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Changing the Paradigm in Parkinson Disease
• Parkinson Disease Biologic Definition
• New terminology - Neuronal Synuclein Disease (NSD)  - 

encompasses all neuronal synucleinopathies including PD and DLB
• Integrated Biologic and Clinical Staging  for NSD (NSD-ISS)

Biologic Definition of NSD
Neuronal Synuclein disease (NSD) is defined by presence of disease specific neuronal 
a-synuclein pathology followed by dopaminergic neuronal degeneration 
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Understanding biology has broad consequences for 
disease onset, progression, and therapeutics
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We can utilize early disease features (olfaction and RBD) to identify a large 
biomarker defined cohort for NSD stage 2.

Olfactory dysfunction is highly associated with synuclein aggregation
 99% of hyposmic symptomatic sporadic PD are asyn SAA Positive

Develop widespread screening UPSIT via with ST Direct – testing at home via 
online portal - >100,000 UPSIT completed

How to find study participants with disease biology, but 
without symptoms who are likely to develop symptoms

50-59 47% SAA pos 60-69 60% SAA pos 70-79 72% SAA pos



Majority of people with Hyposmia or RBD are asyn SAA+.  
Many show DAT deficit

• RBD are about 80% asyn SAA pos and 
Hyposmia are about 50% asyn SAA pos

• DAT deficit is present in about half of asyn SAA pos

Siderowf A, Concha-Marambio L, Lafontant D-E, et al. Assessment of heterogeneity and disease onset in 
the Parkinson’s Progression Markers Initiative (PPMI) cohort using the α-synuclein seed amplification 
assay: a cross-sectional study. Lancet Neurol 2023; 22(5): 407-17. 
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How to define timing for DAT dysfunction  - 
Developing a DAT clock



DAT for all asyn SAA pos PPMI participants
Putamen (average)

Model for DAT trajectory throughout PD natural history  - approx. 40 years
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DAT Biological 
Staging 
derived from 
equal 20% 
cuts of SBR in 
the Putamen

Age of Disease Onset is defined as when DAT 
drops below 20% of SBR value at T = -Inf
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Proposed Temporal Pattern of Biomarkers 
leading to symptoms 
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Research questions:
• Can we identify the start of synucleinopathy
• What are molecular drivers for synuclein 
• What are the triggers for DAT Dysfunction/degeneration
• What are the trigger for clinical symptoms – motor, cognitive, sleep

ENRICH



Baseline NSD Status– 
PPMI Biomarker Derived  Subgroups

RBD/hyp
(N = 260)

Hyp/DEB
(N = 670)

Hyp
(N = 995)

NSD-Asyn SAA 213 (94%) 537 (86%) 610 (66%)

DAT progression (% 
change in 2 yrs)

12% (9.3)
N=103

8.3 (13.4)
N=276

3.6 (13.9)
N=360

PSG pos Hyposmic 
+/- DEB

RBD vs hyposmic – different biology vs disease timing



What’s next
• Investigate quantitative biomarkers to establish biology defined 

disease subsets
• Asyn blood markers/Asyn imaging

• Remote data and sample collection to broaden and to target key 
biology defined subsets

• myPPMI established worldwide with >50000 participants

• Therapeutic trials based on biology defined cohorts
• Path to Prevention – an NSD platform trial
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