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1 Recommendations/Risk Benefit Assessment 

1.1	 Recommendation on Regulatory Action 

The applicant has developed an oral suspension formulation of perampanel for the 
treatment of partial onset seizures (POS) or primary generalized tonic clonic (PGTC) 
seizures in patients ≥ 12 years of age. The product has the same active ingredient) as 
the approved tablet formulation and will be marketed in 0.5 mg/mL dosage strength. 

There are no clinical safety issues impeding the approval of the proposed product. It is 
therefore recommended that the product be approved. 

1.2	 Risk Benefit Assessment 

The overall risk to benefit analysis of Fycompa OS is therapeutically acceptable. 
Perampanel, marketed in the United States for adult and adolescent patients with 
epilepsy since 2014, has a fairly well characterized safety profile.  According to the 
Clinical Pharmacology reviewer for this application, Fycompa OS has been shown to be 
bioequivalent when compared to Fycompa tablets.  No new or unexpected adverse 
events were discovered in the course of the development program of Fycompa OS in 
healthy adults. 

1.3	 Recommendations for Postmarket Risk Evaluation and Mitigation
Strategies 

None 

1.4	 Recommendations for Postmarket Requirements and Commitments 

•	 PMR1: Pediatric Pharmacokinetic and Tolerability Study(ies) to explore the 
range of tolerated doses in patients 1 month to < 12 years old with epilepsy. 
Sufficient PK and tolerability data must be generated from this study before 
conducting efficacy and safety studies, to inform the dose selection for those 
studies. Sampling must be optimized to ensure adequate characterization of 
perampanel PK. The study must provide sufficient data to determine a dosing 
regimen that provides a similar drug exposure in pediatric patients 4 years of age 
with POS as the levels demonstrated to be effective in adults and adolescents 
with POS. The pharmacokinetic analysis will also be used to inform dose 
selection in PMR 2 and PMR 3. 

•	 PMR 2: Randomized, double-blind, placebo-controlled, parallel group, efficacy 

6
 

Reference ID: 3910423 



 
 

  
  

 

 

  
  

  
 

  
 

  
   

  
 

   
   

   
 

 
  

 

    

   

  
 

 
   

  
 

 
 

 
       

  
       

   
          

  
 

 
    

Clinical Review 
Natalie Getzoff 
NDA 208277 
Fycompa (perampanel) oral suspension 

and short-term safety study in pediatric patients 2 to < 12 years of age with 
primary generalized tonic-clonic seizures using a diary-based primary endpoint.  
The duration for the study should have a titration period followed by 12 weeks 
fixed dose evaluation period. 

•	 PMR 3: Pediatric Efficacy and Safety study in patients 1 month to < 4 years with 
refractory POS: Randomized, double blind, placebo-controlled, parallel group, 
efficacy and short-term safety study. The trial must maximize the opportunity to 
detect a treatment effect of the drug, if there is one in this population. The 
objective is to establish the efficacy and short-term safety of perampanel as 
adjunctive therapy in refractory partial onset seizures in pediatric patients ages 1 
month to < 4 years with partial onset seizures, using a video/EEG based primary 
endpoint. 

•	 PMR 4: Long-term (1 year) Safety study: An open-label safety study of adjunctive 
therapy in patients 1 month to < 12 years. This study could be an extension to 
the efficacy studies above (PMR 2 and PMR 3).  The long-term safety data must 
be at or above the dose or doses identified as effective. 

Safety PMRs: Continue current PMRs and routine postmarket surveillance. 

2 Introduction and Regulatory Background 

2.1 Product Information 

Perampanel is a noncompetitive and selective α-amino-3-hydroxy-5-methyl-4
isoxazoleproprionic acid (AMPA) receptor antagonist. AMPA receptors can mediate 
glutaminergic activity in the cortex, and an AMPA-antagonist may reduce excitatory 
activity. Reduction of excitatory activity may lead to an antconvulsant effect, and, as 
noted by the sponsor, there are some animal data (reduction of seizures in rat models) 
to support this hypothesis. 

The applicant seeks approval for Fycompa (perampanel), oral suspension for the same 
indication for which the tablet formulation is approved (adjunctive therapy for treatment 
of POS or PGTC seizures in patients with epilepsy ≥ 12 years of age), based on a 
bioequivalence study. Fycompa was originally approved by the FDA (NDA 202834) as 
an adjunctive treatment of POS in patients with epilepsy ≥ 12 years of age on October 
22, 2012. On June 19, 2015, Fycompa was approved for adjunctive treatment of PGTC 
seizures in patients with epilepsy ≥ 12 years of age. Currently, Fycompa is commercially 
available as 2, 4, 6, 8, 10, and 12 mg tablets. The new formulation is an oral suspension 
of 0.5 mg/ml. 

The clinical program that forms the basis of this application consists of one “definitive” 
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patients ≥ 12 years of age on October 22, 2012 and for adjunctive treatment of PGTC 
seizures in patients ≥ 12 years of age on June 19, 2015. 

The sponsor requested a Type C meeting on bioequivalence parameters and study 
design of Study E2007-A001-048 on March 17, 2014, and preliminary comments were 
sent out on May 27, 2014. The sponsor requested Type B Written Advice on the format 
and content of the PMA on February 25, 2015 and comments were sent on April 21, 
2015. 

With respect to the regulatory history, the sponsor notes Concerning BE, both FDA and 
EMA provided feedback supporting the 4-phase single dose BE study utilized in Study E2007
A001-048. It was recommended that the BE/food-effect study be performed with a to-be
marketed formulation of the oral suspension (using planned manufacturing method for the 
marketed formulation), which was followed. Should this study result in significant differences 
concerning the BA of the tablet and the oral suspension formulation, it was remarked that 
simulation methods could either be helpful in order to decide whether a multiple dose BE study 
or a clinical study in patients would be expedient…, and that simulations could be used both to 
assess for potential differences in Cmin of perampanel at steady-state under fasted and fed 
condition, and to simulate scenarios where patients on maintenance doses of perampanel switch 
from the tablet formulation to the oral suspension formulation and vice versa. It was also 
remarked that comparability of Cmax, Cmin, and AUC of perampanel should be demonstrated 
before and after switching. 

2.6 Other Relevant Background Information 

None submitted and none required 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

The overall quality of the submission was acceptable. The NDA was submitted in eCTD 
format and conformed to CDISC SDTM standards. The information required for the 
review of the NDA was well-organized, easy to navigate, and complete. 

3.2 Compliance with Good Clinical Practices 

no Form FDA 483 was issued. The final classification for this inspection is No Action 
Indicated (NAI). We recommend that the data from the analytical portion of Study 

At DNP’s request, the Office of Study Integrity and Surveillance (OSIS) conducted an 
inspection of the analytical portion of the bioequivalence study a 

. According to Dr. Zhang’s review, “no deficiencies were observed and 

(b) (4)

10
 

Reference ID: 3910423 



 
 

  
  

 

 

  

  

 
 

  
 

  
 

   

 
     

 

   

 
 

   

  
  

 

   

    
 

 

    

 
 

 
 

Clinical Review 
Natalie Getzoff 
NDA 208277 
Fycompa (perampanel) oral suspension 

E2007-A001-048 be accepted for further agency review.” 

3.3 Financial Disclosures 

The sponsor provided required information regarding financial disclosure and there was 
no evidence that any study investigators had financial arrangements that may have 
introduced significant bias into the results of this trial. 

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

The complete review is not submitted at the time of this writing. No CMC issues have 
been identified at this point. 

4.2 Clinical Microbiology 

No Clinical Microbiology studies were performed 

4.3 Preclinical Pharmacology/Toxicology 

No new nonclinical pharmacology/toxicology studies were performed in support of this 
supplement. The sponsor referenced NDA-202834 for pharmacology/toxicology. 

4.4 Clinical Pharmacology 

Please refer to Section 5.3 of this review for a discussion of the submitted 
bioequivalence study. 

4.4.1 Mechanism of Action 

Perampanel is a noncompetitive and selective AMPA receptor antagonist. AMPA 
receptors can mediate glutaminergic activity in the cortex, and an AMPA-antagonist 
may reduce excitatory activity. Reduction of excitatory activity may lead to an 
antconvulsant effect, and, as noted by the sponsor, there are some animal data 
(reduction of seizures in rat models) to support this hypothesis. 
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This was a randomized, crossover study comparing a single 12 mg perampanel tablet to 
a 12 mg dose of the perampanel oral suspension in healthy adults in fed and fasted 
conditions. The purpose of the study was to demonstrate bioequivalence between the 
two perampanel formulations. 

Objectives 
Primary objective: To demonstrate bioequivalence between a single 12-mg dose of oral 
suspension formulation of perampanel and a single 12-mg tablet formulation of perampanel 
when administered under fasted conditions 

Secondary objectives: 
•	 To evaluate bioequivalence between a single 12-mg dose of oral suspension formulation 

of perampanel and a single 12-mg tablet formulation of perampanel when both co
administered with a high-fat meal in healthy subjects 

•	 To evaluate and compare the safety and tolerability of a single 12-mg dose of an oral 
suspension formulation of perampanel with a single 12-mg tablet of perampanel under 
both fasted and fed conditions 

•	 To evaluate the effects of a high-fat meal on rate and extent of perampanel absorption 
following single dose administration of either a 12-mg dose of an oral suspension 
formulation of perampanel or a 12-mg tablet of perampanel 

Study Design 
This was an open label, 2 arm, single dose randomized crossover study with a planned 
sample size of 100 subjects (50 each arm). Arm 1 evaluated the oral suspension and 
tablet forms of perampanel in fasted subjects. Fed subjects were evaluated in Arm 2. In 
both arms, subjects would be randomized to either receive a 12 mg perampanel tablet 
or 12 mg in the oral suspension formulation. Subjects were to return on day 43 for 
dosing of the other formulation (6 week washout). Subjects were randomized to 1 of 4 
treatment allocations (AB, BA, CD, or DC), as defined below: 
•	 Fasted (Arm 1): 

o	 Treatment A: Single oral dose of a 12-mg perampanel tablet 
o	 Treatment B: Single 12 mg dose of perampanel oral suspension. 

•	 Co-administered with a high fat meal (Arm 2) 
o Treatment C: Single oral dose of a 12-mg perampanel tablet. 
o Treatment D: Single 12 mg dose of perampanel oral suspension. 
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Figure 2: Study Schematic (Study 048) 

Screening and Baseline Periods 
Obtain informed consent, establish eligibility 

Treatment Phase 
The treatment phase consisted of 2 identical study periods. The only difference between 
periods was the treatment administered (either single 12 mg tablet or single 12 mg dose 
of oral suspension). 
•	 Fasted Treatment: Subjects fasted overnight (10 hours), and then were given a 

single 12 mg dose of perampanel with 240 mL of water. No food was allowed for 
at least 4 hours after dosing. 

•	 Fed Treatment: Subjects fasted overnight (≥ 10 hours) then consumed a high fat 
(~50% of caloric content) and high calorie (800-1000 calories) meal 30 minutes 
before dosing. The meal was to be eaten within 30 minutes. No food was allowed 
for 4 hours after dosing. 

Study Population 
Healthy males or females, ages 18 to 55 years with BMI of 18 to 32 kg/m2 were 
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included. Subjects were in good health as determined by a medical history, physical 
examination (including vital signs), electrocardiogram (ECG) and the usual clinical 
laboratory tests as well as negative screening of cotinine, ethanol and drugs of abuse in 
urine and negative pregnancy test (for female subjects). Please see Section 9.4 for key 
exclusion criteria. 

The study included the following restrictions on prior and concomitant medications, food 
and beverages: 
•	 No prescription drugs (including hormonal forms of birth control) within 4 weeks 

of dosing and OTC drugs within 2 weeks before dosing or throughout the 
Treatment Phase 

•	 No smoking or use of tobacco or nicotine-containing products within 4 weeks 
before dosing and throughout the Treatment Phase 

•	 No intake of caffeinated beverages or food from 72 hours before dosing to 72 
hours post-dose 

•	 No intake of nutritional supplements, juice, and herbal preparations or other 
foods or beverages that may affect CYP3A4 enzyme or transporters within 2 
weeks before dosing and throughout the Treatment Phase 

•	 No intake of St. John's Wort within 4 weeks before dosing and throughout the 
Treatment Phase 

The schedule of assessments is summarized in Table 8 in Section 9.5 (which is 
reproduced from the submission). 

Assessments 
Pharmacokinetic Assessments: 
Blood samples for PK assessments were collected from pre-dose to 504 hours post-
dose in all subjects. Plasma concentrations of perampanel in sodium heparin were quantified 
by liquid chromatography with tandem mass spectrometry (LC-MS/MS) methodology using a 
previously validated assay by . The lower limit of quantitation was 1.00 

Safety Assessments 

All AEs and SAEs, lab values (hematology, blood chemistry, and urine values), vital 
signs, ECGs, and physical exams. 

5.3.1.2 Study E2007-001-028 

Study Design 
This was a randomized, open-label crossover study comparing a single 4 mg 
perampanel tablet to a 4 mg dose of the perampanel oral suspension in 16 healthy 
adults. The primary purpose of the study was to compare relative bioavailability 

ng/mL with a dynamic range 1.00 – 500 ng/mL. 

(b) (4)
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between the two perampanel formulations at the 4 mg doses. Other objectives includes 
evaluate and compare PK profile, safety and tolerability of the two formulations. 
Subjects were administered both formulations, separated by a 6 week washout period. 
Subjects were randomly assigned to one of two treatment sequences (tablet then OS or 
OS then tablet). 

Screening and Baseline Periods 
Obtain informed consent, establish eligibility 

Treatment Phase 
Subjects were randomized to either treatment group AB or treatment group BA. 
Treatment A was a single dose of 4 mg perampanel in tablet form (reference) and 
Treatment B a single 12 mg dose of oral suspension. 

Study Population 
Key inclusion criteria: 
•	 Healthy males or females, ages 18 to 55 years, inclusive 
•	 Body mass index (BMI) of 18 to 32 kg/m2 inclusive 

The study included the following restrictions on prior and concomitant medications, food 
and beverages: 
•	 Poppy seeds or food containing poppy seeds for at least 48 hours before 


attending the study center and Days 6, 8 and 29
 
•	 No prescribed or OTC drugs (other than oral contraceptives and paracetamol [up 

to 4 g per day]), or herbal remedies from screening until the follow-up visit 
•	 Abstain from alcohol for 48 hours before they check in to the study unit for each 

study period and for the duration of their sample collection for that study period 
•	 Methylxanthine-containing products, grapefruit and grapefruit juice-containing 

products, OTC medications, nutritional supplements, vitamins and herbal 
preparations are not permitted during the study 

The schedule of assessments is summarized in Table 9, which is reproduced from the 
submission and is in Section 9.5. 

Assessments 
Pharmacokinetic Assessments/Analyses: 

Blood samples for PK assessments were collected from pre-dose to 168 hours post-
dose in all subjects. The following PK parameters were determined: 
•	 Primary PK parameters: Cmax, AUC0-72, and tmax 
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• Secondary PK parameters: tlag,, AUClast , Kel, and t½ 
Relative bioavailability of the 4 mg oral suspension of perampanel (test) versus the 4 mg tablet 
will be estimated by analysis of variance (ANOVA) on the log transformed AUC0-inf using PROC 
MIXED in SAS. The model will include terms for formulation, period and subject. A 95% 
confidence interval will be presented for the ratio of the mean AUC0-inf for the 2 formulations. 

Safety Assessments/Analyses: 

The safety analysis dataset will consist of all subjects who received at least one dose of 
perampanel and had on post-dose safety assessment. 

Safety data will include all AEs and SAEs, lab values (hematology, blood chemistry, and 
urine values), vital signs, and ECGs and will be evaluated using descriptive statistics. 
AEs will be coded to System Organ Class and preferred term as defined in MedDRA. 

5.3.2	 Subject disposition, demographic and baseline characteristics 
(Study 048) 

Study 048 was conducted at a single site in the US between 11 SEP 2014 and 12 DEC 
2014. A total of 263 subjects were screened, and 162 were considered screen failures. 
One hundred (100) subjects were enrolled and randomized, and 89 completed the study 
(47 in Treatment Arm 1 and 42 in Treatment Arm 2). All 100 randomized subjects were 
dosed in Period 1; 11 subjects were not dosed in Period 2. Disposition is summarized in 
Figure 3 below and Table 10 in Section 9.5. 

During Treatment Arm 1 (fasted), all 50 subjects received at least one dose of 
perampanel. One subject received only the 12 mg perampanel oral suspension (Period 
1). Two subjects received only the 12 mg perampanel tablet and were withdrawn prior 
to check-in at Period 2. During Treatment Arm 2 (fed), all 50 subjects received at least 
one dose of perampanel; however, 3 subjects received only the 12 mg perampanel 
tablet and 5 subjects received only the 12 mg perampanel oral suspension. 
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Figure 3: Subject Disposition and Primary Reason for Discontinuation From Study Treatment, 
Study 048 

Source: Study 048 CSR, Figure 2 

Demographics 

There were no significant differences between the fasted (Treatment Arm 1) and fed 
(Treatment Arm 2) groups. There were slightly more male (51.0%) and white (58.0%) 
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subjects. Subjects in the Treatment DC group had slightly greater body weight (mean 
78.28 kg) as compared to the overall mean weight (72.96 kg) and the other treatment 
groups, but BMI was similar in all groups. 

There were no reported prior medications in violation of the eligibility criteria. One 
subject (10011048) took a single dose of a concomitant drug during the study (800 mg 
ibuprofen). 

5.3.3	 Subject disposition, demographic and baseline characteristics 
(Study 028) 

Study 028 was conducted at a single site in the US. A total of 29 subjects were 
screened, 9 of whom did not meet the eligibility criteria, 2 of whom withdrew consent, 
and the other 2 subjects were “not required for dosing”. Sixteen (16) subjects were 
enrolled and randomized, and 15 completed both treatment periods. All 16 randomized 
subjects were dosed in Period 1; a single subject (#10011013) did not receive drug (oral 
suspension) during period 2 due to a positive drug screen. 

Demographics 

There were no significant differences in mean demographics between the two groups. 
Nine male and seven female subjects with a mean age of 38.4 years (range 20-53 
years) were enrolled. Fifteen subjects were white and 1 subject was African American. 
Please see Table 12 in Section 9.5 below for specifics. 

5.3.4	 Pharmacokinetic results 

Bioequivalence results from Study 048 are summarized in this section, as they are the 
basis of this NDA. 

In the Clinical Overview, the sponsor states The PK profile for the 12-mg perampanel oral 
suspension administered under fasted conditions was essentially super-imposable with that for 
the 12-mg perampanel tablet under fasted conditions (Study 048 CSR, Table 14.2.3.1 and Study 
048 CSR Table 14.2.3.2). There was no lag in absorption for either formulation; the time at 
which the highest drug concentration occurs (tmax) for the tablet was 1 hour and that for the 
suspension was 2 hours. The mean apparent T1/2 was 122 hours for the tablet in the fasted 
group and 134 hours for the suspension in fasted subjects. The mean plasma 
concentration-time profiles for single dose administrations of perampanel 12 mg tablet 
and 12 mg oral suspension were very similar after long-term testing and when truncated 
to 12 hours. (See Figure 4 below) 
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Figure 4: Perampanel Mean Plasma Concentration-Time Profiles (fasted) 

After Single Dose Administrations of 12-mg Perampanel Tablet (Treatment A) and 12-mg Perampanel 
Oral Suspension (Treatment B) under Fasted Conditions (Arm 1) on a Linear Scale 

After Single Dose Administrations of 12-mg Perampanel Tablet (Treatment A) and 12-mg Perampanel 
Oral Suspension (Treatment B) under Fasted Conditions (Arm 1) Truncated to 12 hours on a Linear Scale 

BE criteria were met for all primary endpoints (AUC(0-t), AUC(0-inf), and Cmax) under fasted 
conditions) as shown in Table 3 below. 
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Figure 5: Perampanel Mean Plasma Concentration-Time Profiles (fed) 

After Single Dose Administrations of 12-mg Perampanel Tablet (Treatment C) and 12-mg Perampanel 
Oral Suspension (Treatment D) under Fed Conditions (Arm 1) on a Linear Scale 

After Single Dose Administrations of 12-mg Perampanel Tablet (Treatment C) and 12-mg Perampanel 
Oral Suspension (Treatment D) under Fed Conditions (Arm 1) Truncated to 12 hours on a Linear Scale 

The sponsor performed population PK modeling to further investigate this issue. Please 
see Dr. Xinning Yang’s review for assessment of the pop-PK analysis. 

Reviewer’s Comments: At the time that this review was completed, the Clinical 
Pharmacology review was not completed. Brief discussion with Dr. Yang identified no 
significant issue with the PK data in the NDA submission. 
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6 Review of Efficacy 
Not applicable, as there was no efficacy trial conducted for the FYCOMPA (perampanel) 
oral suspension. 

7 Review of Safety 
Safety Summary 
This perampanel sNDA submission summarizes the safety data of 116 subjects 
exposed to perampanel oral suspension in two bioequivalence trials. The clinical safety 
tests conducted in the trial were appropriate and capable of identifying major safety 
signals. Overall, the safety findings from this submission are consistent with data from 
the original NDA submission for partial-onset seizures and the efficacy supplement for 
primary generalized tonic clonic seizures. No new safety signals were identified in either 
Study 048 or Study 028. 

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

The sponsor provided data from two bioequivalence trials to support safety of Fycompa 
oral suspension. Please also see Table 2 for more information on the following studies. 

•	 Study E2007-A001-048 (Study 048): an open-label, 2 arm, single-dose, 
randomized crossover study that demonstrated bioequivalence between a single 
dose of perampanel 12 mg oral suspension and a single dose of perampanel 12 
mg tablet when administered under fasted and fed (high-fat meal) conditions in 
healthy subjects. 

•	 Study E2007-E044-028 (Study 028): a randomized, open-label, 2-period, 2
sequence crossover study that compared the relative bioavailability of a single 
dose of perampanel 4 mg oral suspension to a single dose of perampanel 4 mg 
tablet (reference formulation) in healthy subjects. 

Reviewer’s Comments: The studies are limited by lack of a concurrent placebo control arm 
against which to compare known (and previously unknown) safety concerns. The safety 
profile of perampanel for US and EU approvals of POS was based on a total of 1639 
patients with epilepsy who received perampanel in double-blind Phase 2 and 3 studies 
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and open-label extensions. 

7.1.2	 Categorization of Adverse Events 

Adverse events were defined in the protocols of Studies 028 and 048 as “Any 
unfavorable and unintended sign (including an abnormal laboratory finding), symptom, or 
disease temporally associated with the use of a medicinal product, whether or not considered 
related to the medicinal product.” 

For the purpose of the safety analysis, a treatment emergent adverse events (TEAEs) 
were defined as AEs that emerge during treatment, having been absent at pre-treatment 
(Baseline) or: 

•	 Re-emerge during treatment, having been present at Baseline but stopped prior to 
treatment; or 

•	 Worsen in severity during treatment relative to the pre-treatment state, when the adverse 
event is continuous. 

A serious adverse event was defined in the protocols for Studies 028 and 048 as any 
untoward medical occurrence that at any dose: 

•	 Results in death; 
•	 Is life-threatening (ie, the subject was at immediate risk of death from the adverse event 

as it occurred; this does not include an event that, had it occurred in a more severe form 
or was allowed to continue, might have caused death.); 

•	 Requires in-patient hospitalization or prolongation of existing hospitalization; 
•	 Results in persistent or significant disability/incapacity; or 
•	 Is a congenital anomaly/birth defect (in the child of a subject who was exposed to the 

study drug). 

AEs were collected from the date of informed consent for both trials and until the last 
follow-up visit. AEs were followed until resolution or 30 days after the last follow-up visit, 
whichever came first. For each study, AEs were originally coded or were recoded using 
the Medical Dictionary for Regulatory Activities (MedDRA) version 17.0. 

7.2 Adequacy of Safety Assessments 

7.2.1	 Overall Exposure at Appropriate Doses/Durations and 
Demographics of Target Populations 

In both studies exposure was similar between the tablet and OS formulations. 

Of the 100 subjects enrolled in Study 048, 94 received the tablet formulation, and 95 
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7.3 Major Safety Results 

7.3.1 Deaths 

There were no deaths reported in either Study 028 or Study 048. 

7.3.2 Nonfatal Serious Adverse Events 

A single SAE occurred in Study 048: spontaneous abortion in subject 10011217. The 
subject, a 23-year-old female, had a positive pregnancy test at the check-in visit for 
Treatment Period 2 (Day 42) and was not administered the second dose of perampanel 
(OS). On Day 52, the subject presented to the ER with vaginal bleeding. She had “low” 
beta-human chorionic gonadotropin levels, and an ultrasound was performed in the ER, 
which detected no pregnancy. When she followed up with her physician 1 or 2 weeks 
later, as recommended, a follow-up US showed no fetus or sac. The investigator was 
unable to rule out the possibility that the event was related to the study drug. 

There were no SAEs in Study 028. 

7.3.3 Dropouts and/or Discontinuations 

There were no TEAEs resulting in treatment withdrawal, discontinuation of the study 
drug, or study drug adjustment in either study. 

7.3.4 Significant Adverse Events 

There were no reported cases of allergic reaction (including rash and hypersensitivity), 
suicidality, or drug induced liver injury. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

7.4.1.1 Common AEs in Study 048 

As shown in Table 6 below, 74 subjects (74%) experienced a TEAE in Study 048. None 
of the AEs were adjudicated as severe and there was a single SAE (see Section 7.3.2 
above). Overall, there were no significant differences in AEs between the study arms or 
between formulations. 
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paracetamol for dysmenorrhea). 

7.4.2 Laboratory Findings 

7.4.2.1 Measures of Central Tendency and Shift Changes 

In study 048, the mean values for all laboratory parameters were generally unchanged 
for the suspension and tablet formulations and between fed and fasted states. While 
there were some parameters in which subjects experienced a shift from within the 
normal reference range at baseline to outside the reference range after receiving 
perampanel, the majority of subjects had values within the normal reference range 
before and after dosing. Any shifts were transient and only just outside the normal 
reference range. There were no notable differences between the four treatment arms in 
shift data for any laboratory parameter. 

In Study 028, the mean values for all laboratory parameters were generally unchanged 
for both the suspension and tablet formulations, with the exception of creatine kinase. 
After dosing with suspension and tablet, mean creatine kinase values were notably 
lower on Day 2 (63.8 IU/L and 64.8 IU/L, respectively) than at Baseline (107.4 IU/L and 
117.4 IU/L, respectively). Creatine kinase values returned to Baseline by Day 8. 
There was no notable difference between formulations in the mean values for any 
laboratory parameter. The majority of subjects had values within the normal reference 
range at pre- and post-dose. There were some parameters in which subjects 
experienced a shift from within the normal reference range at Baseline to outside the 
reference range after dosing. These shifts were transient and only just outside the 
normal reference range. There were no notable differences between formulations in 
shift data for any laboratory parameter. 

Reviewer’s Comments: The only notable mean change in lab values was a decrease in 
mean CK on day 2 in comparison to baseline. A similar reduction in CK was not noted in 
the placebo controlled epilepsy trials. This finding is of unclear significance. 

7.4.2.2 Potentially Clinically Significant Laboratory Data 

There was a single subject in Study 048 with an AE related to a lab value. Subject 
10011003 had a low neutrophil count (1.0) on study day 64 (last dose on day 43). He 
was reported to be recovering from a viral illness at the time of the lab work on day 64. 
His screening neutrophil count was 2.3 (day -1) and his second baseline neutrophil 
count was 3.3, (day 42). Follow-up neutrophil count on day 91 was 3.7. The AE was 
considered not related to the drug by the investigator. 

There were no clinically significant abnormalities in any individual laboratory 
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assessment during Study 028. 

Reviewer’s Comments: It is unlikely that the low neutrophil count was related to the drug, 
based on the presence of a concurrent viral illness. Additionally, the RCTs of perampanel 
did not demonstrate any difference in incidence of neutropenia between drug and 
placebo. 

7.4.3 Vital Signs 

7.4.3.1 Clinically or Potentially Clinically Significant Vital Signs 

There were no reported changes of clinical significance in mean vital signs in Study 
048. There were no vital signs results after dosing that were considered markedly 
abnormal. There were no differences between the treatment groups in vital signs 
results. 

In study 028, the mean values for vital signs after dosing were unchanged compared 
with baseline values. There were no notable differences in mean values or changes 
from baseline between the tablet and oral suspension formulations. 

7.4.4 Electrocardiograms (ECGs) 

In Study 048, 12 lead ECGs were collected at screening, baseline period 1, days 1, 4, 
22, 42 (baseline period 2), 43, 46, and 64. There were no changes from baseline of 
clinical importance in mean ECG parameters over time and no post-baseline ECG 
results were identified as markedly abnormal values. 

In Study 028, 12-lead ECGs were collected at screening, day 1 (predose and postdose) 
and day 8. No clinically significant abnormalities were reported. 

7.4.5 Special Safety Studies/Clinical Trials 

There were no special safety studies performed in this supplement. 

7.5 Other Safety Explorations 

Safety explorations such as dose dependency for adverse events, time dependency for 
adverse events, or drug-disease interactions were not conducted for this application. 
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7.6 Additional Safety Evaluations 

Please refer to the Fycompa Package Insert for information related to the following 
special groups and situations: 

Human carcinogenicity 
Human reproduction and pregnancy data 
Pediatrics and assessment of effects on growth 

7.6.3 Pediatrics and Assessment of Effects on Growth 

N/A, studies done in adults. 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

7.6.4.1 Overdose 

There were no subjects with overdose during either study. 

The reader is referred to the Controlled Substance Staff review for further details 
regarding drug abuse potential and withdrawal. CSS reviewer recommends changes to 
the labeling based on reported “withdrawal seizures” reported in some patients during 
post market usage of the tablet formulation. Further information was provided by the 
sponsor in response to an Information Request dated March 9, 2016. As part of this 
submission, the sponsor provided summary information on 14 patients in whom 
seizures occurred in the setting of abrupt discontinuation of FYCOMPA. Of these 14 
patients, 13 were being treated with FYCOMPA tablets for a diagnosis of epilepsy, and 
one patient was receiving the drug for an unknown reason. Many of these patients were 
on other AEDs, thus confounding the situation. Additionally, withdrawal seizures were 
not deemed a safety concern on review of the randomized, placebo controlled efficacy 
trials in patients with POS (n=706) or PGTC seizures (n=162), when there was no drug 
taper specified. 

At this time of the completion of this review, CSS had not commented on the information 
included in the IR. 

Reviewer’s Comments: Patients with poorly controlled (or even well-controlled) epilepsy 
may have seizures on withdrawal of an anticonvulsant drug, even if the drug is gradually 
tapered, because the drug may have been effective in reducing seizures. In most of the 14 
cases identified by the sponsor, it is difficult to identify withdrawal as the cause of 
seizures, as opposed to discontinuation of a potentially effective drug. Based on this 
information and the lack of a signal for withdrawal seizures in the controlled studies in 
which there was no taper of the drug, this reviewer does not recommend any changes to 
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the label warning of withdrawal seizures. 

7.7 Additional Submissions / Safety Issues 

None 

8 Postmarket Experience 
Fycompa OS is not approved for use and therefore there are no available postmarketing 
data. Postmarketing information related to perampanel orally disintegrating tablet can 
be found in the Fycompa® Package Insert. 

9 Appendices 

9.1 Literature Review/References 

None 

9.2 Labeling Recommendations 

Labeling is currently under review. 

9.3 Advisory Committee Meeting 

N/A 

9.4 Eligibility Criteria 

Study 048 Key Exclusion Criteria: 
•	 Clinically significant illness within 8 weeks or a clinically significant infection 

within 4 weeks of dosing 
•	 Evidence of disease that may influence the outcome of the study within 4 weeks 

of dosing, or subjects who have a congenital abnormality in metabolism 
•	 Any history of gastrointestinal surgery that may affect PK profiles of perampanel 

or slow gastric emptying. 
•	 Any clinically abnormal symptom or organ impairment found at Screening or any 

physical examinations, vital signs, electrocardiogram (ECG) finding, or laboratory 
test results that require medical treatment at Screening or Baseline 
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•	 Any laboratory abnormalities considered clinically significant by the investigator 
•	 A prolonged QT/QTc interval (QTc >450 msec) as demonstrated upon repeat 

ECG at Screening or Baseline 
•	 Cardiac history: prolonged QT/QTc interval; ischemic heart disease; risk factors 

for torsade de pointes 
•	 Sitting heart rate <40 or >100 bpm and sitting SBP > 140 mmHg or <90 mmHg or 

DBP >90 mmHg or <60 mmHg at Screening or Baseline 
•	 Hemoglobin <11.5 g/dL for females and <12.5 g/dL for males 
•	 Weight loss or gain of >10% between Screening and before dosing 
•	 Hypersensitivity to the study drug or any of its excipients 
•	 HIV positive or Active viral hepatitis (B or C) at Screening 
•	 History of use of illegal (or legalized) recreational drugs in the past year 
•	 History of drug or alcohol dependency or abuse within the last 2 years or positive 

urine drug test or breath alcohol test at Screening or Baseline 
•	 Engagement in strenuous exercise within 2 weeks before dosing 

Study 028 Key Exclusion Criteria: 
•	 Currently taking or have taken any prescribed or OTC drug (except paracetamol 

[max 4 g per day]) or herbal remedies in the 4 weeks prior to the start of study 
•	 On special diets or dietary aids that are known to modulate drug metabolizing 

enzymes (e.g., St John’s Wort) 
•	 Do not agree to avoid consumption of grapefruit or grapefruit-containing products 

during the study 
•	 Have received any experimental drug within the 12 weeks leading up to the start 

of study drug treatment or are enrolled in another clinical trial 
•	 History of alcohol abuse (within the past 6 months) or who drink more than the 

maximum recommended number of units of alcohol per week (21 units for men, 
14 units for women) or who are unwilling to abstain from consumption of alcohol 
during in-patient confinement 

•	 Consume more than 5 caffeinated beverages per day or who are unwilling to 
abstain from consumption of caffeine-containing food and beverages during in
patient stay 

•	 Smoke more than 5 cigarettes (or equivalent amount of tobacco) per day or who 
are unwilling to abstain from the use of nicotine-containing products during in
patient stay 

•	 History of drug abuse or dependence or a positive urine drug screening test 
•	 Women of child-bearing potential who do not agree to use 2 methods of
 

adequate contraception throughout the study.
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