Welcome

CTTl’s Disease Progression Modeling
Recommendations & Tool Launch

Thank you for joining us!

This meeting is being recorded.

All participants are muted upon entry.

The presentation and slides will be posted on the CTTI website.
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Agenda

Time (EST)

12:00 PM

12:05 PM

12:15 PM

12:30 PM

12:55 PM
1:00 PM

Content

Welcome Remarks and Introduction to CTTI

Disease Progression Modeling Impact in
Medical Product Development

Disease Progression Modeling Project and
Recommendations Overview

Partner Perspectives

Closing Comments

Adjourn

Presenter

Sara Calvert (CTTI)

CJ Musante (Pfizer)

Lindsay Kehoe (CTTI)

Karthik Venkatakrishnan (EMD Serono)
Tiffany Westrich-Robertson (AiArthritis)
Theo Zanos (Northwell Health)
Efthymios Manolis (EMA)

Lindsay Kehoe (CTTI)
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The Clinical Trials Transformation Initiative (CTTI)

MISSION

To develop and drive adoption of
practices that will increase the quality
and efficiency of clinical trials.

VISION

A high-quality clinical trial system that
is patient-centered and efficient,
enabling reliable and timely access to
evidence-based therapeutic
prevention and treatment options.

Evidence
Based

PUBLIC-PRIVATE PARTNERSHIP

= Co-founded in 2007 by FDA and
Duke University

= Active collaboration with
+500 individuals and groups

= All materials are freely available

SCOPE

Focus on clinical trials of FDA-
regulated medical products,
recognizing that clinical trials are
international and acting as a
collaborative global citizen.
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What We Do

3 Provide leadership across the Clinical Trials vee Topic-focused convenings
Enterprise through vision-setting, Zm» FDA public meetings
collaborating, convening, measurement State of Clinical Trials

¥ Produce evidence-supported, consensus 30+ Recommendations
recommendations and tools to improve o 80+ Implementation Tools
qguality and efficiency of clinical trials 50+ Case Studies

¥ Drive innovation through strategic 30,000+ downloads per year
communication and engagement _‘@"_ 40,000+ media impressions / yr
efforts that support organizational =/~ 550+ presentations & workshops
and overall system transformation 130+ articles & publications
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CTTI Membership
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Transforming Trials 2030

By 2030, clinical trials need to be:

Patient- Fully Designed Maximally
Centered & Integrated With A Leveraging All
Easily Into Health Quality Available

Improving
Population

Accessible Processes Approach Data Health

A critical part of the Evidence Generating System

Learn more at https://ctti-clinicaltrials.org/about/transforming-trials-2030/
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https://ctti-clinicaltrials.org/about/transforming-trials-2030/

CJ Musante
VP Scientific Research
Pfizer




The Issue

¥ Many model and simulation forms contribute
to Model Informed Drug Development (MIDD)

# The use of some model forms
(e.g. PKPD) have matured more than others

¥ The value of disease progression modeling
(DPM) to impact medical product
development has yet to be fully realized

3 DPM: A mathematical model that quantitatively
describes the time course or trajectory of a disease

* Disease

Models

* Clinical

Trial
Models

* PK/PD
* Exposure-

Response

+ In Silico
* Clinical
Trial
Simulations

* Systems
Biology

* QSP

« CiPA

Huang SM 2019 AAPS
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CTTI’s Disease Progression Modeling (DPM) Project

Overview
0 . .. ) Scoping
* Purpose: Clarify how DPM can advance decision making* Review
throughout the medical product development lifecycle
3 Objectives: industry St
= Describe DPM and its current applications/ juovey Review
contexts of use (COUs)
Team
= Highlight examples of where DPM is valuable in advancing Discussion

decision making cgnsgelnsus

= Develop and disseminate recommendations that address
the unique value of DPM and best practices for
implementation

Recommendations &
Supporting Resources

%
)

*decision making includes trial design, regulatory, development, and business decision making
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Multi-Partner Project Team

Team Leads

Bruce Burnett (NIH)

Phil Green (Patient Advocate)

Raj Madabushi (FDA)

Karthik Venkatakrishnan (EMD Serono)

Executive Committee Champion

Theodore Lystig (BridgeBio)

Project Manager
Lindsay Kehoe (CTTI)

Social Science Team
Summer Starling (CTTI)

Team Members Recommendations Advisory Committee
Steve Berman (BIO) Herb Pang (Genentech)  Rich Dima Jeffry Florian (FDA)
Jenny Chien (Eli Lilly and  Etienne Pigeolet (Northwell Health)  Fang.shu ou
Company) (Novartis) Brian Hare (Vertex) (Mayo)
Tony Jiang (Biogen) Tiffany Westrich- Ala Elhelali (Johns  Aaron Mann
Jiang Liu (FDA) Robertson (AiArthritis) ~ Hopkins) (CRDSA)
Qi Liu (FDA) Reem Yunis (RAYS Belinda Cowling Jin Jin (Genentech)
Mark Palmer (Ansys) Partners Consulting) (lonis) Ted Rieger (Pfizer)
Efthymios Manolis Theo Zanos (Northwell ~ Shu Chin Ma

Critical Path
(EMA) Health) ( )
Communications Lead Event Planner Writer and Design

Hannah Faulkner (CTTI) Susan Morris (CTTI)  Sav Miller (Duke)

Jonathan Cook (Duke)
Acknowledgements:

Malidi Ahamadi (Amgen), Scott Kollins (Holmusk), John Roberts (CSL Behring), Zifang Guo (Merck),
Matus Hajduk (Mind Medicine), Lin Lin (Biogen), and Diana Jones (Duke), Brian Perry (Duke)
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Project Deliverables

Recommendations

DPM Considerations Tool

Peer-reviewed Journal Article

Expert Meeting Summary
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The Value of Disease Progression Modeling

Optimizes
Trial Design

Answers B Enables
Questions of The VGIUG Of D|Seq$e Precision
Uncertainty Medicine

Progression Modeling

Informs regulqtk / Integrates

decision making Multi-disciplinary
Knowledge and Varied
Data Sources

Addresses
knowledge gaps
and unmet needs
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DPM Recommendations

* Who: Decision makers in medical product
development

= e.g.,, CMOs, heads of innovation or translational
medicine, project team leads, regulatory affairs

* Why: Decision makers need development strategy
qguestions answered (internal resources, evidence
prioritization, ROI, etc.)

* What: Provides unique benefits of using DPM in
medical product development, when it should be
considered over other tools or approaches, &
considerations for how to incorporate it.

CTTI Disease Progression

Modeling Recommendations

Introduction:

The following recommendations aim to highlight the
unigue benefits of using disease progression modeling
in medical product development, when it should be
considered over other tools or approaches, and provide
considerations for what is needed and how to
incorporate it.

These recornmendations are intended for decision makers
in medical product development, including chief medical
officers, heads of innovation or translational medicine,
leadership roles in therapeutic areas, project team leads,
and regulatory affairs. Cross functional leaders often
encounter similar questions around internal resources,
evidence prioritization, and return of investment when
making medical product development decisions. These
recommendations will help decision makers ask the right
questions of modeling experts and other subject matter
experts to recognize the value of DPM and inform
decisions about its implementation.

What is disease progression modeling?

A disease progression model (DPM) is @ mathematical
model that quantitatively describes the time course or
trajectory of a disease

Disease progression modeling can link disease progress,
treatment effect, andfor patient behavior to clinical trial
outcomes and inform decision making throughout the
medical product development process.™®

The Value of Disease Progression Modeling
|

Optimizes g@ Addresses
Trial Design knowledge gaps

. and unmet needs
Enables Precision Informs regulatory
Medicine D:% decision making
I Integrates

Multi-disciplinary Answers Questions
Knowledge and of Uncertainty

Varied Data Sources

While some modeling and simulation approaches such
as pharmacokinetic/pharmacodynamic (PK/PD) and
physiologically based pharmacokinetic (PBPK) modeling
are well recognized as enabling clinical trials and
model-informed drug development, the potential of
disease progression modeling to improve the quality
and efficiency of medical product development has

yet to be fully realized.

How can disease progression modeling
impact medical product development?

The use of a DPM integrates multi-disciplinary
knowledge and data from different sources, including
translational, clinical trial, and real-world data to:

+ Impact trial efficiency, especially for trials with
diseases that progress over a long duration of time,
for which running a clinical trial during that peried of
time is costly and burdensome.

+ Answer questions of uncertainty. It can account for
and provide clarity around heterogeneity across
patients and at an individual level.

+ Tailor trials towards precision medicine. Recognizing
that diseases progress differently, across populations
and in different stages within a patient, DPM can
address individual factors or covariates affecting
progression to enable trial design optimization
and tailor trials towards precision medicine
(e.g. stratify populations or adapt treatment plans).

+ Address unmet needs and knowledge gaps,
including supplementing for a small population size
with digital twins in rare disease trials, or stratifying
a population for patient enrichment for diseases with
heterogeneous phenotypes (e.g. autoimmune and
neurodegenerative diseases), or supporting a limited
understanding of the disease by modeling disease
course for endpoint selection.

« Inform regulatory decision making. DPM contributes
to the totality of understanding of a medical product's
benefits and risks, helping to advance its development
and support regulatory decision-making both in
premarket product review and post-market
product assessment.

CTTI further describes the value of DPM, its current
applications, and opportunities for uptake in the following
article published in Clinical Pharmacology & Therapeutics
called The Potential of Disegse Progression Modeling to

Adh Clinical Devel Decision Maki

h CLINICAL

TRIALS
‘ TRANSFORMATION
> INITIATIVE

CTTI Disease Progression Modeling Recommendations 1

NCTTI
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Recommendations Summary

© 0 000 0 0 00

Evaluate if
longitudinal
data about
the disease

course is critical
to answer a
guestion of
interest for
medical product
development
decisions.

Assess the

value of using
a disease
progression
model

compared with
other potential

approaches.

Use the most
up-to-date
understanding
of the disease
and measure(s)
of progression
available
to inform
your disease
progression
modeling
approach.

Determine

whether the

necessary

sources of data

are available,
relevant
and reliable
to develop
a disease
progression
model.

Determine
whether
technological
and model|
resources, as
well as the right
skill sets, exist or
can be obtained
to support DPM
development
and
implementation.

Begin using
disease
progression
modeling
early onin the
medical product
development
lifecycle to build
confidence in
the model for
later stages of
development.

Continually
assess the
performance
and ensure
the disease
progression
model is
qualified for
the intended
application.

Leverage new
technology
and evolving
methods to
advance uses
of disease
progression
models.

Disseminate
critical insights
on disease
progression
modeling
to promote
standardized
practices
and foster
confidence.
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DPM Considerations Tool

Overview

3 Complements the recommendations

3 |dentifies when DPM should be considered
over other tools or approaches

3 Provides questions to ask of modeling and

other subject matter experts to inform
decisions about implementation

Note:

CTTI| DPM
Considerations Framework

Purpose: The following resource aims to identify when
disease progression modeling (DPM) should be considered
over other tools or approaches to address a question of
interest in your medical product development program.

md Assess the Data '@

5. Are relevant DPM models already
available and accessible to address the
question of interest? (if yes, move to Q7,
if no, move to QB)

This tool complements a detailed set of dc

that highlight the unique benefits of using DPM and p
considerations for how to incorporate it into medical
product development.

When making choices, chief medical officers, heads of
innovation or translational medicine, project team leads,
heads of regulatory affairs and other decision makers

often encounter similar questions around internal resources,
evidence prioritization, and return of investment. This tool
provides questions to ask of modeling experts and other
subject matter experts within an organization to recognize
value and inform decisions about implementing a DPM.

Before You Start:

+ Describe the question of interest. (Example guestions
of interest are provided in CTTI's DPM Recommendations
document under Recommendation 1)

- Confirm that a longitudinal analysis of the time course or
trajectory of the disease is critical to address the question
of interest.

« Describe the context of use (COU) of the DPM.
(The context of use is a description of the model and
its specific role and scope to answer the question
of interest.*)

Now ask questions 1-11 below to assess

the anticipated unique value that using a
DPM will bring.

Assess Benefit vs Risk

1. what are the benefits of using a DPM for this context
of use? For our organization? For the patient?

2. What is the risk, if any, of using the DPM
for our organization? For patient safety?

3. Can any risks be managed by model validation
and/or by having an appropriate clinical
decision-criteria for the DPM application?

4, can the investment into DPM be used beyond the
current context of use, i.e., related to future assets
or to address other questions of interest for market
use in the disease?

6. Does your organization have access to data to
develop a DPM model that is fit-for-purpose
given the intended context of use?

!

Assess the Resources

7. How long will DPM development and/or
implementation take and is this in line
with the project decision making timelines?

8. Does our organization have access to
(internally or externally) the experience
and skillset needed to develop the DPM?

9. Does our organization have access
to the technological capabilities
(e.g. IT infrastructure) required to develop
and/or implement the DPM?

10. Does our organization have the resources
to continually update and refine the
performance and ensure that the DPM
is qualified for the intended application?

11. How much will the investment into
DPM development and integration cost?

Do the benefits of using the DPM outweigh

any potential risks and are justifiable based on
costs, available resources and data, and technical
feasibility? {guestions 1-11 will help to answer
this question)

Final Goal: If the answer to the above question

is yes, then DPM should be considered as a tool
of choice in comparison/contrast to traditional
analytical approaches to trial design and analysis
used in this context.

* adapted from V&V40 Assessing Credibility of Computational
g through Verification and Validation: Appiication

to Medical Devices
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Partner Perspectives

Efthymios Karthik Tiffany Westrich- Theo Zanos
Manolis Venkatakrishnan Robertson Northwell
EMA EMD Serono AiArthritis Health

Moderator: Lindsay Kehoe, CTTI
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Thank You

P
A

Project Team

Survey Participants

Expert Meeting
Attendees

Recommendation
Advisory Committee
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Download the Share and Learn How Others
Recommendations & Tool Implement CTTI Resources

N CTTI S

Available Now on the CTTI website: Available Now through the CTTI website:
https://ctti-clinicaltrials.org /our-work/novel-clinical- https://connects.ctti-
trial-designs/disease-progression-modeling/ clinicaltrials.org/case study exchange
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https://ctti-clinicaltrials.org/our-work/novel-clinical-trial-designs/disease-progression-modeling/
https://ctti-clinicaltrials.org/our-work/novel-clinical-trial-designs/disease-progression-modeling/
https://connects.ctti-clinicaltrials.org/case_study_exchange
https://connects.ctti-clinicaltrials.org/case_study_exchange
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Lindsay Kehoe

Senior Project Manager, Lead Emerging Programs
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: www.ctti-clinicaltrials.org
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