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Problem: Accurately diagnosing

neurodegenerative diseases during a
patient’s life is very difficult.
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AN

ESSAY

ON THE

SHAKING PALSY.

CHAPTER L
DEFINITION-HISTORY-ILLUSTRATIVE CASES.

SHAKING PALSY. ( Paralvsis Agitans.)

Involuntary tremulous motion, with lessened
muscular power, n parts not in action and
even when supported: with a propensity
to bend the trunk forward, and t0 pass
from a walking 0 a running pace: the
senses and intellects heing uninjured.

Alpha-synuclein staining
aggregates found in
neurons at pathology



In clinical trials it is important to enroll people who have the
disease being targeted: Examples from other diseases.

Many clinically diagnosed “AD patients” don’t have

Alzheimer’s disease neuropathology
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Misdiagnosis of Alzheimer’s disease is common —
especially in Mild disease
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What about Parkinson’s disease and @Syn positive Lewy Body Pathology
\f: : . 5 7
[] [] . 1, : #
dementia with Lewy bodies? D
S

Why is the clinical diagnosis so difficult? SO T & AR
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Solution: Shift from using a diagnosis based

purely on a clinical syndrome to one based
on biological markers of the pathology
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A biological definition of neuronal a-synuclein disease:
towards an integrated staging system for research

Tanya Simuni*, Lana M Chahine*, Kathleen Poston, Michael Brumm, Teresa Buracchio, Michelle Campbell, Sohini Chowdhury, Christopher Coffey,
Luis Concha-Marambio, Tien Dam, Peter DiBiaso, Tatiana Foroud, Mark Frasier, Caroline Gochanour, Danna Jennings, Karl Kieburtz,

Catherine M Kopil, Kalpana Merchant, Brit Mollenhauver, Thomas Montine, Kelly Nudelman, Gennaro Pagane, John Seibyl, Todd Sherer,

Andrew Singleton, Diane Stephenson, Matthew Stern, Claudio Soto, Caroline M Tanner, Eduardo Tolosa, Daniel Weintraub, Yuge Xiao,

Andrew Siderowf, Billy Dunn, Kenneth Marek Lancet Neuro 2024

A biological classification of Parkinson’s disease:
the SynNeurGe research diagnostic criteria

Gunter U Hoglinger, Charles H Adler, Daniela Berg, Christine Klein, Tiago F Outeiro, Werner Poewe, Ronald Postuma, A Jon Stoessl, Anthony E Lang
Lancet Neuro 2024
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Seed Amplification Assay (aSyn-SAA) ~ RT-QulC and PMCA assays

Real-Time Quaking-Induced Conversion (RT-QulC) and Protein-Misfolding Cyclic Amplification (PMCA)

Recombinant a-synuclein
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Siderowf et al “Assessment of heterogeneity among participants in the Parkinson's Progression Markers Initiative
cohort using a-synuclein seed amplification: a cross-sectional study.” Lancet Neurol. 2023 May;22(5):407-417
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Neuronal Synuclein Disease (NSD) is defined by presence of disease specific
(predominantly) neuronal a-synuclein pathology and dopaminergic neuronal degeneration

Biomarker Context of Use: Biomarkers that identify people in life who will have a specific
pathological findings at autopsy, independent of specific clinical syndrome.
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aSyn-SAA from CSF late in the disease is more sensitive than the

clinical diagnosis in predicting Lewy Bodies at autopsy
aSyn-SAA Predicting Lewy bodies at Autopsy

Final Clinical Diagnosis Predicting Autopsy Diagnosis (clinical PD/DLB cohorts)
100.0% 100.0% 100.0%
100.0% 99-2%98.4%97 9475-9%98.5% 100.0% 98.0% _97.0% i i
94.6%
93.0%
87.9%
83.0%
80.0% 80.0%
63.1%
60.0% 60.0%
39.4%
40.0% 40.0%
20.0% 20.0%
Sensitivity Specificity Sensitivity Specificity
W MDS Clinically Established PD Dx B General Clinical PD Dx m1. N=146 LB. 68 nonLB  m2.N=2LB. 1 nonlB 3. N=29 LB(c/I), 53 nonLB
B MDS Clinically Probable PD Dx m Expert Clinical PD Dx

1. Bargar et al (2021) Acta Neuropath Comm

W Clinical DLB Nelson et al (2010) J Neuro (N=132 LB, 2377 nonlLB) 2. Garrido et al (2022) Move Dis
Virameteekul et al (2023) Move Dis. (N=141 LB, 126 nonLB) 3. Hall et al (2022) Acta Neuropath Comm



aSyn-SAA early in the disease is more sensitive and more specific than
the clinical diagnosis in predicting Lewy Bodies at autopsy

Early (5 years since diagnosis, treated) Early (<2 years since diagnosis, de novo)
Clinical Diagnosis Predicting Autopsy Diagnosis aSyn-Sl,g‘éAO;redmtmg Lewy Bodies at ﬁ)(l)lggpsy
100.0% 98.4% 100.0% : '
93.4% .
87.9% 56 59, 88.2%
82.3%
80.0% 80.0%
68.8%
60.0% 60.0%
40.0% 40.0%
20.0% 20.0%
Sensitivity Specificity Sensitivity Specificity
B MDS Clinically Established PD Dx B General Clinical PD Dx

B PPMI, N=24 LB, 2 nonLB

B MDS Clinically Probable PD Dx Expert Clinical PD Dx Unpublished data, Poston et al, in prep

Virameteekul et al (2023) Move Dis. (N=141 LB, 126 nonLB)



Solution: Shift from using a diagnosis based

purely on a clinical syndrome to one based
on biological markers of the pathology

» A biological definition predicts pathological
diagnosis better than the best clinical definition.
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PPMI data: sporadic PD (sPD, no known LRRK2, GBA, SNCA mutations), <2 years since PD
diagnosis, de novo at time of CSF, confirmed abnormal DAT by visual read. 79 SAA- and 856 SAA+

Table 1: Demographic and baseline characteristics of matched SAA- and SAA+ sporadic PD participants
SAA-sPD SAA+ sPD

Any prmression mi'eslone Variable (N = 792) (N =237) p-value®
1 0 " e Age at enrollment, years, median (IQR) 66.7 (61.3—-73.3) 67.4 (62.1-72.5) 0.959
't??.‘* Male sex, n (%) 50 (63%) 150 (63%) 1.000
X p
0.8 - % 1 : E
" "‘1 Faster progression over 3 years in
0.6 - % " sPD SAA- compared to sPD SAA+
0.4 1
L " 14.3% of the SAA- enrolled in the
sPD cohort had a change in
0.2+ diagnosis during longitudinal follow-
up (most commonly to MSA).
=0.0011
0.0 - g
p ' _ <1% of the SAA+ had a change
%"

0 1 2 3

Time Enrolled (years)
Brooker et al (2026)



Solution: Shift from using a diagnosis based

purely on a clinical syndrome to one based
on biological markers of the pathology

» A biological definition can be applied to

newly symptomatic people for more precise
enrollment into clinical trials.
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Get the right therapy, to the

right person, at the right time

Biomarker-based definitions
> |dentify biologie(s)
» ldentify significant co-pathologie(s)

» Predict rate of progression
» Biological activity of drug



Gall’s Law: a principle often used in systems design

1. Start with a simple, functional system

* Begin by creating a minimal, working version of the system that
addresses the core requirements.

2. Iteratively expand and refine:

* Gradually add complexity and features, testing and refining the system at
each stage based on real-world use and feedback.

3. Embrace the evolutionary process:

* Allow the system to evolve organically over time, guided by the
challenges and opportunities it encounters in its environment.






2$o» Knight Initiative
JLBDA ’:g for Brain Resilience

LEWY BODY DEMENTIA ASSOCIATION

WU TSAI NEUROSCIENCES INSTITUTE
RESEARCH CENTERS OF EXCELLENCE

STANFORD UNIVERSITY

Parkinson's

Foundation a Ua PARKINSON DISEASE Ao D oRo ‘
y Dot il cai e ASSOCIATION
\3 CENTER OF EXCELLENCE ‘ - Csheaifghritnaning

R e

THE MICHAEL J. FOX FOUNDATION
FOR PARKINSON'S RESEARCH

National Institutes of Health Stanford

Turning Discovery Into Health MEDICINE




	Session 2: Precision Frameworks for Patient Identification and Stratification
	Disclosures
	Problem: Accurately diagnosing neurodegenerative diseases during a patient’s life is very difficult.
	In clinical trials it is important to enroll people who have the disease being targeted: Examples from other diseases.
	Misdiagnosis of Alzheimer’s disease is common – especially in Mild disease
	What about Parkinson’s disease and dementia with Lewy bodies?
	Solution: Shift from using a diagnosis based purely on a clinical syndrome to one based on biological markers of the pathology
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Solution: Shift from using a diagnosis based purely on a clinical syndrome to one based on biological markers of the pathology
	Slide Number 13
	Slide Number 14
	Solution: Shift from using a diagnosis based purely on a clinical syndrome to one based on biological markers of the pathology
	Get the right therapy, to the right person, at the right time
	Gall’s Law: a principle often used in systems design
	Slide Number 18
	Slide Number 19

