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Effects of sevasemten (EDG-5506) on safety, biomarkers, and
functional measures in adults with Becker muscular
dystrophy: results of a phase 1b, open-label study

Han Phan,® Ben Barthel,® Molly Madden,” Jeffrey A. Silverman,” Abby Bronson,” Elizabeth Thaler,® Nicole Rempel Kilburn,® Maria Amato,”
Monica Massaro,” James MacDougaH,b Alan J. Russell,” and Joanne Donovan™*
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Summary

Background Sevasemten (EDG-5506) is an orally administered, investigational small molecule that selectively
modulates fast muscle fibre contraction by inhibiting fast myosin ATPase. In animal models of Duchenne and
Becker muscular dystrophy (DMD and BMD, respectively), sevasemten reduced the muscle contraction injury that
leads to inflammation, fibrosis and muscle loss without affecting function. The aim of this study was to evaluate the
long-term safety, tolerability, and pharmacokinetics (PK)/pharmacodynamics of sevasemten in adult participants
with BMD who had already experienced a decline in function and would be anticipated to continue to decline
based on natural history.

Methods This open-label, dose escalation, phase 1 b study (NCT05160415) was conducted at a single site and enrolled
ambulatory adults with BMD aged 18-55 years; the study is completed. Eligible participants received 10 mg of
sevasemten once daily (QD) for 8 weeks, followed by 15 mg QD for 4 months, 20 mg QD for 9 months, and
10 mg QD for 9 months. The primary objective was to assess the safety and tolerability of sevasemten in adults
with BMD; endpoints included adverse events (AEs), PK, change from baseline in circulating biomarkers of muscle
injury, as well as physical function measures.

Findings The study enrolled 12 adults with BMD. Sevasemten was well tolerated; all AEs were mild or moderate in
severity and there were no serious AEs or AEs leading to discontinuation. Treatment with sevasemten was associated
with reductions in circulating biomarkers of muscle injury that were evident within 4 weeks and sustained for up to
24 months. Physical function, as assessed by North Star Ambulatory Assessment (NSAA), was stable over 24 months.

Interpretation Sevasemten treatment for up to 24 months in adults with BMD was well tolerated and associated with
durable reductions in muscle injury biomarkers, consistent with preclinical studies and near maximal with the
10 mg dose, as well as functional stabilisation. Further clinical development is ongoing.

Funding Edgewise Therapeutics, Inc.

Copyright © 2026 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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influx, and muscle damage.'~* Prolonged muscle injury
and stress promotes inflammation and muscle degen-
eration, ultimately resulting in loss of muscle function,
severe disability and death.*

Introduction

Individuals with Becker muscular dystrophy (BMD) or
Duchenne muscular dystrophy (DMD) have mutations
in the gene encoding dystrophin (DMD), which lead to

production of truncated, partially functional (BMD) or
absent (DMD) dystrophin protein. In individuals with
BMD or DMD, the lack of fully functional dystrophin
leads to increased contraction-induced injury along
muscle fibres, activation of stress channels, calcium

Contraction-induced injury occurs in unaffected in-
dividuals following strenuous exertion, whereas in both
DMD and BMD, contraction-initiated fast fibre injury
occurs with everyday activity.**” In BMD loss of
ambulation can occur as early as the third decade, and
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Research in context

Evidence before this study

Dystrophin is a critical structural protein that links the
contractile elements of the sarcomere to the basement
membrane of the myofibres. Without fully functional
dystrophin, muscle contraction in Becker and Duchenne
muscular dystrophy (BMD and DMD, respectively) causes
ongoing muscle fibre degeneration that eventually leads to
increased fibrosis, cardiac dysfunction, and the progressive
loss of skeletal muscle function, all of which can result in
severe disability and early death. Clinically, individuals with
BMD often present with symptoms of symmetrical, proximal
limb weakness, notable in the quadriceps, and calf
hypertrophy, with 90% of individuals presenting symptoms
by age 20. While the age of onset of functional decline is
variable in BMD, once the decline begins, it is progressive,
with muscle deterioration resulting in limited ambulation at
an average age of 30 years old, increased need for assistive
devices for individuals in their 40's, and ultimately, loss of
ambulation in many. Progression of BMD has been assessed
with the North Star Ambulatory Assessment (NSAA), a
17-item test of measures of ambulatory function.
Importantly, multiple natural history studies have
demonstrated that once function begins to be impaired,
individuals with BMD show an NSAA average score decline of
1.0-1-7 points per year. As a result, NSAA has emerged as a
sensitive assessment to measure disease progression in
ambulatory individuals with BMD with evident functional
impairment. In preclinical animal models, modest inhibition
of fast muscle fibre contraction with sevasemten protected
muscle while preserving function. In a prior phase 1 study,
sevasemten treatment for up to 14 days in healthy

use of mobility assistive devices including full-time
wheelchair usage, is common after age 40 with a me-
dian age of losing ambulation of 60 years.*'? While the
age of onset of functional decline is variable, once
decline begins it is progressive, with loss of muscle
resulting in functional impairment and disability.
Despite the seriousness of the disease, considerable
unmet medical need remains for BMD, with no specif-
ically authorised therapies. Disease progression has been
assessed with the North Star Ambulatory Assessment
(NSAA), a 17-item test of measures of ambulatory
function.” Importantly, multiple natural history studies
have demonstrated that once function begins to be
impaired, individuals with BMD show an NSAA average
score decline of 1-0 to 1-7 points per year.'*'* As a result,
NSAA has emerged as a sensitive assessment to mea-
sure disease progression in ambulatory individuals with
BMD with evident functional impairment.

Sevasemten (EDG-5506) is an orally administered,
investigational small molecule designed to selectively
modulate fast muscle fibre contraction by modestly

volunteers and a small cohort of individuals with BMD was
generally well tolerated and associated with decreases in
biomarkers of muscle injury, supporting further clinical
development. We searched PubMed for clinical trials of
therapies for patients with BMD published through March
28, 2026. Search terms included “Becker muscular
dystrophy”, therapy, clinical trial, muscle injury biomarkers,
and functional assessments. This search yielded only our
prior phase 1 study described above.

Added value of this study

This study provides evaluation of the long-term safety,
tolerability, pharmacokinetics (PK)/pharmacodynamics (PD),
and functional effects of sevasemten, an investigational
small molecule, in adults with BMD. The results of the study
indicate that sevasemten treatment for up to 24 months was
well tolerated and associated with sustained reductions in
muscle injury biomarkers that were near maximal with a
10 mg dose. Importantly, sevasemten treatment resulted in
functional stabilisation, suggesting potential benefit in a
progressive disease with no approved therapies. The
presented data support the clinical hypothesis that selective
inhibition of fast muscle myosin is a potential approach to
preserving function in BMD and other muscular dystrophies.

Implications of all the available evidence

Combined with our preclinical and initial phase 1 data, the
results of this study support further clinical development of
sevasemten for the treatment of BMD and support selection
of the 10 mg dose for ongoing studies.

inhibiting fast skeletal muscle myosin adenosine tri-
phosphatase (ATPase).” Sevasemten is highly selective
for fast skeletal myosin as compared to cardiac or
smooth muscle myosin. In preclinical studies in mdx
mice, sevasemten treatment prevented stress injury to
dystrophic muscles and reduced exercise-induced cre-
atine kinase (CK) release.” Further, muscle protection
occurred with minimal contraction inhibition (<15%),
which did not impact strength, endurance, or coordi-
nation. Long-term treatment with sevasemten reduced
fibre size variation and fibrosis in the diaphragm of
mdx mice and also reversed circulating muscle injury
biomarkers and increased activity in dystrophic golden
retrievers."

In the phase 1 study EDG-5506-001, sevasemten
was well tolerated in healthy volunteers at daily doses
up to 40 mg and in a small group of adults with BMD at
a dose of 20 mg. Circulating biomarker analyses were
suggestive of reduced muscle injury. In healthy volun-
teers, the halfllife of sevasemten is approximately
22 days, whereas in participants with BMD the half-life
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is approximately 7 days. This difference is likely related
to observations that the sevasemten is ~100-fold more
concentrated in muscle than plasma in conjunction
with the substantial loss of muscle mass in BMD.*
Therefore, for this outpatient study, an initial dose of
10 mg was chosen to produce steady state exposures
predicted to be similar to those observed in participants
with BMD in the first phase 1 study.”

The aim of this study was to test the clinical hy-
pothesis that sevasemten, by limiting injurious
contraction of fast skeletal muscle fibres, could limit
muscle injury and hence disease progression in in-
dividuals with dystrophic muscle.

Methods

Study design

Study EDG-5506-002 (ARCH) was an open-label, non-
randomised, dose-escalation study conducted at a single
centre (Rare Disease Research, Atlanta, GA). Study
participants received sevasemten 10 mg as an oral, once
daily (QD) dose for 8 weeks, followed by 15 mg QD for
4 months, 20 mg QD for the subsequent 9 months,
before returning to the identified target dose of 10 mg
QD for the following 9 months (Fig. S1). Of the
12 study participants, 5 had received study drug in
Study EDG-5506-001 and 7 were treatment naive, of
which 2 received placebo in Study EDG-5506-001 and
5 were newly enrolled (Fig. 1). For participants who

previously received sevasemten in Study EDG-5506-
001, there was a washout period of at least 12 weeks
prior to receiving sevasemten in Study EDG-5506-002.
Eleven of 12 participants were subsequently enrolled
into the EDG-5506-203 open-label extension study. The
study protocol was amended 5 times between October
2021 and March 2023 to optimise and refine study
dosing and treatment duration and update and clarify
study procedures. With respect to dosing of study drug,
initial dosing levels of 10 and 15 were planned, and
20 mg was added as additional data did not identify
safety concerns. The dose was readjusted to 10 mg as
emerging biomarker data indicated that the biomarker
response was essentially maximal with the 10 mg dose.

Study objectives

The primary objective of this study was to assess the
safety and tolerability of sevasemten in adults with
BMD. Secondary objectives included the assessment of
changes in individual safety parameters and PK profile
of sevasemten; exploratory objectives included the ef-
fects of sevasemten on biomarkers of muscle injury,
functional measures, and self-reported outcomes.

Ethics

The study was conducted in compliance with the prin-
ciples of Good Clinical Practice (GCP), the Declaration
of Helsinki, and the International Council for Harmo-
nisation. Participants were recruited nationally with the

|12 participants were screened for eligibility

A 4

———— 0 participants were excluded

12 participants were enroled

« 5 participants were newly enroled

« 5 participants had received sevasemten in Study EDG-5506-001
« 2 participants had received placebo in Study EDG-5506-001

Y

+ 10 mg QD (Day 1 to Month 2)

* 15 mg QD (Month 2 to Month 6)

* 20 mg QD (Month 6 to Month 15)
» 10 mg QD (Month 15 to Month 24)

12 participants were treated with sevasemten

\/

—— 3 participants withdrew from the study 2

12 participants were included in the Safety and PK Evaluable Populations
7 participants were included in the PK Analysis Population b

Fig. 1: Study Profile. AE = adverse event; QD = once daily. ? 2 participants withdrew for family planning and were subsequently enroled into a
separate open-label extension study (EDG-5506-203 [NCT06066580]); 1 participant withdrew for non-AE-related reasons. ® The PK Analysis

Population included treatment-naive participants only.
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help of patient advocacy organisations (Muscular Dys-
trophy Association [MDA], Chicago, IL and Parent
Project Muscular Dystrophy [PPMD], Washington, DC).
All participants provided written informed consent
prior to participation. The Investigator received
approval from the Institutional Review Board (Advarra
Inc., Columbia, MD) prior to initiating the study
(11/24/2021; SSU00170416). An Independent Data
Monitoring Committee (IDMC) was established to
enhance the safety of trial participants by providing an
independent quarterly review of the study data as well
as prior to dose escalation. The IDMC included 2 phy-
sicians specialised in neurology with experience in
clinical trials and experienced in the treatment of
muscular dystrophy, a biostatistician, and a community
patient advocate. The recommendation of the IDMC
was to continue the study after each data review.
The study was registered with ClinicalTrials.gov
(NCT05160415) and is completed.

Participants

Eligible participants were adult males (18-55 years,
inclusive) with a confirmed diagnosis of BMD based on
genetic testing and clinical phenotype, and were
ambulatory at screening, with the ability to complete a
100-m timed test with or without assistive devices.
There was no time limit for completion of the 100-m
timed test. Participants were required to have body
weight >50 kg and body mass index (BMI) between
20 and 34 kg/m? inclusive, at the screening visit. Key
exclusion criteria were significant cardiac dysfunction
(left ventricular ejection fraction <45% or New York
Heart Association Class III/IV heart failure), significant
pulmonary impairment (forced vital capacity <65%
predicted or use of mechanical ventilation), moderate or
severe renal or hepatic impairment, or a history of
substance abuse. Participants could not have received
oral corticosteroids for >5 days in the previous
6 months at a dose of >5 mg equivalent per day.
Complete inclusion and exclusion criteria are shown in
Table S1.

Study drug administration

Sevasemten was administered orally as 2-5 mg or 10 mg
tablets with or without food. For participants who pre-
viously received sevasemten in Study EDG-5506-001,
study drug administration was performed at the site
on Day 1 for PK assessments, with continued at-home
dosing  thereafter. Treatment-naive participants
received the first dose of sevasemten on Day 1 and
returned to the site on Day 2 to complete the last PK
timepoint before taking the second dose, with
continued at-home dosing starting on Day 3. Compli-
ance was monitored via participant diaries and tablet
counts at each study visit. Because the most common
adverse events (AEs) observed in Study EDG-5506-001
were mild and transient somnolence and dizziness,*

participants were instructed to take sevasemten at
night prior to bedtime. Dose modifications were
permitted following discussion with the Medical
Monitor. This may have included changes to dose or
frequency of administration.

Safety assessments

Adverse events (AEs) were coded using the Medical
Dictionary for Regulatory Activities (v24-1). Treatment-
emergent adverse events (TEAEs) were defined as any
AE that emerged on or after administration of the study
drug or any pre-existing AE that worsened upon treat-
ment. Additional safety assessments included physical
examinations, vital signs, spirometry, clinical safety
laboratory assessments, 12-lead ECGs, echocardio-
graphic examinations, and muscle strength testing. See
the Supplementary Methods for additional detail.

Pharmacokinetics and biomarkers of muscle injury
Samples for PK evaluation and analysis of biomarkers
of muscle injury were collected from all participants in
this study; see the Supplementary Methods for addi-
tional information. Biomarker samples were used for
the analysis of fast skeletal muscle troponin I (TNNI2),
CK, and myoglobin. SomaScan® 7 K proteomics ana-
lyses (SomalLogic, Inc., Boulder, CO) were performed to
identify potential biomarkers and included evaluation
of association under exploratory endpoints. See the
Supplementary Methods for additional information.

Functional assessments

The NSAA is a 17-item test that grades performance of
various functional skills as 0 (unable to perform), 1
(completes independently but with compensation), and
2 (complete without compensation).”* The NSAA also
includes 2 timed functional tests: rise-from-floor and
10-m walk/run. Additional functional assessments
included the North Star Assessment for Limb Girdle
Type Muscular Dystrophies (NSAD),” the 4-stair climb
test, and the 100-m timed test. Functional assessments
were administered by clinical evaluators who were
trained in established methods by ATOM International
(Gateshead, UK). See the Supplementary Methods for
additional information.

Sample size justification

The sample size of 12 participants was considered
sufficient to provide reasonable estimates of PK mea-
sures and assessment of safety and tolerability for this
early-stage clinical trial.

Statistics

Safety, biomarker, and functional analyses were per-
formed on all participants; PK analysis populations are
described in the Supplementary Methods. Baseline was
defined as the last measurement prior to the first dose
of study drug. Change from baseline was calculated by
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subtracting the baseline value from the individual post-
dose value. Missing data were not imputed. For bio-
markers, data were log-transformed for analysis and the
mean change from baseline and 95% CIs were back-
transformed to percent scale as described in the
Supplementary Methods. No formal hypothesis testing
was performed. The longitudinal analysis of NSAA and
muscle injury biomarkers was performed by mixed
model for repeated measures (MMRM); methodological
details are provided in the Supplementary Methods.

Statistical analyses were performed using Phoenix
WinNonlin (version 8-3) for PK analysis, SAS v9-4
(SAS Institute, Cary, NC) for the analysis of safety,
physical function, and SAS and Python (with numpy,
pandas, and statsmodels modules) for the analysis of
muscle injury biomarkers. See the Supplementary
Methods for additional information.

Role of funders

The study sponsor (Edgewise Therapeutics, Inc.) was
responsible for study design, data collection, data anal-
ysis, data interpretation, and manuscript preparation.

Results

The study enrolled 12 male participants with confirmed
genetic diagnosis of BMD (Fig. 1) between December
2021 (first participant’s first visit) and March 2024
(last participant’s last visit), of whom 7 (58%) had
completed Study EDG-5506-001 (for these 7 partici-
pants, 5 received active drug and 2 received placebo in
the prior trial), with a last dose of study drug at least
12 weeks prior to enrolment. Nine (75%) participants
completed the study, and 3 (25%) participants dis-
continued Study EDG-5506-002. For the 3 participants
who withdrew, 2 withdrew for family planning and
were subsequently enrolled into a separate open-label
extension study (EDG-5506-203 [NCT06066580]) and
the other participant withdrew for non-AE-related rea-
sons. None of these 3 participants had a decrease in total
NSAA score compared to baseline prior to discontinua-
tion. The median (range) age was 32-0 (20—46) years,
median weight was 80-9 (57-93) kg, and median body
mass index (BMI) was 25-1 (21-32) kg/m* (Table 1).
Baseline functional measures showed a range of func-
tional impairment, with all participants having evidence
of impaired muscle function (Table 1). At baseline, me-
dian total NSAA and NSAD scores were 15-5 points and
26-0 points, respectively.

Ten participants had deletion exon 45-x pathogenic
variants, including 5 participants with exon 45-47, 4
participants with exon 45-48, and 1 participant with exon
45-53; all were in-frame variants. One participant had a
single nucleotide variant, which would be in-frame,
identified in multiple family members with a Becker
phenotype, and 1 participant had a deletion of multiple
exons, with the report noting a Becker phenotype.”” None
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Total (N = 12)
Age (years) 32:0 (20-46)
Race -

White 12 (100%)
Ethnicity -

Hispanic or Latino 1 (8%)

Not Hispanic or Latino 11 (92%)
Weight (kg) 80-9 (57-93)
BMI (kg/m?) 251 (21-32)
Medical History” -

BMD 12 (100%)

Seasonal allergy 2 (17%)
Concomitant Medications® -

Ibuprofen 6 (50%)

Paracetamol 5 (42%)

Vitamins 4 (33%)

Calcium 3 (25%)

Diphenhydramine hydrochloride 3 (25%)

Lisinopril 3 (25%)

Prednisone 3 (25%)
Functional Characteristics -

Total NSAA score (out of 34) 15-5 (2-31)

Total NSAD score (out of 52) 26-0 (7-49)

Maximum hand grip strength (kg) 29-2 (2:9-39-9)

Velocity of 4-stair climb (1/seconds) 0-17 (0-0-0-5)

Velocity of 10-m walk/run test (meters/seconds) 1-20 (0-2-2-2)

Velocity of 100-m timed test (meters/seconds) ~ 1-10 (0-2-2-2)

Velocity of rise-from-floor test (1/seconds) 0-10 (0-0-0-6)

Values are reported as median (range) or n (%). BMI = body mass index;
NSAA = North Star Ambulatory Assessment; NSAD = North Star Assessment
for Limb Girdle Type Muscular Dystrophies. *Reported in 2 or more
participants. I’Reported in 3 or more participants.

Table 1: Demographics and baseline characteristics (Safety
Population).

of the participants had mutations that have been re-
ported to have slow disease progression."

Over the 2-year trial, sevasemten was well tolerated
at all dose levels, with no evidence of dose-dependent
AEs. All TEAEs were mild or moderate in severity
and there were no serious AEs or AEs leading to
discontinuation (Table 2). Overall, the most-frequently
reported TEAE was COVID-19 (5 [42%] participants),
followed by fall, dizziness, and arthralgia (4 [33%)] par-
ticipants for each). The TEAEs of fall were not associ-
ated with dizziness in any participant. Dizziness (4
[33%)]) and somnolence (3 [25%)]) were generally re-
ported within the first few days of dosing, or with
escalation in dose, and resolved within a few days. Of
note, fewer participants reported somnolence during
the later 15 mg dosing period than during the initial
10 mg dosing period; there were no reports of somno-
lence during the subsequent 20 mg dosing period.
TEAEs of arthralgia and myalgia were only reported
when participants were receiving the 20 mg dose.

Given the mechanism of action, safety assessments
were performed to monitor muscle strength, including
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10 mg (N = 12)

Any TEAE [Upper Bound of the 1-sided 95% CI°]
Any TEAE by Maximum Severity
Mild 10 (83%)
Moderate 0
Severe 0
Any Related TEAE
Any Related TEAE by Maximum Severity
Mild 5
Moderate 0
Severe 0
Any SAE 0
Any TEAE Leading to Discontinuation of Study Drug 0
Any TEAE Leading to Death 0
Any Elicited TEAE 0
Swallowing difficulties 0

o

Visual changes

TEAEs Reported in >1 Participant by System Organ Class and Preferred Term

Infections and Infestations 5 (42%)
COVID-19 1 (8%)
Influenza 1 (8%)
Nasopharyngitis 1 (8%)
Viral upper respiratory tract infection 0
Sinusitis 0

Injury, poisoning and procedural complications 5 (42%)
Fall 2 (17%)
Procedural pain 2 (17%)

Nervous system disorders 4 (33%)
Dizziness 2 (17%)
Headache 0
Somnolence 2 (17%)

Musculoskeletal and connective tissue disorders 1 (8%)
Arthralgia 0

Gastrointestinal disorders 3 (25%)
Gastroesophageal reflux disease 1 (8%)

Values are reported as n (%). Cl = confidence interval; COVID-19 = Coronavirus Disease 2019; SAE = serious adverse event; TEAE = treatment emergent adverse event.
*1-sided 95% Clopper-Pearson upper confidence interval. *For “Any SAE” and “Any Elicited TEAE”, the value of the 1-sided 95% Clopper-Pearson upper confidence interval

is 22%.

10 (83%) [97%]

15 mg (N = 12) 20 mg (N = 12) Total (N = 12)
9 (75%) [93%] 12 (100%) [100%)] 12 (100%) [100%)]
7 (58%) 12 (100%) 10 (83%)
2 (17%) 0 2 (17%)
0 0 0

3 (25%) 0 7 (58%)
2 (17%) 0 6 (50%)
1 (8%) 0 1 (8%)

0 0 0

Ob Oh Ob

0 0 0

0 0 0

o° o° o°

0 0 0

0 0 0

3 (25%) 10 (83%) 12 (100%)
1 (8%) 3 (25%) 5 (42%)
0 2 (17%) 3 (25%)
1 (8%) 1 (8%) 3 (25%)
0 3 (25%) 3 (25%)
1 (8%) 1 (8%) 2 (17%)
4 (33%) 3 (25%) 8 (67%)
2 (17%) 3 (25%) 4 (33%)
0 1 (8%) 3 (25%)
6 (50%) 3 (25%) 8 (67%)
3 (25%) 1 (8%) 4 (33%)
3 (25%) 2 (17%) 3 (25%)
1 (8%) 0 3 (25%)
1 (8%) 5 (42%) 6 (50%)
0 4 (33%) 4 (33%)
1 (8%) 3 (25%) 5 (42%)
0 2 (17%) 3 (25%)

Table 2: Overall summary of treatment-emergent adverse events (Safety Population).

hand grip and elbow flexor strength (Fig. S2). Mea-
sures of upper body strength showed considerable
within-subject variability typical of handheld dyna-
mometry within the error of the measurement.”
There were no clinically significant findings or
trends for other safety evaluations, including physical
examinations, vital signs, ECGs, spirometry, or
echocardiography.

Sevasemten was rapidly absorbed after a single,
10 mg dose in treatment-naive participants, with a me-
dian (range) Tyax of 1-5 (0-50-2-00) hours, a Cpy 0f 23-2
(11-0-81-5) ng/mL, and an AUCy;,¢ of 335 (226-516)
ng-hr/mL (Table 3). As was seen in Study EDG-5506-
001,” sevasemten concentration at steady state was dose-
dependent following dose adjustments (Fig. S3).

Treatment with sevasemten was associated with re-
ductions in circulating biomarkers of muscle injury

(CK, TNNI2, and myoglobin), all of which were near
maximal within the first 4 weeks of treatment and were
sustained for up to 24 months (Fig. 2 and Fig. S4). More
specifically, median circulating TNNI2 levels were
markedly decreased by Month 1 (Fig. 2A), with re-
ductions from baseline observed at all treatment time-
points (Fig. 2B). Of note, TNNI2 is elevated in BMD
and, as it is specific to fast muscle, indicates target
engagement.” Similarly, circulating CK and myoglobin
levels were consistently decreased over the duration of
the 24-month treatment period (Fig. S4A and C,
respectively), with reductions from baseline observed
for most timepoints (Fig. S4B and D, respectively).
SomaScan plasma proteomics has been used to
identify a 26-protein universal signature of skeletal
muscle injury after strenuous exercise in individuals
with BMD and Limb-Girdle muscular dystrophies
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AUGo. (ng*hr/mL)  AUCq.inf (ng*hr/mL)  AUCyextrap (%) Cimax (NG/ML)  toax (hr) Ko (2/hr)  CL/F (L/hr)  V,/F (L)
n 7 5 5 7 7 5 5 5
Mean 176-4 3447 39-2 37-6 1-4 0-04 317 935-2
SD 64-0 117-2 15.0 26-9 0-7 0-01 10-2 260-9
V% 36-3 34-0 383 716 50-8 41-4 323 27-9
SEM 24-2 52-4 6-7 10-2 0-3 0-01 4-6 116-7
Minimum 98-8 226 15-2 11-0 0-5 0-02 19-4 608
Median 174-5 334-8 41-5 23-2 15 0-03 299 971-9
Maximum 302 516 55-8 815 2:0 0-06 443 1210
Geom Mean 167-4 329-4 36-1 29-6 12 0-03 30-4 904-2
Geom CV% 357 345 53-6 89-9 70-0 395 34-5 30-3
AUC = area under the plasma concentration-time curve; Cinax = maximum plasma concentration; CL/F = apparent oral clearance; CV = coefficient of variation;
Ke = elimination rate constant; SD = standard deviation; SEM = standard error of the mean; t.,, = time to maximum plasma concentration; V,/F = apparent volume of
distribution during the terminal phase.
Table 3: Summary of plasma sevasemten pharmacokinetic parameters following the administration of a single oral dose (10 mg) on day 1 in
treatment-naive participants (PK Analysis Population).

(LGMD) types R9 and R12.** Consistent with this prior
study, the average baseline levels of these proteins were
elevated in individuals with BMD as compared to healthy
volunteers, and treatment with sevasemten lowered most
of the injury signature proteins with similar results
across timepoints (Fig. SS5A and Table S2). Analysis of
the change from baseline for this signature (Fig. S5B)
revealed an overall mean decrease of 25-8% (95%
CI: —=11% to —38-2%) across timepoints.

Over the 24-month treatment period, the median
change in total NSAA score was generally positive
(Fig. 3A), with no apparent difference across the dose
levels. More specifically, for the overall population, the
median change from baseline at Month 24 was an in-
crease of 2-0 points; of note, 9 of 12 participants (75%)
had a stable or increased total NSAA score at their last
evaluation, and stabilisation was observed even in par-
ticipants with the lowest function at baseline (Fig. 3B).
Evaluation of the total NSAD score, 100-m timed test, 4-
stair climb, 10-m walk/run, rise-from-floor, activity
limitations for patients with upper and/or lower limb
impairments (ACTIVLIM), and Patient-Reported Out-
comes Measurement Information System—S57 items
(PROMIS-57) generally showed stabilisation or
improvement over time and across sevasemten doses
(Tables S3 and S4).

Discussion

Sevasemten has a unique and somewhat counterintui-
tive approach to the treatment of muscular dystrophies;
by modestly inhibiting contraction of fast muscle fibres,
sevasemten is designed to protect against the ongoing
contraction-induced injury that ultimately leads to loss
of muscle and functional impairment." Inherent in this
approach is the need to identify a sevasemten dose that
can protect muscle from contraction-induced injury
while preserving muscle function. Thus, this study
employed a measured dose escalation strategy to eval-
uate the long-term safety, tolerability, PK/PD, and
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functional effects in adults with BMD; indeed, we have
observed near-maximal decreases in circulating bio-
markers of muscle injury after treatment with 10 mg,
while muscle function was preserved, resulting in BMD
disease progression that diverged from predicted natu-
ral history over 2 years.'"'®

Sevasemten was well tolerated over two years, with
no SAEs or AEs leading to discontinuation of study
drug. Overall, reported AEs were relatively few, mild,
and consistent with those seen in the phase 1 study.”
Dizziness and somnolence were seen primarily early
in the study at the 10 mg dose. A possible explanation
is that by partially inhibiting fast skeletal muscle
myosin sevasemten may affect proprioception, i.e.,
transiently changing the relationship of initiating
muscle contraction to the degree of actual contraction,
which is perceived as dizziness. The mechanism for
somnolence is less clear, but some adaptation with
time is observed.

In a previous phase 1 study, sevasemten treatment
for 14 days was shown to result in trends of reductions
in biomarkers of muscle injury (TNNI2 and CK) in 5
adults with BMD.” In this dose-ranging study, seva-
semten dosing was initiated at 10 mg once daily with
steady state anticipated to be reached over 4-5 weeks.
As sevasemten was well-tolerated at the 10 mg dose, the
dose was escalated sequentially to 15 mg once daily and
then to 20 mg once daily, with median trough seva-
semten plasma concentrations rising in an approxi-
mately linear fashion. Consistent with preclinical
observation that partial inhibition of myosin ATPase
could protect from contraction-induced muscle damage
without inhibition to the point of decreasing function,
the aim was to identify a dose that protected muscle
injury without compromising function. As emerging
biomarker data indicated that the biomarker response
was essentially maximal with the 10 mg dose, this dose
was chosen for further investigation and the dose in
this study was decreased to 10 mg.
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Fig. 2: Sevasemten Treatment Reduces TNNI2. (Panel A) TNNI2 values presented as median (IQR); (Panel B) TNNI2% change from baseline

presented as mean (95% Cl). TNNI2 = fast skeletal muscle troponi

Consistent with ongoing muscle injury and previous
reports for individuals with BMD,” circulating bio-
markers of muscle injury (TNNI2, CK, and myoglobin)
were elevated at baseline compared to previous obser-
vations in healthy volunteers.”” With sevasemten treat-
ment, circulating levels of all 3 biomarkers were
reduced within the first 4 weeks of treatment at a dose
of 10 mg and remained suppressed through 24 months.
With dose escalation, further reductions in biomarkers

nl

of muscle injury were not observed despite higher ex-
posures. It is also noteworthy that while plasma expo-
sures at the 20 mg dose exceeded those seen at 10 mg,
we did not record decreases in NSAA or other func-
tional metrics, demonstrating the broad therapeutic
index of this approach.

Biomarker data were further supported by analysis
of plasma proteomics using the SomaScan platform.
We previously performed a study using controlled

www.thelancet.com Vol 129 July, 2026
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Fig. 3: Total NSAA Score Over Time. (Panel A) Change from baseline
in total NSAA score. Data presented as median (IQR). Predicted
mean values derived from MMRM regression analysis with fixed and
random slope terms for time. Total NSAA Score Slope (change/
year): 0-61 (95% Cl: -0-93, 2-14). Grey shaded area represents
predicted change from baseline based on natural history data.'*"®
(Panel B) NSAA total score over time for individual participants.
Sevasemten was administered at a dose of 10 mg daily orally until
Month 2 (Day 57), followed by a dose of 15 mg daily to Month 6, a
dose of 20 mg daily to Month 15, and a dose of 10 mg daily to
Month 24. Of note, 1 participant (black diamond/line) had a
meniscal tear and surgery at Month 15. MMRM = mixed model
repeated measures; NSAA = North Star Ambulatory Assessment.

strenuous exercise in individuals with BMD to better
link circulating protein signatures to a specific exercise
intervention designed to yield controlled muscle
injury.” This signature contained TNNI2 and CK in
addition to other structural and metabolic proteins
enriched or exclusive to skeletal muscle. Results here
show that sevasemten treatment was rapidly followed
by a notable reduction in the entire muscle injury
signature induced by exercise, suggesting a compre-
hensive change in the ability of muscle to resist injury
with sevasemten. As far as we are aware, this is the only
intervention documented to achieve this in muscular
dystrophy and supports the clinical hypothesis that
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sevasemten can be protective against the contraction-
induced injury that is the basic defect in BMD.

Estimated steady-state muscle concentrations at the
10 mg dose corresponded to preclinical muscle con-
centrations at which inhibition of contraction was
modest (~10-15%)."*° Together with observations of
near-maximal reductions of circulating biomarkers
of muscle injury, this supported a target dose of 10 mg
to maximise protective effects against ongoing muscle
injury while minimising potential negative effects on
function (e.g., strength loss) associated with excessive,
on-target pharmacology.

The ultimate goal for a treatment in BMD is to
prevent ongoing muscle damage and loss leading to
further loss of functions relevant to everyday life, such
as walking, stair climbing, and rising from a seated
or supine position, all of which are assessed by the
NSAA. As such, the NSAA is considered a clinically
meaningful measure, i.e., the test or result shows a
real and important change in a person’s health or
abilities. Contemporary natural history reports
following patients for an average of up to 6 years show
mean annual declines in total NSAA scores ranging
from 1.0 to 1.7.+'® In the present 2-year study, NSAA
scores were stable or improved, including those who
discontinued for reasons unrelated to AEs, with a
median improvement in total score of 2-0 at Month
24. Natural history data would suggest that over that
time period, total NSAA score would be expected to
decline by approximately 2-0 to 3-4 points. Of partic-
ular note was that participants with more advanced
disease, as evidenced by low NSAA and muscle
strength at baseline, remained stable over the dura-
tion of the study.

Together, these observations support the hypothesis
that modest inhibition of fast skeletal muscle contrac-
tion provides protection against the contraction-induced
muscle injury that drives disease progression in dys-
trophinopathies. Further, this unique mechanism could
be useful in other muscular dystrophies with defects in
the dystroglycan complex and consequent contraction-
induced muscle injury.

As this was an open-label trial with no placebo
control, caution is required in interpretation. Additional
limitations of this study include the small sample size
and the lack of diversity in enrolled participants (100%
White). The small sample size in particular is an
inherent challenge in clinical studies involving rare
diseases like BMD that affect fewer than 1 in 15,000
males.” While this study used natural history compar-
isons from multiple sources to provide context for
observed treatment effects, these natural history com-
parisons are inherently limited by the difficulty in
deriving the expected decline from published studies,
including site-specific differences and other factors
which are difficult to quantify.
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Overall, the results of this study indicate that once
daily sevasemten was well tolerated for up to 2 years in
adults with BMD and was associated with reductions in
biomarkers of muscle injury that were evident within 4
weeks and sustained to 24 months, as well as functional
stability that diverged from the expected decline based
on available natural history data.'*'* On the strength of
these findings, additional studies are in progress,
including a global, placebo-controlled pivotal study in
adults with BMD (NCT05291091), which has been fully
enrolled with a sevasemten dose of 10 mg once daily.
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