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Dystrophin Protein Complex 



Duchenne Muscular Dystrophy 
•  Known since Duchenne described it over 150 years ago 
•  1987 cloned gene named protein dystrophin 
•  Complex neuromuscular condition - mutations dystrophin 

gene 
•  Rare X linked condition 1:5000 (1:3500) boys about 100 

every year in UK 
•  Changed natural progression - corticosteroids, ventilation, 

heart medication 
•  Neurodevelopmental disorder - dystrophin isoforms 
•  more than 80 drugs under development 



Blocked pipeline? 



Clinical Trial Design 



Problems with clinical trial design 
•  Stop - Go Phased trials with small cohorts not getting data we need that 

shows conclusive benefit e.g. Translarna, Exon skipping trials 
•  Patients and families left without access to potential treatments 
•  Recovery in Duchenne long process - stem cells and hostile cellular 

environment 
•  Duchenne multi system requiring multi treatments - skeletal muscle, 

heart, brain, smooth muscle 
•  Boys are already on drugs and therapy regimes like physiotherapy 

started at different ages. Standards of Care not universal 
•  Spectrum of phenotype e.g. motor function varies even with steroid 

treatment 
•  Genotype variability exon 44 milder than 51 or 53 
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Clinical Trial Design Solutions? 
•  Get rid of expensive and time consuming Phase 2 and Phase 3 
•  New approaches to trial design 
•  Use accelerated regulatory pathways e.g. FDA and EMA 
•  Post marketisation data collection e.g. North Star Clinical Database, 

DMD Registry allow long term collection data and better analysis 
•  Outcome measures against natural progression - account of multi system 

of Duchenne 
•  6MWT, North Star Ambulatory Assessment, DMDSAT(patient/family) 
•  Biomarkers - MRI 
•  Expansion and funding of Expert Clinical Centres e.g. GOSH, Newcastle 



The family of oversight 



Regulatory oversight 

•  safety very important  
•  measurements of risk vs benefit important 
•  Use faster tracks FDA and EMA 
•  Translarna approved by EMA in UK - NHS England 

and NICE?? 
•  NICE use of QUALY 
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First to respond to FDA decision on Biomarin drug 
last week? 



Marketisation drug development 
•  Drugs are expensive to develop 
•  Costs per patient rare diseases is high - APPG white paper 2013 
•  high risk investments from venture capital - share price decisions or 

patient benefits? 
•  Promising clinical research is dropped 
•  Drugs and IP sit on the shelf 
•  commitment to follow up and collect long term data 
•  sharing of data 
•  open publication research 
•  Government funding vs austerity - £45bn bail out RBS 
•  Contributions Charities and patient groups 
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