
1

Cool Things in the Future: Muscle Anabolics

Measuring Muscle Mass      +     Bone Mass by DXA 

Myostatin Pathway

Ab, antibody; ActRIIB, activin type IIB receptor; ALK, activin-linked kinase; FSTL3, follistatin-like 3; GASP1, growth and 
differentiation factor-associated serum protein-1; MAPK, mitogen-activated protein kinase; P13K, phosphoinositide 3-kinase.

1. Smith RC et al. Curr Opin Support Palliat Care. 2013;7:352-60; 2. White TA et al. Gerontology. 2014 Jan 17 [Epub ahead of print].   

 Myostatin is a negative 
regulator of skeletal 
muscle mass via 
ActRIIB and related 
signal transduction 
paths1

 Evidence to date 
suggests that blocking 
myostatin or ActRII 
may be an effective 
approach to treat 
muscle wasting2
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Myostatin Null Phenotype in animals and humans

•Schuelke et al.(2004). N Engl J Med 350 (26): 2682–8

Myostatin and Elderly Fallers Study: LY 2495655

Myostatin antibody (LY2495655) in older weak fallers: a proof-of-concept, randomised, phase 2 trial: Clemens Becker, Stephen R Lord, Stephanie A 
Studenski*, Stuart J Warden, Roger A Fielding, Christopher P Recknor, Marc C Hochberg, Serge L Ferrari, Hubert Blain, Ellen F Binder, Yves Rolland, 

Serge Poiraudeau, Charles T Benson, Stephen L Myers*, Leijun Hu*, Qasim I Ahmad*, Kelli R Pacuch, Elisa V Gomez, and Olivier Benichou, on 

behalf of the STEADY Group† www.thelancet.com/diabetes-endocrinology Vol 3 December 2015 
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 Bimagrumab is a fully 
human monoclonal 
antibody that blocks 
ActRII

 Blockade of ActRII 
with bimagrumab 
induces muscle 
volume increases 
that exceed the 
effects of a selective 
anti-myostatin
approach

 These differences 
suggest that 
myostatin is only 1 of 
several ligands that 
trigger muscle 
atrophy via ActRII

Larger Increase 
in Body Weight

Larger Increase 
in Muscle

More Pronounced
Muscle Hypertrophy

Lach-Trifilieff E et al. Mol Cell Biol. 2014;34:606-18. 

Blocking ActRII Induces Larger Increases in Muscle 
Volume Than Neutralizing Myostatin Only

EOS, end of study; MRI, magnetic resonance imaging; TMV, thigh muscle volume.
Rooks DS et al. J Frailty Aging. 2014;3:32. .

Change in TMV After Single Dose of Bimagrumab

30 mg/kg iv 

 24 men (aged 18‒40 y) 
with full-length casting 
for 2 wk

 Single dose of 
bimagrumab 30 mg/kg iv 
after cast removal

 12-wk recovery phase 
(no formal rehabilitation 
program)

 Primary endpoint: 
changes in TMV by MRIInjection

ActRII Ab (Bimagrumab) Rapidly Reversed Disuse 
Atrophy in the Full-Length Leg Casting Model

Official Title:
56-week, Randomized, Multicenter, Double Blind, Placebo-controlled, Phase IIa/IIb
Study to Evaluate Safety and Efficacy of i.v. Bimagrumab on Total Lean Body Mass 
and Physical Performance in Patients After Surgical Treatment of Hip Fracture

Study Type: Interventional 

Study Design:

200+ hip fracture patients >65 y old with BMI 15-35 kg/m2 starting physical rehabilitation

3 active arms receiving bimagrumab (high, mid, low dose) and 1 placebo

Monthly treatment for 12 months («interim» analysis when all completes W24!)

Co-therapies: daily vitamin D3 and 10-week physical exercise (min 3x per week) 

Primary 
outcome 
Measure:

Change from baseline to Week 24 in total lean body mass

Key secondary 
outcome 

measures:

Change from baseline in gait speed at week 24 and week 52

Change from baseline in the short physical performance battery at week 24 and 52

Safety and Tolerability

Ongoing Study: ActRII Ab Geriatric Hip Fracture Management
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Spine Load with Activity

Briggs AM, et. al., 2004 and 2007 

Safe Functional Motion (SFM)

Assessment of Balance, Spine Loading, 
Strength and Flexibility

Calculates Probability of Prior Fracture, Fall/ 
Injury 

Calculates Risk for Future Fracture, Fall/ 
Injury, Hospitalization

Easy to Perform, Immediate Report 
Generation

Evidenced Based, Reliable, Proven
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Survival Analysis on Time (Months) to Incident Fx by SFM Risk
Subset Analysis: Age >= 50 Cox Proportional Hazards Regression

Risk Based on SFM Score

= SFM <60

= SFM >80

= SFM 60-79

ASBMR 2010 Musculoskeletal Working Group Presentation Toronto Canada
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Safe Functional Motion (SFM5) Predicts Fracture

Safe Functional Motion (SFM5) Predicts Hospitalization


