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[bookmark: _Toc351716269][bookmark: _Toc351718881][bookmark: _Toc355338616][bookmark: _Toc356306144][bookmark: _Toc70347464]List of abbreviations
	Abbreviation
	Meaning

	ABNAS
	Aldenkamp-Baker Neuropsychological Assessment Schedule

	ACM
	Advisory Committee on Medicines

	AE
	Adverse event

	AED
	Antiepileptic drug

	AMPA
	α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid

	ARTG
	Australian Register of Therapeutic Goods

	ASA
	Australian specific Annex

	AUC
	Area under the concentration‑time curve

	CGI
	Clinical Global Impression

	CGI‑C
	Clinical Global Impression of Change

	CHMP
	Committee for Medicinal Products for Human Use (European Medicines Agency)

	CI
	Confidence interval

	CL/F
	Apparent clearance

	Cmax
	Maximum plasma concentration

	CV
	Coefficient of variation

	CYP3A
	Cytochrome P450, family 3, subfamily A

	DDI
	Drug-drug interaction

	DLP
	Data lock point

	EAP
	Extended access program

	EEG
	Electroencephalogram

	EIAED
	Enzyme-inducing antiepileptic drug

	EMA
	European Medicines Agency (European Union)

	EU
	European Union

	FDA
	Food and Drug Administration (United States of America)

	GTCS
	Generalised tonic clonic seizure

	GVP
	Good Pharmacovigilance Practices

	IGE
	Idiopathic generalised epilepsy

	IGF
	Insulin-like growth factor

	IGF-1
	Insulin-like growth factor-1

	LOCF
	Last observation carried forward

	MedDRA
	Medical Dictionary for Regulatory Activities

	PD
	Pharmacodynamic(s)

	PGTC
	Primary generalised tonic-clonic

	PGTCS
	Primary generalised tonic-clonic seizure

	PI
	Product Information

	PIP
	Paediatric Investigation Plan

	PK
	Pharmacokinetic(s)

	Pop PK
	Population PK

	POS
	Partial-onset seizure

	PSUR
	Periodic safety update report

	RMP
	Risk management plan

	SAE
	Serious adverse event

	SCAR
	Severe cutaneous adverse reaction

	SD
	Standard deviation

	SGTC
	Secondarily generalised tonic-clonic

	SGTCS
	Secondarily generalised tonic-clonic seizure

	t½
	Elimination half-life

	TEAE
	Treatment emergent adverse event

	US(A)
	United States (of America)


[bookmark: _Toc70347465]I. Introduction to product submission
[bookmark: _Toc247691502][bookmark: _Toc314842483][bookmark: _Toc70347466]Submission details
	Type of submission:
	Extension of indications
New formulation

	Product name:
	Fycompa

	Active ingredient:
	Perampanel hemisesquihydrate

	Decision:
	Approved

	Date of decision:
	11 February 2021

	Date of entry onto ARTG:
	16 February 2021

	ARTG numbers:
	207690, 207689, 207688, 207687, 207692, 207691, 332505

	Black Triangle Scheme:[footnoteRef:1] [1:  The Black Triangle Scheme provides a simple means for practitioners and patients to identify certain types of new prescription medicines, including those being used in new ways and to encourage the reporting of adverse events associated with their use. The Black Triangle does not denote that there are known safety problems, just that the TGA is encouraging adverse event reporting to help us build up the full picture of a medicine's safety profile.] 

	Yes
This product will remain in the scheme for 5 years, starting on the date the new indication was approved



	Sponsor’s name and address:
	Eisai Australia Pty Ltd
Level 2, 437 St Kilda Road
Melbourne, VIC, 3004

	Dose forms:
	Film coated tablets, oral suspension

	Strengths:
	2 mg, 4 mg, 6 mg, 8 mg, 10 mg, and 12 mg film‑coated tablets
2 mg/4 mL oral suspension

	Containers:
	Blister pack, bottle

	Pack sizes:
	2 mg film‑coated tablets: blisters of 7 tablets
4 mg, 6 mg, 8 mg, 10 mg and 12 mg film‑coated tablets: blisters of 28 tablets
Oral suspension: one bottle

	Approved therapeutic use:
	Fycompa is indicated for the adjunctive treatment of:
· Partial-onset seizures (POS) with or without secondarily generalised seizures in patients from 4 years of age with epilepsy.
· Primary generalised tonic-clonic seizures (PGTCS) in patients from 7 years of age with idiopathic generalised epilepsy.

	Route of administration:
	Oral

	Dosage:
	Fycompa must be titrated, according to individual patient response, in order to optimise the balance between efficacy and tolerability. Fycompa should be taken orally once daily at bedtime.
The physician should prescribe the most appropriate formulation and strength according to weight and dose. Alternate formulations of perampanel are available, including an oral suspension.
For further information regarding dosage, refer to the Product Information.

	Pregnancy category:
	B3
Drugs which have been taken by only a limited number of pregnant women and women of childbearing age, without an increase in the frequency of malformation or other direct or indirect harmful effects on the human fetus having been observed.
Studies in animals have shown evidence of an increased occurrence of fetal damage, the significance of which is considered uncertain in humans.
The use of any medicine during pregnancy requires careful consideration of both risks and benefits by the treating health professional. This must not be used as the sole basis of decision making in the use of medicines during pregnancy. The TGA does not provide advice on the use of medicines in pregnancy for specific cases. More information is available from obstetric drug information services in your State or Territory.


[bookmark: _Toc247691503][bookmark: _Toc314842484][bookmark: _Toc70347467]Product background
This AusPAR describes the application by Eisai Australia Pty Ltd (the sponsor) to register Fycompa (perampanel hemisesquihydrate) 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, and 12 mg film‑coated tablets for the following proposed extension of indications in the paediatric population:
Partial onset (focal) seizures with or without secondary generalisation
Fycompa is indicated for adjunctive treatment in paediatric patients from 2 to 11 years of age with epilepsy.
Primary generalised tonic clonic seizures
Fycompa is indicated for adjunctive treatment in paediatric patients from 2 to 11 years of age with idiopathic generalised epilepsy
The sponsor also sought to register a new oral suspension dosage form (2 mg/4 mL oral suspension) for the following indications (identical to the full proposed indications for the film coated tablet dosage form):
Partial onset (focal) seizures with or without secondary generalisation
· Fycompa is indicated for adjunctive treatment in adult and adolescent patients from 12 years of age with epilepsy.
· Fycompa is indicated for adjunctive treatment in paediatric patients from 2 to 11 years of age with epilepsy.
Primary generalised tonic clonic seizures
· Fycompa is indicated for adjunctive treatment in adult and adolescent patients from 12 years of age with idiopathic generalised epilepsy.
· Fycompa is indicated for adjunctive treatment in paediatric patients from 2 to 11 years of age with idiopathic generalised epilepsy
Epilepsy is a common neurological disease that affects approximately 50 million people worldwide.[footnoteRef:2] Multiple antiepileptic drugs (AEDs) have been developed in an effort to control seizures in patients with epilepsy (including sodium or calcium channels blockers); however, 20 to 30% of patients are still refractory to currently available drug treatments.[footnoteRef:3] This is the rationale behind development of adjuvant therapies to patients who are refractory to their current AEDs. [2:  World Health Organization, Epilepsy: Key Facts. Updated 20 June 2019, accessed 26 March 2021. Available from the WHO website.]  [3:  Dalic L, Cook MJ. Managing drug-resistant epilepsy: challenges and solutions. Neuropsychiatr Dis Treat. 2016; 12: 2605-2616.] 

Epilepsy is broadly classified into partial onset epilepsy, in which seizures begin in an epileptogenic focus and spread to other parts of the brain, or primary generalised epilepsy, in which the whole brain network enters a seizure at the same time. In most seizures, the involved neurons fire frequently and excessively for the duration of the seizure. In some forms of primary generalised epilepsy, such as absence epilepsy, neural activity is abnormally synchronised at the network level rather than excessive at the level of individual neurons. A classic major convulsive seizure, known as a generalised tonic‑clonic seizure (GTCS) usually consists of full-body stiffening (termed the tonic phase) followed by jerking of all four limbs (termed the clonic phase), with loss of awareness either at or near the start of the seizure. In a primary generalised tonic-clonic seizure (PGTCS), the whole brain network enters the seizure at the same time, and the subject does not usually remember the onset of the seizure. A partial onset seizure (POS) that begins in one region of the brain may spread to involve the whole brain, leading to a secondarily generalised tonic-clonic seizure (SGTCS). In such cases, the subject may often remember the focal phase of the seizure, because some parts of the brain were still working during the focal phase, but often the focal phase is too rapid to be clinically noticeable.
[bookmark: _Ref67918617]Children with epilepsy, particularly infants, differ from adults not only in the manner that their seizures present clinically, but also due to the unique aetiologies, presence of unique aetiologies, electroencephalogram (EEG) patterns, and their response to anti-seizure medications.[footnoteRef:4] The immature brain, particularly in the neonate and young infant, differs from the adult brain in the basic mechanisms of epileptogenesis and propagation of seizures. [4:  Wilfong, A, Seizures and epilepsy in children: Classification, etiology, and clinical features, In: UpToDate, Waltham, MA (Accessed 2019).] 

Seizures in younger children differ significantly from those in older children and adults. Children older than six years tend to have seizures that are quite similar to those of adults, whereas younger children and infants have less complex behaviours, particularly with focal seizures with impairment of awareness. Moreover, there are age-specific changes in the types of seizures. It is hypothesised that these changes might be the result of the differences in the connectivity and functionality of different brain regions. Determination of an alteration of awareness is difficult in infants and young children. In addition, their behaviours during a seizure tend to be less complicated and more fragmented than those in older children. Typical generalised tonic-clonic and absence seizures are extremely uncommon in the first two years of life and never occur in the newborn.
Perampanel is a selective, non-competitive, orally active antagonist of the AMPA receptor.[footnoteRef:5] AMPA receptors mediate fast‑excitatory synaptic transmission (see Figure 1, below), generating and spreading epileptic activity. Perampanel has already shown efficacy in adults and adolescents, when used as adjunctive (add-on) therapy for both PGTCS and POS, including secondarily generalised tonic-clonic (SGTC) seizures. In the submission described in this AusPAR, the sponsor applied to extend the indications of Fycompa film‑coated tablets to include the paediatric population, and to register a new oral suspension formulation as a bioequivalent and interchangeable alternative to the currently approved tablet formulation. [5:  AMPA receptors are ligand gated ion channel (or ionotropic) glutamate receptors. metabotropic). The naming of AMPA receptors is derived from the ability of these receptors to be activated by the artificial glutamate analogue α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA).] 

[bookmark: _Ref67642048][bookmark: _Toc55298945]Figure 1: Schematic representation of the synaptic junction and the brain targets common to the neurobiology and pharmacology of epilepsy[image: Epilepsy, Antiepileptic Drugs, and Aggression: An Evidence-Based Review |  Pharmacological Reviews]
Example of a prototypical excitatory (glutamate)/inhibitory (GABA) synapse modulating the activity of a forebrain postsynaptic neuron. Postsynaptic targets include glutamate (NMDA, AMPA, and kainite receptors) and GABAA receptors. SV2A is a membrane glycoprotein that regulates neurotransmitter release from secretory vesicles. Voltage-gated K+, Na+, and Ca2+ channels modulate the action potential and resting membrane potential thus controlling neuronal firing activity. GABA transaminase catabolises GABA into succinic semialdehyde.
GABA = gamma-aminobutyric acid; GABAA = gamma-aminobutyric acid A receptor; NMDA = N-methyl-D-aspartate; SV2A = synaptic vesicle protein 2A.
Source: Brodie et al. 2016.[footnoteRef:6] [6:  Brodie, M.J. et al, Epilepsy, Antiepileptic Drugs, and Aggression: An Evidence-Based Review, Pharmacological Reviews, 2016; 68 (3) 563-602.] 

[bookmark: _Toc314842485][bookmark: _Toc247691504][bookmark: _Ref67915433][bookmark: _Toc70347468]Regulatory status
[bookmark: _Toc247691505][bookmark: _Toc314842486]The film coated tablet products received initial registration on the Australian Register of Therapeutic Goods (ARTG) on 23 May 2014 for the following indication:
Fycompa is indicated for the adjunctive treatment of partial-onset seizures with or without secondary generalised seizures in patients with epilepsy aged 12 years and older.
The following extension of indications for the film coated tablets was registered on 13 May 2016:
Fycompa is indicated for the adjunctive treatment of primary generalised tonic-clonic seizures in adult and adolescent patients from 12 years of age with idiopathic generalised epilepsy.
At the time the TGA considered this application, similar applications had been approved in the European Union (EU), the United States of America (USA) and in Canada (as shown in Table 1, below).
[bookmark: _Ref67648527]Table 1: International regulatory status of paediatric extension of indications as of November 2020, select regions only
	Region
	Submission date
	Status
	Approved indications

	EU
	28 August 2019
	Approved on 10 November 2020
	Fycompa (perampanel) is indicated for the adjunctive treatment of:
• partial-onset seizures (POS) with or without secondarily generalised seizures in patients from 4 years of age and older.
• primary generalised tonic-clonic (PGTC) seizures in patients from 7 years of age and older with idiopathic generalised epilepsy (IGE).

	USA
	28 March 2018
	Approved on 27 September 2018
	Treatment of POS with or without secondarily generalized seizures in patients with epilepsy 4 years of age and older

	Canada
	13 March 2019
	Approved on 25 February 2020
	Fycompa (perampanel) tablets and oral suspension are indicated as:
• adjunctive therapy in the management of partial-onset seizures in patients 7 years of age and older, who are not satisfactorily controlled with conventional therapy
• adjunctive therapy in the management of primary generalized tonic-clonic (PGTC) seizures in patients 12 years of age and older with epilepsy, who are not satisfactorily controlled with conventional therapy.


The sponsor has stated that an original application to extend perampanel to include paediatric use was withdrawn in the EU in April 2019. The sponsor is requested to clarify the reason for withdrawal (see ‘Questions for the sponsor’ section, below).
The oral suspension formulation has been approved in the EU (approved on 19 September 2016), in the USA (approved on 29 April 2016), in Canada (approved on 21 December 2016) and in Switzerland (approved on 16 April 2020).
[bookmark: _Toc70347469]Product Information
[bookmark: _Toc247691506][bookmark: _Toc314842487]The Product Information (PI) approved with the submission which is described in this AusPAR can be found as Attachment 1. For the most recent PI, please refer to the TGA website at <https://www.tga.gov.au/product-information-pi>.
[bookmark: _Toc504480011][bookmark: _Toc70347470][bookmark: _GoBack]II. Registration timeline
The following table captures the key steps and dates for this application and which are detailed and discussed in this AusPAR.
Table 2: Timeline for Submission PM-2019-05359-1-1
	Description
	Date

	Submission dossier accepted and first round evaluation commenced
	2 January 2020

	First round evaluation completed
	9 June 2020

	Sponsor provides responses on questions raised in first round evaluation
	3 August 2020

	Second round evaluation completed
	15 October 2020

	Delegate’s Overall benefit-risk assessment and request for Advisory Committee advice
	3 November 2020

	Sponsor’s pre-Advisory Committee response
	16 November 2020

	Advisory Committee meeting
	3 and 4 December 2020

	Registration decision (Outcome)
	11 February 2021

	Completion of administrative activities and registration on the ARTG
	16 February 2021

	Number of working days from submission dossier acceptance to registration decision*
	197


*Statutory timeframe for standard applications is 255 working days
[bookmark: _Toc196046504][bookmark: _Toc247691527][bookmark: _Toc314842510][bookmark: _Toc70347471][bookmark: _Toc163441390]III. Submission overview and risk/benefit assessment
[bookmark: _Toc247691528]The submission was summarised in the following Delegate’s overview and recommendations.
[bookmark: _Toc314842511][bookmark: _Toc70347472]Quality
The extension of indications for Fycompa (perampanel) film‑coated tablets for use in paediatric patients (2 to 11 years) was not evaluated by the quality evaluator as there is no change to any quality aspect of these products.
In regard to the new oral suspension formulation, the quality evaluator summarised the following points:
The new formulation (oral suspension) has been chosen due to the low aqueous solubility of perampanel.
Study 048 was included to demonstrate bioequivalence between the 12 mg tablet and 12 mg dose of oral formulation under fasted and fed conditions in healthy subjects.
The oral suspension was concluded to be bioequivalent to the 12 mg tablet under fasted conditions. The oral suspension was not bioequivalent to the 12 mg tablet under fed conditions. The 90% confidence interval (CI) for the maximum plasma concentration (Cmax) (72.6 to 82.7%) was on the lower side and outside the acceptance criteria of 80 to 125% to conclude bioequivalence. However, given that the 90% CI for the area under the concentration‑time curve (AUC) (94.8 to 102.8%) was still within the criteria under fed condition; the method of administration in the PI ‘It may be taken with or without food’ was still considered supported.
Approval is recommended for registration of the proposed oral suspension product from a quality perspective.
[bookmark: _Toc314842512][bookmark: _Toc70347473]Nonclinical
There was no requirement for a nonclinical evaluation in a submission of this type.
[bookmark: _Toc247691530][bookmark: _Toc314842513][bookmark: _Toc70347474]Clinical
The clinical information submitted by the sponsor included the following:
One open-label pharmacokinetics (PK)/tolerability study (Study 232) that also assessed efficacy as a minor endpoint.
One safety/PK study (Study 311) that also assessed efficacy as a minor endpoint.
One comparative bioavailability study (Study 048) that compared the proposed oral suspension formulation with tablets.
A brief description of Study 028, which was said to be a pilot bioavailability; the actual study report for this study was not submitted.
A population PK (Pop PK) analysis of Study 311 in conjunction with previously evaluated studies in adults and adolescents.
A Pop PK/pharmacodynamics (PD) analysis of Study 311 in conjunction with previously evaluated studies in adults and adolescents.
A ‘meta-analysis’ of previously published studies of other anticonvulsant drugs used to treat primary generalised epilepsy, seeking to show that efficacy in adults and children is similar across different drugs and different studies.
[bookmark: _Ref67668977]Literature references, including two papers (Pellock et al 2012;[footnoteRef:7] and Pellock et al, 2017)[footnoteRef:8] that included a ‘meta-analysis’ of previously published POS efficacy studies and argued that extrapolation of adult efficacy data was appropriate for POS. [7:  Pellock, J.M. et al. Efficacy of antiepileptic drugs in adults predicts efficacy in children: a systematic review. Neurology. 2012; 79(14): 1482-1489.]  [8:  Pellock, J.M. et al. Extrapolating evidence of antiepileptic drug efficacy in adults to children ≥ 2 years of age with focal seizures: The case for disease similarity. Epilepsia. 2017; 58(10): 1686-1696.] 

[bookmark: _Ref67923209]A few days prior to the clinical evaluator completing the clinical evaluation report, the sponsor submitted the European extension of indication variation assessment report,[footnoteRef:9] which summarised a number of concerns that the European Medicines Agency (EMA) had about the proposed extension of indications. This report arrived too late for a comprehensive evaluation, but the key conclusions were listed within the clinical evaluation report. [9:  EMA, European Public Assessment Report (EPAR), Fycompa (perampanel), EMA/695418/2020, 17 September 2020. Available from the EMA website.] 

After completion of the first round clinical evaluation report and second round clinical evaluation report, the sponsor submitted two new studies, in support of the sponsor’s response to TGA’s clinical questions. Study 235 was performed in adolescents. It was classified as a PD study but it was primarily evaluable for safety. Study 311 (Extension A) was a long term open-label extension of the main, open-label efficacy study assessing perampanel in children. Both of these studies are described in the ‘Safety’ section of this AusPAR.
Pharmacology
Pharmacokinetics
The following is a summary of known PK parameters of perampanel in adults:
Perampanel absorption is rapid and essentially complete (with approximately 100% bioavailability), with negligible first-pass metabolism.
Perampanel is 95% bound to plasma proteins.
The volume of distribution in healthy volunteers averages 77 L.
Perampanel is extensively metabolised via primary oxidation and sequential glucuronidation, with the metabolism primarily mediated by cytochrome P450 3A (CYP3A).[footnoteRef:10] [10:  Cytochrome P450 (CYP) enzymes: CYPs are the major enzymes involved in drug metabolism, accounting for large part of the total metabolism. Most drugs undergo deactivation by CYPs, either directly or by facilitated excretion from the body. Also, many substances are bioactivated by CYPs to form their active compounds.
Many drugs may increase or decrease the activity of various CYP isozymes either by inducing the biosynthesis of an isozyme (enzyme induction) or by directly inhibiting the activity of the CYP (enzyme inhibition). This is a major source of adverse drug interactions, since changes in CYP enzyme activity may affect the metabolism and clearance of various drugs. Such drug interactions are especially important to take into account when using drugs of vital importance to the patient, drugs with important side-effects and drugs with small therapeutic windows, but any drug may be subject to an altered plasma concentration due to altered drug metabolism.] 

The average elimination half-life (t1/2) of perampanel is 105 hours, in subjects not receiving enzyme-inducing agents.
When perampanel is administered in combination with the strong inducer carbamazepine, the average t1/2 is 25 hours.
Perampanel exhibits dose linearity between 2 to 12 mg.
Perampanel has a wide therapeutic window.
Population pharmacokinetics
The Pop PK data was referred to the TGA Pharmacometrics Working Group for expert advice. Based on the modified Pop PK model and the dosing approach, the working group has concluded that the systemic exposure of perampanel in children 4 to < 12 years of age is comparable to adolescents and adults.
Demographics: there were four subjects younger than 4 years of age included in the PK model (see Table 3). Fifty-nine children were in the 4 to < 7 year age group. 135 children in the 7 to < 12 years age group and 226 adolescents were included in the model. The model was dominated by adults (n = 1912). Around half of the subjects were on enzyme‑inducing agents such as carbamazepine. The majority of subjects had a diagnosis of POS.
[bookmark: _Ref67932177][bookmark: _Toc55303371]Table 3: Demographics and covariates in the population pharmacokinetic analysis of perampanel
[image: ]
Max = maximum; Min = minimum; SD = standard deviation.
The proposed extension of indications is heavily dependent on the extrapolation principles based on Pop PK data. During the EMA evaluation, the evaluator highlighted critical issues with the initial PopPK model that the sponsor had submitted. The sponsor stated that the weight of the subjects had no effect on apparent clearance (CL/F). Dosage based on that model would have resulted in a higher exposure to perampanel in children, compared to adults.
The sponsor's initial Pop PK model had the following issues:
The model was not based on allometric scaling for body weight effect on PK parameters such as CL/F and volume of distribution.
Simulations were not performed based on weight based dosing.
Very low number of subjects in the < 4 years age group.
Children from 4 to < 7 years of age with epilepsy had a dose normalised AUC that was 1.76 fold greater, compared to patients of 18 years and above (independent of association with inducers).
The PK parameters in subjects in the < 12 years age group had the most impact from this approach. There was a reduction in the ETA CL/F in subjects < 40 kg and also < 12 years of age (see Figure 2).[footnoteRef:11] [11:  ETA = empirical Bayes estimate of the interindividual random effect.] 

[bookmark: _Toc55298946]Figure 2: No allometric scaling for apparent clearance
[image: ]
The sponsor resubmitted a PopPK model to the EMA, and also to the TGA, that included allometric (fixed) scaling for body weight effect with a factor of 0.75 for inter‑compartment clearance and 1 for central and peripheral volumes of distribution for all subjects. The implementation of scaling on all subjects has altered the correlation between weight, age and the CL/F (see Figure 3). The issue with the revised model presented was that the allometry was performed upon weight without consideration of CL/F maturation with age.
[bookmark: _Ref67663090][bookmark: _Toc55298947]Figure 3: Apparent clearance scaling applied to all subjects
[image: ]
The Pharmacometric Working Group recommended to develop a model that includes a maturation component and allometric weigh effect.
In response to the Working Committee's recommendation, the sponsor submitted the explanation that the CYP3A activity matures by around 2 years of age and hence a maturation component is not required to be included in the model. The Committee considered that the CYP3A activity is not the sole factor that determines clearance of perampanel. Rather, it is determined by total hepatic activity which is affected by the liver weight, blood flow, total microsomal content, liver blood flow and protein binding. These factors does not reach adult levels until late teens.
The sponsor's approach to remove allometric scaling at 18 years of age (when body weight stabilises) had limitations. However, it was considered by the Committee as an empirical approach. The sponsor has adopted a weight-based dosing and modified the indication by limiting the age group from 4 to < 12 years, rather than the initial proposal of from 2 to < 12 years of age. The Committee considered this approach as acceptable.
[bookmark: _Toc55298948]Figure 4: Apparent clearance scaling for subjects < 18 years only
[image: ]
The mean AUC for perampanel in Figure 5 and Table 4 in the 7 to < 12 years age group are comparable with adolescents and adults. However, the mean AUC for children in the 4 to < 7 years of age group was considerably higher than the adolescents and adults (see Table 4). The Pharmacometric Working Group has noted that the maximum value for AUC for children in the 4 to < 7 years of age group was comparable to adolescents and adults and there was a considerable overlap between the 95% CI of the perampanel AUCs in children, adolescents and adults (see Figure 5). Based on these observations, the Working Group concluded that the systemic exposure of perampanel in children 4 to < 7 years of age is comparable to adolescents and adults. The magnitude of effect of inducers on the PK of perampanel was comparable across children and adults.
[bookmark: _Ref67663312][bookmark: _Toc55298949]Figure 5: Predicted perampanel area under the concentration time curve at steady state versus weight (kg) /dose (mg), non induced N = 100
[image: ]
AUC = area under the concentration time curve; CI = confidence interval.
[bookmark: _Ref67663328][bookmark: _Toc55303372]Table 4: Summary of individual dose normalised area under the concentration time curve across age groups and concomitant antiepileptic drugs
[image: ]
CV = coefficient of variation; DDI = drug-drug interaction; SD = standard deviation.
Effect of food on oral suspension
The evaluator has concluded that the minor 10 to 13% reduction in AUC with food is unlikely to be of clinical significance, and the 22% reduction in Cmax would be expected to reduce peak-dose tolerability issues without compromising efficacy. The Delegate agrees with this conclusion. This information is included in the proposed PI.
Pharmacodynamics
The sponsor has pooled the efficacy data from these studies and combined the data from PK and efficacy studies in adolescents and adults to produce a model to describe the PK/PD relationship for perampanel in subjects of all ages, for both POS and PGTCS. The evaluator considered the paediatric data as sub-optimal, since the efficacy data was based on uncontrolled studies. In addition, the sponsor had pooled the data based on an assumption that the efficacy is comparable across age groups. However, there was no evidence to support this assumption. Based on these aspects, the evaluator concluded that PK/PD models did not serve the purpose of extrapolating the efficacy of perampanel from adults to children. The Delegate agrees with this conclusion.
Efficacy
The sponsor's approach was to use the Pop PK model to extrapolate efficacy of perampanel that has been demonstrated in adults and adolescents to children < 12 years of age. No studies that evaluated efficacy as a primary outcome were included in this submission. Studies 232 and 311 were primarily designed to examine the safety of perampanel in the targeted patient population. The sponsor also included meta-analyses of studies in children with POS and PGTCS.
Meta-analysis of studies in children with partial-onset seizures
A meta-analysis by Pellock et al., (2012)7 was referred to by the sponsor for a comparison of data between POS studies in adults and children. In these studies, efficacy was expressed using standard measures of placebo-subtracted changes in seizure frequency and response rates. Thirty studies were included in this analysis. Placebo-subtracted median percent seizure reduction between Baseline and treatment periods ranged from 7.0% to 58.6% in adults and from 10.5% to 31.2% in children. The ≥ 50% responder rate ranged from 2.0% to 43.0% in adults and from 3.0% to 26.0% in children. In children < 2 years of age, an insufficient number of trials were eligible for analysis. The overall efficacy data suggest a comparable treatment benefit for adults and children, for the anti‑epileptics that were included in the studies. The wide range of treatment response for perampanel was noted.
The limitations of this meta-analysis were:
Perampanel was not used in any of these studies. Moreover, the AEDs used in these studies did not have comparable mechanism of action to perampanel (gabapentin, lamotrigine, levatiracetam, oxcarbazepine and topiramate).
The pathophysiological differences in epilepsy across the age groups of children (2 to 17 years of age) included in the studies:
The EEGs from very young children (2 to 4 years of age) are very distinct from those of 17 years old children and adults. This is attributed to the difference in background rhythms in very young children, compared to adolescents and adults.
Sponsor's meta-analysis of primary generalised tonic-clonic seizure studies
In response to the EMA's request, the sponsor conducted a meta-analysis for PGTCS studies. Seven studies were included in this analysis. The meta-analysis did not have the criteria to include studies with AEDs that has been assessed in both adults and children.
The following limitations were noted, and most of them were conceded by the sponsor:
Low number of children in the 4 to 16 years age group.
None of the studies involved treatment with perampanel in both children and adults.
‘Adults’ were defined as subjects > 12 years of age in most studies and > 16 years in one study, resulting in an inconsistent overlap of age groups.
The AEDs used in these studies and perampanel did not have a comparable mechanism of action.
The sponsor used an estimated standard deviation (SD) from one study (French et al., 2015)[footnoteRef:12] and applied it across all studies. This approach could introduce an unknown error in the estimates. [12:  French, J.A. et al. Perampanel for tonic-clonic seizures in idiopathic generalized epilepsy A randomized trial. Neurology. 2015; 85(11): 950-957.] 

A standard difference was used to compare treatment difference across studies in adults and children. The standard difference was the difference in medians between drug treated patients and placebo treated patients divided by the SD. The evaluator considered that this approach to normalise the efficacy might have created a unit-less measure of efficacy (based on reduction in seizure frequency from Baseline, for the primary analysis).
It was noted that the ‘standard difference’ between active treatment and placebo was about 0.53 in the double-blind stage of adult/adolescent studies, and about 0.59 in the double-blind stage of child/adolescent studies.
In summary, the evaluator concluded that the methodological limitations outweigh the findings from these meta-analyses.
The Delegate agrees with the evaluator's conclusions regarding these meta-analyses and hence the data was not considered as providing supportive evidence for the proposed indication.
Study 311
Study design: open label, multicentre, uncontrolled, single arm study.
Patient population: children 4 to < 12 years of age with inadequately controlled POS or PGTCS. Safety and efficacy of perampanel oral suspension was assessed as an adjunctive therapy to ongoing treatment with 1 to 3 AEDs.
Study period: November 2016 to July 2018.
The study primarily consisted of a Core study period and an Extension Phase A. For subjects enrolled in Japan and in countries where an extended access program (EAP) could not be implemented, subjects could also enter an Extension Phase B after completion of Extension Phase A. Subjects were stratified by age into two groups (4 to < 7 years, ≥ 7 to < 12 years) at randomisation.
The screening period lasted for up to 4 weeks ± 3 days. The treatment phase consisted of 3 periods: a titration period (up to 11 weeks), a maintenance period (up to 12 weeks), and a follow-up period (lasting up to 4 weeks ± 7 days, but only for those subjects who did not roll over into Extension A).
[bookmark: _Toc55303373]Table 5: Study 311 design
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Follow-up may have occurred during the core study (if the subject discontinued during the core study), or during the extension A or extension B, after the termination of study treatment.
EIAED = enzyme-inducing antiepileptic drug, S = stratified, wks = weeks.
a: Subjects had a follow-up visit 4 weeks (± 7 days) after the end of the treatment and a final assessment completed if they did not roll over into Extension A; b: Subjects who were enrolled in Japan and in countries where an EAP could not be implemented, and completed the Extension A were eligible to enrol in Extension B; c: Subjects in Japan were required to complete 4 full weeks ± 3 days of the screening/baseline period.
The primary objective of the study was to evaluate safety and tolerability of perampanel oral suspension in children aged 4 to 12 years of age with inadequately controlled POS or PGTC seizures.
Key secondary objectives were:
To characterise the PK of perampanel and the relationship between perampanel plasma concentrations, efficacy, and safety using population PK/PD modelling.
To evaluate the efficacy of perampanel as measured by the median percent change per 28 days in seizure frequency, by the proportion of responders (≥ 25%, ≥ 50%, and ≥ 75%), and by the proportion of subjects who were seizure-free for POS, PGTC, and generalised tonic-clonic seizures.
To assess the effects of perampanel on the Clinical Global Impression rating scales (CGI),[footnoteRef:13] as measured by the Clinical Global Impression of Change (CGI‑C). [13:  Clinical Global Impression is a 7-point rating scale that provides a clinician-determined summary of the severity of a patient’s illness before and after commencing treatment, comprising two components: a) the severity of psychopathology, and b) the change from the initiation of treatment.] 

Key inclusion criteria
The key inclusion criteria were:
Children 4 to< 12 years of age.
Minimum weight of 16 kg.
Diagnosis of epilepsy with POS (with or without SGTC or PGTC seizures).
The diagnosis of POS or PGTC should have been established at least 6 months prior to screening by clinical history and be associated with an EEG that was consistent with the diagnosis; normal interictal EEGs were allowed, provided that the subject met the other diagnosis criteria.
Brain imaging scan prior to Visit 1 that ruled out a progressive cause of epilepsy.
One or more POS or PGTC seizures during the 12 weeks ± 3 days prior to entry into the treatment phase (Visit 2).
Maintained on stable doses of one to a maximum of three AEDs for at least 4 weeks prior to Visit 1 (or at least 8 weeks when a new AED regimen had been initiated).
Only one enzyme-inducing antiepileptic drug (EIAED), such as carbamazepine, phenytoin, oxcarbazepine, or eslicarbazepine, was allowed out of the maximum of three AEDs.
Key exclusion criteria
The key exclusion criteria were:
History of status epilepticus that required hospitalisation during the 6 months before Visit 1.[footnoteRef:14] [14:  Definitions of status epilepticus vary, but status epilepticus is typically a single seizure lasting more than five minutes or two or more seizures within a five-minute period without the person regaining consciousness between seizures.] 

Current or history of pseudo-seizures (psychogenic, non-epileptic seizures) within approximately 5 years before Visit 1.
Study treatments
All subjects received open label perampanel oral suspension. During the titration period, subjects were stratified by the presence or absence of concomitant EIAEDs. Perampanel was commenced at a dose of 2 mg/day for subjects not on EIAEDs and at a dose of 4 mg/day for those on EIAEDs. The perampanel dose was then titrated no more frequently than at weekly intervals based on individual clinical response and tolerability. The initial target of perampanel dose was 8 mg/day for non-EIAED subjects and 12 mg/day for EIAED subjects. The maximum individual doses were up to 12 mg/day and up to 16 mg/day for subjects without and with EIAEDs for treatment of epilepsy respectively. Regardless of EIAED status, subjects enrolled in Japan could not receive doses higher than 12 mg/day.
Efficacy endpoints
The key efficacy endpoint was the percentage reduction in seizure frequency compared to the Baseline period. Other efficacy endpoints were the proportion of treatment responders and the proportion of subjects who were seizure-free during maintenance and long-term treatment period (52 weeks).
A responder was defined as a subject achieving at least 50% reduction in seizure frequency (assessed separately for total seizures and for individual seizure types), compared to Baseline.
Statistical methods
No formal hypothesis testing was performed. Descriptive statistics was used to report efficacy results. The evaluator has highlighted the potential impact of the uncontrolled and unblinded design of the study on the interpretation of the efficacy outcomes. The issues are largely due to the potential effect of regression-to-mean and natural variability in the background seizure pattern of children enrolled in this study.
For the purpose of registration in Japan, the sponsor was asked to compare the efficacy results of Study 311 to the placebo arm of a previously conducted study in adults using perampanel (Study 335). The Study 311 findings were considered positive if the upper bound of the 95% confidence interval of reduction in seizure frequency was greater (more negative) than 10.5%.
Sample size
A sample size of 160 subjects was considered as adequate for safety evaluation in children < 12 years of age. This assumption was based on previously conducted Phase III studies in adolescents that supported the registration of perampanel for the treatment of POS and PGTC seizures in that patient population.
Participant flow
180 subjects were treated with perampanel. Around 81% of the subjects completed the study. 7.8% of subjects discontinued due to adverse events (AEs). The Safety Analysis Set consisted of 180 subjects who received at least one dose of the study treatment.
Overall, 9.4% of subjects had major protocol deviations, with 6% and 25.8% of subjects in the POS and PGTS cohorts respectively. Most of the protocol deviations were inclusion of subjects who did not meet the inclusion criteria. Five of the six subjects who did not meet the entry criteria of the study were in the PGTC cohort. These subjects had other generalized seizure types (myoclonic, clonic, and tonic), but not the tonic-clonic or POS that were required for eligibility.
Baseline characteristics
The mean age was around 8 years, with the youngest subject at 4 years of age and the oldest at 11 years of age. Around 50% of the subjects were males. The mean weight was 28 kg. The lowest weight recorded was 16 kg and the highest was 64.7 kg. There appears to be a considerable overlap in terms of the seizure patterns across POS and PGTCS. Seven subjects in PGTS cohort were detected with ‘localisation of epileptogenic region’, which is not in line with their PGTS diagnosis (see Table 6). Around 6% of subjects listed as having PGTCS in fact had POS with SGTCS. Similarly, nine subjects in POS cohort were having absence seizures, which are a type of generalised seizures, by definition.
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Subjects were assigned as POS or PGTC by the investigator. SGTC was the subset of POS subjects who recorded secondarily generalised seizures during the Baseline period. Percentages were based on the total number of subjects with non-missing values in relevant treatment group.
CNS = central nervous system; PGTC = primary generalised tonic-clonic; POS = partial-onset seizure; SD = standard deviation; SGTC = secondarily generalised tonic-clonic.
a: (Screening date – date of diagnosis)/365.25. If the day or month of diagnosis was missing, the day was imputed to be the first of the month and the month was imputed to be January. If imputed date was before the birth date, the birth date was used in place of time from diagnosis; b: Only a subject’s primary reason was listed; c: Multiple suspected localizations of the epileptogenic region may have been recorded; d: Multiple seizure types may have been recorded.
Results
Seizure frequency
At 23 weeks of treatment period, the median percent change in seizure frequency per 28 days, from Baseline, was -40.1% (95% CI, -52.6%, –31.4%) for total POS seizures and ‑69.2% (95% CI, –100.0%, –17.7%) for PGTC seizures (see Table 7). The median change in seizure frequency was -58.7% for SGTCS.
In the POS cohort, there were 40 children in the 4 to < 7 years age group and 109 children in 7 to < 12 years age group. There was an overall reduction in the seizure frequency across age groups.
In PGTCS cohort, there were three children in the 4 to <7 years and 19 children in the 7 to < 12 years age group.
The Delegate commented that the very low number of children in the PGTS cohort has limited the ability to make any conclusions regarding the treatment benefit of perampanel, in terms of reduction in seizure frequency. The upper bound of confidence interval of up to 1217 (for the percent change in seizure frequency indicates the impact of low number of subjects on the outcomes).
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The median reduction in total POS seizure frequency in the POS cohort was -34.0% (95% CI, -59.5%, 9.0%) in subjects with concomitant EIAEDs and -42.2% (95% CI, ‑53.8%, ‑32.1%) in subjects without concomitant EIAEDs.
The median reduction in PGTC seizure frequency in the PGTC cohort was -69.2% (95% CI, -100.0%, -17.7%) in subjects without EIAEDs. There were no subjects with PGTCS who were on concomitant EIAEDs at Baseline.
The analysis of the Japanese cohort was broadly consistent with the results obtained in the full cohort. In Japanese subjects, the median percent change in seizure frequency in the POS cohort, compared to Baseline, was -37.0 (95% CI, -52.6%, -25.5%). The pre-specified criterion of having the upper limit of the 95% CI for the change in frequency below -10.5% was met (that is, the magnitude of the change was greater than 10.5%).
Response rates
A reduction in seizure frequency of ≥ 50% or greater was achieved in 69 (46.6%) subjects for total POS seizures in the POS cohort and in 14 (63.6%) subjects for PGTC seizures in the PGTC cohort. The proportion of subjects with reductions of ≥ 50% in seizure frequency was comparable across the age ranges of 4 to < 7 years and ≥ 7 to < 12 years of children in both POS and PGTC cohorts.
Across the EIAED cohorts, seizure reductions of ≥ 50% for total POS seizures in the POS cohort were 21 (45.7%) and 48 (47.1%) in subjects with or without concomitant EIAEDs, respectively. A reduction of ≥ 50% was achieved in 14 (63.6%) subjects without concomitant EIAEDs in the PGTC cohort. There were no PGTC subjects in the inducer cohort.
Seizure-free status in the Maintenance Period was achieved in 17 (11.5%) subjects in the POS cohort and 12 (54.5%) in the PGTC cohort. The seizure-free rates in subjects aged 4 to < 7 years and ≥ 7 to < 12 years were 3 (7.5%) and 14 (13.0%) in POS cohort. The results were numerically better in the PGTC cohort, but they are based on low patient numbers, with 2 (66.7%) and 10 (52.6%) subjects in the 4 to < 7 years and ≥ 7 to < 12 years of age cohorts achieving seizure free status.
None of the subjects were seizure free at 53 to 65 weeks. This observation indicates the natural variability of the condition.
Clinical Global Impression of Change
At Baseline, 58.9% of subjects responded as either normal (not at all ill), or borderline or mildly ill, 18.3% of subjects were moderately ill, and 22.8% of subjects were either markedly ill, severely ill, or extremely ill.
At Week 23, 145 subjects had CGI‑C observations recorded. 52 (42.6%) subjects in the POS cohort and 8 (34.8%) subjects in the PGTC rated CGIC as ‘Very much improved’ or ‘Much improved’ compared to Baseline. 18 (14.8%) subjects in the POS cohort and 6 (26.1%) subjects in the PGTC cohort rated CGIC as ‘No change’ compared to Baseline.
Study 232
Study design: open label pilot study to generate preliminary safety, tolerability and efficacy data for perampanel oral suspension in children from 2 to 12 years of age with epilepsy.
Subjects were stratified based on age at enrolment: Cohort 1 consisted of subjects 7 to 12 years of age and cohort 2 consisted of subjects from 2 to 7 years of age.
Core study consisted of 2 phases. The pre-treatment phase for up to 2 weeks and treatment phase that consisted of a titration period (7 weeks), maintenance period (4 weeks) and follow up period (4 weeks), if not rolling over to the extension phase.
The primary objective of the study was to evaluate PK of perampanel in children.
The secondary objectives were to evaluate short and long term safety, tolerability and efficacy of perampanel. The long term effect of perampanel on growth in children was also evaluated.
Key inclusion criteria
The key inclusion criteria were:
Children 2 to 12 years of age.
Diagnosis of epilepsy with any types of seizures at least 6 months prior to Visit 1 (clinical history and EEG).
At least one seizure during the 4 weeks prior to Visit 1.
Brain computed tomography or magnetic resonance imaging to rule out a progressive cause of epilepsy.
Treated with one to three concurrent AEDs prior to Visit 1 and throughout the study duration. Subjects needed to have been on their current concomitant AED regimen for 2 months or more, with a stable dose for at least 4 weeks prior to Visit 1.
Only one of the three AEDs could be an enzyme-inducing AED (such as carbamazepine, oxcarbazepine, or phenytoin).
Key exclusion criteria
The exclusion criteria were identical to Study 311.
Study treatments
Perampanel 0.5 mg/mL oral suspension was administered once daily at bedtime.
Subjects were started with a daily dose of 0.015 mg/kg of perampanel once daily during titration period and the doses were up-titrated at 1 week intervals to a maximum daily dose of 0.18 mg/kg or until the maximum tolerability dose was reached. The maximum dose was then continued during the 4 week maintenance period and the 4 week follow up period.
The efficacy endpoints were identical to Study 311. The seizure-free status was defined based on absence of any seizure during the 4 weeks follow-up period. The evaluator has highlighted this period as very short to conclude a subject as seizure free, due to the natural variability in the pattern of occurrence of seizures. The short time period for the maintenance phase of the study was also noted.
No formal statistical tests were conducted. Summary statistics was used to display efficacy parameters. PK and preliminary safety data were evaluated and described.
A sample size of 24 was considered adequate for the initial exploration of PK profile of perampanel.
Baseline characteristics
Mean and median ages in the younger cohort were 4.5 years and 5 years, respectively. The number of subjects aged ≤ 3 was low: there were two 2 year olds, and three 3 year olds. 68% of the subjects were males.
Across Cohort 1 (2 to 7years of age) and Cohort 2 (7 to 12 years), 84% of subjects had focal seizures.
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Results
Seizure frequency
There was a reduction in the median number of seizure events in the POS group across Cohorts 1 and 2. The magnitude of reduction was comparable to Study 311.
The PGTCS group in Cohort 1 experienced a reduction in seizure frequency, while there was an increased incidence of seizure events in Cohort 2.
The evaluator has highlighted that the short study period, low number of participants and the unblinded study design limits the ability to make any conclusion regarding efficacy of perampanel.
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LOCF = last observation carried forward; Max = maximum; Min = minimum; SD = standard deviation.
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LOCF = last observation carried forward; Max = maximum; Min = minimum; SD = standard deviation.
Response rate
The response rates were 59.1% in the total population, 76.2% in the younger cohort, and 43.5% in the older cohort.
Seizure-free rate
Around 21% of subjects were seizure free after 11 weeks of the treatment period.
Clinical Global Impression of Change score
At Baseline, 36.0% of subjects responded as either normal (not at all ill) or mildly ill and 42.9% of subjects were moderately ill, and 20.0% of subjects were either markedly ill or severely ill. After 11 weeks of treatment, around 60% of subjects reported ‘much improved’, compared to Baseline.
Study 311 (Extension Phase A)
The extension phase was primarily designed to monitor safety events (demographic details and baseline characteristics are described in the Safety: ‘Study 311 (Extension A)’ section, below). The very low number of subjects in PGTCS cohort limits the ability to make any conclusions regarding long-term efficacy. The efficacy outcomes were described over a time period of eight weeks (for example, Week 40 to 52), which is different to the reported outcomes at Week 23 in the core Study 311. Hence, the Delegate is unable to compare the efficacy outcomes between the Extension Phase and the core study. The sponsor is requested to provide analysis consistent with the core Study 311 (see ‘Questions for the sponsor’ section, below).
[bookmark: _Ref67662418]Safety
Assessment of perampanel's safety for use in children with POS and PGTCS was based on the data from Studies 311 and 232. Both studies had extension phases that provided long‑term safety data. Study 311 had two extension phases; Phases A and B. Extension Phase A continued following up of subjects after the study period. Extension B was in countries (Japan) where an EAP was not able to be implemented.
Exposure
Study 311
The mean exposure was around 20 weeks. Approximately 71% and 58% of subjects in the POS and PGTC cohorts, respectively, had a > 22 weeks exposure (see Table 11). However, only 7.2% and 2.2% completed the follow-up period in POS and PGTCS cohorts, respectively. The sponsor is requested to clarify any possible reasons for this observation (see ‘Questions for the sponsor’ section, below).
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Subjects were assigned as POS or PGTC by the investigator. SGTC was the subset of POS subjects who recorded secondarily generalised seizures during the Baseline period.
PGTC = primary generalised tonic-clonic; POS = partial-onset seizure; SD = standard deviation; SGTC = secondarily generalised tonic-clonic.
a: Subjects were counted in each applicable exposure category; b: Duration of exposure = (date of last dose of study drug – date of 1st dose of study drug + 1)/7; c: Number of subject-weeks = summation over all subject’s exposure durations in weeks.
The extent of exposure for the core study phase is extended to over 23 weeks for a few patients who still continued to receive dose adjustments after the core study completion date and did not enter the extension phase. The reason that few patients have extended duration to over 26 weeks is due to data issues.
180 subjects entered the Extension Phase, with 149 subjects in POS and 31 subjects in PGTCS cohorts. Around 11% of subjects completed the 52 weeks extension study period, with 17 subjects in POS, 11 subjects in SGTCS and 4 subjects in PGTCS cohorts.
[bookmark: _Toc55303380]Table 12: Study 311 Cumulative extent of exposure during the Extension Phase
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PGTC = primary generalised tonic-clonic; POS = partial-onset seizure; SD = standard deviation; SGTC = secondarily generalised tonic-clonic.
Study 232
The mean exposure was 11 weeks and was comparable across age groups.
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Max = maximum; Min = minimum; SD = standard deviation.
a: Duration of exposure = data of last dose of study drug – date of first dose of study drug +1; b: Number of subject-weeks = summation over all subjects’ exposure durations.
Exposure by dose and age
In Study 311, the mean daily dose of perampanel was 8.3 mg/day and was comparable across POS, SGTCS and PGTCS cohorts. The mean maximum dose was slightly higher in older paediatric subjects: 7.9 mg/day in the 4 to < 7 year cohort and 9.0 mg/day in the ≥ 7 to < 12 year cohort. 11 (8.5%) subjects (all in the POS cohort, including 2 in the SGTC subset) were exposed to perampanel at doses greater than 12 mg during the treatment period.
Dosing for Study 232 was reported in mg/kg. In the Core Phase of Study 232, the mean daily dose of perampanel was 0.142 mg/kg during the maintenance period.
Adverse events
Study 311
Overall, most subjects (88.9%) had at least one treatment emergent adverse event (TEAE) and majority of them (66.7%) were treatment related events. 7.8% of the subjects experienced severe TEAEs. Around 10% subjects experienced a TEAE that required withdrawal of study treatment. Around 40% of subjects required dose reduction of perampanel due to a TEAE.
The PGTCS cohort experienced a greater incidence of treatment-related TEAEs (around 15% more) and severe TEAEs (twice as many), compared to the POS cohort during the core study period. A similar trend was also noted during the extension phase. TEAEs that led to treatment discontinuation and dose reduction were comparable across disease cohorts.
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PGTC = primary generalised tonic-clonic; POS = partial-onset seizure; SD = standard deviation; SAE = serious adverse event; SGTC = secondarily generalised tonic-clonic; TEAE = treatment emergent adverse event.
Overall, the rate of incidence of these events during the extension phase was comparable to the core study period.
Study 232
In Study 232, 98% of subjects experienced a TEAE, with majority of them being related to treatment with perampanel. Severe TEAEs occurred in 12% of subjects in the Core Phase and 31.7% in the Extension Phase. AEs leading to discontinuation of treatment were reported in 6% of subjects during the core phase and 12.2% in the Extension Phase.
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MedDRA Version 16.1.
A TEAE was defined as an adverse event with an onset date, or a worsening in severity from Baseline (pre-treatment), on or after the first dose of study drug up to 30 days following study drug discontinuation. For each row category, a subject with two or more TEAEs in that category was counted only once.
MedDRA = Medical Dictionary for Regulatory Activities; SAE = serious adverse event; TEAE = treatment emergent adverse event.
a: Includes TEAEs considered by the investigator to be possibly or probably related to study drug or TEAEs with missing causality; b: Includes all subjects with an SAE resulting in death; c: Includes subjects with nonfatal SAEs only. If a subject had both fatal and nonfatal SAEs, the subject is counted in the previous row and is not counted in this row.
Treatment emergent adverse events (Studies 311 and 232)
Somnolence and nasopharyngitis occurred in around 20% of subjects, followed by vomiting, dizziness and irritability in around 12% of subjects (see Table 16).
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MedDRA = Medical Dictionary for Regulatory Activities; PGTC = primary generalised tonic-clonic; POS = partial-onset seizure; PT = Preferred Term; SGTC = secondarily generalised tonic-clonic; SOC = System Organ Class; TEAE = treatment emergent adverse event.
Study 232 also reported an overall greater incidence of somnolence, irritability and fatigue (see Table 17).
[bookmark: _Ref67912896][bookmark: _Toc55303385]Table 17: Core Study 232 treatment emergent adverse events
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MedDRA = Medical Dictionary for Regulatory Activities; PT = Preferred Term; SOC = System Organ Class; TEAE = treatment emergent adverse event.
Treatment-related adverse events (Studies 311 and 232)
The most common treatment-related AEs were somnolence, dizziness, irritability, aggression, and fatigue. Treatment-related AEs occurred in 38 (82.6%) subjects in the 4 to < 7 years age group, compared to 82 (61.2%) subjects in the ≥ 7 to < 12 years age group. The PGTC cohort experienced a higher incidence of treatment-related TEAEs (80.6%), compared to POS cohort (63.8%). A slightly higher incidence of TEAEs was reported in subjects who were on concomitant EIAEDs (68.9%), compared to those without EIAEDs (60.4%).
TEAEs that mostly led to treatment discontinuation were psychiatric disorders such as aggression, and irritability (around 1.7%), followed by balance disorder (1.1%).
Serious adverse events (Studies 311 and 232)
Study 311
‘Nervous system disorders’ were the most commonly reported SAEs, with an incidence in around 7% of subjects, followed by infections and infestations in 6.7% of subjects. The PGTCS cohort had a higher incidence (12.9%) of these events, compared to the POS cohort (6%).
Study 232
‘Respiratory infections’ were the most common (in 8% of subjects), followed by ‘psychiatric disorders’ (in 4% of subjects).
Treatment emergent adverse events that led to discontinuation of the treatment and reduction of dose
Study 311 and Study 232
Around 10% of subjects across POS and PGTCS cohorts experienced TEAES that led to discontinuation of treatment in Study 311. ‘Psychiatric disorders’ presented the leading cause, with an incidence in 5.6% subjects in Study 311 and 4% subjects in Study 232, followed by nervous system disorder in 3.9% subjects in Study 311 and 4% subjects in Study 232.
The TEAEs most commonly resulting in dose reduction of study drug dose were somnolence (13.3% subjects), dizziness (5.6% subjects), aggression (4.4% subjects), and irritability (4.4% subjects) in Study 311 and fatigue (8% subjects) and irritability (6% subjects) in Study 232.
Death
One death (4 year old male subject in the POS cohort in Study 311) due to viral myocarditis was reported. The cause of death was not determined as related to perampanel.
Safety issues with possible regulatory impact
Liver function and liver toxicity: no subjects met the criteria for drug-induced liver injury (Hy’s Law) in the Core Study. There were subjects with elevated gamma-glutamyl transferase, alanine aminotransferase and aspartate transaminase during the study period. None of these events led to treatment discontinuation.
Haematological toxicity: in Study 311, markedly low neutrophils were reported in around 5% of subjects receiving perampanel.
Adverse events of special interest
Cognition, behaviour and co-ordination
Study 311
Around 40% of subjects experienced TEAEs that were related to alertness and cognition.
26.1% of subjects reported somnolence and 8.9% subjects reported aggression. In five subjects, these events led to discontinuation.
The sponsor used the Aldenkamp-Baker Neuropsychological Assessment Schedule (ABNAS)[footnoteRef:15] method to assess the treatment-related effect on fatigue, slowing, memory, concentration, motor-coordination and language. The following are the findings: overall, the mean (SD) total ABNAS score at Baseline was 19.6 (19.72) (N = 170), and the mean (SD) change from Baseline was -0.5 (12.78) at Week 23 (N = 126) and –3.3 (16.58) at Week 52 (N = 112). [15:  The Aldenkamp-Baker Neuropsychological Assessment Schedule (ABNAS) is a patient reported outcome that is used to assess perceived side effects of antiepileptic medicines.] 

The Delegate commented that the high SD was noted and indicates the large variability of this measure in children 4 to < 12 years of age.
Study 232
25% of subjects in the 7 to < 12 years age group and 40.9% of subjects in the 2 to 7 years age group experienced TEAEs that were related to alertness and cognition.
In Study 311, the Child Behaviour Checklist was used to assess behavioural and emotional problems in children, as reported by the primary caregiver.[footnoteRef:16] There were no major changes from the mean baseline values. [16:  The Child Behaviour Checklist (CBCL) is a checklist completed by the parent or primary caregiver that is used to detect behavioural and emotional issues in children and adolescents.] 

The evaluator has highlighted the increased incidence of aggressive behaviour among the study population across Studies 311 and 232. Also, the lack of control arm limits the ability to make any conclusions in this regard.
The Lafayette Grooved Pegboard Test was used to assess the potential effects of perampanel on co-ordination.[footnoteRef:17] No major changes from mean baseline values were reported. [17:  The Lafayette Grooved Pegboard Test (LGPT) is a test of manipulative dexterity, consisting of 25 holes with randomly positioned slots. The pegs, which have a key along one side, must be rotated to insert into the hole.] 

Treatment emergent adverse events related to hostility or aggression
Overall, in Study 311, aggression-related TEAEs were reported in 32.2% subjects, including 30.9% subjects in the POS cohort and 38.7% subjects the PGTC cohort.
In Study 232, including its extension phase, TEAEs related to hostility or aggression were reported in 47.4% subjects in Cohort 2 and 36.4% subjects in Cohort 1.
Treatment emergent adverse events related to psychosis and psychiatric disorders
Around 4% subjects in Study 311 and 12% subjects in Study 232 were reported with TEAEs related to psychosis.
Treatment emergent adverse events related to suicidal ideation and behaviour
In the Core Phase of Study 311, a total of 23 TEAEs were reported in 19 subjects related to suicidal ideation or suicidal behaviour. All of the TEAEs were mild or moderate, and there were no suicidality-related SAEs, but one subject with TEAE of ‘altered mood’ was discontinued from the study. During the Extension Phase, there were four additional TEAEs reported by four subjects. All of these TEAEs were mild or moderate.
In Study 232, one subject in the older cohort had a TEAE related to suicidal ideation and behaviour in the Core Study. The events were not classified as SAEs and did not result in treatment discontinuation. Two additional TEAEs related to suicidal ideation/ behaviour were reported in the Extension Phase of Study 232.
Comparison of the incidence of treatment emergent adverse events between children, adolescents and adults
In response to evaluator's question, the sponsor provided a comparison of AEs across studies with perampanel in children, adolescents and adults. The sponsor compared safety data from Studies 304, 305, 306, 332 and 235 with the core study of the current submission, Study 311. The combined pool included a total of 1384 subjects (1008 adults, 196 adolescents, and 180 children aged 4 to < 12 years) treated with perampanel, compared to 572 subjects (470 adults, and 102 adolescents) treated with placebo.
The overall incidence of TEAEs was higher in children. TEAEs were seen in 79.0% of all subjects treated with perampanel: 88.9% in children, 75.5% in adolescents, and 78.0% in adults. Many individual TEAEs were substantially more common in children, particularly somnolence, irritability and aggression, and some TEAEs related to mood and behaviour (irritability, aggression and agitation) were more likely to lead to dose reduction or withdrawal (details below):
Somnolence (26.1% children, 14.8% adolescents, 14.2% adults).
Dizziness (12.8% children, 24.0% adolescents, 29.5% adults).
Irritability (12.8% children, 6.6% adolescents, 7.4% adults).
Aggression (8.9% children, 7.7% adolescents, 1.0% adults).
Agitation (4.4% children, 0.5% adolescents, 0.4% adults).
TEAEs leading to dose reduction were observed in 40.6% of children, compared to 17.9% of adolescents and 15.2% of adults. Across all age groups, common TEAEs (> 4%) leading to dose reduction included dizziness (7.7%) and somnolence (4.6%). Psychiatric and nervous system related TEAEs leading to dose reduction in children were also reported as TEAEs leading to dose reduction in adolescents and adults, as follows:
Somnolence (13.3% children, 6.1% adolescents, 2.8% adults).
Dizziness (5.6% children, 6.1% adolescents, 8.3% adults).
Irritability (4.4% children, 1.5% adolescents, 0.9% adults).
Aggression (4.4% children, 2.6% adolescents, 0.3% adults).
TEAEs leading to withdrawal were seen in 9.4% of children, compared to 3.1% of adolescents and 10.0% of adults.
In children, TEAES (> 1%) leading to withdrawal included:
Aggression (1.7% children, 0.5% adolescents, 0.4% adults).
Irritability (1.7% children, 1.0% in adolescents, 0.3% adults).
Growth and development
The sponsor utilised measures such as height, weight, insulin-like growth factor-1 (IGF-1) and thyroid hormones to assess growth and development.
The Delegate commented that even though there were no major change in the mean and median values for these measures from baseline, following were the limitations:
The wide standard deviation indicates the high variability in these measures.
There were high negative values for measures such as insulin-like growth factor (IGF) and thyroid hormones, indicative of potential reduction in the levels of these hormones.
Lack of control arm limits the ability to make any conclusions regarding the potential impact of perampanel on growth and development.
[bookmark: _Ref67915270][bookmark: _Toc55303386]Table 18: Study 311 Measures of growth and development
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Table 18 (continued): Study 311 Measures of growth and development
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Table 18 (continued): Study 311 Measures of growth and development
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Table 18 (continued): Study 311 Measures of growth and development
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Max = maximum; Min = minimum; PGTC = primary generalised tonic-clonic; POS = partial-onset seizure; SD = standard deviation; SGTC = secondarily generalised tonic-clonic.
Study 235
Study design: A double blind randomised controlled trial with an open label extension phase.
This study was conducted in adolescents (12 to < 18 years of age) with POS to evaluate the effect of perampanel on growth, cognition, safety, tolerability and PK, when administered as an adjuvant therapy. Perampanel has already been approved by TGA for use in this patient population (see ‘Regulatory status’ section, above). The findings of this study were not considered to contribute evidence to support the current proposed indication in children in the 2 to < 12 years age group. However, from a safety perspective, the findings of this study on perampanel's effects on cognitive functions are important.
Results
The evaluator has summarised the study findings as: a nominally significant advantage for perampanel relative to placebo for the domain of ‘Quality of Episodic Secondary Memory’ was reported. There were statistically significant disadvantages for perampanel relative to placebo for the domains of ‘Continuity of Attention’ and ‘Speed of Memory’. The clinical significance of these results remains unclear.
About a quarter of subjects (25.9%) receiving perampanel had TEAEs categorised under psychiatric disorders compared to only 10.4% of placebo recipients (and this category did not include irritability). Individual PTs for irritability and aggression were 3 to 4 times more commonly reported on perampanel than on placebo (aggression 8.2% versus 2.1%; irritability 7.1% versus 2.1%).
The Delegate agrees with the evaluator's conclusions. The higher incidence of psychiatric disorders, irritability and aggression in the perampanel arm was noted. Studies 311 and 232 were not designed to assess the potential effects of perampanel on cognitive functions of children.
[bookmark: _Ref67905164]Study 311 (Extension A)
Extension A was the long-term open label follow-up phase of Study 311. Subjects eligible to participate in Extension A were those who had completed the 23 week treatment phase of the Core Study. Extension A consisted of a second maintenance period (up to 29 weeks). Data from subjects who completed the Extension A study period contributed to the 52 weeks safety and efficacy data.
A follow-up assessment was conducted 4 weeks ± 7 days after the last dose of perampanel, unless subjects entered Extension B (an open-label treatment option provided to subjects enrolled in Japan and in countries where an EAP could not be implemented, after having completed Extension A).
The objective of Extension A was to assess the long term safety, tolerability and efficacy of perampanel in children (4 to < 12 years of age) with POS and PGTCS.
The subjects continued to receive the same dose of perampanel that they were receiving at the completion of core study, except if, they were experiencing AEs or if a higher dose was considered as beneficial.
Across the Core study and Extension A phases, the average (SD) of the mean daily dose of perampanel was 7.4 (2.86) mg/day across disease cohorts.
Out of the 146 subjects who completed the core study, 136 subjects entered into Extension A.
36 subjects (32 subjects with POS, and 4 subjects with PGTC) were in the 4 to < 7 year age group, and 100 subjects (84 subjects with POS, and 16 subjects with PGTC seizures) in the ≥ 7 to < 12 year age group.
A total of 122 subjects completed Extension A, including 31 subjects in 4 to < 7 year age group and 91 subjects in the ≥ 7 to < 12 year age group. 17 subjects in PGTC cohort and 105 subjects in POS cohort completed Extension A phase.
[bookmark: _Toc55303387]Table 19: Study 311 Extension A subject disposition
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Subjects were assigned as POS or PGTC by the Investigator. SGTC is the subset of POS subjects who recorded secondarily generalized seizures during the Baseline Period. Percentages are based on the number of enrolled and treated subjects.
CRF = case report form, N = total number of subjects in the sample group, n = number of subjects, PGTC = primary generalized tonic-clonic seizures, POS = partial-onset seizures, SGTC = secondarily generalised tonic-clonic seizures.
a: As reported on the Subject Disposition CRF; b: Corresponding adverse event(s) leading to withdrawal from study/study drug are listed in [a table in the clinical study report, not included in this AusPAR].
Results
Treatment emergent adverse events
Most TEAEs were mild or moderate in severity. 21 (11.7%) subjects had severe TEAEs. 12.2% subjects experienced TEAE that required cessation of treatment with perampanel.
Somnolence, dizziness, irritability and aggression were the most common treatment-related TEAEs.
Serious adverse events
20.0% subjects experienced treatment-emergent SAEs across the core study and Extension A. The most common SAEs were seizure in 2.8% subjects and pneumonia in 2.2% subjects.
Treatment emergent adverse events that led to dose adjustment
Dizziness (6.7%), somnolence (13.9%), aggression (5%) and irritability (4.4%) were the common causes of dose adjustment. In total, 18.3% of subjects required a dose reduction because of psychiatric TEAEs.
[bookmark: _Toc314842514][bookmark: _Toc70347475]Risk management plan
In support of the extended indications, the sponsor has submitted EU-risk management plan (RMP) version 4.3 (dated 16 January 2019, data lock point (DLP) 22 July 2018) and Australian specific Annex (ASA) version 4 (DLP 22 November 2019). The most recently evaluated EU-RMP was version 3.3 (dated 21 May 2015, DLP 18 May 2015) and ASA Version 3 (dated November 2015). At the second round of evaluation, the sponsor provided an updated EU-RMP version 4.4 (date 13 May 2020; DLP 22 July 2019) and ASA version 4.1 dated 20 July 2020. At the third round of evaluation, the sponsor provided an updated ASA version 4.2 dated 26 October 2020 incorporating all the recommendations made at the second round of evaluation.
At the second round of this evaluation, the sponsor changed the proposed indication, raising the minimum age of the proposed paediatric patient population for both partial onset seizures and primary generalised tonic-clonic seizures from 2 years to 4 years.
The summary of safety concerns and their associated risk monitoring and mitigation strategies are summarised in Table 20.[footnoteRef:18] [18:  Routine risk minimisation activities may be limited to ensuring that suitable warnings are included in the product information or by careful use of labelling and packaging.
Routine pharmacovigilance practices involve the following activities:
All suspected adverse reactions that are reported to the personnel of the company are collected and collated in an accessible manner;
Reporting to regulatory authorities;
Continuous monitoring of the safety profiles of approved products including signal detection and updating of labelling;
Submission of PSURs;
Meeting other local regulatory agency requirements.] 

[bookmark: _Ref67915911]Table 20: Summary of safety concerns
	Summary of safety concerns
	Pharmacovigilance
	Risk minimisation

	
	Routine
	Additional
	Routine
	Additional

	Important identified risks
	Aggression*
	
	–
	
	–

	
	Interaction with levonorgestrel-containing contraceptives, and unintended pregnancy exposures
	
	–
	
	–

	
	Suicidality*
	
	–
	
	–

	
	Psychiatric Reaction*†
	
	–
	
	

	Important potential risks
	Hepatic disorders (excluding hepatic disorders induced by severe cutaneous adverse reactions (SCARs))
	
	–
	
	–

	
	Psychiatric reaction*†
	
	–
	–
	–

	
	Homicidal ideation*†
	
	–
	
	–

	Missing information
	Use in human pregnancy and lactation¶
	
	
	
	–

	
	Impact on cognition and growth in the paediatric population
	
	–
	
	–

	
	Long-term safety in children < 12 years of age†
	
	–
	
	–


*Follow-up questionnaires, † Australian specific safety concerns, ¶ Pregnancy registry
There are no outstanding issue that are related to the RMP.
The RMP evaluator has recommended Fycompa be included in the Black Triangle scheme.
The Delegate has noted that routine pharmacovigilance has been planned to monitor the long-term safety in children < 12 years of age. The Delegate has requested the Advisory Committee comment on the adequacy of this approach (see ‘Advisory Committee considerations’ section, below). The Committee's recommendation in terms of having registries as an additional pharmacovigilance activity is also requested.
[bookmark: _Toc247691531][bookmark: _Toc314842515][bookmark: _Toc70347476][bookmark: _Toc196046505][bookmark: _Toc196046949]Risk-benefit analysis
Delegate’s considerations
[bookmark: _Ref67917793][bookmark: _Ref67919507][bookmark: _Ref67918397]The sponsor's approach to extrapolate efficacy of perampanel from adults to children of 4 to < 12 years of age based on Pop PK modelling principles is in accordance with the EMA's concept paper on extrapolation of efficacy and safety in medicine development,[footnoteRef:19] the draft reflection paper on extrapolation of efficacy and safety in paediatric medicine development,[footnoteRef:20] and the US Food and Drug Administration’s (FDA’s) guidance for extrapolation of efficacy of medicines to treat POS from adults to paediatric patients 2 years of age and older.[footnoteRef:21] However, there were critical limitations with the Pop PK model, such as the very low number of children in the 2 to 4 year age group;20 and not including the maturation factors in the model.[footnoteRef:22],[footnoteRef:23],[footnoteRef:24] Following the advice of the Pharmacometrics Working Group, the sponsor has modified the model by raising the lower limit of the age group in their initially proposed indication from 2 to 4 years. The sponsor has also adopted a weight based dose regimen. This approach appears to have resulted in exposures for perampanel in children that are comparable to adults. Hence, it has satisfied the criteria for extrapolation of efficacy data, as stipulated by the EMA guideline.20 From a safety perspective, it is reassuring that for children weighing < 30 kg, the maximum dose as per the proposed dose regimen will be lower than that used in the pivotal study. However, from a clinical perspective, the efficacy of the proposed dosage regimen is unknown. The overall number of children who have completed 52 weeks of exposure to perampanel (n = 122) has satisfied the criteria stipulated by the EMA guideline for long-term safety data (a minimum number of 100 children to be exposed to treatment for a duration of 52 weeks).[footnoteRef:25] However, a very low number of children (n = 17) with PGTCS were exposed to perampanel for a 52 week duration. [19:  EMA, Human Medicines Development and Evaluation, Concept paper on extrapolation of efficacy and safety in medicine development, EMA/129698/2012, 19 March 2013.]  [20:  EMA, Draft reflection paper on extrapolation of efficacy and safety in paediatric medicine development, EMA/199678/2016, 1 April 2016.]  [21:  FDA, Center for Drug Evaluation and Research, Drugs for Treatment of Partial Onset Seizures: Full Extrapolation of Efficacy from Adults to Pediatric Patients 2 Years of Age and Older Guidance for Industry, FDA-2018-D-0178, September 2019.]  [22:  Mahmood, I., Allometric issues in drug development. J Pharm Sci, 1999; 88(11): 1101-1106.]  [23:  Huang, Q. and Riviere,J.E., The application of allometric scaling principles to predict pharmacokinetic parameters across species. Expert Opin Drug Metab Toxicol, 2014; 10(9): 1241-1253.]  [24:  Mahmood, I., Application of allometric principles for the prediction of pharmacokinetics in human and veterinary drug development. Adv Drug Deliv Rev, 2007; 59(11): 1177-1192.]  [25:  EMA, Committee for medicinal products for human use (CHMP), Guideline on clinical investigation of medicinal products in the treatment of epileptic disorders, CHMP/EWP/566/98 Rev.2/Corr, 22 July 2010.] 

It was noted that the median value for the dose-normalised AUC of perampanel for children 4 to < 7 years of age was almost twice higher than the corresponding value for adolescents and adults. From an efficacy perspective, the Delegate has considered the Pharmacometric Working Group's views on this issue. From a safety perspective, considering the increased incidence of TEAEs in children, the Delegate has requested the Advisory Committee comment on the potential implications of this finding (see ‘Advisory Committee considerations’ section, below).
Study 311 provided descriptive data to support efficacy of perampanel in children. The study design was in line with the relevant EMA guideline.25 The limitations of unblinded, uncontrolled studies, such as regression to the mean, the inability to account for the natural variability of the condition and the placebo effect, were considered. These limitations were even worse in Study 232, with its short duration of study period.
In Study 311, for children with POS (total n = 148), around 40% reduction in seizure frequency per 28 days was reported across age groups 4 to < 7 years (n = 108) and 7 to < 12 years (n = 40). With due consideration of the limitations of cross-study comparisons, the magnitude of treatment response and the proportion of responders are largely comparable to previously conducted controlled studies with perampanel in adolescents and adults.[footnoteRef:26] Around 11% of subjects achieved seizure free status. Subjects in the SGTC subset of POS cohort also achieved a similar treatment benefit. [26:  Steinhoff, B.J., et al., Efficacy and safety of adjunctive perampanel for the treatment of refractory partial seizures: a pooled analysis of three phase III studies. Epilepsia, 2013; 54(8): 1481-1489.] 

The magnitude of treatment benefit, in terms of seizure reductions per 28 days for children (4 to < 12 years, total n = 22) with PGTCS (-76.5%) is comparable to previous studies in subjects > 12 years of age. However, the data from Study 311 is limited by the very low number of children across age groups (age 4 to <7 years; n = 3, and age 7 to < 12 years; n = 19) with PGTCS. In addition, the patient population included in the PGTCS cohort were not well characterised. Around 25% of children in the PGTCS cohort had protocol violations that were mainly attributed to not having the eligibility as per the inclusion criteria. Moreover, unlike POS, there is no accepted regulatory recommendation to extrapolate efficacy from adult data to children with PGTCS. This position is based on the understanding that the mechanisms for PGTCS and other generalised seizures are likely to be different in adults and children.4 The drugs needed to treat the age-related epilepsy syndromes in children may also be different to those that have shown efficacy in adults.[footnoteRef:27] [27:  Goldenberg, M.M., Overview of drugs used for epilepsy and seizures: etiology, diagnosis, and treatment. P T, 2010; 35(7): 392-415.] 

In terms of safety, in addition to the uncontrolled study design of Study 311, the data from very low number of subjects in PGTCS cohort (n = 17) completing the 52‑week study period (Extension Phase A) is inadequate to evaluate long-term safety of perampanel in children (4 to < 12 years of age). In Core Study 311, an approximate 20% increase in the incidence of treatment-related AEs was reported in the PGTCS cohort, compared to the POS cohort. Similarly, a considerably higher number of children in the PGTCS cohort (12.9%) experienced severe AEs, compared to the POS cohort (6.7%). The exact mechanism of this observation is unclear. However, these findings highlight the need for long-term safety data for the use of perampanel in children, particularly with PGTCS.
[bookmark: _Ref67923046]The submitted studies raised no new concerns in terms of the types of TEAEs. However, there was an increased rate of incidence of TEAEs in children, compared to adults and adolescents. In addition, for any observed TEAE, due to the lack of placebo arm, it is unclear what the background rate of that TEAE would be in this population. This is particularly important for the psychiatric and nervous system disorders that were commonly reported, compared to TEAEs in other categories. The psychiatric and nervous system related events are known AEs of perampanel when used in subjects ≥ 12 years of age. However, there was an increased incidence of these events in children, compared to adolescents and adults. Somnolence (26.1% of subjects), dizziness (12.8%) and irritability (12.8%) appear very likely to have a causal relationship with perampanel. The sponsor's conclusion of perampanel's lack of effect on cognition was based on the ABNAS assessment. The Delegate has noted the wide standard deviation that indicates the high variability of this measure and considers that it reflects the unreliability of this patient-perceived measure of cognition in children < 12 years of age with epilepsy.[footnoteRef:28] The rationale to use ABNAS instead of Cognitive Drug Research (CDR) System Global Cognition Score is unclear.[footnoteRef:29] The evaluator has highlighted that it is completely unknown whether the long‑term glutamate antagonism could have detrimental effects in learning and maturation. The potential long-term effects of perampanel on neurodevelopment, motor development, cognition, behaviour, growth, endocrine functions and puberty are unknown. The EMA has requested the sponsor to provide data related to these long-term issues and to consider the implementation of a prospective disease based registry to gather relevant long-term safety data.[footnoteRef:30] The sponsor is requested to update whether children in Australia will be included in the registry (see ‘Questions for the sponsor’ section, below). Also, to confirm whether the registry will be part of the proposed RMP. [28:  Aldenkamp, A.P., et al., The A-B neuropsychological assessment schedule (ABNAS): the relationship between patient-perceived drug related cognitive impairment and results of neuropsychological tests. Seizure, 2002; 11(4): 231-237.]  [29:  Meador, K.J., et al., Cognitive effects of adjunctive perampanel for partial-onset seizures: A randomized trial. Epilepsia, 2016; 57(2): 243-251.]  [30:  EMA, Committee for Proprietary Medicinal Products (CPMP), Note for Guidance on Clinical Investigation of medicinal Products in children, CPMP/EWP/462/95.] 

The clinical evaluator has highlighted the limitations of the available data that are mostly related to the uncontrolled efficacy and safety data that were included to support the proposed indication, and also the higher incidence of TEAEs in children, compared to adolescents and adults with epilepsy. The evaluator has taken in to consideration the ease of administration of the liquid formulation, the once daily dosing, perampanel's comparable PK data in children and the regulatory recommendation to support extrapolation of efficacy for POS and recommended approval of perampanel for the treatment of children (4 to < 12 years of age) with POS and not for the use of perampanel in children (4 to < 12 years of age) with PGCTS.
In summary, the Pop PK modelling indicates comparable systemic exposure for perampanel in children with epilepsy and hence satisfies the principles of extrapolation of efficacy data for POS, as recommended by EMA and FDA.21 Based on uncontrolled open label descriptive data, the efficacy of perampanel for the treatment of children with POS appears largely to be comparable to adolescents and adults. The efficacy and long term safety data of children with PGTCS are compromised by the very low number of children in this cohort, the unavailability of regulatory guideline to extrapolate data due to the difference in the pathophysiology of the condition across age groups, the poor characterisation of subject's seizure profile and the increased number of treatment related AEs and SAEs. The long-term effects of perampanel on cognition, growth and development in children of 4 to < 12 years of age with epilepsy are not well-defined. The greater incidence of psychiatric and nervous system related TEAEs and the lack of controlled data on cognition, growth and development highlights the need for long-term safety data in children treated with perampanel.
Proposed action
The Delegate has no reason to say, at this time, that the application for perampanel should not be approved for the treatment of children (4 to < 12 years) with POS, with or without secondary generalisation.
There is inadequate evidence to support the use of perampanel in children (4 to < 12 years) with PGTCS.
[bookmark: _Ref67648671]Questions for the sponsor
The sponsor provided the following response to questions from the Delegate.
The sponsor states that an original application to extend perampanel to include paediatric use was withdrawn in the EU in April 2019. Please clarify the reason for this withdrawal.
The sponsor referred the Delegate to a specific section of the dossier, which outlined the following:
The variation was previously submitted on 12 February 2019, procedure number EMEA/H/C/2434/II/0044. During the validation phase it was identified that certain aspects of the Paediatric Investigation Plan (PIP) required modification and a subsequent compliance check. The sponsor elected to withdraw that submission on 18 April 2019.
The perampanel PIP has subsequently been modified (EMEA-000467-PIP01-08-M11, P/0217/2019, dated 12 June 2019) and a positive partial PIP compliance check (C6‑000467-PIP01-08-M11) was finalised on 23 August 2019 by the EMA Paediatric Committee.
The application was resubmitted on 28 August 2019. There were no changes to the submission dossier apart from minor updates to Module 1 documents to reflect the PIP modifications.
Please clarify whether there were any differences between the data set that was submitted to FDA and TGA.
The sponsor referred the Delegate to a specific section of the dossier, which outlined the following:
The dossier supporting the oral suspension is essentially similar to the US submission. In the USA, the supply chain is slightly different and so the registered manufacturing sites are different. However, the product registered is the same and therefore manufacturing information, ingredients and testing are the same.
The paediatric indication was registered in the US based on an interim analysis of the pivotal study report Study 311. This application then used the interim analysis to extrapolate efficacy. In Australia and the EU, the submission is based on the final analysis of Study 311.
As a result, the submission in the USA was submitted approximately one year earlier with less mature data.
The sponsor then summarised the following in their response to the Delegate’s question:
The US submission was based on an interim analysis of Study 311.
The sponsor provided additional data at the Day 120 submission during the FDA analysis.
Please clarify how many children were 2, 3 and 4 years of age in Studies 232, 311, and in the Pop PK model.
The number of children who were 2, 3, and 4 years of age (as of the date of a subject’s signed informed consent) in Study 232, Study 311, and in the Pop PK model (excluding Study 232) are tabulated below in Table 21.
[bookmark: _Ref67920201]Table 21: Number of children of 2, 3 and 4 years of age in Studies 232, 211 and the population pharmacokinetics model
	Age
	Study 232
	Study 311
	Pop PK modelb

	2 years
	2
	--a
	-

	3 years
	3
	--a
	-

	4 years
	5
	5
	5

	Total
	10
	5
	5


a: Study 311 was designed to enrol patients aged 4 to < 12 years; b: Only subjects with PK data were included in the Pop PK analysis.
Please provide dose normalised mean (SD) and median (min, max) values for Cmax of perampanel across children (4 to < 7 and 7 to < 12 years of age), adolescents and adults.
Descriptive statistics for dose-normalised (to 8 mg) Cmax without concomitant use of enzyme inducing anti-epileptic drugs (namely, carbamazepine, oxcarbazepine, and phenytoin) are provided in Table 22.
[bookmark: _Ref67920240]Table 22: Dose normalised (to 8 mg) maximum plasma concentration
	Age category
	N*
	Mean
	SD
	Min
	Median
	Max
	%CV

	4 to < 7 years
	90
	1707
	607
	964
	1562
	3732
	35.6

	7 to < 12 years
	232
	1218
	482
	492
	1146
	3960
	39.6

	12 to < 18 years
	239
	793
	342
	331
	712
	2569
	43.2

	≥ 18 years
	943
	763
	329
	204
	683
	3033
	43.1


*N is the number of observations from all visits, but not the number of subjects.
CV = coefficient of variation; Max = maximum; Min = minimum; SD = standard deviation.
The efficacy outcomes of Extension Phase A were described over a time period of eight weeks (for example, Week 40 to 52), which is different to the reported outcomes at Week 23 in the core Study 311. Hence, it is unable to compare the efficacy outcomes between the Extension Phase and the core study. Please provide analysis consistent with the core Study 311.
Tables providing the information requested by the Delegate are provided below.
[bookmark: _Ref67922118]Table 23: Seizure frequency per 28 days and percent change during treatment summary for age cohort by each disease cohort, Full Analysis Set
[image: ]
Table 23 (continued): Seizure frequency per 28 days and percent change during treatment summary for age cohort by each disease cohort, Full Analysis Set
[image: ]
Total POS seizures = all POS seizures, including simple partial seizures without motor signs, simple partial seizures with motor signs, complex partial seizures and complex partial seizures with secondary generalisation.
CI = confidence interval; Max = maximum; Min = minimum; PGTC = primary generalised tonic-clonic; POS = partial-onset seizure; SD = standard deviation; SGTC = secondarily generalised tonic-clonic.
Table 24: 50% responder rate during maintenance-last observation carried forward for age cohort by each disease cohort, Full Analysis Set
[image: ]
Table 25: Seizure free rate during maintenance for age cohort by each disease cohort, Full Analysis Set
[image: ]
IGE = idiopathic generalised epilepsy ; PGTC = primary generalised tonic-clonic; POS = partial-onset seizure; SD = standard deviation; SGTC = secondarily generalised tonic-clonic.
The Delegate has noted that the Cognitive Drug Research (CDR) System Global Cognition Score was used in studies with perampanel in adolescents that assessed the treatment-related effects on cognition. Please clarify why this measure was not used in the patient population in Study 311, instead of the ABNAS scores.
The original concept of Study 311 design included a proposal to use CDR for the assessment of perampanel treatment effect on cognition. However, it was identified that CDR is validated for subjects 6 years old and above only, and thus cannot be used for children younger than 6 years of age. Therefore, the Vineland Adaptive Behaviour Scale (VABS; validated for birth to 90 years of age) was initially selected to replace CDR. However, as the VABS is about 30 pages long with multiple data points, it has poor acceptance by the patient, caregiver, and site staff owing to the administrative complexity of the scale. The logistics and burden of administering the scale was an important consideration in the study given the nature of the disease and the age of study population. The ABNAS assessment was subsequently selected as the preferred method due to its reduced burden on patients and caregivers, as well as the perceived advantage of ease of administration. It was anticipated that this would result in greater compliance during data collection during the study.
Please state which studies the sponsor is referring to for the changes in the PI: adults with Parkinson’s disease, adults with diabetic neuropathy, adults with multiple sclerosis, and where it has been included in the dossier.
The studies mentioned in Section 5.2 of the PI were conducted in the past when perampanel was investigated as a potential treatment option for neurological conditions including Parkinson’s disease, diabetic neuropathy, and multiple sclerosis. However, those investigational programs were terminated and no marketing authorisation applications were sought. As a result, those study data have not been submitted to the TGA. The wording was updated in the [response to TGA questions] to align with the Summary of Product Characteristics for consistency; however, if the TGA would prefer this information not to be included and the existing approved wording for this section to be retained, this proposed change will be reverted.
Please update on the registry that has been recommended by the EMA and also please clarify whether it has been included in the EU RMP.
The sponsor notes the comment of the Delegate where they state ‘EMA has requested the sponsor to provide data related to these long-term issues and to consider the implementation of a prospective disease based registry to gather relevant long-term safety data.30 The sponsor is requested to update whether children in Australia will be included in the registry. Also, to confirm whether the registry will be part of the proposed RMP.’
The sponsor advises the TGA that at the conclusion of the evaluation of the application in the EU, no registry or additional clinical study was required by the EMA.
[The sponsor referred the Delegate to relevant sections of the EMA evaluation report – information redacted].
The EMA conclusion was that a further study was not warranted, but safety should be monitored in the ongoing Study 236 and 238 and in future PSURs.9
[bookmark: _Ref67916138]Advisory Committee considerations[footnoteRef:31] [31:  The ACM provides independent medical and scientific advice to the Minister for Health and the Therapeutic Goods Administration (TGA) on issues relating to the safety, quality and efficacy of medicines supplied in Australia including issues relating to pre-market and post-market functions for medicines.
The Committee is established under Regulation 35 of the Therapeutic Goods Regulations 1990. Members are appointed by the Minister. The ACM was established in January 2017 replacing Advisory Committee on Prescription Medicines (ACPM) which was formed in January 2010. ACM encompass pre and post-market advice for medicines, following the consolidation of the previous functions of the Advisory Committee on Prescription Medicines (ACPM), the Advisory Committee on the Safety of Medicines (ACSOM) and the Advisory Committee on Non-Prescription Medicines (ACNM). Membership comprises of professionals with specific scientific, medical or clinical expertise, as well as appropriate consumer health issues relating to medicines.] 

[bookmark: _Toc247691532][bookmark: _Toc314842516]The Advisory Committee on Medicines (ACM), having considered the evaluations and the Delegate’s overview, as well as the sponsor’s response to these documents, advised the following.
Specific advice to the Delegate
1. Please comment on the potential implications of the higher systemic exposure for perampanel in children 4 to < 7 years (not on inducers) of age, compared to adolescents and adults.
The ACM agreed that there is a higher systemic exposure in the 4 to 7 year age group, however, noted that there is no obvious safety signals reported in this age group in the clinical studies. However, the ACM advised this information to be included in the PI. The ACM advised that overall, the systemic exposure is similar to that of the other age ranges.
1. Please comment on the potential implications of the proposed dosage regimen, which is different (lower) to the dose of perampanel that was used in Studies 311 and 232.
The ACM advised to start low and go slow, they noted that Study 311 and 232 are not optimally designed. However, awareness for prescribers to start on a low dose and increase dose adjustment intervals is crucial and needs to be highlighted in the PI.
2. What are the committee's views on the level of evidence provided to support the efficacy of perampanel in children (4 to < 12 years of age) with focal and generalised epilepsy.
The ACM advised that the level of evidence is below the gold standard, however acceptable and the efficacy and safety in this group is almost comparable as for over 12 year olds.
3. What are the committee's view on the safety data and whether that has been adequately addressed in the PI, including perampanel's effects on cognition, growth and development of children with epilepsy and irritability, somnolence and aggressive behaviour?
The ACM agreed that the concerns of possible effects on cognition, growth and development in particular irritability, somnolence and aggressive behaviour are well documented in the PI. They are known adverse effects of perampanel, when used in adolescents and adults.
4. Please comment on the adequacy of the proposed long-term safety monitoring of perampanel in children as a routine pharmacovigilance activity and the Delegate's recommendation that a registry be established as part of the RMP.
The ACM agreed that a registry of adverse events would be useful and should be a gold standard in any new medicine used in children. The ACM also noted the challenges associated with this risk management action. It was further noted that there should be an obligation to collect this type of data when the number of patients is limited in a cohort of children and the long-term effects are unknown.
Conclusion
The ACM considered this product to have an overall positive benefit-risk profile for the indication:
Partial onset (focal) seizures with or without secondary generalisation
Fycompa is indicated for adjunctive treatment in adult and adolescent patients from 12 years of age with epilepsy.
Fycompa is indicated for adjunctive treatment in paediatric patients from 4 to 11 years of age with epilepsy.
Primary generalised tonic clonic seizures
Fycompa is indicated for adjunctive treatment in adult and adolescent patients from 12 years of age with idiopathic generalised epilepsy.
Fycompa is indicated for adjunctive treatment in paediatric patients from 7 to 11 years of age with idiopathic generalised epilepsy.
[bookmark: _Toc70347477]Outcome
[bookmark: _Toc247691533][bookmark: _Toc314842517]Based on a review of quality, safety and efficacy, the TGA approved the registration of Fycompa (perampanel hemisesquihydrate) 2, 4, 6, 8, 10 and 12 mg film coated tablets, for the following extension of indications in paediatric patients, and the new 2 mg/4 mL oral suspension product for the following indications:
Fycompa is indicated for the adjunctive treatment of:
Partial-onset seizures (POS) with or without secondarily generalised seizures in patients from 4 years of age with epilepsy.
Primary generalised tonic-clonic seizures (PGTCS) in patients from 7 years of age with idiopathic generalised epilepsy.
As such, these were the full indications at this time for both the film coated tablet presentations and the oral suspension presentation.
Specific conditions of registration applying to these goods
Fycompa (perampanel) is to be included in the Black Triangle Scheme as it is subject to additional monitoring in Australia due to approval of an extension of indications. The PI and Consumer Medicines Information for Fycompa must include the black triangle symbol and mandatory accompanying text for five years, which starts from the date the new indication is registered.
The Fycompa EU-RMP (version 4.5, dated 13 May 2020, DLP 22 July 2019), with ASA (version 4.2, dated 26 October 2020), included with submission PM-2019-05359-1-1, and any subsequent revisions, as agreed with the TGA will be implemented in Australia.
An obligatory component of risk management plans is routine pharmacovigilance. Routine pharmacovigilance includes the submission of periodic safety update reports (PSURs).
Unless agreed separately between the supplier who is the recipient of the approval and the TGA, the first report must be submitted to TGA no later than 15 calendar months after the date of the approval letter. The subsequent reports must be submitted no less frequently than annually from the date of the first submitted report until the period covered by such reports is not less than three years from the date of the approval letter. The annual submission may be made up of two PSURs each covering six months. If the sponsor wishes, the six monthly reports may be submitted separately as they become available.
If the product is approved in the EU during the three years period, reports can be provided in line with the published list of EU reference dates no less frequently than annually from the date of the first submitted report until the period covered by such reports is not less than three years from the date of the approval letter.
The reports are to at least meet the requirements for PSURs as described in the European Medicines Agency’s Guideline on Good Pharmacovigilance Practices (GVP) Module VII-periodic safety update report (Rev 1), Part VII.B Structures and processes. Note that submission of a PSUR does not constitute an application to vary the registration. Each report must have been prepared within ninety calendar days of the data lock point for that report.
[bookmark: _Toc70347478]Attachment 1. Product Information
The PI for Fycompa approved with the submission which is described in this AusPAR is at Attachment 1. For the most recent PI, please refer to the TGA website at <https://www.tga.gov.au/product-information-pi>.
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Age Category DDI N=* Mean _SD Min Median _Max %CV
Dose Normalized (8 mg) AUCss (ng.l/mL)

2to <4 years None 4 17684 2299 15693 17684 19675 13.0
OXCorFENY 2 22763 0 22763 22763 22763 0.0
FENO or TOP 2 16183 0 16183 16183 16183 0.0

4to <7 years None 94 28623 15339 9017 25058 74488 53.6
CBZ 23 8795 3279 4219 7846 16945 373
OXC or FENY 18 10309 5987 3336 10057 22732 58.1
FENO or TOP 41 17074 8232 6362 16134 50590 482

7 to <12 years None 209 19478 10114 4443 17017 66848 51.9
CBZ 63 5445 2794 2399 4512 14200 513
OXCorFENY 68 7696 5086 3216 5675 24791 66.1
FENO or TOP 110 14865 14233 3087 10548 88528 95.8

12to <18 years None 230 15197 8828 2827 13305 58637 58.1
CBZ 159 5183 3387 1872 4311 29262 65.4
OXC or FENY 135 7773 4701 1468 6962 29087 60.5
FENO or TOP 138 9603 6263 1872 8075 43282 65.2

=18 years None 825 16212 9021 2366 14356 73113 55.6
CBZ 1312 4993 2370 1188 4465 31251 475
OXCor FENY 827 7582 4303 1280 6694 43579 56.8
FENO or TOP 894 9054 5858 1188 7727 53332 64.7

CBZ=Concomitant carbamazepine; OXC/FENY=Concomitant oxcarbazepine/phenytoin: TOP/FENO=Concomitant

topiramate/phencbarbital.

LN . - .
N is the number of observations from all visits and not number of subjects.
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SGTC
POS |(Subset of POS)|
=149 (=54
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[Time since diagnosis (years)*
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Mean (SD) 5.744 (2.7485) | 5.571(3.6046) | 5.742 (24828) | 5.714 (2.9031)
Median 5.582 5369 5.566 5.566
Min. max 0.53.11.90 0.53,11.59 0.53.11.27 0.53.11.90
[Etiology (primary reason). n (%)
‘Unknown 60 (403) 19 (613) 27 (50.0) 79 (439)
‘Head injury/cranial trauma 6 (4.0) 1 (32) 2 (37 7 (39)
CNS infection(s) 16 (10.7) 0 3 (56) 16 (89)
Stroke 3 (20 0 1 (19) 37
Structural brain anomalies or 31 (208) 1 (32) 8 (14.8) 32 (178)
malformations
Vascular brain anomalies 107 0 1(19) 1 (0.6)
Perinatal events 14 (94) 1 (32 7 (13.0) 15 (83)
Genetics 6 (4.0) 4 (129) 2 (37 10 (56)
‘Family history of epilepsy 3 20 4 (129) 0 7 (39)
Other 9 (6.0) 1 (32 3 (56) 10 (56)
[Suspected localization of the epileptogenic region
Idiopathic 16 (119) 18 (72.0) 3 (63) 34 (213)
Symptomatic 119 (88.1) 7 (280) 45 (938) 126 (78.8)
Temporal lobe 48 (356) 2 (80) 17 (354) 50 (313)
Frontal lobe 49 (363) 4 (16.0) 23 (479) 53 (33.1)
‘Parietal lobe 21 (156) 1 (40) 12 (25.0) 22 (138)
Occipital lobe 18 (133) 0 9 (188) 18 (113)
Other 27 (20.0) 2 (80) 11 (229) 29 (18.1)
Missing 14 6 6 20
|Seizure type®
‘Partial Seizures 148 (993) 7 (226) 54 (100.0) 155 (86.1)
Simple partial seizures without 19 (128) 5 (161) 6 (11.1) 24 (133)

‘motor signs
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‘Simple partial seizures with 46 (30.9) 5 (161) 16 (296) 51.(283)
‘motor signs
Complex partial seizures 116 (779) 4 (129 35 (648) 120 (66.7)
Complex partial seizures with 82 (550) 2 (65) 54(100.0) 84 (467)
secondary generalization
Generalized seizures 24 (161) 31(100.0) 9 (167) 55 (30.6)
Absence 9 (60 16 (51.6) 267 25 (139)
‘Myoclonic ) 17 (548) 366 29 (16.1)
Clonic 6 (40 10 (323) 366 16 (89)
Tonic 5 (34) 11 (355) 404 16 (89)
‘Tonic clonic 427 27 (87.1) 2 (67 31 172)
Atonic (astatic) 9 (60 6 (194) 404 15 (83)
Other seizures 9 (60 2 (65) 2 (67 11 (61)
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[POS.
Total seizures
[Pretreatment Phase
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Min, max. 0.5.932.6 0510323 0.5,10323
| Treatment Phase
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Total POS seizures
[Pretreatment Phase
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| Treatment Phase
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Analysis Seizures
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Statistic Actual Change Actual Change Actual Change
Min, max. 004425  |-100079.1 | 006355 -1000, 00,6355 | -1000.
549.0 549.0
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Total complex
|partial seizures
[Pretreatment Phase
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[Treatment Phase
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PGTC
PGTC seizures
[Pretreatment Phase
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Median 1.08 311 311
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[Treatment Phase
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Absence seizures
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Myoclonic seizures
[Pretreatment Phase
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Total seizures
[Pretreatment Phase
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[Treatment Phase
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sGTC
SG seizures
[Pretreatment Phase
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Min, max 103339 104833 10,4833
Treatment Phase
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For cach scizure type, only subjects who had at least 1 seizure during the baseline period were included i the

analysis.

Subjects were assigned as POS or PGTC by the investigator. SGTC was the subset of POS subjects who
recorded secondarily generalized scizures during the Baseline period.

Total seizures = all seizures. including POS. generalized and other seizures.
Total POS seizures = all POS seizures, including simple partial seizures without motor sigas.
simple partial seizures with motor signs, complex partial seizures and complex partial seizures with secondary

generalization

Max = maximum, Min = minimum. N = total number of subjects in the sample group, n = number of subjects

used in the analysis, PGTC = primary generalized tonic-clonic, POS = partial-onset scizures, SG = secondarily
generalized. SGTC = secondarily generalized tonic-clonic.
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Cohort 2 Cohort 1
>2to<7years | =7 to <12 years Total
(N=50)
|Category n (%) n (%)
[Time since diagnosis (year)*
o 2 28 50
Mean (SD) 39(1.55) 5.7(2.80) 49(248)
Median 39 57 45
Min, Max 09.6.5 07,105 07.105

[Etiology. n (%)

Head injury/cranial trauma 1(45) 4(143) 5(10.0)
CNS infections(s) ) o ]
Stroke [ o o
Structural brain anomalies or malformations 1(45) 13.6) 2(40)
Vascular brain anomalies [ o ]
Sleep disorder(s) ) o ]
Congenital malformation 200 4(143) 6(12.0)
Perinatal events [ o o
Family history 3(136) 2011 5(10.0)
Other 5(227) 0 5(10.0)
Unknown 10 (45.5) 17(60.7) 27(54.0)

[Suspected localization of the epileptogenic region.

)

‘Temporal lobe 7(318) 8(286) 15 (30.0)
Extra-temporal 6(213) 8(286) 14(28.0)
Uncertain 10 (45.5) 14(50.0) 24 (48.0)

[Seizure type (past 2 years). n (%)

[Partial seizures 18 (81.8) 24(85.7) 42(84.0)
Simple partial seizures WITHOUT motor signs 1(45) 0 1(20)
Simple partial seizures WITH motor signs 5(22.7) 201 7(14.0)
‘Complex partial seizures 17(77.3) 20(714) 37(74.0)
Partial seizures with secondarily generalized 9(409) 14(50.0) 23(46.0)
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Cohort 2 Cohort 1
=2to <7 years Total
(N=50)
|Category %) n (%)
eneralized seizures 14 (63.6) 23 (46.0)
Absence 6(27.3) 4(143) 10(20.0)
Myoclonic 6(273) 2(71) 8(160)
Clonic 200.1) o 2(40)
Tonic 6(273) 2(71) 8(160)
Tonic clonic 6(273) 4(143) 10(20.0)
Atonic (astatic) 3(136) 3(107) 6(120)
nclassified seizures 145) 136 2(40)
[Electro-clinical syndromes and other epilepsies
Childhood absence epilepsy 0 o o
Juvenile absence epilepsy 0 o o
Juvenile myoclonic epilepsy 0 o o
Lennox-Gastaut syndrome 3(136) 1.6 4(80)
Epilepsy with myoclonic-astatic seizures 0 o o
Dravet syndrome 0 o o
Idiopathic focal epilepsy 4(182) 2(71) 6(120)
Non-idiopathic focal epilepsy 0 o o
Other 200.1) 4(143) 6(120)
None 14(63.6) 21(75.0) 35(70.0)

Percentages are based on the tofal number of subjects with nonmissing values in relevant group.

CNS = central nervous system: Max = maximum: Min = minimum.
2 Time from diagnosis to date of informed consent/assent.
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Overall Partial seizures
Pretreatment Phase
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Median 2.7 ~7a.6 6.4 -36.9 1.9 €35
Min, Max 0.0, 220.4 -100.0, 85.7 0.0, 1414.0 -100.0, 1633.3 0.0, 1414.0 -100.0, 1633.3
Titration Period
n 14 14 20 20 34 £
Mean (sD) 32.4 (65.11) -52.1 (68.71) 52.5 (313.08) 7.5 (437.71) €7.7 (242.92) 35.3 (343.16)
Median 3.2 -g6.7 61 311 4.0 -s9.€
Min, Max 0.0, 220.4 -100.0, 165.3 0.0, 1414.0 -100.0, 1623.3 0.0, 1414.0 -100.0, 1633.3
Maintenance-LOCE
n 14 14 20 20 34 N
Mean (sD) 27.5 (s4.97) ~72.1 (25.09) 83.1 (313.79) 62.3 (338.96) €0.2 (243.16) €. (303.09)
Median 15 -78.2 4.9 542 2.4 135
Min, Max 0.0, 223.0 -100.0, -24.9 0.0, 1414.0 -100.0, 1633.3 0.0, 1414.0 -100.0, 1633.3
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TomoTE

7 to < 12 years

Total

(n=28)
Seizure Type
Analysis Window
Statistic Actual Dercent Change Actual Dercent Change Actual Dercent Change
Overall Generalized seizures
Pretreatment Phase
n 10 s 1
Mean (sD) 421.9 (550.08) 248.4 (455.94) 335.7 (501.60)
Median 2149 2.0 1335
Min, Max 2.2, 1656.7 4.0, 14215 2.2, 1656.7
Treatment Phase
n 10 10 s 5 1 15
Mean (sD) 207.0 (276.93) -26.2 (30.25)  441.4 (941.36)  118.2 (268.09)  318.0 (668.65)  31.6 (198.78)
Median 9.3 -sa.5 €3.3 484 63.3 212
Min, Max 0.3, 88s.6 -s6.0, -8.5 5.4, 2912.0 -50.1, 818.2 0.3, 2812.0 -%6.0, 818.2
Titration Period
n 10 10 s s 19 15
Mean (sD) 247.4 (338.94) -45.1 (29.10)  438.2 (943.18)  164.2 (434.57)  337.8 (680.00)  54.0 (309.65)
Median 117.2 -3a.3 s6.6 484 s6.6 -27.9
Min, Max 0.6, 1103.1 -s3.2, -9.0 7.8, 2812.0 -57.2, 1314.0 0.6, 2812.0 -83.2, 1314.0
Maintenance-LOCE
n 10 10 ] s 19 15
Mean (sD) 136.1 (173.20) -47.1 (s4.62)  445.7 (940.59)  33.2 (150.90)  284.7 (658.85) 8.1 (117.52)
Median 57.5 6.1 s4.0 35.7 53.0 374
Min, Max 0.0, 495.4 -100.0, 116.7 0.0, 2912.0 -100.0, 379.6 0.0, 2912.0 -100.0, 375.6
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Disease Cohort
SGTC
POS PGTC (Subset of POS) Total
[Extent of Exposure (N=149) (N=31) (N=54) (N=180)
| Any exposure®, n (%) 149 (100.0) | 31(100.0) 54 (100.0) 180 (100.0)
>1 day 149 (100.0) | 31(100.0) 54(100.0) 180 (100.0)
>1 week 148 (99.3) 31(100.0) 53(98.1) 179 (99.4)
>2 weeks 146 (98.0) 31(100.0) 53(98.1) 177 (98.3)
>3 weeks 145 (97.3) 31(100.0) 52(96.3) 176 (97.8)
>4 weeks 142 (95.3) 30 (96.8) 52(96.3) 172 (95.6)
>8 weeks 134 (39.9) 29 (93.5) 50 (92.6) 163 (90.6)
>10 weeks 133 (89.3) 28(90.3) 50 (92.6) 161 (89.4)
>12 weeks 131 (87.9) 27(87.1) 50 (92.6) 158 (87.8)
>14 weeks 130 (87.2) 26(83.9) 49 (90.7) 156 (86.7)
>16 weeks 129 (36.6) 26(83.9) 49 (90.7) 155 (86.1)
>18 weeks 129 (36.6) 26(83.9) 49 (90.7) 155 (86.1)
>20 weeks 121 (81.2) 23(742) 49 (90.7) 144 (80.0)
>22 weeks 106 (71.1) 18 (58.1) 44 (81.5) 124 (68.9)
>24 weeks 10 (6.7) 3(0.7) 7(13.0) 13(7.2)
>26 weeks 3(2.0) 1(3.2) 2037 42
[Duration of exposure” (weeks)
n 149 31 54 180
Mean (SD) 20.6(589) |202(5.76)| 21.6(5.25) 20.5 (5.86)
Median 23.0 224 23.0 229
Min, Max 0.27 3.26 0.27 0.27
Number of subject-weeks® 3071.6 626.3 1168.7 3697.9

Subjects were classificd as POS or PGTC scizures by the investigator. SGTC is the subset of POS subjects who
record Seeondarily Generalized Scizures during the Baseline period.

N = total number of subjects in the sample group, n = number of subjects used in the analysis, PGTC = primary
generalized tonic-clonic. POS = partial-onset seizures. SGTC = secondarily generalized tonic-clonic.
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Disease Cohort

S Total

Extent of Exposure (§=135) (=180

2ny exposures, n (3) 143 (100.0) 31 (100.0) 54 (100.0) 180 (100.0)
520 weeks 125 (83.9) 2% 7.4 a5 (90.7) s (82.)
>22 weeks 123 (82.6) 21 (e1.7) a8 (e8.5) 144 (80.0)
>24 weeks 14 (76.5) 20 (84.5) a2 (17.8) 136 (74.4)
>26 weeks us (1.8 1 (s8.1) a2 (17.8) 11 (12.8)
>28 weeks 102 (68.5) 3L ECR) s (63.9)
>30 weeks 53 (62.4) 1 (3s.5) 33 (61.1) 104 (57.8)
>32 veeks 88 (59.1) FERNELR 30 (s5.6) 85 (55.0)
>34 veeks 86 (57.7) 0 (2.3 30 (s5.6) 56 (53.3)
>36 weeks 85 (57.0) 0 (2.3 30 (s5.6) 55 (52.8)
>38 weeks 77 (51.7) s (20.0) 28 (51.9) e (47.2)
>40 veeks 56 (37.6) 7 (22.6) 22 (0.7 € (35.0)
>42 veeks 2 (28.2) 5 (19.9) 18 (33.3) 4 2en)
>44 veeks a @18 5 (19.9) 18 (38.3) 41 ze)
>46 weeks a @18 5 (19.9) 18 (33.3) 41 ze)
>48 weeks a @18 5 (19.9) 18 (33.3) 41 2e)
>50 weeks 38 (25.5) s e 16 (29.6) 423
>52 weeks 17 1.9 4 (2.9 & (1.1 21 anm
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Perampanel

Cohort 2 Cohort 1
>2t0<7 Years | >7to <12 Years Total
[Extent of Exposure N=22) 28) (N=50)
[Duration of exposure® (weeks)
n 2 28 50
Mean (SD) 108 (1.34) 93(3.73) 10.0 (2.99)
Median 111 110 110
Min, Max 59,120 03,120 03,120
[Number of subject-weels® 236.86 261.14 498.00
[Maximum dose received (mg/kg)
n 2 28 50
Mean (SD) 0.149 (0.0409) 0.121 (0.0654) 0.133 (0.0573)
Median 0.16 016 0.16
Min, Max 005,019 001,018 001,019
[Maximum dose received (mg/kg), n (%)
<0.03 [ 4(143) 4(8.0)
>0.03 10 0.06 20.0) 5017.9) 7(14.0)
>0.06 10 0.12 4(182) 4(143) 8(16.0)
>0.12100.15 3(13.6) 13.6) 4(8.0)
>0.15 13 (59.1) 14(50.0) 27 (54.0)
[Maintenance Period
Mean daily dose (mg/kg)
n 20 2 42
Mean (SD) 0.144 (0.0405) 0.140 (0.0537) 0.142 (0.0473)
Median 0.16 018 017
Min, Max 006,018 002,018 002,018
Mean daily dose (mg/kg) Category, n (%)
<0.03 0 136 129
>0.03 10 0.06 200.1) 3(10.7) 5(10.0)
>0.06 10 0.12 5227 3(10.7) 8(16.0)
>0.12100.15 3(13.6) 3(10.7) 6(12.0)
>0.15 10 (45.5) 12 (429) 22 (44.0)
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Disease Cohort

SGTC
(Subset of
POS Total
(N=149) (N=180)
Category n (%) n (%)
TEAEs 134(89.9) | 26 (83.9) | 53 (98.1) | 160 (85.9)
[Treatment-related TEAEs 95(63.8) | 25(80.6) | 36(66.7) | 120 (66.7)
Severe TEAEs 10(67) | 4(129) | 4(74) | 14(78)
Serious TEAEs 23(154) | 4(129) | 13 (24.1) | 27(15.0)
Deaths 1(0.7) 0 0 1(0.6)
Other SAEs 22(148) | 4(12.9) | 13 (24.1) | 26 (14.4)
Life threatening 0 0 0 [

Requires inpatient hospitalization or prolongation of | 21 (14.1) | 4(12.9) | 13 (24.1) | 25(13.9)
existing hospitalization

Persistent or significant disability or incapacity 107 0 0 1(0.6)
Congenital anomaly/birth defect 0 0 0 0
Important medical events 107 0 0 1(0.6)

ITEAES leading to study drug dose adjustment 69 (46.3) | 15 (48.4) | 24 (44.4) | 84 (46.7)

TEAEs leading to study drug withdrawal 1404 | 307 | 267 | 1704
TEAEs leading to study drug dose increase 0 132) 0 1(0.6)
TEAES leading to study drug dose reduction 60 (40.3) | 13 (41.9) | 22 (40.7) | 73 (40.6)
TEAES leading to study drug dose interruption 0 0 0 0

Subjects were classified as POS or PGTC seizures by the investigator. SGTC is the subset of POS subjects who
record Secondarily Generalized Seizures during the Baseline period.

For each row category. a subject with two or more adverse events in that category is counted only once.
MedDRA Version 21.0.

MedDRA = Medical Dictionary for Regulatory Activities. N = total number of subjects in the sample group, n =
number of subjects used in the analysis, PGTCS = primary generalized tonic-clonic, POS = partial-onset
seizures. SAE = severe adverse event. SGTC = secondarily generalized tonic-clonic,

TEAE = treatment-emergent adverse event.
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Perampanel

Cohort 1
Cohort 2 27 to <12
22 to <7 Years Years Total
N=22) (N=28) (N=50)
Category n (%) n (%) n (%)
|All TEAEs 22 (100) 27 (96.4) 49 (98.0)
[Treatment-related TEAES® 19 (86.4) 22(78.6) 41(82.0)
Severe TEAEs 3(13.6) 3(10.7) 6(12.0)
[Treatment-emergent SAEs 3(13.6) 5(17.9) 8(16.0)
Deaths” 0 0 0
Other SAEs® 3(13.6) 5(17.9) 8(16.0)
Life threatening 0 0 0
Required inpatient hospitalization or prolongation of | 3 (13.6) 4(14.3) 7(14.0)
existing hospitalization
Persistent or significant disability or incapacity 0 0 0
Congenital anomaly/birth defect 0 0 0
TImportant medical events 0 2(7.1) 2(4.0)
ITEAE: leading to study drug dose adjustment 9(40.9) 8(28.6) 17 (34.0)
TEAE: leading to study drug withdrawal 1(4.5) 207.1) 3(6.0)
TEAE: leading to study drug dose increases 1(4.5) 0 1(2.0)
TEAEs leading to study drug dose reduction 8(36.4) 6(21.4) 14 (28.0)
TEAE: leading to study drug dose interruption 1(4.5) 0 1(2.0)
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Disease Cohort
SGTC
(Subset of
POS PGTC POS) Total
MedDRA System Organ Class (N=149) | (N=31) | (N=54) | (N=180)
Preferred Term n (%) n (%) n (%) n (%)
Subjects with any TEAE 134(39.9) | 26(83.9) | 53 (98.1) | 160 (88.9)
Gastrointestinal disorders 40(26.8) | 11(35.5) | 19(35.2) | 51(28.3)
Diarhoea 8(54) | 307 | 356 | 116D
Vomiting 16(10.7) | 4(129) | 7(13.0) | 20(1L.1)
General disorders and administration site conditions 34(22.8) | 6(194) | 10(185) | 40(222
Fatigue 8(5.4) 162 | 267 9(5.0)
Pyrexia 20034) | 307 | 7(13.0) | 23(128)
Infections and infestations 81(54.4) | 11(355) | 35(648) | 92(5L1)
Gastroenteritis 11(74) | 2065 | 6(LY | 13(72)
Influenza 15 (10.1) [} 8(14.8) | 15(8.3)
Nasopharyngitis 320215 | 3097 | 16(29.6) | 35(19.4)
Upper respiratory tract infection 1067 | 162 | 267 | 16D
Nervous system disorders 80(53.7) | 21(67.7) | 20(53.7) | 101 (56.1)
Dizziness 18(121) | 5(161) | 7(13.0) | 23(12.8)
Headache 9(60) | 4(129) | 1(1.9) | 13(7)
Somnolence 42(282) | 5(161) | 17(31.5) | 47(26.1)
Psychiatric disorders 55(36.9) | 11(355) | 17(315) | 66(36.7)
Aggression 150100 | 162 | 267 | 1689
Trritability 18(121) | 5(161) | 8(148) | 23(12.8)

Subjects were classificd as POS or PGTC scizures by the investigator. SGTC is the subsct of POS subjects who
record sccondarily gencralized scizures during the Baseline period.

Subject with 2 or more AEs in the same system organ class (or with the same preferred term) is counted only
once for that system organ class (or preferred term).
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Cohort 2 Cohort 1
>2 to <7 years | >7 to <12 years Total
MedDRA SOC (N=22) (N=28) (N=50)
PT n (%) n (%) n (%)
Subjects with any TEAE 22 (100) 27 (96.4) 49 (98.0)
Gastrointestinal disorders 6(27.3) 11(39.3) 17 (34.0)
Vomiting 3(13.6) 5(17.9) 8 (16.0)
Abdominal pain upper 0 4(14.3) 4(3.0)
General disorders and administration site conditions 13 (59.1) 12 (42.9) 25 (50.0)
Pyrexia 8 (36.4) 4(143) 12 24.0)
Fatigue 1(4.5) §(28.6) 9 (18.0)
Tritability 3(13.6) 5(17.9) 8 (16.0)
Infections and infestations 9 (40.9) 5 (28.6) 17 (34.0)
Upper respiratory tract infection 3(13.6) 2(7.1) 5 (10.0)
Tovestigations 4(18.2) 7(25.0) 11(22.0)
Weight increased 1(4.5) 3(10.7) 4(3.0)
Metabolism and nutrition disorders 4(18.2) 6(21.4) 10 (20.0)
Increased appetite 0 3(10.7) 3(6.0)
[Nervous system disorders 15 (68.2) 14 (50.0) 29 (58.0)
Sommolence 4(18.2) 3(10.7) 7 (14.0)
Dizziness 3(13.6) 2(7.1) 5 (10.0)
[Psychiatric disorders 9 (40.9) 12 (42.9) 21 (42.0)
Aggression 3(13.6) 1(3.6) 4(3.0)
Respiratory. thoracic and mediastinal disorders 8 (36.4) 3(10.7) 11(22.0)
Cough 3(13.6) 1(3.6) 4(3.0)
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Disease Cohort

SGTC
[Parameter (Unit) (Subset of
Visit POS)
Statistic
[Height (cm)
Baseline
N 149 2 54 178
Mean (SD) 126.65 131.08 12221 12737
(14203) | (13311) | (11960) | (14.197)
Median 12550 129.00 122,60 126.00
Min, max 89.6.1578 | 1138.157.0 | 8961473 | 896.1578
Week 23
N 113 19 45 132
Mean (SD) 130.06 130.87 12512 130.18
(14872) | (13.075) | (11915 | (14583)
Median 129.00 127,50 12650 12875
Min, max 9101625 | 1160,1595 [ 91.0.1484 | 910.1625
Change from Baseline
N 113 18 45 131
Mean (SD) 257(1932) | 184 (1111) | 229 (2.030) | 247 (1855)
Median 240 205 250 240
Min, max 90 | -1034 53 62,90
|Weight (Ke)
Baseline
N 149 31 54 180
Mean (SD) 28.09 3043 [2470(8748)| 2849
(10649) | (11.299) (10.768)
Median 2480 2630 2205 25.00
Min, max 161,647 | 160,590 | 161,555 | 160.647
Week 23
N 114 20 46 134
Mean (SD) 3009 [30.15(9260)(26.08(9299)  30.10
(11.805) (11430)
Median 2655 2830 2335 2675
Min, max 165,694 | 188,562 | 165626 | 165694
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Disease Cohort
SGTC
[Parameter (Unit) (Subset of
Visit PGTC POS)
Statistic o=31) )
Change from Baseline
N 114 20 46 134
Mean (SD) 1.87(2.593) | 1.81(3.186) | 162 (2.166) | 1.86(2676)
Median 1.60 195 145 1.60
Min, max 31172 | 8663 .78 | 86,172
[msulin-like Growth Factor-1 (amol/L)
Baseline
N 144 31 52 175
Mean (SD) 242(1483) | 259(1391) | 208(997) | 245(14.64)
Median 205 20 195 210
Min, max 5.79 5.64 6.45 5.79
Week 23
N 111 18 45 129
Mean (SD) 268 (1589) | 248(1620) | 256 (14.68) | 265 (1589)
Median 20 20 210 220
Min, max 0.69 9.58 4.62 0,69
Change from Baseline
N 106 18 43 124
Mean (SD) 17895 | 06025 | 37010 | 16@71)
Median 15 00 20 10
Min, max 31,33 9.18 -12.33 3133
[Thyrotropin (mIU/L)
Baseline
N 146 30 53 176
Mean (SD) 2682 3.080 2267 2750
(5897 | @2919) | (11873) | (17282)
Median 2255 2565 1930 2270
Min, max 0101098 | 032,930 | 068.7.11 | 0.10.1098
Week 23
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Disease Cohort

SGTC
[Parameter (Unit) (Subset of
Visit POS PGTC POS)
Statistic =149) o=31) (N=54)
N 105 17 43
Mean (SD) 2755 2795 2410 2761
(5232 | 78y | (2017) | (15472)
Median 2450 1720 2150 2445
Min, max 064825 | 068588 | 064693 | 064825
Change from Baseline
N 104 17 42 121
Mean (SD) 0141 0519 0271 0048
(10523) | (14828) | (09514) | (11387)
Median 0135 0.250 0210 0070
Min, max 280,294 | 447124 | -175.294 | 447294
[Thyroxine, Free (pmol/L)
Baseline
N 146 30 53 176
Mean (SD) 1529 (3.993) | 1537 (2.160) | 15.83 (4.727) | 15.30 (3.740)
Median 1420 15.50 1420 1420
Min, max 77.387 | 116,206 | 77387 | 77.387
Week 23
N 104 17 43 121
Mean (SD) 1529 (3.930) | 15.35 (2.866) | 16.24 (5303) | 15.30 (3.788)
Median 1550 15.50 15.50 1550
Min, max 90.348 | 103,194 | 90348 | 90348
Change from Baseline
N 103 17 2 120
Mean (SD) -0.07 (4.107) | -0.38 (2.088) | 0.06 (5.667) | -0.12 (3.880)
Median 0.00 -130 0.00 000
Min, max 232,167 | 2639 | 232,167 | 232167
[Triiodothyronine. Free (pmol/L)
Baseline
N 146 30 53 176
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Disease Cohort

SGTC
[Parameter (Unit) (Subset of
Visit PGTC POS)
Statistic 31) )
Mean (SD) 5.96(1.061) | 6.10(0812) | 581(0.920) | 598 (1.022)
Median 6.00 620 590 600
Min, max 25,114 4688 26,79 25114
Week 23
N 108 18 45 126
Mean (SD) 599 (0.961) | 6.14(0.837) | 6.01(0.989) | 6.01 (0.943)
Median 590 625 6.00 600
Min, max 40.86 46.74 40.86 40.86
Change from Baseline
N 105 18 # 123
Mean (SD) 006 (0915) | 0.16 (0.699) | 022 (0.972) | 0.03 (0.888)
Median 000 030 030 000
Min, max 2026 | 1415 20,26

2026
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Disease Cohort

SGTC
(Subset of
POS PGTC POS) Total
Enrolled in Extension A. n 116 20 43 136
Not treated. n 0 0 0 0
Treated. n (%) 116 (100.0) | 20(100.0) | 43(100.0) | 136 (100.0)
Completed Extension A, n (%) 105(90.5) | 17(85.0) | 40(93.0) | 122(89.7)
Discontinued Extension A. n (%) 11(9.5) 3(15.0) 3(7.0) 14(10.3)
Primary reason for discontinuation®. n (%)
Adverse event® 3026 2(10.0) 1(2.3) 5(3.7)
Subject choice 3026 0 1(23) 322
Inadequate therapeutic effect 326 1(5.0) 0 42.9)
Withdrawal of consent 1(0.9) 0 12.3) 1(0.7)
Other 1(0.9) 0 0 1(0.7)





image34.png
ST e T Ve
- sy

[Disease Cotort

Aualyss Sekzures

|y Windov Percant Percent

Stnitc Acwst | Chamge | Acwat | Clange Actust | Percem Change

lpos

Tonl P05 wizuer

[Com———

w « - 108 - s -

Mean (5D) %058 - 10197 - 9535 -
a3 ) avsoie)

Metin 1567 - 2696 - 516 -

M, . 05,0526 - 0510385 - 0510385 -

[ro—r—

|icor)

a w w 105 108 s s

Mean (5D) s126 s 619 37 990 5
aosses) | @mesy | aooo | aosay | oLeos) 5369

Medin 1316 e 1459 “on 170 “on

Min, e 00,4425 | 1000791 | 00,6355 | 1000590 | 00,6355 | 1000590

s Cliemetin | - | (Ss326 | - | smaom | - s s

Tratmen Phase

|Coe Extension)

» “ w 108 108 s 145

Mean (5D) s 2558 37 e se31 032
aosomy | @om) | @esy | qoons | es79) e

Medin 1567 3930 1616 e 1616 607

Min, max 00,4575 | 100002103 | 00,6355 | -1000.5400 | 00,6385 | -1000. 5090

osClometin | - | (wsaaas | - | eoon-son | -

[sote

5G sizwes

[Precamment Phase

B I3 - » - o -

Mesn (5D) o2 - s - 5790 -
(630 02029 (0.6,

Medin 1077 - 1037 - 1087 -

Min,max 10,3339 - 10,4583 - 10835 -

[m—r—

(Core)

N " " » Bl o o

Mesa (5D) 3496 s 2628 s1os 2001 sis1
o | Guen | Gsis | Gsae | esem) @)

Median 35 634 ass <061 48 w58

M, max 022868 | 916318 [00.2113| -000.nso | 0068 | -1000.1180

oviClfometin | - | sy | - | swoasy | - o7, sy

Testment Phas

(Core-Exinsion)

B 3 " B B s s

Mesa (5D) 3470 sads 2 ssos 2633 sas6

Gieso) | Gss) | des | Goios Gresy

Medin 025 36 42 so1 wn

M. max 16315 | 00,1956 | 1000180 | 002883 | 10001180

oiClfometion | | (2053720 | - | wossrso | - 45,5730





image35.png
Tto <12 Years

Toul

-134)
IDicease Cobort
Analyss Seizures
|Analyss Window Percent Percent
Statistc Act Change | Acusl | Change Acwal | Percent Change
lpotc
PGIC seizures
[Pretreament Phase
u 3 - 1 - 2 -
Mean (5D) L8t - 035 - 532 -
1935 3958 )
Median Los - s - s -
M, max 03.40 - 00,502 - 03,502 -
Trcamen Phase
|Core)
a s 5 19 1 2 2
Mean (5D) s3t 5368 55 19795 540 21921
cme | csasy | ases | aosss | aany (690650
14 652 085 5194 130 .
00,142 | 100012176 | 00.474 | -1000.44706 | 00474 | 100044706
- |e00o 2| - | 0000 ren | - (10000, -17.65)
3 1 1 2 2
30 3556 752 sist 722 11557
oy | csse) | sy | euen | i (s35543)
12 sess 101 3068 137 s
00,142 | 100012176 | 00.375 | -1000.21674 | 00375 | 100021674
osteCliormedin | - |(10000121780|  ~ | (10000.060) - (10000,060)
lpo1coficE
PGTC seizwes
[Pretresment Phsse
a 2 - ” - 1 -
Mean (5D) - 907 - 50 -
@o6n asmy ason)
Medion 25 - 31 - 31 -
M, s 1140 - 09,502 - 095 -
[rm——
a 2 2 w ” 1 1
Mean (5D) s0 ss0s 907 266 95 2638
(s50) G092 | as7) | ossex (1s99) 06266)
Median 50 ssos 09 19 1 6
M, max 17042 | ss6s.a276 | 00474 | 100044706 | 00474 | -1000.44706
osteCliormedian |~ | ses1276) | - | (1000.247) - 1000,177)
[——
|(Core*Extension)
u 2 2 " ” 1 1
Mean (5D) 796 ss030 s10 9636 500 14731
@89 | ooy | a2sss | sote) | aise 73015)
Median 796 S04 100 3968 1 3968
M, s 17,042 | 6912176 | 00375 | 00021674 | 00375 | 100021674
ot Clioemedisn |~ |(sessansn| - | cloooass) | - (1000,060)





image36.png
Disease Cobort
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