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[ Abstract]

characterized by progressive muscular weakness and atrophy caused by degeneration of brain stem and

Spinal muscular atrophy (SMA) is an autosomal recessive neuromuscular disease

spinal cord motor neurons. SMA is common genetic neuromuscular disorder that causes infant death. The
pathogenesis is survival motor neuron (SMN) protein deletion caused by homozygous disruption of SMNI
gene. Greater knowledge of the molecular basis of SMA pathogenesis has fuelled the development of

The

therapeutic strategies include a modified antisense oligonucleotide (ASO), adeno - associated virus (AAV)

potential therapeutic approaches, reduced mortality and improved the life quality of SMA patients.

mediated SMNI gene replacement therapy, oral small molecular drugs which upregulated SMN protein
expression, muscle activating drugs, and neuroprotective drugs, etc.
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Table 1. Major Cllnl(:al trials of antisense oligonucleotide for treatment of SMA
§ it PR 1 56 - an ] 8 . SRAS
I zy WA IR 5 RBAE RS R
JULSER AR Nusinersen T8 An Open-label Study to Assess the Safety and Tolerability of ISIS 396443 NCT02052791 SMA &4 £ 58 1
HIT (CHtHE i) in Patients with Spinal Muxculdr Atrophy Who Prevmuslv Participated in
396443-CS2 or 396443-CS10"
1 18IS 396443-S10' NCTO01780246 2~15 % SMAEIL B
[ #]  1SIS 396443-CS1 " NCTO01494701 2~14 Z#SMAHEIL  T%M
[/1TH] 1SIS 396443-CS2 (CS3A BF5T) NCT01703988 3 JAZE 7 4~ H SMA L B 5%k
M#  EMBRACE#F5 " NCT02462759 SMA & # O
181 A Study to Assess the Efficacy, Safety, Tolerability, and NCT01839656 <210 KSMAEIL  E7%EM
Pharmacokinetics of Multiple Doses of ISIS 396443 Delivered
Intrathecally to Patients with Infantile-Onset Spinal Muscular Atrophy
M  NURTURE 5 "7 NCT02386553 < 6 AAERMIHT SMA 47
M  ENDEAR % " NCT02193074 <7 A SMABIL &L
M4 CHERISHAEFS " NCT02292537 2~12 ¥ SMA L B5%EM
MY SHINE ff58 " NCT02594124 SMA B # H#ATrh

SMA, spinal muscular atrophy, # % ¥ JL 25 47 iF ; CS3A, An Open-Label, Dose Escalation Study to Assess the Safety, Tolerability and Dose-
Range Finding of Multiple Doses of ISIS 396443 Delivered Intrathecally to Patients with Spinal Muscular Atrophy; EMBRACE, A Phase 2,
Randomized, Double-Blind, Sham-Procedure Controlled Study to Assess the Safety and Tolerability and Explore the Efficacy of ISIS 396443
(BIIBO58) Administered Intrathecally in Subjects with Spinal Muscular Atrophy Who are not Eligible to Participate in the Clinical Studies ISIS
396443 -CS3B or ISIS 396443-CS4; NURTURE, An Open-Label Study to Assess the Efficacy, Safety, Tolerability, and Pharmacokinetics of
Multiple Doses of ISIS 396443 Delivered Intrathecally to Subjects with Genetically Diagnosed and Presymptomatic Spinal Muscular Atrophy;
ENDEAR, A Phase 3, Randomized, Double-Blind, Sham-Procedure Controlled Study to Assess the Clinical Efficacy and Safety of ISIS 396443
Administered Intrathecally in Patients with Infantile-Onset Spinal Muscular Atrophy; CHERISH, A Phase 3, Randomized, Double-Blind, Sham-
Procedure Controlled Study to Assess the Clinical Efficacy and Safety of ISIS 396443 Administered Intrathecally in Patients with Later-Onset
Spinal Muscular Atrophy; SHINE, An Open-Label Extension Study for Patients with Spinal Muscular Atrophy Who Previously Participated in
Investigational Studies of ISIS 396443
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Table 2. Major clinical trials of oral small molecular drugs for treatment of SMA
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F/NF 254 Branaplam  T/11M An Open Label Multi-part First-in-human Study of Oral LMIO70 in NCT02268552 < 182 KSMAIRIEIL A%+
Infants with Type 1 Spinal Muscular Atrophy
Risdiplam T H]  An Investigator/Subject Blind, Randomized, Placebo-Controlled Study ~ NCT03040635 18 ~ 60 % fi 5t & J& M
to Investigate the Safety, Tolerability, Pharmacokinetics and
Pharmacodynamics of Single Doses of RO7034067 in Healthy Japanese
Subjects'”
I # A Single-Center, Randomized, Investigator/Subject-Blind, Adaptive NCT02633709 18 ~45 % T Pk { e
Single-Ascending-Dose (SAD), Placebo-Controlled, Parallel Study to BEE
Investigate the Safety, Tolerability, Pharmacokinetics (Including the
Effect of Food and the Effect of ltraconazole on the Pharmacokinetics of
a Single Oral Dose of RO7034067), and Pharmacodynamics of
R07034067 Following Oral Administration in Healthy Subjects'”’
I/I0Y FIREFISH B 5% 7 NCT02913482 1~7 1A SMA )L Ay
II/I SUNFISH %87 NCT02908685 2~25 % SMA2 # Ay
SMA3 B i
I8 Jewelfish BF5¢ 7 NCT03032172 6 1 H % 60 % SMA ¥ Hi55h
I Rainbowfish 5% 7' NCT03779334 < 6 Ji SMA )L W5

SMA, spinal muscular atrophy, ¥ % ¥4 Il 2% 47 JiE ; FIREFISH, A Two Part Seamless, Open-Label, Multicenter Study to Investigate the Safety,
Tolerability, Pharmacokinetics, Pharmacodynamics and Efficacy of RO7034067 in Infants with Type 1 Spinal Muscular Atrophy; SUNFISH, A
Two Part Seamless, Multi-Center Randomized, Placebo-Controlled, Double-Blind Study to Investigate the Safety, Tolerability, Pharmacokinetics,
Pharmacodynamics and Efficacy of RO7034067 in Type 2 and 3 Spinal Muscular Atrophy Patients; Jewelfish, An Open - Label Study to
Investigate the Safety, Tolerability, and Pharmacokinetics/Pharmacodynamics of R07034067 in Adult and Pediatric Patients with Spinal
Muscular Atrophy; Rainbowfish, An Open-Label Study of Risdiplam in Infants with Genetically Diagnosed and Presymptomatic Spinal Muscular
Atrophy
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Table 3. Major clinical trials of SMNI gene replacement therapy for treatment of SMA
. i PR IR 56 R \ &9 A g
IR my WALE kR % AREET R st
SUNTHEFHER  Zolgensma [ %] Phase | Gene Transfer Clinical Trial for Spinal Muscular Atrophy NCT02122952 <6 /M SMAT BB L B 58
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[#  STRONG#I% " NCT03381729 6 ~60 1 SMA2 % #{5Eh
MM STRIVE#FF NCT03306277 < 6 4~ SMA1 &L L df5eh
M STRIVE-EUBF5E NCT03461289 < 6 1~ H SMA1 B L #425th
M SPRINTHFZ"” NCT03505099 < 6 iS4k 41 iy 5
SMAT I SMA2 g L
M Phase 3, Open-Label, Single-Arm, Single-Dose Gene Replacement NCT03837184 <6 /~H SMAL AR L BV ) 3

Therapy Clinical Trial for Patients with Spinal Muscular Atrophy Type
1 with One or Two SMN2 Copies Delivering AVXS-101 by Intravenous
Infusion "’

REVIBTSE START B 7 NCT03421977 SMA1% )L A
SMA, spinal muscular atrophy, i ¥ JJL 25 45 i ; STRONG, Phase |, Open-Label, Dose Comparison Study of AVXS-101 for Sitting but Non-
Ambulatory Patients with Spinal Muscular Atrophy; STRIVE, Phase 3, Open - Label, Single - Arm, Single - Dose Gene Replacement Therapy

Clinical Trial for Patients with Spinal Muscular Atrophy Type 1 with One or Two SMN2 Copies Delivering AVXS-101 by Intravenous Infusion;
SPRINT, A Global Study of a Single, One-Time Dose of AVXS-101 Delivered to Infants with Genetically Diagnosed and Pre-symptomatic Spinal
Muscular Atrophy with Multiple Copies of SMN2; START, A Long Term Follow up Safety Study of Patients in the AVXS-101-CL-101 Gene
Replacement Therapy Clinical Trial for Spinal Muscular Atrophy Type 1 Delivering AVXS 101
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Table 4. Major clinical trials of muscle activating drugs and neuroprotective drugs for treatment of SMA
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(TRO19622) in 3-25 Year Old SMA Patients "’
Il#  Multicenter, Open-Label, Single-Arm Study to Evaluate Long-Term NCT02628743 SMA 4 SE7351

Safety, Tolerability, and Effectiveness of 10 mg/kg BID Olesoxime in
Patients with Spinal Muscular Atrophy "

SMA , spinal muscular atrophy, BV LS 4 0
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