Drug Discovery and Development: Role for Foundations and Non-Profits
What will improve our chances?
Research; Public Policy; Clinical Trials and Care; Awareness
• A stronger tie between academic experts in specific mechanisms of disease interest to biotech and pharma 
• Identification and support of academic PIs/Centers that can do translational research
 • Improved access of researchers to state of the art assays, reagents (including potent and selective compounds), and model systems 
• Standardization of testing of preclinical leads in model systems 
• Biomarkers for disease diagnosis and disease progression 
• Access of pharma/biotech to patient samples and patients for clinical studies 
• Highly sensitive and validated outcome measures for efficacy in patient population 
• Continued education of FDA on criterion of INDs, NDAs and metrics for “success” for each disease of interest Research.
New Models for Disease Foundations in Drug Discovery and Development
Historically, Disease Foundations have focused primarily on patient care, advocacy and funding research in academia This is changing….
Emerging Role of Disease Foundations: 4 Examples
CHDI Foundation 
• SMA Foundations 
• Michael J Fox Foundation 
• Cystic Fibrosis Foundation
Huntington’s Disease
Inherited Neurodegenerative disease – The striatum shrinks 50% by the time a patient exhibits their first motor symptom 
• Prevalence – “Late” onset, ~30-50 – 1:10,000 affected, 1:2000 at risk 
• Symptoms – Behavioral/Emotional
 • Depression, Personality Changes, Mood Swings, Social Withdrawal – Cognitive Deficits 
• Short-term Memory Deficits 
• Forgetfulness, Difficulty Concentrating, Impaired Judgment
 • Delayed responsiveness – Motor 
• Chorea: Involuntary Movements
 • Rigidity in subset 
• Lack of Coordination 
• Difficulty Walking (“intoxicated” appearance) 
• Slurred Speech and Difficulty Swallowing 
• Disease modifying therapy – None
CHDI
CHDI is a private, not-for-profit research organization. We work with an international network of scientists to discover drugs that slow the progression of Huntington’s disease (HD).
What is CHDI… exactly?
A not-for-profit drug discovery organization
– Motivated by TIME not MONEY – No COMPETITORS only COLLABORATORS – Fully integrated research: discovery-translationalclinical
Foundation funded
– All funds from private donors (>$150MM/yr) – Driven by science – Not by hype, press releases, stock prices or trial initiations
Exclusively dedicated to Huntington’s disease
– Removes serendipitous indications discovery – Unambiguous continuity, focus, passion – IP, legal, business terms all designed to protect our primary indication (allows others)
Utilizing the “virtual” or outsourced model
– Approximately 73 internal FTEs across three sites (NY, NJ, & LA) covering all scientific and G&A competencies – No internal wet-labs. All experimentation is done externally via collaborative partners and contract research organizations. Circa 600 FTE – Select the “best-of-the-best”; yet fungible.
A Disease Foundation’s “Wish List”
· Enable the best academic investigators to contribute.
· Identify and characterize every affected subject on earth.
· Access the most innovative Biotech approaches.
· Leverage the billons of dollars that Pharma has spent.
· Develop the capabilities to drive campaigns.
Enable the best academic investigators to contribute
Provide research funding – CHDI has funded millions of dollars of support – Thousands of milestone driven contracts executed – Business structure tailored to match the scientific needs
Centralized repositories – Harvest existing and de novo generation – One-click MTA – Quality control / Standardization.
Information exchange – PLoS Currents HD – HDinHD.org – Annual Therapeutics Conference
Best Practices in pre-clinical testing requires standardization and understanding of models
Identify & characterize every affected subject on earth
Huntington’s is a rare disease – Important to have the largest possible catch basin 
• Sub populations may have unique features – Genetic modifiers – Environmental factors – Large isolated kindred's
Enroll HD – A global prospective observational study
 – Worldwide registry of patients and physicians
 – Integrated global clinical research infrastructure 
• Informatics 
• Bio-banking – A platform to facilitate clinical studies in experimental medicine, observational studies and therapeutic trials.
Access the most innovative Biotech approaches
Survey the landscape for the most applicable technologies – Leverage existing platform, people, and intellectual property – True collaborative partnership: money and know-how – We share the (new) intellectual property – De-risk the program to make it attractive for licensing • Identified (htt) gene modulation as an unmet need – Ionis’s 20 years of experience on antisense oligonucleotides – First gene therapy clinical trial for HD underway – Sangamo’s novel zinc-finger transcription factors
Leverage the billions of dollars that Pharma has spent
Large multi-national firms have hundreds of “parked” assets – Potent, selective, ligands with good “tool-like” properties allow rapid POC – They bring: IP, knowledge of the mechanism, and the molecule • Foundations de-risk or lower the barrier to entry into the target disease – Disease domain knowledge – Preclinical testing
Win – Win scenario – Pharmacological (in) validation of the target/mechanism – New indication for “sunk cost” asset
Develop the capabilities to drive campaigns
Foundations can not rely solely on: – Repurposing existing compounds – Reactively minding the “in box” • If the biology is compelling – Persevere where others have failed or abandoned – Initiate de novo efforts if needed • Orchestrated across a network of fee-for-service contract research organizations – We design and oversee the research – CHDI owns the intellectual property
Clinical infrastructure – the critical component
Clinicians/physicians AND patients/families
What is Enroll-HD?
a global longitudinal, observational study of Huntington’s disease • collects a common set of data for all participants across all sites around the world • also collects blood samples for DNA and cell lines • all data and samples is made available for researchers to answer important questions about HD Human phenomenology trumps ALL model systems
Study Goals
To improve our understanding of HD and find out what factors influence progression > new drugs and strategies 2. To improve the design and speed the conduct of clinical trials > faster recruitment 3. To foster good clinical care and improve the health of the participants > best clinical practice
Spinal Muscular Atrophy
A genetic neuromuscular disorder: muscle atrophy and weakness • Leading genetic cause of death in infants and toddlers – Affects 10,000-25,000 children in US – 1 to 6000-10,000 prevalence • Due to inactivation of Survival Motor Neuron (SMN1) gene; critical to health and survival of motor neurons – Autosomal recessive • Type 1: manifests before 6 months, death before age 2 • Milder forms (II, III) and IV (adult form) manifest later and are less severe • Severity generally predicted by levels of a second gene: SMN2, that can compensate for SMN1 • Many therapeutic strategies aimed at increasing SMN2 levels.
SMA Foundation
Since 2000, SMA has spent > $100M on basic, translational and clinical research towards finding a treatment for SMA • Internal and external research collaborations • Focus on developing essential research tools and data to drive novel drug development • Major accomplishments include initiation and support of novel drug discovery and biomarker programs and the development of standardized assays.
Cystic Fibrosis
Chronic disease that affects lungs and digestive system of about 30,000 children and adults in US (70K worldwide) • Caused by defect in the CFTR gene – Cystic fibrosis transmembrane conductance regulator – Regulates chloride and water transport – very salty-tasting skin; – persistent coughing, at times with phlegm; – frequent lung infections; – Wheezing or shortness of breath; – poor growth/weight gain in spite of a good appetite; and – frequent greasy, bulky stools or difficulty in bowel movements • In 1950s, few CF children live to attend elementary school • Today most patients live into their 30s, 40s and beyond • Cystic Fibrosis Foundation founded in 1955
An Integrated Approach for CF
CF Academic Basic Research Centers Pool intellectual resource Share common tools and reagents Investigator Initiated Research RFAs and RFPs
74 CF Foundation-accredited care centers with demonstrated expertise in clinical research, recruit study participants and conduct clinical trials  




