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Where can | find the original article on which this summary is based?

The original article title is ‘Efficacy and safety of apitegromab in nonambulatory type 2 or 3 spinal muscular atrophy
(SAPPHIRE): a phase 3, double-blind, randomized, placebo-controlled trial! It can be found at: https://www.thelancet.com/

What was the trial about?

Spinal muscular atrophy (SMA) is a rare and serious
progressive, worsening genetic disease. Children
and adults living with SMA have low levels of a
protein called the survival motor neuron (SMN)
protein. Without enough of this protein, the nerve
cells that control muscles (motor neurons) begin
to die. As a result, the muscles become smaller (a
condition called muscle atrophy) and weaker. Over
time, this leads to a loss of normal movement (called
motor function) and muscle control.

Treatments that increase SMN protein levels (SMN-
targeted treatments) improve motor neuron
survival and thus overall motor function. However,
many individuals living with SMA who are taking
these treatments still experience reduced motor
function compared with people without SMA.

ournals/laneur/article/PlIS1474-4422(25)00225-X/abstract. The article cannot be accessed for free.
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Plain Language Summary of Publication Crawford, Servais, Mercuri and co-authors

A new potential treatment called apitegromab directly targets myostatin in muscles to improve motor function. This
summary describes the SAPPHIRE clinical trial. In this study, patients with SMA who were already receiving treatments
that target the SMN protein (SMN-targeted treatments), also received apitegromab.

What was the objective?

The aim of the SAPPHIRE trial was to see how well apitegromab worked and what side effects it might cause over one
year. The study compared apitegromab to a placebo treatment in patients with SMA who were already receiving SMN-
targeted treatments.

What were the results?

After 1 year of continued treatment, motor function improved in patients treated with apitegromab compared with those
who received placebo. Improvements with apitegromab were seen across different age groups and different dose levels.
Patients tolerated apitegromab well, meaning that side effects were similar between patients receiving apitegromab
or placebo and side effects caused by apitegromab were minimal. Most of the side effects were either common among
people living with SMA or likely caused by the SMN-targeted treatments the patients were already receiving.

What do the results mean?
These results suggest that directly targeting muscles with apitegromab has the potential to improve motor function for
people living with SMA who are already receiving SMN-targeted treatments.

@ ® © 0 0 0 0 0 0 0 000 0 000000000 0000000000 0000000000000 0000000000000,
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Key takeaways:

« The SAPPHIRE clinical trial showed that treatment with apitegromab led to improvements in motor
function for patients with SMA who were also receiving SMN-targeted treatment

« Motor function improvements were notable in patients who received apitegromab, regardless of age,
apitegromab dose, type of SMN-targeted treatment, or duration of SMN-targeted treatment

« Apitegromab treatment led to minimal side effects

« Combining SMN-targeted treatments with muscle-targeted treatments like apitegromab may help
improve or maintain motor function for patients with SMA
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Spinal muscular atrophy: A rare disorder that affects the nerves controlling muscles, causing weakness and
difficulty with movement. This occurs when the body does not make enough of the survival motor neuron (SMN)
protein, which is essential for muscle strength and control.

Proteins: Molecules made from genes that carry out specific, essential functions in cells and tissues.

Survival motor neuron (SMN) protein: A vital protein that helps keep the nerve cells that control muscles healthy
and working properly.

Motor neuron: A nerve cell that controls muscles by sending signals from the brain or spinal cord to the muscles.
Muscle wasting (atrophy): Loss or shrinking of muscles that makes them smaller and weaker.

Motor function: The ability to control and coordinate muscle contractions and body movements, such as sitting
up, crawling, walking, and picking up or grabbing items.

Apitegromab: A new muscle-targeted treatment for SMA being investigated in clinical trials. It works by preventing
the conversion of immature myostatin into its mature, or active, form. This releases the myostatin ‘brake’ on muscle
growth, leading to increased muscle mass and strength.

Myostatin: A protein in muscle cells that regulates muscle growth. Pro-myostatin and latent myostatin are‘immature;
or inactive forms of myostatin that do not have any effect on muscle. Immature myostatin gets converted to mature
myostatin, an active form of myostatin that acts as a‘brake’ on muscle cells to restrict muscle growth.

Placebo: An inactive substance that looks the same and is given the same way as an active drug or treatment being
tested in a clinical trial.

Taylor & Francis
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SAPPHIRE clinical trial of apitegromab in children & young adults with SMA  Plain Language Summary of Publication

What is the purpose of this plain language summary?

The purpose of this plain language summary is to help you to understand the findings from recent research. Apitegromab
is an investigational treatment not yet approved by any regulatory agencies, such as the US Food and Drug Administration
(FDA) or European Medicines Agency (EMA), to treat the condition under study that is discussed in this summary.

Who is this article for?

This article is intended for patients living with Scholar Rock, Inc. sponsored the SAPPHIRE trial.

SMA, their families, and caregivers. It explains

what apitegromab is and shares the results of A company or organization that oversees
the SAPPHIRE clinical trial. It may also be helpful and pays for a clinical research study. The sponsor
for patient societies, patient advocates, and also collects and analyzes the information that was
healthcare professionals, including those helping generated during the study.

patients find the best care for their SMA.

m Mutation: A change in the DNA of a gene that can

affect how the protein made by the gene functions.
Gene: A segment of DNA that carries instructions for
making specific proteins.

Skeletal muscle: The type of muscle thatis connected
to bones and controls movement.

Wasting (atrophy): Decrease in size or wasting away
of a body part or organ.

Spinal muscular atrophy (SMA) is a rare genetic disorder in which
mutations in the gene called SMN7 prevent the body from
producing enough of a protein called survival motor neuron (SMN).
A second gene, SMN2, also produces SMN protein; however, unlike
SMN1, which produces fully functional SMN protein, only a small
amount of the SMN protein produced by SMN2 functions fully.

SMN protein is essential for the function and survival of neurons
in the spinal cord (known as motor neurons) that carry messages from the brain to skeletal muscles throughout the body,
enabling coordinated muscle movements. Without enough SMN protein, motor neurons malfunction and die, and the
muscles they control cannot function properly. This results in wasting (atrophy) and weakness that worsen over time in
muscles that are responsible for activities such as sitting, crawling, walking, breathing, and swallowing.

Person without spinal muscular atrophy Person with spinal muscular atrophy

Mutated
SMNT SMIN1
gene gene \
, O0C .
Survival motor Survival motor
neuron protein neuron protein
Healthy motor neuron Motor neuron with
SMN1 mutation
Healthy muscle cells and Muscle wasting (atrophy) and
normal motor function decreased motor function
\_ J
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Plain Language Summary of Publication Crawford, Servais, Mercuri and co-authors

The severity of SMA depends on how many SMN2 gene copies a person has. More copies usually mean the body can make
more SMN protein.

Traditionally, SMA has been classified into five types (0 through 4) based on symptom severity and the age when symptoms
start.

« People with fewer SMN2 copies (type 0 or 1) have symptoms that begin before birth or during infancy, fail to achieve
age-appropriate motor milestones (may never be able to roll over or sit on their own), and have drastically reduced life
expectancy.

« People with more SMN2 copies (type 2 or 3) may experience symptoms such as limited ability or inability to stand or walk
that appear later in childhood. They often have secondary complications, such as pneumonias, severe scoliosis and limb
contractures. Life expectancy may be full, but often many medical therapies are necessary for a lifetime.

+ The mildest form of SMA (type 4), typically manifests as mild weakness or fatigue and begins later in teen years to young
adulthood.

SMA Typical age range Maximum motor skill Survival with supportive care
type when symptoms achieved with (Survival without major complications, meaning a
appear supportive care patient did not need a ventilator for more than 16 hours

a day over a period of at least 14 days)

0 |[Fetal — Days to weeks

1 1-6 months Q :i;i;g’:trg:’i:; Months (around 10 months, on average)
2 7-18 months % Sits, no walking Years (over 20 years, on average)

3 |1.5-10years 98 Walks (limited) Normal

4 Greater than 18 years j% Walks (normal) Normal

Type 0 or 1 SMA: SMA that develops before birth (type 0) or early after birth (type 1).
Type 0 is the most severe form of SMA; type 1 is less severe in comparison.

Type 2 or 3 SMA: SMA that develops after 6 months of age (type 2) or 18 months of
age (type 3) and is considered less severe than type 1 SMA.

Type 4 SMA: SMA that develops later in life (late teenage years to early adulthood)
and is the least severe type compared to types 0-3.

There are three approved treatments for SMA, all of which are ‘SMN-targeted, meaning they work to increase the amount of
SMN protein produced by the body. Treatments approved by the U.S. Food and Drug Administration (FDA) and European
Medicines Agency (EMA) are:

+ Nusinersen (Spinraza) for children and adults
« Onasemnogene abeparvovec-xioi (Zolgensma) for children under 2 years old, and
« Risdiplam (Evrysdi) for children, including newborns, and adults

The success of these treatments often relates to the age a patient starts treatment and the amount of damage done by the
lack of SMN protein prior to starting treatment. If given early in life, these treatments greatly improve the health outlook;
given later in life, the benefit is less, though they slow worsening of disease progression and increase survival. In addition to
this, SMN-targeted treatments also help patients with SMA reach movement goals that were once thought to be impossible.

Taylor & Francis
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What are the limitations of current SMA treatments?

Once motor neurons are lost, they cannot grow back. Current treatments for SMA can slow or stop further loss, but they
cannot bring back motor neurons that were already lost. As a result, muscles with reduced motor neuron connections are
weakened, and motor function is compromised.

-

Therapies currently
approved by the
FDA and EMA
increase survival
motor neuron
protein production

~

Current area of unmet

7 need: Normal motor
L function not achieved
if treatment is started
FDA: United States Food and Drug Administration after symptoms have

\EMA: European Medicines Agency started )

While people using these treatments do see significant improvements in motor function, many may not achieve levels of
function normal for people without SMA. Because SMA gets worse over time, the improvement possible from treatment
diminishes the longer treatment is delayed.

With SMN-targeted treatments, some, but not all, of that loss can be recovered. In some cases, however, the improvements
from treatment in the first 2 to 4 years may be reduced and muscle function can slowly return to where it was before treatment
began. This can happen about 5 years after starting treatment. In those patients, there is a need for new treatments that
directly target muscles, improve motor function, and prevent any further losses in motor function.

4 )

M Person without M Treated person with [l Untreated person
SMA SMA with SMA

SMN-targeted
treatment started

Level of motor function

Time

SMA: Spinal muscular atrophy
kSMN: Survival motor neuron j
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What is apitegromab, and how does it work for SMA?

Unlike current SMA treatments that target SMN protein levels in motor neurons, apitegromab is a muscle-targeted treatment

that has the potential to improve muscle size and strength.

Apitegromab is a monoclonal antibody therapy that
selectively attaches to early forms of myostatin, when it is
not yet an active signaling hormone. Myostatin is a natural
substance made by muscle cells that helps control how
much muscle you build, but its activity is backwards from
what might be expected. High levels of myostatin slows
down muscle growth, and low levels encourage muscle
growth. By binding myostatin before it becomes active,
apitegromab decreases the amount of myostatin found in
muscles, which then takes the ‘brake’ off muscle growth.
In animal models, apitegromab has been shown to help
increase muscle size and strength.

Monoclonal antibody: A type of protein that is made in a
laboratory and is designed to bind to specific target proteins
in the body. These man-made proteins mimic the action of
the natural antibodies produced by ourimmune system but
are engineered to treat certain diseases more precisely than
natural antibodies.

Selectivity: The ability to interact with a specific, intended
target with very limited or no interaction with other targets.

Myostatin and its effect on muscles

High levels of mature myostatin

Inhibits muscle growth

Low levels of mature myostatin

> g

Encourages muscle growth

Apitegromab binds to
immature myostatin

Apitegromab

-

How apitegromab works

Generation of mature
myostatin is prevented

\ 07

2

Mature myostatin “brake”
is removed, allowing for
increased muscle growth
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What was the purpose of the SAPPHIRE trial?

SAPPHIRE was designed to evaluate the safety and efficacy of apitegromab in people living with SMA. The phase 3
SAPPHIRE trial provides evidence that regulatory agencies

can review when considering approving apitegromab use (1

in medical practice. Efficacy: A description of how well a treatment works in

- SAPPHIRE researchers evaluated whether apitegromab the controlled conditions of a clinical trial. Efficacy differs
could improve motor function in patients who were also from effectiveness, as effectiveness describes how well
receiving an SMN-targeted treatment (either nusinersen || @ treatment works in real-world conditions (e.g. fewer
or risdiplam) controls, larger and broader patient population).

Phase 2 trial: A clinical trial that evaluates the efficacy of a
new treatment for a specific disease and gathers information
about its safety.

Phase 3 trial: A clinical trial that typically includes more
patients than a phase 2 trial and compares a new treatment
with a standard treatment to see how well the new treatment
- Does apitegromab improve motor function compared works and how safe it is.

- Two different doses of apitegromab were studied

The main questions the researchers wanted to answer
were:

/e

with placebo in people living with SMA and receivingan \&

SMN-targeted treatment?

» In clinical trials, researchers oftentimes use a placebo treatment, which is a harmless treatment with no active medicine,
to compare against the real‘active’ treatment to see if it really works

« When given at the doses studied, is apitegromab safe for people living with SMA?

How was the trial carried out?

SAPPHIRE was an advanced level clinical trial, ‘phase 3 that was designed to evaluate the safety and efficacy
of apitegromab in patients with SMA who were already receiving an SMN-targeted treatment (nusinersen or D

risdiplam).

The maintrial groupincluded 156 patientsaged 2—-12 years.

They were randomized to receive either apitegromab
at 10 milligrams per kilogram of body weight (mg/kg),
apitegromab at 20 mg/kg, or placebo, the non-active
treatment, by intravenous (IV) infusion every 4 weeks
for 1 year.

Randomization: The process of assigning patients in a
clinical trial to different study groups by chance, rather
than by choice. Randomization helps ensure that treatment
groups are as similar as possible to increase the likelihood
that differences between groups are due to their treatment
(e.g. apitegromab versus placebo) and not to any other
factor.

Intravenous (IV) infusion: A method to deliver medicine or
fluids directly into a person’s bloodstream.

The trial also included an additional group of 32 patients
aged 13-21 years who were randomized to receive either
apitegromab at 20 mg/kg or placebo.

As a phase 3 clinical trial, patients and investigators were
‘blinded" This is the best way to prove safety and efficacy,

as neither the patients nor the researchers knew whether
a patient received apitegromab or placebo.

Taylor & Francis
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SAPPHIRE trial design

( N\ )

[ ]
Main trial group: aged 2-12 years with SMA Additional trial group: aged 13-21 years with SMA
(156 patients [children]) (32 patients [children and adults])

. / . J
| } ! | !
e Y4 N A e N\ A
[ ) [ ]
Apitegromab || Apitegromab Placebo Apitegromab Placebo
10 mg/kg 20 mg/kg 20 mg/kg
(53 patients) ) ( (53 patients) )| (50 patients) | (22 patients) | | (10 patients) |

I | I | |
v

if

"

Completed SAPPHIRE
(155 patients [one patient who received
apitegromab 20 mg/kg did not complete the trial;
this was not due to side effects])

Completed SAPPHIRE
(31 patients [one patient who received
apitegromab 20 mg/kg did not complete the trial;
this was not due to side effects])

!

ONYX long-term extension trial
(185 patients)

SMA: Spinal muscular atroph

\ p phy )
After completing the SAPPHIRE trial, all but one participant
chose to continue apitegromab treatment in the ONYX Open-label trial: Type of clinical trial in which both the
clinical trial. ONYX is an open-label, long-term extension researchers and patients know what treatment the patients
trial in which all patients receive apitegromab to evaluate are receiving.
itsimpact over a longer treatment period than was studied
in SAPPHIRE.
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Who took part in the trial? P

SAPPHIRE was conducted at 48 research sites in nine countries across Europe and North
America. The trial enrolled patients aged 2-21 years with SMA type 2 or 3 receiving either
nusinersen or risdiplam who were unable to walk independently (nonambulatory).

Individuals with a history of severe hypersensitivity

reactions to nusinersen or risdiplam, or who had severe

scoliosis or contractures, were not eligible to participate Nonambulatory: Unable to walk independently
in SAPPHIRE. Eligible: Meeting the set of requirements necessary to take

part in a clinical trial. If an individual does not meet the
requirements, they are not eligible to participate in the trial.

Global study locations

Poland
Germany

Netherlands
Belgium

United Kingdom 4

France
Italy
United States Spain

©
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Characteristics of patients in the SAPPHIRE study

Main trial group Additional trial group
[ ]
LK iR
2years @ @ 21 years
Children aged 2-12years  Children and adults aged 13-21 years
Average age, 8 years Average age, 16 years
[ )
) 1
53% male 47% female 37.5% male 62.5% female

SMN2 gene copy number (patients with an unknown or undetermined SMN2 copy
number are not included)

4 or more 4 or more
e o 85% of patients had ° 66% of patients had
I’ 3 SMN2 copies 'I 3 SMN2 copies
8% 5% 3% 16%

SMN-targeted treatment at enroliment

Nusinerser: 78% Nusinersn: 56%

Average duration Average duration
of treatment of treatment

Risdiplam:22% | ) Risdiplam: 44% &

KSMN: Survival motor neuron /

The main trial group, consisting of patients aged 2-12 years, was the primary focus of the study. An additional trial group of
patients aged 13-21 years was also included to further explore the effects of apitegromab in an older patient population.
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SAPPHIRE evaluated whether apitegromab could improve motor function after 1 year of treatment. Motor function was

assessed using three measures:

Hammersmith
Functional Motor
Scale-Expanded
(HFMSE)

Revised Upper Limb
Module (RULM)

World Health
Organization (WHO)
Developmental
Milestones

KSMA: Spinal muscular atrophy

Main assessment

« Scoring system designed to evaluate motor function in people
with SMA type 2 or 3

- Evaluates activities such as sitting, rolling, lying down, sitting up,
kneeling, head lifting, standing, jumping, or using stairs

« Each activity is scored on a scale ranging from 0 to 2
- 0:unable to perform
- 1: performed with modification
- 2: performed without modification

- Total scores range from 0 to 66 points, with an increase in total
score indicating motor function improvements

« Scoring system designed to evaluate arm function in people with
SMA

+ Evaluates arm and hand activities such as manipulating, moving
items, and raising arms

- Total scores range from 0 to 37, with higher scores indicating better
arm function

« Scoring system designed to evaluate motor function
« Evaluates achievement of 6 age-appropriate motor

milestones:

[ [ (] (4
o o
& (] ~ fn T L)
Sitting  Standing Hands Walking Standing  Walking
without with and with alone alone
support assistance knees assistance
crawling

O NN @ NN @ BN @ B O I O)

J

Note that the researchers assessed the effects of apitegromab on motor function, which is what patients with SMA perceive
as the important constraint of the disorder. They did not measure the actual size or strength of patients’ muscles before
or after treatment. Equally important in this trial, researchers evaluated the safety of apitegromab by recording the most
common side effects and whether any serious side effects (major health problems) occurred throughout the trial.
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What were the overall results of the trial?

« Overall, patients receiving apitegromab had consistently better changes in motor function than patients receiving placebo
after 1 year.

« Throughout the trial, the side effects were similar between patients who received either apitegromab or placebo. They
were also typical for people living with SMA and those receiving an SMN-targeted treatment.

Based on Hammersmith Functional Motor Scale-Expanded (HFMSE) scores,
the overall changes in motor function were better in patients receiving
apitegromab and SMN-targeted treatment compared with patients
receiving placebo and SMN-targeted treatment.

Did treatment with

apitegromab improve
motor function?

Difference between apitegromab and placebo in (Hammersmith Functional

Motor Scale-Expanded) score change

Trial group Apitegromab Least squares mean difference between
(patient age) dose apitegromab and placebo
4 2\

Mmofr Om
tomghg + 0mohg  Flacebo D +1.5
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Overall, the average difference in HFMSE score was
1.8 points higher in favor of apitegromab
\_ vs placebo at 1 year in the main trial group )

Least squares mean change: This is a way that researchers measure the average amount of change in something
(e.g. motor function score changes, blood pressure, weight, pain level, etc.) while taking other factors into account
such as age, other treatments, or starting values. The result is a fair average that helps compare study groups.
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After analyzing the data, the 1.8-point difference between treatment groups was statistically significant, which means that
the outcomes are likely real and not due to random chance. This is the best possible evidence to show that apitegromab
treatment was truly effective. While the implications of improving on the HFMSE assessment may vary between patients,
improving by a single point in one or several HFMSE-related tasks could be considered clinically meaningful for patients

living with SMA type 2 or 3. People
with SMA tend to be very skilled
at using the muscle power they
have to accomplish things, and at
any level, a little bit more makes a
difference. This is especially true if
the smallimprovements translate to
being able to sit without assistance,
reach for objects, or perform self-
care activities independently.

—
=

\.
~

Statistical significance: Indicates the observed outcomes or differences between
two groups are unlikely to be explained by random chance. In research, significant
differences carry more weight than simple numeric differences.

Clinically meaningful change: Maintenance or small improvements in motor
function that lead to better quality of life or independence for patients — especially
if they add to earlier progress or happen during a time when motor function would
normally decline.

In the main trial group (aged 2-12 years), improvements in HFMSE scores were seen as early as 2 months after beginning

treatment with apitegromab:

Change in Hammersmith Functional Motor Scale-Expanded (HFMSE) total score

after the start of the trial (main trial group aged 2-12 years)

o

2 ) ) ) B Apitegromab
m For patients who received apitegromab, the
average change in HFMSE score most I Placebo
likely fell in this blue shaded region
[}
IR
S
=
0
b
©
g
g -1 For patients who received placebo,
= the average change in HFMSE score
most likely fell in this green shaded region
-2 T T
0 52
Time (weeks)

/

Although all patients were receiving SMN-targeted treatments, overall changes in motor function in the main trial group
(aged 2-12 years) after 1 year were greater among patients receiving apitegromab.
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i
by 1.2 points
with placebo

RULM: Revised Upper Limb Module
WHO: World Health Organization
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Apitegromab worked well for patients no matter their age, the dose they received, the type of SMN-targeted treatment
they were on (nusinersen or risdiplam), the age they started SMN-targeted treatment, or where they lived (North America or

Europe).
M Apitegromab benefits were similar across:
Nusinersen /}
Risdiplam
SMN-targeted Age at the start of Locations
treatment types SMN-targeted treatment
SMN: Survival motor neuron
\ J
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What percentage

of patients had In the main trial group (aged 2-12 years), the percentages of patients who
improvement in motor had stable or improved HFMSE scores after 1 year of treatment were:
function?

Change in HFMSE score  Apitegromab Placebo

Stable (no change) or any improvement vs | | 50.0%

Improvement of 1 or more points Vs

Improvement of 2 or more points

Vs

Improvement of 3 or more points | { 30.4% B vs

Improvement of 4 or more points | ( 19.6% | | vs

\HFMSE: Hammersmith Functional Motor Scale-Expanded

A higher percentage of patients receiving apitegromab and SMN-targeted treatment saw stabilization or improvements in
their motor function compared with patients receiving placebo and SMN-targeted treatment, across all point categories.
Particularly, the percentage of patients achieving at least a 3-point improvement in their HFMSE scores were greater among
the patients treated with apitegromab (30.4%) compared to placebo (12.5%). Overall, patients treated with apitegromab
were approximately 3 times more likely to improve and achieve an increase of 3 or more points in HFMSE score after 1 year
of treatment.
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What were the safety

findings of the trial?

Researchers recorded all side effects experienced by any of the 188 trial patients at any time during the 1-year treatment
period. A similar percentage of patients treated with apitegromab or placebo experienced one or more side effects (91%
receiving apitegromab and 87% receiving placebo, overall) or any serious side effects (16% receiving apitegromab and 10%
receiving placebo, overall). Overall, side effects were consistent with symptoms of SMA or ongoing SMN-targeted treatment.
Altogether, the incidence (rate) of mild and severe side effects

were generally similar between the apitegromab and placebo
groups. None of the side effects that were considered serious
or led patients to stop treatment or leave the trial were deemed
to be related to receiving apitegromab or placebo (‘treatment-
related’).

Treatment-related side effect: An unintended,
undesirable effect thought to occur as a result of a
treatment.

[

Most common side effects
(trial group aged 2-21 years)

Incidence of side effects
(trial group aged 2-21 years)

Apitegromab m Placebo
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-

10 20
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Moderate increases in creatine kinase, a protein found in muscles, were observed in blood samples taken from patients
treated with apitegromab. Although increased levels of creatine kinase in the blood could indicate muscle damage, moder-
ate increases are common in people living with SMA. Because there were no side effects related to the increased creatine
kinase, the levels observed may reflect increased physical activity or motor function rather than a safety concern.

At the end of the trial, all but three patients chose to receive apitegromab in the long-term extension trial, suggesting that
apitegromab was well tolerated.
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What happens to

apitegromab in the
body?

Patients were given doses of apitegromab every month for a year. Apitegromab levels in the bloodstream stayed steady over
the year of treatment. Patients who received the higher dose had higher levels of apitegromab in the blood compared with
those who received the lower dose.

Apitegromab increased blood levels of total nonfunctional immature
myostatin, and both the higher and lower doses raised it to a similar
degree. This means that apitegromab was working as intended, keeping
myostatin in its inactive, immature form. In contrast, no increase in this
immature form of myostatin was seen in patients receiving placebo.
The outcome was expected as the placebo treatment does not prevent
the conversion of immature myostatin to mature myostatin.

4 )

How did apitegromab

affect myostatin?
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[ ]
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Sometimes a person’s immune system recognizes a drug as something ‘foreign’ and makes antibodies against the drug.
These are called ‘antidrug antibodies' In some situations, antidrug antibodies can cause the drug to be removed by the
immune system from the body sooner than expected. In SAPPHIRE, one participant developed antidrug antibodies against
apitegromab; however, the antidrug antibodies did not seem to have an effect on the blood levels of apitegromab, how
apitegromab bound latent myostatin, or the effectiveness and safety of apitegromab.
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What do the results of the SAPPHIRE trial mean?

The results of SAPPHIRE indicate that apitegromab treatment can improve motor function in people with SMA, aged 2-21
years who are receiving an SMN-targeted treatment. Prior to enrolling in SAPPHIRE, patients’ duration of SMN-targeted
treatment ranged from 1 to 11 years, suggesting that apitegromab can enhance motor function regardless of whether
someone has just started SMN-targeted treatment or they have been receiving SMN-targeted treatment for several years or
more. Apitegromab has the potential to transform the treatment of SMA by directly addressing muscle atrophy to improve
motor function. For people living with SMA, small improvements in motor function can have substantial benefits in quality
of life.

Because safety findings, motor function improvements, and effects on latent myostatin levels were similar with both doses
of apitegromab, the researchers concluded that the lower 10 mg/kg dose may represent the optimal dose for stabilizing or
improving motor function in people living with SMA who are also receiving an SMN-targeted treatment.

What were the limitations of the SAPPHIRE study?

There are a few limitations to keep in mind when looking at the SAPPHIRE trial results. Patients with severe contractures or
scoliosis, less than 2 years of age, or had extreme muscle weakness, were not included in the trial as these factors could affect
measurement of motor abilities. This trial also did not include patients who were able to walk independently. As such, the
impact of apitegromab treatment for patients who fell outside the eligibility criteria remains to be evaluated.

Patients who completed 1 year of treatment with apitegromab or placebo in SAPPHIRE were offered the option to enroll
in ONYX, a phase 3 extension trial intended to evaluate the longer-term safety and efficacy of apitegromab. ONYX is an
ongoing, open-label trial, meaning that trial patients and researchers know that all patients are receiving apitegromab. An
additional phase 2 trial, OPAL, is planned to evaluate the effectiveness and safety of apitegromab in children under 2 years of
age with SMA who are receiving nusinersen or risdiplam or who have previously received gene therapy for SMA.

Where can | find more information?

SAPPHIRE
The original article title is ‘Efficacy and safety of apitegromab in nonambulatory type 2 or 3 spinal muscular atrophy
(SAPPHIRE): a phase 3, double-blind, randomized, placebo-controlled trial! It can be found at: https://www.thelancet.com/

journals/laneur/article/PlIS1474-4422(25)00225-X/abstract

Citation: Crawford TO, Servais L, Mercuri E, et al. Efficacy and safety of apitegromab in nonambulatory type 2 or 3 spinal
muscular atrophy (SAPPHIRE): a phase 3, double-blind, randomized, placebo-controlled trial. Lancet Neurol. 2025; 24 (9):727-
739.doi: 10.1016/51474-4422(25)00225-X.

Trial registration site: https://clinicaltrials.gov/study/NCT05156320
Study start date: April 14, 2022

Study end date: September 4, 2024
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Additional studies investigating apitegromab:

TOPAZ

Published results:

‘Safety and Efficacy of Apitegromab in Patients With Spinal Muscular Atrophy Types 2 and 3! It can be read for free at:
https://www.neurology.org/doi/10.1212/WNL.0000000000209151

‘Long-term efficacy, safety, and patient-reported outcomes of apitegromab in patients with spinal muscular atrophy: results
from the 36-month TOPAZ study It can be read for free at: https://www.frontiersin.org/journals/neurology/articles/10.3389/
fneur.2024.1419791/full

Trial registration site: https://clinicaltrials.gov/study/NCT03921528

ONYX
Trial registration site: https://clinicaltrials.gov/study/NCT05626855

Additional educational resources
https://www.lifetakesmuscle.com/

Additional background information on SMA and SMA treatments cited in this article
Wirth B, et al. Ann Rev Genom Hum Genet. 2020;21:231-261. It can be read for free at: https://www.annualreviews.org/content/
journals/10.1146/annurev-genom-102319-103602
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