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Learning objectives:

Aartsma-Rus

• Understand why patients should be included in translational

research in each stage

• Understand how patients can be included

• Understand what happens when patients are not sufficiently

included

• Use Duchenne as a paradigm but learnings apply to all rare  

diseases
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How can patients be 

involved in therapy 

development

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


Therapeutic development stages
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Therapeutic development

• From cell to animal models to clinical trials

• All steps are important to show proof of concept (does it

work in model system?)

• Next step is always more complicated

• Success early on is no guarantee for succes in subsequent

steps
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Duchenne vs Becker: treatment idea



Therapeutic development for Duchenne

• First test
• Feasibility
• Small numbers
• No circulation
• No immunity
• No organs

• Mostly mice
• Genetic model
• Organs, immunity
Limitation
• Regenerate well
• High metabolism

Phase 1/2 
• Safety
• No control group
Phase 2-3:
• Effective?
• Long term safety?

Cultured Cells Animal models Patients
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DMD cells start making dystrophin

HC0h 4h 8h16h24h48h

NT 48 post treatment

MANDYS1 DYS2MANDYS1
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Communication
• Not applicable to all patients (mutation specific)

• Patient education

• Explain how approach works

• www.exonskipping.nl

• www.dmd.nl/gt/dance

• Realistic expectations

• Slows down disease progresion

• Not a cure

http://www.exonskipping.nl/
http://www.dmd.nl/gt/dance
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Is this what patients want?
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Clinical development: industry
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Mdx mouse model

• No animal model is perfect, that does not mean 
they are not useful 

• Spontaneous mutation

• Dystrophic muscles

• Milder phenotype

• Test systemic delivery

• Dystrophic muscle takes up compound better



Side note on poor translatability mouse human

Jan 11 201615 Aartsma-Rus

• Proof of concept vs preclinical studies

• Is my hypothesis correct?

• If so: optimization needed towards trials

• Dose, regimen, administration route etc

• Use wild type references

• Some trials initiated after proof-of-concept

• Suboptimal trials

• This is not the fault of the animal model



Aartsma-Rus

Intravenous or subcutaneous?
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What delivery route would 

you choose?
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After extensive mouse studies → systemic efficacy trials

How are drugs approved?

• For rare diseases European Medicines Agency (EMA) approves
drugs

• Regulators base approval on benefit/risk analysis

• Need to show ‘clincial benefit’ for patients

• Need tools

• Outcome measures

• Natural history data



19|TREAT-NMD BioBank

Patient 
Registries

Care & 
Trial Site 
Registry

Outcome 
Measures

Standards of 
Diagnosis & 

Care
TACT

Website & 
Communications

Joint 
Research

Standard 
Operating 

Procedures

www.treat-nmd.eu

Action Plan

3 year plan

Milestone-driven 
approach

 
Maintains network 

momentum & establish 
new goals 

Website &
Communication

Extensive website

250,000 annual page hits

70,000 visitors annually

Monthly newsletter sent 
to 3,500 recipients

Proven communication 
platform

TACT

TREAT-NMD Advisory 
Committee for 
Therapeutics,

Expert multidisciplinary 
body 

Independent and objective 
guidance on advancing 

new therapies for 
neuromuscular diseases

Joint research

Regular meetings to 
consolidate efforts and 
jointly tackle common 

problems

Topics based on necessity, 
hosting to be rotated 

between partners

Leads - Eric Hoffman 
Annemieke Aartsma-Rus 

SOPs

Unified experimental 
protocols improve the 

comparability of studies

Drawn up by a group of 
independent researchers 

(listed in each protocol) 

Approx 40 sops updated 
regularly

EuroBioBank

Unique network of 18 
members

Stores & distributes 
440,000  quality DNA, cell 

and tissue samples

 Leads - Marina Mora

Patient Registries

Standardized genetic & 
clinical core data for trial 

recruitment

Interface can vary 
between countries whilst 

still able to share core data

Ethical & governance best 
practice

>10,000 DMD patients 
across 30 countries

Leads - Jan Verschuuren

Care & Trial Site 
Registry

Information about each 
registered trial site kept in 

one location for ease of 
comparison

Addresses  organisational 
difficulties of identifying 
appropriate  sites when 

setting up a trial

Outcome measures

Tests to decide whether 
treatment being tested in 
a trial is having any effect

Vital to use the correct 
outcome measure to 

prove if a treatment works

Working to harmonise the 
use of most appropriate 

outcome measures for 
different diseases

Lead - Eugenio Mercuri

Standards of
Diagnosis & Care

International consensus 
publication recommended 

standards of care

DMD-SMA-CMD-LGMD

Family guides
in 25 different languages

translations verified

Printed booklets or 
download from 

2007-2011
EU funded Network

2012 onwards
Alliance funded

through multiple
streams with global 

partners & membership

Governance
Current Chair Heather 

Gordish-Dressman
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Trials were initiated (2008-2010)
Prosensa→ Lisenced exon 51 skipping drug to GSK

• Subcutaneous delivery 

• 2a: Dose escalation (n=12) 

• 2b: Dose regimen (n=51) 

• 2b: Dose comparison (n=51) 

• 3: Efficacy study (n=186)

• Open label extension study for each

• Primary endpoint: 6 minute walk test



Side effects seen: skin reactions
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Open label study after dose escalation
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Do you think this treatment 

is effective
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Phase 2b. Dose regimen study
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Do you think this treatment 

works?
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Phase 2b. Dose comparison
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Do you think this treatment 

works?
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Phase 3. Efficacy study
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Do you think this treatment 

works?
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What we know now

Blue: below 7
Red: above 7



Annemieke Aartsma-RusDepartment of Human Genetics31

In hindsight

• Information too limited to allow set up ideal trial

•  Limited information on 6MWT

•  Variation

•  Progression in different age ranges

•  Power calculations impossible

•  Selection of ideal cohort impossible

• Difficult to pick up minor treatment effect 
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Is this the end?

• GSK → Prosensa → BioMarin

• Phase 3 population more advanced disease

• Response in subset eligible for phase 2 trials

• Applied for FDA approval: not granted

• Limited benefit posthoc analysis vs side effects

• EMA application withdrawn

• Development of approach stopped

• Focus on next generation compounds

• New trial ongoing for drisapersen 2.0 
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Collateral benefits
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PUL test: developed WITH patients
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Trilateral education

• Regulators are no experts in any rare disease

• DMD field no expert in regulatory affairs

• Stakeholder meetings organized to learn each others 
language and perspective and plan for future

• Patients/parents

• Academics

• Regulators

• Industry
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Road to success: communication

Free copy available on Researchgate
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Lessons learned by the field

• Have natural history data available (especially for your outcome 
measures)

• Suboptimal trial design can lead to false negative results 
(especially for low effective drugs)

• Develop outcome measures in parallel with therapeutic 
approach and involve patients

• Involve all stakeholders from an early stage

• Learn each other’s language



Learning objectives:

Aartsma-Rus

• Understand why patients should be included in translational

research in each stage → not doing this can lead to failures

• Understand how patients can be included in translational research

• Developing outcome measures (what is clinically relevant)

• Trial design

• Trial participation

• Advising EMA

• (and many other ways)
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