatio, by seizure type is presented in Table 13. An exception to the dose-related
trend seen at the 3 highest dose levels occurred for partial seizures with secondary
generalization. The mean RRatio, median percent change and the responder rate for this
seizure type showed some reduction in seizures at the 2 highest dose levels relative to
placebo but the response was not as pronounced as for all partial seizures; and, no effect
was seen at the 150 mg/day dose level. Per the sponsor, it should be noted that across
the groups relatively few patients experienced this seizure type, resulting in small sample

sizes per group and more variation.

APPEARS THIS WAY
ON ORIGINAL
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Table 13. Summary of RRatio by Seizure Type (All Partial Seizures): ITT Population

All Double-Blind Placebo Pregabalin Dose, mg/day (B1D)
) 50 150 300 600
N =100 N = 88 N =86 N=90 N =89
Simple Partial Seizures
N 48 44 42 46 45
Mean 22 0.3 -10.7 -23.5 -46.5
SD 58.5 54.6 61.3 48.4 58.2
Median -5 -3.7 -11 -17.6 -61.4
Minimum -100 -100 ~-1060 -100 -100
Maximum 100 100 100 100 100
Complex Partial Seizures
N 90 82 75 79 80
Mean 0.5 -5.8 -18 -25.5 -36.7
Sb 38 37.8 41.3 47.4 52.7
Median 1.5 -5.7 -23.3 -21.1 -37.2
Minimum -80 -100 -100 -100 -100
Maximum 100 100 100 100 100
YA
Partial Seizures Without Generalization
N 100 87 84 87 89
Mean -0.7 -5.1 214 -28.3 -353
SD 30.6 27.6 353 379 49.9
Median 0.4 4.5 -23.1 -21.1 -38.5
Minimum . -78.9 -100 -100 -100 -100
Maximumn 100 100 100 72 100
All Partial Seizures
N 100 88 86 90 89
Mean 3.8 -6.2 -20.5 -27.8 -37.4
Sb 25.6 23.7 29.6 36.5 44 .4
Median ’ 0 -4.5 -21 -22.5 -34.1
Minimum -78.9 - -65 -100 -100 -100
Maximum 72.8 81.1 53.1 72 92

New partial seizures - New partial seizure types were observed after baseline for a few
patients in the placebo and the 50, 150, and 300 mg/day pregabalin groups, but there were
no treatment-related differences, and no pronounced increase in any seizure type.

9.2.4 Ad Hoc Analyses

PPEARS THIS WAY

ON ORIGINAL
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There was a treatment-related increase in both the median and maximum length of
seizure-free intervals, in terms of mean percent change from baseline, for patients in the
600, 300, and 150 mg/day groups when compared to patients in the placebo group.

- Similarly, there was a slight increase in the percent change from baseline in median
number of seizure-free days per 28-day interval in the 600, 300, and 150 mg/day dose
groups relative to placebo.

The planned descriptive statistics summarized the length of seizure-free intervals and the
number of seizure-free days per a 28-day period, but did not summarize the number of
patients that were seizure free during all or part of the double-blind period. Based on the
robust effect on efficacy seen in other endpoints after the blind was broken, as well as
anecdotal evidence from investigators during the study, the questiori of whether
pregabalin could enable refractory patients to become seizure free was explored in ad hoc
analyses.

In the ad hoc analysis of the number and percent of patients seizure free, trends were seen
favoring the 300 and 600 mg/day doses of pregabalin compared to placebo at the 28- and
42-day seizure-free periods but no statistically significant differences were found. This is
illustrated in Sponsor Table 14.

Table 14, Summary of Seizure Free Ad Hoc Analysis (All Partial Seizures):
Restrictive Method®: ITT Population

Placebo Pregabalin Dose, mg/day (BID)
50 150 300 600
N =100 N =88 N =286 N=90 N=89

Last 28 days

n 8 4 5 10 15

% 8 5 6 11 17
Last 42 days

n 3 1 2 3 .7

% 3 R 2 3 .8
Last 56 days

n 2 1 2 2 5

% 2 ] 2 2
Last 70 days ’

n 0 1 0 0 1

% 0 1 0 0 1

For the purpose of this summary, the seizure-free period started if patients: 1) had been receiving
study medication for at least 2 weeks prior to the start of the seizure-free period; and 2) had at least
3 weeks of seizure diary data in a 4 week period. ’

For the pregabalin 600 mg/day, 15 (17%) of patients were seizure free for the last 28 days
compared with 10 (11%) in pregabalin 300 mg/day and 8 (8%) in placebo. Trends were
seen favoring the 300 and 600 mg/day doses of pregabalin compared to placebo at the 28-
and 42-day seizure-free periods, but no statistically significant differences were found -
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(Fisher’s Exact test). (Reviewer note: These are small numbers of patients considering
the overall size of the study and should be interpreted with caution.)

10 Appendix 4 Review of Individual Study Report- Study 145
(Protocol 1008-145)

(Discontinued due to carcinogenicity concerns by FDA)

10.1 Study 145 — (Protocol 1008-145) Outline

Title of Study: Pregabalin BID Add-On Titration Trial: A Randomized, Double-Blind,
Placebo- Controlled, Parallel-Group, Multicenter Study in Patients With Partial Seizures.

Investigators:

Study Center(s): Twenty-three centers in the United States (US) and Canada were
shipped drug and/or entered patients into baseline; 1 of these centers had patients who
received study medication..

Publication (reference): None
Studied Period (years): 01/16/01 to 02/16/01 Phase of Development: 3

Objective(s): The original objectives were to assess the efficacy, safety, and tolerability
of 2 pregabalin treatments (600 mg/day fixed dose; 150-600 mg/day titration) to placebo
as adjunctive therapy in reducing seizure frequency in patients with partial seizures.

However, based on the results of a 2-year mouse bioassay in which there was an
increased incidence of hemangiosarcoma, the Food and Drug Administration (FDA)
required a reassessment of pregabalin studies conducted in the US. This study, which was
to investigate the effects of titration by direct comparison of concurrent groups, was not
considered necessary to support the initial New Drug Application (NDA) registration.
Pregabalin had been administered without titration in 1 pivotal epilepsy study, and with
titration in 2 pivotal epilepsy studies. Because sufficient data on the efficacy and safety of
pregabalin administered with and without titration already existed, patient participation in
this study did not meet risk-benefit criteria acceptable to the FDA. This study was
discontinued early in enrollment. The low enrollment did not permit assessment of
efficacy. The revised objective of the study was to assess the safety of pregabalin.

Methodology: Following screening and a 6-week baseline phase, patients entered a 12-
week double-blind, randomized, placebo-controlled, parallel group, multicenter study.
Randomization was to 1 of 3 treatment groups: (1) pregabalin 600 mg/day administered
in a divided dose twice daily (BID), (2) escalating doses of pregabalin 150, 300, 450, and
600 mg/day (BID) titrated based on patient response and tolerability at 2- or 4-week
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intervals, or (3) placebo administered BID for the 12-week double-blind treatment.
Current antiepileptic drug (AED) therapy was maintained.

Number of Patients: This study was discontinued after 3 patients were randomized and
had received study medication. Two patients were randomized to 600 mg/day fixed dose
pregabalin group and 1 patient was randomized to the 150 to 600 mg/day titration
pregabalin groups.

Diagnosis and Main Criteria for Inclusion: Men or nonpregnant, nonlactating women,
16 years of age, of any race, weighing 40 kg (88 1b) with partial seizures (simple partial,
complex partial, and/or secondarily generalized tonic clonic) were eligible. Patients were
on stable dosages of 1 to 3 standard AEDs, with at least 4 partial seizures during the 6-
week baseline phase and no 28-day period free of partial seizures.

Test Product: 50-mg, 75-mg, 150-mg, 300mg capsules of Lyrica ™ Pregabalin :
Capsules administered BID

" Duration of Treatment: 12 weeks
Criteria for Evaluation:

Efficacy: Because the study was discontinued, the sample size did not permit efficacy
evaluation.

10.2 Study 145 - Results summary

Patient Characteristics: Two women (1 white, 1 black) were randomized to the fixed-
dose group, and 1 white woman was randomized to the titration pregabalin group. The
patients ranged from 39 to 49 years of age, with the duration of epilepsy ranging from 6
to 40 years. One patient in the fixed-dose group withdrew due to lack of compliance after
19 days of exposure (12 days at full dose, 1 week taper to withdrawal). The other 2
patients (1 fixed dose, 1 titration) terminated because the study closed; they were exposed
approximately 1 month (28 days, 34 days). The titration patient had received 150 mg/day
for 2 weeks and 300 mg/day for I week before tapering to withdrawal.
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