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AGENDA

November 13, 2018
9:00 – 9:20 a.m.

Welcoming Remarks & CPAD Impact
Stephen P. Arnerić (C-Path, CPAD Executive Director)

SESSION I: Building Alignment & Vision for the Future
Moderator: Martha Brumfield (C-Path, President & Chief Executive Officer)

9:20 – 11:35 a.m.

11:35 – 11:50 a.m.

Vision for the Future: Strengthening Communication Across the AD Drug
Development Community
Samantha Budd-Haeberlein (Biogen, Vice-President and Head of Alzheimer’s
Disease), and Billy Dunn (FDA, Director, Division of Neurology Products)
CPAD – Realizing the Potential
Speakers and Moderator
• Examples of C-Path Consortia Achievements
Martha Brumfield (C-Path, President & Chief Executive Officer)
• Meeting the Challenges
Klaus Romero (C-Path, Director, Clinical Pharmacology & Quantitative
Medicine)
• Highlights of C-Path Data Sharing Metrics
Richard Liwski (C-Path, Chief Technology Officer)
• Outline of C-Path’s Capabilities
Klaus Romero (C-Path, Director, Clinical Pharmacology & Quantitative
Medicine)
Evolving and Sustaining our EMA Support/Engagement/Collaboration
Maria Tome - WebEx (EMA, Pharmaceutical Medicine Physician, Senior
Scientific Officer)
Break (15 min)

SESSION II: 10 Years of Consortium Successes & a View Towards the Future
Moderator: Diane Stephenson (C-Path, CPP Executive Director; former CAMD Executive Director)
12:10 – 12:17 p.m.

Building the Foundational Vision
Raymond Woosley (Founder of C-Path)

12:17 – 12:31 p.m.

Evolving and Sustaining our FDA Support/Engagement/Collaboration
Janet Woodcock (FDA, Director, Center for Drug Evaluation and Research)

12:31 – 12:38 p.m.

Critical Path Institute
Martha Brumfield (C-Path, President & Chief Executive Officer)
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Lunch (60 min)
Session III: CPAD’s Regulatory Science Milestones
Moderator: Vikram Sinha (Merck, Vice President & Head, Quantitative Pharmacology &
Pharmacometrics)
1:35 – 1:55 p.m.

Updates to the mild-to-moderate AD Clinical Trial Simulator
Klaus Romero (C-Path, Director, Clinical Pharmacology & Quantitative
Medicine)

1:55 – 2:10 p.m.

Clinical Trial Simulator for Pre-Dementia and the Role of Hippocampal Volume
Neuroimaging
Daniela Conrado (C-Path, Associate Director, Quantitative Medicine)

2:25 – 2:50 p.m.

How the FNIH has Achieved Impact: Multiple Paths to Success
Joseph Menetski (FNIH, Associate Vice President Research Partnerships)
Break (20 min)

SESSION IV:
Solving Industry Needs Through Data Sharing: From Prevention to Treatment of Dementia
Moderators: Stephen P. Arnerić (C-Path, CPAD Executive Director), Martha Brumfield (C-Path,
President & Chief Executive Officer), Klaus Romero (C-Path, Director, Clinical Pharmacology &
Quantitative Medicine), Samantha Budd-Haeberlein (Biogen, Vice-President and Head of
Alzheimer’s Disease), and Billy Dunn (FDA, Director, Division of Neurology Products)
3:20 – 4:15 p.m.

Working Roundtable Discussion
All

IT
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HIGHLIGHTS AND SUMMARY
Welcoming Remarks & CPAD Impact, Dr. Stephen P. Arnerić, Critical Path Institute
Dr. Stephen Arnerić, PhD, Executive Director, Critical Path for Alzheimer’s Disease (CPAD) Consortium,
Critical Path Institute (C-Path), welcomed all attendees to the 2018 CPAD Annual Meeting & Regulatory
Science Workshop on behalf of Critical Path Institute’s Critical Path for Alzheimer’s Disease Consortium
and briefly summarized the planned agenda for the day.
Based on suggestions and discussions during the 2017 Annual Meeting, in January 2018, a transition and
rebranding of the consortium to Critical Path for Alzheimer’s Disease (CPAD) was implemented in order
to more clearly convey the consortium’s mission to the Alzheimer disease (AD) research and healthcare
communities. The consortium will create a forum to be leveraged across the entire AD community with
the goal to foster enhanced data sharing amongst all stakeholders and will develop a quantitative
understanding of disease progression across the AD continuum (pre-symptomatic to dementia) with focus
on biomarker dynamics, based on acquisition and availability of data, and the ultimate goal to enable a
more-informed pathway to the design of Drug Development Tools that accelerate the delivery of
treatments to effectively treat AD. This is in alignment with the February 15, 2018 release of FDA’s draft
guidance “Early Alzheimer’s Disease: Developing Drugs for Treatment” – Guidance for Industry (LINK) that
highlights that “Precompetitive structures sharing across the AD scientific community of rigorously
collected standardized data is a crucial component of this research.” An overview of the current AD drug
development pipeline (Cummings et al., 2018; LINK) reveals that in 2018, there are 112 agents in 135 AD
trials (Phases I, II, and III) ongoing; a rich source of data that is not yet available to the entire space of AD
research.
The “Brain Health Problem”, as described by the Global Brain Health Institute (LINK), warns that dementia
is rapidly increasing around the world and by 2050, the number of people with dementia could reach 132
million with a national budgetary impact of $1.1 trillion (from $277 billion in 2018). Early and accurate
diagnoses could dramatically reduce this burden. Critical reasons to developing better ways to measure
patient cognitions and function include the unmet need for effective treatments, the tremendous
economic burden to healthcare systems worldwide, the fact that a new therapeutic for AD has not been
approved in over a decade, trials in AD are dependent upon the outcome measures used and must require
the necessary sensitivity and specificity (especially in the “pre-symptomatic” stage of the disease), and
the urgent need for early detection assessments to detect those “at risk” for cognitive decline.
The Critical Path Institute hosts fifteen global consortia that are focused on data standards, clinical trial
simulation tools from actionable data, disease progression models, biomarkers, and clinical outcome
assessment instruments. CPAD’s mission is to qualify drug development tools for clinical drug trials
treating dementia. The impact is the creating of actionable data/models to inform optimal trial design,
improved trial efficiency, and accelerated delivery of innovative treatments to the right patients. CPAD’s
stakeholders are composed of pharmaceutical industry (11 members), non-profit research organizations
(5 members), government and regulatory agencies, and a dedicated staff at C-Path. A Coordinating
Committee, chaired by the C-Path Executive Director and an Industry Co-Director, oversees the direction
and focus of working groups with the goal to advance regulatory science through cross-disciplinary
collaboration, creating Drug Development Tools for Alzheimer disease and related dementias, based on
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common data standards, integrated, actionable databases, quantitative modeling, and aims for regulatory
acceptance of biomarkers/endpoints.
In January 2018, the Consortium was rebranded (from Coalition Against Major Diseases to Critical Path
for Alzheimer’s Disease) to convey the current focus and mission; the consortium celebrated its 10th
anniversary an August 13, 2018. Earlier key consortium achievements (Figure 1) include the creation of
the first integrated database of anonymized, patent-level clinical data for AD (2010); development of the
first AD CDISC standard (v1.0, 2011), v2.0 published in 2013; and qualification of an AD biomarker by EMA
in 2012; endorsement of an AD Clinical Trial Simulation Tool by EMA and FDA (2013); receipt of FDA Letters
of Support for advancing AD biomarkers (2015). In 2016, the consortium joined the Global Alzheimer’s
Association Integrated Network (GAAIN; LINK) and in 2017 published a concise addendum to standard
Informed Consent Forms, enabling patients to share their data and samples for future research. In 2018,
CPAD received funding to curate and expand the database with up to ten prioritized clinical trials (four AD
trials from Servier were mapped and integrated into the CPAD database), and, in late October, CPAD
received an EMA Letter of Support for a recently created preliminary aMCI Model.

Figure 1

CPAD Key Consortium Achievements and Milestones

Throughout the last ten years, the consortium has published 26 contributions, many of which are being
cited frequently throughout the AD space. Recent impactful consortium-led publications include:
- Ropacki et al., Clinically Meaningful Outcomes in Early Alzheimer Disease: A Consortia-Driven Approach to
Identifying What Matters to Patients. Therapeutic Innovation & Regulatory Science. 2017;51(3):1-11, LINK.
- Neville et al., Accelerating drug development for Alzheimer's disease through the use of data standards.
Alzheimer's & Dementia: Translational Research & Clinical Interventions (Research). 2017;3(2):273-283; LINK.
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- Hake et al., Concise Informed Consent to Enable Data and Sample Access to Advance Treatments. Alzheimer’s &
Dementia: Translational Research & Clinical Interventions. 2017;3: 536-541; LINK.
- Arnerić et al. Biometric monitoring devices for assessing end points in clinical trials: developing an ecosystem.
Nature Reviews Drug Discovery. 2017; Oct;16(10):736. doi: 10.1038/nrd.2017.153. Epub 2017 Sep 22, LINK.
- Arnerić et al., Regulatory-accepted Drug Development Tools are needed to accelerate innovative CNS disease
treatments. Biochemical Pharmacology. 2018;151, 291-306, LINK.

CPAD’s anonymized, patient-level database consists of 28 standardized studies across all stages of the
disease integrated into a single dataset of 6,955 individual subjects. As of September 30, 2018, CPAD’s
patient-level database was utilized globally by 569 qualified applicants from 350 distinct organizations.
In 2013, the FDA determined CPAD’s Clinical Trial Simulation (CTS) tool (mild-to-moderate AD) was “Fit
for Purpose” (LINK) and EMA determined CPAD’s CTS tool was “Qualified for Use” (LINK). The utility of the
CTS in planning clinical trials has been demonstrated in that power, sample size, and duration, given
varying effect magnitudes can be balanced resulting in significant time and cost savings. To date, CPAD’s
CTS has been utilized globally by almost 100 qualified applicants from 70+ distinct organizations. Recently,
a CPAD-developed preliminary mild-cognitive impairment (MCI) progression model was evaluated by
EMA; a Letter of Support to CPAD (LINK), encouraging “industry sponsors to share the patient-level data
from completed phase II and III clinical trials in the intended target population as defined in the COU
statement, including active and control arms, with CPAD. This will allow the CPAD team to complete the
development and validation of the proposed quantitative novel methodology in drug development, while
also encouraging the CPAD team to disseminate and provide access to the current version of the model for
implementation by sponsors actively designing clinical trials in aMCI” was issued by EMA on October 30,
2018. The overall vision for CPAD is to develop and end-to-end AD model spanning the entire disease
continuum.
Patient selection and evaluation for clinical trials requires a comprehensive assessment of signs and
symptoms; wearable and remote Biometric Monitoring Devices (BMDs) generating real-world data are
offering unique new insights. This may improve our understanding of real-time changes in function during
the progression of life in health and disease, improve the efficiency of AD clinical trials to accelerate the
delivery of novel treatments, and deliver precision care. Continuous measurement allows to better
understand vector trends in individual continuous performance, is more reflective of true long-term
trends in performance/health maintenance and is aligned with precision medicine objectives. One
important goal is the validation of BMD assessments as Drug Development Tools (DDTs) to identify the
“right patients”, enhance clinical trial efficiencies, and enable tailored treatment approaches. These goals
only can be achieved if data is shared and made available.
Efforts are under way in collaboration with other groups to develop a global, integrated, interoperable AD
data repository of shared data that incorporates data context, demographics, clinical assessments, selfreports/metadata, behavioral activity/mHealth data across clinical trials, observational studies, healthaging cohorts, and, in the future, eHealth records in a truly actionable, standardized, anonymized, and
interoperable environment.
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SESSION I: Building Alignment & Vision for the Future
Moderator: Dr. Martha Brumfield (C-Path, President & Chief Executive Officer)
Dr. Brumfield started the conversation by explaining that the meeting agenda had been evolving based
on several last-moment conversations in order to “tackle” a meaningful discussion on data sharing “headon”. “Data sharing” is a broad term: It is C-Path’s mission to identify smart datasets that will inform a
regulatory pathway and the regulatory review process; associated data are fully de-identified and fullyaggregated. This session’s presentations will specify what is meant by the term data sharing, highlight CPath deep experience, and offer industry and FDA perspectives.

Vision for the Future: Strengthening Communication Across the AD Drug Development
Community, Dr. Samantha Budd-Haeberlein (Biogen, Vice-President and Head of Alzheimer’s
Disease), and Dr. Billy Dunn (FDA, Director, Division of Neurology Products)
Dr. Budd-Haeberlein opened the session by stating that her vision for the future evolves around the
development of an end-to-end model of Alzheimer disease. There are many consortia and many
important activities are taking place across public-private partnerships; however, CPAD is unique from an
industry perspective and “a place where this community should put their energy and attention with
regards to data sharing ambitions”. During the last 10 years, CAMD/CPAD has made unique contributions
to advancements to science in the AD space in the context of enabling better patient selection and the
attempt of establishing the trajectory of individual patients. Some of the largest and deepest data sets are
currently being generated by industry sponsors and likely, the first person to be cured of Alzheimer’s, is a
person in a clinical trial (AfricanAmericansAgainstAlzheimer’s). The focus of the day is on sharing of data
and the associated opportunity/benefit, perceived barriers/roadblocks/assumptions, and CPAD’s
envisioned role in this process. The work on CPAD’s mild-to-moderate model, almost a decade ago, is a
perfect example that demonstrated “that we know that we can do it”! It is important to remind ourselves
of the skillsets that reside within C-Path and the reasons why industry has been involved in this privatepublic partnership for the last decade. It has been clearly demonstrated “what can be done, and this
community needs to do more”.
Perceived data sharing-related barriers/roadblocks/assumptions typically focus on three areas: the
associate logistics (sharing of data during ongoing trials, placebo only?, timing of sharing in relation to trial
milestones/submission, format of data, informed consent, de-identification of data, resource needs);
industry management questions (value of the data to the sponsor, cost of resources, use of the data); and
other questions (IP/rights to data, unintended consequences, IT concerns/resources, contractual
concerns/resources). These barriers need to be addressed, discussed, and overcome. The key question of
“how the data will be used” or what opportunity and benefits there are to a particular organization should
not be a negative aspect and create a barrier or roadblock. Data sharing should be viewed as an
opportunity; it is today’s goal to align this group behind this key opportunity by working together in a
partnership. We all will benefit.
Levels of data sharing commitments can be summarized in a simple “staircase” analogy (see Figure 2).
This group will be challenged to commit to the hypothesis on how to approach data sharing and commit
to a central data repository managed by CPAD. Following this meeting, each representative should feel
https://c-path.org/programs/cpad/
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empowered to engaging their individual organizations to set objectives for 2019 and affirm that “this is
what we want to do” and, eventually, commit to sharing data. This will define the “next phase of CPAD”.

Figure 2

Levels of data sharing commitment

Dr. Dunn proclaimed this meeting as a seminal opportunity. After last year’s setting of a vision for CPAD
and following preparation calls with select industry colleagues, this meeting’s focus is to request
commitment by member organizations to share their deep, rich and valuable datasets to be integrated
into the CPAD patent-level database. Keeping those datasets siloed “is in the past”; we need to overcome
perceived challenges, help each other by sharing our experiences and lessons-learned, and allow precompetitive data sharing to benefit both the community and the individuals that contributed the data
allowing to derive explorational analyses and to learn from the data.
CPAD (formerly CAMD) has established a vision and endorsed and principles for data sharing, developed
tools and expertise, and established a trusted and close relationship with the Agency. Work is being
conducted in a true neutral third-party way that directly serves drug development goals and is helping
patients. Successes in the part (the FDA-endorsed model) have demonstrated that “this can be done”!
CPAD needs to remain “contemporaneous” and it is vital that new, contemporary clinical data will be
added to CPAD’s repository. The rebranding of CPAD, demonstrating the focus on AD, evidences the
commitment from consortium members and industry to data sharing. A Letter of Support issued by the
European Medicines Agency in late October (LINK) for the CPAD-developed, model-based data sharingderived “Model-based Clinical Trial enrichment tool for clinical trials in aMCI”, calls out CPAD directly and
urges the industry to support data sharing.
Today’s meeting provides an opportunity for participants to share information, address the “spectrum of
responses” and concerns typically voiced around data sharing, build a path towards improved efficiency,
highlight C-Path’s technical capabilities and success stories, provide to the consortium members an
understanding of the rigor that CPAD/C-Path applies in administering the AD repository, and how the
Agency and industry can partner with CPAD and benefit from the database. Members will be called on
individually; it was confirmed that representatives of Biogen, Lilly, Merck, Takeda, Novartis, Roche, Pfizer,
and Janssen were in attendance, representing eight of the eleven CPAD industry member organizations.
Dr. Dunn shared that he has “high hopes” for reaching consensus and he offered the FDA’s “real-time”
support and would like to take inventory, a year from now at the 2019 CPAD Annual Meeting & Regulatory
https://c-path.org/programs/cpad/
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Science Workshop, of the advances this group has made regarding data sharing and creating this resource.
The February 2018 AD draft guidance (LINK) stressing the importance of pre-competitive data sharing,
joint/coordinated press releases (LINK), as well as regulatory Letters of Support represent existing
regulatory support and commitment.
The CAP (Collaboration for Alzheimer’s Prevention) principles (LINK), highlighted during the 2017 meeting,
provided a framework that is to be followed by structured patient-level data accessibility for the
development of DDTs. Industry may need help in overcoming perceived obstacles; data accessibility and
protection within the regulatory realm will be focus items. The integrity of the trial has to be paramount.
The goal is to establish an industry commitment to sharing of standardized data; screening and prerandomization data should be provided within 12 months; emerging data during the duration of the trial
should be released as early as possible; all data, not just the placebo arm, should be shared within 18
months of completing the trial; samples should be made available and archived in a repository.

General Discussion
Associated timeline goals for data sharing need to be developed and structure is to be provided. For data
sharing with CPAD, flexible timelines can be created and tailored to fit to individual cases. The more rigid
timelines given by the CPA principles may be difficult to meet in all cases and are to be seen as aspirational
goals. It is more important to have agreed-upon targets. It is agreed that the needs of the study, the
concept and integrity of the data need to come first. Comprehensive data and sample sharing need to be
built into the concept of a trial during the planning process; however, in the context of expanding CPAD’s
database with valuable datasets, sample sharing may be addressed at a later stage.
CPAD has established a defined process for data accessibility and data sharing in the context of developing
regulatory-endorsed Drug Development Tools. Individual, tailored Data Contribution Agreements can be
executed contractually to define and control access to particular datasets, protecting all involved parties’
interests.
As an example, it was suggested that, in the future, a Data Sharing Plan should be included in each
Statistical Analysis Plan delivered for regulatory evaluation, defining up-front how data sharing will be
addressed for an individual study.
Defining data sharing objectives for CPAD consortium members may aide in making additional, not yet
involved organizations more aware and would serve as a powerful example. This may catalyze and
expedite the decision making within those organizations.
From a patient-advocacy community perspective, this cultural change for data sharing is seen as essential
and critical. That should also include addressing the informed consent approach; CPAD recently published
a concise informed consent language with the goal to enable a participant-centric data and biologic
sample sharing environment (LINK).

Achievements from Use of Aggregated Data, Dr. Martha Brumfield (C-Path, President & Chief
Executive Officer)
C-Path has extensive experience in data aggregation; C-Path’s overarching mission is to attain the “right
data” to understand foundational information about disease progression which will help inform creation
https://c-path.org/programs/cpad/
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of novel methodologies and drug development tools ultimately helping industry and the regulatory
agencies. C-Path’s projects are dependent upon aggregating large amounts of data across multiple
contributors (e.g., pharmaceutical companies, academic centers, government research centers). These
high-quality aggregated databases serve as the foundational evidence package for regulatory agencies to
evaluate in determining to endorse a novel methodology or drug development tool. C-Path has built an
expansive expertise regarding governance of data sharing projects involving multiple stakeholders,
including data standards development, data contribution and data use agreements, data management
process, and ability to provide tiered data access to different stakeholders. As of October 28, 2018, in
total, the C-Path Online Data Repository (CODR) contains 127 studies with about 65,000 individual patient
records across all consortia; provided from industry, NIH trials, patient registries, and academic centers.
C-Path’s fully integrated and actionable repository contains de-identified individual patient-level data, put
into a structured format; C-Path adheres to the Clinical Data Interchange Standards Consortium (CDISC;
LINK) standards and has deep experience in developing standards (the very first CDISC standard was
developed for AD in 2011). C-Path regulatory successes, for example in the tuberculosis space, include
qualification of in-vitro tools, biomarkers, PB/PK models, and novel data sharing platforms (Relational
Sequencing TB Data Platform [ReSeqTB]). The Polycystic Kidney disease (PKD) consortium attained
qualification of imaging of total kidney volume (FDA and EMA) as a prognostic biomarker; the Critical Path
for Parkinson’s (CPP) consortium recently achieved qualification for a biomarker by EMA. All these
successes are based on successfully aggregating data.
Specific C-Path-led regulatory success examples include past and ongoing work in:
Polycystic Kidney Disease (PKD) Outcomes Consortium: PKD is characterized as a heterogeneous and
slow progressing disease requiring long trials and challenging endpoints. A key challenge was to find
clinical endpoint(s) or an accepted surrogate for measuring disease progression early in the course of
the disease where kidney function is largely preserved by designing an acceptable confirmatory
clinical trial design to use FDAs Accelerated Approval pathway. The goal was to qualify an enrichment
biomarker for clinical trials in ADPKD (total kidney volume as a prognostic biomarker), by developing
patient-level historical data and a joint model linking longitudinal total kidney volume (TKV) growth
to the probability of worsening of estimated glomerular filtration rate. In achieving these goals, a
CDISC data standard was generated, an aggregated database was created and made available, a joint
model of TKV progression with PKD progression was developed, TKV was qualified as a prognostic
biomarker with FDA (LINK) and EMA (LINK), TKV was considered a “Reasonably Likely Surrogate” by
the FDA enabling an accelerated approval pathway, and drug developing companies in this space have
grown from three entities to seven.
Tuberculosis (TB) clinical trials: In April 2016, C-Path launched a new TB clinical trial data-sharing
platform available for researchers (TB-Platform for Aggregation of Clinical TB Studies [TB-PACTS]),
catalyzing and accelerating TB research by curating and standardizing Phase III tuberculosis clinical
trial data and making this data available to the research community. The TB-PACTS database contains
17 studies with 12,234 individual patient records; as of today, 56 applicants from 35 distinct
institutions (from 11 countries) have accessed the database. In October 2016, TB-REFLECT, a
collaborative effort to enhance TB clinical research was announced by C-Path’s Critical Path to TB Drug
Regimens (CPTR) initiative, where several organizations partnered to develop leading-edge
quantitative analyses of data utilizing TB-PACTS, extracting key lessons and creating tools for future
TB trial designs. Insights include the Re-analysis of Fluoroquinolone Executed Clinical Trials (Re-FLECT),
https://c-path.org/programs/cpad/
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a specific model-based meta-analysis of the Phase III quinolone-containing trials to gather insight into
the reason for failure of these trials to demonstrate sustained response in multiple drug resistant
(MDR) TB.
Kidney Safety Biomarker Panel: In order to demonstrate clinical utility of biomarkers, a joint project
between C-Path’s Predictive Safety Testing Consortium (PSTC) and FNIH’s (Foundation for the
National Institutes of Health) Biomarker Consortium gathered data from multiple companies on
compounds evaluated with a set of seven biomarkers. Initially qualified (in 2008) for animal models
by FDA (LINK), EMA (LINK) and PMDA (LINK), it recently (August 2018) received FDA qualification
(LINK) for clinical utility of the biomarker panel in healthy volunteers. PSTC developed, in close
alignment with the regulators, a Biomarker Data Repository (BmDR) Pilot (LINK), a repository for data
on novel translational safety biomarkers from drug development programs focusing on kidney safety
biomarkers as proof of concept. Masked, de-identified data from multiple sponsors will be collected
and stored in a secured repository administered by C-Path. The data will be available to C-Path and
FDA staff to support research that leads to the submission of documents to worldwide regulatory
agencies to qualify novel safety biomarkers for new Contexts-of-Use (CoUs), to modify and expand
existing CoUs, and to identify appropriate exploratory biomarkers to advance drug development in
the future. The ultimate goal is to accelerate qualification of novel biomarkers as new tools for drug
developers.
C-Path databases created for internal use to support regulatory endorsement of new tools include an AD
placebo arm patient-level database, an AD clinical trial simulation tool, a PKD patient-level database, a
Multiple Sclerosis (MS) database of patient-level data, a TB database, the Relational Sequencing TB Data
Platform, kidney safety biomarkers, nonclinical data across numerous organ safety biomarkers, Parkinson
disease (PD) patent-level data, and Duchenne Muscular Dystrophy patient-level data. Databases that are
available to the external research community include the AD placebo-arm, patient-level database, the
PKD database, TB-PACTS, a Centers for Disease Control and Prevention (CDC)-sponsored clinical trials in
multi-drug-resistant (MDR) TB, the MS placebo-arm database, and the Relational Sequencing TB Data
Platform.

Meeting the Challenges, Dr. Klaus Romero (C-Path, Director, Clinical Pharmacology &
Quantitative Medicine)
Dr. Romero presented several case studies focused on perceived data-sharing obstacles and associated
lessons-learned/solutions that C-Path implemented, originally discussed with attorneys at a Food & Drug
Law Institute (FDLI) workshop panel in 2017.
Barrier #1: Concerns about Protected Health Information and/or Sponsor identification. Protection of
information is paramount. This is being achieved by rigorous application of best practices for data
anonymization of Protected Health Information, preventing potential identification of an individual’s past,
present, or future physical or mental health or condition, the provision of health care to the individual, or
the past, present, or future provision of health care that identifies the individual or for which there is a
reasonable basis to believe can be used to identify the individual, the study Sponsor’s name or study
identifiers and active drugs evaluated in the study. Prospective data contributors are provided with a clear
description of applicable regulations (country and region-level) and comprehensive guidelines on how to
https://c-path.org/programs/cpad/
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anonymize variables to reduce “distinguishability” to compliant levels with international/cross-border
transfer considerations (for example, eliminate SSN and convert dates to timeframes). Such measures
were applied in the governance of C-Path’s TB-Platform for Aggregation of Clinical Studies (TB-PACTS) and
by the World Wide Antimalarial Resistance Network (WWARN). Rules were established for anonymization
of Sponsor’s name, study’s identifiers and drugs evaluated in active arms and are managed through a
process governed by comprehensive Data Contribution Agreements (examples: CPAD database, European
Medical Information Framework [EMIF]).
Barrier #2: Concerns about accessibility, transportability and redistribution.
Data access needs to be clearly defined (which parties have access to full data [active and control
arms, extension periods, etc.] vs. portions of the data [only control arms only, specific periods only,
etc.]); if data is to be made “publicly available”, user access, transport of data vs. execution of remote
views, and data be redistribution need to be addressed early. The implementation of Data
Contribution Agreements (DCAs), legally governing the data-sharing process and relationship with the
contributor, is vital for each contribution. The DCA defines the level of sharing with full flexibility to
the data contributor/owner, ranging from sharing permission to all potential users, sharing limited to
certain parties/organizations, to sharing with a single party/organization only; timing of sharing can
be set to a time after a specific regulatory decision, tied to the specific data, is reached (drug approval,
for example), to sharing after a primary analysis has concluded or is published, or to sharing at a
defined fixed date. Examples that follow this process include the management of the C-Path Online
Data Repository of Phase II Clinical Trials in TB, the Duchenne Muscular Dystrophy Aggregated Clinical
Trial Database, the European Prevention of Alzheimer’s Disease Consortium, and the Biomarker
Enterprise to Attack Diabetic Kidney Disease.
Definition of terms and conditions, and implementation of “Data Use Agreements” (DUAs): The access
request, governance and DUA execution help define which users can access the data (it is important
to adequately define the criteria for determining who can be a “qualified researcher” and to establish
and communicate a clear access request and review process), define if users will be permitted to
transport the data or only execute remote views (need to perform a comprehensive analysis of
advantages of each approach, in light of objective of the data sharing effort [further research vs.
tangible regulatory purposes]), and to define if the data be can redistributed by “qualified
researchers” (redistribution should generally be avoided and provisions should be defined through
specific DUA language, as well as through the acknowledgment, agreement and adherence to the
terms and conditions). Examples that follow this process include the management of the Relational
Sequencing TB Data Platform (ReSeqTB), the Multiple Sclerosis Outcome Assessments Consortium
(MSOAC) Placebo Database, the Alzheimer’s Disease Neuroimaging Initiative (ADNI), and the
Parkinson's Progression Markers Initiative (PPMI).
In summary, key challenges for data sharing include proper and balanced IRB consent, concerns about
competitive advantage, fear of data misuse, controlling scope of disclosure, ensuring proper level of
anonymization, understanding applicable privacy regulations, and dynamic legal and regulatory
requirements for different jurisdictions. These challenges can be mitigated by rigorously implementing
formal Data Contribution Agreements that provide verification that the data contributor is the owner of
all data and is authorized to share with C-Path, provide a non-confidential description of the data being
contributed (meta-data), provide verification of Informed Consent review to allow sharing of data for
https://c-path.org/programs/cpad/
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secondary research as defined by regulations that govern in the location where the data are being held
by the contributor, provide confirmation that the data being contributed are anonymized to the level
appropriate for the contributing entity, provide defined scope of disclosure that is being permitted by the
contributor, provide acknowledgement and understanding that C-Path will handle data with appropriate
safeguards and security, and provide appendices that contain registry information, detailed definitions of
terms, and a full description of anonymization requirements. All C-Path database users must electronically
review and sign the Terms and Conditions for Use before an application for access to data can be
submitted, and again at first log into the data platform. Terms and Conditions for Use include statements
that the user will not attempt to re-identify subjects, will not use or disclose data beyond purposes
described in application, will use appropriate safeguards to protect data from misuse, will report breaches
and other misuse of data, will not patent intellectual property (IP) generated by use of data, will cite the
data platform/project/consortia as source of data in any publications developed using data, will abide by
terms and restrictions governing publications developed using data, and will indemnify and hold
consortium members/contributors/C-Path free of liability.

General Discussion
Resource availability linked to data sharing may be constrained and this issue is perceived as a burden to
data contributors (biostatistics department, legal, etc.). C-Path offers unique solutions with a large
dedicated team of data managers in place and the ability to provide resources (in some cases budgetary
resources) to support data contributors. With FDA mandating adoption of CDISC standards and strong
adherence in industry, data quality has increased significantly. Based on a data contributor’s level of
commitment, early on at the data generation phase, the trial/study can be aligned with the applicable
standards and the specifics of the integrated database, potentially allowing for a significant reduction of
required resources and expedite the associated timelines. Furthermore, incentives for outside funding
and reimbursement should be pursued. Despite tight budget availability, the “cost of not making data
available” will create a much higher burden on the healthcare system. Solutions to data sharing need to
be implemented now. We understand that patients are eager to make their data and samples broadly
available and the community should honor that request. Sharing of data should be considered a
“deliverable”; a prospective approach and a “call for action” are proposed.

Highlights of C-Path Data Sharing Metrics, Richard Liwski (C-Path, Chief Technology Officer)
Mr. Liwski joined remotely. C-Path has been working with clinical data for nearly ten years and has
gathered significant experience in handling of data. Each of C-Path’s consortia typically drives towards
ambitious regulatory goals that each rely on high quality curated and aggregated data. C-Path’s tools and
infrastructure has grown in accordance with the steadily-increasing volume of the C-Path Online Data
Repository (CODR), managing and addressing the needs of the database users. Specialized access
processes have been created. Data use is defended by legally-binding Data Contribution Agreements,
allowing data contributors to clearly define access beforehand; data privacy and contributor’s IP are
protected. Presently, C-Path manages data across thirteen collaboration projects spanning nine
therapeutic areas, involving data from 127 clinical trials with almost 65,000 individual patient records. The
AD database is one of the largest C-Path databases with 37 studies and almost 14,000 patients; of those,
28 studies with 6,955 individual patient records are publicly-available. Not all data that C-Path receives is
being made publicly-available; some databases are being made available to consortium members or, in
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more limited situations, to C-Path personnel and regulatory agency-use for regulatory submissions only,
based on defined parameters provided by the data contributor (sharing parameters can be
updated/changed at any time).
As an example, the ReSeqTB database, launched in 2015 as a collaborative, cross-sector endeavor in
response to the urgent need for a well-curated resource to identify, categorize, and interpret pathogen
genomic mutations associated with drug resistance, has grown to contain close to 13,000 isolates. Volume
of clinical data housed at C-Path has expanded three-fold since 2014 to nearly 65,000 subjects, indicating
the value of this data sharing approach. More than 750 users have accessed C-Path’s data platforms with
applicants mainly from academia and pharmaceutical industry (163 applicants) from all over the world
(65 different countries). The CPAD Clinical Trial Simulation Tool has been accessed globally by almost 100
qualified applicants from 70+ distinct organizations.
In this context of the services C-Path provides, individual investment when sharing a dataset is being
rewarded by access to multiple, related datasets in an integrated database environment (contribution of
1% leads to access of 100%). Access to qualified Drug Development Tools is freely, publicly available.

Outline of C-Path’s Capabilities, Dr. Klaus Romero (C-Path, Director, Clinical Pharmacology &
Quantitative Medicine)
Dr. Romero highlighted C-Path capabilities in the areas of data science (with demonstrated experience in
data sharing, management, standardization, curation, maintenance and security), quantitative science
(with a demonstrated track record in model-informed drug development, including biomarkers and
outcome measures), and regulatory science (with demonstrated impact in the transformation of the drug
development process through strategic regulatory strategy). Specific examples were highlighted:
A joint biomarker dynamics and disease progression model was developed to inform understanding
of the use of Total Kidney Volume in trial design in polycystic kidney disease. Baseline Total Kidney
Volume (TKV) is an independent, statistically significant and clinically relevant predictor of kidney
function decline. The joint TKV-kidney-function model accounts for all captured relevant sources of
variability together (see Perrone et al., LINK). The use of this qualified Drug Development Tool allows
the Sponsor to map, depending on specific covariates (baseline age, baseline total kidney volume,
etc.), the time-varying probabilities of an individual reaching a specific, clinically-relevant milestone.
This model allows to perform simulations to determine the most-efficient cutoff point for enrichment
for a particular study, depending on trial design and knowledge of a specific drug.
In Parkinson disease (PD), as part of the work performed in the Critical Path for Parkinson’s Disease
(CPP) consortium, modeling focus is on baseline status of the presence of dopamine transport
deficiency to understand longitudinal progression in early motor PD, optimizing patient selection in
early motor PD. Simulations will inform the expected magnitude of enrichment by excluding
individuals without dopamine-deficiency (reduction in sample size). In this particular example, it was
demonstrated that DAT enrichment allows an approximately 24% reduction of trial size to detect a
disease-modifying drug effect - with 80% Power (see Conrado et al., LINK).
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In 2013, CPAD developed a regulatory-endorsed mild-to-moderate AD disease progression model
(FDA “Fit-for-Purpose” [LINK] and EMA “Qualified-for-Use” [LINK]); a model with focus on the predementia stage (MCI/Stage 3) is under development. Learnings from other C-Path consortia can be
applied. In the Duchenne Muscular Dystrophy consortium (D-RSC), the modeling focus is on
understanding the entire disease continuum by looking at different metrics of the disease at specific
stages of the disease. The intent is to develop a longitudinal forced vital capacity (FVC) model
(covariates: anthropomorphic measures, baseline severity, steroid use) that will be joined with a
parametric transthoracic echocardiography (TTE) model (clinically-relevant endpoints: functional,
ambulation, and respiratory milestones). Preliminary results are seen as highly promising for this kind
of a modeling approach.
In summary, future and focused success in the acquisition and integration of additional, high value data
into the CPAD database, will allow for CPAD’s modeling efforts to create better understanding of disease
progression processes for specific disease stages. C-Path’s successes already demonstrated that predefined cutoff points are not needed if full distribution of a quantitative biomarker is modeled as a
continuous covariate, that cutoff definition can be approached in a trial-specific manner, based on
simulations, given a robust quantitative understanding of disease progression. This provides optimized
efficiency for the specific context of a given drug development program with more-informed decisionmaking. In this context, and applicable to most efforts that C-path undertakes, “success is defined as a
function of time and people engaged”.

Evolving and Sustaining our EMA Support/Engagement/Collaboration, Dr. Maria Tome (EMA,
Pharmaceutical Medicine Physician, Senior Scientific Officer)
Dr. Tome joined remotely and started her presentation by highlighting the need to create global consortia
such as CAMD/CPAD. In the U.S. and European Union, the cost associated with AD has been estimated at
$225 billion per year and is expected to rise to $1 trillion by 2050. As of now, there is a lack of sensitive
measures to detect decline or a slowing of decline in the early stages of disease and inadequate clinical
trials infrastructure to identify such measures. Identifying the appropriate study subjects and defining the
critical window for preventing AD has also proven difficult, particularly since different treatments that
target different pathological manifestations of the disease may have different critical windows. The
impact of AD on individuals, families, public health, and the financial health of governments worldwide
demands an international collaborative response.
EMA has conducted efforts to advance Alzheimer disease guidelines for clinical trials. Increased
collaboration between FDA, EMA, PMDA, Health Canada and industry sponsors on the use of biomarkers
and cognitive measures in prevention studies (AD Data sharing exercise) is being pursued and EMA’s
Committee for Medicinal Products for Human Use (CHMP), earlier this year, released updated AD
guidelines (LINK).
CPAD’s past efforts have been well-linked to EMA’s pursuits; CPAD’s consortium- and collaboration-based
success milestones include the 2011 qualification of novel methodologies opinion granted by the
European Medicines Agency (EMA) for the use of low-baseline hippocampal volume (HV) for patient
enrichment in pre-dementia trials; the development and publication of the first Clinical Data Interchange
Standards Consortium (CDISC) therapeutic area user guide for AD (v1.0 in 2011; v2.0 update in 2013) in
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partnership with CDISC; the first drug-disease trial model and clinical trial simulation tool endorsed by the
U.S. Food and Drug Administration (FDA) and qualified by the EMA for mild-to-moderate AD (2013), and
the recognition of the consortium in FDA Letters of Support encouraging the further study and use of
cerebrospinal fluid (CSF) analytes Aβ1-42, Total-Tau, Phospho-Tau, and low-baseline HV, measured by
magnetic resonance imaging (MRI), as exploratory prognostic biomarkers for enrichment in AD trials
(2015). Recently, in late October 2018, EMA issued a Letter of Support encouraging industry sponsors to
share the patient-level data from completed phase II and III clinical trials, including active and control
arms, with CPAD, allowing CPAD to complete development and validation of a proposed quantitative
novel methodology in drug development and encouraging dissemination and access to the current version
of the CPAD model for implementation by sponsors actively designing clinical trials in amnestic Mild
Cognitive Impairment.
There are many challenges that need to be addressed: The high degree of heterogeneity among
individuals with dementia create multiple challenges for prevention trials; the lack of sensitive measures
to detect decline or a slowing of decline in the early stages of disease requires focus; inadequate clinical
trial infrastructure to identify earlier populations, as well as recruitment of and retaining of sufficient
numbers of participants to carry out long-duration and lengthy trials needs attention. The identification
of appropriate study subjects and definition of the critical window for preventing AD also has proven
difficult, since different treatments that target different pathological manifestations of the disease may
have different critical windows. Treatment with drugs of different mechanism of actions at different
stages of AD will be required. Questions such as what efficacy endpoints for cognition, function, or
activities of daily living (ADL) will be needed, the duration of treatment in different states of AD, which
biomarkers may be relevant for demonstrating efficacy, and which biomarkers may be relevant for safety
need to be answered. Studies performed on research cohorts or in specific geographical areas may not be
generalizable to the entire population and create limitations and patients and caregivers may be reluctant
to join prevention studies in the absence of a proven treatment that slows progression of the disease.
Strategic trends for the future were highlighted during EMA’s recently-conducted workshop “EMA
Regulatory Science to 2025” (October 24, 2018; LINK); EMA’s strategies are fully aligned with the ongoing
work CPAD is conducting. The five key goals of EMA’s strategy include: Catalysing the integration of
science and technology in medicine development; driving collaborative evidence generation and
improving the scientific quality of evaluations; advancing patient-centred access to medicines in
partnership with healthcare systems; addressing emerging health threats and availability/therapeutic
challenges; and enabling and leveraging research and innovation in regulatory science.
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SESSION II: 10 Years of Consortium Successes & a View Towards the Future
Moderator: Dr. Diane Stephenson (C-Path, CPP Executive Director; former CAMD Executive
Director)
Dr. Stephenson, former Executive Director of the Coalition Against Major Diseases (now Critical Path for
Alzheimer’s Disease), introduced two influential speakers that had tremendous impact on enabling
CAMD/CPAD’s successes and accomplishments, Dr. Janet Woodcock and Dr. Raymond Woosley. Dr.
Stephenson reiterated the many successes that CAMD/CPAD has achieved during the last 10 years, the
many “firsts” that this consortium has led (creation of an integrated AD database containing clinical data,
model qualification, regulatory Letters of Support, etc.), the transformational information that was
generated, and the hope and vision that consortia-based collaboration is generating for devastating
diseases such as AD, PD, and Huntington disease. Dr. Stephenson applauded all participants, in particular
the representatives from FDA and EMA, on spearheading today’s collective call to action with focus on
data sharing, constant data standards, true collaboration, and inspiration to young investigators.

Building the Foundational Vision, Dr. Raymond Woosley (Founder of C-Path)
In his message, Dr. Woosley took the opportunity to celebrate CPAD’s 10-year milestone and reflect on
the consortium’s origins. CPAD’s roots began in the 80s and 90s when drug development was undergoing
turbulent times. There was excitement around the potential role of biomarkers, but, in 1988, a landmark
clinical trial, the Cardiac Arrhythmia Suppression Trial, found that some biomarkers could be unreliable
and even dangerous. Additional drug safety problems came to light in the 1990s, and rare adverse events
led to drugs being removed from the market or taken out of development. Of note, many investigational
drugs were failing in phase 3 trials after considerable time and money had been invested in their
development. This perception that “drug development is in crisis” led to Congressional hearings, resulting
in legislation to create federally-funded academic centers, or Centers for Education and Research on
Therapeutics (CERTs), which were directed by law to work with FDA. Early on, leaders at these centers
realized that, to make an impact, they required active participation by the drug industry, along with its
scientific knowledge and specialized expertise. That was when Janet Woodcock and then commissioner
Mark McClellan described the Critical Path Initiative and helped launch the Critical Path Institute.
The fruit of collaborations has brought about qualified biomarkers, qualitative disease progression models
and other successes that only could have been realized through sharing and collaboration. Ten years of
collaboration, a growing team, growing industry participation and commitment from patient-advocacy
groups working to end AD has led to a wealth of opportunity.
The full video message can be accessed on the CPAD website: LINK.

Evolving and Sustaining our FDA Support/Engagement/Collaboration, Dr. Janet Woodcock
(FDA, Director, Center for Drug Evaluation and Research)
In her message, Dr. Woodcock discussed the historical need to create consortia like CPAD, noting that she
was there at the beginning when CAMD formed to ensure that collective strides against disease were
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being made. Translational work is needed to advance the field, with the need for better evaluative tools,
along with better ways to assess progress quickly (e.g., biomarkers), better trial design and better models
for neurological disease. The rise of patient-focused drug development emphasizes the patient’s voice in
a “robust and authentic manner” in every phase of therapy development.
An area under intense exploration is the utility ofnew tools that can help scientists understand the
patient’s voice with regard to function and feeling - for example, wearable technology. Consortia like CPAD
can facilitate the AD community to transform real-world data to real-world evidence as a means of
bolstering understanding of post-market, natural history of disease, etc. CPAD and other consortia are
encouraged to seek to understand the “low-hanging fruit” in each of their respective fields, to work in
areas that are ripe for progress and that no one else is working on, so that duplication of efforts can be
avoided.
The AD field faces serious challenges with families, political groups and others feeling frustration at the
pace of research and therapy development. Early diagnosis is critical so that interventions can be
implemented earlier, but there also is a growing population that needs interventions for the later stages
of AD.
The full video message can be accessed on the CPAD website: LINK.

Critical Path Institute, Dr. Martha Brumfield (C-Path, President & Chief Executive Officer)
Dr. Brumfield reiterated the tremendous support Dr. Woodcock and Woosley have provided to C-Path
and thanked them for all of their efforts. C-Path’s multidisciplinary approach “has paid off” in that C-Path
has doubled in size during the last 5 years to about 70 employees stationed in Tucson plus several remote
employees around the country. Together with the committed funding sources, the number of C-Path
programs have doubled. C-Path is nimble and flexible and can adjust to any challenge. C-Path is deliberate
in that our programs and consortia stay within the pre-competitive, collaborative space. Duplication of
efforts is avoided by forming partnerships with other organizations, such as with FNIH Biomarkers
Consortium (LINK) or the Innovative Medicines Initiative (IMI; LINK), and C-Path continues to seek other
groups to collaborate with and collectively utilize specific expertise and skills.
C-Path sees many opportunities for the future and will support the regulatory agencies in their endeavors,
such as EMA’s 2025 Initiative (LINK) and FDA’s increased pace of innovation in drug development in
alignment with PDUFA VI (Prescription Drug User Fee Act) and the 21st Centuries Cures Act. C-Path has
launched a pilot/special project with focus on wearable devices in the PD space; C-Path is investigating
other pilot studies with focus on the real-world data setting (for data to become evidence) and expand CPath’s focus on model-informed drug development. An European C-Path entity was recently set up in
Dublin, Ireland (November 2, 2018) and increased presence in Europe is planned, enabling C-Path to be
more effective and efficient in our collaborations with regulatory agencies and partners in Europe (such
as IMI). In closing, a revolutionary approach to how this community addresses the fight against AD is
needed; issues and concerns need to be solved. Today will be the first step. C-Path and CPAD are well
positioned and well prepared for the future.
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Session III: CPAD’s Regulatory Science Milestones
Moderator: Dr. Vikram Sinha (Merck, Vice President & Head, Quantitative Pharmacology &
Pharmacometrics)
Dr. Sinha introduced the speakers for this session, Dr. Klaus Romero and Dr. Daniela Conrado, who will
highlight C-Path’s and CPAD’s regulatory-endorsed model-based integrated knowledge tools; as well as
Dr. Joseph Menetski, who will summarize FNIH’s efforts and biomarker initiatives.

Updates to the mild-to-moderate AD Clinical Trial Simulator, Dr. Klaus Romero (C-Path,
Director, Clinical Pharmacology & Quantitative Medicine)
Dr. Romero opened his presentation by highlighting how Drug-Disease-Trial Models and simulation of
results can serve in trial optimization, and, together with statistical analyses, aide in optimized design
selection and trial execution. Drug Development Tools such as the regulatory-endorsed CPAD Clinical Trial
Simulator (CTS) play a pivotal role. C-Path serves as a knowledge integration hub that is based on
comprehensive data integration and database creation/expansion. CPAD’s database can be accessed via
www.codr.c-path.org (see CPAD website; LINK).
CPAD’s AD CTS is available to optimize clinical trial design for mild and moderate AD, using ADAS-cog as
the primary cognitive endpoint. The simulator is based on a drug-disease-trial model that describes
disease progression, drug effects, dropout rates, placebo effect, and relevant sources of variability. It is
not intended to approve medical products without the actual execution of well conducted trials in real
patients. Model endpoints/covariates include ADAS-Cog (Alzheimer’s Disease Assessment Scale Cognitive Subscale, 11 items, 0-70 points; longitudinal cognitive instrument), MMSE (mini-mental state
examination; 8 items, 30-0 points; basal cognitive instrument), gender and baseline age (demographics),
and number of APOE4 alleles (genetics). Details of the model together with implications for application
and the need for independent external validation are described in Rogers et al., 2012 (LINK).
In close collaboration with the U.S. FDA and the EMA, C-Path pioneered the pathway for regulatory
endorsement (Fit-For-Purpose; LINK) of quantitative DDTs; several workshops were held and related
information was disseminated (see Romero et al., 2014, LINK, Romero et al., 2015, LINK). In 2013, the FDA
determined CPAD’s Clinical Trial Simulation (CTS) tool (mild-to-moderate AD) was “Fit for Purpose” (LINK)
and EMA determined CPAD’s CTS tool was “Qualified for Use” (LINK). Over the years, since the regulatory
endorsement, many updates to the tool were implemented/several additional considerations were
added, including: data considerations (significant increase in available patient-level data, use of patientlevel data exclusively); statistical considerations (update of the underlying disease progression model,
interpretability of parameters, inclusion of additional covariates, accounting for parameter uncertainty);
and user accessibility needs (accessibility of the tool to broad audiences, streamlining generation of
figures, tables, and summary from simulations, computationally efficient simulations) were addressed.
With the help of many contributors, update results include an increase of subjects included (from 3,179
patients originally to 4.485 patents today), evolution from a generalized linear model to a generalized
logistic function, updates to the covariates, parameter uncertainty, user accessibility (addition of a
graphical user interface), and creation of capability of parallelization of trial simulations. Additional
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enhancements to CPAD’s tool will be implemented when more data becomes available to CPAD and has
been incorporated into CPAD’s database. Furthermore, it is planned, in close collaboration with the FDA,
to identify mechanisms to adequately capture model use metrics, so that its impact can be quantified.
The future will hold the move from population-based tools towards model-informed clinical trial design
for drug development (individual prediction), potentially creating clinical decision support systems that
combine Pharmacometrics, machine-learning and artificial intelligence (AI) approaches. C-Path is
presently evaluating these approaches and is ready for the future.

Clinical Trial Simulator for Pre-Dementia and the Role of Hippocampal Volume Neuroimaging,
Dr. Daniela Conrado (C-Path, Associate Director, Quantitative Medicine)
Dr. Conrado opened her presentation by describing the progression rate variability that is common in AD
trials (slow/no progressors vs. fast progressors). Presently, there is an increased focus on evaluating drug
candidates at earlier disease stages; however, the selection of patients for trials is challenging due to
patient heterogeneity. When analyzing data from patients with mild cognitive impairment (MCI) in ADNI1 and ADNI-2, progressors and non-progressors are apparent (intracranial volume-adjusted hippocampal
volume, ICV-HV). CPAD proposed to develop a clinical trial simulation tool for pre-dementia, based on a
disease progression model, to predict, at baseline, which patients will progress faster (vs. slower) with
high likelihood. This disease progression model uses data from ADNI-1, ADNI-2, and clinical trial data from
InDDEx (Investigation Into Delay to Diagnosis of Alzheimer's Disease With Exelon) for external validation
(total of about 1,000 patients); predictors included ICV-HV, CDR-SB (clinical dementia rating scale - sum
of boxes) at baseline, longitudinal CDR-SB, age, β amyloid imaging, dropout pattern, sex, APOE4 genotype,
MMSE (mini-mental state examination), and concomitant AD medications. The model allows for better
understanding of disease progression in this population, rate and predictors of progression. For improved
accessibility, a web-based Clinical Trial Simulator with a user-friendly graphical user interface was created
that is available to CPAD members. In order to enhance the model and to address additional questions,
new datasets need to be acquired and integrated into CPAD’s database.
The preliminary model informs the trajectory of CDR-SB scores over time described by a generalized
logistic model (mixed-effects beta regression). As demonstrated, hippocampal volume predicts
progression: A 1-cm3 decrease in baseline ICV-HV is associated with more than 50% increase in CDR-SB
progression rate. In the context of clinical trial simulation (with several cutoffs), an approximate 26% and
~55% reduction of sample size is observed with baseline ICV-HV <84.1th and <50th percentile; hippocampal
volume-based enrichment reduces trial size. In addition, it was demonstrated that other predictors, such
as APOE4 carrier status or MMSE level, also achieve enrichment/trial size reduction.
Future considerations include the continued pursuit of clinical trial data in early AD so that other
components, besides natural disease progression, can be described including the placebo response
profile, drug effects (including concomitant medications), and dropout patterns.
In response to submitting the described modeling approach to the regulatory agencies earlier this year,
in late October 2018, EMA issued a Letter of Support to CPAD (LINK), stating that “current approaches for
sample size estimation, based on literature metadata of the estimated standard deviation for the clinical
endpoint and the expected effect size, do not account for differences in clinical and demographic
characteristics of the enrolled trial population, disease worsening profile over time, and the different levels
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of variability (e.g., between-study, between-subject, and residual variability). The current version of the
model accounts for the contribution of the aforementioned aspects and is being used to develop a webbased aMCI clinical trial simulator with a user-friendly graphical interface.” EMA encouraged “industry
sponsors to share the patient-level data from completed phase II and III clinical trials in the intended target
population as defined in the COU statement, including active and control arms, with CPAD. This will allow
the CPAD team to complete the development and validation of the proposed quantitative novel
methodology in drug development, while also encouraging the CPAD team to disseminate and provide
access to the current version of the model for implementation by sponsors actively designing clinical trials
in aMCI.”

General Discussion
Attendees suggested that additional available datasets, such as AIBL (LINK; The Australian Imaging,
Biomarkers & Lifestyle Flagship Study of Ageing), should be considered for CPAD’s modeling approach.
Other data, including imaging data, were generated in the 30+ NIA/NIH-funded centers across the US; a
portion of these data are available at the National Alzheimer’s Coordinating Center in Seattle (University
of Washington; LINK) and could be pursued. This would allow for a “more comprehensive view beyond
ADNI”. Furthermore, other neuro-psychological evaluation tools that do not require additional validation
are available, besides CDR, ADAS-Cog and MMSE (that have well-known limitations); Sponsors need to be
convinced to apply these measures in future clinical trials. CPAD is fully prepared to integrate new datasets
that incorporate new measures.

How the FNIH has Achieved Impact: Multiple Paths to Success, Dr. Joseph Menetski (FNIH,
Associate Vice President Research Partnerships)
Dr. Menetski opened his talk by providing an overview of the Foundation for the National Institutes of
Health (FNIH). FNIH (LINK) is building partnerships for discovery and innovation to improve health.
Established in 1990 by congress as a not-for-profit charitable organization, since 1996, FNIH is facilitating
groundbreaking research at the NIH and worldwide by creating effective alliances to advance biomedical
research. FNIH has supported more than 550 projects and presently oversees 120+ active research
partnerships and other programs. Since 1996, over $1 billion was raised with 93% of the available budget
directly supporting FNIH’s programs.
NIH has established a streamlined review process (scientific review and a review by the NIH/OD Steering
Committee for consistency) before a proposal is forwarded to FNIH for consideration. All of FNIH’s
consortia follow this path; the FNIH Biomarkers Consortium is one prominent example. Another example
is the Alzheimer’s Disease Neuroimaging Initiative (ADNI). ADNI was launched in 2004 by the National
Institute on Aging (NIA) as an innovative $60M collaborative effort, coordinated by the FNIH. ADNI is
designed to be a multi-site longitudinal study of normal cognitive aging, mild cognitive impairment (MCI)
and early Alzheimer’s disease (AD). ADNI’s plan is to validate, standardize and optimize neuroimaging and
other biomarkers for use in clinical trials in Alzheimer disease, as well as biomarker methods for early
detection and disease progression via a collaborative network of clinical and imaging sites. ADNI aims to
help create a world-wide network to improve AD studies and clinical trials for disease-modifying
treatments. The original ADNI study (ADNI-1) was followed by ADNI-2, ADNI-GO, ADNI-related European
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and Japanese branches, and ADNI-3 (2016-2021). ADNI data have been accessed over 50 million times;
more than 1,700 publications have been generated using this data.
The FNIH Biomarkers Consortium (LINK) brings together the expertise and resources of various partners
to rapidly identify, develop and qualify potential high-impact biomarkers particularly to enable
improvements in drug development, clinical care and regulatory decision-making. Launched in late 2006,
the consortium initiated 30+ projects that accelerated or assisted in the approval of twelve drugs
(antibacterial and cancer), the first qualification of a Clinical Safety Marker (collaboration with C-Path),
provided information for five FDA Guidance Documents, and generated nine tools currently used in drug
development clinical trials. The Biomarkers Consortium’s vision is to improve health through meaningful
measurements, with the mission to create and lead cross-sector efforts that validate and qualify
biomarkers and other drug development tools to accelerate better decision making for the development
of new therapeutics and health technologies. Driving principles hinge on the goal that all work is precompetitive, and results are released to the public as early as possible. The projects support the overlap
between he needs in the field of study and the needs for advancing drug and therapeutic development.
The Biomarkers Consortium is focused on the needs of its members; projects have defined, practical goals
and are milestone go/no go driven. The consortium is governed by an Executive Committee with
representation from NIH, FDA (including Dr. Janet Woodcock), Centers for Medicare & Medicaid Services
(CMS), industry, and FNIH. Four separate subcommittees (cancer, inflammation & immunity, metabolic
disorders, neuroscience) oversee individual projects.
Projects overseen by the Neuroscience Steering Committee include the comparison of two PET
radioligands to quantify the peripheral benzodiazepine receptor, the use of targeted multiplex proteomic
strategies to identify plasma-based biomarkers in AD, the use of targeted multiplex proteomic strategies
to identify CSF-based biomarkers in AD, the Placebo Data Analysis Project in AD/Mild Cognitive
Impairment clinical trials, longitudinal proteomic changes in CSF from ADNI - towards better defining the
trajectory of prodromal and early AD, and inflammatory markers for early detection and subtyping of
neurodegenerative and mood disorders. All results are made available publicly.
Accelerating Medicines Partnership Alzheimer’s Disease (AMP-AD; LINK) has the goal to identify potential
drug targets and shorten the development time of new AD drugs. Two projects are included: Novel
Biomarkers Into Clinical Trials and Target Discovery and Preclinical Validation. This 5-year project (20142018; funding level of $200M+) is coming to an end shortly with many milestones achieved and results
published. AMP-AD-generated data (about 60,000 files and 7,000+ human samples) is being made
available via the AMP-AD Knowledge Portal (LINK).
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Session IV:
Solving Industry Needs Through Data Sharing: From Prevention to Treatment of Dementia
Moderators: Dr. Stephen P. Arnerić (C-Path, CPAD Executive Director), Dr. Martha Brumfield (CPath, President & Chief Executive Officer), Dr. Klaus Romero (C-Path, Director, Clinical
Pharmacology & Quantitative Medicine), Dr. Samantha Budd-Haeberlein (Biogen, Vice-President
and Head of Alzheimer’s Disease), and Dr. Billy Dunn (FDA, Director, Division of Neurology Products)
Following the informative presentations and productive discussions throughout the day, in an interactive
setting, participants were requested to shift focus toward formulating actions and actionable solutions
that will aid CPAD’s data sharing vision. Focus was on identifying industry’s position regarding the earlierdiscussed levels of data sharing commitment (Figure 2), immediate needs to make CPAD’s new mission a
success, and next steps.
After celebrating 10 years of CAMD/CPAD’s successes, an inflection point has been reached and alignment
on next steps needs to be established. The first step is the confirmation that CPAD’s industry members
are aligned with the vision for CPAD to serve as the central AD data repository together with industry’s
commitment to this vision. When the consortium first created its database in 2010, members had
committed to pre-competitive data sharing; this commitment needs to be reconfirmed. It is recognized
that immediate decisions are unlikely, and members will have to engage and inform their organization’s
leadership first. How can, in 2019, CPAD support that decision making and expedite this process so that
data can be shared and integrated into CPAD’s AD clinical trial repository? Timing of actions is uncertain
at this point; a clear timeline and goals need to be established. Members agreed that in the immediate,
focus needs to be on data sharing; sample sharing may be addressed subsequently.
It is recognized that Sponsors may struggle with the decision which data platform to share with (i.e.,
GAAIN [Global Alzheimer’s Association Integrated Network] vs. CPAD). CPAD’s AD clinical trial repository
is unique in that it is based on anonymized patient-level data, fully mapped to CDISC standard, and fullyintegrated. Data use is governed by utilizing tailorable Data Contribution Agreements (DCAs), that define
individual levels/parameters of sharing: from limited sharing (C-Path and regulatory agencies only) to
broad sharing with qualified researchers. It is up to the individual Sponsor to decide on the level of sharing
and what the intended use will be.
The proposed data sharing vision is aimed at leveraging critical data generated by the pharmaceutical
industry to provide solutions to bottlenecks and gaps in the drug development process in AD and its entire
disease continuum (including identification of sub-populations, sources of variability, biomarker behavior
longitudinally, linkage to clinically-observed phenomena, etc.).
It was suggested for member organizations to consider identifying dedicated resources/internal
champions that would directly work with CPAD on solving related technical issues and thus furthering the
data sharing vision. The key challenge that need to be overcome is hinged on the value of data sharing to
a Sponsor. A clear value proposition needs to be established and communicated.
The deep involvement of the FDA in CPAD’s mission over the years is of tremendous value. In close
collaboration, the unique deliverables that only CPAD in a pre-competitive consortium setting can achieve,
the particular questions that only CPAD can answer and resulting actionable tools and benefits need to
https://c-path.org/programs/cpad/
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be communicated. That is the value proposition that Sponsors need to be educated on; it focuses all
attention on the consortium approach – away from an individual organization’s drug development
timeline or other corporate considerations. For example, a roadmap describing the next steps of CPAD’s
evolution could be disseminated as part of an impactful publication that includes FDA and EMA as
coauthors.
Throughout industry, the ADNI and AIBL datasets are generally used to inform clinical trial design;
additional datasets and better predictive tools are needed for the stage of disease that most members
are working in. Bringing together data that originated throughout industry in one centralized repository
will allow for solving this need, allowing all to design better trials and to better predict outcome. From a
historical perspective, at the launch of this consortium ten years ago in 2008, member organizations were
requested to and did commit to pre-competitive data sharing - leading to, in 2010, the release of the first,
most comprehensive, standardized AD clinical trial database, the CPAD data repository. Nine datasets
from nine different member organizations were shared to achieve this initial consortium goal. We did it
then – we can be as successful now – 10 years later!

Next Steps
It was suggested to consider focusing on bottlenecks in the AD space (specific datasets at particular stages
of the disease continuum); industry then could make a focused commitment in their support. It was
countered that, overall, most benefit will be created by aggregating any data of ongoing trials that can be
made available, without any limitations or focus areas. Patient-level aggregated data are needed!
Participating industry members in attendance were queried regarding their organization’s level/stage of
commitment (see “staircase” image, Figure 2); all represented organizations proclaimed their
organization’s openness to pre-competitive sharing of clinical trial data. Attending members committed
to initiate further discussions with decision-makers within their respective organizations, share the
discussed value proposition and seek firm commitment to support CPAD’s vision.
CPAD is fully committed to its transition towards this new vision, serving as the trusted third-party that
pre-competitively facilitates data sharing in the AD space. CPAD will, in close collaboration with FDA, reach
out to industry decision-makers and seek collective alignment and agreement. This is an amazing
opportunity and an achievable goal for 2019 – and beyond.
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