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1. INTRODUCTION

This report contains up to date information on the ongoing research projects in the Division of
Pediatric Neurology for the period of January 1, 2022 to March 31, 2022. The main objective of
the report is to familiarize the members of Pediatric Neurology with the current research activities.
The studies presented in the report are divided into two major categories: ongoing prospective
studies and retrospective studies. Each study category is further divided in 4 subcategories:
Epilepsy, Brain Injuries / Inflammation, Developmental Malformation / Neuromuscular Diseases
and Neuro-oncology. The number of studies per category and subcategory is presented in the table
below.

Number of Ongoing Studies in the Divisions of Pediatric Neurology
Category Prospective Retrospective Total
Epilepsy 31 (2 new) 18 (1closed) 49
Brain Injuries/Inflammation 5 (1 new) 0 5
Developmental Malformations/ 11 (1 new, 2

) 5 16
Neuromuscular Diseases closed)
Neuro-oncology 0 4 4
QA projects 1 0 1
Total 48 27 75

Detailed description of the purpose, objectives, budget and sample size of each study is presented
in the next two sections of this report.
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2. ONGOING PROSPECTIVE STUDIES

2.1. EPILEPSY

1. fMRI Study - PI: Dr. Bjornson

Multi-Site Pediatric Network for fMRI Mapping in Childhood Epilepsy

Funding | Source | Amount | Study Anticipated # of Approvals Status Abstract/
$ period enrolment | subjects Paper/

enrolled Manuscript

N/A N/A | N/A 2006 200 168 yes active Abstract,
ongoing 45™ Annual

Congress

of CNSF,

June 2010

The purpose of this study is to establish the utility of functional Magnetic Resonance Imaging
(fMRI) to identify atypical language in childhood localization related epilepsy, by using a variety
of language paradigms that have already been tested in normal children and patients with epilepsy.

The study objectives include:

To establish the network infrastructure for multi-site collection and management of
functional imaging data linked to a database of common assessments and measures;

To establish the feasibility of conducting multi-site fMRI by identifying patients with
atypical language, and to provide pilot data necessary to conduct a large scale study to
compare fMRI findings to invasive methods (IAT, ECS, surgical outcome).

To achieve our goals, we will establish an imaging consortium with web based access and central
data storage. A multi-centre, cross sectional prospective study will use fMRI to study patients
undergoing epilepsy surgery. A web based system will be established that will allow entry of
clinical variables and imaging data. Clinical data will be collected as part of routine evaluation for

chronic epilepsy in children considered for epilepsy surgery. The Inclusion Criteria are:
Patients undergoing comprehensive epilepsy evaluation;

There are 168 subjects enrolled in the study, with one enrolment in the last quarter.

Children between 3-19 years of age.

2. EEG-MEG/EEG-fMRI Epilepsy Study — PI: Dr Bjornson/ Dr Williams

Pediatric Integrating Neurophysiology with Neuroimaging for Pediatric Epilepsy Connectomics

Funding | Source | Amount Study | Anticipated # of Approvals Status Abstract/
$ period enrolment | subjects Paper/
enrolled Manuscript
Yes Internal 60K 2018 10 7 yes active N/A
funds 2022

The aim of the study is to establish the feasibility of using EEG-MEG and EEG-fMRI to localize
inter-ictal spike related activity. We will begin data collection with data obtained from prescribed
protocols. We will assess the applicability of multimodal imaging methods using standard study
paradigms already tested in clinical practice. Studies will be performed with children and
adolescents (7 to 17 years and verbal) with specific epilepsy clinical profiles determined as part of
routine clinical care. As a consequence, all children will have clinical, EEG, structural MRI and
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neuropsychological assessments. Children will be excluded if they have contraindications to MR
scanning or are unable to cooperate and complete study tasks.

MEG and EEG-fMRI literatures suggest that both methods may make positive contributions to the
pre-surgical work-up; however, it remains unclear as to why the findings remain so mixed. Only
testing both the MEG and EEG-fMRI paradigms with representative groups drawn from the
population of pediatric epilepsy patients at BCCH will determine the utility of both methodologies
for children with medication-resistant epilepsies in the province of British Columbia.

The study has been approved and is active. Two adult control subjects and five children have
been enroled in the study. There were no enrolments in the last quarter.

3. Lorcaserin Dravet Syndrome Study — PI: Dr. Boelman

A Multicenter, Double-Blind, Randomized, Placebo-Controlled, Parallel-Group Study with Open-
Label Extension Phase of Lorcaserin as Adjunctive Treatment in Subjects with Dravet Syndrome

Funding | Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period | enrolment | subjects Paper/
enrolled Manuscript
yes Eisai 29K/pt 2021- 3-5@ 0 yes active
19K site | 2024 BCCH
fees

This is a multicenter, multiple-dose, randomized, double-blind, placebo-controlled, parallel-group
adjunctive therapy study in subjects with Dravet syndrome. The study will consist of a Core Study
and open-label Extension Phase.

Core Study
Primary Objective
e The primary objective of the study is to demonstrate that lorcaserin has superior efficacy

compared to placebo on percent change in frequency of convulsive seizures per 28 days in
subjects with Dravet syndrome.

Secondary Objectives
e To evaluate whether lorcaserin has superior efficacy compared to placebo on the 50%
responder rate (percent of subjects with at least 50% reduction in frequency of convulsive
seizures per 28 days compared to baseline)
e To evaluate whether lorcaserin has superior efficacy compared to placebo on the proportion
of subjects who are free from convulsive seizures

e To characterize the pharmacokinetics (PK) of lorcaserin and the relationship between
lorcaserin plasma concentrations, efficacy, and safety

e To evaluate the safety and tolerability of lorcaserin in subjects with Dravet syndrome

Extension Phase:
e To evaluate the safety and tolerability of lorcaserin
e To characterize the pharmacokinetics (PK) of lorcaserin and the relationship between
lorcaserin plasma concentrations, efficacy, and safety

e To summarize the efficacy of lorcaserin as measured by percent change in frequency of
convulsive seizures

e To summarize the efficacy of lorcaserin as measured by percent change in frequency of
each type of seizure
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To summarize the efficacy of lorcaserin as measured by proportion of subjects who are
free from convulsive seizures

To summarize the efficacy of lorcaserin as measured by proportion of subjects who are
seizure-free

To summarize the efficacy of lorcaserin as measured by percent change in frequency of
clusters

To summarize the efficacy of lorcaserin as measured by CGIC

To summarize the efficacy of lorcaserin as measured by on quality of life

There are no patients enrolled yet in this clinical trial.

4. Lorcaserin Extended Access Program Study — PI: Dr. Boelman

Extended Access Program and Retrospective Chart Review for Lorcaserin in Dravet Syndrome
and Other Refractory Epilepsies

Funding | Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period | enrolment | subjects Paper/
enrolled Manuscript
yes Eisai 19K/pt 2022- | 5@ BCCH 0 yes active
18K site | 2028
fees

This protocol includes an Extended Access Program (EAP) for patients who have completed the
Lorcaserin Dravet Sy study described above, and who, based on the treating physician’s judgment,
had a clinical benefit.

The primary objective is to provide continued access of lorcaserin to patients with Dravet
syndrome and other refractory epilepsies.

Secondary Objectives:

To summarize the efficacy of lorcaserin as measured by percent change in frequency of
convulsive seizures

To summarize the efficacy of lorcaserin as measured by the 50% responder rate (percent
of patients with at least 50% reduction in frequency of convulsive seizures per 28 days)
compared to baseline

To summarize the efficacy of lorcaserin as measured by the proportion of patients who are
free from convulsive seizures

To summarize the efficacy of lorcaserin as measured by percent change in total seizure
frequency

To summarize the efficacy of lorcaserin as measured by the 50% responder rate (percent
of patients with at least 50% reduction in total seizure frequency per 28 days) compared to
baseline

To summarize the efficacy of lorcaserin as measured by the proportion of patients who are
seizure-free

To summarize the retention rate of patients started on lorcaserin

To evaluate the safety and tolerability of lorcaserin

The study is REB approved, however the institutional approval is pending Lab approval. Lab will
start reviewing new applications in May, due to the initiation of CST at the BCCH site.
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5. TAK-935-3001-Dravet Syndrome Study — PI: Dr. Boelman-new study this quarter

A Multicenter, Randomized, Double-Blind, Placebo-Controlled, Parallel Group Study to Evaluate
the Efficacy, Safety, and Tolerability of Soticlestat as Adjunctive Therapy in Pediatric and Young
Adult Subjects With Dravet Syndrome (DS)

Funding | Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period enrolment subjects Paper/
enrolled Manuscript
yes Takeda | 22K/pt 2022- 3-5@ 0 No Not
23K site | 2028 BCCH started
fees yet

The purpose of this Phase 3 clinical trial is to evaluate the safety, tolerability, and efficacy of
soticlestat as an adjunctive therapy in pediatric patients and young adults with Dravet Syndrome
(DS).

Soticlestat is a first-in-class small molecule inhibitor of cholesterol-24-hydroxylase (CH24H) in
the brain. Soticlestat has shown antiseizure efficacy in nonclinical studies, including models
relevant to the rare developmental epileptic encephalopathies (DEEs) that are inadequately treated
by current adjunctive antiepileptic drugs.

Primary Objectives:

e To assess the efficacy of soticlestat in reducing convulsive seizure frequency as add-on
therapy to SOC as compared with placebo during the full treatment period (titration +
maintenance).

e To assess the efficacy of soticlestat in reducing convulsive seizure frequency as add-on
therapy to SOC compared with placebo during the maintenance period only.

Research Design:

This is a phase 3, global, multicenter, 1:1 randomized, double-blind, placebo-controlled, parallel-
group study to evaluate the efficacy, safety, and tolerability of soticlestat as an adjunctive therapy
in pediatric and young adult subjects with DS. The treatment period is approximately 16 weeks.
The total duration of the study is approximately 25 weeks for subjects who complete the study and
choose not to roll over to the open-label extension (OLE) study. For those who roll over to the
OLE study, the study duration is 3 weeks shorter.

This study consists of the following periods:
e 4-to 6-week screening/baseline period.
e 16-week treatment period (4-week titration period and 12-week maintenance period)
e 1-week taper period for those discontinuing study drug, followed by a 2-week safety
follow- up visit or phone call.

The study is under REB review, and hasn’t started yet.

6. STXBP1 Registry — PI: Dr. Boelman
A National STXBP1 Registry and Family Resource

Funding | Source | Amount Study | Anticipated # of Approvals Status Abstract/
$ period enrolment | subjects Paper/
enrolled Manuscript
no 2018 50 21 yes active N/A
2023
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We wish to establish a secure Canadian registry & family resource for patients who are affected
by STXBP1 gene mutations. These mutations cause a rare neurodevelopmental disorder that starts
in early childhood with drug-resistant epilepsy, a movement disorder, intellectual disability &
autism spectrum disorder. With very few patients known to us across the country, we do not have
a complete characterization of this disorder, nor are there any personalized treatments or any
family support or patient advocacy groups in Canada.

The registry will facilitate a better understanding of how we can make the greatest impact on the
patients’ quality of life by understanding the experiences across the lifespan from the patients,
their families & clinicians. We hope to facilitate a sense of belonging for patients & their caregivers
that may foster them reaching out to each other for support, advocacy & the sharing of ideas. T/here
are 21 enrolments, with no enrolments in the last quarter.

7. Angelman Syndrome Study - PI: Dr. Boelman
A Prospective Natural History Study of Angelman Syndrome for Therapeutic Development

Funding | Source | Amount Study | Anticipated # of Approvals Status Abstract/
$ period enrolment | subjects Paper/
enrolled Manuscript
yes BCH 10,000 2020 250 total 13 yes active N/A
2026 15 @
BCCH

The purpose of the study is to increase our understanding of the long-term natural history of
Angelman Syndrome (AS) and obtain AS-specific norms for outcome measures that can be used
in AS clinical trials, ultimately improving the care of individuals with AS.

We hypothesize that through this study, we will collect data so as to better determine appropriate
outcome measures and endpoints for clinical trials.

Primary objective: To analyze the changes over time in sleep disturbance, adaptive functioning,
maladaptive behaviors, and anxiety in a cohort of children and adults with AS.

Secondary objectives include, but are not limited to, the analyses of the prevalence of medical
complications such as seizures, ages at which specific developmental milestones are achieved,
prevalence of behavioral traits that are not necessarily maladaptive at different ages, changes in
facial characteristics over time, as well as changes in levels of parental stress and quality of life
for the family over time.

This is a longitudinal observational investigation into the natural history, morbidities, and
mortality of Angelman syndrome (AS).

There are 13 subjects enrolled in the study, with 1 enrolment in the last quarter.

8. Black Light Study — PI: Dr. Connolly/Lagace

Commercial Hand-held Black Light to Facilitate Screening for Neurocutaneous Disorders

Funding | Source | Amount Study | Anticipated # of Approvals | Status Abstract/
$ period enrolment subjects Paper/
consented Manuscript
No 2021 - 10 8 yes active N/A
2023
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The purpose of this pilot study is to show that a commercial hand-held black light is non-inferior
to a Wood’s lamp to identify hypomelanotic lesions in fair skin patients with known
neurocutaneous disorders.

The primary hypothesis is that a commercial hand-held black light is non-inferior to a Wood’s
lamp to identify hypomelanotic lesions in light skin patients with known neurocutaneous disorders.
The secondary hypothesis is that a commercial hand-held black light is equivalent to a Wood’s
lamp to identify hypomelanotic lesions in fair skin patients with known neurocutaneous disorder.

The primary objective is to identify if a commercial hand-held black light can identify all the
hypomelanotic lesions identified with a Wood’s lamp to demonstrate non-inferiority of
commercial hand-held black light to Wood’s lamp. The second objective is to demonstrate the
equivalence of commercial hand-held black light to Wood’s lamp. The third objective is to report
descriptive epidemiological data about hypomelanotic lesions in TSC patients. The primary end
points will be the skin tone and the number and size of hypomelanotic lesions identified under
normal lighting and with a Wood’s lamp and a commercial hand-held black light. Secondary end
points will include age, pre or post puberty status, sex, diagnosis and if there is a genetic
confirmation of diagnosis.

This will be a comparative randomized descriptive pilot study where each patient will be his/her
own control. Since TSC is a neurocutaneous disease with hypomelanotic lesions, we will recruit
patients attending the TSC Clinic at BC Children’s Hospital.

There are 8 subjects enrolled in the study, with no enrollments in the last quarter.

9. BBD in Epilepsy Study — PI: Dr. Afshar/Dr. Connolly
Prevalence of Bladder and Bowel Dysfunction (BBD) in pediatric patients with Epilepsy

Funding | Source | Amount Study | Anticipated # of Approvals | Status Abstract/
$ period enrolment subjects Paper/
consented Manuscript
no 2021 - 50 8 Yes active N/A
2023

Functional disorders of the lower urinary tract and bowel known as Bladder and Bowel
Dysfunction (BBD) are one of the most common reasons for outpatient referrals to pediatric
urologists. Diagnosis and management of BBD in a timely manner is important to prevent future
complications such as recurrent urinary tract infections and renal failure and to improve the quality
of life of the affected children and their families. It is suggested that the neurological pathways
that regulate bladder and bowel control might be disturbed in children with epilepsy. Based on
this, we expect the frequency of BBD in children with epilepsy to be higher than the general
population (2-20%). However, overlapping presentation between epilepsy and BBD (e.g., urinary
incontinence around the time of epilepsy or urinary problems associated with anti-seizure
medications) makes the diagnosis of BBD in this group of pediatric patients more challenging.
This study is the first to use a validated tool to determine what percentage of children with epilepsy
are affected by BBD at the same time.

Purpose: To improve the diagnosis and management of BBD in children with epilepsy.

Hypothesis:
e The prevalence of BBD in children with epilepsy is higher than 20%
e There is an association between BBD and anti-seizure medications.

Objective: To determine the prevalence of BBD in pediatric patients with epilepsy

Research Progress Report — Pediatric Neurology, March 31, 2022 Page 11 of 57




Specific Aims:
e To determine the prevalence of BBD based on the type of epilepsy.
e To determine the association of anti-seizure medications and prevalence of BBD.

There are 8 subjects enrolled in the study, with no enrollments in the last quarter.

10. XPF-009-301 EPIK study — PI: Dr. Connolly-new study this quarter

A Phase 3 Study of Adjunctive XEN496 in Pediatric Subjects with KCNQ2 Developmental and
Epileptic Encephalopathy of EPX-100 (Clemizole Hydrochloride) as Adjunctive Therapy in
Patients with Dravet Syndrome

Fundin | Source Amount Study | Anticipated # of Approvals | Status Abstract/
g $ period enrolment subjects Paper/
consented Manuscript
Yes Xenon 51K/pt, 2022 2-3 0 pending Not N/A
25K start 2026 started
up fees yet

The purpose of this study is to evaluate the safety, tolerability, and efficacy of XEN496, in infants
and children with KCNQ2-DEE, given the strong mechanistic rationale for ezogabine use in this
unique form of epileptic encephalopathy.

Hypothesis: Patients treated with XEN496 will demonstrate a decrease in seizure frequency from
baseline compared to the placebo in pediatric patients with KCNQ2-DEE.

Primary objective: To evaluate the efficacy of XEN496 as adjunctive therapy in reducing seizure
frequency compared to placebo in pediatric patients with KCNQ2-DEE.

Key Secondary objective: To evaluate the proportion of pediatric patients with KCNQ2-DEE who
achieve a >50% reduction from baseline in seizure frequency when taking XEN496, compared
with placebo.

Additional Secondary objective: To evaluate Caregiver Global Impression of Change (CaGI-C)
and Caregiver Global Impression of Severity (CaGI-S) scores in pediatric patients with KCNQ2-
DEE taking XEN496, compared with placebo.

Research Design: Approximately 40 participants will be randomized in a blinded manner to either
the XEN496 or placebo treatment group in a 1:1 ratio. Participants, caregivers, outcomes
assessors/adjudicators, investigators, and sponsor will be blinded to treatment allocation.

The study has been submitted to REB. The review/approval process is in progress.

11. ARGUS Trial — PI: Dr. Connolly

A 20-Week Multicenter, Randomized, Double-Blind, Placebo-Controlled Trial of EPX-100
(Clemizole Hydrochloride) as Adjunctive Therapy in Patients with Dravet Syndrome

Fundin | Source Amount Study | Anticipated # of Approvals | Status Abstract/
g $ period enrolment subjects Paper/
consented Manuscript
Yes | Epygenix | 86.4K/pt, 2022 2-3 0 pending Not N/A
Therapeu | 36K start 2026 started
tics up yet

This is a 20-Week Multicenter, randomized, double-blind, placebo-controlled, dose escalation
design of EPX-100 (Clemizole HCI) as adjunctive therapy in Patients with Dravet Syndrome.
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The primary objective is to evaluate the efficacy of EPX-100 orally in divided doses as adjunctive
therapy compared with placebo in participants with Dravet Syndrome, in terms of the mean percent
change in countable convulsive seizure frequency (CCSF1) in the Titration and Maintenance
(T+M) periods relative to baseline.

Secondary Objectives:

To evaluate the difference between EPX-100 vs placebo in proportion of participants with
>50% reduction in the median countable convulsive seizure frequency between 4-week
Baseline period (Observational Phase) and final 4-week period of the 12-week maintenance
Period.

To evaluate the difference between EPX-100 vs placebo in proportion of participants with
>25% reduction in the median countable convulsive seizure frequency between 4-week
Baseline period (Observational Phase) and final 4-week period of the 12-week
Maintenance Period.

To compare the difference between EPX-100 vs placebo in the number of countable
convulsive seizure-free days during the final 4-week Maintenance Phase vs the
Observational Phase.

To describe the difference between EPX-100 vs placebo in the reduction in episodes of
status epilepticus1, between 4-week Baseline period (Observational Phase) and final 4-
week period of the 12-week maintenance Phase.

To evaluate the median difference between EPX-100 vs placebo in the percent change per
28-day frequency of all seizures I the final 4-weeks of the 12-week treatment period
(Maintenance Phase) relative to the baseline (4-week Observational Phase).

To compare the incidence of rescue antiepileptic drug (AED) use between treatment arms,
as measured by the number of days on rescue AEDs during the 12-week Maintenance
Phase as compared with the 4-week Observational Phase.

To describe improvement in Clinical Global Impression (CGI).

To describe changes in Quality of Life in Childhood Epilepsy short form (QOLCE-55).
To describe changes in Targeted Behavior using Visual Analog Scales (VAS).

To describe change in the Sleep Disturbance Scale for Children (SDSC) by treatment arm
and by each scheduled visit.

To evaluate the safety of EPX-100 orally in divided doses as adjunctive therapy compared
with placebo.

To determine the PK profile of EPX-100 in plasma during the during the Titration Phase,
Maintenance Phase and Open-Label Extension Phase.

The REB has deferred the study, and re-submission has been made.

12. Flunarizine Study — PI: Dr. Connolly

Flunarizine for Treatment Resistant Absence Epilepsy

Funding | Source | Amount Study | Anticipated # of Approvals | Status Abstract/
$ period enrolment subjects Paper/
consented Manuscript
Yes Xenon 132,600 2019 20 9 Yes active N/A
Pharma 2021

This is an open label, single-center phase 2 study to evaluate the potential clinical efficacy, safety
and tolerability of flunarizine administered as adjunctive treatment in patients diagnosed with
treatment resistant absence epilepsy. It is hypothesized that patients treated with flunarizine will

Research Progress Report — Pediatric Neurology, March 31, 2022 Page 13 of 57




tolerate the study drug safely and demonstrate a decrease in total number of absence seizures per
week compared to a baseline period. Seizure frequency will be documented via seizure diaries and
side effects and safety will be closely monitored. This study will inform the feasibility and utility
of conducting a larger clinical trial.

The primary objective is to assess the efficacy, safety and tolerability of flunarizine compared to
a baseline period on absence seizures in patients with treatment refractory epilepsy taking a
minimum of one anti-seizure medication (ASM).

The secondary objectives are to evaluate EEG changes in patients with absence epilepsy; to
evaluate changes in quality of life for patients; and to evaluate global impression change and
clinical impression of change.

The study is active. A total of 9 subjects have been enrolled so far. Five subjects completed the
study as per protocol, three subjects were withdrawn from the study, and 1 subject was a screen
failure due to increase of the seizures. There were no enrolments during the last quarter. The
SickKids Hospital has been included as an additional centre for the study. They have been already
approved, and the contract has been finalized.

13. Dravet Syndrome & LGS Study (1900) — PI: Dr. Connolly

An Open-Label Extension Trial to Assess the Long-Term Safety of ZX008 (Fenfluramine
Hydrochloride) Oral Solution as an Adjunctive Therapy for Seizures in Patients with Rare
Seizure Disorders Such as Epileptic Encephalopathies Including Dravet Syndrome and Lennox-
Gastaut Syndrome

Funding | Source | Amount Study | Anticipated # of Approvals Status Abstract/
$ period enrolment | subjects Paper/
enrolled Manuscript
Yes Zogenix 25K 2019- 8@ BCCH 7 yes active N/A
start-up 2023
funds
32K/pt

This is an international, multicenter, open-label, long-term safety study of ZX008 in patients with
rare seizure disorders, epileptic encephalopathy, including Dravet syndrome or Lennox-Gastaut
syndrome. Subjects eligible for participation are those with Dravet syndrome who are currently
enrolled in Study ZX008-1503, or those with LGS who have successfully completed Study
7X008-1601-Part 2, and are candidates for continued treatment with ZX008 for an extended period
of time.

Objectives:
The primary objective of the study is to assess the long-term safety and tolerability of ZX008.

The key secondary objectives of the study are:

e To assess the effect of ZX008 on the following effectiveness measures:

e Investigator assessment of convulsive seizure response

e C(Clinical Global Impression — Improvement (CGI-I) rating, as assessed by the investigator

e CGI-I rating, as assessed by the parent/caregiver

e Symptomatic CGI-I for cognition, behavior, motor abilities, as assessed by the
investigator - Symptomatic CGI-I for cognition, behavior, motor abilities, as assessed by
the parent/caregiver
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Subject will be eligible to participate in this trial for up to 36-months, or until ZX008 is approved
in a subject’s country of residence and listed on a patient’s health plan formulary. Thus, the
maximum duration for participation is 36 months. Seven subjects have been enrolled in the study.
The enrolment is completed. The follow-up of the subjects enrolled is as per the study protocol.

14. QOL Study - SickKids — PI: Dr. Connolly
Efficacy Impact of Pediatric Epilepsy Surgery on Health-Related Quality of Life

Funding | Source | Amount Study | Anticipated # of Approvals Status Abstract/
$ period enrolment | subjects Paper/
enrolled Manuscri
pt
Yes CIHR | 270/study 2014- 50@ 29 Yes completed N/A
visit 2022 BCCH enrolment

Epilepsy in children often has catastrophic consequences on multiple domains of health-related
quality of life (HRQL). Medically refractory epilepsy refers to poorly controlled epilepsy in spite
of treatment with two or more antiepileptic drugs. The two main treatments for medically
refractory epilepsy are medical treatment with antiepileptic drugs or surgery.

Primary Objectives:
e Toassess HRQL over two years in children with medically refractory epilepsy, comparing
two treatment groups: surgery and medical therapy.
e To evaluate the mediating and moderating factors for changes in HRQL following
treatment.
e To identify the baseline characteristics predicting HRQL in children at two years after
surgery.
Secondary Objective is to assess whether changes in the children’s HRQL following epilepsy
surgery will be associated with changes in family factors.

Inclusion criteria
o Age4— 18 years (the HRQL instrument has been validated in this age range)
e Medically refractory localization-related epilepsy (assessed by clinical semiology and/or
electroencephalography)

There are 29 subjects enrolled at BCCH, with no enrolments in the last quarter. There are 20
active subjects, and 9 subjects withdrew from the study. The enrolment has been completed and
closed. The active subjects have been completing the questionnaires as per protocol.

15. ANAVEX2-73-RS-003 Rett Syndrome Study — PI: Dr. Datta

A Double-Blind, Randomized, Placebo-Controlled, Safety and Efficacy Study of ANAVEX2-73
in Patients with Rett Sy

Funding | Source Amount | Study | Anticipated # of Approvals Status Abstract/

$ period | enrolment | subjects Paper/
enrolled Manuscript
yes Anavex | 30K/pt 2021- | 5@ BCCH 2 yes active

Life 26K site | 2024
Sciences | fees
Corp.
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This international Phase 2 efficacy, tolerability, and safety study design is a double-blind,
randomized, placebo-controlled, 12-week dose titration study of ANAVEX2-73 oral solution in
the treatment of patients with RTT between 5 and 17 years of age. Approximately 84 participants
of the study with a voluntary option for all patients to continue in a 48-week open-label extension.

Primary Endpoints

e Recording of Adverse Events (AEs); graded AEs according to common Terminology
Criteria for Adverse Events (CTCAE) V5.0.

e Physical and neurological examination.

e Vital signs (heart rate, respiratory rate, systolic blood pressure [SBP], diastolic blood
pressure [DBP], and oral body temperature).

e 12-lead ECG; three consecutive ECGs where participants should be in a resting position
for > 5 minutes prior to each ECG evaluation.

e Clinical laboratory tests (hematology including routine clotting tests; clinical chemistry
including full liver function tests and lipid panel; CYP polymorphisms; and urinalysis).

e (Concomitant medication log.

e PK of ANAVEX2-73 and ANAVEX19-144.

Co-Primary Efficacy Endpoints:

The co-primary efficacy endpoints will be the change from baseline to End of Treatment (EOT) in
the modified intent-to-treat (mITT) population in the following measures:

e Rett Syndrome Behaviour Questionnaire (RSBQ) total score, and

e Clinical Global Impression - Improvement Scale (CGI-I) score

The mITT population is defined as all randomized patients who receive at least 1 dose of study
medication.

Secondary endpoints include a range of efficacy (clinical, quality of life) and PK measures.
¢ RSBQ Emotional Factor-Pediatric (subset of the RSBQ)

Clinical Global Impression - Improvement Scale (CGI-I

Anxiety, Depression, and Mood Scale (ADAMS)

Children’s Sleep Habits Questionnaire (CSHQ)

Seizure frequency via seizure diary

Motor Behavioral Assessment-7 dynamic pediatric items (MBA-Ped7)

Visual Analog Scale (VAS) of the top three concerns a family has for their daughter

Rett Syndrome Caregiver Inventory Assessment (RTT CIA)

Child Health Questionnaire-Parent Form 50 (CHQ-PF50)

Population PK of ANAVEX2-73 and its active metabolite, ANAVEX19-144, integrated to

safety, tolerability and efficacy assessments.

Exploratory endpoints include a variety of genomic and biochemical measures and analyses of
relevance to safety and efficacy.
¢ Glutamate plasma concentration.
GABA plasma concentration.
Other Amino Acid plasma concentrations.
Exploratory DNA and RNA profiles.
Analyses of efficacy endpoints in the subgroups of subjects without the SIGMARI1
(rs1800866) or COMT (rs113895332/rs61143203) sequence variations.
e Pharmacodynamics (PD); PK-PD relationships will be explored for safety, tolerability, and
efficacy endpoints.
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Patients will be randomized into 2 arms to receive placebo or ANVEX2-73 for a total of 12 weeks
during the period of blinded titration and safety monitoring. Upon completion, all patients will be
offered the option of participating in an additional 48-week OLE. Study drug will be provided to
the patients/caregivers in 120 ml bottles that are labelled in a blinded fashion, containing a solution
of either Placebo or 5 mg/ml ANAVEX2-73. Open-label product will be provided for the OLE
study. Safety Reviews will occur on site or at home at Weeks 0, 4 and 12 during the 12-week
double-blind period, and at Weeks 0, 12, 24, 36 and 48 during the OLE, and any other time, if
medically indicated.

The study is active, with 2 enrollments in the last quarter.

16. mTOR Study - PI: Dr. Datta

Treatment of Medically Refractory Epilepsy due to Focal Cortical Dysplasia with mTOR
inhibitors

Funding | Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period | enrolment | subjects Paper/
enrolled Manuscript
yes RDF 3,500 2019- 6 0 yes active
BCCHF | 20K 2023

Summary: We are proposing an open-label pilot study looking at the efficacy of mammalian
target of rapamycin (mTOR) inhitibor, sirolimus, for the treatment of acute seizure exacerbation
secondary to a focal cortical dysplasia in children who are awaiting imminent epilepsy surgery.

Purpose: The purpose of this study is to measure if mTOR inhibitor, sirolimus reduces seizure
frequency by effecting mTOR signalling (an electrical activity signal in the brain) in patients with
Focal Cortical Dysplasia (FCD) with treatment resistant epilepsy (TRE) who will be undergoing
respective epilepsy surgery.

Hypothesis: Since patients with FCD have been shown to have excess mTOR signalling brain
activity, and it has been shown to be effective in patients with TSC, mTOR inhibitors may be
useful in reducing seizure frequency in patients with FCD who are admitted to hospital with
extreme TRE prior to surgery.

Methods: This is a single center open-label pilot study of patients with FCD and TRE over 1 year.
Patients 5 months to 6 years, with FCD, which is confirmed on MRI, who are undergoing pre-
surgical investigations, not responding to AEDs (failed >6) and requiring admission for seizure
control will be included.

The study is active with no enrolments so far.

17. Brain Differences in Children with Rett Syndrome - PI: Dr Weber/Dr Datta

Functional, Metabolic, and Structural MRI Findings in Rett Syndrome

Funding | Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period | enrolment | subjects Paper/
enrolled Manuscript
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yes Catalist | 20K 2021 20 0 no Not
grant 2024 started
yet

Background: Rett Syndrome (RTT) is a severe genetic brain disorder that typically manifests in
females due to de novo mutations in the methyl-CpG-binding protein 2 gene (MECP2). Patients
usually have normal early growth and development until 6 to 18 months of age, followed by a
slowing of development, loss of purposeful hand movements, distinctive hand movements and
deceleration of brain and head growth. Although there is a spectrum of clinical severity, common
symptoms involve neurologic (seizures, movement disorders), cardiac (arrhythmias),
gastrointestinal (poor feeding, gastroparesis), orthopaedic (scoliosis) and autonomic systems.
Further research is necessary to understand anatomical, metabolic, and functional changes in the
brains of children with RTT, and to link these changes with measures of genetics, disease
progression and clinical features.

The primary aim of this study will be to investigate WM architectural and metabolic differences
between girls with RTT (aged 5-12 years; n = 10) compared to healthy age-matched girls (aged 5-
12 years; n = 5-10), as well as explore the relationship between these WM measures and RTT
clinical severity scores, age, genetic MECP2 mutations, and seizures. Secondary aims will explore
novel functional abnormalities in RTT and its association with severity, age, genetic mutations,
and seizures.

Hypothesis 1: Reductions in fractional anisotropy (FA), as measured using DTI, in the genu and
splenium of the corpus callosum and external capsule will be found in girls with RTT compared
to controls. FA will be found to decrease with age, clinical severity, and will be linked to specific
MECP2 mutations and seizures.

Hypothesis 2: Single voxel spectroscopy measures of NAA will be reduced in frontal lobe white
matter, while ml and Glx will be increased. NAA, ml and GIx will be found to be correlated with
age, clinical severity, and will be linked to specific MECP2 mutations and seizures.

Hypothesis 3: Resting state blood oxygen level dependent (BOLD) MRI measures of functional
connectivity and brain dynamics complexity (Hurst exponent) will reveal reduced connectivity
and efficiency of information processing (respectively) with age, clinical severity, and will be
linked to specific MECP2 mutations and seizures.

This research will help identify the structural, metabolic and functional differences between girls
with RTT and their healthy counterparts. These findings will be linked to specific MECP2
mutations and clinical severity, allowing for a greater understanding of the specific causes of RTT,
and paving the way for future targeted therapies.

The Rett Sy patients (cases for the study) will undergo General Anesthesia for the MRI. We have
included co-investigators from the Department of Anesthesia. Due to unforeseen challenges, the
study is still under REB’s review. The actual subject enrolment will be initiated upon REB’s
approval.

18. tDCS Study - PI: Dr. Datta

Transcranial direct current stimulation (tDCS) for treatment of pediatric focal refractory epilepsy
not amenable to epilepsy surgery: a feasibility pilot study at BCCH

Funding | Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period enrolment subjects Paper/
enrolled Manuscript
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no N/A 0 2018- 6 6 yes active
2022

Summary: This is an open-label pilot study to investigate the feasibility of transcranial direct
current stimulation (tDCS) in the pediatric population at BC Children’s Hospital with treatment
resistant focal seizures, who have been evaluated for epilepsy surgery and are deemed not to be
epilepsy surgery candidates. Transcranial direct current stimulation (tDCS) is a non-invasive brain
stimulation method that has been shown to suppress regional cortical excitability, using electrodes
through the scalp to stimulate the nervous system. It has also been shown to reduce inter-ictal
epileptiform discharges (IEDs) and frequency of seizures in some clinical studies, including
pediatric studies.

Method: We will include 6 children, adolescents and young adults, aged 6-21 years, with focal
treatment resistant epilepsy, who are not amenable to epilepsy surgery.

There are 6 subjects enrolled so far. Five subjects have completed the treatment; one subject
withdrew from the study. It was decided to wrap up the enrolment and perform the analyses of the
already enrolled participants.

19. NIH Toolbox Study - PI: Dr. Datta/Dr Panenka

Determining Associations between Epileptiform Discharges, Cognition, and Emotional
Functioning in Children with Epilepsy

Funding | Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period enrolment subjects Paper/
enrolled Manuscript
yes Catalist | 22K 2018- 210 112 yes active
Grant 2021

Overview: Early detection of cognitive and emotional dysfunction in pediatric epilepsy is critical
for improving outcomes. The proposed study aims to use a novel assessment tool, the ‘National
Institutes of Health Toolbox’, to characterize cognitive functioning in pediatric idiopathic epilepsy
and to investigate how cognitive and emotional functioning are impacted by inter-ictal seizure
activity.

Study Goals and Objectives: This study will systematically screen children with idiopathic
epilepsies (IE) for cognitive and emotional deficits using the NIH Toolbox and standardized
psychological screening tools. Our goal is to investigate the impact of inter-ictal epileptiform
discharges (IEDs) features on cognitive and emotional functioning in patients with IGE. Based on
the above reviewed evidence, we hypothesize:
e Children with IE will exhibit global and domain-specific cognitive impairments compared
to same-aged peers.
e A higher frequency of IEDs will be associated with poorer global cognitive functioning
(i.e., cognitive composite score) and increased symptoms of depression and anxiety.
e Location of IEDs will be associated with different profiles of cognitive functioning.

Implications: Ifpracticality and feasibility are demonstrated, this project will immediately change
care for children in the BC epilepsy service as the NIH Toolbox is then likely to be adopted into
clinical care. This study will also increase our understanding of how IEDs contribute to cognitive
and emotional dysfunction in epilepsy, and has the potential to inform therapies that will ultimately
improve outcomes for affected children.
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There are 112 subjects enrolled in the study, with no enrolment in the last quarter.

20. Alexander Disease study - PI: Dr. Demos

A Phase 1-3, Double-Blind, Randomized, Placebo-Controlled Study to Evaluate the Efficacy,
Safety, Pharmacokinetics and Pharmacodynamics of Intrathecally Administered ION373 in
Patients with Alexander Disease

Funding Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period | enrolment subjects Paper/
enrolled Manuscript
Yes Ionis 62K/pt 2021 2-4 0 no Not
Pharmaceut | 19K 2026 started
icals start-ups yet

This is a registration supporting (Phase 1-3), double-blind, randomized, placebo-controlled study
conducted at multiple centers.

The primary objective is to evaluate the efficacy of ION373 in improving or stabilizing gross motor
function in patients with Alexander disease.

The secondary objective is to further evaluate the efficacy of ION373 in improving or stabilizing
disease manifestations across the full range of affected domains (gross and fine motor,
communication, swallowing, autonomic and/or other gastrointestinal functions, nutritional/growth
status) in patients with Alexander disease.

The exploratory efficacy objective is to explore the effects of ION373 in additional disease specific
clinical manifestations, such as orthostatic hypotension (OH) and macrocephaly, and in
exploratory disease progression biomarkers.

The pharmacokinetic objective is to characterize the pharmacokinetics (PK) of ION373 in
cerebrospinal fluid (CSF), plasma and urine in patients with Alexander disease.

The safety objective is to evaluate the safety and tolerability of ION373 in patients with Alexander
disease.

This study is composed of 2 periods — a Double-Blind Treatment Period and an Open-Label
Treatment Period — each with a duration of 60 weeks.

The REB has deferred the study once. Re-submission has been made and the REB review is in
progress.

21. Epilepsy & Genomics study - PI: Dr. Demos

Pediatric Epilepsy: Using Genomics to Improve Patient Care and Outcomes

Funding Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period | enrolment subjects Paper/
enrolled Manuscript
Yes Alva 100,000 | 2014 300 266 yes active multiple
Foundation 2022 abstracts,
UBC 45,000 papers
Vancouver | 50,000
Foundation
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Current methods of genetic testing in Canada limit doctors’ ability to identify genetic disorders
implicated in epilepsy in a timely fashion, and it’s likely that some go undiagnosed. Modern
genomic technologies such as next-generation sequencing (NGS), specifically whole exome
sequencing (WES), allows for simultaneous sequencing of many genes or exons (coding region of
DNA) all at one time. Compared to current standards of genetic testing in Canada, the use of whole
exome sequencing would allow for earlier diagnosis of single gene disorders causing epilepsy and
thus earlier institution of appropriate treatment which could have a positive impact on outcome.

Overall Objectives

Performing WES technology in infants and young children with epilepsy of unknown cause will
likely increase numbers identified to have a single gene disorder causing epilepsy and allow for
more rapid diagnosis of a single gene disorder which in turn will allow for earlier intervention with
a specific treatment plan based on genetic cause. The latter will likely lead to better outcomes for
children and their families. WES may also reduce costs associated with current testing strategies
which often involve extensive investigations in children with epilepsy of unknown cause.

A total of 160 eligible patients (and their parents) between the ages of 0 and 18 years attending the
Pediatric Neurology Clinic at BC Children’s Hospital or admitted to BC Children’s Hospital will
be invited to participate in this study. Genetic counselling will be offered to all families, both pre-
and post-testing. In this study, new genetic technologies will efficiently analyse the genes of
participating children to learn more about the cause of their epilepsy and how it can be treated.

There are 266 subjects enrolled in the main study, including 7 siblings. There are 12 withdrawn
and 37 excluded subjects, with 217 active subjects. 17 trios were sent for whole genome
sequencing. This main study is no longer enrolling. The 17 trios for Whole Genome Sequencing
are being analysed with a collaboration with the Rare Disease Discovery Hub at BCCHRI.

There are two sub-studies associated with this study. Both sub-studies have been REB approved.
Sub-study 1 named: “Clinical Whole Exome Sequencing” is focused on identifying gene variants
and gene candidates associated with epilepsy in children who have seizures and epilepsy and have
undergone whole exome sequencing through clinical investigations. 7There are 70 subjects
currently enrolled in sub-study 1, 2 of them enrolled in the last quarter, and the sub-study is
actively enrolling. Sub-study 2 is named “Parents of Children Who Have Undergone Genetic
Testing for Epilepsy” and is focused on interviewing parents of participants in the main study who
have been told their child’s WES results, to determine the importance of genetic testing in parents’
decision-making regarding their children’s epilepsy treatment, and care. There are 28 subjects
currently enrolled in sub-study 2, with no enrolments in the last quarter, and the sub-study 2 is
actively enrolling.

Exome re-analysis: Re-analyzing research exome sequencing data in unsolved cases to identify
candidate genetic variants responsible for patient’s phenotype. These patients are recruited under
EPGEN study and have undergone exome sequencing on research basis.

We have started a regular Genomics rounds every month to discuss genetic causes of epilepsy in
our patients.

22. IDIC 15 Registry - PI: Dr. Demos

The Isodicentric chromosome 15 (Idic (15)) registry of British Columbia, Canada

Funding Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period | enrolment subjects Paper/
enrolled Manuscript
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N/A 2015 50 0 yes active N/A
2025

Current Isodicentric chromosome 15 (Idic(15)) is a rare chromosomal disorder in which affected
people have additional genetic material derived from chromosome 15.

Hypothesis: The development of a provincial Idic(15) registry will provide the patient numbers
and clinical data necessary to facilitate research, including potentially breakthrough therapeutic
translational research, and will allow for ongoing accurate education of affected patients/families
and medical professionals on this disorder.

Objective: The purpose of this registry is to learn more about the rare chromosomal disorder
Isodicentric chromosome 15 with the goal of improving the future for patients with Idic(15)
through the enablement and support of research. The registry will compile de-identified clinical
data that will further researchers understanding of the disorder, enabling the identification of
important research questions and the planning of future studies.

The study is active, however there are no enrolled subjects yet.

23. CAE- Pharmacogenomics-PI: Dr. Demos/Dr Hebbar

Investigating Treatment-Resistance to Ethosuximide in Childhood Absence Epilepsy by
Genome-Wide Association Study

Funding Source Amount | Study | Anticipated # of Approvals Status Abstract/
$ period | enrolment subjects Paper/
enrolled Manuscript
yes BCCHRI 2020 250-300 37 yes active
Seed grants 2023

Purpose: In this study, we would like to investigate clinical and contributing genomic factors that
may influence treatment response to ethosuximide in patients with childhood absence epilepsy.

Hypothesis: Common polymorphisms in genes directly or indirectly associated with etiology,
pathogenesis, and drug metabolism of ethosuximide, along with clinical features manifesting in
childhood absence epilepsy could be associated with variable treatment response and seizure
outcome.

Objectives:

1. Evaluate clinical factors associated with treatment response to ethosuximide in patients with
childhood absence epilepsy treated with ethosuximide.

2. To compare common genomic polymorphisms in childhood absence epilepsy patients who
respond to ethosuximide versus non-responders.

Sample size: Our hospital records from 2018 to 2020 (2 years) revealed a total of 159 documented
cases of typical absence seizures. This number is expected to be lower than the reality as the
software often overlooks the actual clinical data. We consulted a statistician for sample size
calculation. The sample size of 289 is calculated based on the main outcome of treatment resistance
with an anticipated rate of 15% to ethosuximide. Based on these two indications, we estimate that
270-300 patients will meet the inclusion and exclusion criteria.

Analysis of results: We will perform Chi-Square and Fisher’s exact tests for group comparisons.
A p—value less than 0.05 will be considered significant. Relations between outcomes and variables
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will be analyzed by using the multivariate logistic regression model. GWAS specific statistical
analysis will be carried out for genomic data analysis.

There are 37 subjects enrolled in the study, with 8 of them enrolled in last quarter.

24. pSERG Study - PI: Dr. Huh

Pediatric status epilepticus research group (pSERG). Multicenter outcome in pediatric status
epilepticus

Funding | Source | Amount Study | Anticipated # of Approvals Status Abstract/
$ period enrolment | subjects Paper/
enrolled Manuscript
Yes PERF- | 3000 start- | 2016 — 100 7 yes complet N/A
Boston up no end patients ed
Childr | 200/subjec | dateto | 10 @ enrollm
en’s t registry | BCCH ent

This is a prospective observational study based on the pSERG network. pSERG includes 11
leading Children’s Hospital in the US. pSERG prospectively collects demographic, diagnostic,
and detailed patient information from non-competing pediatric hospitals across the United States
on pediatric patients with SE. The pSERG was developed to meet the need of a large multicenter
data registry for pediatric convulsive status epilepticus.

The rationale of this study is to construct an electronic, web-based data-entry sheet and database,
determine feasibility of prospective observational outcome data collection, determine variability,
adjusters for severity of outcome data, predict outcome of pediatric status epilepticus, facilitate
genetic investigation in a thoroughly phenotyped cohort of status epilepticus study participants,
and follow patients longitudinally.

Inclusion criteria:
1) Age 1 month to 21 years;
2) Convulsive seizures at onset;
3) Failure of two or more antiepileptic drugs (AEDs) or requirement of any kind of continuous
infusion of AEDs to abort seizures.

Aims:

1) Develop a prospective status epilepticus registry among eleven tertiary care pediatric hospitals
in the United States focused on standardized status epilepticus outcome assessment.

2) Develop a database of patients who present with SE that do not go on to develop rSE as a control
group. Using the web-based data entry form, we will acquire demographic and standardized
clinical data (time to treatment, medications utilized, length of stay, additional diagnoses, co-
morbidities, etc), EEG, and neuroimaging to discern unique risk factors for the development of
rSE.

3) Determine illness severity adjusters of outcome and outcome predictors in pediatric status
epilepticus.

4) Develop a repository for biological specimens from patients with status epilepticus (control
group) and refractory status epilepticus (rSE).

The data collection will be ongoing. There is no end date to this registry. We will follow up patients
enrolled in the pSERG study 2 and 5 years after admission, and subsequently in 5 year intervals
thereafter. The study follow-up may be extended.

There are 7 subjects enrolled in the study, and the enrolment has been completed.
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25. CARE-E Study — PI: Dr. Huh

Cannabidiol in Children with Refractory Epileptic Encephalopathy: A Phase 1 Open Label Dose
Escalation Study (