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Example: Ataxias



Why this framing: two levels must be integrated

Therapy programs fail when they optimize one level while ignoring the other.

• Functioning + participation (ICF): mobility, speech, 
fatigue, work/school, autonomy

• Diagnostic odyssey and uncertainty are outcomes

• Care pathways exist even without disease-
modifying therapy

• Personal utility: what matters to patients and 
families

• Diagnosis → mechanism → intervention (or cause 
→ intervention)

• Natural history + biomarkers + stratification

• Mechanistic pluralism: many pathways and shared 
mechanisms

• Clinical utility: measurable change in 
course/complications

Living the disease (patient level) Understanding the disease (clinician/science level)
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Ataxias: one phenotype, many treatable mechanisms
Mechanistic pluralism is the rule in inherited ataxias

DNA repair/repeat instability • mitochondrial dysfunction • lipid metabolism • autophagy/proteostasis • ion channels •   neuroinflammation

Small populations change what “rational” means

Natural history, sensitive endpoints, biomarkers, and external controls become central—not optional.



Living the disease: ICF-based functioning profiles are therapy-
development assets

How it informs rational development
• Define “meaningful change” with patients/caregivers

• Choose endpoints tracking participation (ADL, falls, 
speech, fatigue)

• Build rehab + assistive tech into baseline care

• Standardize multidisciplinary outcomes using ICF 
language

Design check:
Every endpoint should map to (1) functional life
impact and (2) mechanism/cause hypotheses.



Living the 
disease 
→ 
measurable 
outcomes: 
digital 
biomarkers 
& home 
monitoring



Understanding 
the disease: 
diagnosis as an 
“epistemic 
operator”





Under-
standing the 
disease: 
natural 
history 
determines 
trial 
duration  
and power

EUROSCA provided quantitative annual progression rates on SARA across SCA subtypes

SCA1                    SCA2                   SCA3                   SCA6(1)              SCA6(2)



Clinical 
outcome 
assessments: 
choose 
what is 
sensitive 
*and* 
meaningful



Biomarkers: 
improve 
stage 
selection, 
power, and 
learning 
loops



Trial 
readiness: 
AGI and the 
move from 
“possible 
trials” to 
“meaningful 
trials”



Case study 1: 
channelopathy 
/ episodic 
ataxias 



Case study 2: 
treatable 
ataxias 



Emerging 
causative 
therapies:

ASO and 
gene therapy 
are entering 
the clinic



Integrated 
roadmap: 
“living” + 
“understanding” 
as a program 
architecture



Take-home messages

1. Start with living the disease to define meaningful
success

2. Use understanding the disease to chose interventions, 
biomarkers, and trial designs that can deliver

3. Invest in trial readiness and fast diagnosis – because in 
rare ataxias, time lost is function lost
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