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Background

e Cancer is the second leading cause of death globally and in
the US, and was responsible for 8.8 million deaths in 2015.

 Oncology success rate is the lowest across all therapeutic
area (5.1%, data from 2006-2015).

e The use of model-based drug development is the community
interest and advocated by regulatory (FDA).
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Traditional 2- stage Sequential Approach

1. Longitudinal model 2. Event modeling

Longitudinal tumor Progression free survival
size (biomarker) data (PFS),
i Overall survival (OS)
Longitudinal
covariates

Tumor growth rate, time to growth,
response at 6, 8 weeks, etc.
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Joint Modeling of Tumor Size Dynamics, Biomarkers and Other
Baseline Covariates to Improve Prediction of Outcome

Association between
tumor dynamics and
outcome

Patient & trial outcome
Modeling (Time-to-Event)

Tumor size
(Logitudinal biomarker)
dynamics modeling
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Treatment effect on Treatment effect
tumor dynamics on survival

Drug treatment

Dose, dosing regimen
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Available joint modeling software and packages

R packages:
- JM
— JMBayes
— JoineR
— Lcmm (latent class mixed models)

« R/Stan:
— RstanArm

e SAS:
— JMFit

e Stata:
—  Stjm

* Monolix - SAEM

« NONMEM
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Joint Modelling in Applications in Oncology in Recent Years
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Objectives of this workshop

e To provide a current clinical and scientific understanding of
joint modeling and its applications in oncology clinical
development

e Clinical development strategy
. Early prediction of trial outcome: e.g. pick best combination
e  Trial optimisation
e Dose and schedule optimisation
* Product differentiation
. Use public data on SoCs etc. to benchmark for target product profile
* Personalised medicine
. Patient inclusion criteria for next trials
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Speakers

France Mentre (INSERM)
Mechanistic joint models characterizing the relationship between nonlinear
prostate specific antigen kinetics and survival in prostate cancer patients

Ye Shen (University of Georgia)
Joint modeling tumor burden and time to event data in oncology trials, theoretical
consideration and application in non-small cell lung cancer study

Nidal Al-Huniti (AstraZeneca)
Dynamic predictions of progression free survival and overall survival in non-small
cell lung cancer using tumor sizes: a longitudinal joint modeling approach for
Gefitinib
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Dr. France Mentre

e Dr. France Mentré is Professor of Biostatistics in the School of Medicine of University Paris Diderot
(Paris 7).

e She heads an INSERM research team on Biostatistical Modelling and Pharmacometrics in
treatment of Infectious Diseases. She has worked on development and application of methods for
nonlinear mixed-effects models in pharmacokinetics and pharmacodynamics for more than 30
years.

e She is leading the development of the software PFIM for optimal design in pharmacometrics. She
worked in the application of these models to understand the variability in the response to anti-
infective agents.

e She has published more than 240 articles in biostatistics, pharmacometrics, clinical pharmacology
or medical research.

e She received in 2013 the USCF/ISoP Lewis B. Sheiner Lecturer Award and in 2016 the Honorary
Fellowship Award of the American College of Clinical Pharmacology. She is one of the founder of
the Special Interest Group on Statistics and Pharmacometrics of ASA and ISOP.
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Dr. Ye Shen

* Dr. Ye Shen is currently an Associate Professor of Biostatistics in the College of Public Health at
the University of Georgia.

e Dr. Ye Shen obtained his BS and MS from Fudan University in China and a PhD in Biostatistics
from Yale University.

e Dr. Shen’s research interests include join modeling of longitudinal and event data, spatial
statistics, missing data analysis, and robust methods in clinical trial. Along the lines of these
topics he has published methodological papers on journals such as Biometrika, Statistics in
Medicine, and Pharmaceutical Statistics, as well as collaborative works on high-quality
scientific and medical journals including Nature, JAMA Internal Medicine, and Lancet
Respiratory Medicine, etc. In addition, Dr. Shen currently serves as an Associate Editor for
Frontiers in Pharmacology.
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Dr. Nidal Al-Huniti

e Dr. Nidal Al-Huniti is currently an Executive Director in Quantitative Clinical Pharmacology at
AstraZeneca. He is also a oncology pharmacology co-lead.

* Nidal lead a group of PhD-level scientists responsible for applying theoretical and applied statistical
and mathematical approaches in clinical pharmacology to guide the clinical drug development in
the areas of oncology, antibiotics and neurosciences, ranging from first time in human to
post-marketing activities.

e His contributions have been primarily in the areas of clinical pharmacology and modeling and
simulation strategy and execution. He has had many publications in the modeling and simulation
applications.

e His interest in joint modeling especially in oncology started 2 years ago. His great interest and
leadership has led to multiple posters and several manuscripts.
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