
Where we are in FSHD and 
how did we get here?

Nicholas Johnson, MD, Msci, FAAN
Director, Center for Inherited Myology Research

Vice Chair of Research
George Bliley Research Chair

Department of Neurology
Virginia Commonwealth University

Richmond, Virginia



Disclosures

• Grant/Research support: NINDS (R01NS104010; R21TR003184), 
FDA (2R01FD006071), CDC (1U01DD001242), Myotonic 
Dystrophy Foundation, Muscular Dystrophy Association, Coalition 
to Cure Calpain 3, Fulcrum, AMO Pharma, Sarepta, Dyne, Vertex, 
Edgewise, Novartis, ML Bio, Pfizer

• Consultant/Advisory Board: Sarepta, AskBio, Acceleron, 
Fulcrum, Vertex, Dyne, AveXis, AMO Pharma, Avidity, Biogen Idec, 
Arthex, Angle, Rgenta, Myogene therapies

• Royalties from CMTHI, CCMDHI



Amazing 
progress!



Background



Original description 
of FSHD



The Utah cohort and 
finding the gene



Unifying genetic model

Multiple decades of work
Early funding by FSHD Society
Highlighted the ability to target the 
mechanism
Allows for disease modifying 
therapies!

Lemmers, et al, 2010



How important is the repeat length in FSHD1?

• Key natural history 
finding

• Likely predictive of a 
more severe 
phenotype (1-3 repeat 
units)

• Over 4 is less 
predictive

• May be affected by 
modifiers in 
methylation genes

Goselink, et al., 2019



FSHD1 or 2: What 
is the difference?

Sacconi, et al., 2019



Early trials
Trial of albuterol by Rochester and Ohio state 
ultimately negative but established early focus on 
muscle strength and showed muscle mass could 
increase (2000s)
Two myostatin inhibitors subsequently failed 
(2007, 2016)
FSHD society recruited patients

Kissel, et al, 2001



FSHD CTRN:
• The Goal: hasten therapeutic development for FSHD by:

• Training sites / streamlining regulatory and data management / patient 
engagement 

• Refining trial strategies / Developing outcome measures / Clinical Trials 
• Understanding the patient reported disease impact 
• Training the next generation of FSHD researchers
• Resources for industry

• Funding: NINDS, MDA, FSHD Society, Friends of FSH Research, 
FSHD Canada / SOLVE FSHD, AFM, industry partners (Fulcrum, 
Dyne, Avidity, more), and private donors
• It takes a village to raise a child

Courtesy of J. Statland, FSHD CTRN



Current FSHD CTRN Members
FSHD CTRN 
Website

Courtesy of J. Statland, FSHD CTRN



FSHD 
CTRN 
Active 

Studies

Courtesy of J. Statland, FSHD CTRN



How could you treat FSHD?

4.  Knockdown or silencing of 
DUX4 expression*

Muscle necrosis and 
degeneration

1.  Gene editing to restore D4Z4 
repeat 

5.  Modulation of muscle atrophy*

3.  Modulation of epigenetic 
methylation*

2.  Epigenetic silencing of locus

*In active clinical trials



The role and 
growth of the 
foundation



FSHD Society’s role 
in drug 
development
• Brought FSHD awareness
• Financially supported 

research to find cause and 
support clinical readiness 
projects

• Supported recruitment

• Voice of the patient/ FDA 
interactions

• Project Mercury



Just the beginning
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