Updates in ALS care: New therapies and
those on the Horizon
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What’s New
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Edaravone
ASO
Gene therapy
Small molecules
Monoclonal antibodies

ASO
• Antisense Oligonucleotides (ASO)
• Synthetic single stranded chains of nucleic
acids that bind to a specific sequence on
ribonucleic acid (RNA) and regulate posttranscriptional gene expression
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Antisense Mechanisms of Action for
Oligonucleotide Drugs
• Antisense oligonucleotides (ASOs) are
typically 12–25-mer synthetic nucleic acids
• ASOs interact with both pre-mRNA in the
nucleus and mature mRNA in the cytoplasm
through Watson–Crick base pairing
• ASOs modulate RNA functions via multiple
mechanisms
- RNase H-mediated degradation of target RNA
• Active ASOs may bind to exons, introns, and
untranslated regions

- Affect mRNA maturation
• 5’ cap formation
• Splicing
• polyadenylation

- Modulate translation
• Inhibit or promote translation by steric blocking

Our Antisense Technology…
Works on All Types of RNA
mRNA, Long non-coding RNA, Toxic RNA, MicroRNA

Works Through Many Different Mechanisms
Decrease or increase protein production, alter splicing, decrease toxic RNAs

Works by Many Routes of Administration
SQ, IT, IV, IM, enema, inhaled, intra-ocular, oral

Works Broadly Throughout the Body
Liver, muscle, brain, spinal cord, eye, cancer cells, fat, kidney, heart, lung

ASOs Delivered to the CNS by Bolus Intrathecal Injection
• Widespread distribution
throughout CNS neurons and
glia
• Lower levels of
distribution into
subcortical structures

• Spinal Muscular Atrophy
Program utilized 4-6 mthly
maintenance dosing
• ~3 mthly dosing could be
achievable in most
programs
• SOD1 program has
monthly maintenance
doses
Confidential
Image adapted from www.cancer.gov

ALS
A Phase 3 Study to Evaluate the Efficacy of BIIB067 Administered to Adult
Subjects with Amyotrophic Lateral Sclerosis
Biogen 233AS101/2 Part C

Key points:
• Antisense oligonucleotide
• Intrathecal injection every 2-4 weeks
• Currently recruiting 2 sites in Canada out of 19 world wide
Main criteria:
• Confirmed SOD1 genetic mutation
• FVC > 50% slow progressors 65% fast progressors
• No clinically significant abnormal coagulation or lab values

ALS
A Phase 1 Multiple-Ascending-Dose Study to Assess the Safety,
Tolerability, and Pharmacokinetics of BIIB078 Administered Intrathecally to
Adults with C9ORF72-Associated Amyotrophic Lateral Sclerosis
(Biogen 245AS101)

Key points:
• Phase 1
• Antisense oligonucleotide
• Intrathecal injection every 2-4 weeks
• Recruits in cohorts – competitive enrolment currently in third
cohort.
• Neuro open expect 5-6 sites in Canada
Main criteria:
• SVC > 50%
• Cutoff for cognitive tests
• No anticoagulants 2 weeks before
• No DVT/PE < 2 years

Gene Therapy (AVXS-101)
400 trillion viral vectors
injected
Intravenous administration

•
•
•
•

1 time administration introduces virus into DNA
Promoter protects gene
Continuous production of SMN protein
Approved in the US for SMA

Gene Therapy (AVXS-101)
SMN1 DNA
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Repurposed Enoxacin for the treatment of
patients with Amyotrophic Lateral Sclerosis
Study Design: A randomized, double-blind, parallel group,
phase 1b study to assess the safety, tolerability,
pharmacokinetics and pharmacodynamics of three doses of
repurposed Enoxacin (200, 400 and 600mg BID) in patients
with Amyotrophic Lateral Sclerosis
Enoxacin is a fluoroquinolone previously used in a number of
countries however not Canada or the US. Extensive
downregulation of miRNA levels have been seen in multiple
forms of ALS. Felt to work to increase dicer activity.
Primary outcome becomes safety as it was originally
developed as a14 day course for the treatment of infections
therefore safety of chronic use must be established

Secondary endpoint
• Plasma levels of Enoxacin prior to dosing and at 2, 4, 6, 8
and 24 hours post morning dosing on days 1 and 30 of
dosing.

Exploratory endpoint
• The ability of Enoxacin to modulate the expression of one
or more miRNA species in CSF and/or plasma, including but
not limited miR218, a neuron specific miRNA that has been
shown to track with motor neuron loss in murine ALS
models

TUDCA Phase 2 trial
• Funded by ALSA
• European study
• Ambiphilic bile acid, a taurine conjugate form
of UDCA; a naturally occurring bile acid
• Approved for cholestatic liver diseases
• Considered a potent inhibitor of apotosis and
able to affect ER stress

Ibudilast
•
•
•
•
•
•
•
•
•

Inhibits several cyclic nucleotide phosphodisterases
Macrophage migration inhibitory factor and toll like receptor 4
Phase 2 complete in PPMS
Now phase 3 US potentially at the Neuro CRU
Combination with riluzole
60 mgs per day
Approved for asthma
Side effects include GI side effects, headache and depression
Sponsor MediciNova

Oral Formulation of Edaravone(MT-1186)
• Mitsubishi Tanabe Pharma Japan
• Pharmacokinetic (PK) data on an investigational oral suspension formulation of
edaravone for the treatment of ALS done
• The Phase 1 study showed oral edaravone is expected to have similar PK parameters
to the intravenous infusion
• No new safety findings were observed relative to IV infusion
• Data collection is ongoing

ALS
ABScience: A prospective, multicenter, randomised, double-blind,
placebo-controlled, parallel groups, phase 3 study to compare the
efficacy and safety of masitinib in combination with riluzole versus
placebo in combination with riluzole in the treatment of patients
suffering from Amyotrophic Lateral Sclerosis (ALS)
(Masitinib) - Upcoming

Key points:
• Phase 3
• Randomized, double-blind, placebo-controlled
• 48 weeks of dosing (9 visits)
• Protocol now includes 2 dose levels 4.5 mgs/kg and 6 mgs/kg
Main criteria:
• Symptom onset 12-24 mo
• Definite or probable ALS
• SVC 60-90%
Tyrosine Kinase inhibitor

BACKGROUND: PRECLINICAL SUMMARY
 Masitinib exerts a protective effect on the
central nervous system in ALS
 Reduction of microgliosis and aberrant glial
cells through CSF-1R inhibition
 Masitinib prevents motor neuron
degeneration
 Masitinib treatment significantly prolonged
survival in post-paralytic SOD1G93A rats

 Masitinib exerts a protective effect on the
peripheral nervous system in ALS
 Mast cell infiltration and degranulation
contribute to neuromuscular pathology in
post-paralytic SOD1G93A rats
 Masitinib-induced mast cell reduction
significantly reduced the rate of
neuromuscular junction denervation and
motor deficits

Cannabinoids for symptom management in
Amyotrophic Lateral Sclerosis
• ALS Canada grant with matching funds
from Canopy
•

Dr Colleen O’Connell

• Two sites (MNI and New Brunswick)
• 4 way crossover design, 5 day treatment
periods, 9 day washout between each
• Primary endpoint ALSSQOL-R
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C
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Study design
•
•
•
•

4-way crossover design, uniform within periods and sequences
Formulations→varying concentrations of THC and CBD in MCT oil with
background levels of terpenes→taken orally or via G-tube
Morning and evening doses on days 1-4, morning dose on day 5
Pre-dosing assessments performed on day-1 and post dosing
assessments on day 5 of each treatment period
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Reverse Translational Medicine (RTMTM)
Technology platform for recombinant human-derived antibodies

HUMAN POC

24
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AP-101 phase 1 study
• AP-101 is a humanized monoclonal antibody directed at a
specific epitope of misfolded SOD1.
• SAD study to be done at 5 sites in Canada:
• NOL received from Health Canada
• POC being planned for Canada, US, Europe

AP-101 Mechanism of Action
• Multiple potential mechanisms of activity
• Direct neutralization of extracellular
toxic SOD1 conformers
• Interference with prion-like spreading
of SOD1 aggregates
• Functional, glycosylated Fc region of AP101 is required for preclinical efficacy
• Suggests FcyR binding is required to
support the mechanism of action
• Supports recruitment of microglia
and phagocytosis of SOD1 as an
underlying mechanism
26 | © AL-S Pharma, SA | Investigators Meeting | April 2019

CuATSM
• Based upon the previous research suggesting
that Copper has a toxic function in ALS
• Phase 1 safety and dose ranging study done in
Australia. Many claims regarding the efficacy
despite design as phase 1
• Small molecule able to deliver copper to cells
containing damaged mitochondria
• Phase 2 moving forward in Australia

The complement cascade1-3
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• Immune complex clearance
• Microbial opsonization
• Inflammation
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Damage at the NMJ
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• AChR loss
• Impaired neurotransmission

• Inflammation
• Direct cell lysis
• Disruption of NMJ

Summary and Wrap-Up

• ALS is a degenerative disease that has a number of treatment options which can
improve the patients’ quality of life
• Diagnosis of ALS is difficult and currently involves a delay of 12-24 months from
symptom onset
• Neurologists can play a key role in reducing these delays by referring early to a CALS
centre
• Patients benefit greatly from being referred to a CALS as early as ALS is being
suspected, even if:
– tests have not been completed
– no diagnosis has been established
• Edaravone is a new therapy that has been approved in Canada for the treatment of
ALS, and has been shown to slow down the decline of physical function

Drug Development summary
• BIIB067( tofersin) shows tremendous promise for SOD1 ALS
• Reldesemtiv has evidence of functional preservation however
may help a diverse population of patients
• A variety of Immune system targets show promise of sporadic
ALS
• Biomarker development will change the speed of drug
development in ALS
• Suspect early, refer early, treat early

OUR MISSION
To provide the best cutting-edge care to our patients
while attracting and executing clinical trials of all
phases, including those testing the most innovative
therapies being development internationally. The
CRU supports Executive Director, the principal
investigators, and all clinicians in their efforts to
attract and execute clinical studies, aimed at
understanding neurological diseases and developing
and validating new therapies.

The CRU is a multi-disciplinary clinical research unit that conducts over 100 industry
and investigator sponsored Phase I-IV clinical trials across all areas of neurology.
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