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Introduction
• Spinal muscular atrophy (SMA) is a progressive genetic neuromuscular disorder characterized by the loss

of motor neurons in the spinal cord and brain stem, which results in neurodegeneration, skeletal muscle
atrophy, and weakness1,2

• Current SMA therapies target motor neurons; however, motor function deficits remain due to muscle atrophy3

• Apitegromab is an investigational, fully human monoclonal antibody that selectively binds to both promyostatin
and latent myostatin, blocking activation of mature myostatin, thereby enabling muscle growth (Figure 1)4,5

Figure 1. Mechanism of action of apitegromab

Figure adapted from: SMA Foundation Overview. http://www.smafoundation.org/wp-content/uploads/2012/03/SMA-Overview.pdf.; Accessed April 18, 2021. For illustrative purposes only
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Objective
• To report the Baseline characteristics of participants enrolled in the phase 3 SAPPHIRE (NCT05156320) study

evaluating the efficacy and safety of apitegromab

Methods
Study design
• SAPPHIRE (NCT05156320) is a randomized, double-blind, placebo-controlled phase 3 trial evaluating

apitegromab in nonambulatory individuals with type 2 or 3 SMA who are receiving survival motor neuron
(SMN)-targeted therapy

• The efficacy and safety of apitegromab will be evaluated in 2 separate populations: one including
participants aged 2 to 12 years (2–12) and the other with participants aged 13 to 21 years (13–21)

 — Eligible participants were enrolled and randomized to receive apitegromab or placebo treatment every 4
weeks (Q4W) for 12 months (Figure 2) 

 — The primary objective is to assess change from baseline in Hammersmith Functional Motor Scale 
Expanded (HFSME) total score at 12 months in the 2–12 population, and key secondary objectives are 
to assess endpoints including change from baseline in Revised Upper Limb Module (RULM) total score 
and change from baseline in the number of World Health Organization (WHO) motor milestones attained  

 — The same motor function assessments were carried out in the 13–21 population  

Figure 2. Study design

Randomized, double-blind, placebo-controlled, parallel arm design (n ≈ 204 planned enrollment)
Enrolling individuals who are on SMN-targeted therapy (nusinersen or risdiplam)
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KEY ELIGIBILITY CRITERIA
Inclusion criteria:
• Age ≥2 years
• Nonambulatory
• HFMSE score of ≥10 and ≤45
• Receiving SMN therapy (≥10 months nusinersen

or ≥6 months risdiplam)
Exclusion criteria:
• Previously treated with onasemnogene

abeparvovec-xioi
• Severe scoliosis and/or contractures at screening

Efficacy and safety assessments will be conducted throughout the study. 
2–12, population aged 2 to 12 years; 13–21, population aged 13 to 21 years; ADA, antidrug antibody; HFMSE, Hammersmith Functional Motor Scale Expanded; IV, intravenous; 
PK/PD, pharmacokinetics/pharmacodynamics; Q4W, every 4 weeks;  
R, randomization; RULM, Revised Upper Limb Module; SMA, spinal muscular atrophy; SMN, survival motor neuron; WHO, World Health Organization.

Motor assessments
• Motor function capabilities were assessed via the HFMSE, the RULM, and WHO motor milestones (Figure 3)
• Presented results are based on a data cut of date of 19 August 2024

Figure 3. Assessments used to evaluate motor function in participants
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support)
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RULM9
Assessment of 20 items of upper limb function; scorable items (19) test movements 
related to everyday life (eg, placing hands from lap, pressing a button, picking up a 
token) in nonambulatory individuals with SMA
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GMFM, Gross Motor Function Measure; HFMS, Hammersmith Functional Motor Scale; HFMSE, Hammersmith Functional Motor Scale Expanded; RULM, Revised Upper Limb 
Module; SMA, spinal muscular atrophy; WHO, World Health Organization.

Results
Participants
• At baseline (n = 188), mean age was 7.8 years for the 2–12 population and 15.8 years for the 13–21 population;

mean age of SMA onset was 1.0 and 1.5 years for the 2–12 and 13–21 populations, respectively (Table 1)

Table 1. SAPPHIRE participant demographics and baseline characteristics

Baseline characteristics
2–12 population 

(n = 156)
13–21 population 

(n = 32)
Age (years) at screening
Mean ± SD 7.8 ± 2.50 15.8 ± 2.37
Median (min, max) 8.0 (2.0, 12.0) 15.5 (13.0, 21.0)

Ethnicity, n (%)a

Hispanic or Latino 11 (7.1) 2 (6.3)
Not Hispanic or Latino 131 (84.0) 27 (84.4)
Not reported/unknown 14 (9.0) 3 (9.4)

Sex, n (%)
Male 82 (52.6) 12 (37.5)
Female 74 (47.4) 20 (62.5)

SMA type, n (%)
Type 2 139 (89.1) 15 (46.9)
Type 3 17 (10.9) 17 (53.1)

Age of SMA onset (years)
Mean ± SD 0.99 ± 0.462 1.48 ± 0.810
Median (min, max) 0.96 (0.2, 3.0) 1.25 (0.6, 5.0)

Age at initiation of SMN therapy (years)
Mean ± SD 3.17 ± 1.602 10.95 ± 3.841
Median (min, max) 3.00 (0.6, 8.4) 10.88 (3.5, 19.7)

SMN-targeted therapy at randomization, n (%)
Nusinersen 121 (77.6) 18 (56.3)
Risdiplam 35 (22.4) 14 (43.8)

Duration of nusinersen prior to study drug exposure, (years)
n 121 18
Mean ± SD 5.06 ± 1.887 6.13 ± 2.365
Median (min, max) 5.09 (0.9, 10.8) 5.79 (3.1, 11.3)

Duration of risdiplam prior to study drug exposure, (years)
n 35 14
Mean ± SD 3.08 ± 1.910 3.64 ± 1.989
Median (min, max) 2.45 (0.6, 6.1) 3.59 (0.6, 6.3)

Baseline contractures status, n (%)
Yes 135 (86.5) 32 (100)
Severe contractures in at least 1 location 10 (6.4) 7 (21.9)
No 21 (13.5) 0 (0)

Disease history of scoliosis, n (%)
Yes 111 (71.2) 28 (87.5)
No 45 (28.8) 4 (12.5)

Percentages were calculated based on the number of participants in the randomized set within each population. 
aEthnicity is not collected in France and therefore not reported.
2–12, population aged 2 to 12 years; 13–21, population aged 13 to 21 years; max, maximum; min, minimum; SD, standard deviation; SMA, spinal muscular atrophy; 
SMN, survival motor neuron.

• Within each study population, over 60% had 3 SMN2 gene copies (Figure 4)

Figure 4. SMN2 gene copy number

7.7% 3.1%

84.6%

65.6%

5.1%
12.5%

3.1% 2.6%
15.6%

2 3 4 5 Unknown or not conducted
Number of SMN2 gene copies

2–12 population (n = 156)
13–21 population (n = 32)

0

20

40

60

80

100

Pr
op

or
tio

n 
of

 
pa

rt
ic

ip
an

ts
, %

Percentages were calculated based on the number of participants with each SMN2 gene copy number and the total number of participants in each respective population. The SMN2 
gene copy number for 7 participants from the 2–12 population and 6 participants from the 13–21 population were either unknown or the copy number analysis was not conducted.
2–12, population aged 2 to 12 years; 13–21, population aged 13 to 21 years; SMN2, survival motor neuron 2 gene.

Baseline motor function
• Respective, mean HFMSE (Figure 5A) and RULM total scores (Figure 5B) at baseline were 26.2 and 26.2

for the 2–12 population, and 21.3 and 26.3 for the 13–21 population
• Fewer than 2 WHO motor milestones were attained during baseline assessments for each population

(Figure 5C)

Figure 5. Baseline mean A) HFMSE total score, B) RULM total score, and C) WHO motor 
milestones attained
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2–12, population aged 2 to 12 years; 13–21, population aged 13 to 21 years; HFMSE, Hammersmith Functional Motor Scale Expanded; RULM, Revised Upper Limb Module; 
SD, standard deviation; WHO, World Health Organization.

Conclusions
• Despite SMN-targeted therapy, baseline HFMSE and RULM scores and WHO milestones attained

indicate motor function deficits are prevalent in our study population, illustrating the continued unmet
need for individuals with SMA

• SAPPHIRE will assess whether apitegromab addresses this unmet need by directly targeting muscle
atrophy to enhance motor function

Poster presented at the World Muscle Society (WMS), October 8–12, 2024
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