
Adaptive Treatment Strategies in Practice:
Planning Trials and Analyzing Data for
Personalized Medicine (ASA-SIAM Series on
Statistics and Applied Probability)

By Michael R. Kosorok, Erica E. M. Moodie

Adaptive Treatment Strategies in Practice: Planning Trials and Analyzing
Data for Personalized Medicine (ASA-SIAM Series on Statistics and Applied
Probability) By Michael R. Kosorok, Erica E. M. Moodie

Personalized medicine is a medical paradigm that emphasizes systematic use of
individual patient information to optimize that patient's health care, particularly
in managing chronic conditions and treating cancer. In the statistical literature,
sequential decision making is known as an adaptive treatment strategy (ATS) or a
dynamic treatment regime (DTR). The field of DTRs emerges at the interface of
statistics, machine learning, and biomedical science to provide a data-driven
framework for precision medicine.

The authors provide a learning-by-seeing approach to the development of ATSs,
aimed at a broad audience of health researchers. All estimation procedures used
are described in sufficient heuristic and technical detail so that less quantitative
readers can understand the broad principles underlying the approaches. At the
same time, more quantitative readers can implement these practices.

Adaptive Treatment Strategies in Practice: Planning Trials and Analyzing Data
for Personalized Medicine provides the most up-to-date summary of the current
state of the statistical research in personalized medicine; contains chapters by
leaders in the area from both the statistics and computer sciences fields; and also
contains a range of practical advice, introductory and expository materials, and
case studies.

The authors multidisciplinary approach unifies the subject for practicing
statisticians, medical and public health researchers, and computer scientists
interested in medical applications. Graduate students in all these fields will find
both theory and practice in the book, including real-world case studies.

Contents: Chapter 1: Introduction; Part I: Design of Trials for Estimating
Dynamic Treatment Regimes; Chapter 2: DTRs and SMARTs: Definitions,
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designs, and applications; Chapter 3: Efficient design for clinically relevant
intent-to-treat comparisons; Chapter 4: SMART design, conduct, and analysis in
oncology; Chapter 5: Sample size calculations for clustered SMART designs;
Part II: Practical Challenges in Dynamic Treatment Regime Analyses; Chapter 6:
Analysis in the single-stage setting: An overview of estimation approaches for
dynamic treatment regimes; Chapter 7: G-estimation for dynamic treatment
regimes in the longitudinal setting; Chapter 8: Outcome weighted learning
methods for optimal dynamic treatment regimes; Chapter 9: Value search
estimators for optimal dynamic treatment regimes; Chapter 10: Evaluation of
longitudinal dynamics with and without marginal structural working models;
Chapter 11: Imputation strategy for SMARTs; Chapter 12: Clinical trials for
personalized dose finding; Chapter 13: Methods for analyzing DTRs with
censored survival data; Chapter 14: Outcome weighted learning with a reject
option; Chapter 15: Estimation of dynamic treatment regimes for complex
outcomes: Balancing benefits and risks; Chapter 16: Practical reinforcement
learning in dynamic treatment regimes; Chapter 17: Reinforcement learning
applications in clinical trials; Bibliography; Index.
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Personalized medicine is a medical paradigm that emphasizes systematic use of individual patient
information to optimize that patient's health care, particularly in managing chronic conditions and treating
cancer. In the statistical literature, sequential decision making is known as an adaptive treatment strategy
(ATS) or a dynamic treatment regime (DTR). The field of DTRs emerges at the interface of statistics,
machine learning, and biomedical science to provide a data-driven framework for precision medicine.

The authors provide a learning-by-seeing approach to the development of ATSs, aimed at a broad audience
of health researchers. All estimation procedures used are described in sufficient heuristic and technical detail
so that less quantitative readers can understand the broad principles underlying the approaches. At the same
time, more quantitative readers can implement these practices.

Adaptive Treatment Strategies in Practice: Planning Trials and Analyzing Data for Personalized Medicine
provides the most up-to-date summary of the current state of the statistical research in personalized
medicine; contains chapters by leaders in the area from both the statistics and computer sciences fields; and
also contains a range of practical advice, introductory and expository materials, and case studies.

The authors multidisciplinary approach unifies the subject for practicing statisticians, medical and public
health researchers, and computer scientists interested in medical applications. Graduate students in all these
fields will find both theory and practice in the book, including real-world case studies.

Contents: Chapter 1: Introduction; Part I: Design of Trials for Estimating Dynamic Treatment Regimes;
Chapter 2: DTRs and SMARTs: Definitions, designs, and applications; Chapter 3: Efficient design for
clinically relevant intent-to-treat comparisons; Chapter 4: SMART design, conduct, and analysis in
oncology; Chapter 5: Sample size calculations for clustered SMART designs; Part II: Practical Challenges in
Dynamic Treatment Regime Analyses; Chapter 6: Analysis in the single-stage setting: An overview of
estimation approaches for dynamic treatment regimes; Chapter 7: G-estimation for dynamic treatment
regimes in the longitudinal setting; Chapter 8: Outcome weighted learning methods for optimal dynamic
treatment regimes; Chapter 9: Value search estimators for optimal dynamic treatment regimes; Chapter 10:
Evaluation of longitudinal dynamics with and without marginal structural working models; Chapter 11:
Imputation strategy for SMARTs; Chapter 12: Clinical trials for personalized dose finding; Chapter 13:
Methods for analyzing DTRs with censored survival data; Chapter 14: Outcome weighted learning with a
reject option; Chapter 15: Estimation of dynamic treatment regimes for complex outcomes: Balancing
benefits and risks; Chapter 16: Practical reinforcement learning in dynamic treatment regimes; Chapter 17:
Reinforcement learning applications in clinical trials; Bibliography; Index.
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Editorial Review

About the Author
Michael R. Kosorok is W. R. Kenan, Jr. Distinguished Professor and Chair of Biostatistics and Professor of
Statistics and Operations Research at the University of North Carolina at Chapel Hill. He is an honorary
fellow of both the American Statistical Association and the Institute of Mathematical Statistics and an
Associate Editor of The Annals of Statistics, Journal of the American Statistical Association, and Journal of
the Royal Statistical Society, Series B. He is the contact principal investigator for a program project (P01)
from the US National Cancer Institute entitled "Statistical Methods for Cancer Clinical Trials." His main
research interests are in precision medicine, clinical trials, machine learning, and related areas.

Erica E. M. Moodie is a William Dawson Scholar and an Associate Professor of Biostatistics in the
Department of Epidemiology, Biostatistics, and Occupational Health at McGill University. She is an Elected
Member of the International Statistical Institute, an Associate Editor of Biometrics and Journal of the
American Statistical Association. She holds a Chercheur-Boursier Junior 2 career award from the Fonds de
Recherche du Québec-Santé. Her main research interests are in causal inference and longitudinal data with a
focus on dynamic treatment regimes.

Users Review

From reader reviews:

Mamie Perkins:

Often the book Adaptive Treatment Strategies in Practice: Planning Trials and Analyzing Data for
Personalized Medicine (ASA-SIAM Series on Statistics and Applied Probability) will bring you to the new
experience of reading the book. The author style to spell out the idea is very unique. If you try to find new
book to read, this book very acceptable to you. The book Adaptive Treatment Strategies in Practice:
Planning Trials and Analyzing Data for Personalized Medicine (ASA-SIAM Series on Statistics and Applied
Probability) is much recommended to you to learn. You can also get the e-book in the official web site, so
you can more easily to read the book.

Pat Swartz:

In this period globalization it is important to someone to find information. The information will make a
professional understand the condition of the world. The condition of the world makes the information
simpler to share. You can find a lot of sources to get information example: internet, classifieds, book, and
soon. You can see that now, a lot of publisher that print many kinds of book. Often the book that
recommended to you personally is Adaptive Treatment Strategies in Practice: Planning Trials and Analyzing
Data for Personalized Medicine (ASA-SIAM Series on Statistics and Applied Probability) this guide consist
a lot of the information from the condition of this world now. This kind of book was represented how do the
world has grown up. The language styles that writer use for explain it is easy to understand. The actual writer
made some investigation when he makes this book. That's why this book appropriate all of you.



Thomas Hawkins:

Many people spending their time by playing outside along with friends, fun activity with family or just
watching TV 24 hours a day. You can have new activity to shell out your whole day by examining a book.
Ugh, do you think reading a book can actually hard because you have to bring the book everywhere? It fine
you can have the e-book, having everywhere you want in your Smart phone. Like Adaptive Treatment
Strategies in Practice: Planning Trials and Analyzing Data for Personalized Medicine (ASA-SIAM Series on
Statistics and Applied Probability) which is having the e-book version. So , why not try out this book? Let's
observe.

Merle Poteet:

In this particular era which is the greater person or who has ability to do something more are more treasured
than other. Do you want to become one of it? It is just simple solution to have that. What you have to do is
just spending your time not much but quite enough to enjoy a look at some books. On the list of books in the
top collection in your reading list is Adaptive Treatment Strategies in Practice: Planning Trials and
Analyzing Data for Personalized Medicine (ASA-SIAM Series on Statistics and Applied Probability). This
book which can be qualified as The Hungry Mountains can get you closer in turning out to be precious
person. By looking way up and review this book you can get many advantages.
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