maximum duration and to the maximum daily dose was similar to that shown above for the
median dose (Ref: Sponsor’s Appendix I, Tables 5.3.1-2 and 5.3.1-4).

Of the 60 patients in the preceding table with median doses of >3200 mg/day, 57 had median
doses of >3200 to <4200 mg/day (Appendix I, Table 5.3.1-6). Fifty (88%) patients received that
dose for at least 6 months, 44 (77%) for at least 12 months, and 26 (46%) for at least 24 months.
One (2%) patient received a median dose within that range for 4 years or more. Three patients
had median doses of 4200 to 4800 mg day. All 3 patients received that dose for at least 6
months, 2 (67%) received it for at least 12 months, and 1 (33%) received it for at least 36
months. The maximum daily dose administered to any patient with epilepsy was 7200 mg/day
(Ref: Sponsor’s Appendix I, Tables 5.3.1-5 and 5.3.1-6).

Extent of exposure to rufinamide is summarized by median daily dose and weight, in both
mg/kg/day and mg/day, in Appendix Table 4 (Sponsor’s Table 5.2-2, ISS). A majority of the
patients were adults and weighed more than 50 kg at baseline. Those patients received higher
doses, and for longer durations.

Sponsor’s Tables 5.2-3 and 5.2-4 (Appendix Table 4 of this review) displayed the duration of
exposure to study drug (rufinamide or placebo) for all treated patients with epilepsy by age group
and sex, respectively. The results were similar for rufinamide and placebo within each
demographic subgroup, and duration of exposure to rufinamide was consistent across subgroups.

Exposure Adult Double-blind

Extent of exposure for rufinamide-treated adult double-blind subgroup of patients is summarized
by median daily dose in Appendix Table 4 (Sponsor’s 5.3-1, ISS). Median doses were less than
1600 mg/day for 441 (61.3%) patients, 1600 to less than 2400 mg/day for 158 (21.9%) patients,
and 2400 to 3200 mg/day for 121 (16.8%) patients. The duration of exposure was less than 3
months for a majority of the patients who received less than 2400 mg/day, and was at least 3
month for 81% of the patients who received the highest median doses.

The total exposure to study drug in this population was 187.49 patient-years for rufinamide and
74.17 patient-years for placebo. The median duration of exposure was 2.8 months for the
rufinamide group and 3.0 months for the placebo group (Ref: Sponsor’s Appendix I, Table 5.4.1-
1). The mean daily dose of rufinamide was 1175.3 mg/day, and the median daily dose was 800
mg/day. The daily dose taken for the maximum duration was 1200.6 mg/day (mean) or 800
mg/day (median). The maximum daily dose was 1273.1 mg/day (mean) or 800 mg/day
(median). Exposure to the rufinamide dose given for the maximum duration and to the
maximum daily dose was similar to that shown above for the median dose (Ref: Sponsor’s
Appendix I, Tables 5.4.1-2 and 5.4.1-4).

Appendix Table 4 (Sponsor’s Tables 5.3-2 and 5.3-3, ISS) displays the duration of exposure to
study drug (rufinamide or placebo) by age group and sex, respectively. A majority of the
patients in this population were 17 to 64 years old, and the results were similar for rufinamide
and placebo within this subgroup. The results for male and female patients were similar.

Exposure Adult Double-blind with open-label extension

Extent of exposure to study drug for adult double-blind with open-label treatment phase is
summarized by median daily dose in Appendix Table 4 (Sponsor’s Table 5.4-1, ISS). Median
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doses were less than 1600 mg/day for 529 (56.8%) patients, 1600 to less than 2400 mg/day for
153 (16.4%) patients, 2400 to 3200 mg/day for 238 (25.5%) patients, and more than 3200
mg/day for 12 (1.3%) patients. The duration of exposure to these median daily doses ranged
from less than 1 month to 4 years or more. More than half of the 682 patients with median doses
of less than 2400 mg/day were treated for at least 6 months. More than half of the 250 patients
with median doses of 2400 mg/day or more were treated for at least 12 months.

The total exposure to rufinamide in this population was 1190.94 patient-years. The mean daily
dose of rufinamide was 1568.46 mg/day, the median daily dose was 1000 mg/day, and the
maximum daily dose was 1864.59 mg/day (mean) or 1600 mg/day (median) (Ref: Sponsor’s
Appendix ], Table 5.5.1-1). The daily dose given for the maximum duration per patient was a
mean of 1406.22 mg/day (median, 1000 mg/day). Exposure to the rufinamide dose given for the
maximum duration and to the maximum daily dose was similar to that shown above for the
median dose (Ref: Sponsor’s Appendix I, Tables 5.5.1-2 and 5.5.1-4).

Appendix Table 4 (Sponsor’s Tables 5.4-2 and 5.4-3, ISS) displays the duration of exposure to
study drug (rufinamide or placebo) by age group and sex, respectively. A majority of the
patients in this population were 17 to 64 years old, so no conclusions regarding age groups can
be drawn. Exposure to rufinamide was similar for male and female patients.

Exposure Mono-therapy double-blind

Extent of exposure for all rufinamide-treated patients during the mono-therapy substitution
studies is summarized by median daily dose in Appendix Table 4 (Sponsor’s Table 5.5-1, ISS).
Median doses were less than 2400 mg/day for 82 (39.4%) patients, 2400 to 3200 mg/day for 125
(60.1%) patients, and more than 3200 mg/day for 1 (0.5%) patient. The duration of exposure
was less than 3 months for approximately half of the patients (note that 10 days was the protocol-
specified maximum duration of treatment in 1 of the 3 studies [038] included in this population).

The total exposure to study drug in this population was 27.80 patient-years for rufinamide and
2.89 patient-years for placebo. The median duration of exposure was 1.18 months for the
rufinamide group and 0.17 months for the placebo group (Ref: Sponsor’s Appendix I, Table
5.6.1-1). The difference reflected the fact that most (52/67) of the placebo-treated patients in this
population were from Study 038, which had a protocol-specified maximum duration of 10 days.
The mean daily dose of rufinamide was 2088.9 mg/day, and the median daily dose was 3200
mg/day. The daily dose taken for the maximum duration was 2101.0 mg/day (mean) or 3200
mg/day (median). The maximum daily dose was 2118.3 mg/day (mean) or 3200 mg/day
(median). Exposure to the rufinamide dose given for the maximum duration and to the
maximum daily dose was similar to that shown above for the median dose (Ref: Sponsor’s
Appendix I, Tables 5.6.1-2 and 5.6.1-4).

Appendix Table 4 (Sponsor’s Tables 5.5-2 and 5.5-3, ISS) displays the duration of exposure to
study drug (rufinamide or placebo) by age group and sex, respectively. The results for
rufinamide and placebo within each demographic subgroup were similar to the results presented
above for all patients in this population. Duration of exposure to rufinamide was fairly
consistent across subgroups.

Exposure LGS double-blind
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Extent of exposure for all rufinamide-treated patients during the Double-blind Phase of the LGS
study (Study 022) is summarized by median daily dose in Appendix Table 4 (Sponsor’s Table
5.6-1, ISS). The median daily dose was calculated from doses taken during the Maintenance
Period only. The target dose for the Maintenance Period was approximately 45 mg/kg/day. The
- maximum permitted dose depended on the patient’s body weight: 1000 mg/day for patients who
weighed 18.0 to 29.0 kg; 1800 mg/day for those who weighed 29.1 to 50.0 kg; 2400 mg/day for
those who weighed 50.1 to 70.0 kg; and 3200 mg/day for those who weighed 70.1 kg or more. A
patient whose weight was approximately in the middle of one of those ranges would receive 45
mg/kg/day; a patient whose weight was in the lower end of the range would receive more than 45
mg/kg/day, whereas one whose weight was in the upper end of the range would receive less than
45 mg/kg/day. The recommended duration of the Maintenance Period was 70 days. Median
doses were less than 30 mg/kg/day for 10 (13.5%) patients, 30 to 45 mg/kg/day for 36 (48.6%)
patients, and more than 45 mg/kg/day for 28 (37.8%) patients. The duration of exposure was at
least 1 month for the majority of patients who received each median dose. '

The total exposure to study treatment was 16.04 patient-years in the rufinamide group and 14.19
patient-years in the placebo group for this population. The median duration of exposure was 2.8
months for both rufinamide and placebo (Ref: Sponsor’s Appendix I, Tables 5.7.1-1 and 5.7.1-
2). The mean dose of rufinamide was 40.82 mg/kg/day, and the median dose was 42.11
mg/kg/day. The dose given for the maximum duration was 40.63 mg/kg/day (mean) or 42.11
mg/kg/day (median). The maximum dose was 42.97 mg/kg/day (mean) or 43.33 mg/kg/day
(median); doses up to 94.3 mg/kg/day were given to patients in this population. Exposure to the
rufinamide dose given for the maximum duration and to the maximum daily dose was similar to
that shown above for the median dose (Ref: Sponsor’s Appendix I, Tables 5.7.1-6 and 5.7.1-8).

Extent of exposure based on the actual doses (tablets) administered is summarized by median
daily dose in Appendix Table 4 (Sponsor’s Table 5.6-2, ISS). The median doses were less than
1600 mg/day for 32 (43.2%) patients, 1600 to less than 2400 mg/day for 24 (32.4%) patients, and
2400 to 3200 mg/day for 18 (24.3%) patients. No patient received a median dose of more than
3200 mg/day. The duration of exposure was at least one month for the majority of patients who
received each median dose.

Appendix Table 4 (Sponsor’s Tables 5.6-3 and 5.6-4, ISS) displays the duration of exposure to
study drug (rufinamide of placebo) for patients in the double-blind LGS study by age group and
sex, respectively. The results were similar for rufinamide and placebo within each demographic
subgroup, and duration of exposure to rufinamide was consistent across subgroups.

Exposure LGS double-blind with open-label extension

Extent of exposure for all rufinamide-treated patients during both the Double-blind and
Extension Phases of the LGS study (Study 022/022E) is summarized by median daily dose in
Appendix Table 4 (Sponsor’s Table 5.7-1, ISS). The recommended doses during the Extension
Phase depended on the patient’s body weight, as described above. Higher doses were permitted
with approval by the sponsor.

One hundred thirty-five patients received rufinamide during the Double-blind Phase, the
Extension Phase or both phases in this study. Median doses were less than 30 mg/kg/day for 12
(8.9%) patients, 30 to 45 mg/kg/day for 52 (38.5%) patients, and more than 45 mg/kg/day for 71
(52.6%) patients. The cumulative duration of exposure during the Double-blind and Extension
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Phases was at least 12 months for more than half of the patients. Approximately one-quarter of
the patients with LGS were exposed to rufinamide for at least 24 months.

The total exposure to rufinamide in this population was 166.6 patient-years. The median
duration of exposure was 14.3 months (Ref: Sponsor’s Appendix I, Tables 5.8.1-1 and 5.8.1-2).
The mean dose was 44.62 mg/kg/day, and the median dose was 45.71 mg/kg/day. The daily
dose of maximum duration was 46.04 mg/kg/day (mean) or 46.15 mg/kg/day (median). The
maximum daily dose was 50.76 mg/kg/day (mean) or 50.00 mg/kg/day (median); doses up to
108.11 mg/kg/day were administered to patients in this population. Exposure to the dose given
for the maximum duration and maximum daily dose was similar to that shown above for the
median dose (Ref: Sponsor’s Appendix I, Tables 5.8.1-6 and 5.8.1-8). Based on the actual doses
(tablets) administered, median doses were less than 1600 mg/day for 54 (40.0%) patients, 1600
to less than 2400 mg/day for 43 (31.9%) patients, 2400 to 3200 mg/day for 31 (23.0%) patients,
and more than 3200 mg/day for 7 (5.2%) patients (Ref: Sponsor’s Appendix 5.8.1-4). Doses up
to 4800 mg/day were administered to patients in this population (Ref: Sponsor’s Appendix I,
Tables 5.8.1-3 and 5.8.1-5).

Appendix Table 4 (Sponsor’s Tables 5.7-2 and 5.7-3, ISS) displays the duration of exposure to
study drug (rufinamide or placebo) for this population by age group and sex, respectively. The
results were similar for rufinamide and placebo within each demographic subgroup, and duration
of exposure to rufinamide was consistent across subgroups.

Exposure Pediatric double-blind

Extent of exposure for all rufinamide-treated patients during the Double-blind Phases of studies
that enrolled pediatric patients with epilepsy is summarized by median daily dose in Appendix
Table 4 (Sponsor’s Table 5.8-1, ISS). The median daily dose was calculated from doses taken
during the Maintenance Period in studies with both Titration and Maintenance Periods. The
recommended duration of the Maintenance Period was 9 to 140 days. The majority of the
patients included in this population were from ,

Studies 022 and 021P, in which the maximum permitted dose depended on the patient’s body
weight: 1000 mg/day for patients who weighed 18.0 to 29.0 kg; 1800 mg/day for those who
weighed 29.1 to 50.0 kg; 2400 mg/day for those who weighed 50.1 to 70.0 kg (Study 022) or
those who weighed 50.1 kg or more (Study 021P); and 3200 mg/day for those who weighed 70.1
kg or more (Study 022).

Median doses were less than 30 mg/kg/day for 39 (1 8.4%) patients, 30 to 45 mg/kg/day for 101
(47.6%) patients, and more than 45 mg/kg/day for 72 (34.0%) patients. The duration of exposure
was at least 3 months for more than half of the patients within each median dose group.

The total exposure to study drug in this population was 50.32 patient-years for rufinamide and
46.54 patient-years for placebo. The median duration of exposure for both treatment groups was
3.0 months (Ref: Sponsor’s Appendix I, Tables 5.9.1-1 and 5.9.1-2). The mean daily dose of
rufinamide was 39.26 mg/kg/day, and the median daily dose was 41.96 mg/kg/day. The daily
dose taken for the maximum duration was 39.57 mg/kg/day (mean) or 41.76 mg/kg/day
(median). The maximum daily dose was 40.68 mg/kg/day (mean) or 42.55 mg/kg/day (median).
Exposure to the rufinamide dose given for the maximum duration and to the maximum daily
dose was similar to that shown above for the median dose (Ref: Sponsor’s Appendix I, Tables
5.9.1-6 and 5.9.1-8).
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Based on the actual doses (tablets) taken, median doses were less than 1600 mg/day for 109
(51.4%) patients, 1600 to less than 2400 mg/day for 65 (30.7%) patients, and 2400 to 3200
mg/day for 38 (17.9%) patients (Ref: Sponsor’s Appendix I, Table 5.9.1-4). No patient received
a median dose of more than 3200 mg/day. Results were shown in Sponsor’s Appendix I, Table
5.9.1-3 by dose of maximum duration and Table 5.9.1-5 by maximum dose.

Appendix Table 4 (Sponsor’s Tables 5.8-2 and 5.8-3, ISS) display the duration of exposure to
study drug (rufinamide or placebo) for this population by age group and sex, respectively. The
results were similar for rufinamide and placebo within each demographic subgroup, and duration
of exposure to rufinamide was consistent across subgroups.

Exposure Pediatric double-blind with open-label extension

Extent of exposure for all rufinamide-treated patients during both the Double-blind and
Extension Phases of the studies that enrolled pediatric patients is summarized by median daily
dose in Appendix Table 4 (Sponsor’s Table 5.9-1, ISS). The recommended doses during the

-Extension Phases of the studies (022 and 021P) that provided most of the patients in this
population depended on the patient’s body weight, as described above. Higher doses were
permitted with approval by the sponsor. '

Three hundred ninety-one pediatric patients received rufinamide during the Double-blind Phase,
the Extension Phase, or both phases of a study. Median doses were less than 30 mg/kg/day for
68 (17.4%) patients, 30 to 45 mg/kg/day for 161 (41.2%) patients, and more than 45 mg/kg/day
for 162 (41.4%) patients. The cumulative duration of exposure during the Double-blind and
Extension Phases was at least 6 months for more than half of the patients within each median
dose group (except the 10 to <20 mg/kg/day group). Approximately half of the pediatric patients
were exposed to rufinamide for 12 to 24 months.

The total exposure to rufinamide in this population was 489.46 patient-years. The median
duration of exposure was 14.5 months (Ref: Sponsor’s Appendix I, Tables 5.10.1-1 and 5.10.1-
2). The mean dose was 42.08 mg/kg/day, and the median dose was 41.67 mg/kg/day. The daily
dose of maximum duration was 43.50 mg/kg/day (mean) or 44.00 mg/kg/day (median). The
maximum daily dose was 55.48 mg/kg/day (mean) or 52.79 mg/kg/day (median); doses up to
151.90 mg/kg/day were administered to patients in this population. Exposure to the dose given
for the maximum duration and to the maximum daily dose was similar to that shown above for
the median dose (Ref: Sponsor’s Appendix I, Tables 5.10.1-6 and 5.10.1-8).

Based on the actual doses (tablets) taken, median doses were less than 1600 mg/day for 197
(50.4%) patients, 1600 to less than 2400 mg/day for 113 (28.9%) patients, 2400 to 3200 mg/day
for 74 (18.9%) patients, and more than 3200 mg/day for 7 (1.8%) patients (Ref: Sponsor’s
Appendix I, Table 5.10.1-4). Comparing this distribution with that described above for the
double-blind studies indicated that doses higher than the recommended maximum by body
weight were administered during the Extension Phase. Doses up to 4800 mg/day were
administered to patients in this population (Ref: Sponsor’s Appendix 1, Tables 5.10.1-3 and
5.10.1-5).

Appendix Table 4 (Sponsor’s Tables 5.9-2 and 5.9-3, ISS) displays the duration of exposure to
study drug (rufinamide or placebo) for this population by age group and sex, respectively. The
results were similar for rufinamide and placebo within each demographic subgroup, and duration
of exposure to rufinamide was consistent across subgroups.
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Exposure Diabetic neuropathy

In Study 0201, 61 patients received rufinamide 2400 mg/day and 64 patients received placebo
for up to 4 weeks. The median duration of exposure was 28 and 29 days, respectively. Forty-
seven (77.0%) of the rufinamide-treated patients and 48 (75.0%) of the placebo-treated patients
had cumulative exposure to study drug of at least 4 weeks. '

Exposure Healthy volunteers

In 21 studies, 326 subjects received rufinamide for 1 to 29 days (median, 3 days), and 90 subjects
received placebo for 1 to 28 days (median, 2 days). Average daily doses of rufinamide ranged
from 1.5 to 3333 mg/day (median, 600 mg/day); the maximum single daily dose for any subject
was 7200 mg. Thirty-two (9.8%) subjects received average doses of <400 mg/day, 254 (77.9%)
received 400 to <1600 mg/day, 30 (9.2%) received 1600 to <2400 mg/day, and 10 (3.1%)
received >3200 mg/day. Ninety-nine (30%) subjects received rufinamide for more than 7 days.
Of those 99 subjects, 22 received the drug for 28 or 29 days. See Sponsor’s Appendix I, Tables
5.11.1-1 and 5.11.1-2.

Summary of Exposure

In placebo-controlled clinical studies, doses ranged from 200 to 3200 mg/day.

In adults with partial seizures enrolled in adjunctive therapy studies, 932 patients received
rufinamide during the Double-blind Phase, the Extension Phase, or both phases of Studies
AE/PT2, AE/ET1, or 021A. The total exposure to rufinamide in this population was 1190.94
patient-years. The mean daily dose was 1568 mg/day. The duration of exposure ranged from
less than 1 month to 4 years or more. More than half of the 682 patients with median doses of
less than 2400 mg/day were treated for at least 6 months. More than half of the 250 patients with
median doses of 2400 mg/day were treated for at least 12 months.

In the LGS study, 135 patients received rufinamide during the Double-blind Phase, the Extension
Phase, or both phases in this study. The median duration of exposure was 14.3 months. The
mean dose was 45 mg/kg/day. The cumulative duration of exposure during the Double-blind and
Extension Phases was at least 12 months for more than half of the patients. Approximately one-
quarter of the patients with LGS were exposed to rufinamide for at least 24 months. The total
exposure to rufinamide in this population was 166.6 patient-years.

In the population of all rufinamide-treated patients with epilepsy, 1978 patients received
rufinamide during the Double-blind Phase, the Extension Phase, or both. The total exposure to
rufinamide in this population was 2552.96 patient-years. The mean daily dose was 1700 mg/day.
The duration of exposure ranged from less than 1 month to 4 years or more. More than half of
the 939 patients with median doses of less than 1600 mg/day were treated for at least 6 months.
More than half of the 1039 patients with median doses of 1600 mg/day or more were treated for
at least 12 months.

7.2.2  Description of Secondary Clinical Data Sources Used to Evaluate Safety
Not applicable.
7.2.2.1 Other studies

Not applicable.
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7.2.2.2 Postmarketing experience
Not applicable since the product is not marketed outside the US or in the US.
7.2.2.3 Literature

The data generated from the sponsor conducted clinical trials formed the basis upon which
efficacy and safety assessments were made. See section 8.6.

7.2.3 Adequacy of Overall Clinical Experience

See 7.2.

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

See respective sections for preclinical assessments. Generally, according to the Agency Pharm-
tox reviewer, the testing was adequate and the findings consistent with class agents. There were
no concerns that impacted clinical safety.

7.2.5 Adequacy of Routine Clinical Testing

See 7.1.7 (labs), 7.1.8 (vitals), 7.1.9 (ECG and QT).

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

Refer to Agency PK reviewer comments.

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and
Particularly for Drugs in the Class Represented by the New Drug;
Recommendations for Further Study

See Deaths and SUDEP 7.1.1, Other Significant AE 7.1.3 (CNS/Neuropsychiatric, Rash and
Hypersensitivity Reaction).

7.2.8 Assessment of Quality and Completeness of Data

These are discussed in section 4.3 under review strategy on how the quality of the data
influenced the approach to the review. Section 4.3 also addresses section 4.4 (data quality and
integrity).

7.2.9 Additional Submissions, Including Safety Update

These are discussed in section 2.5 (safety related regulatory activity).

7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of Data, and
Conclusions

See 1.3.3.
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7.4 General Methodology

See 4.3 (review strategy), 7.2 (adequacy of exposure and assessments), and 1.3.3 (safety
summary).

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence
7.4.1.1 Pooled data vs. individual study data

7.4.1.2 Combining data

7.4.2 Explorations for Predictive Factors

These are discussed in the respective sections when appropriate.

7.4.2.1 Explorations for dose dependency for adverse findings

Relationship between Rufinamide Plasma Concentration and Adverse Events

An exploratory analysis of the relationship between exposure and the occurrence of adverse
events which occurred in at least 20% subjects was undertaken (Study EMFFR2004/014/01) by
the sponsor. The adverse events were extracted from the clinical safety database, with one
record for each day when the selected adverse event was present during the double-blind period
only. Exposure parameters for rufinamide and other AEDs were derived from the PK models at
each visit and on the day of the adverse events. Only the subjects included in the efficacy
PK/PD analyses and in the PK drug-drug interaction analyses were included in the exposure-
safety analysis (N=1398). Each adverse event dataset contained demography data (sex, age and
weight at baseline), predicted rufinamide, carbamazepine, lamotrigine, phenobarbital, phenytoin,
topiramate, and valproate Cavss and presence or absence of vigabatrin. The probability of
occurrence was analyzed using logistic regression with stepwise inclusion of the covariates. The
main significant factors in the models are listed below; however, most covariates were
significant at a level of p <0.10.

— Nausea occurrence was mostly explained by increasing age, rufinamide Cayss, weight and
valproate concentrations, and less frequently with carbamazepine, phenobarbital or
vigabatrin.

— Vomiting was more frequent with increased rufinamide and phenytoin concentrations.

— The most important factors of fatigue were age, phenobarbital and topiramate concentrations.

— The major factors affecting the somnolence model were: rufinamide Cayss, concentrations of
phenytoin and weight.

— The most important factors of dizziness were: age, rufinamide C,yss, valproate, topiramate
and lamotrigine concentrations.

— The factors affecting diplopia were predominantly: carbamazepine, rufinamide
concentrations, age, phenobarbital and valproate concentrations.

Overall, the occurrence of the AEs was greater in adults than in the pediatric population. It

increased with rufinamide concentrations and with concomitant administration of other AEDs.
However, increasing age was associated with a decreased risk of occurrence of vomiting. The
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occurrence of all adverse events investigated was greater with increased rufinamide
concentrations, especially vomiting, somnolence, dizziness and nausea. Other AEDs had
significant effects on the likelihood of the selected adverse events occurring, although the
numbers of subjects given phenobarbital, topiramate or vigabatrin was small, and so conclusions
regarding these treatments were less robust than for others. Carbamazepine concentrations were
very strongly correlated with the occurrence of diplopia, and treatment with this compound was
most likely cause of diplopia in epileptic patients.

7.4.2.2 Explorations for time dependency for adverse findings

See 7.1.5 (Under Common AE) and 7.1.3.3 (Under Other significant AE). These are discussed
in these sections when appropriate.

7.4.2.3 Explorations for drug-demographic interactions

See 7.1.5 (Under Common AE) and 7.2.1.3 (Under Demographics).

7.4.2.4 Explorations for drug-disease interactions

No analyses of drug-disease interaction were performed (ISS, Section 12, p. 313)
7.4.2.5 Explorations for drug-drug interactions

See 8.2 (Under Drug-Drug Interactions).

7.4.3 Causality Determination

These are discussed in the respective sections when appropriate.

8 ADDITIONAL CLINICAL ISSUES
8.1 Dosing Regimen and Administration

See dosing regimen and administration section (1.3.4), special populations (8.3), effects of food
(1.3.4) above. Please refer to the Agency PK and Clinical Efficacy reviews for additional
information. Dose related adverse events are discussed in the AE sections above (section 7.1.2-
6).

8.2 Drug-Drug Interactions

h(4)

v

Information discussed under this section was presented in section 10 of the ISS

In vitro studies with rufinamide indicated that it has a low propensity for drug-drug interactions.
Rufinamide showed no significant inhibition of cytochrome P450 enzymes, very weak inhibition
for carboxylesterase, and has low protein binding. However, some in vitro and in vivo studies
indicated that rufinamide is a weak phenobarbital-type inducer of cytochrome P450 isoenzymes
and is also an inducer of rat-specific UDP-GT.
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As rufinamide did not induce its own metabolism, nor did it act as an inhibitor of
carboxylesterase activity, it is not expected to have significant drug-drug interactions with other
substrates for this enzyme. Drugs that may induce the activity of carboxylesterases may increase
the clearance of rufinamide. Broad-spectrum inducers such as carbamazepine and phenobarbital
may have minor effects on rufinamide metabolism via this mechanism. Drugs that are inhibitors
of carboxylesterases may decrease metabolism of rufinamide.

Effects of Rufinamide on other AEDs

Table 8.2.A summarizes the drug-drug interactions of rufinamide with other AEDs.

Compiling data across a number of studies, populations of all subjects treated with selected
AEDs, concomitantly with rufinamide or placebo were investigated. Population
pharmacokinetic analysis of the concentrations of carbamazepine, lamotrigine, phenobarbital,
phenytoin, topiramate and valproate was performed, using the average concentration at steady
state as the dependent variable, i.e. estimating only the apparent clearance of the AEDs and the
factors affecting clearance, including the effect of rufinamide. At typical rufinamide Cyss levels,
the effects of rufinamide on the pharmacokinetics of other AEDs were unlikely to have clinical
significance. Hence the effects of rufinamide on predicted clearance and concentrations of these
AEDs were small compared to pharmacokinetic and efficacy variability between subjects and
within subjects.

Phenytoin: The decrease in clearance of phenytoin estimated at typical levels of rufinamide
(Cavss 15 ng/mL) is predicted to increase plasma levels of phenytoin up to 21%. As phenytoin is.
known to have non-linear pharmacokinetics (clearance becomes saturated at higher doses), then
it is possible that exposure will be greater than the model prediction.

Appears This Way
On Origingy
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SAFETY TABLE 8.2.A
DRUG-DRUG INTERACTIONS WITH OTHER ANTI-EPILEPTIC DRUGS
AED Influence of Rufinamide on AED Influence of AED on Rufinamide
Co-administered concentration concentration
Carbamazepine Decrease by 7 to 13%” - Decrease by <30%. Dependent on dose of
' carbamazepine
Lamotrigine Decrease by 7 to 13%" . | No Effect
Phenobarbital Increase by 8 to 13%" Decrease by 25 to 46% 9. Independent on
dose or concentration of phenobarbital
Phenytoin Increase by 7 to 21%° Decrease by 25 to 46% . ©. Independent on
dose or concentration of phenytoin
Topiramate No Effect | No Effect
Valproate No Effect Increase by <16 to 70% 9. Dependent on
concentration of valproate
Vigabatrin Not Investigated Decrease by <30%. Independent on dose or
concentration of vigabatrin
Primidone Not Investigated Decrease by 25 to 46% 9- . Independent on
» dose or concentration of primidone
Benzodiazepines © Not Investigated No Effect
Ref: Modified Sponsor’s Table 3, - e
Note:
¥ Predictions are based on rufinamide concentrations at the maximum recommended dose of INOVELON®,
® Maximum changes predicted to be in children and in patients who achieve significantly higher levels of
ruf namide, as the effect of rufinamide of these AEDs is concentration-dependent.
9 All compounds of the benzodiazepine class were pooled to examine for “class effect” on rufinamide
clearance
9 Larger effects in children at high doses/concentrations of AEDs.
©) Phenobarbital, primidone and phenytoin were treated as a single covariate (phenobarbital-type inducers) to
examine the effect of these agents on rufinamide clearance.

Effects of Other AEDs on Rufinamide

The pharmacokinetic interactions between rufinamide and other AEDs were evaluated using
population pharmacokinetic modeling- population PK analysis using data pooled across Phase
2/3 studies was used to investigate the effects of other drugs on the pharmacokinetics of
rufinamide. The results of this analysis are presented in Table 1.3.5.A. Rufinamide had no
clinically relevant effect on carbamazepine, lamotrigine, phenobarbital, topiramate, or valproate
concentration. According to the sponsor, since rufinamide significantly increased plasma
concentrations of co-administered phenytoin (by up to 50%), consideration should be given to
reducing the dose of phenytoin (see above).

Potent cytochrome P450 enzyme inducers, such as carbamazepine, phenytoin, primidone and
phenobarbital appeared to increase the clearance of rufinamide. However, given that the
majority of clearance of rufinamide was via a non-CYP-dependent route, then the observed
interaction was unlikely to be entirely attributable to an interaction with this enzyme. Other
factors explaining this interaction were not known. Any effects, if they occurred, as anticipated
are likely to be more marked in the pediatric population compared to adults.

Valproate: Rufinamide clearance was decreased by valproate. According to the sponsor, in
children, valproate administration may lead to elevated levels of rufinamide by up to 70%. The
sponsor is recommending that patients stabilized on rufinamide before being prescribed
valproate should begin valproate therapy at a low dose, and titrate to a clinically effective dose.
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Effects of Rufinamide on other Medications

In clinical studies, it was demonstrated that rufinamide could increase the clearance of some co-
administered drugs. These include ethinyl estradiol, norethindrone, triazolam and
carbamazepine, all of which are known to be metabolized to some degree by cytochrome P450
3A4. Thus, this effect is perhaps consistent with weak induction of P450 3A4 by rufinamide.
Rufinamide did not affect clearance of olanzapine and did not appear to be an inducer of
cytochrome P450 1A2.

Hormonal contraceptives

An interaction study was conducted to determine the effect of rufinamide on co-administered
low-dose oral contraceptives (Ortho-Novum 1/35) in healthy female volunteers.
Coadministration of rufinamide and Ortho-Novum 1/35 resulted in mean decreases in the ethinyl
estradiol AUCo-24 by 22% and norethindrone AUCo-24 by 14%. Studies with other oral or implant
contraceptives were not been conducted. These changes in ethinyl estradiol and norethindrone
were small. However, tests for ovulation were not used in this study. The sponsor suggests that
female patients of childbearing age should be warned that the concurrent use of rufinamide with
hormonal contraceptives may render this method of contraception less effective. Additional non-
hormonal forms of contraception are recommended when using rufinamide.

Triazolam

Co-administration and pre-treatment with rufinamide (400mg bid) resulted in a 37% decrease in
AUC and a 23% decrease in Cmay 0f triazolam, a cytochrome 3A4 substrate.

Olanzapine

Co-administration and pre-treatment with rufinamide (400mg bid) resulted in no change in AUC
and Cpax of olanzapine, a cytochrome 1A2 substrate.

Reviewer Comments

Acceptance of results from the interaction studies would deperid on the Agency’s PK reviewer’s
assessments on the validity of the methods employed. In concurrence with the Agency PK
reviewer, these findings should be reflected in the appropriate section of the label. Please refer
to the Agency PK reviewer for further comments.

8.3  Special Populations

Gender

The influence of sex was assessed only in the population PK analyses. In the larger pooled
pharmacokinetics analysis, a small difference between male and female patients was estimated,
women showing a slightly lower apparent clearance. This effect was considered not clinically

important by the sponsor.

Race
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No specific study of ethnic differences in pharmacokinetics was conducted. The effect of ethnic
origin was evaluated by population PK modelling using the large pooled database and in a study
in healthy subjects. In the pooled dataset, only the Black and White populations were
sufficiently represented for an analysis, which showed no difference in clearance or volume of
distribution, after controlling for the body size (see comments in demographics [section 7.2.1.2]
on the adequacy of number of African/Blacks).

Pediatrics

The pharmacokinetic profile of rufinamide in the pediatric population was evaluated in a 2-week,
open-label, and ascending-dose study stratified by age (2-6 years, 7-12 years, and 13-17 years).
According to the sponsor, no significant differences in plasma pharmacokinetic parameters
(AUC (0-12h), Ciax and Crin) as a function of age were observed. The AUC (0-12h), Cpax and
Chin Were similar to the adult data obtained from other studies. '

The pharmacokinetics of rufinamide in the pediatric population were also evaluated in the
overall efficacy and safety program. The number of children and adolescents included were 119
(age 2 to 11 years) and 99 (age 12-17 years), respectively. Overall, the only marked factor
affecting both the apparent clearance and apparent volume of distribution was body size,
described either by weight or surface area.

Elderly

The results of a study evaluating pharmacokinetics of rufinamide in 8 healthy elderly subjects
(65-80 years old) and 7 younger healthy subjects (18-45 years old) showed that there were no
significant differences found in the plasma and urine pharmacokinetic parameters of rufinamide
between the younger and elderly subjects under both single (400 mg) and multiple (800 mg/day,
bid for 5 days) dose treatments.

Renal Impairment

Rufinamide pharmacokinetics were evaluated in 9 patients with severe renal impairment
(creatinine clearance <30 mL/min), compared to a group of 9 healthy subjects matched for age,
sex and weight. Pharmacokinetics was also evaluated using population modeling, with
creatinine clearance as a marker of renal function. According to the sponsor, both analyses
showed that rufinamide pharmacokinetics were not affected by renal function impairment.

Hepatic Impairment

There have been no specific studies investigating the effect of hepatic impairment on the
pharmacokinetics of rufinamide. Therefore, the sponsor suggests that use in patients with severe
hepatic impairment is not recommended and advocates exercising caution in treating patients
with mild to moderate hepatic impairment.

Pregnancy

There were no adequate and well-controlled studies in pregnant women. Based on these
findings of embryo-fetal toxicity at doses associated with maternal toxicity, the proposed label
classifies the drug as Pregnancy Category C with the following language- “Rufinamide should be
used during pregnancy only if the potential benefit justifies the potential risk to the fetus”. In
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addition, the sponsor has made the following notation —

1 Al FRd R AR N ST
>

b(4)

For purposes of comprehensiveness, the following information on pregnancy is additionally
presented (Ref: Sec 15, ISS).

The clinical protocols for the rufinamide clinical studies required that female participants of
childbearing potential be using an acceptable method of contraception upon study entry and
continue to use acceptable contraception throughout the course of the study. Oral
contraceptives/hormonal contraceptive techniques were not considered acceptable methods of
contraception. Study treatment was to be discontinued immediately if a woman became
pregnant.

Thirteen pregnancies occurred during the clinical studies (Sponsor’s Table 15. 1-1, ISS). All
pregnancies occurred in patients who were receiving rufinamide. Ten of the pregnancies
occurred during open-label extensions, one occurred during the open-label, compassionate use
study (Study 2301), and 2 occurred in patients who were receiving rufinamide during double-
blind studies. The duration of rufinamide treatment in these 13 patients ranged from 3 days to
5.6 years. Six of the 13 pregnancies were known to have resulted in the birth of 6 healthy babies
(normal progeny). One pregnancy was ended by a spontaneous abortion and 3 by elective -
abortions. According to the sponsor, no information was provided to the sponsor about the
outcome of the remaining 3 pregnancies.

8.4 Pediatrics

The sponsor is seeking a pediatric indication for ages >4 years for the LGS indication and >12

for the partial seizure indication. Clinical trails in pediatric patients were conducted. These are
discussed through out the review. The sponsor has formally submitted a request for deferral of h@)
pediatric studies for ages 0-4 years ——— B - (see section

2.5). Safety related to pediatric population is also discussed under section 8.3 (special

populations).

8.5  Advisory Committee Meeting

Not applicable. To date, no advisory committee meeting has taken place.

8.6  Literature Review

Not applicable. The review of data from the clinical trials formed the basis for assessments.
Literature

A review of the worldwide literature for the period 26-Sep-90 through 27-Jan-05 was undertaken

by the sponsor to identify all publications related to the administration of rufinamide to humans.
According to the sponsor, the following databases were searched: Embase, SciSearch,
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* International Pharmaceutical Abstracts, Medline, Medline In-Process, and Biosis. The search
yielded a total of 16 publications on rufinamide, including abstracts, full articles, and general
reviews. These were identified in Table 17-1.

Reviewer Comments

Further explorations for additional data and discussions on this submitted literature references
were not undertaken since sufficient database was collected from the clinical trails. The
submitted controlled clinical trial data was not only reviewable but it was also possible to make
conclusions and recommendations solely from this database. '

8.7 Postmarketing Risk Management Plan

Not applicable.

8.8 -~ Other Relevant Materials

On-going Study

According to the sponsor, data for 7 patients in the only ongoing study (Study 2301) were not
integrated with the pooled data described in the preceding sections. No safety data from Study
2301 were in-house as of the cut-off date of 1 February 2005 for 2 patients who are still
participating in the study and one patient who had discontinued treatment. CRFs for an
additional 4 patients are undergoing querying. As of the cut-off date, none of these patients had
died or had a serious adverse event. An interim CSR for Study 2301 was provided (Module 5).

Safety information from studies conducted in Japan

One open-label, single-center Phase 1 study (Study EPI-006) and 1 open-label, multi-center early
Phase 2 study (Study EPI-004) and its long-term extension study (Study EPI-005) were
conducted in Japan. The English translations of the Japanese study reports were provided
(Module 5).

There were no deaths, non-fatal serious adverse events, or events that required discontinuation of
study drug in the Phase 1 study conducted in healthy men. Adverse reactions were reported in
30 patients (52.6%) of the 57 patients who received study drug during the initial 16-week
treatment phase of the Phase 2 study (Study EPI-004). The most frequently reported adverse
effects were drowsiness, headache, fatigue, nausea, and vomiting. One patient died from
drowning 22 days after the last dose of study drug. Non-fatal serious adverse events, i.e., ataxia
due to elevated carbamazepine plasma concentration and hospitalization for inguinal hernia
repair, were reported in 2 patients (3.5%). Seven (12%) patients were withdrawn from the study
prematurely due to adverse events (dizziness and nausea; headache and malaise; nausea;
hypobulia; pyrexia and oral blisters; decreased attentiveness decreased, decreased mental
concentration, and anorexia; and walking difficulty, decreased responsiveness, and abnormal
speech/behavior). Narratives for the death, non-fatal serious adverse events, and events that led
to study drug discontinuation were provided in the study report (Module 5). During the long-
term extension (Study EPI-005), 2 of 10 (20%) patients reported a total of 7 adverse events (mild
decreased white blood cell count, elevated GGTP, and increased weight assessed as treatment
related in one patient and hypotension, fissure fracture of spinous process of fourth vertebra,
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aggravated difficulty in falling asleep, and aggravated auditory hallucinations assessed as
unrelated to treatment in the other patient).

9 OVERALL ASSESSMENT

9.1 Conclusions

These are discussed in 1.3.3.

9.2 Recommendation on Regulatory Action

See 1.1 for safety recommendations.

9.3 Recommendation on Postmarketing Actions

Safety- Not applicable at this time.

9.3.1 Risk Management Activity

Safety- Not applicable at this time.

9.3.2 Required Phase 4 Commitments

Safety- Not applicable at this time.

9.3.3 Other Phase 4 Requests

Safety- Not applicable at this time.

9.4 Labeling Review

In the context of the overall recommendation on the safety and efficacy assessments of
rufinamide submitted under NDA 021911, it is premature to provide detailed comments on the
proposed label with respect to safety. However, comments have been made is several sections of
the review when appropriate and when required. Reference is made to the DMETS review on

the trade name. While the specifics of the language in the various sections pertaining to safety
are not warranted at this time, the following general issues that the sponsor needs to address are:

— - : It is recommended that rufinamide
associated SUDEP be included in the Warning section of the label.

It is recommended that the label precaution section incorporate the association between
rufinamide and hyperthermia (pyrexia).

The concerns of skin involvement and rash are not included in the label.

~ R i - - - : The
question is whether the concern of hypersensitivity reaction depicted in the precautions section
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of the proposed label needs further emphasis by inclusion in a new warning section. Like wise,
the skin rash needs to be included in the label.

Based on the nature of the skin rash noted with rufinamide, specifically with the absence of
severe reactions such as Stevens Johnson, toxic epidermal necrosis, mucosal lesions, etc, the
inclusion of concerns based on the observed skin reactions under the precautions section seems
appropriate at this time. This label amendment is recommended.

The addition of a warning section to the label and the inclusion of hypersensitivity under this
new warming section is recommended. The greater incidence of rash and serious adverse events
of rash and or hypersensitivity reactions in the pediatric population should also be included in the
label.

It is recommended that a warning section be added to the Rufinamide label with the inclusion of
hypersensitivity under this new warning section. The greater incidence of rash and serious
adverse events of rash and or hypersensitivity reactions in the pediatric population should also be
included in the Rufinamide label.

It is recommended that under a new warning section in the label (see hypersensitivity reaction
comments) these neuropsychiatric AEs be included.

The concern on status epilepticus eventually should be included under the warning section of the
label.

The TFT lab abnormities of greater incidence of elevated TSH and decrease in thyroxine (total
and free) compared to placebo in the pediatric double-blind subgroup, in conjunction with the
abnormalities in TFTs of the magnitude sufficient to qualify as a SAE in an adult patient as
described above strongly suggestions that rufinamide alters TFTs by an unknown mechanism. It
is recommended that the concerns of the possibility of the occurrence of asymptomatic TFT
aberrations with the administration of rufinamide be included in the precautions section of the
label under laboratory tests. These TFT related lab abnormalities should be included in the
precaution section of the label under laboratory abnormalities.

A warning in the label about short QT and rufinamide and the risks in patients with congenital
QT abnormalities should be provided. An ECG prior to initiation of treatment with rufinamide
to exclude QT abnormalities is recommended and needs to be included in the label.

See 1.1 for additional comments.

9.5 Comments to Applicant

See 1.1.
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9.6 Review of Individual Study Reioorts
Not applicable

9.7 Line-by-Line Labeling Review

Not applicable at this time. See 9.4.

Appears This way
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APPENDIX TABLES

APPENDIX TABLE 1

CLINICAL SAFETY STUDIES

Table 1.2-1. Description of ruafinamide clinical safety studies

Sy ID | Mo olcenters Gtudy dates | Desiga Study & No. subjects | Durafion of treatment | No.MF | Links.
copirot éragy. | by arm
Location{s} Enroftment: dose, route, entered” Adasn
Totaligoal regimen complsted ags'
(ranze)
[Donble-blind, contrelled, sdjonctive therapy stndies in sdulfs with partial sekzores (with opendabel exdensions)
AFEF] & NowD2 o 3 RUE 3 months 347300 | CRFs
Argmting, Beligion, Cansds, | Dec-®4 D3, plarsbo- 200 mziday 123113
Denmazk, Firland. France, controlied, 400 mziday 125105 6.1 Dam Listings
Genrany, Iaby, Netherads, | 847/500 panlié growp | 800 mzday 126118 €14-68)
Mernzy, Spain, Sw 1800 mpiday 133112
wid
PLA 133116
AFEETIE 61 Mar-93 1o O treatoiant RUR. 39534 Oper-ended U717 | CRFs
Argeutina, Belgium, Carsds, | Now-0 initia dose 400 OL trestment: 1mtd
. Finlend, Frevce, mgiday, tobe Grug Tegistation crend | 36.7 Datz Listings
Germeny, Traly, Nebsiands, = of prodact development | {14-68)
Merwwy, Spain, Swedsn »aNA o efficacy and
tolersbility
Rrid
AEPT2 e Fur-91 to Bandomired RXF: 25733 28 dayx 3416 CRFs
Traly, Netharbanads, Noswsy, | Jand2 DB, glacsbo- | 400 mevday
Sweden controlied Week 1, rising 34 Dot Listings
SR pareliet growp wezkly to 1600 £20-60)
mgdny at
Wedk 4
Rid
PLA 25728
Results sxe taced on the mmmber fved st least 1 dowe of jeath
* Tnyhse operlabel o, ‘patienys wene those who were still perticipating in the seady when Noverris anded product developoent znd whe retomed fo tha study sit fora

termination visit.
¢ Age shown for AE/PF2 is meion.

Continred
Table 1.2-1. Description of rufinamide clinical safety studies (Continued)
Study ID Neo. ef centers Study datss | Desizn Study & No_ sebijects | Duration of treafment | No.MIF | Links
rontrol drags: | bramm
Location(s) ‘Enroliment: dose, route, entered’ Mfesn
Totalipal regimen completed age
{ranzg)
921a 43 Ne-97 to Randomized, PUE 91 geys 139: 17 | (BFs
Argenting, Chile, Framos, May-H% I8, placebo- | 3200mgidey | IS0 Tirration: 14 days
Gepaxny, {aeat Britzin, coneliad, big fintenence: 77 days 369 Dgte Listings
Ttaly, Ramssia, Slovakin, Scath | 333274 pazsllel growy a8y
Africs, Spain, Switzerland, Pi& 157137
US4, Ly .
021AE 45 Nov-97 1o CL comversion. | BRIF: 24365% WNIZS | CREs
Argentina, France, Great Nowl pesiod Sollowed | merciomen 3200 OL treatment: xmed
Britain, Tisly, Russia, by OL meidaybid o drug mgistration avend | 37.2 Dstz Listings
Slovakis, South Afica MONA ooy tig of product development | (1672
Spain, Switzesiand, USA
[Doutlsblind, monotherapy substitution studies {with open-abel extentioas)
038 13 May-99 0 Randomized, RPUF. 10days 43761 o329
Us& Feb-l DS, placdo- | 3200mzday | 5247 Tirration: 1 day
coutrolled id Nhintemnce: D days 354 Dats Eistinzs
10%102 parsitel growp (1270)
PLA 245
Q3SE 16 Apr-09-o OL srestment RYIF. TS 3652 [o:337
jC 8 Now-D1 3200 mg/day OL treammant: woed
tid drug egisiration orend | 354 Dats Listings
SBNA of prodact (1270)
Q16 16 Now97 to Rendomized, RUF: 112 days 3587 LREz
Csosds, Polamd, US4 Q-0 D3, contolled, | 300 mgiday T Titration: 7 days
2-doce gom 3200 mziday FEE Mafemoncs: 105 days | 394 Dats Listings
1427160 rid (17-75)
[:3%5:3 15 Deec07 10 O tregtosent RUE: S CRPs
Canada, Poland, US4 Oct-1 3200 mgiday bl S OL tregtment; il
tid &egregistation orend | 392 Datz Listngs
12008 of dew {13-76)
* Resnits ara based on the suanber of patimts who received at Ieast 1 dose of study medication.
* In the opan-lebe] extensions, “coraplerad” patiant wese those who wers still participating in tha stdy when Novars andad product development snd who returmed ¢o the study site for s
ferprination visit.
Comtimted
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Appendix Table 1 Continued

Clinical Safety Studies
Table 1.2-1. Description of rufinamide clinical safety studies (Continned)

Stady ID Na.of centers Study dates | Design Stody & No. subjects | Pramtion of ireatment | No. AUEF. | Links
¢ confrol drazs: | by amm
Location(s) Enrolment: dose, routs, entared’ Xean
Total'goat regimen completed g
{range)
239 jii3 Dex-CB 10 Remdonsized, RUE: 56 days 872 CR¥:
Mexico, Sweden, U3SA Sep-08 DB, piacsbo- | I200mzday | 1431
comrotisd, bid 422 Btz Listings
294118 parabel zroup (1589
biA 1513
03B 7 Feb-9¥ 1o DB conversion | RUF upto 24137 DB coemvarsson: Fdays | 17 CRFs
sA Ang01 pesiod ollowed | 3300 mgidsy OL treatment: sl
By 0L d&mg registration orend | 42.5 Dt Listings
244 of product (387
|Double-blind, placebo-controlied adjmmctive therapy study in Lennox-Gastant {witk open-lsbel i
G2 35 Mar08 BRemdoreized, RUE. 76 B4 dsys 86/52 CRFs
Belgismy, Brovt, Germmy, Sep-00 I8, placebo- 453 mgfgiday Titraton: 34 days
Hhmzary, Baly, Norwsy, comtrodled, bid Maintenance: 70 dsys M1 Dt Listings
Poland, Spain USA 13wi28 parelet group 37
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02ip B3 Now-97te Rendomized, RUK 91 days &2 | CRFs
Argentins, Brazit, Chile, Xoay-00 DB, placebo~ | 4Smgkpday | 137017 Titzation: 34 days
France, Germary, Humsary, comtrodiad, bid Mintenance: 77 days 05 Data Listiyps
Raly, Ramaiz, Slonakis, Soath. | 269274 parzliel sroup (€211
Afiics, Spain, Switzedand, Pis BYER
LESA
02iPE 33 Feb 5810 OL {eatmant RLE: Open-emded 1377300 CRFs
Argenting, Breril Fraace, Fon-01 maxim 37 OL treatment: yn
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Termrination wisit
* Oms patient randerrized to the ide grwmp didd not seceive study dug, Contimad

Table 1.2-1. Description of rufinamide clinical safety studies (Contmned)

Study ID No. of centers Stody dates | Design Study & No. sobjects | Daration of treatioent | No. AVF | Links
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Appendix Table 1 Continued
Clinical Safety Studies

Table 1.2-1.  Description of rafinamide clinical safety studies (Continued)

Srady 1D No. of centers Stagdy dates | Desizn Study & No_subjects | Darstonof tresfment | No MF | Limks
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Usa Mzx-92 CTOLIRTET 2l doses of wibjact, ghen 1 week
200 mg 3 apart 2150y | Dam Listngs
16718 wblets and a8
013 1 Mar-06 o OL, J-period RUF. singie 1ZR2 2 singJe doses per 124 L{RFy
Grest Britsin Am-06 Tossover osal doses of sabject, given 2 weeks
60 mzof? apart 23.37y | Daw Listinzs
1¥12 Torrmilations.
[ T TS5 5 0L, Fpemod | KA. sgle T T single dores por BZE o3
vsA Fab-og Cossener egal doses of gubject
400 mig of sae {2035y Datn Lizsimgs
2424 Sornmlsion
wwith differant
Yl density
W7 T Sep BB 10 OL, Spsied | RUE. sngia T3 3 simple Gozes par iG] CREs
TR Oct-05 CUSsOver orz! dosesaf subjact, given § week
J00mz 2 spart {18-45) Do Listings
25 foromlagions} .
‘wnder fod and
fasting
eondivions
Bi0z 1 Au0to | OL, 3period | RUF: singie 26724 3 sinple aoses per 183 CRFs
vsa Sep-08 crossoves <l doses of wabject
0 mgas (1649} | DumLiztings
2624 ‘ahblets and a5
nder fad and
facting
¥ Resiirs =2 based on the mumber of snbjects who received at least I dose of stady medication.
Comtinped
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Appendix Table 1 Continued
Clinical Safety Studies

Table1.2-1. Description of ruficamide clinical safety studies (Continned)

Study ID No. of penters Stady dates | Desien Sty & No.subtects | Doratonof freatment | No AFF | Links
couirol drags: | byarm
Locationgs) Enrliment: doge, roate, entered’ Aezn
Total'gosl regimen compleied age’
9638 1 Nov-D9 to Q. 2-period RUF single 12 2 single dosts per s fi073 CRF:
Switzerland Fan-9k CIOS5OVEr exzl doses of zubject, given § week
00 oz under apart (21-56) | DatrListigs
12 fod and fecxing
conditiony
(73] 1 Fo93 to [«3 RUF. simgle 33 single dose per sutject | 36 CRT:
Switzeriand Oce-93 oea] doses of
600 10z (26-3%) | Daw Listiags
33 adiokitelad
with 2
A T May-S0to | DS, placebo- | FLE. sagle 38728 T different single Aoses | 60 5373
Germany Tan 00 courrolied, ocal Goses of B of RUF md 2 single
CEOSSOVET, 10600 me and doses of P14 par €235 Dats Listings
287238 rsing doge PLA subjact
A233 1 Fa-90 D, pharebo- RUF: simgie 1136 2 diffeyent single doses | 114 RPFs
Germeny Fol-80 controfled, et doses of of BUF and 2 single
CTOREOVET, 00 02160 doses of PLA per (2031 Data Listings
1¥10 sising dose meand PLA zabjects
EPLO91 1 m-9F 1o OF., dose RUF: singte 1232 2 differenr single doses | 1240 CEFs
Jopem Sap-91 eccalation oral doses of per suigects, given 4
190, 200, 490, wesks spart g Data Listings
1¥I2 and 800 mg {20-3H
) T My Dlts | L, ROF: sngie 2515 Agle dose per subject | T CREs
Tsa Mow-92 Tondoveized, 4- | omi dosesof
-4 Latin- 200, 400, 800 {20-38) | Dawm Listings
20/16 spusTR and 1200 mg
CossovEr
() 3 Tm9Ew OL, Zpat PXF: soge i m sinzle Goee 107 each. vy CEFs
TsA Tnl-58 oral doces of Dartl Bealthy subect; 2 doses
400 mg for pach patient with (2063 | Dot Listings
18218 $7inPmt 2 | rematimpofmmeny
* Results =2 based on the mmber of subjects who recerved st Jeast 1 Gose of stady Dediagon.
* 8 hashthy subjects and § patients with reaat inpairment. Data from the ¢ healthy subjects only we included in the popuiatian of hexlty velumpeers,
Table1.2-1. Description of rufinamide clinieal safety studies (Continued)
Stady ID No. of cenlers Stady dates | Desizn Study & No. sebjechs | Duration of freatment | No. MF | Links
conirct drugs: | by arm
Lacations) = dose, ronte, entered’ Memm
Totalzpal Tegimen. completed age’
{range)
[H 1 Feb-57t0 Ch. snglemd | PR smgle 1314 2dms Young CHFs
vsa Mar-87 mmiltipte dose osal doses of subjects:
400 mgor: 43 Data Listings
153185 Day 1:800
wgiday o (15-30)
Daps 47,
single dose of
400 me or sabjects.
Dayg 4
(6677
A2 1 Apr-50 2o D3, placsbo- PR dosesef | 75 3 wesks T CRFs
Germeny Oct-80 coatrolied, 100, 200, 300,
mdtiple ad 406 2630 | DawmListags
37 weekdy rising mg’day, each
dose . tiken fox ¥
wesk
A
AEMD2 1 © T3, placebo- PUR desesof | IB1S 5 meeks 120 CREs
{Frear Britsin Feb-51 controBed 300, 630, €00,
weeklyrising | amd 1200 (1815 | Dam Lissings
1818 doze meiday aach
aken fe 1
weok
PLA
30 T Tovdlw | (L, sogleamd | RUR sioge 56 Ty (5] &)
Jopen Dec-91 amaidple dose ol dnses of
sdmivisradon | 200mzon 230 Dot Liotizs
&5 j Days 1and 10, 21-2D
400 meiday on
Days 29

* " Results sve based on the mrmber of subjects who Teceived ot Jezct 1 Gose of stod
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Tabie 1.2-1.

Appendix Table 1 Continued

Clinical Safety Studies

Description of rufinamide clinical safety studies (Continued)
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Swdy ID | No. of centers Stady fates | Destzn Stndy & No. subjects | Durabon of treatment | No. 35 | Links
copirel drags: | byarm
Location(s) Enrciiment; doge, routs, entersd’ Mesn
Totaligoal Tegimen completed age"
r:
E2033- 1 Now-04 to DB, phacebo- RUF: 802t 1530 18 days 10'1% CRFs
AQ0L-001 Usa Nov-04 coatrolled dose | 7200 mpday
esealation 01 Dam Listmzs
2020 BLA 544
E2080- 1 Jan-05t0 DB, platebo- Gooep A:PLA | 59445 18 days, plus sinzle 37:60 CRFs
ApOL-Dg2 | UsA May-05 snd active- oo Dzys 1-18, duse on Day 20
400 mz 320 Darz Lisings
113116 dose | mdiflecszcin (19549
study of effcts | o Dy 20
wmQTe
Croep B: BUF | 58483
{E08 10 7200
Tiziday} on
Bays 1-18,
PLA e Day 20
[T} 1 Ang-Dro L drug- RUF: dosesof | 2334 36 days *25 C8¥s
US4 Tan-07 smterartion 200 mzfday on
study Days 22-350f (1938 | Datsiistings
25324 S6-day nze of
Ortho Noven
135
0104 1 Am-99m | OLdmg-  RUE. single I8 15 days 201 CEFs
TsA oS interaction doses of 400
study =z amftiple (1943 Datz Listings
2118 doses of 300
me’daywithor
withonr
T105 1 May o | OF dmz- RUF. single 15718 T asys % [8:32)
TEA Funfy imtessttion doses 0£300
stidy g ymtiple (1349 Dats Listings
513 dosas of 300
mgiday withor
without
* Pesults are based on the mauiber of suivjects who received 2t laast 1 dose of stady mwdication.
Table 1.2-1. Description of rufinamide clinical safety studies (Continued)
Stedy ID> No. ofcenters Smdy dates | Desiza Stady & No subjecs | Duration of trestment | No. 3FF* | Links
contreldraps: | by arm
Location{s) Esrollment: oz, roufe, entered Mean
Totaligoal regimen completed age"
ADTF I Mar-90 to D3, piacebo- RUF: 800 mg 2424 EBach subject receivad s | 2440 CREg
Gesrany Aay-00 controlied, mdPLA sinzle dose of
COS30TEr ndinamide snd s single | {18-39) Datz Listings
2424 dose of placebe
Studies condncted in Japan (fransiated reports only)
BRI I Dec-05to Lperind PUE. 148 “Tweo singls dogss per 1648 CEFs
Jspen Dec-95 COLSOVET singla 200 mg siject, given
dosas of tRo spprosimately 2 weeks | (20-35) Datz Listugs
16:16 Sonmilations Spart
ERT-6804 j My to [+ H RUF. 200 mg 5740 16 wedks 28220 CRFs
Tapan Oct-93 st Week 1,
tising to 800 323 Datz Listugs
57483 mg 2t Weak 6 {1567
bid
EPTO0S 5 Dec-84 1o QL extemsion RUF: v Open-ended 33 CRFs
Japan May 96 of EPI-004 rsing to OL trestment: for up to
800 mg 1 yeor o bowzer 340 Dams Listngy
1728 bid {1567
T Results are based on the mmber of aljects who received af lesst 1 dose of stady medication.
Cross-reference: CSRs for each stady are prasented in Modals 5.
Appendix End Table 1




APPENDIX TABLE 2

LABS

Criteria for Clinically Notable Changes in Labs

Table 3.4-1.  Criteria for identifying clinically notable changes in Iaboratory parameters

Laboratory Parameter Lower Limit Upper Limit
Hepatobiliary
Albnauin <25 gL =60 g/
Alkalme phosphatase — »3x ULN
GGT (GGTF) — >3x ULN
1DH — >3xULN
SGOT (AST) —_ »3 x GLN
SGPT(ALT) — >3 x ULN
Total bilirubin — »1.5x ULN
Renal
BUN <0.71 mnolfE, »14.3 mmoVL
Creatinine - »>13x VLN
Hematology
Basophils —_— »6%
Eosinophils — >10%
Hematocrit <30% =60%
Hemoglobin <6.21 mmobL >12 41 mmolbd
Lynmphoeytes <10% >60%
Monocytes — >20%
Neutsophils <30% »90%
Platelets <100 x 10%L 600 x 10%L
RBC <33 x 10%L 68 x 101
WBC <3x 10%L »15x 101
General Chemisty
Bicarbogpate (COs) 215 mEq/dL or £13 mmolL —
Calcinm <1.873 mmol/L. »2.9 mmolL
Chieride <85 mmel/L »119 mmolL
Cholesterol — »300 mgfdi.
Glucoze <2.78 mmolL »>11.1 mmol/L
Potassitm <3 mmoll >6 mmolL.
Sodivm <128 mmolL >154 mmoltL
Uric acid — »>ULN
Thyroid
Free thyroxine <10.27 pmolL %2317 pmolL
Triodothyronine {T3) «1.03 mmol/L »2.57 nooWL
Thyroxine <48.9 nmoll. >1733 nmelL
T8H 0.3 miU/L #7 mUfAL

Note: ULN = vpper limit of the {aboratery reference (normal) range.

Appendix End Table 2
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APPENDIX TABLE 3
VITALS

Criteria for Clinically Notable Changes in Vital Signs and Body Weight

Table 3.4-2.  Criteria for identifying clinically notable changes in vital signs and bedy

weight
Variable Age Group Criterion value® Change relative to baseline’
Pulse rate «12 years =130 bpm Increase of 215 bpm
<12 years <70 bpm Decrease of 215 bpm
>12 vears >120 bpm Increase of 215 bpm
=12 years <350 bpm Decrease of 215 bpm
Systolic BP =12 yeats =125 mmflg Increasea of 220 muHg
<12 years <70 mmtlg Decrease of 220 mmHg
=12 years =180 mmtlg Increase of 220 mmtlg
»12 years <90 pamHg Decrease of >20 mmHg
Dhastolic BP «12 years >R85 mmlig Increase of >15 mniHg
<12 years <40 mm¥g Decrease of 215 mmHg
>12 vears >»105 mmfg | Increase of =15 mumHg
>12 years <50 mmfg Decrease of 215 mmHg
Weight <12 years None Increase >13%
<12 years None Decrease 7%
>12 vears None Increase 27%
12 years None ) Decrease 27%

2 Clinically notable means that a vahue must have met both the criterion value and sanisfied the magnitude
of change relaitve to baseline.

Appendix End Table 3

Appears This way
On Original
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APPENDIX TABLE 4
EXPOSURE DURATION

Median Daily Dose All Double Blind

Table £1-1. Duratien of exposnre to rufinamide by medizn daily dose in mg/day (Al
treated patients with epilepsy, double-blind studies)

Afedian dose* fmajduy)

Cumnlative = 4D - <15D0 604 - <3800 2450 . £1200 3209 BB doses
Duration =198} [R=505) IN=245) (M=RYI} =1 =124
of Expasurs® N {35} N {4y N {463 N i) B {&8) X [£2)3
& -«l month IR 00y 35 {300y M3 (B0} 2% [0 H {196 IM0 {160
1~ =3 memths 5% &% 855 0 2@ 93y WE (A & 054 (8BS
3~ eSmonths 74 37 Mg MY 163 &5 157 55 & 342 (G5
&~ 12 momtds % ] 3% {8y 13 Eby ] & ] &6 5
12 -<24 monrhs 8 3 £y & G 53 4 =8y

* Modian dafly doss startizg in the Mafztsnence Purind. Dose calorletions do sot ncluds Hirsion ixfenmation,
* § mesth =36 days

Lrozs reforencac Agpendix I, Tebls 5.2.1-5

Median Daily Dose All Epilepsy

Table £2-1. Duration of exposure to rafinsmide by median dnily dose in mgfday (Al
treated patients with epilepsy}

Medion dose® {mpiduyy
Comuladve oD 400 - =15050 608~ <2400 248D - <3200 >320F Al dozen
Duratien =117y =522} =311 (¥=395) X=50) (¥=1378y
of Exposure™ N i) X ey N {5 N {%e} N s x (&5
8- =1 month 17 @edy 32 gy 3% {I0Ny 3BE {10y &3 {106 1MV (1o
1 -3 monfhs W@y M oS M BN @ (B8 & {06 138 (33
3 - S mowiks TEOE WL % W gn N6 B8 ®m PR 53 (8
§ - 17 montks 1 @n T On 2y 8 e @3 W 6n mw 6
LR v— L F 6 PR 1m {5 3% {65 % R sm i
4 « <36 szotks 1 {5 I gm 8 2 M 39 1 (5 w5 0B
36 - 48 poanths " 0 fm & an s @y @ 0% w3 O

24% months 2 B & 1 @ n B 3 0 & B

¥ Median daily dess startizg i she Maiztenzuse Pusiod. Dose calecleticns do not Socluds tiation infommaties,
¥ 3 moath = 30 days
* Ioclades patients wish exg k-3 ids during sny opun-isbsd, dowble-blind, apdior axisnsion phazss.,

Crosx refrezcy: Appandix I, Tadle 3.3.1-3

Median Daily Dose Adult Double-blind

Table 5.3-1. Duration of exposere to refinamide by median daily doze in mg/day
{Double-blind, adjunctive therapy studies in adalts with partial zeizures)

Medinn dooe® (mgiday)
Cumxlgtive By i3] 00 -<ZE00  J60R- <2400 2450 - <3100 3300 Al doges
Duration Q=117 {N=314) {¥=158) =131} =0y N=TI0}
of Exposore® R4 Km0 N (W) N ) N ) N e
T~ <1 mozth 127 0w 39 (99 158 {00y I [0 © T (0N
1--e3 menths RE  GH W OEN M /Y W e o £5  0n
3 - o months Mool B @285 81 38 % 1) o % B
§ - <12 montis ¥OOan % g% 13 ® ) o & ®
12 - 24 neourks g ] {1 [ G 2 4 4
¥ Msdizn daily dose siariing 1o the Hiat % Pariod. Doce caoalziiens &o oot meluds Hiwtion IZReomrics.

3 momth = 36 deys

Lross refrezce: Apprndix I, Teble 5.4.1-3
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Appendix Table 4 Continued
Exposure Duration

Median Daily Dose and Weight All Epilepsy

Table 5.2-2. Duration of exposure to rufinantide by medizn daily dose and weizhi (Al
treated patients with epilepsy)

Mpddisp doze® fema'davy

Comulerve =40 108 - <3460 I8N . <2400 2480 -<3300 3208 AW doses
Daraticn =115y (N=E19} {X=378) RSN £9=50} iN=1985)
of Expazared® X 2%} g 1%} N {5 N fii)] s (%6} N 195}
Weight <180 kg
@~ =¥ month ki 12 23 ] H {1} o 4 ey
1 - =3 memtbe 9 8 {1 ] I =l o 29 D]
3 ~ o5 momiby k) 3 £=13 o] B j 3 Pedy
Teighe 189 ta 290 kg
@ - w3 mouth 1 2% 117 {4 7 £ I $=13 @ 124 8
% -3 momths @ s 13y 7 {2 H {1} @ 117 (2]
3 - =S menthe 3 kL o)) 4 {1y ¥ {=13 2 £1 )}
£ - =32 wounthy b} 1 =1} & B & H {eI}
32 - < momtds g 1 =13 [ [ 2 } <53
Weight 29.1 12 50.0 kg
-« mexth 5 ] 2% £ 1y {31 49 {8} 3 &3] 275 %
1 - =3 mewmthe 4 33 3 {3 e on 3% % b4 3} 25 On
3 - w6 memths 2 & 2] {8 8 {15 34 {6} X 3 71 [C]
& - «3E momths 1 £y 5 o3 3 i1 [ {13 2 i3 93]
82 - <2% manths 4 2 =1} i3 <1} 3 £33 ] & feiy
24 - =36 montke g 1 =1} G g it j {=13
Weight 581 12 70.0 kg
O -3 meath 3BO{5y B a3 113 G0 M0 g8l 28 (3% &4 3%
% - «3 mewtbs 4 d4ny 298 30) 6 20 e 39 -3 F¥ 83 (3
3 - w6 mazths 3 a8y x5 38 1% 13 {8 HeJ 1% & 18}
& - <3 momths 3 {5y 4t {5 16 % 28 4 @ 3E 6]
52 - =24 months a 18 23 1 33 I7 £33 ] ¥ e
24 - <38 momths g 1 =1y 2 {EX] 3 {1y b & =5
Weight 270.1 kg
O~ month B 2T 3y 1% G 301 1) ] (60}  B¥F  [¥4
1 -3 menthx oM Wy 4% B 8% 5y 22 Gh ™ O
3-8 months @ 127 a8 78 @1 I3 3% i3 @i 432 P22
§ - <32 montks 8 s3] 55 D 26 el 3% {6) H 2 15 [(]
22 - = maomths 9 3& 5] 135 &4 25 S H ] T %
34 - <36 monthy 8 2 {=1) 3 [4)] 4 {1} & i1 (i}
Medinm dose* fmaikpidar)
<& L] - =30 3. <45 >35 Al doses
=400} {N=368) {N=198) (N=404) (N=3T5} £X=1985)
X (2%} ) {2%) N Wy N (B} N %} b3 1233
Weright <180 kg
9 -«2 menth 4 ¢ 3 {1y I oty i) [£3] B4 &l
i - 23 meuthe g b [ @ W 3 il i
3 - w8 meathe g 2 & [} 3 [25) 2 i3y
Weighe 185t 290 kg
U - <% menth 1 {=1) & {2 7 {5 2] {323 30 (3 24 (&)
2 - =3 mozthe kd 5 in 7 o] 37 {12 48 (13 17 {63
3 - =5 mexthe 4 2 43 7 fres] 44 i3] % 9] 31 1)
- <12 mombs g 3 4] b4 {<i} < H =5y
32 - o st g g & I $=13 2 ] (=3}
¥ Modixg daily dess startizg in the Mad Poricd. Those datiezs do oot inclnds rintion infommation,
® 3 mogth = 3G duys
® Tnrlvdes pationts nith sxp 1o ids dvring axy open-fubsl, doubik-b¥ind, smillor satonzion phases, and with & vabes
fes wraight zecordsd 23 basaline.
Continued
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Appendix Table 4 Continued
Exposure Duration

Median Daily Dose and Weight All Epilepsy Continued

Table £2-1. Duration of exposure to rufinamide by median daily dose and weight (A0
freated patients with epilepsy} (Continued}

Afadion dose® fingiioidur} .

<13 I¢. <30 2.1 W .-245 =45 Al doses .

=20} [5=298) F=I0E) £5=404) (N=375 =865}
X id] N {33 N %) N {%%) b3 %%} x %5}
eight 20,1 ta 30.0 bz
3~ =1 mozth WM B @\ ¥ ;s QR I OEn 25 a8
1 - <3 mezmihs RO& 1 m » B 8 8 HE 45 M AR
3~ «f mpzths 5@ B3y ! H 7oy W oem M @
& - =32 mowibs 30y 8 2 3 4 {13 & I
12 - 34 momi: 2 g 3 1) 1 g=ly 3 M & =5
3 - <36 montés 2 8 e g P e
Weight 50.1 to 700 kg
0~ =3 mpnth 2 {32 W 42 160 (39 133 27 S8 (B34 &4 G
1 - = moaths a8 160 @I %% 3® U3 (%) I () &3 On
%~ =8 mozths 4% M 4% B (H ;. a%  wl i % (8
&~ 32 mowiby BO{5 B w1 % 1’ @ 1’ ) 5 {4
13 - <24 months % {8 kK £ 13 ) 7 {1 B3 %) 44 [ Y]
3£ - <36 months 9 1 £=1} i {1} 1 f=iy 3 (1} § {eiy
Wright 270.1 kg
-« moxth 83 gsly  MWE Y 182 ) 4 43 B B8 o
1 ~ =3 momths 3 4% W 6N 1@ &y 1@ By w0 e
3 et meaths S @y 8T Qg 8 BN IBORD OB @ W o
&~ <12 mondhy #am 3% 31 b} T 3 pai] 1 (=3} 129 )
13- <24 months i 5 24 8 12 ] 15 {31 13 (=1} 2 4}
24 - =38 mromths a 7 E23 3 {1y 4 =3} 5 i1 i1y
¥ Median debly dess storizg i the Mai Parind. Dose sadondstions do ot fncdude titmtion izformation.
%3 mozth = 3¢ days
¢ Jochsd feuts with wxg o rufimeonide durfog any epenlabel, dochle-blind, sndior exteaston phases, 1od with x velus

for vx;i@ft recandsd 2 basalins,

’

Cross rafersmca: Appandix T, Tadles 3.5.1-9 and 5.3.1-12; Tables 5.3.1-8 and £.3.3-17 (by doee of mexinram durstios; Tehles
3.3.5-10 22d §.3.3-13 (by rozxiesmm doze).

Median Daily Dose Adult Double-blind with Open-label Extension

Table §£4-1.  Duration of exposure to rafinamide by median daily dose in mgiday
{Diouble-blind, adjunctive therapy studies in adulis with partial seizures,
with open-isbel extenziong)

Wedian dose® {mafdny)

LComulative =430 408 - <THED 1605 - <3400 2400 . 23300 32080 Al deser
Duratisn {N=208) =423) {N=153) (X=236) e=12) N=03T)
of Expasmre™ X Wy N ) W %) N m) N M X e
8 =<1 mentl me oy 433 0y 13 3900 B33 (189 2 {106 382 1
1- <3 meonths oo &H 0 41 #5130 PL 133 99 (e 8 e
36 monts T M6 459 8 T 188 ) 2 e s OB
§- 12 months 1 g9 A8 {8 m #8158 0 @y W o9
13 - «2$ ponths Nooan m@oon % 1 1% (E) e B3 3 BH
24 --<36months 1 oS5 £ 3% £y W &% % Mmoo M5 a0
36 - =48 nonths ] ¥ o 24 £38) i3 {248} 4 3 133 (13
248 mpathe g W 13 w1 an 6 w5
* Modian daily dows startizg in the Mak Pariod. Dose calozlatices do not inchnde fitration infemestion,

® Tmezth= 36 dys

# Inchudos pationts with sxp tor ids during auy open-tabed, dowble-blind, sndior wetansion. phases.

Crom reforssoe: Appendix I, Tple 5.531-3
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Appendix Table 4 Continued
Exposure Duration

Median Daily Dose Mono-therapy Double-blind

Table 85-1.  Duration of exposure to rafinamide by nredian daily dose in mgiday
- {Double-blind monotherapy substitution sindies)

Afedinn duze” {mafdav)

Comulatve <33D 306 ~ <1680 1603 - <T400 3400 .£3200 23203 AB dosey
Buration N=7y =) =3 [ e =1} {N=20%y

of Esposnre® N i3] x5 133 N {453 N a2 N (%0} x [£Y3
3 - <1 montk: ki SLOM 7 [63007] 5 300y w2y [ H {106y 208 (160%
1 - o3 momths 43 188y 3 {7 3 {5003 h 74 #2) ] joo 23
3 - w6 mouths 24 {35 8 & 2K {24 g 32 {25}
* Aindian daidy dess starting in she Mk Furind, Tz celndetions do oot inctads tiation ixfemmsesioe.

¥ 1mesh= 30 days

Croxs refarsncds Appendix 1, Tebla 5.6.3-3

Median Daily Dose (ing/kg/day) LGS Double-blind

Table 5.6-1. Duration of exposure to rafinsmide by median deily dose in mg'kgiday
{Double-blind, adjnnctive therapy study in LES)
Median doxe* mekp/dany

Cumalses =3 - <2 0~ =30 i -<45 =45 Al dssas
Darsticn o=5 =3y 8= . e=3f) =28} =74}
»f Exp Ll X (%) b . ) N £5e) N {55 N 84} N (853
- =1 ozt 2Oy 3 (00§ (OB 36 (lem 28 (% ¢ [I00)
13 mentits 1 s 5 @09 3 f0B) ¢ (94 3 Qs 71 s
3 - «ff momthy kil & H {20 3 {14} ] 123¥ 32 (16
¥ Modian daily doss starfizg in the 2k Perind. Dose calenlztions do not inctuds titration infenwasion,

* 3 mozth= 30 days

Crozs efarscoe: Approdix I Feble 5.2.1-7

Median Daily Dose (mg/kg) LGS Double-blind
Table 8.6-2. Duration of exposure to rufinamide by median daily dose in mgiday
{Double-blind, adjunciive therapy siudy in LGS}
Afediue doze’ fmelday)

Comzlative <33 408 - <1680 1605 - <2400 2484 -£3200 =309 Al dozex
Buzatico =1} (=31 e=zd) {e=18) = =74
ofExpomare” X 4 ¥ % ki 1 N %) N [ x (%5}
T -1 mesit 1 aeén 51 qgen 2% (o IF qmm 9 ™ {0}
1- <3 mentis ] 38 $M B @m0 M v T (96
3 - b momths g 3 39 } (k) 3 {28} [ i2 (18
* Hodizn daily dovs starting in the Mak Ferind. Dose Antives do not facluds tizsmion infornsaticn.
® 1 mecth= 3T deys
Crows refuremoac Appendix I, Tedla 3.7.1-%; Tablss 5.7.1-3 by dors of avximmm anradiony and 5. 7.1-3 (b maxivoum dessf.
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Appendix Table 4 Continued
Exposure Duration

Median Daily Dose LGS Double-blind with Open-label Extension

Table 87-1. Duration of exposure te rufinamide by median daily doze in mg'kgiday
{Double-blind, adjunctive therapy study in LGS, with open-inbel extension)

Mediny dose® fmpkoidar)

Comzlatve <34 I - =2y =3y .45 e LY Al doses
Buraticn =) X=3 =1 (¥=3) &=71 =135
of Expownre™ ¥ o f N . ¥ ¥ X 3 1) S 285}
9 - <1 wonth T a3 gl YT gon 52 Qi) m Qoe 135 (o)
1 -+3 momtks 1 fac! 3 {50 b3 fn B i & o8 135 $n
3 - of months 8 2 5 £ #4385 & @ ¥ (9
§ - =12 montks E 8 3 gn 37 gfnoo=n [ N R
12 - 34 ponths 6 8 4 7 23 48 L ) FE R -
24 -=36 nonths 4 3 2 8 B @i 2 3En 31 Q8
36 - =48 muonths k] g ] {14 ] & 8 7 o)
24% mozthe i 2 3 5 3] i 4]
* Mudizn dadiy dese shartiag 1o the Ma Purind. Tose sainlziions do not fuciuds HEAon ISloonMios,

* 1 mesth=30 days
* Trmclind fantswidh anp to rufizaide dering amy opan-lebel, dowbis-tlind, sud/or exiension phates.

¥

Cross tefurssce: Approdix I, Tobla 5.X1-7

Median Daily Dose Pediatrics Double-blind

Table 5.8-1. Daration of exposure to mufinamide by medinn daily dose in mg'ke/day
{Double-blind studies in pediatric patients)
ddedian dose® frpikpidavy

Comulbxrive <10 W-<2e . W-=M -2 =43 Al dones
Duradion (=i N=1T) =18} {DEs10E) K= NR2EY
s Exposure’® B @y ¥ P N %) N W) N X
§-<1 mont L R R I R A L
1-=3 moafie 3O0n 14 gn 18 G0 93 94 S0 (98 19 (4
3 - o6 wonts T F (N 36 @m 6 $H 45 (83 M0 (56
5 - ©12 granfis 3 1 iy 2 [ o I

% Mfedian &3y doss starting in ths ZHE Purind Dosa sa¥oalatiens o notincluds tination infonsation,
¥ 5 rapmth = 30 dovs

Cross refarsncs: Appendix I, Table 5.5.1-7
Median Daily Dose Pediatrics Double-blind with Open-label Extension

Table 5.9-1. Duration of exposnrs fo rafinamide by median daily dose in mg;‘kg.f&aj'
{Bouble-blind studies in pediatric patients, with open-labsel extensions}

Median dose® (medepidar)

Comaulative =3 L) 26 . =3 3-545 =45 Al deers
Duration N=fy ¥=233 f8=41) §N=14T) (=162} =393}
of Frposare®® x [&a x fis 3] N %) N R3] N %) N 1))
@ -=] menth E) g0 23 89y 4 00y 1St (M0} & {08 3191 (L
1-23 memibs 3 {75 26 fegy] 37 8 12 9y I8 (3% 388 (343
3~ =6 momths 2 £20% 4 4613 33 {80 137 (%) 5 (At 34 33
§ - <12 nronids 2 [ Hy 43 2% 3 165 (6% 1B (73 8 (6m}
12 <24 mpuths 1 25 7 3% 24 £39) 7% (48} IO 5y 231 (34
34 -3 monihe B 5 123 & Fray 3% {13 42 (28} &7 Q2
36 <48 mnorhs ki 3 [E5))] 3 %)) 5 3] 23 8 4 (&
248 mexths 2 1 [a) & & i 03] 2 )]
* Mudian daity dose stutizg i tha i Puriod. I bezlsticws do not mchids Yitration ixfoneatioe.

¥ 3 moxth=30 days

¢ Inchodes paients with exp torufissaids during auy open-iebed, dowble-blind, andfor sxtension phases:

Crovs refaramce: Appendix I, Teble 5.30.1-7
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Appendix Table 4 Continued
Exposure Duration

By Age All Epilepsy
Table 5.2-3. Duration of exposure to study drug by age zroup {All treated patients with
epilepsy)
<1¥years 212 - 16 years 217 - 54 yeors 265 Feazs

RTF PLA RUF PLA Ry " PLA REF PLA
Cumalative Durasion  (N=234)  (N=113) (NSISH  (N=B) (NISM) (Ne33)  (NRXn) (=6}
of Ezpesure® Wiy NPS)  N(eS)  N{%W) N %3 Wy N{ Fie
- ol monts THUY L4005 B (100 G400 1SR (NG BI{05 DO 5198
3 - <3 meaks {2 LOSATY  1MSN TRE0Y  MIIMY)  3S0(EN 26098  3(83)
3 -« months BEEY WOW 1NED SN LN B MNeW 269
$ - =12 monts 158 (68} & 122 (673 o 38 {813 T 2178 2
12 - =24 months 137 34} & 97057} 5 RIS 1{l) 2004 3
24 - =36 months 26 {23 2 100 o 348 {22§ [ S 430 a
36 - =58 months 17{7) 5 B 5 R o 1% 2
248 roezths 3 & 211y a &2 {4 5 a 2

* i memth =33 days

Crows tefbrswre: Appoadis T, Teble 3.3.1-19

Table 5.3-2.

By Age Adult Double-blind

therapy studies in adulis with partial sefruzes)

Duration of exposere to study drug by age group (Double-blind, adjunctve

&R} - 18 rearx &7 - 64 years =55 years
RUF PLA RUF PLA REF PEA
Cumulative Deration =8 =ty 24=709) =287} {5=2 =3
of Expaznrs” Nty N {99y X {e5) 5 {4y N %) (%5}
9 - =] meath 2300} & U {154 257 {100 T30 {306y
1+ <3 months & {308} [ £53 8% 72PN 2gtan 3{108%
449 [ 203 ¢42) ITE{81} {0 6Ty
{113 [ £4 055 i8{6) ] L]
2 1] A1 1&=1) G 2

* i memih= 30 deys

Crom reforsace: Appendix I, Txble 5.4.1-5

By Age Adult Double-blind with Open-label Extension

Table 5.4-2. Duration of expasure to study drug by age group (Double-blind, adjunciive
therapy siudies in adults with partinl selznres, with open-label extensions)
212 - 16 yearz Z17 - 84 years 265 vesrs
RUF FLa RUF PLA REF PLA
CumulativeDuration  (¥=8)  (¥=0) (V=018  (N-I8%) (NS =3
of Expocure® Nite) N{w} Joty: N i%9) N N %
Tl menth 5 {200 ¢ TIE{00  ZETLI00F  SQO0Y 3 O0H
1- 3 months S 00 o BSI{S4) LGN SO0l 5003
3 < months 5156} o BI2{TL 1MEn 40 28T
- <12 ook 345 & BWEE 164 30 B
13 2% months 10331 & IES =R I B
24 ~ <36 manrhs Xy G 20z 27y 8 e ki
38 -45 months ER RN & 122433y 4 & B
248 spaths 3 {11} & IR 45y ki & 4

* % memth = 35 dayz

Crozs refarsscs: Appendix ¥, T2ble 5.5.1-5
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Table £5-2.

Appendix Table 4 Continued

Exposure Duration

monotherapy substtution studies)

By Age Mono-therapy Double-blind

Duration of exposure to study drng by age gronp [Double-blind

2«12 - 16 yearz 217 - 64 years 263 years
RLF FLA REF PLA RUF PLA
Cumlstive Buration =3} {¥=1) ¥=1085 =60} =7y =3}
of Ezposare® X {36} X {35} ™ £8%) hEi] R N
0 - =1 noomth 31803 4 (100 188 £390) £0:{300) 3 {300) R
1- <3 meaths i 1Q5% 18245y 12{20% 333 28N
3 - =8 wonthy 13 & 314283 ] {1 ¢

¥ % memth =35 duws

Crows sfbrseces Appsndix 1, Tebls 5.81-F

By Age LGS Double-blind

Table 5.6-3. Duratior of exposure to study drug by age group (Double-blind, adjunciive
thernpy study in LGS)

<12 yesrs E12 -6 yexrs A7 - B4 yeass
Lnanulative REF PLA RUF PLA RU¥F : BLA
Duration Fromy =33y (=18 (¥=17 fi=y M=l
of Exposare’ NP§L N (%53 > {3y N %y X i) ol L))
9- =1 month 31 (2o 33 {165 16 {100} 1700 4 (1005 1% (160
1 -3 memihs 30T AT 571559 34 24 {160} 34 (106}
3- e mont 3% il 11153 3 L1 2753 B

* Imonth=3Cdays

Cross rafarsees: Agpendix I, Teble 5,719

By Age LGS Double-blind with Open-label Extension

Table .72,

Buration of exposure to study drag by age gronp (Double-blind, adjunciive
therapy study in LGS, with open-label extension)

=1} yesrs 212 - F6 years =7 - 54 years

Cumzlxtive REF PLA RUF PLa RUF PLA
Duratica =8B =3 1%=33) (%=1 =35y =14}
of Expasuzae® N %) N () N {8 N By} %)
- =1 monfy &2 (100 33 (1095 3%{100) 17 300y 3§ (360 14 {1653
13 months T8 3207} 1159) LI {E8) SB (3003 o4 {1063
YR — 30 £85) &(iay 9 {83) 338 34139 304
£~ =12 rmonths 23 (69} 3 21 50 o 2578 9

12 - <24 monthe 3455 2 16 {463 2 23 188 2
24- =36 reonthe 15 QA4 3 ${17 9 14375 9
36~ <4 months 46 8- B 2 1 2
23Z moztha & i o g 1833 k]

* }wenth=3Gdays

Cross rafarsmoe: Appsodin I, Tebla 5.X1-2
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Appendix Table 4 Continued
Exposure Duration

By Age Pediatrics Double-blind

Tabde £.83-2, Duraticn of exposurs to study drug by age group (Donhle-blind 2tudies in

pediatric paitents)
<1} vesrs 212 - 16 veses 2FT - fdpeazs

Comalative RUGF BEA RITF PLA RUF FEA
Dusation =239 =111} {9=93) {984 N5y ¥=1)
of Exposnre® N {4} N {8) D%y Ny Xy X%
- =1 montk Tivgregy 912 (1053 3 {100 {00 0 1{106)
1- =3 manths 13 @R 109485} 2502) 429} 3 9

3 - b menfis BG (8T 8 (70} £ 551 17458} 3 o
$§--=12 reontks [ & 1{h 0 4 ki

* 1 mrenth = 3G days

Cros: refurence: Appondix I, Teble 3.8.1-%

By Age Pediatrics Double-blind with Open-label Extension

Table 59-2. Duration of exposure to study drug by age group [Double-blind studies in
pediatrie patients, with open-Inbel extenzions)

=12 years 12 - 15 yesrs 1T - 64 years
Comnlative REF PLA RUF PLA BUF PLA
Dursticn o=y =11 (=168} {2=84) o=y =1}
of Exposuse® %8} % {85} % {85 %) ¥ i) N {16
0 -1 menth 22 {100 12 (160 169 (105} T (00 & {168}
1- =3 months WHED 108 {57} 152 {06} 75893 & 3
3 - of monihs 182 323 75 (78} 143 (84 57 {58 ¢ a
§--=12:pmonths 156583 3 154 {67} 8 B g
12 ~<24munthy 126 £54) & 91 {54} ¢ ¢ 9
24 ~<36 monrks 3823} ¥ 37 23 o g a
36 <48 'months 1346 Y 1% o 8 4
248 moafhy o 3 D 9 2 3

* 3 mozth =30 davs

Crass wefurszes: Appendix I, Teble 3.30.1-9

By Sex All Epilepsy
Table 5.24. Duration of exposare to stndy drug by sex (All treated patients with
eptlepsy)
Eale Female
Camalative Refinsmide Plucebo FaBoamide Placebo
Darstion {N=3PD) v=338) {9=570) =28y
»f Exposure* X (983 N %0} N {483 X {85}
- =1 manth 399 (106} 33%F (1003 §%9 {00 17 [N
1-3 menths w7 @e 1w (sedy @1 gL 257 65
3 - =6 months 7S (AL 181 (S WS (U I (R
£ - <12 montls &7 {518y B (33 &R @an 6 2.5
12 - <24 months €0 E6H o 482 W H 03
24 - <36 manths FETI I S #1 oL B
36 - =48 months w2 (9T 9 W 3031 ¢
245 mpzthe 7 2.7 ) X BL B

* % mozth = 36 days

Lross rafrsnce: Appaodix I, Table 33.1-15
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Appendix Table 4 Continued
Exposure Duration

By Sex Adult Double-blind

Table 83-3. Duration of exposare to study drug by sex {Double-blind, adjanctive therapy
stadies in adults with parfial seizures}

Male Female
Comulatve Rufizamide Placebo Refimamide Placebe
‘Duration =364} {¥=158}) {N=356) {XN=134}
of Exj e X i 13 x %) x {88 x %}
§ - =] noonts 384 (1093 356 100y 356 {106} i34 [$355]
1 - =3 montis 3y i) 45 (535} 35 {83 1 (85
3 -« poondes 147 39 23 634 136 (34 £l (G
§- =13 etk El [#143 ki) 3] ) {8} & %3]
12~ <24 mapths ¥ [¢5] k] i )] i 93]
* 1 momih = 30 days

Cross raforenca: Appondix I, Table 5.4.1-6

By Sex Adult Double-blind with Open-label Extension

Table 54-3. Duration of exposure to study drug by zex iDouble-blind, adjunctive therapy
sfudies in adults with partial seizures, with open-label extensions)

Adale TFemale

Cumnlztive Rufinsmide PFlacebo Rufisamide PMucebn
Durstise [roa 10 {N=158) =453) (=234
of Exponmoe® X v} N £84) X %} b3 %)
& - =1 ontk 479 {16 138 1883 453 {16} 234 [ak
1 = =3 moonthe 31 Piss] 348 i3 424 B4 s (B3}
3 - of poontks 333 o) 95 (24 328 72y 31 (g6
§ - =] momh. 260 {34} i &) 243 (54 & &
12— <24 muopthe 17 35 9 138 (35 H 3]
24 - =36 zenshs 188 (9533 g 9E 122y g

3&- <43 meaths 43 (13} 2 5 (13 %
2948 wenths 32 (o] Ll X 1] &

* Imonth =3 duys

Cross rofarsocs: Appendic ], Table £.5.1-8

By Sex Mono-therapy Double-blind

Table 55-3. Duration of exposure to study drug by sex (Double-bling monotherapy
: subs@itution studies)

Male Female
Comulstive Fufinamide Placebo Raofnxmids Placebo
Durstion (N=78} (M=I8) (=130 {6=39)
of Ezpounne’ N £95} N fax b} X 4231 X £
§ -] month ] (1 28 (18 E30 {108} 35 {100
1 - <3 montks 38 {455 3 an & {53} 32 B
3 -<Bmonths 14 [$5] 9 38 136% &
* lmenth= W deys

Cross refersncs: Appendix 3, Tobls 3.6.1-6
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Appendix Table 4 Continued

Exposure Duration

By Sex LGS Double-blind

Table 5.6-4. Durafion of expusure to study drag by sex (Double-blind, adjunctive therapy

stndy in LCS)
Hlnle Femaly

Cumulnthee Rufizamide Blacsho Balipmmide Plucebo

Buration (N=45) 2540y (V=285 [

of Exposurs® X 35} b3 ) » 2} X £%3)}

8 <1 monsl 16 ] feg 28 {100% 2% (160}

1- =3 months 43 [ 37 (53} o106 3 F160%

3 ~ =6 moushs & (33} £ 15 § 28 3 [¥33) '

* lmontk =38 duys

Croas subsrsnos: Appendix I, Tuble £.7.1-18

By Sex Double-blind LGS with Open-label Extension

Table £7-3. Duration of exposure to study drug by sex (Double-blind, adjanctive therapy

stady tn LGS, with open-label extension}

Male Female

Cumulstve Rufimomide Placebo Rufinsmide Plucebe
BDuoration [N=83) X=40) =52y (N=X§)

of Frgoxre® x £95) N [ )] X [Lid] X Pkl
0 - <] monts &3 ¥ $ (RO 33 11885 4 {100
1 - =3 months TE 543 37 53 48 133y 2% 41203
3 - «f nuontke ] {83 £ Pi%y 4% (835 b {2t
§- =12 ranxths 38 ooy & 3% [C3] B

12~ <24 raonthy 24 £33 8 2 (363 2]

24 - 36 menths: 3 (243 k! 3] iy g

36 - =48 menthy X 1S g 4 ] 1]

248 menthz 1 [43] 3 il 2

* 1 month =39 dzyx

Cross rafarsnes: Appendsx 3, Tobls 5.5.1-10

By Sex Pediatric Double-blind

Table 5.8-3. Duration of expozare to siudy drug by zex {Double-biind studies in pediatric

patients)
Male Female

Lumnlstive Ranfisnmide Plscehe Rufinsmide Plucebs
Buration (=121} {N=114) {N=21) (=83}

of Exposare’ N {35} N %) N (£ N [4)]
G- -1 manke F53 QT U R ¥ F R 1 S Y NI T S {160
1 -3 monts 13 &% 105 {5y £ 3 7 {855
3 - =6 meouths g 65 73 (&4} &1 {87} £ 2233
£ -<12 moaths 1 [ g g g

¥ 1mcath=30 dsys

Cress refarencs: Appondix %, Tabls 32.1-1¢
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Appendix Table 4 Continued
Exposure Duration

By Sex Pediatric Double-blind with Open-label Extension

Table 5.2-3. Duration of exposure to study drug by sex (Double-blind studies in pediatric
patients, with open-Iabel extenzions)

Mste Female

Complxéire Bnfimamide Flacehe Raufimsmmide Flacebo
Buration [0%3 YR =114y =170} {N=83)

of Exposnre’ » {2} X i ) x 1)) » 125}
# -~ <] ceont® 231 (1603 i34 £180 378 {106} %3 {100y
1 - =3 months s 3 535 30 £ 53 [2:53 ) {53
3 - <§ montks 183 &3 73 &4 341 (83} &2 (75}
B~ 12 rnnthy 158 {62} 3 14 43 g

12 - =24 menths 21 (55} 2 2 £33} Q

24 - «3& monthy 31 (233 L] s 2% g

36 - 48 merchs 13 {5 9 i1 08 &

248 menths 1 (=2} 9 1 43] g

* Y monts =30 deypy
Coess raberenra: Sppondin 7, Takle 5.15.1-15

Appendix End Table 4 Exposure Duration .

Appears This Way
On Original
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Table £,1-1.

APPENDIX TABLE 5

ADVERSE EVENTS

ALL ADVERSE EVENTS OVERVIEW

Overview of adverse events, denths, nou-fatal zerious adverse events, and adverse events leading
discontinuation of therapy

Adl trexted .
patiears Dowhile-blind, adjuscive Dozble.bEnd Doubleblimd,
Doghleblind srades in with thezapy stadies in adults beraps djnactive seady in Doudble-blind scadies in
patients with epilepsy epilepay wiil partial reizares ssbotitution stadies LGS pediatric patient:
RUF PLA RUF RUF FLA RIP REF PL& RUF FLA
Qi NSES) NSIRTE) ST (NSIBD) NS} (N=ET)  (NSTH)  (N=6 QRER . 1)
it N X N ey Ny N (5} N %%y Ny )] M (%) )]
Any wdverse FI(RE  T(RI] LHL(S0; IV @eAr  DEELY 35585  WLL WAL RBLY DTS W5
event
Mzzimum ceverity
Mitd IBERLE  MO0TE 45616 21IRES LleGRm TEEELY Q608 17438 M) SS{LTy Mg
Moderata HERBED  1894313) &M {MT) 274 0R3 FEQLY) 494336} 2I{313) 33{448) 13{234) 838 320268
Svare BWIA6TH P QN 1028 36{103) 1353 5 WY {049 19 (8.8 13685
Deathy 2402 ${0.5) {05 2{8.3% I 2 2 & 2 3 1353
Any non-Jatal
seripus afverse TE {63y 34335 251 [13.2) LYY 16434 pgeX ] 9 3@y 2431} 18 (7.5 1E488
svrm
Advare event
leading to HOE A3 WY MRy 1862 TEH 23340 (3433 B Fo 6811 LYt
i tunation

Appendix End Table 5 AE Overview

Appears This Wey
On Origing
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Appendix Table S Continued
Adverse Events

All Double-blind Common AE by SOC

Table 6.2-1. Mumber {%4) of patients with adverse svents by SOUC (AH freated patientz
with epilepsy, double-blind stadies)

Rafnamide Placebo

n {0 ] 19%)
Total pumber of patients stadied 240 633
Total pumber of patients with an adverss event 5393 (73.8% 197 (783
50C
Fervous system disordars 832 (5183 ] {$2.5%
Gastrointestinal disordars 353 289 173 (28.5%
Gaperal disorders and administration site 301 {243} 123 (E5.43
tonditons
Infections sud infesmiions 280 (2.8 71 {26.8)
Poychiatric dsorders 174 {34.0% 38 138
Erye disozders 18k (23.8) i an
Skin 2nd subcarreons Hesne disorders 132 9.8} o 8%
Wusculoshkeletal aud commective fissue disorderss 118 9.3} 48 1.8
Ijury, poisonine and provedmal complications 107 B.5; 4% 3075
Respiratory. thoracic and mediastinal Siserders -~ L3 {113 §7 (#6221
Metabolizen aed nuition dissrders 77 5.2 3 A0
Ear and Iabyrinth disorders 49 63333 1x (15
Investigations 35 {38) 15 249
Reproductive system and breast disorders 31 (25 15 (2.4}
Rennt and winary disorders 30 2.4} i3 20
Waseniar disordars 28 23 i3 (2.6}
Candine disordsrs 28 {23} 16 (1.8
Blood and Iymphatic system Jisorders 3 (1. 5 3.8
Irmme system doondess 11 [URH 23 {183
Endowrine disondess 3 .3} 2 (2.3}
eopiasms benfen, maligpar: and unspecified X (3.2} 2 0.3}
{incheding cystsh
Sochal drenstances i (¥ 2 3.3
Hapatobitiazy dsordess H @an B
Presoancy, puerperim ind parinatal conditions H (3.1} &

ote: Patient-years of exponme = 391 3] for nafinamids and 14956 for placebo.

Crozz paference: Appendiz I, Table 4212

All Double-blind Very Common AE (10% or >) by Preferred Term

Table §.2-2.  Number (%]} of patients with adverse evenis by Preferred Term (10% or
gxeater for either treatment group) (All treated patients with epilepsy,

donble-blind studies)
Rafinxmide Placebo
u {9%%) I {%8)

Totl sumber of patients stdied 1220 £35

Total pumber of patients with an adverse svent 875 (78.63 357 . U7R3
Hendache 384 {32.8) 13 185
Bizziness 152 {23.5) 60 &4
Eatizus 158 {33.6) 57 o8
Somnelanca 146 {E1.3} 38 9.1y
asea 141 {1149 48 £3.8)

Bote: Patisnt-years of exposims =291 5] formiftmamida and 149.58 for placebe.
Cross reference: Appendix 1, Tables 6.2.1-2 and 6.2.1-3
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Appendix Table 5 Continued
Adverse Events

All Double-blind Very Common AE (10% or >) by Severity

Table §.2-3, Number (%) of patients with adverse events {10% or greater for either
treatment growp) by severity (All itveated patients with epilepsy, double-

blind siudies)
Rufinamide Placebo
n {58} ] {83}
Towl umsher of patients smdisd F0 633
Total numtber of patients with an adverss event 915 (788 487 (8.3
Nitd 354 318y 240 {37.8)
Modarase 448 £36.1% 183 {31.3)
Revere 133 (07 58 [£2)]
Headacks - Torl 284 {23 123 [38.9%
Hiild 166 {134 74 (3L7}
Maodarate 2 7.9 34 54
Severa 20 (1.5 1 {19
Dirriness - Tomd 192 {35.5) [ &N
Mild 137 (o 48 an
Muoderata &7 5.5 i3 Rkt
Severe 8 [NAH 1 By
Eatigne - Towl 168 {13.8) 37 30
Mitd 102 3.0 k2 81y
Moderate bl 4.5} i3 2.6
Severs 12 £1.9% 3 a8
Somnolance - Tosak 146 {118 38 &0
Mild 538 79y 44 [5%]
Moderata 43 3.5 32 1.8
Severe 3 0.4 2 @3
Wansen - Total 141 {314 48 753
Mild 8 {15} 37 (5.8}
Moderags 44 {35} it .
Severe 4 0.3 &

Noge: Patient-years of exposere = 29151 for ufinamida snd 149,60 for placebo,

Cross reference: Appendix 1, Table £2.1-4

All Double-blind Very Common AE (10% or >) by Dose

Table 6.2-4.  Number {%%) of patients with adverse evenés {10%% or greater for either
treatment group) by median doze of refinamide in mgiday {Al reated
patients with epilepsy, double-blind studies)

Median dooe of subinzmide” (meidar)
=D 400 - =BEDD  1608. <2300 2430 <IIOC =3206 AT doses
=188y =305 =4z {e=291) =1y (¥=1240
N K o N W N (&%) N (e} N (%)
Anyadwsssasvent 132 (FRT) 385 (S 304 {8A3) 233 Ry 1 (188 853 (784
Hasdache 39 pmT 113 228 8 £AM M m b W B
Dizeiusss 20 GIy 3 ORD) 35 Qu4y &8 X o 92 (155
Fatigm 19 B T (48 41 (39 3 41h o W (38
Somnolizes ¥OZ% B gny 37 {551 42 44 o M6 (118
Nausor 13 G837 4N N ehH 7 S8 3 ter 41 s
Fots: Patiat-resss of sxposion = 20131 far i
® Median daily doss starting in the Ma Puriod. Dese calealations do mot nchude titsatios ixfomssion,

Lress raferumca: Appendi I Table §2.1-6
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Appendix Table 5 Continued
Adverse Events

Adult Double-blind Common AE by SOC

Table 6.2-8., Number (%) of patients with adverse events by 30C (Dronble-blind,
sdjunctive therapy stadis: in adelis with pariial seizures) i

Eufinamide Flacebo

B {83} 3 8%}
Towl pumbey of parients stadied T30 213
Totnl purrber of patients with an adverss event 580 {80.8% 138 S
s0GC
Nervous systen: disorders 398 {55.3% 14 486
Fastroinsestinad dizorders 2055 (285% g4 {2883
Garerat disovders and adminisation site 104 (289} 5% {363}
conditions
Infections zed infastations 145 {201y 46 {22.8)
Eye disorders. 128 {E7.8) 27 033
Psychiatric dzordes 110 (£33} 41 4D
Musculodkelatal and connective tisue disorders 735 (B0} i G2
Skin and swbcutaneous tzme dizorders 73 {15.1} 3 {303y
Injury, peisenies and proceduszl complications 61 (8.5} 36 23Xy
Raspiratory. thoracic znd medinstinal dicosdars 48 6.3} 23 8.5
Metabolizm and numitos disorders 37 3.1 7 24y
Ear and izbyrinth diserdars 34 4.7 4 {14}
Reprodncive system and boayst dizorders 3 (33 i B35
Fevestigaiions n s & 2.1
Wascular disorders bt (2.8} & LERY
Cozdizc disordars 2% 2.8} i3 2.8
Foemat and winary disorders 3 2.5 it 38
Blaod aod hymphatic system disorders 18 2.5) 4 {1.4)
Tewmums sysgerm divosdess 4 .8} 3 {L7%
Endecrine dizardars 3 8.4y 1 faki
Necpiasns benizn, maligeans and nmspecified b (9.3} 2 9.7
{inchuding cysE)
Hapatobitiary disorders i 3.3} &
Pregrarcy, puerperien dad peringtol conditiens H @1 o
Sotizl circumstanees i (0.1} &

Wate: Puisnt-yaars of exposuzs = 187.49 for mafinamida and 74.17 for placebo.
Crogs reference; Appendiz I Tsble 64.1-1

Adult Double-blind Very Common AE (10% or >) by Preferred Term

Table §.2-10. Nmmber {%) of patients with adverse events by Preferred Term (10% or
greaier for either treaiment group} {Double-blind, zdjunctive therapy
studies in adulis with paxtial seizures}

‘Rafinamide Placebo

n {843 i3 {58
Totl pumber of patients studied F2b 380
Tomnl cerber of patients with ap adverse eveny 380 130.6% 235 (&L
Headzcks 19¢ 15 Fi ] {36.2)
Dizxiness 146 (304 33 (AL Ay
Fatigne ) 137 {176} 34 (L
Nansea & {117 3% (H0.0;
Somenieace: 78 {184 31 ]

Note: Pagient-yaars of exposuss = 18749 for rfinamids and 74.17 for placedo.

Cross reference: Appeadiz 1, Tables §.4.1-2 and §4.1-3
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Appendix Table 5 Continued
Adverse Event

Adult Double-blind Very Common AE (10% or >) by Severity

Table £2-11, Number (%) of patients with adverse evenis {10% or prenter for either
treatment group) by severity (Bouble-blind, adjunciive therapy studies in
adulés with partisl selzures)

Rafinzmide Placebo
n {B%) 3 {85}

Tost pmhes of patients stadied T2 280

Towt pumber of patients with.an adverse event 330 {30.5% 23§ (814}
Mitd 25 {288 11 375
Modarare 274 {381y 113 (331}
Severe : 81 (12.8) 30 (10.33

Handacha - Total 108 (378 ] 262}
Bild 13 157 4% (16.6;
Modarats 70 a0 21 0%
Sevess 1] (22 7 2.4

Dizzinpss - Todal 148 (5.4 33 QI
Mild 77 {18.7 23 %))
Maderte £ {7.8} 7 2.4
Sevege 7 (1.0} 1 {3}

Fasipue - Tota} 1% (7.6 k=) (1.7
W 71 2.9 o) (8.3}
Modarate 46 (5.9 & 2.1y
Sewvers 18 (1) 4 1.4

Wausea - Totl 83 (LD 25 €350
Mild ’ 35 5.9} 31 {7.2)
Alodarats 31 (43 g {28
Severe 3 G &

Semeslence - Total I3 {254} 21 1.2y
Mitd 51 3.0 iz G2
Moderate s 32} 5 1.7
Sevese i (3.1} 1 B3

Note: Patier-yazrs of exponige = 18748 for nftnamide 3nd 74.17 for placebe.
Cross reference: Appendix I, Table 54.1-$

Adult Double-blind Very Common AE (10% or >) by Dose

Table 5.2-12. Number (%) of patients with adverse events {10% or greater for sither
treatment group) by mediarn dose of refinamide in mgiday (Donble-blind,
adjunctive therapy studies in adults with partial zeizarves)

Mediam dnse of refinamids® fovpidar}

=350 3001600  1606-<3400  2400.<3300 3200 Al doses

=127} =314) %=138)  (¥=12%) =0 =120
N i) N 1% X % by J60) X ! b )
Auyodeerseecent | ®9 (ORO) 232 (735 135 (834  1i4 {9 339 (30.6
Hsgdachs 34 82 8L A gsE 4 {68 199 QA
Dizziness 6 G 3E P 47 BH 46 84 8%
Fatigus 173k 3B (8E M 4219 1T 44 127 (176
Fazioz 1 @ 2 ET 2 G35 8 Dl B 1L
Sezuelssrs 2 @B 5T fss W O8R (o4

Hota: Iecindes patisuss with axposuss to uBzamide: dring ths doukis-tiind azdfer exwnsion physas. Padunr-yours of sxposmrs=

137,49 for rufinemids.
* Madian daiy deoss siartizng in the Mok

w Puriod. Those eadunlath

Appandix I, Tabls £.4.1-5
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Appendix Table 5 Continued
Adverse Event

Adult Double-blind Common AE > 2% & > Placebo

Table 6.2-13. Number (%%} of patients with adverse events that oecurred in more than
2.0%% of rofieamide-treated patients af higher incidences with rufinamide
than placebo {Double-blind, sdjunctive therapy studies in adults with partial

zeizures)
Rnfnamide Placebo

u {56) i {85}

Totd cuwmber of patients stadied 720 54
Total cwwdes of patisnts with ap adverss event 380 {206 35 84y
Handache 195 [X7 8y Té 263
Dizziness 140 [(39:.4Y 33 G
Fatigue 127 (75 4 (£33
Bausea 83 {117 i) ikl
Sorealsnce 75 {204 31 1.3
Eiplopia 7 0.9 & 5.1
Tremar 44 &1} i3 4.5
Wiston hiugred B <} {803 ¥ 3.0
Wystagmus k2] {53} 13 4.5
Vowmiting 35 {4.9) 13 4.5
Ahdoninal pate uppar 28 38 T T4
Anxiaty 26 [£27) 3 L7
Atasia : 26 (3.8 1 0.3}
Constipasier: 23 3.3 8 2.8}
Back pain <] {32 4 1.4
Vartizn 32 3.1 2 [i33
yapepsia 21 2.9 k2 25
Corvulsina 28 (2.8 7 2.4
Ahdominai pain 19 25 & Q.3
Narvpusasss 18 by 4 1.4y
Anorexia 16 {32} 2 073

Mot Patient-yenrs of expostze = 157 49 for mdfnazaide and 74.17 for placebe.
Crozs rafarence: Appendix I, Table £.4.1-2

Appears This Way
On Original
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Appendix Table 5 Continued
Adverse Event

LGS Double-blind Common AE by SOC

Table 6.2-22. Number {94} of patients with adverse events by 50C (Donble-bling,
adjunctive therapy study in LGS}

Rufinamide Flacebo
B 8%} i3 {85}
Total pumbes of patients stmdied 4 &4

Totmt numbes of patients with ar adversa event &b {81.1% 2 813

L1 SO

Iefecdons and infestations 32 ($3.2) 22 3443
Nareous system disordars Py {382y 17 (2665
Gastrointesiinel dizorders 2 {35.1% n 313}
Gapermt disorders 20d administration site 28 278 ig 287y
coaiticas

Meinbslisn ard nowmision disordsrs 53 {8765 10 (I5.8)
Skia and subcutneans Hssue dzorders ’ 13 {178 3 [N
Respisatory, thozmeric and medinstiral disordess 11 {348 7 5]
Peyehiamic disorders £+ {83.5% i3 {IB.8)
Igjury, poisening and procedural conspliications g {13.5% & 9.4
Investigations 4 5.5 3 [ 3]
Bye disordess 4 5.8 &
Musrulpskeletal and cozmertive tissue dizorders 3 @1} 1 £1.8%
Renal and winary diserders 2 27} g

Reproductive syztemn ard braess disordars 2 [0y &

Vasrular dizordars 2 Q2.7 &

Endocrine disardars H A 1 18
Bilood and Iymphatic system disonders i £1.4) &

Cardiac disorders 9 1 {158
Zar and bbyrinth disorders ] 1 HE
Ipamemne sysiem dizerders 0 1 1.8}
Social cizcumstancas i 1 1.8

Nowe: Patemr-years of exposure = 1404 for ranamiile znd 1419 for plassho.
Cross reference: Appendic T, Tolle £.7.1-1

LGS Double-blind Very Common AE (10% or >) by Preferred Term

Table 6.2-23. Xumber (%} of patients with adverse events by Preferred Term (180% or
greater for either trestment group) {Deuble-blind, adjunctive therapy study

in LGS
Rufinamide Placebio
n ) n {8%)

Totl pumber of patients stadied i 64

Total seber of patients with an adverss svent &6 {81.13 32 1.3
Sommslence 8 {243y 3 {225
Vomiting 18 21L& 4 H3y
Pyrexia 11 (14.8% i (37.3%
Dinzrhes 4 5.4 7 8.5

Hote: Patisnt-years of exposure = 19.04 for rafnamide and 14,18 for placebo.

Cross refepence: Appendis I Tables §.7.3-2 and 6.7.1-3
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Appendix Table 5 Continued
Adverse Event

LGS Double-blind Very Common AE (10% or >) by Severity

Table 6.2-24. Number (%%} of patients with ndverse events {1389 or greater for either
i freatment group) by severify {Doudble-blind, adfunctive therapy study in

LES)
Rufinsmids Placebo
B A3} i) 18%)

“Totp! cumbes of patiegts smdied 74 54

“Total rumeber of petients with an adversa event 6 {311 £ (31.3%
Mid 17 33683 i 484}
Moderats 33 {#4.6) i3 234
Severs 19 {13,533 & &4

Somezoleace - Total 18 (2432 3 (1315
Mild 3 (168 3 9.4}
Moderaze 7 9.5} 2 &30
Savers 3 [ b

Vomiting - Totd 15 {21.83 4 8.3}
Mild 18 {13.5) 4 .33
Modarat 3 5.5} &

Sevess H (1.5} &

Pyrexiz - Townl 11 {34.8) i1 [
Ml ] @0 i1 {37
Maderasa 4 (5.9 &

Severe i 3.4 &

Dinmhes - Totl 4 3.4} 7 (36.5%
Mitd 2 2.3 3 (7.8}
Modamze 2 2.7 2 313
Severs ¥} ¢

1fete: Pattent-years of exposure = 19.04 for mEnamide and 14,54 for placsho.
Ceoss raference: Appeadix I, Tabde £7.1-2

LGS Double-blind Very Common AE (10% or >) by Dose (mg/kg/d)

Table 6.2-25. Number (%4} of patients with adverse evenis {18% or greater for either
treatment gronp) by median doze of refinamide in mghgiday (Ponble-blind,
adjunctive therapy study in LGOS}

) Medisn doss of mfingmide® tmahsidav)

w1 I} -2 pL ] W45 245 Al doser
{N=13 =8 =5 (=38} =23 {N=T4}
x 34 il {3} R {8 byl %%} N (%0} N (%t

Any adrarse swsat 2 oy 3 30 3 G827 {4 B BT S BLI
Semnelzce g 2 i 2 A0 1 {388 3 {107 13 {243
Vomstig o 2 2301 I £20.05 7 {19.4) ] 214 % 21.8
Prouxiz 8 8 |3 3 1.4 4 343y 11 348%
Diixrrhea i & # 3 8.3} 1 (3.8 3 [« X
Wote: Pattarsvyears of exg = &34 Sor ]

¥ Msdizo deBy dess startizg i the Mat Paripd. Diozo calenlzticss do oot ioclude titrstion informeatica.

LCroms raforsmea: Appondic I, Teblo 5.7.1-8
LGS Double-blind Very Common AE (10% or >) by Dose (mg/d)
Table 6.3-26. Number {98) of patients with adverse evenis {(10% or grester for either
treatment group) by mediax dose of refinamide in mgiday (Double-blind,
adjunctive therapy study in LEE)
Median doce of ruafinamide” fmpidar)

=430 400 <1600 1606 <2400 2400 - <3200 =320% Al desez
=y ov=31y {924 {e=19) =1 =14)
X [<i}) N {3 N {%o) N {8t N %) N (%6}

Ay aduarse et 1 £ 2% ®@n 18 TR 1 BT 5 {BLL}
Scmpelazce ¢ & (84N [ X ] & {333 IR {243
Vomdting 4 5 feak:s) ¥ {23.3) 1 (5.6 215
Prraxis ¢ 7 {2283 2 3.3 2 L1 i1 (145
Diirrzitza, k] 3 f7 1 feae) & 4 (5.4
Fata: Tatiantysars of = 16.24 for 2]
* Madian dodly dese sterting in the Mak Puried. Dowe saloeleticss do not include tiation ixformeation,

Croogs reforamee: Appsmdix I, Toble 6.3.1-2
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Appendix Table 5 Continued
Adverse Event

LGS Double-blind Common AE > 2% & > Placebo

Table 6.2-27. Nember {9} of patients with adverse events that occurred in more than
2.0% of rufinamide-treated patients at bigher incidences with rufinamide
than placebo (Double blind, sdjunctive therapy study in LGE)

Rufinamide Placebo

B {3 3 (%%}
Total cumber of patients stadied 7% 64
Todal rumbar of patients with an adverse svant 4 {81.13 32 BLy
Someodence ] {24.3y B 325
Vomiting 14 218y 4 {53}
Farigus 7 &5} 5 (T8
Decreased appatite 7 3.5} 3 (SN
Kasapharynsitis 3 2.5 2 {11}
Hendacha 5 5.8} 3 @0
Rash 5 {53} 1 1.8
Bhinitis 4 {543 3 @45
Avsia 4 (5.4} &
Paychomotor hypamctivity 3 4.1} 2 G
Cozvulsion 3 [CRY 1 {16y
Ear infaction 3 4.1} 1 {1.6)
Epistaxis 3 (%) ]
Hystagmus 3 [CX}] i
Siatas epilepticus 3 (4.3} &
Corimion X 2.9 1 1.6
Hand inhury 3 (2.7} 1 {183
Lnose stopls b4 [k ] 1 £1.8)
Simaszizis 2 27 1 1.8
Aews 3 2.7} &
Dizziness 2 Q253 &
Ezting disprdar 2 2.7} A
Enanthenza b4 2.7 &
Enfluanza % 2n g
Clipomenohaa 2 2T &
Bozemoniy 2 '? i &

Déote: Batfent-years of exposise = 15.04 for mfnamide snd 14,38 for p]mkc

Crozs raference; Appeadiz I, Table £7.1-2

Abpears This Way
On Origingj
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Appendix Table 5 Continued
Adverse Event

Pediatrics Double-blind Common AE by SOC

Table 6.2-33. Number {24} of patients with adverse evenis by $0C (Double-blind studies

in pediatric patients)
RoBnxmide " Placebe

B {85 T {41}
‘Tosal praber of patients stdied 282 i
Total muder of pationts with on adverss aveat 177 {83.3% 147 {74.6%
500
Nervous system disorders 101 {37.6) 33 378
Infectons znd infesttions ] [EZ03 73 31D
actrointestial dizarders [ {32.5% 46 ¥ X3]
{Feperal disordars and adminizeation site 49 {23.1% 38 (E8.3)
tonditions
IMembolism and naition disordars 23 (1.8 18 a.n
Skin and subcutznzous tisiue disondars 15 {11.8} ] .23
PBsychiatic disonders e (304 28 62 3]
FPespizatory, thoracic and mediasteal disordess 1% 9.0 24 (323
Injury, pedsoning and procesursl complications 17 39 i3 £0.85)
‘Eya disardess 15 {1.5) 2 1.8
Ear and tabyrinth diserders g {3.8) 3 £1.5)
Tvestigasions K 33 8 5.5
Musculeskelatal and conpectiva tssue dizopders. k3 2.4} 7 348
Reoal ang winary diserders 3 2.4 ]
Immune system disorders 3 {1.4) 3 o8
Reproductive system ard breast disorders 3 (1.5} 2 £1.8)
Wazoular disorders 3 1.5} 2 1.8
Blrod and hymuphkatic system disprders 3 1.4} 1 &5
Cardiac disardars b3 0.8 1 8.5}
Endearine dizosdars 3 0.5} 1 (0.5}
Social chrumstances 0 1 3.3

Note: Patient-years of exposure = 38,32 for mefnamide 20d 46.54 foe placebe.
Cross raference; Appendix I Table £8.1-1

Pediatrics Double-blind Very Common AE (10% or >) by Preferred Term

Table 8.2-34. Number (%) of patients with adverse evenis by Preferred Term {10% or
greater for either treatmwvent gronp) (Double-blind studies fn pediatric

patients)
Rufinxmide Placebo

B {3%) o 1%}
Total mumber of patiens smdisd PN 187
Total rumber of patients with an adverse svent 177 {33.5% 147 (74.6%
Someolence 34 (1765 & 3.1
Vomiting 35 (16.5% j2 a0
Heagacks 34 g 3431 i8 B
FyTexia 23 113} b1 (6100 ]
Upper respiTatory iract infection 13 (8.1} b2 [i1.Y

Wote: Patfzns-vears of exposuse = 50.32 for mafinamide and 4534 for placebo.

Cross zeference; Appendix 1 Tables 6.9.1-2 and 6.8.1-3
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Appendix Table 5 Continued
Adverse Event

Pediatrics Double-blind Very Common AE (10% or >) by Severity

Table 8.2-35. Number (36} of patients with adverse events (30% or greater for sither
treatment group) by severity (Double-blnd studies in pediatric patients)

Eafinamide Flacebio
-3 %) ] {88}

Toml membery of patisnts stadied 2i% 197

Towal rumber of patieats with on advarss event 177 (83.5) 47 4.8
Mt &5 G 82 [CI%]
Modarasa 03 {8383 52 2548
Bevere 19 9.0 i3 8.8

Soranolence - Tosal 34 {830 H 8.1}
Mg 3 £9.9% 13 {2
Madaraty 14 (6.63 3 1.5
Severs i (0.5} &

Vomdting - Totad 33 {18.53 2 1.3}
Mild u [k 4 bEA M
Modarata 11 (5.3 &
Severe 3 {14} &

Headacke - Total 34 {18603 16 [L A M

- Miitd 51 9.9% 32 &1}

Modemie 13 (6.3} 3 {153
Sovems 0 . 1 0.5

Pyzexia - Tonl 2% (213} pi Gon
Mild 15 7.1 n {30.2)
Muodarate ] 3.8} 1 @05
Serere i (0.5} &

Upper respiratory fract infection - Total 13 8.3} 22 (63947
itd 18 (37 a1 (309
Modaraza 3 {14} 1 0.5}
Savers ] 2

Koz Patient-years of exposure= 30,32 for mfinamide xd 46.34 for placeba.
Cross reference: Appendix I Tzble $5.1-%

Pediatrics Double-blind Very Common AE (10% or >) by Dose

Table 6.2-36. Number {95} of patients with adverse events {3109 or greater for sither
treatment group) by mediae dose of refinamide in mgkeiday {Double blind
siudies in pedintric patienis)

Afedisn dose of rufinamide’ fmakoidny)
=34 1 2% . <30 3 .s45 =45 Al doses
(=t =17 (=18 =101 =72} =212
¢ @6 N e N WX ) N N e

ok |3

Auny silwarze savnt [43eiyt 13 (85 13 (B33} 8T {BEI) B (80.6) 77 (8D
Sompodimos 1 £330 4 £23.3) 7388 1T 4368 7 {3.73 EL T RS
Vomstizg 1 339 3 (57,63 & (333 I3 {88 0 JI38F 35 {65
Hzadachs k] 3 208 3 {367 I8 {178} 3 {113 3 {5
Pyraxiz 8 1 £5.93 2 {31 W™ 135y 3 4.7 2% Ly
Uppor revpicatory # 1 fe3)] & £ {58 b 18.3% i3 (8.1}
et nfectinn
Note: Patisnt-pears of = #.32 for

* Median daify dess starling in the Maisnance Fariod. Dose cabletions do not includs titcation ifommating,

Lross reforeace: Appoandix 1, Tabla 5.9.1-6

Appendix End Table 5 Common AE

263



APPENDIX TABLE 6

NON-FATAL SAE

All Double-blind Non-fatal SAE

Table T.2-1. Non-fatal serions adverse events fhat occurred in more than I patient per
treatment group {All treated patients with epilepsy, doxble-blind studies)

Rafinsmide {¥=1240} Plarebo (N=635)
50C Prefered tenn bein)) N{%)
Any /D pAYEE]
Blood and ymplstic syt ﬁxmém Larkopania 2462y &
Weurcpaniz 203y &
Ear aod Inbyrinth dizerders Vaetige 3T} &
Bys discriurs Diiplogta E1 3] o
Gasteodutastizal digordars Vomiting 362 G
Gastoasophzpest rofux. 24T [
dicuase
Kaunox LD ©
Gemare} diserdsre and adnsindstration site Fatigo F{035 [
Comditions it disturbuzca 2401 &
Infsctions aud infeviaions Peoumcosy 240 {6
Ty, poivoning and procedurat Ezad injury 343y IR
compSratiens Conepsaien 2062y |
Muiybolises zod nutritom dizerd Exponsromiz 2402y &
Harvews systvm disordos Cenvubsion TRE) + {685
Coand wal cecnalzion o4y 88
Pariad seizose with 4403} ]
secondary munezalization
Staez apifepticns #{63) &
Dizziness LY o
Esndachs 3R &
Taswer 362 &
Hapsiparesis 3502 5D
Ataxia 282 &
Complen partis] ssirursy 2462y &
Brstagmoas 02y [
Parestrasis 2462, &
Fychizatc dizorden: Papchetic dizosder 302 &
Agatky LN [
Skio and yubesiyneons tiswse discodsey Efvparhidrosic 3403 G

=181.5% for s

Hioos: Patienrymars of sxp

Crosz mefarsce: Agpeodix I, Table 7.3.3-1

Appears This Way

Snazaide swi 148,60 for placebo.

On Original
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Appendix Table 6 Continued

Non-fatal SAE

All Subgroups Combined Non-Fatal SAE in 5 or > by Dose

Table 7.2-3. 2uwmber {245) of patients with sevious adverse events {eccurring in 5 prmore
patients) by medinn dose of rufinmmide in mg/'day {All treated patients with

epilepay}
Medinn dovr of rofinarmids® fmafday}
<433 400~ <2600 1800~ <2400 24003200 =320 Al doses
=k} =8 {4=381% =58y (=80 {¢=1975)
X ika)} » 4] x £B5) N 3 X (ks 1] N LTI
Any iE P4 1B (123 & {ITh ¢ 334y 4 $7 M {133y
Comalsices X 17 1z (1.5 9 Q4 W B33y 13 43 22
Status.opileptions ] k] (14 3 [:29) 8 [ 3:] & 2 {14
b iz i@ B %5} 1 3.3 3 1.5 o i AR
Grond mat i {09 ] @.8) 3 @5 2 &3 & FRIE 2 ]
cammlsion
Vormiting o 3 [:25] 3 435 3 f8a] & i B8
Asaxia i 05 3 0.4} 1 B30 3 (k] & 2 {04
Diglopia Top®; s a8 1 9» 1 @y o o8
Poztis} wirores with o 2 0.3 k] [4E] 2 6.3} & 3 B4
e, geearlization
Debyiirtios 3 4 (0.5 & 2 {83} & & 8.3y
Fatigu 2] # 8.5 2 0.5 ¢ & 8 0.3
Hezderks 4 4 @5 ] 2 &3} @ € 0.3
Contuzesion ) ¥ 5] 4 [ 3 {27 3 {033
Déezinges a % [118] 1 2.3 ¢ & 3 2.3
Gastiti & 9 3 (.83 2 833 2 3 {33
Hozd gy a 3 0.2 2 3.9 i Bh o 5 0.3
Nystrgnes 2] 1 B §) 3 0.5 1 &Y B 3 .33
Peychotic disardsr ] z ] 5 3 & & FI X
Vartign: G 3 a4 1 (8.3 i i} & 3 {053
Weisht docewnved a 3 0. 2 3.5} i 1] Q 5 {83
Noba: ; daz patd ik NXp frxmide during fha double-blind andter exmnsics phasos. Pativat-yazzs of sxgosmo =

253235 for mfmandida.

* Moo daily docw starting in the Mantewence Prricd. Dose caloaladons 4o zot includs firetion inforzetion.

Cross meferszce: Arpendix f, Tatle 7.3.4-3

Appears This Way
On Criginal
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Appendix Table 6 Continued
Non-fatal SAE

Adult Double-blind Non-fatal SAE

Table 7.2-4. Non-fatsl serions sdverse events that occurred in more than ¥ patient per
ireatment group {Blonbls-blind, adjunctive theyapy stadies in adults with

partial selzures)
Rofnamsde N=7I0) Placebs (N=20;
F0C Preferred term N{%) X{34)
Aoy I{RE WIN
Earond Bhyenth.dicordess Warlige kX2t [«
Eye dizerdics Diplepia & {08} &
astraintestizal discrdurs ot 2403y &
“emezed Aizerdses and adnindstration sits Fatigs k3 %] &
cnuditions Gt disturbencs {63 G
Infuzy, poinozing snd procedurat Fond injury {4y G
cowplizaiions
Matsholiz 2né pusrition disceders Hypontzemis 2463} ¢
Harvons symiem disesders: Paeiad sodmures with +{G.63 1+
swoadary gonslization
Cowndsion R0 a8
Dizzinuss 304 ¢
Hasdecke 104 ¢
Tramar 34y g
Coand mal cozcedion 2633 IL3)
Htaxia 2{k3) ¢
Copplan pardsd sstvures 203 G
Eoriparais 24633 B
Mrstugmmas AW c
Prastiesia ey 5
Peychivmic divordor Prycheds disorder 2083 ¢
Spay {3y &
Skin xmd subrviareyss fisses dircodors Hypachideouiz 20 ¢

Mese: Pabient-paxrs pfxp =187 for

Crom rafersmon: Appsndix I, Takde 7.3.5-1

ife amd 74.17 for placaba.

Double-blind Mono-therapy Non-fatal SAE

Table 7.2-7. Non-faral serious adverse events (Double-blind monotherapy subztitution

studies)
Rafiaamide {§=208) Placsbo (=47}

20C Preferred term X %) N
Any TEH
Gustoaintestizgd discodars Cesrossophrgesd reflux 14633

disezze
“Murvoes systvm.disooders Cessubsion 248

Evaszs wpilaptious EL{LO)

Epilapsy 109

{amnd mal comradzion 10.3)
Peyekistric deoedons Poychotin dizoedis 140.5

=278z

Now: Parisur-yorrs of
Cross refersmes: Appondix 3, Table 7.3.7-1

je and 238 S placabo.
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Appendix Table 6 Continued
Non-fatal SAE

LGS Double-blind Non-fatal SAE

Table 7.2-8.  Noa-fatal serious adverse events (Double-blind, adjunctive therapy study in

1G5
Rafasmide (V=73 Placebe (=63
flel o Preferred term N{%) N {%a)
Any D T3.3)
Eloodazd Irmphstic syston discedaes Lisvkopeuix 114 &
r—— 1045 &
Gastrointertizal diverders Vomiting 2.7 &
Dizzrhsa 1§34 13
Sunand diserducy and adnctnistrastion site Fatiges 144 B
Comditiors
Iefictions aod infustations Wlppsr mspizatony 1449 &
ract ixdoction
Simesiti i ¢ 1
Worvows syshon disoeders Patit mal spilepsy & 48
Skirs oxd subevispoons tiseee Srcpdars Rxh 1{t4 i
Hotar Padieni-voars ofexg = 1&0+4 fo uSnemids apd 14.19 S placsio.

Crows rofsmsees: Aroendin, Talle 7351

Pediatric Double-blind Non-fatal SAE

Eable 7.2-32. Non-fatal serions ndverse eveats that securred in mors than 1 patient per
treatment group (Rouble-blind studies in pedistric patienis)

Rafmnmsde (V=112 Placebe Q=187
N8

sor Dreferred term X {545} 4%5)
Ay {75 33 {5.6)
SGarhointustizsl divcedurs Somitizg 205 &
Norvous system diserders. Convuleion 2408} B
States spilepticus 24658§ &
Crand mal i 15 216
“Mete: Prient-raxs efaxp =30.37% fe ruiinazaide and 48,54 for placske.

Crovs referszce: Appandix T, Takle 7.3.16-1

Appendix End Table 6 Non-fatal SAE
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APPENDIX TABLE 7

OTHER SIGNIFICANT AE
All Double-blind Rash
Table 7.3-1. Number (%) of patients with rash (All treated patients with spifepsy,
doubla-blind stodies)
Rufinamide Placebo
n (35} 2 By

Tl numbar of patents sfadiad 1240 833

Todal nverher of parients with tash® 3% EA}) il {3.3}
Bash 26 on 15 2%
Rask papular 5 (5 i}

Fash eryf=mutons 4 {03} 3 03]
Utticaria 3 o )

Basgh marilar H {1} 1 L.
Fash vesicular 0 2 03
Bash psoriaform 0 3 ]
Fazh macvlo-papsilar 0 3]

Note: Patient-years of exposare = 33151 fir mifinanside 2o 149 60 for placeto.
* Razsh™was defined as ooy of the Preferred Temms shomn.

Crozs refirence: Appendix I, Tabla 74.1-1
All Double-blind Cognitive Disorder

Table T.3-2, Number (%) of patients with vognitive dizorder {All freated patients with
spilepsy, double-blingd studies)

Rufinzmide Placsbo

o {4} I (2%}
Total number of pationts stadied 1240 6335
Total munber of patients with cognirive disordar” 208 {166} SE {338y
Bopralence 146 {E1.8% 38 2.1%
Distashanee in aftention pat a7 & 1.4
Lotharzy 13 .53 32 1%
Memory impatimest 13 1.8} R {13}
Paychomotor hyperacdvity g 0.4% 2 &3
Sensory distuzbance 3 .48 2 B3y
Ampesia 4 3.3 2 B3y
Mental inpainment 4+ [GRS] 1 0.3}
Sedation 3 0.3 1 B2y
Daprazsed fevel of consclonsness 2 83 2 @3
Cognitive diserder 2 0.3y 1 i
Agphasiy 2 B ] &
PBsychomotor skills impaired 2 8.2} &
Encephalopathy 9 1 00

Plote: Patient-years of exposuse = 29151 for mftnareide and 145,50 for placeba.
* “Cognitive dizordsr’” was defined 23 ewy of the Preferted Term: showsn.

Cross reference; Appendiz I, Table 74.1-1
All Double-blind Cognitive Disorder (Discontinuation)

Table 7.3-3. Number {%6) of patients with cognifive disorder leading to discontinuation
{A% trested patients with epilepsy, double-blind studies}

Rafinzmide Placebo

u {5 n {8}
Tota} runber of patients stmdied 1240 633
Total cummber of patterts with cognitive disorder®
Ieading to dizcontruation 12 1.5y 4 0.8
Sommoleacs g 0.5 2 B3
Edstacbance i aftention 3 0.2} g
Sedatioz 3 {32} ]
Sensory disnubance 3 {92} 1 o
Lathargy 3 023 E
Memory impairment H 0.1} 2 B3
Aphnsiz H o0.n 2
Mental impadrmens i 0.1y 2
Boychiorsoror skills immatred i 0.1 k4

Hote: Patient-years of expostze = 291 31 for mfinamids az;& 14950 for placebs.
*  “Cognitive disordar” was defined 25 any »f the Praférmed Terms showm.

Cross reference: Appeadis I, Table 7.5.3-1
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Appendix Table 7 Continued
Other Significant AEs

All Double-blind Psychiatric AE

Table 7.3-f. Number (%) of patients with psychiatric disorders {ocourring iz more than
I patient in either trestment group) {All treated patienis with epilepsy,

double-blind ziudies) .
Rufinamide Flacebo
B {3%) N {%%)
Total member of patients stadied 140 635
Total oumber of patenis with Peychiamic
Disorders PMedDFA SOCY 174 {14.8} i {138y
Insomaix 37 33 1 £A5y
Anxlaty 34 2.7} # (1.4
Wamousness 19 (€5 5 0.8y
Dapression 18 (1.5 & .8
Fritabiliy 15 1.2 10 L8
Aggmszion 13 {13 3 £1.3%
Coxfusional staga iz (1.9} 7 (e84
Agitatizn 1 Uk 3 (0.5}
Stazp disnrder g [GX)] 3 B3
Apathy 7 [GE:)] 3 8.5
hond swings ] 18.5) 4 [UE3Y
Eepressed moed [ (3.5} 2 B3
Hightmare 4 {03} 1 B2y
Psychotic disorder # 033 1 .25
Affect ability i 023 1 8.2
Bradyphrenia 3 02} 1 &2
Negativism 3 [0 1 péiae)
Tapsion 3 L343 g
Abnormal bahavier 2 1133 1 B3
Encitabilfity 2 83} 1 02y
Hathxhazion % 3.2} 1 &2
Seress symphoms % 0.2} 1 [
Disonizntation 3 8.2} §
Erysphemia 2 (1.3 2
Eating disozder Z (18] &
Emntionat dizordar 3 82 E]
Eupbodic meod 2 0.2} &
Mood Altered 2 8.2 G
Paranoix 2 3.2 &
Thirkirg sbommal 2 B3 &
Restlessnass 1 0.0 3 @5
Fiar affent 1 0.3} 2 {3y

ot Patiznt-years of exposurs = 291531 for mfinamide and 149 86 for placsbo.

Cross raference: Appeudix I, Table 7.4.1-1

269



Appendix Table 7 Continued
Other Significant AEs

All Double-blind Psychiatric SAE

Table 7.3-5. Number (%) of patients with psychiatric disorders as serions adverse svents
{All treated patients with epilepsy, double-blind studies)

Ruffeamide Placeho

. (ki )] a (%%}
Total pumberof patients stadisg 1240 333
Total member of patients with Papchianis Disorders
{MedDR A SOCY 35 sarjgus adverse svents 11 {658 4 08
Bsychotic dizonder 3 02 g
Apatby 3 Y &
Beprsssion H LAY 1 00
Suicide afiarp H on 1 i
Ageression 3 {01 i
Agitation 1 {83y g
Anhsdonia 1 61 ]
Anwisty 1 {3 ]
Iitability H 8y g
Mental status chinoges i R3] 8
Macod aliered 3 0.1y &
Moed snings 3 {05 ki
Oppositional deffiant divorder 3 0.1y E]
Boranoiz H kY i
Personality changa H LLERY] g
Ang & 1 0.2
Conversios disorder o 1 02
Hypomania 0 1 &0

Note: Patfentt-yanrs of exposioe = 20151 for refinamide and }49.60 for placebo.
Cross reference; Appendix I, Table 7.3.3-1

All Double-blind Psychiatric AE (Discontinuation)

Table 736, Paychiatric disorders leading to discontinvation (Al treqted patients with
epilepsy, donble-blind studies)

Rufizamide Flacebo

B §9453) i3 {2}
Total mumber of patients studisd 320 835
Total numeber of patizats with Pspchiatic Disorders
{MedDF A SO0C} leadine 1o discoptinuation 13 §1.5% 19 L8
Anxisty . ¢ 0.3y 1 )
Ireimbility 4 o5 1 (8.2
Corfusional 2tate k) Ln 1 &2
Apathy 3 {03y &
Apggression 2 0.2y 1 ¢ he]
Affact xbifity 2 0.2y &
Deprassion H i) 1 130
IpsoRuniy % Fedy] 1 [0
Suicids attepapt H {01y 1 [5:003)
Agitatien 1 {01y 4]
Eatipg djzoeder H {08y &
Mood zwings H {6k ¢
Bhobia H {81y &
Conversion disorder 0 1 ¢4
Drepeazsed mood 2 1 8.2
Dereafization 0 1 8.2
Hypomazia 0 1 <]

Date: Farient-years of expomiza = 281.3) for rufinamifs ang 14940 for placeba.
Cross reference; Appendix I, Table 7.5.2-1
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Appendix Table 7 Continued
Other Significant AEs

All Double-blind Epilepsy-related AE

Table 7.3-7. Number (%) of patients with selected epilepsy-related events (Al frented
patients with epilepsy, double-blind studies) .

Rafinxmide Placebo
B i) o {R%)
Total cunsher of patients studied £240 6335
Statas epilepticns
Adverse gvent 11 (1) ke
Seriows adverss avent 3* wn &
Adverse event Saading to discontimuation i [uRy EH
Corvulston
Adverse svent 33 {285 16 {253
Serions adverse event ™ 0.9 3 (3.5}
Adwerse avent iaading to discpatimmtion 15 .8% 3 {568
Grand mal comvulsiva
Ardverse svent 5 3.9 3 £0.8}
Serious adverse event 5 a4 4 08}
Adverse event leading to discontimation i o 3 [ 3)]

Nota: Batient-years of exposues =291 .31 for rofimamide sad 149,90 for placatio.

¥ ERplarionship 1o stady g was “net suspaciad” for 21 svents,

* Pelntionship to shady drag was “uot suspected” for § evants, “suspected™ Sz | event.
* Pelntionship to shady drag was “not nepected” for 3 events, “suspected™ for § avsnt
*  Pelationship to smiy drag wuas "ot swspacted” for X events, “suspacted™ for 2 everts.

Cross reference: Appendixd, Tables $.3.1-3, 7.3.3-3, 7.5.2-1

Appendix End Table 7 Other Significant AEs

Appears This Way
On Origing)
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APPENDIX TABLE 8

AEs — DC

All Double-blind AEs — DC

Table 7.4-1.  Adverse events leading to discontinuation of mors than 1 patient per
treatment group (All treated patients with epilepsy, doubleblind studies)

Rrfinamide (N=1240) Placebs N=535)
58¢ Preferred team 2 {85) N {%y
Any 0O LEIY 27443y
E2z and Ibyriod disorders Vastige TL8E) )
Eye dizordars Diplopia 12 (1.3 a2

Vision blurrsd (B2 B 3{vhis]
Accommadetion divorder 2482} @
Gastraintestina] disorders Kamee 13 (L0 g
Vomiting I8 B {e]
Abdomizal prin uppur 4 {033 10D
Diarrkaa 282} a2y
meral deenders znd admivisimiion st Fatigue 2815 308
craditinns . Astrende 4{0.3% [
Nealaizz 4083} ]
Calr Gaterbance 302 O
Matabolizs and nurition dicordurs Anorasiz 3(84% [+
srvouy systens disondans Dirzinwes II{L.8 305}
Hsedacha 1413} 0.5}
Atazia 11(5.8% 4]
Cravnlzion 19008 4 {08
Sompolonss B {08} 2403}
Wystegmus {04 03
Parosthocis +0.3} G
Distarbancs io sttentien 3£0.2% 4
Badation. 383 i
Tresaor 2402 2003y
Hyanipasesis 2033 T4y
Sessory distusbance 2532} 0
Lathargy 2{52% @
Grand mal cccautzion 183} E RO A
Muomery impaiemant 180.1% 3403)
Poychistric disordars Anxiagy ${0.3 10
Ezisadility 4 (0.3} Y
Confasional stzte 302 E{02
Apathy 302 3
Apgrsssion 2003 E{i2y
Affcr Takeliny 2902} 4]
Skin 208 subcutznaows ssua disorders Bask 6 0.5 140y
Face sdemz Iy 4
Rask prpular 20 )
Uficaris (02 g

Nots: Patient-yeazs of =28151 far

Croas rafarsaoe: Appsndix I Teble 7.5.2-1

ide xnd 14980 for placsbne
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Appendix Table 8 Continued
AEs — DC

All Double-blind AEs — DC By Dose

Table 7.4-2.  Adverse events leading to discontinuation {in § or move patients) by median
doze of rufinamide in mg/dsy (All freated patients with epilepsy, donble-

blnd studies)
Median doze of rufinamide” (mpidar)
=330 400 - <I8Y0 168 - <2480 2490 - £3200 >3 08 Al dozes
N=198) {=505) =243 {¥=103) @=1) 1240

¥ ¢y N (M) W (%) N %) N yw) X gesy
Any 13 {68y 3% ST &0 Pl {6.2) o W @
Dirziness B 1T 23 ER % R B 28
Fatizus 1 @& 23 5 8% 3 ay M 8
Haadarhs ] & £33y 3 §52 b3 (1.73 i3 (LE}
Kaucez 13 5 {29 4 {18 4 £1:5) i3 (L5}
Diptopia B §  ad% 2 @5 4+ 04 = (1
Atexia 1 @n & gx oz £8 2 20 ER R 1
Tozlsion 30am 0+ {©oE 0 o 1 @3 W BB
Somnolszes 1 &8 5 g8 o s 1 93 s (@s
Vastigo & 4 o8y 2 @E 1 @3 Y
Bask 1 6.5y 1 22 i o] 3 {1.0% & i
Aporexis 3 4 {8 1 @O o 5 aa
Mystagrans 4 1 02 2 &8 2 .73 b3 B4}
Womiting & 3 £0.5% 2 0.8 (1] X (B4
Kate: Inchudss patiznus with uxp to ufinzenide daring the doubl-blind and‘or umensioe phases. Padentyaxrs of axpesars =

231.5% for rufinamida.

* Modian daity dovs sturling in ths Mak: Pariod, Doca cadesdatiens do not imcluds titricn izfermasion,

Cross seharsacs: Sppwndix I Toble 7.52-3

Appears This Way
©n Origing;
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Appendix Table 8 Continued
AEs — DC

Adult Double-blind AEs — DC

Table 7.4-5.  Adverse eventz leading to discontinnation of more than I patient per
treatment grounp (Double-blind, adinuctive therapy studies in adults with
partial selzures)

Rabinnwide {(¥=720) Placebo (N=XH1)
50 Prafersed term BRI N3y
Any T4L16.3y B
Ear and Isbrginth disarders Waztige 7L 1]
Eye disorders Dipdopta 11(ESy 1403
Wizion biurssd ] 1
Avcomamodation dizorder 2¢0.3; [
Castroiztestin disorders Nomses {14 9
Abdemizal pain upyar L3483 ]
l diverdars and administution wie Fatigos 1T 349
oondiders Malaize (0.8 |4
Gt disrrbancs 3043 1403
Asthezix 2083} o
Mumbslisn: and putrion disord Anoraxiz I8
Werrons tystems disordars Dizzinasy B8 34300
Hedache 3.5 308
Ataxia By Q
Commlkon L0 344
Somwslunes: 307 2407
Kystzgmous 383} T3
Digmrbanes in altenticn 3B} ]
Sadafion 308 &
Benzory dinturbance 2033 143
Hiznigarasis 21703} [
Parsstbariz 2003} &
Moy invpeirment 1} L300
Psychiatic disordars Irmisability . 304 1{0.3)
. Apatby 2{8.3) &
Skin xnd subcuisnesus srue disorders Bsck opular 2003 ]
Wate: Patient-years of sxp = 15742 for dde xod 74.17 for placebo.

Crasz refersaes: Appendix I, Table 7.53-1

Adult Double-blind AEs — DC By Dose

Table 7.4-6.  Adverse events lending to dizeontinuntion {in 5 or more patients) by median
dose of rufinamide in mziday (Doable-blind, adjuncéive therapy studies in
adulés with partial seizures)

edian dose of refinamide® {mpfday

<40 400 - <Z50D 160G~ <3400 2400 53200 =304 AR dosss
=127 {N=314) {N=158) (=121} N=0) N=T20
X £ N %) N 1) N {4} N £%3) N (%)

Amy 12 [CE5) 6 {585 18 14 M Gl T4 {16.3)
Diizzivass B 8 2.5 4 2.5 ki (3.8} ] (2.8
Fatizue 1 [U333 3 £2293 2 .9 3 {29 17 24}
Haadache ki 5 {381 3 {2.8) 3 [CAN i3 (1.8
Digfopia b 3 EEE D] 2 2.3 E; 3% 11 (1.5}
Yamues k4 3 EE ] 4 2.5 3 {251 0 a8y
Aty 1 W5} 4 2.3 2 {333 ¥ 9.8 € 1.1
Comubsion 3 2.4y 2 £0.4) ¥ 0.8y H 0.8 7 1.8}
Wastige b 4 3.3y 1 {333 I (2.8} 7 (1.6}
Kystagmus t 1 £0.3) 2 1.3 2 .7 3 183
5 3 1 (K1) 2 {08} 1 {0.8) M (8.8 3 £0.73
Note: Inchad teuts with to mudinazoide during the doubl-tlind a=d‘er axtensivn phzses. P2tank-rears of axposuy =

¥87.49 for rufimaraids.
* Modian daily doss startizg ir the Maiztonznoe Fariod. Dose caloalatiszs do oot include titmtion ixformation.

Cross refurezcs: Appendix I, Teble 7.5.4-3
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Appendix Table 8 Continued
AEs — DC

Mono-therapy Double-blind AEs — DC

Table 748,  Adverse svenis leading to discontinnation (Douable-blind monstherapy
substitution stadies)

Rufizsmide {N=208} Placeho (X=t7)
50 Preferred term N e N ¥}
Any 73N 2438
Ezz and Inbyrimh diorders Eypuracusis 4 LS
Gaztroiztustinad disorders Kensen E{1Eg &
Abdemizal paiv 10053 o
arrkaa 15} &

] disenders and ddivisation site Asrhaniz 1(5.5 &
condidisns Lhast pain 1005} @
Izjury, poiscoing az3 procedurat Tonge iy & E{EH)
oomplicatoms -

Karcous syste disorders Poarosifesiz 2(LEGY il
Atuxia 15 9
Dizzinesz 1{0.5) G
Heaadache 1T ]
Psychiatic disnzders Anzisty 314 R
Agitatien 105} 9
Lomfusionad stens 1405} b
Draggessinm 185} 3
Izsonumia 1025} 33
Bkin ané rubutaneues tisue disarders Bask 2% i
Maseler dizondars Flushing (0.5} )
Yate: Petivas-ysars of = 27.30 for rzEremide 2md 282 foo plaske.

Crows reforeszac Aopondix I, Table 2.5.8-1

LGS Double-blind AEs — DC

Table 7.4-10. Adverse events leading to discontinuation (Double-blind, adjunctive therapy

study tn LGS}
Rufiznmide (N=73) Placebo (N=t4)

50C Preferved term [e5) N {3}
Any 6181} &
Sastrointactina dicorders Vomiting 34y
£ | &seonters and adzvinistrsiion she Fatigue 114
wonditioes
Izfections and infatations. Prammozix gl
Imvestigztice: Hspatic wozvma: T{iap

incrassd
Hotabedism and-vusrition dizocd Anorexiaz 1¢1.4%
Muzeipskebsiad disorders Back dzorder 11y
Ksrwoms systees disordsss Somooloncs 217

Comvulsien 1¢{L4%
Peychistric . Apatir 114

Exting Jizorder 1614}
Skin and subcatanasus fissue disorders Bask 105
Hoto: Patisei-yaas of axp = 16,04 for mefinemids and 14.39 for placsbo. .
¥ Tiis pationf Hiscontinued Sus to sk, faiizus, idog, and a i o SGPT azd 8GOT. Ths Increase iz hepetic

seremias wes not considered dis primry sexson for Escontinsasin

Lrpss rsfomecs: Appeadix I, Tedla 2.5.7-1
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Appendix Table 8 Continued
Other AEs — DC

Double-blind Pediatric AEs — DC

Tahle 7.4-14. Adversze events leading fo dizscontinuation of more than I patient per
traastment group (Donble-blind studies in pediairic patients)

Raufimsmide [¥=312) Phacebo (N=19T}
50¢ Prefarred term ulit0] N (%3}
Azy AT, Y
Castraintostingd divorders Wamiting 205} &

: d Sserders zud administation site Fatigua 34 o
Loxditions
Kareoas systems discrdery Covvulsioz 34 PR
Skin and eak 3izua disurd Bak 314 145
Kotp: Patfant-yaars of axp = 50.32 for reFmamids aod 46,54 for placad

Crogs refarsnon: Appeodix I, Teble 7.5.9-3

Double-blind Pediatric AEs — DC by Dose (mg/kg/day)

Table 74-15. Adverse events leading to disconfinuation fin mere than 1 patieat) by
median dose of rufinamide in mg/lp/day {Donble-blind studies in pediatric

patients)
Aedian doce of rofinamide” fmgikeiday}

<19 18- =25 0. <30 -5 =43 Al dozes

o=y =17y (=18} Fe=201) =12} o=
N N W N M N (N % N (%
Euy T iy 3 &9 ¢ I T TR S L TR N e 8 7Y
Ceavulsion ) g T oBm I oo 3 ad
Fatizus o 148 Iofy o 44 3 A4
Bk 1 @Ee 8 2 ey ¢ 3 a4
Womiting 4 13 2 2.8 a2 2z 8.8}

Nota: Inchodse patisots with sxposucs tonfizamside daring te doublx-tlind wnd'cr axtersion phases. Prtient-years of axposors =
.32 feor sufizaside.
* Modian dady dose stanting in the Maiztonancs Period. Dose cxdexlrticns do ot inchide titstion izformatien.

Crans reforsnoas Agpendix [, Tohle 7.5.9-5

Double-blind Pediatric AEs — DC by Dose (mg/day)

Table 74-16. Adverse svents leading to discontinuation {in more than 1 p’ttlent) by
medizn dose of refinamide in mg/day (Donble-blind studies in pediatric

patients)
Median dure of sufinumide" fmpidar)

=4 408 - <500 1503 - <2400 2400 - 3208 3200 Al dozes

=3 @=107 (X=65) (N=38) = (=211)
® {3} N (%Y x %) N i) N )] N %)
Aoy 1 oody 16 @3 4 85 & ¥ 15 (2D
Coxvalsion & RN ¢T- T SR S ¥ Y
Fatigus & R EY-- S SR a4
Hask 1 @gesy 1 @8 1 £ 5; ERN W
" Womiting & TR 1 B S 2 @s
Note: Inciades p with exp 1o nufE ts during the doukls- Flind s2d7or exnrian phzses. Patiunt-years of uxposars =

38,32 for sufizazaida.

¥ Madian daily dosz sturting in the Maiziensooe Pariod, Dose cadualations do not include titation izfesmation.

Tross reforsmcac Agpeadix I Table 7.59-%
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This is a representation of an electronic record that was signed electronically and
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This Clinical Safety Review was completed in Sep 2006.

The attached review justifies the recommendation. As discussed
with Dr. Katz, additional signature (s) are not

required.



CLINICAL REVIEW
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Therapeutic Class
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Priority Designation

Formulation
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Inovelon®

Anticonvulsant

Eisai Inc.

S

Tablets: 100, 200 and 400 mg
Partial: 400-1600 mg BID -
LGS (Adults): 1600 mg BID
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Adjunctive Treatment in Partial

1 This review was completed prior to PDUFA date but not
signed of by team leader. As the new team leader I am signing

off on my own review.



Clinical Review

Norman Hershkowitz, MD, PhD
21911 (000)

Rufinamide (Invelon ®)

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

The CMC reviwer found no pertinent issues and recommended approval.

3.2 Animal Pharmacology/Toxicology

The following issues have been raised by the Pharm/Tox reviwer and will be relayed to the
Sponsor:

The rat carcinogenicity study was found to be inadequate. Body weight changes in these
studied interfered with the ability to detect carcinogenic effects of the drug. The revwer
notes this information may potentially be obtained through a phase 4 commitment.
Several critical studies did not conform to current standards and are, therefore,
inadequate. These included 1) the in vivo micronucleus assay in rat did not evaluate the
recommended 2000 micronucleated polychromatic erythrocytes per animal, 2) the rat
fertility study evaluated too few male animals (12/group) and did not employ 1:1 mating,
and 3) the rabbit embryo-fetal development study did not evaluate a maternally toxic high
dose. The reviewer suggested repeating these studies.

It was suggested that the finding of decreased whole and regional brain weights in the
juvenile rat study should be further investigated, e.g., using expanded
neurohistopathology and brain morphometry.

The developmental age range studied in juvenile dogs was found to be inadequate. It was
suggested that a dog study in which dosing is initiated at an earlier age (corresponding to
the clinical age range) be conducted, and bone growth and density and brain development
(using expanded neurohistopathology) should be evaluated in addition to the standard
toxicity endpoints. There was concern regarding developmental effects on bone and brain
based on the bone tumor findings in the mouse carcmogenlmty study and the brain weight
effects in the juvenile rat study.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

The efficacy review is entirely based upon studies submitted in this NDA application. This
includes three pivotal double-blind placebo controlled studies; two examining the potential
therapeutic utility as adjunctive treatment of partial epilepsy in adults and one for adjunctive
treatment of seizures in childern to adults associated with Lennox-Gastaut syndrome. An
additional 5 supportive controlled double-blind trials, included in this NDA, were reviewed as
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supportive data. These included adult monotherapy and pediatric adjunctive studies in partial
epilepsy as well as adjunctive studies in generalized tonic-clonic seizures. All such studies are
described in tables in the next section.

4.2 Tables of Clinical Studies

The following studies were considered pivotal for the evaluation of efficacy:

Sindy No. of Study dates | Desizn Study & Study XNo. Duration of No. Dk is ond | Primary endpoinf(s)
j ] centers tontrol drags: | objective | subjects by ALE* main inchsion
Exnrolliment: dose, route, arm criteria
Location{s) | Tolalizosl TREimen enteredi Xesn
completed age*
{ranze)
IADULTS WITH PARTIAL SEIZURES: CONTROLLED STUDIES
[Bouble-blind, placebo-controled adjunctive therapy stadies i adults with partial seizures N
ARETY | &7 ov-P3 10 Pandomized, | RUF: Efficacy 3 papnths 39% Adulx with “Toval zefzure freguency
144 Arzenting Dec-&4 DB, placebo- | 200 rogiday and 127111 380 Inadaguately per28 dayz
Belgium contrelled, 406 wg/dzy safefy 1257305 controlted
Canada $47/300 Daratial 800 mg/day 129418 381 pazfiat seizures
Dexmark Zroup 1606 mz/day 133312 {1468} | whe were using
Fipland bid 1t0 3 fixed-
France doze AEDs
Germony PLA 133316
Traly
Netderlands
Xorway
Spsty
Swaden
{21A* 4% Kov-97 te Randomized, | RUF: Efficacy 0% days 1387 Adulis with Percensage cRange in
Argentina May-99 D3, piacedbo- | 3268 mziday and 35674120 Titeation: 14 days 174 inadequately pantial seizura
Chile controlled, bid safety Mpintananca: 77 days conszolied HFequency per 28 days,
Fraace 313274 parsile] 359 partial seizures | reftiva te baseline
Germany o PLA 157437 {£6-72) | who werz using
Grest Britsin 1or2 fixedr
Trady dose AEDg
Russia
Slovakia
Seuth Africa
Spetm
Switzeriand
Usa
Urugnay N
ILENNOX-CASTAUT SYNDROME: CONTROLLED STUDY
[Pouble-blind, placebe-controlied adjunctive therapy study in Lenuox-Gastaut syndrome
D24 38 Nzx-98 to Rsndomized, | RUF: Efficacy | 75783 &4 doys 36/52 Childzen or 1} Percentage chonge in
Belgiun: Sep-00 DB, placebo- | 45 mgkgiday | and Titrstion: 14 days. sdulzs with tots] seirure Fequancy
Brszil conzzalled, bid gafety Mainteaznoa: 70 days 41 inadaquarely per 23 days, relative 1o
Germiany 139128 paraBsl 437 centrofled baseling
Hupgary Exoup PLA 54759 seizures 2} Percentsge change in
Iiady associsted with | tonic-atonic seiziva
Norway LGS and using | frequency per 28 days,
Polend 110 3 fixed- oelative 1o haselize
Spain dose AEDs 3} Seizare severity
UsA rating
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The following studies were considered supportive for the evaluation of efficacy:

Study No.of Study dafes | Design Sardy & Study Na. Duration of t No. Di; and | Primary endpoini{s)
ip centers <contro} drugs: | objective | subjects by MF main inclasion
Enroliment: doze, ronds, anm criteria
Location(s) | Totaligeal regimen entersd’ Mean
completed age”
frapze)
ADULTS WITH PARTIAL SEIZURES: CONTROLLED STUDIES
iDouble-blind, placebo-controlled adjunctive therapy studies in adulfs with partiaf sefrnres
AEPTZ | § Jun-91 to Randomired, | RUF: Efficacy | 25723 28 days 3316 Adults with Seimure frequency ratis
bl Ttaly Jan-52 DB, piacebo- | 400 mgidayat | and pantial seimaes | (zatie of seizure
Netherlands conelled, Week I, rising | safery 347 who ware using | Sequency during B
Norway 5042 paraitel waekly vo §20-60) | npmore thsn 2 | Phasa to seizare
Swaden Zoup 1600 mg/day fized-doze dneing 3-
2t Wesk 4 AEDs month relrespective
bid. Baseline Phuse}
PLA 28225
[Double-blind, conirolled studies of apy and apy substitution in patients with partial seizures
038+ 13 May-99 to Randomized, | RUF: Efficacy 10 days 43461 Patients (212 Time to meeting 1 of 4
Tusa Feb-01 DB, piacebo- | 3208 mgziday snd 3247 Tiaation: 1 day years) wirth exit critaria definad in
comirelled, tid safety Mamtenzncs: O days 354 tefiactory the protocst, st
1847102 paraiial §12-70) | partind zefzures | imdicating imcreased
groug A 5345 who bsd severity or fraguency of
comglated ax seimres
inpatient
evainntion for
epilepzy
surgery zed
completed 2
48-howr
Baseline Bhace
‘whep zo AEDz
wepe tgken
016* 18 TovdT e Handemized, 1T days BE [ Petm@id | PeEo pattents
Cenzdz Let-03 R, 350 mcidy and oy Tltzation: 7 Uy Witk meeting 1084 exit
Poland xonolied, DeOmzdy | afey ruist Maimenanre: 205 days | 394 adequarely ariteria defived in the
usa 1427345 2-dsegrovgy | ki {17 coaredag 3 indicating
passial séimaes | increxsed smvesiy or
who wem vslng | Seguency of seimrss
Torl fxed-
- . | doss ARDs
OTEER INDICATIONS: CONTROLLED STUDIES
[Pouble-blind, placebo-rontrolled adjunciive therapy stady in primary geseralized epilepsy
018 41 Jup-97 o Randomized, | RUF: Efcacy 14 days 3884 Padents (24 Farcentage chanps in
Argenting Apr-00 DB, piscebo- | 800 meiday and se"é4 years) with PGTC seizare
Austria cousolled, bid safety 283 inadequataly frequency per 28 days,
Beigiom 133198 paraite] {4-63) comoiled relative o baseline
Chile oup PLA 7586 PGIC whe
Greas Byirain wereusing 1 oy
Poland 2 fized-dose
UsA AEDs
[Double-blind, placebo-tontrolied adjunclive therapy zindy in children with partial zeizures
P21p# 58 Xov-§7 1o Randomized, | BUF: Efficacy 91 days 1562 Childsen (410 | Percentage chonge iv
Argenging May00 DB, placebo- | 43 mghkeiday | and 1377117 Titrston: 14 days 112 <16 years) with | perdal seigure
Brazil coatreflad, hid safety dafnransoce: 77 days inadequatsly Feavency per 38 days,
Chile 260274 peraitel 185 controlled ralative 10 baseline
France oup una 132322 3-17) parial seizures
Genmany Was wers usitg
Hungary 1012 fixed-
Ttaly dose AEDs
Russiz
Slovakia
Seuth Africa
Spair
Swizertand
USA

« ¢4 Indicate thet the rufinaide fornudation used in the smdy was the nawar

Final Market Image {*) or tae older Clinical Service Fonn (¥4).
* Results are based 2o the nuwnber of patients who recetved st Jeast 1 dose of study medication.
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4.3 Review Strategy

As noted above, for efficacy, three trials were considered pivotal and were reviewed in great
deal. The remainder of the trials was reviewed as supportive studies.

4.4 Data Quality and Integrity

Five sites domestic and foreign sites were investigated by DSI. All but one site was found to be
acceptable. The single exception to this was one of two sites in protocol 022 where
inconsistencies in seizure rates were observed between diary case report forms and data listing in
four patients. Because of this a secondary post-hoc analysis was performed by this division that
excluded specific patients and the complete site (see below).

DSI performed an inspection of Novartis, the Sponsor who originally performed these studies,
and found that the data monitored were acceptable for the requested indications.

4.5 Compliance with Good Clinical Practices

These standards appear to have been followed.

4.6 Financial Disclosures

Financial disclosure was made in 6 (021, 038, 016, 039, 022 and 018) of the 8 studies reviewed
in this application. Of the two studies, AE/PT2 and AE/E1, where no disclosure was reported
one is considered a pivotal trial (AE/ET1). The Sponsor explains that disclosure was not reported
in these studies because the disclosure rule was not implemented till February 2, 1999, which
was well after the completion of that trial. The Sponsor’s policy was to obtain disclosure reports
at the time of the study or retrospectively only if the study was completed after the
implementation of the disclosure rule. Consequently, no attempt was made to obtain disclosure
in the two aforementioned studies. Because financial disclosures were obtained retrospectively in
a number of studies, disclosure could not be obtained in studies for all investigators. This, the
Sponsor notes, was despite several attempts to collect this information. Thus, approximately one
quarter to one third of the investigators participating in the two pivotal trials, 022 and 021, did
not provide financial disclosure information. The Sponsor argues that this should not adversely
effect the study as it was a “randomized, blinded trials that contained a control arm.” Of all
reported disclosures no investigators were reported to have any financial disclosure arrangements
that require disclosure under 21 CFR 54. While not ideal, and assuming the due diligence of the
Sponsor, this information should be sufficient to allow studies to be considered unbiased.
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S5 CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics

Two formulations were used in the clinical trials described in this review. Thus, two trials
utilized an older formulation, the Clinical Service Form (CSF). This included the two double-
blinded, placebo-control, adult adjunctive trials one of which examined a large number of
patients and is considered a pivotal trial (AE/ET1) and the other a smaller supportive trial
(AE/PT2). All other studies used the to-be-marketed formulation, the Final Market Image
(FMI). This included the two pivotal double-blinded, placebo-control, adult adjunctive trials,
one that evaluated partial seizures (21A) and the other evaluated Lennox-Gastaut Epilepsy (022)
and all of the supportive studies with the exception of AE/PT2 (see above).

The pharmacokinetic profile of these two formulations appears to be similar but not identical.
Thus, one study that compared bioequivalence between formulations demonstrated that the
comparison failed to meet the regulatory bioequivalence criterion of 0.80 to 1.25 by a small
margin with regard to AUC and missed the criterion by a somewhat greater margin with regard
to Cmax. The to-be-marketed FMI formulation exhibited greater bioavailability with 21%
higher AUC, and 34% higher Cmax.

With regard to other pharmacokinetic parameters single dose studies demonstrated a T max of 4-
8 hours and T'2 of 7 to 11 hours was observed. Exposure increased less than proportionally with
dose change. For example, in a study examining the CSF formulation, a single dose of 800 mg
resulted in a Tmax of 2.99 ug/ml (AUC =76) and 1800 mg resulted in a Tmax of 4.05 ug/ml
(AUC=141). The accumulation factor with multiple dosing is 2-3.

About 34% of rufinamide is bound to human serum proteins. It is highly metabolized by
carboxylesterases to CGP 47292 and not by CYP 450. Metabolites are eliminated through renal.

Differences in the pharmacokinetics between the pediatric and the adult population when dosed
according to body weight do not differ. No significant gender differences were observed.
Although racial differences were not observed, these data are limited because of the small
number of identifiable non-Caucasian subjects.

Rufinamide is an inhibitor of CYP 2E1 and a weak inducer of CYP 3A4. Interactions with other
AEDs (rufinamide on AEDs and AEDs on reufinamide) have been demonstrated. P-gp inhibition
was not studied. The reviewer recommended that P-gp inhibition be studied. The reader should
refer to the clinical pharmacology review for a discussion of this.
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5.2 Pharmacodynamics

The Clinical Pharmacology pharmacodynamic review concentrated on an analysis of the three
pivotal trials. The reviwer was Dr. Bhattaram.

5.3 [Exposure-Response Relationships (in partial epilepsy)

Because it may be pertinent to potential approval issues, only the pharmacodynamic
relationships for rufinamide in partial epilepsy will be discussed.

Because of its multiple dose design, study AE/ET1 was used to explore PD characteristics of

-rufinamide. Dr. Bhattaram performed a number of analyses on study AE/ET1 that included linear
and non-linear modeling that indicated a statistically significant concentration response
relationship (p<0.05). This reviwer has reproduced two figures from this review that are of
interest. Note, the ordinate is marked percent change, but it actually represents percent decrease.
One is a simple dose-response plot and the second is a concentration-response plot with the
median response represented. In the latter case data was plotted by calculating the median
response around the following concentration points: 0, 1.06, 2.33 and 4.92 ug/ml. Concentration
was calculated as the average concentration.

Appears This Way
On Original
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The clinical Pharmacologist concludes that “both placebo and 200 mg dose groups are not
different” and there is only evidence only for “400 and 800 mg dose groups for approval”. The
latter point was noted because 1600 mg/day dose was not different form the 800 mg dose.

What this reviwer finds of interest is not only is there a suggestion of a possible concentration
response relation but: 1) The response is rather small at the concentrations studied and, 2) that
unlike the dose response curve, where a very definite plateau is observed, the concentration-
response curve does not appear to reach a plateau. Thus, while it might be concluded from the
dose-response analysis that concentration above 800 mg/day does not offer additional therapeutic
benefit the concentration response curve indicates, to this reviewer, the response (% change in
seizure frequency) continues to rise, even at higher concentrations. This, along with the
generally small response (see below), suggests to this reviewer that the full dose response has not
been completely explored. The difference between dose —response and concentration-response
curves may be explained in part by non-linearity in absorption, described above. But, this
reviwer does not feel that this non-linearity in absorption is large enough to explain this disparity
alone. An issue not raised by Dr. Bhattaram, the PD reviewer, is that the placebo comparator is
not well matched to the rufinamide treatment groups with regard to mean baseline frequency.
This reviewer feels that his may bring into question the ability to definitively draw conclusions
regarding dose-response. This is more thoroughly discussed in the integrated summary of
efficacy below.

Dr. Bhattaram also performed dose response analysis of the combined pivotal trials. This is
presented in the figure below. It should be noted that study 21A used the to be marketed
formulation which has greater bioavailability, with 21% higher AUC, and 34% higher Cmax
values then that used in the AE/ET1 study. From this data Dr. Bhattaram argues that the dose
response is essentially flat and a dose greater ten 800 mg is not effective. This reviewer feels
that such an argument is only tentative as it involves comparison across different studies.
Nonetheless, even with a consideration in the differences in bioavailability, this reviwer feels
that there may still be a trend toward greater efficacy at the 3200 dose. It is noteworthy that this
analysis appears to include only the placebo group from study AE/ET1and not 021A.
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Dr. Bhattaram performed an interesting dose-response comparison with other AEDs. This is
presented in the figure below. From this it is apparent that, based upon dose, rufinamide exhibits
a relatively low potency compared to other AEDs. Such an analysis is helpful but needs to be
interpreted with caution as it represents a cross study comparison. Population and experimental
techniques may differ greatly between studies. '

10
,"‘Keppra ®Pregablin - ®ERufinamide ==Trileptal

0 1060 2000 3000 4000
Total Daily Dose, mg

% Change from baseline total seizure frequency, Median

5.3.1 Reviewer’s Comments

This reviewer feels that the pharmacodynamic analysis may indicate that dosages studied may
not be adequately high. This was derived from two sources of information in the present studies.
First, while dose response curve do plateau, concentration analysis appears to exhibit a
continuing positive slope, even at the highest binned concentrations. Second, the maximal effect
observed in the present study is small in comparison to other approved anticonvulsants. A more
important analysis would constitute a comparison of anticonvulsants with similar mechanisms.
Such drugs might be expected to exhibit similar activity. This, off course, is based upon a
number of assumptions including a similar distribution, similar intrinsic activity and uncertainty
as to our understanding of the drugs true mechanisms of action. Notwithstanding, in a
comparison of rufinamide with oxcarbazepine, two drugs that presumably act through sodium
channel blockade, one observes a substantial difference in the maximal effect. It is noteworthy
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that the studies examining both drugs were similar and executed by the same original Sponsor,
Novartis. This conclusion, however, is tentative.

6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication

This submission examined the therapeutic profile of rufinamide in two separate seizure
indications: 1) partial seizures, 2) seizures associated Lennox Gastaut. Each if these w111 be
described in the sections below.

For a complete review and discussion of the design of these studies the reader is referred to the
appendix.

6.1.1 Methods

6.1.1.1 Partial epilepsy

Two pivotal trials (AE/ET1 and 21A) examined the efficacy of adjunctive rufinamide for partial
epilepsy in adults. Both trials were multi-international, parallel-group, double-blind, and
placebo-control studies.

6.1.12 Seizures Associated with Lennox-Gastaut Syndrome.

One study (022) examined the efficacy of adjunctive rufinamide for the treatment of seizures
associated with Lennox-Gastaut syndrome. This trial was a multi-international, parallel-group,
double-blinded and placebo-controlled study.

6.1.1.3 Supportive Studies

A number of additional studies are pertinent to the efficacy of rufinamide for the intended
indication. All but one of these was large multi-international trials of generally adequate design
that studied somewhat different indications. Such studies cannot be ignored in the evaluation of
this drugs therapeutic effect because of the likely overlap between these indications and the
intended labeled indications. They will, therefore, be briefly described.
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Three of these studies examined the therapeutic efficacy of rufinamide in the treatment of partial
seizures in and were of typical size and design for a pivotal trial (multi-international, parallel-
group, double-blind controlled studies). These included one study that examined adjunctive
therapy in a pediatric population (21P) and two studies that examined monotherapy in adults
(038 and 016). One additional study (AE/PT2) examined adjunctive treatment in adults. This
study awas a preliminary exploratory study and was not designed to carefully examine
therapeutic activity. It was of short duration, small in size and did not have a pre-established
primary endpoint, but because of lack of a clear conclusion from pivotal trials it will be
discussed.

One last study was of adequate design (multi-international, parallel-group, double-blind placebo-
controlled studies) but studied therapeutic effects in primary-generalized tonic-clonic seizures.

6.1.2 General Discussion of Endpoints
6.1.2.1 Partial Epilepsy

The two studies examining partial epilepsy utilized a relatively common and accepted primary
endpoint, seizure frequency.

Statistical analysis of this primary endpoint in study AE/ET1 was somewhat atypical in that it
utilized a regression analysis for the slope of a dose response curve of the absolute seizure
frequency during the treatment period. In studies with multiple doses this division usually
depends upon a primary analysis of simple drug dose to placebo comparison with methods to
maintain type 1 error: e.g. sequential high to low dose analysis is commonly used. The Sponsor
did perform such an analysis as a secondary endpoint but used a non-parametric analysis that did
not allow correction for pertinent covariates. A parametric analysis was, however, contained in
the SAP but although not performed by the Sponsor was performed by the DFA statistical
reviwer (see below).

The second study used a typical ANCOVA analysis of the percent change from baseline of
seizure frequency.

The reader is referred to the appendix where each of the two study endpoints is discussed in
greater detail. These issues will also be discussed further in the section under efficacy findings.
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6.1.2.2 Seizures Associated with Lennox-Gastaut Syndrome

The primary endpoint was divided into 3 individual variables which included: 1) percent change
in seizure frequency per 28 days in the double-blind phase as compared to the baseline phase for
all seizures types, 2) percent change in seizure frequency per 28 days in the double-blind phase
as compared to the baseline phase for all tonic and atonic seizures, 3) “Seizure severity” rating
using a Global Evaluation scale (based upon a 7 point scale with +3 as very much improve, -3 as
very much worse and. 0 as no change) rated by parent/guardian.

The analysis of this data was performed so that efficacy was concluded under one of two
conditions: 1) the percent reduction in total seizures frequency was greater for the rufinamide
then the placebo group at an alpha of 0.025, and/or 2) Superiority for the rufinamide group over
placebo in the global and percent reduction in tonic and atonic seizures (both must be significant
at an alpha of 0.025). The normal then lower alpha was added at the FDAs request to correct for
multiple comparisons. Similar endpoints have been accepted by the FDA for anticonvulsant
labeling in Lennox-Gastaut in the past. Thus topiramate was labeled based upon the dual
endpoints of the global severity scale and percent change in drop attacks and lamictal was
labeled based upon the percent change in “major motor” seizures (e.g. major myoclonic, tonic,
atonic, myoclonic, tonic-clonic). The global is added because of the subtlety of some seizures
and the difficulty in counting some. It adds additional face value to the endpoint. In conclusion,
the present primary endpoints are acceptable and similar to those previously accepted for other
drugs approved for this indication.

6.1.3 Study Design

A discussion of the specific study design for all studies can be found in the appendix. A brief
discussion of the pivotal study design is described below.

6.1.3.1 Adjunctive Treatment for Partial Epilepsy

Both pivotal (AE/ET1 and 21A) trials used adequate trial design. Thus, they were both
adequately randomized multinational/multicenter double blind placebo control studies. Both
studies were of what is generally considered an adequate duration for the examination of efficacy
(>12 weeks). Populations studied were appropriate.

As noted above study AE/ET1 used a somewhat atypical analysis for the primary endpoint
(regression analysis of dose/response slope). This study appears to be originally designed as a
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dose finding study and therefore may not possess adequate power at each dose to demonstrate
individual dose effects.

6.1.3.2 Seizures Associated with Lennox-Gastaut Syndrome

The single trial was of adequate trial design. Thus, it was an adequately randomized
multinational/multicenter double-blind placebo-control study. The study was of an adequate
duration for the examination of efficacy (12 weeks). Populations studied were appropriate. The
studied dose range was, however, limited: i.e. only a single dose was studied. As performed this
would allow the Sponsor to obtain labeling for only this dose. 1 wider exposure would have been
preferable.

It is noteworthy that as a single study, approval of this indication, based upon a positive
outcome, would also be dependent upon proof of efficacy in the above pivotal studies.

6.1.4 Efficacy Findings

6.1.4.1 Pivotal Studies in Partial Epilepsy

6.1.4.1.1 Study AE/ETI

6.1.4.1.1.1 Disposition

The table below presents the disposition for patients in this study along with an accounting of the
various analysis sets (e.g. safety and efficacy). Values are in terms of number of patients. More
patients withdraw for adverse events on drug then those on placebo, but this difference was only
small with the exception a mild to moderately greater number of patients discontinuing drug for
adverse events in the high dose group. There were also only small differences for other reasons
for discontinuations. '
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Exhibit 6.1-1  Distribution of patients by treatment group

Treatment group/ PLB 200 400 E08 1600 REA«all | Total
Number of patients ‘ myfday | mg/day | mg/day | mg/day | doses |
Enrolled Baseline Phase - . - 737
Randomized Double-blind 133 127 125 129 133 514 847
Treatment Phase

Completed Double-biind 116 111 106 110 112 438 654
Trealment Phase . :
Discontinued prematurely

Total 17 16 20 19 | 2 78 93
For adverse experience & 9 12 12¢ 12 16 52 61
For unsatisfactor 5 3 3 4 3 13 18
therapeutic effect —

For abnormal lab valies 0 1] 1 0 0 1 1
Other ¢ - 3 1 4 3 2 10 13
Efficacy analyses

Primary efficacy variabla 133 127 145 129 133 514 647
{Intention-to-treat)

Balety analyses

Laboratory tests 133 127 i25 129 | 133 514 647
Adverse experiences 133 127 125 129 133 514 847
Pharmacokinetics 0 117 119 | 121 122 479 | 479
FePsy (ensolled) 58 55 56 57 56 224 282
FePsy (evaluable) 41 43 as 37 40 158 189

* includes catagory of tolerability problems {n=4; Patient Numbar 99 [rufinamide 200 mg/day] and Patient
Numbers 77, 104 and 855 [rufinamide 1600 mg/day]) °includes categories of unsatisfactory therapeutic
response (n=16) and efficacy problems (n= 2; Pationt Number 805 {placebo] and Patient Number 76 [ndinamide
200 mg/day]) © includes categories of failure to mest protocol critetia, withdrawat of consent, poor compliance,
loss to follow-up ¥ information on PD due 1o AE for Patient Number 701 obfained from SAERS after ICTS
database lock so excluded frtom Tahles 8.1.-1 and 8.1.-2

Cross-roferences: Tahles 6.1.-1, 6.1.-2, SAERS

The Sponsor notes that no violations were expected to adversely influence efficacy conclusions.
Most noteworthy were patients admitted outside the age range (14 and 68 years old), one patient
on 4 concomitants AEDs, and 1 patient with a non-partial seizure type. This reviewer agrees that
such violations should not significantly effect efficacy conclusions.

6.1.4.1.1.2 Demographics

This study was an international study. Although patients from North America (Canada) were
include non from the USA were recruited. The table below presents the national distribution for
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all such patients. A majority of patients were from western Europeah countries with some, as

noted above, from Canada. Patients were well distributed amongst placebo and all drug dosages
~ for each county.

Country No. of PLE 209 400 80O | 1600 Total
senters | mg/day | mgl/day | mgiday | mgfday
Argentina 2 8 7 7 8 8 38
Belgium 3 4 5 4 5 5 23
Canada B 19 19 17 18 19 a2
Denmark 7 12 9 12 1 12 56
Finland 34 & 8 5 8 6 34
France Fi B 1 11 11 11 13 59
Germany 8 15 13 14 4 16 72
ltaly 7 14 15 13 14 11 57
Netheriands 7 12 10 11 11 13 57
Norway 3 6 8 6 5 6 29
Spain 4 8 8 8 8 | 8 40
Sweden 8 6 | 16 16 16 16 80
Total ' 67 133 127 125 129 133 847

Baseline demographic information is presented in the table below. There was a slight
asymmetry in the patient’s gender across drug and placebo groups. Thus, there tended to be
slightly more males in placebo treated groups and females in the drug treated group. The role of
gender was examined upon final analysis and not found to be significant (see below) Weight and
age was well distributed across groups. Mean age tended to be around 35 years of age. This
table does not include information on race. Examination of source tables suggests that no

patients had race information collected: i.e. all patients were noted to fall into the category of
race “not stated.”

Appears This Way
On Original
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Treatment PLB 200 400 800 1600 | RFA-all All
group mg/day mg/day | mg/day | mg/day doses {reated
Number of 133 127 1258 129 133 514 647
patients
Sex ,
Male (%) 80 (60%) | 64 (50%) | 74 (59%) | €8 (63%) | 61 (46%) 267 347
(52%) (54%)
Female {%) | 53 {40%) | 83(50%) | 51{41%} | 61(47%) | 72 (64%) 247 300
{48%) {46%)
Age (years) .
Mean 37.3 35.9 348 37.1 36.0 358 36.1
(:ange) {17-68) {15-63) {14-62) (16-64} v {16-62) {14-64}) {14-€8)
Weight (kilograms)’ ,
Mean 74.0 71.7 72.6 730 70.9 718 72.2
{range) {35-125) {44—1 11} | {86-115) | (46-128} | (44-113) | {36-129) } (85-129)

Baseline seizure type is noted in the table below. Note that the most common seizures were
complex partial, followed by secondary generalized. Seizure were generally similarly
represented between all doses and placebo except for a slightly increased incidence of simple
partial and secondary generalized in the highest dose group. This difference is minimal.

Treatment group PLB 200 400 800 1600 RFA -

my/day | mg/day | mg/day | mg/day all
dosges

Number of patients 133 127 125 129 133 514

Seizure subtype®

Simple partial seizures {5PS) 55 58 56 65 €6 245

Complex partial seizures (CPS) 122 118 113 118 117 464

Secondarily generalized 90 90 89 87 106 arz2

selzures

Other 0 0 1 0 0 1

The Sponsor presented the median frequency range during baseline period in the various dose
groups along with the actual number of seizures counted and the ranges of these two values.
These data are reproduced below. Median frequency of placebo versus the various dose groups
are similar, however, the placebo range suggests possible greater number(s) of high outliers.

- et

‘Treatment group PLB 00 400 BOD 1800 RFA -8l
mgiday | mofday | moidey | moliday doses

Nutmber of 138 127 125 128 .133 514
patiants )

Wadian {rang=) 26 34 37 36 83 355
o, of splzures {92028}  {5-1028) {8-947) {6834} | G082 {51028y
Modian frange) 17 11,3 1.8 127 113 1.4
baseline seizure {3-378) (3-254) {3316} {2318} (3-2473 {2346)
{raguancy per 28
days
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To further explore this, this reviewer examined mean values (see table below). The mean values
for seizure frequency was higher in the placebo group. As a result of this the influence of seizure
frequency on drug effect will have to be carefully considered in the final analysis. This is
particularly important as the absolute double-blind frequency, not percent change from baseline,
will be compared in the primary endpoint regression analysis to determine a dose-response
effect. It should be noted baseline seizure frequency was to be examined as an explanatory
variable in the SAP.

Placebo 200 mg/day 400 mg/day 800 mg/day 1,600 mg/day

Frequency per 36.2 24.3 23.8 28.1 26.9
28 days

Placebo patients were less likely to be receiving a single AED as were the patients on rufinamide
(data not shown). This along with the mean data on seizure frequency may suggest that patients
in the placebo group had more refractory epilepsy. This might be expected to bias against the
demonstration of a therapeutic effect.

The types of concomitant AED medication used amongst the groups were similar (data not
shown). ‘

6.1.4.1.1.3 Primary Endpoint

6.1.4.1.1.3.1 Sponsors Analysis

The primary endpoint was a regression analysis of absolute seizure frequency (Log, transformed
plus 1/3: see Appendix) during the double-blind placebo control period. The table below presents
the mean/median baseline and final double-blind experimental 28 seizure frequencies for the
various dose groups and placebo (adjusted for baseline seizure frequency). Also shown is the
ratio of experimental period to baseline frequency. Slope analysis was based upon double-blind
seizure frequency values. The Sponsor notes that the linear regression model indicated that the
slope was not equal to zero at a p value of 0.003. An estimated slope of -0.049 indicates that
seizure frequency decreased as dose increased.
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Treastment group f PLB 200 moiday 400 mglday 800 mgfday 1800 moiday
Kumbar of 133 127 125 120 133
patienis - )
Bassline selzure | 26281167 24320107 23.84/11.84 28121267 26.84/11.33
frequancy {3.00-576.00) (2.96-293.71} {2.77-315.67} {1.87-315,08) {3.33-246.87}
mean/misdian

{mange}

i Doubsle-bling | 44.38M11.86 25411100 FLEHI04ET 26.43M11.00 2BI8MN 67

{ seizure {0.00-1678.00) |  (1.00-227.00) | (0.62-290.33) | (0.00-279.18) | {0.00-311.56)
frequency
moan/median
{mnge}
Seizure 1.1314.05 1.08/1.H 0.97/0.93 0.95/0.88 Q981587
frequency ratic {00087} {0.208:2.85) 10.13-4.19) {0,00-3.25} {0.00-4.15)
mean/median
{range}

* Baizure requency rlis s the seizum requency per 28 days in the ﬁauble»bﬁnd Trostmont Phase divided by
ihat in the Baseline Phase.

The Sponsor performed 7 sensitivity analyses to explore the robustness of the effect. These

included:

1. Analysis for only patients completing the study (up to visit 13). This excluded 87
patients.

2. An analyses that excluded patients who had less then 18 day exposure in the experimental
phase. This was done because the maximum period of patients being seizure free was 17
days. This excluded 27 patients.

3. Ananalysis that excluded top 5% highest and 5 % lowest 28 double-control experimental
phase. In this case 32 patients were excluded at each extreme.

4. An analysis that excluded two patients with extreme baseline frequencies (patients #799
and 803). '

5. An analysis that omitted a single patient with an abnormally reduction in seizure
frequency following treatment (patient # 432).

6. A linear regression analysis, similar to the primary analysis, but excluding patients in the
placebo group.

7. An analysis that excluded patients taking valproate.

The p values for all the above sensitivity analyses were < 0.0217.

6.1.4.1.1.3.2 FDA Statistics Analysis

The statistical reviewer was able to reproduce the Sponsor’s primary analysis. The
statistical reviewer, however points out that the points in the dose response results do not
describe a linear function and “although the slope was statistically significant, the slope is
very difficult to interpret if the trend is not linear.” Comparison of the individual dosage
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groups with placebo is therefore important. These are discussed under secondary
endpoints.

The statistical reviewer performed a subgroup analysis to examine the uniformity of the
therapeutic effect based upon gender and age (<40 years old and > 40 years old). No
analysis was performed base upon race as non-Caucasians made up very small percent of
the studied population. No obvious consistent differences were observed in different
gender or age groups, when compared to the other pivotal partial epilepsy study

6.1.4.1.1.3.3 Medical Reviewer’s Comment

This reviwer is troubled by the very different distribution of placebo group as co pared to all
rufinamide dose groups. Thus, while all median frequencies amongst the placebo and dose
groups are similar the mean for the placebo is >30% that of all dose groups. While the
logarithmic transformation presumably corrects for this, this difference still worries this reviwer.
This reviwer, therefore, would also depend upon other analysis performed as secondary
endpoints.

6.1.4.1.1.4 Secondary Endpoints

6.1.4.1.1.4.1 Sponsors Analysis

» Comparison of seizure frequency between dose and placebo groups by the comparison of
seizure frequency ratio: This analysis compared reduction of each drug group with that of
placebo. This analysis uses a non-parametric (Wilcoxin rank-sum) that will not correct
for covariates such as center or baseline. The table below presents the results. There is
no correction for multiple comparisons. All but the lower dose (200 mg) is found to be
statistically significantly different from placebo. From this data the Sponsor concludes
that 400 mg/day is the lowest therapeutic dose.

Treatment N Median Range P-value’

Group

Placebo 133 1.05 {0.00-6.97

200 mgfday 127 1.01 {0.29-2.85) 0.8116

400 mg/day | 125 0.93 {0.13-4.19) 0.0274

800 my/day 129 0.88 {0.00-3.25) 0.0123"

1800 mg/day 133 0.87 {0.00-4,15) 0.0163

;!F;vaiue based on Wikcoxan rank-sum test comparing aach dose of nuifinamids to
cobo

* Danotes siatisticsl significance at a 0.05 level
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* Comparison of seizure frequency between dose and placebo groups by comparison of
double blind period using a Poisson analysis: Although part of the final SAP (see
Appendix) the Sponsor did not include this analysis in the study report. This reviwer
asked Dr. Siddiqui, the statistics reviwer, to perform such an analysis. Dr Siddiqui, noted
that he believes this analysis is the most appropriate analysis for such data. While not
included in his formal review, Dr Siddiqui, noted that this analysis did not indicate
significant difference between placebo and any dose studied. All placebo dose
comparisons were >0.3.

* Time to forth seizure: This analysis included of a Cox proportional hazard regression
model and was to be the original primary endpoint. According the Sponsor, a statistically
significant linear trend for a dose response was observed from this endpoint (p<0.0006).

® Response to treatment (25% reduction): The dose trend, which was analyzed by a logistic
regression model, was found significant with a p<0.0035. The Sponsor also performed a
dose trend analysis with the more traditional 50% responder value. This was also found
to be statistically significant (p< 0.024). Individual dose group, 25% responder rate, data
are presented below. As apparent only the highest dose was found significant. This was
not corrected for multiple comparisons.

Treatment Group n % P-value'
Placebho {N=133) 32 24.1

200 mgiday (N=127} 29 22.8 D.7847
400 myg/day (N=125) 4 32.8 0.1198
800 mog/day {(MN=1208) 44 341 0.0803
1800 mg/day (N=133) 50 37.6 0.0238"
' Pyalue basod on likelihood-ratic Iost that compared each dose of
rufinamide to placebo.

P-value for Linear Trand of Dose Response = 0.0034
* Penotes statistical significance at & 0.05 level
* Global Assessment of Therapeutic Effect, (GATE): A linear trend was observed when this
was examined using a regression analysis (p<0.0005). Pair wise comparison with placebo
(not corrected for multiple comparisons) indicated statistical significance for all but the
lowest dose (all p<0.02).

6.1.4.1.1.4.2 FDA Statistical Reviewer’s Analysis

The FDA statistical reviewer noted that he was able to reproduce the Sponsors secondary results.
Also noted above, Dr Sidddiqui, performed a Poisson analysis and found no statistically
significant difference between placebo any dose group. The statistical reviwer performed a
second type of parametric examination that compared individual doses to placebo. Thus,
ANCOVA modeling was used; this allowed Country and log,-transformed seizure frequency per
28 days at baseline to be factored in as a covariate. Doing this only the 800mg dose group
(LSMEAN comparison) appeared to be statistically significant as compared to the placebo
group. (P-value=0.014). This analysis is presented in the table below. Correcting for multiple
comparisons (either using Hochberg’s method or Bonferroni adjustment), resulted in an absence
of statistical significance in all groups: of the four dose groups the 800 mg one missed
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significance marginally. This medical reviewer would note that if a sequential analysis
comparison was performed, starting at the highest dose, as is usually perfomred for such multiple
dose studies, no dose would be found to be statistically significant.

Median seizure ANCOVA® model Analysis on seizure frequency per 28
Data Treatment | No.of | frequency per 28 | days (log,-transformed) at double-blind phase

set patients | Basel | Double- | LSMEAN P-value
ine blind % Reduction in (RUF vs. Placebo)
Phase | Phase Seizure Frequency | from ANCOVA
over Placebo #
ITT Placebo 133 11.6 | 11.86 2.633
7
Ruf200 127 11.0 | 11.00 2.665 -3.251 0.661
mg 8
Ruf 400 125 11.8 | 10.67 2.516 11.041 0.114
mg 3
Ruf 800 129 12.6 | 11.00 2.452 16.556 0.014
mg 7
Ruf 1600 133 11.3 | 10.67 2.502 12.278 0.078
mg ' 3

The sponsor used the same model to estimate regression slope.
#9, Reduction over placebo = 100 x [1-exp (LSMEAN rufinamide- LSMEAN placebo)]
LSMEAN: Least Square Mean.

Examining this and the dose response data the statistical reviewer concludes that:

“The percent reductions in seizure frequency for the rufinamide groups over placebo group were
not linear. For the 1600 mg, the reduction was lowered than the reduction for the 800 mg.
Although the slope was statistically significant, the slope is very difficult to interpret if the trend is
not linear. Only 800 mg dose showed some efficacy of rufinamide. Hence the study results were
inconclusive to demonstrate the efficacy of rufinamide.”

6.1.4.1.1.5 Medical Reviewer’s Conclusion

The analysis by the Sponsor of the primary endpoint, a parametric regression analysis of
the slope of the dose-response curve, suggested a dose response effect. As noted above,
because of baseline disparity would lead this reviwer to examine secondary endpoints
more carefully. Moreover, a regression analysis does not allow the identification of
individual therapeutic dose. Notwithstanding, a dose response curve would generally be
expected to have a positive slope in the significant therapeutic range it may be assumed
that at least the highest dose should be significantly different from the placebo group.
This assumes that the dose response curve is of classical shape and the significant
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therapeutic range has been identified. Because of these issues analysis of the individual
dose with placebo is relatively crucial in confirming the therapeutic conclusion. Also
contributing to the need to confirm such an effect is the fact that the magnitude of this
therapeutic effect was relatively small (< 16% reduction over placebo as a fraction of the
baseline frequency) when compared to other anticonvulsant in similar conditions.

The Sponsor performed such an analysis in the form of a non-parametric Wilcoxin rank-
sum test. This analysis would suggest a significant difference at doses down to 400
mg/day, even when corrected for multiple. This test however cannot be corrected for
significant covariates, such as baseline or center. The FDA 'statistical reviewer performed
a parametric examination of the primary endpoint (ANCOVA). When this was
performed only the 800 mg/day group exhibited significance when not corrected for
multiple comparisons, but such significance was lost with a correction for multiple
comparisons. Moreover, a similar parametric analysis of the double-blind frequency that
allowed the correction for pertinent covariates (e.g. baseline seizure frequency, center,
etc.), a Poisson analysis, was planned in the Sponsor’s final SAP but not presented in the
final study report. This analysis, performed by the FDA statistical reviewer, failed to find
any significant therapeutic effect at any dose.

Based upon the above, this reviewer does not believe that the present study can be used to

contribute to a claim of therapeutic efficacy for the doses studies — b(4)
This does not necessarily indicate a lack of efficacy at such doses: i.e. the study may not

be adequately powered to pick up such an effect, particularly in view of its small

magnitude.

6.1.4.1.2 Study 214

6.1.4.1.2.1 Disposition

General disposition for patients in both experimental groups are presented in the table below. It
might be first noted that the study overenrolled patients in the ITT group by 38 patients. A
greater percent of patients dropped out in the rufinamide group then in the placebo group. These
are mostly accounted for by an approximately 4 fold increase in discontinuations in the
rufinamide group as compared to the placebo group.

appears This Way
On Original
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Rufinamide Placebo Al treatments
(N=156) (N=157) " {N=313)
Total no. of patients studied n {%) n {%) n (%)
No. randomized 156 106.0 157 100.0 313 100.0
No. of patients treated 156 100.0 157 100.0 313 100.0
(Safety Population) :
No. of patients in intent-to-treat 156 100.0 1568 98.4 312 99.7
(Efficacy population}
No. of patients in the PK analyses 145 92.9 154 98.1 299 955
No. completad 120 78.9 137 87.3 257 82.1
No. disconfinued
- total 36 23.1 20 - 12.7 56 17.9
- death 2 1.3 1 0.6 3 1.0
- for AEs 21 135 5 3.2 28 83
- other 13 8.3 14 8.9 27 8.7

The table below presents a further breakdown for patients who discontinued. Patient grouped
under “other” in the above table consists of discontinuations because of abnormal labs,
unsatisfactory therapeutic effect, issues of meeting protocol criteria, compliance, administrative
issues and withdrawal of consent. Of interest is the observation that there were only a slightly
greater number of patients in the placebo group who discontinued because of lack of therapeutic
effect as compared to the rufinamide group. There were slight differences in other categories
that were not great in magnitude.

ApPears This Way
On Origing]
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] Treatment group ]
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A total of 31 protocol violations were noted to occur. The principal reason for the determination
of protocol violation was a change in concomitant medications (29 of 31).

A similar number of patients were categorized as in violation in the placebo group (n=15) and
rufinamide group (n=16). A tabular presentation of reasons for violation is presented below.
Patients were more commonly found in violation of the protocol for reasons of reductions in
anticonvulsant treatment then increases. Thus in the rufinamide group 9 were reduced and 2
were increased (3 were difficult to categorize). In the placebo group 5 were reduced and 3
increased (7 were difficult to categorize). These violations, particularly considering the large
number of reductions in the drug group as compared to placebo, are unlikely to bias toward
concluding a therapeutic effect.

Appears This Way
On Original
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Treatment: Rufinamide
Randomized
Patient ID treatment Details of Protocol Violation Visits occurred
D/0/6824 Rufinamide Concomitant AEDs changed-— liskantin stopped, carbamazepine dose reduced | 4 and 5
then increased back to original levet.
GB/2/6625 Rufinamide Concomitant AED dose reduced 4
GBi2/6630 Rufinamide Gabapentin dose reduced Sand 6
12/6089 Rufinamide Frisium stopped 4
RA/9/6223 Rufinamide Lamotrigine stopped day before last visit a8
RA#12/6613 Rufinamide Number of seizures during days ~28 to -1 i3 < 1 1
RUS/2/6421 Rufinamide Sodium valproate dose reduced 5
USA/1265/5028 Rufinamide Carbamazepine dose reduced S5and 6
USA/1271/5070 Rufinamide Carbamazepine dose increased 4
USA/1272/5016 Rufinamide Phenytoin stopped 3
USA/1272/5054 Rufinamide Phenytoin dose decreased 5
USA/1280/5166 Rufinamide Lamotrigine dose reduced 3
USA/1280/5171 Rufinamide Carbamazepine dose increased 4
USA/1283/5022 Rufinamide AED doses changed 6
USA/1283/5135 Rufinamide AED doses changed 4,5 and 6
USA/2680/5180 Rufinamide Carbamazepine dose changed 4and5
Treatment: Placebo
Randomized Visits occurred
Patient ID treatment Details of Protocol Violation
ZA/7516313 Placebo Number of seizures during 56-day Baseline Phase <6 1
GB/2/6629 Placebo Gabapentin dose reduced 5
RUS/1/6433 Placebo Phenobarbitone dose reduced 5
RUS/2/6427 Placebo Finlepsin stopped 5 days before last visit 6
SK/73/6507 Placebo Oxcarbazepine dose reduced 2
USA/1265/5032 Placebo Phenytecin dose increased Sand6
USA/1270/5117 Placebo Phenytoin started 26 days before randomization 1
USA/1270/5118 Placebo Phanytoin dose increased 5
USA#272/5015 Placebo Carbamazepine dose reduced and then increased Sand6
USA/1277/5038 Placebo Phosphenyloin started 3 days before randomization k|
Phenyloin dose changed 3 days before randomization (460 -> 760 -> 460) 1
USA/1281/5086 Placebo Lamptrigine dose increased 1 day 4
USA/1282/5025 | Placebo Phenytoin dose changed 4,5 and 6
USA{1283/5133 Placebo Carbamazepine started 55 days before randomization 1
USA/1284/5045 Placebo Phenobarbital stopped 3
USA/1284/5081 Placebo Phenytein started 51 days before randomization 1

6.1.4.1.2.2 Demographics

The table below presents selected demographic variables for the ITT population. Other then a
small preponderance of male studied in the rufinamide group these variables are generally well
matched across experimental groups. Although the differences in gender amongst group where
small special attention was made to examine the relationship of gender differences in seizure
frequency changes (See below).
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Characteristic Rufinamide (N=156) Placebo (N=157) All treatments (N=313)
N % N % n %

Sex

Male 63 40.4 76 48.4 139 444

Female 93 59.6 81 51.6 174 55.6

Race

White/Caucasian 130 83.3 138 87.9 268 85.6

Biack 8 5.1 4 25 12 3.8

Other 18 11.5 15 9.6 33 10.5

Experienced secondarily generalized seizures during the Baseline Phase

Yes 47 30.1 54 344 101 323

No 108 69.9 103 65.6 212 - 677

Age (year)

Mean (Range) 35.8 (16.0, 72.0) 37.9 (17.0, 68.0) 36.9 (16.0, 72.0)

Weight (kg)

Mean (Range) 73.1 {40.0, 128.0) 75.3 (44.0, 145.0) 74.2 (40.0, 145.0)

The frequency of seizures identified during the baseline phase is presented in the table below.
Frequency for all partial and secondarily generalized seizures are well matched between
treatment groups. Simple partial and partial complex seizures account for approximately half of
the partial seizures in each group and are relatively well matched between the experimental
groups (data not shown). The frequency of secondarily generalized seizures is much lowers then
that for all partial seizures. The incidence of patients experiencing secondarily generalized
seizures is presented in the table above. Both groups demonstrated similar incidence (about 30%
of patients). '

Seizure type / statistics Rufinamide {(N=156) Placebo (N=156)
 Partial seizure frequency per 28 days

Mean 21.8 20.7

Median 8.5 8.0

Range (3.0, 275.0) (2.5, 578.5)

Secondarily generalized seizure frequency per 28 days

Mean 1.0 18

Median 0.0 0.0

Range {0.0, 13.5) (0.0, 61.0)

Adjunctive anticonvulsant frequency use for medications used in at least 10% of patients in any
single experimental group is presented below. Use were generally was well matched across
experimental groups.
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Concomitant AED Rufinamide (N=156} Placebo (N=1586}

n (%) n (%)
Carbamazepine 96 8158 51 58.0
Lamoftrigine 36 231 28 17.8
Valproate sodium 22 141 15 386
Gabapentin 19 12.2 20 127
Phenytoin sodium 16 10.3 | 24 15.3
Valproate semisodium 15 | a5 16 102
Phenobarbital 8 5.1 19 12.1

6.1.4.1.2.3 Dosage of Rufinamide

As noted in the protocol summary (see Appendix), the target dosage of rufinamide was 3200 mg/day
achieved over a one week period. Some modification in titration and target dosage was permitted.
Targeted dose and titration was achieved in 68.0% (N=106) of the rufinamide-treated patients. Of the
patients who achieved the target dose, 82.0% were able to do so during the first 7 days of the
Titration Period while the remaining 18.0% required up to an additional 7 days to reach the target
3200 mg/day dose. The remainder of patients achieved a lower dose (N=50) with 50% of the
patients reaching their dose over a 7-day Titration Period while the remaining 50% required an
additional seven days. Doses achieved by patients who did not achieve the target dose ranged from
1200 to 2800 mg/day. The mean dose, at the last visit, was 2766 mg/day (median 3,000 mg/day).

6.1.4.1.2.4 Primary Endpeint

6.1.4.1.2.4.1 Sponsors Analysis

The primary endpoint was percent change in partial seizure frequency during the double-blind
phase as compared to the Bascline Phase. Patients 28 day median seizure frequency during
baseline and final endpoint determination along with the median percent change (the primary
endpoint) is presented in the table below. According to this analysis there was a relative median
statistically significant (Wilcoxin Rank sum test) reduction in seizure frequency in the
rufinamide group (3200 mg/day), as compared to the placebo group, of about 20%. When
Examination of mean differences in seizure frequency from baseline to final endpoint
determination demonstrated a relative reduction in the rufinamide group as compared to the
placebo group, but no absolute reduction in the rufinamide group was observed from baseline to
endpoint. Thus, there was a 6.6% and 54% increase in the frequency of seizures in the
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rufinamide and placebo group, respectively. This underscores the skewed distribution of the
studied population and attests to the modest, albeit statistical significance, effect. The skewed
population size indicates non-normality of distribution and the need to use a non-parametric
measure, as was done, for the testing of significance.

Rufinamide {N=156) Placebo (N=156)

Median Range Median Range
Baseline partial seizure 8.5 (3.0, 275.0) 8.0 {2.5,578.5)
frequency per 28 days
Double-blind partial seizure 7.6 (0.0, 552.2) 87 (0.0, 416.3)
frequency per 28 days
Percentage change in partial -20.4°  (-100.0, 987.5) 1.6 {-100.0, 6837.8)

seizure frequency per 28 days
from baseline

a Between-group comparison us
ing Wilcoxon rank-sum test p-value = 0.0158.

The Sponsor presents a descriptive statistical (median percent change from baseline)
stratification of the different types of partial seizures in the table below. Consistent reductions
were apparent for rufinamide as compared to placebo in simple partial and complex partial
seizures. This was not apparent for secondarily generalized seizure, although patients
experiencing these seizures represented a very small sample size.

Rufinamide (N=156) Placebo (N=156)
Seizure type N Median Range N Median Range
Simple partial 60 -37.1 (-100.0, 1154.8) 67 -2.6 (-100.0, 11526.7)

seizures

Complex partial 136 -27.0 (-100.0, 1125.0) 130 -12.0 {(-100.0, 647.3)
seizures

Secondarily 47 -37.8 (-100.0, 335.6) 54 -37.8 (-100.0, 304.4)
generalized
seizures

A similar trend, examining means, is observed in the table below. That is, relative the placebo
group, the rufinamide group exhibits a reduction in seizures for simple partial and complex
partial seizures. This was not observed for secondarily generalized seizure group for which there
was a trend toward a greater reduction for placebo. This latter contradictory descriptive result
may be a caused by the small sample size, skewed population and modest effect size.
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Mean % Change From Baseline + SD
Rufinamide Placebo
Simple Partial 52+ 239 233 + 1416
Complex Partial 1.8+129 8.8+ 110
Secondarily Generalized -4.7 + -13.94+ 93.8

The Sponsor notes in the study report that all subgroups of patients, based upon age, race and
gender, exhibited similar trend for a greater reduction in seizures in the rufinamide group as
compared to placebo.

Two specific sensitivity analyses tests where performed using the same analysis as that used for
the primary endpoint. The first examined only patients who completed the full double-blind
period (rufinamide n=120 and placebo n=137). A significant therapeutic effect was observed
with this analyses (p=0.0019). Because of over-enrolment, the first 274 patients enrolled into the
study was examined in a second such analysis. This analysis demonstrated a therapeutic effect
as well (0.0036).

6.1.4.1.2.4.2 FDA Statistical Reviewer’s Analysis

The FDA statistical reviewer notes that he was able to reproduce the primary statistical
evaluation. As there were a substantial number of patients randomized in the US
(approximately 50%) the statistical reviewer performed an additional subgroup analysis for the
US patients. The data are presented in the table below. There was a similar numerical trend for
both US and non-US randomized patents, but neither was statistically significant. This suggests
to this reviewer that both populations responded in a similar fashion.

Data | Treatment No. of Median % P-Value (Ruf. Vs.
seta patients change relative | Placebo)

Baseline Double- to Baseline

Phase blind Phase | Phase Wilcoxon Rank sum test
T Placebo 156 800 8.66 1.6069

Ruf 3200 mg 156 8.50 7.35 -20.416 0.016

T Placebo 77 8.00 8.00 2.564
USA | Ruf 3200 mg 80 8.00 742, -15.39 0.106
oT Placebo 79 835 8.71 -3.21
NON- | Ruf 3200 mg 76 925 7.39 -22.12 0.067
USA

The statistical reviewer performed a subgroup analysis to examine the uniformity of the
therapeutic effect based upon gender and age (<40 years old and > 40 years old). No
analysis was performed base upon race as non-Caucasians made up very small percent of
the studied population. This analysis, however, was not performed on the primary
endpoint but examined absolute double-blind 28 day seizure frequency so as to parallel
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the analysis performed on study AE/ET1. No obvious consistent differences were
observed in different gender or age groups. This reviewer, however, believes that the
primary endpoint should be used for this, and because of the disparity in gender in the
two treatment groups the FDA statistical reviewer was requested to perform an analysis
of the primary endpoint grouped by gender. These data are presented below.
Examination of medians indicted a trend for a greater seizure reduction in both males and
females in the rufinamide group. This was also observed for the mean values for females
but not for that of males, where it trended in the opposite direction. This is likely a result
of a combination of sampling error from the small sample sizes, skewed distribution of
the population and small therapeutic. In general there is a suggestion of a smaller
therapeutic effect in the male population, but the sample is likely to small for any
definitive conclusion.

Study 21A % change in seizure Frequency
Rufinamide (Titrated to 3200 Placebo
mg/day )
n Median | Mean |n Median | Mean
Gender : Male 63 -12.46 |15.58 |75 -4.27 -5.73
Female | 93 -23.98 | 0.55 81 10.08 109.37

6.1.4.1.2.5 Secondary Endpoints

6.1.4.1.2.5.1 Sponsors Analysis

The total partial seizure frequency per 28 days during the Double-blind Phase: Results
for this analysis are presented below. The reader should be reminded that statistical
significance of the values were determined from the natural logarithm of partial seizure
frequency per 28 days + 1/3 during the Double-blind Phase. The presented values are
derived from original frequency values. Statistical significance was not apparent through
the protocol driven ANCOVA analysis (p=0.092). The Sponsor suggested that this
resulted from non-normality of the raw data. A post-hoc analysis of variance model was
therefore fitted with treatment and country as factors relative to the ranks of the change in
seizure frequency relative to baseline (double-blind minus baseline seizure frequency).
This model resulted in a statistical significant difference (p=0.008). The dependency of
the effect on this post hoc manipulation, in the reviewer’s opinion, attests to the small
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magnitude of effect.

Rufinamide {N=156} Piacebo (N=158)

Least Squares Least Squares
Mean Std. Dev. Mean Std. Dev.

{Original Scale) {Criginal Scale) {Original Scale) {Criginal Scaig) P-value
8.17 563 9.68 43.0 6.092

* Response to treatment (50%): The 50 % responder rate is presented in the table below. A
greater number of patients experienced a 50% reduction in seizure activity in the
rufinamide treatment group then those in placebo. This was statistically significant (p
value calculation based upon a logistic regression model).

Rufinamide {N=156) Placebo [(N=156)

Responder
Rate n % n % Odds Ratio® P-value®
50% » J
Reduction 44 282 28 188 178 - {10381

According to the Sponsor this trend was observed for all racial, age, gender and country
subgroups. In actuality, examining the data, the trend appeared to be more obvious for
females then males. These data are presented in the table below. This is consistent with
the observations on the primary endpoint that were described above. Other categories,
where there were adequate numbers of patients for comparison, did not seem to markedly

differ.
Rufinamide Placebo
Male 50 percent responder rate (n=138) 23.8% 21.3%
Female 50 percent Responder rate (n=174) 31.2% 16.0%

Response to Treatment (25%): A similar effect was observed for the 25% responder rate.
A table for this data is presented below.

Rufinamide {N=156) Placebo (N=158)

Responder n (%) N (%) b

Cdds Ratio® P-value
Rate
25% 68 {43.6) 41 {26.3%) 218 0.001 3*
Reduction

Again an analysis of responder rate subgroups according to the Sponsor indicated little
difference among groups. The subgroup analysis in this case was similar to that of the
50% responder rate except while more favorable for females; males did show a small
obvious effect. These data are presented in the table below.

Rufinamide Placebo
Male 25 percent responder rate (n=138) 39.7% 29.33%
Female 25 percent Responder rate (n=174) 462 % 23.5%
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* Change in the 28 day frequency of secondarily generalized seizure in patients who
experienced secondarily generalized seizures during baseline: Percent change for this
population is presented in the table below. There was no numerical difference between
placebo and rufinamide. Because of the size of the population it is not completely clear
that this is a true lack of effect or a sampling error, but the absence of even a numerical
trend is of some concern.

Rufinamide {N=47) Placebo (N=54)

Median Range Median Range
Baseline secondarily 20 {0.5,13.5) 25 {05,61.0)
generalized seizure .
frequency per 28 days
Double-blind secondarily 1.8 {0.0,15.8) 1.6 {0.0, 59.8)
generalized seizure ‘
frequency per 28 days
Percentage change in -37.8 (-100.0, 335.6)° . 378 {-100.0, 304 4)

secondarily generalized
serzure frequency per 28
days from baseline

* Change in the 28 day frequency of secondarily generalized seizure in patients without
secondarily generalized seizures during baseline: This was measured as the seizure
frequency change in patients who did not experience seizures during baseline. This really
represents a simple median/mean of 28 seizure frequency during the double-blind phase
as no patients in this population had baseline generalized seizures. . This data is
presented in the table below. No difference in medians was observed (both 0.0). A small
difference in mean was observed with a higher frequency observed in the drug treated
group. This difference was not found to be statistically significant (p=0.579, Wilcoxon
rank-sum). There were fewer rufinamide patients in the rufinamide group experiencing
generalized seizures during the double blind period (e.g. 16.5% Vs 19.6% of patients in
the rufinamide and placebo group, respectively). These data are inconclusive because of
the lack of power; however the absence of a trend is of some concern.

28 day generalized seizure frequency difference
Mean + SD Median
Rufinamide (n=109) 04+ 1.5 0.0
Placebo (n=102) 0.2+ 0.5 0.0

6.1.4.1.2.5.2 FDA Statistical Reviewer’s Analysis

The reviewer notes that he was able to reproduce all of the Sponsor’s analyses.
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6.1.4.1.2.6 Medical Reviewer’s Concluéion

This reviewer feels that this study has potentially demonstrated a therapeutic effect of rufinamide
at 3200 mg/day. The magnitude of this effect appears to be of a moderate magnitude. Because of
the uncertainty of the effect of rufinamide in the second pivotal study, performed at lower doses,
the non-pivotal trials will need to be examined to determine reproducibility of this finding.

These are [presented in the next section.

6.14.2

Partial Epilepsy- Supportive Studies

Other Adults Adjunctive Studies for Patients with Partial Epilepsy

Study AE/PT2: AE/PT2 is the only other adult adjunctive therapy (2 drugs or less) study
in adults for partial epilepsy. It was a small (50 patients randomized) preliminary phase 2
study that was designed principally to examine PK but also examined tolerability and
efficacy. It was short in duration (4 week) that essentially utilized slow titration over 4
weeks, starting at 400 mg/day, with the final dose of 1600 mg/day achieved on week 4.
The “primary” endpoint was not specified in the protocol and was selected post hoc.

This reviwer feels that the choice of endpoint was reasonable. It was similar to that used
in the pivotal trials (seizure frequency ratio), but was based upon a wholly retrospective
baseline. The Sponsor choose to analyze a sub-sample of what would normally be
considered the ITT population: i.e. they analyzed all patients with at least one sejzure
during the retrospective baseline (3 months). This was referred to as set (1). Note, patients
were required to have a diagnosis of partial seizures but the frequency of such seizures
was not specified in criteria. This set excluded 6 patients. When such a set was analyzed
a significant effect was observed. However when the true full ITT population (all
patients who received treatment) was included no significant effect was observed. The
division’s statistical analysis of this data is presented below. It is this reviewer’s opinion
that this study can neither be used to as support for or against a potential therapeutic
effect because of its small sized and post-hoc analysis.

Data Treatment No.of | Baseline | Double-blind | Median % change relative | P-Value
seta patients | Phase Phase to Baseline Phase
@) Placebo 21 6.46 8.30 52

Rufinamide(400 23 4.00 3.11 -41 0.0397

. mg to 1600 mg)

i) Placebo 25 4.62 5.19 0
ITT Rufinamide 25 3.69 3.11 0 0.0708
sample | (400 mg to

1600 mg)
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Data set (i) included all patients who received treatment, except those who were seizure-free for the duration of both
the Baseline and Double-blind Phases. '

Data set (iii) included all patients who received treatment (intent-to-treat population).

Source: ISE report

Pediatric Adjunctive Study in Patients with Partial Epilepsy

 Study 021P: This was a multicenter, double-blind, placebo-controlled, randomized,
parallel-group study that was originally part of study 21A (described above) but was split
from that study prior to the breaking of the blind. The study was identical except patients
were 4 to <16 years of age and target dose was 45 mg/kg, which was approximately the
same dose, on a mg/kg basis, as used in adults. No statistically significant difference
(p=0.6214) between experimental groups were observed, although there was a trend for a
greater reduction in seizure in the placebo group (see table below). None of the
secondary endpoints (median partial seizure frequency during double-blind period,
responder rate or change in partial secondarily generalized seizures) indicated a
statistically significant therapeutic effect, although responder rate trended in the correct
direction. The absence of an effect observed in this study cannot be explained by
differences in PK. Thus, the FDA-PK reviewer noted in an e-mail response to this
reviwer (9/11/06), that when dosed according to body weight, as was done in the present
studies, similar concentrations are achieved in pediatric and adult populations. In pre-
NDA meetings with the Sponsor the Sponsor hypothesized that this may be a regional
problem, with the possibility of less conventional research sites (Russia) yielding less
reliable data. Exploratory analyses revealed no treatment-by-region interaction for the
primary efficacy analysis (p=0.3910). The Sponsor now posits that the failure of this
study to demonstrate a therapeutic effect may originate from the fact that many sites
enrolled small numbers of patients (i.e. 60.3% of centers enrolled fewer then 4 patients).
There was no other obvious explanation for this disparity. As a result, this reviewer feels
this study, being of very similar design to the pivotal adult adjunctive study 21 A, indeed
having originated from the same study, is the most serious conflicting study that puts
into question a conclusion of efficacy for adjunctive use in adult partial seizures. There is
no theoretical reason that this drug, being effective in adult partial epilepsy, should not
have similar activity in a pediatric population. In fact the primary endpoint trended in the
wrong direction.

Rufinamide Placebo

N Median Range N  Median Range
Bagseline seizure frequency : n
per 28 days 136 13.0 {3.0.910.0) 131 145 (2.0, 243.0)
Double-blind seizure _
frequency per 28 days 136 117 - {0.0, 1436.8) 131 4.0 {0.3,307.7)
Percentage change in seizure
frequency per 28 days from 136 -7.0 (-100.0, 758.1) 131 -12.8 (-97.2, 1293.0)

baseline” -
* Between-group comparison using Wilcoxon rank-sum test p-value = 0.6214
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Studies Examining Monotherapy in Adult for Patients with Partial Epilepsy

* Study 038: This was a multicenter, double-blind, placebo-controlled, randomized,
parallel-group monotherapy study of male and female patients (aged 12 years or older)
with a diagnosis of partial Seizures who were undergoing in-hospital evaluation for
epilepsy surgery. Patients were required to have 2-10 seizures during a 48 hour
prospective period when they did not receive any anticonvulsant treatment. F ollowing
this period they were started on 2400 mg/day of rufinamide or placebo and titrated the
following day to 3,200 mg/day (TID regimen). Patients were followed till they met exit
criteria’. 104 patents received either rufinamide or placebo (1:1). The primary endpoint
was median time to meeting the exit criteria. The primary endpoint result revealed a
median time of 4.8 days for the rufinamide group and 2.4 days for the placebo group.
This barely met statistical significance (p=0.0499). An important secondary endpoint
that showed a therapeutic trend, but was not statistically significant, was the total percent
of patients who meet exit criteria. Thus, 67.3% of patients on rufinamide and 82.7% of
patients on placebo meet exit criteria (p=0.09, Cochran-Mantel-Haenszel ). A worst case
scenario of the percent of patients exiting, where dropouts (i.e. from adverse events,
withdrawal of consent, or protocol violations) are considered to have met exit criteria in
drug but are considered completers placebo, found no numerical difference between drug
and placebo groups (67.3% Vs 69.2%, respectively). This study acts as week supportive
evidence for the Sponsor’s intended use. The study demonstrated a very modest effect as
monotherapy in patients with similar, but likely a more severe, seizure disorder. This may
be considered week evidence for the desired indication.

o Study 016: This was a multicenter, double-blind, low-dose controlled (1:1), randomized,
parallel-group study. In patients (aged 12 years or older) with a diagnosis of partial
seizures who had been receiving 1 or 2 AEDs 1(administered at a therapeutic dose level
and the second, if present, administered at a sub-therapeutic dose level). Patients first
entered a 56 day baseline phase (41 days of which were allowed to be retrospective)
during which they were required to have 1 to 40 seizures, one of which must have been
complex partial seizure. Following the baseline, during the double-blind phase, patients
were randomized to either a high (3200 mg/day) or low dose (300 mg/day) of rufinamide
given in a TID regimen. This phase lasted 112 days, 42 of which patients were tapered of
their baseline AEDs. The primary endpoint was the number of patients achieving one of 4
exit criteria. Using this definition, 44 (66.7%) of 66 patients in the 3200 mg/day group

2 Patients exited if any one of the following events occurred: 1) four partial seizures with or without partial seizures
evolving to secondarily generalized seizures (exclusive of seizures occurring on Day 1); or 2) two partial seizures
evolving to secondarily generalized seizures, if none were present during the 1 year prior to randomization; or 3)
serial seizures requiring investigator intervention; or 4) status epilepticus.

3 The following exit criteria were used: 1) two-fold increase in monthly partial seizure frequency in any 28-day
period; or 2) two-fold increase in the highest consecutive 2-day partial seizure frequency that occurred during the
Baseline Phase, if 2 or more seizures occurred in a 2-day period during that phase - the highest consecutive 2-day
baseline frequency was 1, 3 or more partial seizures occurring during any 2 consecutive days during the Double-
blind Phase constituted grounds for exit; or 3) a single generalized seizure if none had occurred within the 6 months
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and 50 (72.5%) of 69 patients in the 300 mg/day group met one of the exit criteria. While
this represented a very small therapeutic trend it was not statistically or clinically
significant ((p=0.4402; CMH test). The secondary endpoint, median time to exit, showed
a therapeutic trend but was not statistically significant: i.e. 56 days for the 3200 mg/day
group and 32 days for the 300 mg/day group (p=0.0968; log-rank test based on Kaplan-
Meier). The negative findings of this study put into question the therapeutic effect of
rufunamide in partial epilepsy. Care, however, must be exercised in drawing this
conclusions as effective dose as adjunctive and monotherapy in different epilepsy
populations may be different. Moreover, this study used a low dose control whose
activity is not fully explored. This, therefore, may be considered week evidence against
the desired indication.

Study in Primary Generalized Tonic-Clonic (PGTC) Seizures in patients 4 years and older
Study 018:

This was a multicenter, double-blind, placebo-controlled (1:1), randomized, parallel-group study
in patients with PGTC seizures (with or without other seizure subtypes with the exception of
partial seizures) and who were being treated with 1 or 2 concomitant fixed-dose AEDs (patients
with LGS were excluded). Patients would first enter a 56 day baseline period, which could
include up to 42 days of retrospective data. During the Baseline Phase, each patient was required
to have had at least 3 PGTC seizures, with at least 1 PGTC seizure occurring in each 28-day
period. After completing the Baseline Phase, patients were randomized to receive either
rufinamide (800 mg/day) or placebo (given in a b.i.d. regimen). The double-blind phase lasted
140 days. The primary efficacy variable was the percentage change in PGTC seizure frequency
per 28 days during the Double-blind Phase relative to the Baseline Phase. The primary endpoint
did not indicate a statistically significant therapeutic effect, although there was a slight trend for
a greater seizure reduction in the rufinamide group. These data are presented in the table below.
Secondary endpoints, which included responder rates (50%, 75% and 100%) percentage change
in total seizures (includes PGTC, myoclonic and absence) and other individual generalized
seizures did not demonstrate a statistically significant therapeutic effect. that included myoclonic
and absence. These data may suggest a lack of effect of a dose of 800 mg/day in partial seizures,
but there is no a priori reason to believe that a drug found useful in primary generalized tonic-
clonic will also be useful in partial secondary generalized tonic-clonic seizures. It is, however,
this reviewer impression, and perhaps the impression of practicing neurologists, that many drugs
effective in partial epilepsy are also effective in this form of generalized epilepsy Although few
drugs are labeled for both indications, those labeled indicate potential efficacy in both types of
epilepsy (e.g. Tegretol). Most such labels are old, however, and not necessarily based upon
controlled studies. In conclusion, this reviwer does feel that this study can not be used to support
or weaken a therapeutic claim for rufinamide in partial seizures. .

preceding randomization; or 4) prolongation or clinically significant worsening of generalized seizure duration
(serial seizures or status epilepticus of any seizure subtype) or frequency deemed by the investigator to require
intervention.

49



Clinical Review

Norman Hershkowitz, MD, PhD
21911 (000)

Rufinamide (Invelon ®)

Rufinamide 800 mg/day Placebo
N Median Range N Median . Range
Baseline seizure frequeacy n -
per 28 days 74 35 (1.5, 84.0) 74 3.8 (15,74.0)
Double-blind seizure 74 2.6 (0.0, 61.2) 74 3.1 (0.0, 148.0)

frequency per 28 days
Percentage change in seizure
frequency per 28 days from 74 -36.4 (-100.0, 270.0) 74 -25.6 (-100.0, 1380.0)
baseline™®
*  Between-group comparison using Wilcoxon rank-sum test p-value = 0.6330
p-value = 0.6982 with ANCOVA model: rank of percentage change in PGTC seizure frequency =
treatment, region, rank of baseline. Regions were Poland, USA, and Others.

In summary, this reviwer feels that of the 5 studies described here, the results of 3 of the studies .
(PT2, 038 and 016) are pertinent to the potential therapeutic claim for adjunctive seizures. Two
other studies, which were negative, should probably not be used as they where either
underpowered (AE/PT2) or examined a relatively different indication / ", Of'the three b@‘\
pertinent studies the most important one was the pediatric study (PT2) that examined adjunctive
treatment in patients with partial epilepsy. The similarity of this study to one of the pivotal trials
and its complete and striking lack of therapeutic effect bring into question an effect at the studied
dose, which was equivalent to the highest doe studied in adults. The two remaining studies
examined the monotherapeutic effect in partial epilepsy in adults. One study demonstrated a
small, albeit statistically significant benefit at the highest studied dose whereas the other failed to
show a statically significant therapeutic effect at this same dose. These data therefore, brings
into question the therapeutic effect, at the highest studied dose (< 3200 mg/day), of rufinamide in
partial epilepsy. .

6.1.4.2.1 Reviewer’s Final Conclusion on Efficacy of Rufinamide in Partial Epilepsy

Of two pivotal studies, this reviwer feels that the only study that demonstrated a potential
therapeutic effect was study 021A that studied the highest dose of 3200 mg/day. While a
regression analysis demonstrated a statistically significant positive slope in the multiple dose
study (AE/ET1), which examined lower does of to 1800 mg/day, this study was confounded by a
an ambiguously defined primary endpoint (positive slope), baseline inequality between placebo
and treatment groups, absence of support from more appropriate and conventional secondary
endpoints (individual dose comparisons). The absence of a majority of the supportive studies in
demonstrating a consistent therapeutic effect further cast doubt on a convincing argument for the
demonstration of a therapeutic effect. These conflicting results may have been a combination of
a small magnitude of effect of this anticonvulsant and inadequate power of the designed trials.
The smaller magnitude of effect suggests to this reviwer that inadequately low doses were
investigated. This reviwer would suggest the Sponsor performs an additional trial that examines
doses of approximately 3200 to 4800 mg/day and perhaps does as low as 1600 mg/day. A win
on such a study may be used to support the indication of 3200 to 4800 mg/day.
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6.1.4.3 Study in Seizures Associated with Lennox-Gastaut (study 022)

6.1.4.4

6.1.4.4.1 Disposition

Patient disposition is presented in the table below. No patients in the placebo group discontinued
because of adverse events whereas 8% of patients discontinued for adverse events in the
rufinamide group. There were similar numbers of patients who discontinued in both groups for
“other reasons.” These reasons included violation, unsatisfactory therapeutic effect, withdrawal
of consent and “administrative problems.” In this table primary variable 1, 2 and 3 refer to
percent change in total frequency, percent change in tonic and atonic seizure and global
seizure severity, respectively. Most noteworthy under the group of other is the
observation that slightly more patients withdrew from the rufinamide group (3 patients or
4.1%) because of an unsatisfactory therapeutic response then the placebo group (1 patient
or 1.6%). The numbers are to small to conclude anything from this observation.

Because the analysis is the last observation carried forward and the number is small it
should not interfere with the final conclusions. It should be noted in this table that not all
primary endpoints were examined for all patients. Thus, one patient in the rufinamide group and
four patients in the placebo group did not have any tonic/atonic seizures during the Baseline
Phase and thus were excluded from the analyses for primary variable 2. One patient in the
rufinamide group and two patients in the placebo group did not have an end-of-study seizure
severity rating from the Global Evaluation of patient's condition and were thus excluded from the
analyses for primary variable 3. :

Appears This Way
On Original
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Rufinamide Placeho Al treaiments
n % n % n Yo
Number of patients randomvized 75 100.0 64 1060 139 106.0
Number of patients treated 74 987 o4 19000 138 993
Number of patients in intent-to-treat 74 98.7 64 1000 138 993

Number for efficacy analysis

primary variable 1 74 98.7 64 106.0 138 993
prmary variable 2 73 97.3 60 538 133 93.7
primary vanable 3 73 973 62 96.9 135 871
Number completed 64 853 59 922 123 885
Number discontinued
- total 11° 147 5 78 1% 115
- death 0 0.0 0 00 4 0.0
- for adverse events 6 80 0 0.0 6 43
- other® 5° 67 5 78 10 72

Cross reference: Post-text Tables 7.1-1 and 7.1-2; Appendix 7.1, Selected Patient Listing 7.1-1.

Primary variable 1 - percent reduction in total seizure frequency

Primary variable 2 - percent reduction in tonic-atonic seizure freguency

Primary variable 3 - seizure severity rating from the Global Evaluation of patient’s condition

* Discontinued due to protocol violation, unsatisfactory therapentic effect, withdrawal of consent,
administrative problems

® Includes Patient USA/3054/2101 who was randomized but did not receive study dmg.

The Sponsor notes that there were a number of protocol deviations that were allowed because it
was felt that they would adversely effect results. The most common of these included
allowances for unacceptable birth control methods, continued administration of low-dose
antidepressant treatment for sleep or mild depressed mood, reduction of the required 30-day
period off an investigational drug before commencing the Baseline Phase, and acceptance of a
CCTV/EEG that had been performed slightly more than 6 months prior to study. Two patients,
both in the placebo group, were withdrawn from the study as a result of not meeting protocol
entry criteria. This included one with Alport’s syndrome; and one who four concomitant AEDs.

6.1.4.4.2 Demographics

Baseline demographic characteristics of the patient population are presented in the table below.
As is apparent, except for minor disparities, demographic variables were similar across drug and
placebo groups. All over, there tended to be more males then females and a preponderance of
Caucasians studied. About 40% of patients were studied in the USA.
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