d Includes interactive eBook with
¥ complete content and regular updates

Targeted
Cancer

Therapy

8 Daniel D. Karp
~.Wolters Kluwer Gerald S. Falchook



1 Acquisitions Editor: Julie Goolsby
{ Senior Product Development Editor: Emilie Moyer

Production Project Manager: Marian Bellus

| Design Coordinator: Teresa Mallon

lanufacturing Coordinator: Beth Welsh
ing Manager: Stephanie Manzo Kindlick
Vendor: S4Carlisle Publishing Services

Copyright © 2015 Wolters Kluwer Health

All rights reserved. This book is protected by copyright. No part of
this book may be reproduced or transmitted in any form or by any
means, including as photocopies or scanned-in or other electronic
copies, or utilized by any information storage and retrieval system
without written permission from the copyright owner, except for
brief quotations embodied in critical articles and reviews. Materials
appearing in this book prepared by individuals as part of their
official duties as US. government employees are not covered by the
above-mentioned copyright. To request permission, please contact
Wolters Kluwer Health at Two Commerce Square, 2001 Market
Street, Philadelphia, PA 19103, via email at permissions@lww.com,
or via our website at lww.com (products and services).

987654321

Printed in China

Library of Congress Cataloging-in-Publication Data

Handbook of targeted cancer therapy / editors, Daniel D. Karp,
Gerald S. Falchook ; assistant editor, Johnique T. Atkins.

p.icm.
Targetedcancertherapy
Includes bibli i anid index.

ISBN 978-1-4511-9326-8 (alk. paper)
L. Karp, Daniel D, editor. 1I. Falchook, Gerald S.,

editor. III. Atkins, Johnique T, editor. IV. Title: Targeted cancer
therapy. :

[DNLM: 1. Molecular Targeted Therapy—

methods—Handbook 2. Neopl —drug

l.herapy—Handbooks 3. Antineoplastic Agents—administration
Handbooks. 4. Antineoplastic Agents—antagonists &

mhxbltors—}landbooks QZ 39]

RC271.C5

RC271.C5—dc23

2014028967

This work is provided “as is” and the publisher disclaims any and all
warranties, express or implied, including any warranties as to accu-
racy, comprehensiveness, or currency of the content of this work.

This work is no substitute for individual patient assessment based
upon healthcare professionals’ examination of each patient and
consideration of, among other things, age, weight, gender, current
or prior medical conditions, medication history, laboratory data
and other factors unique to the patient. The publisher does not
provide medical advice or guidance and this work is merely a refer-
ence tool. Healthcare professionals, and not the publisher, are solely
responsible for the use of this work including all medical judgments
and for any resulting diagnosis and treatments.

Given continuous, rapid advances in medical science and health
information, independent professional verification of medical
diagnoses, indications, appropriate pharmaceutical selections and
dosages, and treatment options should be made and healthcare
professionals should consult a variety of sources. When prescribing
medication, healthcare professionals are advised to consult the
product information sheet (the manufacturer's package insert)
accompanying each drug to verify, among other things, conditions
of use, warnings and side effects and identify any changes in dosage
schedule or contradictions, particularly if the medication to be
administered is new, infrequently used or has a narrow therapeutic
range. To the maximum extent permitted under applicable law,
no responsibility is assumed by the publisher for any injury and/
or damage to persons or property, as a matter of products liability,
negligence law or otherwise, or from any reference to or use by any
person of this work.

LWW.com

CCS0914



Handbook of Targeted

Cancer Therapy

EDITORS
Daniel D. Karp, MD Gerald Falchook, MD, MS
Professor of Medicine Director, Drug Developmenty\P[@grgm,, o
Department of Investigational Cancer Therapeutics Sarah Cannon Reseat’cﬁ‘:fnsgme at Mm
Medical Director, Clinical and Translational Research Presbyterian/St. Luke's Medical Certter
Center Denver, Colorado

The University of Texas MD Anderson Cancer Center
Houston, Texas

ASSISTANT EDITOR
‘ Johnique T. Atkins, PhD

Clinical Research Scientist
epartment of Investigational Cancer Therapeutics
‘TR University of Texas MD Anderson Cancer Center

Houston, Texas

’3..,Wolters Kluwer

Philadelphia * Baltimore » New York * London
Buenos Aires « Hong Kong * Sydney « Tokyo



Get Your Free Enhanced eBook.

+ Complete content with enhanced navigation
« A powerful search tool that pulls results from content in the book, your notes, and even the web

« Cross-linked pages, references, and more for easy navigation

+ Highlighting tool for easier reference of key content throughout the text

« Ability to take and share notes with friends and colleagues

=

L4 @uic?féferen’c'e'fabbing to save your favorite content for future use

o e—

PownloadY§usBook Now:

Vil

0 Go to http://solution.lww.com/access Scratch Ot Below.. : 8

o Enter the Access Code to the right, and click Redeem {:T:;me. : | 'L'
Code. _—

! : ! Kar
o Enter your information, click “Submit,” and follow the " P.

on-screen instructions to start reading your eBook.

L —

Scratch off the sticker with care,
NOTE: t e eluinia gt pansl s scrakched of

SR

Questjons, Concerns? We afe happy’ﬁd help,, j
% g
Please contact us S g00°488°1128 6,

g . .
@@WOlterS Kluwer |'lk|ﬂ “techsupp@lww.com

e



Contributors

Johnique T. Atkins, PhD

Clinical Research Scientist

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Sarah Baldwin, RN, ANP-BC

Advanced Practice Nurse

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Fedricker D. Barber, PhD, RN, ANP-BC, AOCNP
Advanced Practice Nurse

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Tamara Griffey Barnes, RN, MSN, CNS, AOCNS
Advanced Practice Nurse

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Laura Beatty, PA-C

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Jenny R. Berry, BSN,MSN

Adult Nurse Practitioner-BC

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Manojkumar Bhupathi, MD

Clinical Fellow

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Lauren Averett Byers, MD

Assistant Professor

Thoracic/Head and Neck Medical Oncology

The University of Texas MD Anderson Cancer Center
Houston, Texas



Maria E. Cabanillas, MD
Associate Professor
Department of Endocrine Neoplasia and
Hormonal Disorders
The University of Texas MD Anderson Cancer Center
Houston, Texas

Anthony Conley, MD

Assistant Professor

Department of Sarcoma Medical Oncology

The University of Texas MD Anderson Cancer Center
Houston, Texas

Paul G. Corn, MD, PhD

Assistant Professor

Department of Genitourinary Medical Oncology

The University of Texas MD Anderson Cancer Center
Houston, Texas

Gerald Falchook, MD, MS

Director, Drug Development Program

Sarah Cannon Research Institute at HealthONE
Presbyterian/St. Luke's Medical Center

Denver, Colorado

Siging Fu, MD, PhD

Associate Professor

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Lindsay Gaido, MSN, RN, ACNS-BC

Advanced Practice Nurse

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Goldy C. George, PhD

Clinical Research Scientist

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Sangeeta Goswami, MD, PhD
Hematology-Oncology Fellow

Department of Cancer Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas

Mouhammed Amir Habra, MD

Assistant Professor

Department of Endocrine Neoplasia and Hormonal
Disorders

The University of Texas MD Anderson Cancer Center
Houston, Texas

Laura L. Holman, MD
Fellow

Department of Gynecologic Oncology and Reproductive

Medicine
The University of Texas MD Anderson Cancer Center
Houston, Texas



David S. Hong, MD

Associate Professor

Deputy Chair of the Department of Investigational
Cancer Therapeutics

Clinical Medical Director of the Clinical Center for
Targeted Therapy

Division of Cancer Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas

Tiffiny Jackson, RN, MS, FNP-BC

Advanced Practice Nurse

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Filip Janku, MD, PhD

Assistant Professor

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Milind Javle, MD

Associate Professor

Department of Gastrointestinal Medical Oncology
Division of Cancer Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas

Tapan M. Kadia, MD

Assistant Professor

Department of Leukemia

The University of Texas MD Anderson Cancer Center
Houston, Texas

Radhika Kainthla, MD
Internal Medicine Resident
Department of Medicine
Baylor College of Medicine
Houston, Texas

Daniel D. Karp, MD

Professor of Medicine

Department of Investigational Cancer Therapeutics
Medical Director, Clinical and Translational Research
Center

The University of Texas MD Anderson Cancer Center
Houston, Texas

Ahmed 0. Kaseb, MD

Associate Professor

Department of Gastrointestinal Medical Oncology
The University of Texas MD Anderson Cancer Center
Houston, Texas

Holly Kinahan, RN, ANP-C, OCN
Department of Investigational Cancer
Therapeutics

The University of Texas MD Anderson
Cancer Center

Houston, Texas

E. Scott Kopetz, MD, PhD

Associate Professor

Department of Gastrointestinal Medical Oncology
Division of Cancer Mediciner

The University of Texas MD Anderson Cancer Center
Houston, Texas




JoAnn D. Lim, Pharm.D., BCOP
Department of Investigational Cancer
Therapeutics

The University of Texas MD Anderson
Cancer Center

Houston, Texas

Xiaochun Liu, MD, PhD

Clinical Fellow

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Erminia Massarelli, MD, PhD, MS

Assistant Professor

Department of Thoracic, Head and Neck Medical
Oncology

The University of Texas MD Anderson Cancer Center
Houston, Texas

Yong Wha Moon, MD

Clinical Fellow

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Mariela Blum Murphy, MD

Assistant Professor

Department of Gastrointestinal Medical Oncology
The University of Texas, MD Anderson Cancer Center
Houston, Texas

Aung Naing, MD

Associate Professor

Department of Investigational CanceT Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Lance C. Pagliaro, MD

Professor

Department of Genitourinary Medical Oncology

The University of Texas MD Anderson Cancer Center
Houston, Texas

Amy B. Patel, PA-C

Physician Assistant

Department of Investigational Cancer Therapeutics
The University of Texas MD Anderson Cancer Center
Houston, Texas

Naveen Pemmaraju, MD

Assistant Professor

Department of Leukemia

The University of Texas MD Anderson Cancer Center
Houston, Texas

Sarina A. Piha-Paul, MD, MS

Assistant Professor

Department of Investigational Cancer Therapeutics
Division of Cancer Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas



Jatin J. Shah, MD

Assistant Professor

Department of Lymphoma and Myeloma

The University of Texas MD Anderson Cancer Center
Houston, Texas

Arlene O. Siefker-Radtke, MD

Associate Professor

Department of Genitourinary Medical Oncology

The University of Texas MD Anderson Cancer Center
Houston, Texas

Vivek Subbiah, MD

Assistant Professor

Department of Investigational Cancer Therapeutics
Division of Cancer Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas

Nizar M. Tannir, MD, FACP

Associate Professor and Deputy Chair

Department of Genitourinary Medical Oncology

The University of Texas MD Anderson Cancer Center
Houston, Texas

Jason R. Westin, MD

Assistant Professor

Department of Lymphoma and Myeloma

Division of Cancer Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas

Shannon N. Westin, MD, MPH
Assistant Professor

Department of Gynecologic Oncology and
Reproductive Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas

Jennifer J. Wheler, MD

Associate Professor

Department of Investigational Cancer Therapeutics
Division of Cancer Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas

Scott Eric Woodman, MD, PhD

Assistant Professor

Melanoma

Department of Medical Oncology

The University of Texas MD Anderson Cancer Center
Houston, Texas

Ralph G. Zinner, MD

Associate Professor

Department of Investigational Cancer Therapeutics
Division of Cancer Medicine

The University of Texas MD Anderson Cancer Center
Houston, Texas







Preface

The exponential growth of oncology drug development and personalized/targeted therapy in
the recent years has presented a challenge to even the most experienced cancer researchers.
Many of us struggle to keep up with the hundreds of clinical trials conducted each year. To
help with this challenge, we present here a concise handbook intended to make the results of
clinical trials of targeted cancer treatments more easily accessible to cancer researchers and
clinicians.

As medical oncologists in a large phase I clinical trials unit at a major cancer center, we
have had the privilege of observing oncology drug development from a unique perspective.
We work at the intersection between exciting preclinical discoveries and the clinical realities
of first-in-human clinical trials. This book was conceived with a broad audience in mind. It is
our hope that this book will find use among academic oncologists, community oncologists,
lab scientists, pharmacists, nurses, residents, clinical fellows, midlevel providers, postdoctoral
fellows, and the numerous other staff who are essential for clinical and translational cancer
research. Indeed, some motivated patients or family members may even find this book helpful
in their quest to identify the most promising cancer treatments available.

We approach this book primarily from the viewpoint of clinician investigators. We have
focused on agents for which clinical data are available, either published or publicly presented
at a national meeting. We did not have the space in this work to mention the many clinical
trials for which results were not yet available at the time these pages were sent to press, and
we apologize in advance to anyone who is surprised or offended to discover that their favorite
agent was not included. Furthermore, we expect that by the time this work is available for
purchase, results of ongoing clinical trials will have become available and could significantly

ix



alter various aspects of the therapeutic landscape. In recognition of this limitation,
the companion electronic version of this book will be updated regularly.
Importantly, this collection is a handbook, not a textbook. Our goal was to cre-
ate a publication that was small enough to comfortably fit into a lab coat pocket
so that it may be easily accessible for reference in the clinic. To our knowledge, there is not
another book available with the scope of this work in such a concise format. Please note that
the color-coded format is designed to produce an intuitive organizational framework. For
example, in the illustrations in Section 3, red is used for loss-of-function alterations and green
for gain-of-function alterations. In Section 4, FDA-approved drugs are in green, whereas those
in late-phase development are in orange. To conserve pages, the references have been abbrevi-
ated in the print book but appear in full form in the companion electronic book.

The book is divided into four core sections. (1) Targets by Organ Site: This section contains
the “secret sauce” of our publication. Organized by tumor type and molecular target, this sec-
tion provides a concise description of clinical experience with various targeted agents, in an
easy-to-read table format. Each organ site includes tabular information on common molecu-
lar alterations observed and targeted therapies that have shown efficacy. (2) Carcinogenesis
from the Perspective of Targeted Therapy: Although our book does not have a traditional text-
book format, we include this section as a primer for cancer researchers. We have built on
Hanahan and Weinberg’s Hallmarks of Cancer, which we consider to be a seminal work. As
clinicians, we have added our own clinical flavor to their observations. (3) Molecular Targets
and Pathways: If the medication section describes the many different vehicles on the cancer-
treatment highway, then this section is a map of the road each vehicle travels. The numer-
ous cellular pathways involved in cancer survival and proliferation are arranged functionally,
with emphasis on actionable molecular targets. Understanding each of these pathways gives
context and rationale for modern cancer drug development. (4) Targeted Therapy Agents: We
describe more than 140 drugs in this section. For the sake of conciseness, we have chosen the
most immediately relevant information that most clinicians and researchers would want to



know. Mechanism of action, dosing schedule, FDA-approval and/or clinical trial
investigations, and common toxicities are listed for each agent.

For historical context, we are mindful that effective systemic treatments for
cancer were first introduced less than 70 years ago. In spite of the gains in recent
years, there is still much need for improvement. Success in drug development is still typically
measured in months, not years, of life extended. It is our hope that, in addition to its use in
the clinic, this book will facilitate new discoveries that result in better treatments for our

patients.

Daniel D. Karp
Gerald S. Falchook
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