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Transformation in the Neurosciences
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Nature Reviews Neurology volume 21, pages159–170 (2025)Nat Rev Drug Discov. 2025 Aug;24(8):589-609.

https://www-nature-com.ezproxy3.library.arizona.edu/nrneurol
https://www-nature-com.ezproxy3.library.arizona.edu/nrneurol
https://www-nature-com.ezproxy3.library.arizona.edu/nrneurol


Role of Regulatory Agencies in Shaping Change
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Case Example of Impact
Patient Focused Drug Development Guidance Series
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• “Patient-focused drug development (PFDD) is a systematic approach to help ensure 
that patients’ experiences, perspectives, needs, and priorities are captured and 

meaningfully incorporated into drug development and evaluation.”1

c-path.org

1. FDA CDER Patient-focused Drug Development, www.fda.gov 



Critical Path Institute Leads
Unique Public-Private Partnerships
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• Foster development of new evaluation tools to inform medical product 
development and regulatory decision-making

• Convene scientific consortia of industry, academia, and government for sharing of 
data/expertise

• Enable iterative EMA/FDA/PMDA participation in developing new methods to 
assess the safety and efficacy of medical products

• Obtain official regulatory endorsement of novel methodologies and drug 
development tools

  Active consensus building

  Shared risk and costs

 The best science

 The broadest experience



C-Path’s Five Core Competencies
grounded in data science and regulatory strategies
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Impact of Data Sharing: Drug Development 
Tools for Nervous System Disorders
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Alzheimer’s Disease
 AD drug disease trial model, AD predementia neuroimaging biomarker

Parkinson’s Disease
PD neuroimaging biomarker targeting early PD

Disease progression model 

Synuclein SAA as susceptabiity/risk biomarker
Huntington’s Disease
 Biologic staging of disease in collaboration with leaders and the community

Duchenne Muscular Dystrophy
 Modeling disease progression, simulation tools -- Stage specific outcome measures

Multiple Sclerosis 
 Clinical outcome assessment battery for MS clinical trials

Traumatic Brain Injury 
• Neuroimaging & fluid biomarkers for mild TBI
 

Stephenson et al., 
Neurotherapeutics
20(6):1682-169 2023



Biological Staging Paves the Way to Early 
Intervention Across Brain Disorders 
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Lancet Neurol 2022; 21: 632–44

Lancet Neurol 2024; 23: 178–90



Disease progression modeling, 
robust, reliable biomarkers lead the way

9c-path.org

Hypothetical model of dynamic biomarkers of the neuronal α-synuclein disease-integrated staging system
Simuni et al., Lancet Neurol , 2024

Neuronal
Synuclein
Disease



Alzheimer’s disease , Tau neuroimaging biomarkers
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Leuzy et al., TauPET imaging in tauopathies, still a 
challenge, Molecular Psychiatry 24(8) 1112, 2019



Alzheimer’s Disease/CPAD: Multistakeholder 
consensus for TauPET imaging methodologies
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Antoine paper

TauPET spreading

Surrogacy



Synuclein Pathology – 
Synuclein seed amplification 
assay

12

Lewy (1912) described concentric inclusion bodies especially in 
the nucleus basalis, the substantia inomminata and the dorsal 
motor nucleus of the vagus

Spillantini, Schmidt, Lee, Trojanowski, Jakes and Goedert, Nature 1997

Patients (#) CTRL 
(#)

Max 
Sens

Max Spec Reference

PD (20) HC (20) 95% 100% Fairfoul et al. (2016)

PD (12) HC (28) 92% 100% Groveman et al. (2018)

PD (105) HC (79) 96% 90% Kang et al. (2019)

PD (15) HC (11) 100% 100% Manne et al. (2019)

PD (108) HC (85) 97% 87% Orru` et al. (2020)

PD (88) HC (56) 94% 100% Shahnawaz et al. (2020)

PD (116) HC (35) 91% 97% Quadalti et al. (2021)

PD (30) HC (30) 96%a 100% Russo et al. (2021)

PD (74) HC (55) 89% 96% Poggiolini et al. (2021)

PD (235) HC (26) 89% 99% Brockman et al. (2021)

SAA Florescence: PD>MSA>HC

Adapted from: Bellomo G et al. α-Synuclein Seed Amplification Assays for Diagnosing Synucleinopathies: The Way 
Forward. Neurology; 2022: 99(5)

Luis Concha
Claudio Soto
Amprion



FDA Supports Enrichment Biomarker: α-Synuclein
Critical Path for Parkinson’s consortium

13c-path.org

Critical Path Institute’s
Regulatory endorsed biomarkers
Enable the first ever
Platfom trial for presymptomatic
stage Parkinson’s disease

Target population: NSD Stage 2b

Tanya Simuni, Ken Marek, Michael J Fox Foundation and more



Regulatory Strategies that are 
Paving the Way for the Future -- C-Path alliances
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DHTs

Women’s health
Jan 2025

Mechanistic Modeling
Oct 2025

Artificial Intelligence
Jan 2026

November 2025 

January 2026

December 2025



Near term horizon opportunities….
Phoenix Arizona, May 2026

15

Planning for Prevention of Parkinson’s Meeting, May 22-23
Michael Schwarszchild, Grace Crotty; Mass General

May 24-27th, 2026
Phoenix
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