JOURNAL OF CLINICAL ONCOLOGY

Official Journal of the

American

Society of Clinical Oncology

E D T O R

R O S T E R

EDITOR-IN-CHIEF
Daniel G. Haller, MD, Philadelphia, PA

Deputy Editor: Translational Oncology
Mary L. Disis, MD, Seattle, WA

Deputy Editor: International Editions
David M. Khayat, MD, PhD, Paris, France

Associate Editors

Judith Abrams, PhD, Detroit, MI

Stephen A. Cannistra, MD, Boston, MA

Arlene A. Forastiere, MD, Baltimore, MD
Patricia A. Ganz, MD, Los Angeles, CA

Pamela J. Goodwin, MD, Toronto, Canada
Bruce G. Haffty, MD, New Brunswick, NJ

Paul B. Jacobsen, PhD, Tampa, FL

Hagop Kantarjian, MD, Houston, TX

Stephanie R. Land, PhD, Pittsburgh, PA

Michael P. Link, MD, Stanford, CA

T. Andrew Lister, MD, London, United Kingdom
Eleftherios P. Mamounas, MD, Canton, OH
Nicholas J. Petrelli, MD, Newark, DE

Joan H. Schiller, MD, Dallas, TX

Eric Small, MD, San Francisco, CA

David R. Spriggs, MD, New York, NY

Jaap Verweij, MD, PhD, Rotterdam, the Netherlands

Consultant Editors

Stephen A. Cannistra, MD—Translational Oncology
Mark N. Levine, MD—Health Research Methodology
Charles L. Loprinzi, MD—The Art of Oncology
Arthur T. Skarin, MD—Diagnosis in Oncology

Editors Emeriti
Joseph R. Bertino, MD, New Brunswick, NJ
George P. Canellos, MD, Boston, MA

International Editors

Chinese Edition

Editor, Yan Sun, MD, Beijing, China

Czech Edition

Editor, Petr Zatloukal, MD, PhD, Prague, Czech Republic

French Edition

Editor, Jean-Philippe Spano, MD, PhD, Paris, France

German Edition

Editor, Christoph Zielinski, MD, Vienna, Austria

Greek Edition

Editor, Nikolaos A. Malamos, MD, Athens, Greece

Hungarian Edition

Editor, Gyorgy Bodoky, MD, Budapest, Hungary

Indian Edition

Editor, Purvish Parikh, MD, DNB, PhD, MBA,

Mumbai, India

Italian Edition

Editor, Emilio Bajetta, MD, Milan, Italy

Editor, Francesco Boccardo, MD, Genova, Italy

Japanese Edition

Editor, Nagahiro Saijo, MD, PhD, Tokyo, Japan

Middle East Edition

Editor, Nagi S. El-Saghir, MD, Beirut, Lebanon

North African Edition

Editor, Nagi S. El-Saghir, MD, Beirut, Lebanon

Polish Edition

Editor, Wlodzimierz Olszewski, MD, PhD, Warsaw, Poland

Romanian Edition

Editor, Tudor-Eliade Ciuleanu, MD, PhD, Cluj Napoca,
Romania

Russian Edition

Editor, Sergei A. Tjulandin, MD, Moscow, Russia

Spanish Edition

Editor, Franco M. Muggia, MD, New York, NY

Associate Editor, Roman Pérez-Soler, MD, New York, NY

Publisher
Theresa Van Schaik

Editorial & Publications Offices
2318 Mill Road, Suite 800
Alexandria, VA 22314

Administrative Assistant Production Staff

Cindy Salusky Donna Dottellis, James Kim, Julie Blum,
Brenda Sidhe, Wayson Jones,

Managing Editor Heather Poirier, Bella Manning,

Ken G. Kornfield Destiny Porter

Editorial Staff

Glenn Landis, Christopher Bohn,
Emilie Gunn, Daniel Nelson,
Erin Roberts, Dana Howe,

Cat Pham

and Permissions
Robin Bodishbaugh

Marketing and Customer Service Staff
Paul Privitera, Shilpa Shah,
Shoni Carver, Arkat Tahir

Assistant Director
Doug Parker

Director of Licensing, Rights,

Editorial Office
Phone: 703-797-1900
Fax: 703-684-8720
E-mail: jco@asco.org

Licensing and Rights Staff
Vanessa Riley, Sheri Zielinski

Customer Service

Phone: 703-519-1430

Fax: 703-518-8155

E-mail: jcoservice@asco.org



JOURNAL OF CLINICAL ONCOLOGY

Official Journal of

the

American

of Clinical

Society

Oncology

Matti S. Aapro, MD Genolier, Switzerland
Eddie K. Abdalla, MD Houston, TX

Peter C. Adamson, MD Philadelphia, PA
Alex A. Adjei, MD, PhD Buffalo, NY

Nasser K. Altorki, MD New York, NY
Robert J. Amdur, MD Gainesville, FL
Stephen M. Ansell, MD, PhD Rochester, MN
Robert J. Arceci, MD, PhD Baltimore, MD
Nancy E. Avis, PhD Winston-Salem, NC

Andrea Bacigalupo, MD Genoa, Italy
Sharyn D. Baker, PharmD, PhD Memphis, TN
Edward P. Balaban, DO Wexford, PA
Charles M. Balch, MD Baltimore, MD
Elizabeth H. Baldini, MD, MPH Boston, MA
Karla V. Ballman, PhD Rochester, MN
Bart Barlogie, MD, PhD Little Rock, AK
Harry Bartelink, MD, PhD Amsterdam,

the Netherlands
Debra Barton, RN, PhD, AOCN Rochester, MN
Tracy Batchelor, MD Boston, MA
Jonathan J. Beitler, MD, MBA Atlanta, GA
Jacques Belghiti, MD Clichy, France
Adam C. Berger, MD Philadelphia, PA
Helga Bernhard, MD Darmstadt, Germany
Jacques Bernier, MD, PhD Genolier, Switzerland
Donald A. Berry, MD, PhD Houston, TX
Joan Bladé, MD Barcelona, Spain
Susan M. Blaney, MD Houston, TX
Douglas Blayney, MD Ann Arbor, MI
Ivan M. Borrello, MD Baltimore, MD
Jeffrey D. Bradley, MD St Louis, MO
Julie R. Brahmer, MD, MSc Baltimore, MD
Vivien Bramwell, MBBS, PhD Calgary, Canada
Bruce Brockstein, MD Evanston, IL
Alan K. Burnett, MD Cardiff, United Kingdom
Howard A. Burris, MD Nashville, TN

William G. Cance, MD Gainesville, FL
Alfredo Carrato, MD Elche, Spain

Peter Carroll, MD San Francisco, CA
Doug Case, PhD Winston-Salem, NC
Asher Chanan-Khan, MD Buffalo, NY
Victor T. Chang, MD East Orange, NJ
Michael A. Choti, MD Baltimore, MD
Edward Chu, MD New Haven, CT
Christine H. Chung, MD Nashville, TN
Gerald Clamon, MD Iowa City, IA
Joseph L. Clark, MD Maywood, IL
Fergus V. Coakley, MD San Francisco, CA
Hiram S. Cody III, MD New York, NY
Ezra E. W. Cohen, MD Chicago, IL

Peter Cohen, MD Cleveland, OH
Graham A. Colditz, MD, DrPH St Louis, MO
Jerry Collins, PhD Rockville, MD
PierFranco Conte, MD Modena, Italy
Kathleen A. Cooney, MD Ann Arbor, MI
Jorge E. Cortes, MD Houston, TX
Richard J. Cote, MD Los Angeles, CA
George Coukos, MD Philadelphia, PA
John V. Cox, MD Dallas, TX

Myron S. Czuczman, MD Buffalo, NY

Lloyd E. Damon, MD San Francisco, CA
Adil I. Daud, MD San Francisco, CA
Susan A. Davidson, MD Denver, CO
Stella M. Davies, MBBS, PhD, MRCP
Cincinnati, OH
Johann S. de Bono, MB, ChB, MSc, PhD
London, United Kingdom
E. Claire Dees, MD Chapel Hill, NC
Daphne de Jong, MD Amsterdam,
the Netherlands
Thomas F. Delaney, MD Boston, MA
Jean-Yves Delattre, MD Paris, France
Marcos de Lima, MD Houston, TX
Wendy Demark-Wahnefried, PhD, RD
Houston, TX
Angela DeMichele, MD, MSCE Philadelphia, PA
Todd L. Demmy, MD Buffalo, NY
Ralph W. de Vere White, MD Davis, CA
Afshin Dowlati, MD Cleveland, OH

Alexander M. Eggermont, MD, PhD
Rotterdam, the Netherlands

Elena B. Elkin, PhD New York, NY

Lee M. Ellis, MD Houston, TX

Leif W. Ellisen, MD, PhD Boston, MA

Leisha A. Emens, MD, PhD Baltimore, MD

Ronald D. Ennis, MD New York, NY

Susanne Martina Eschmann, MD Tiibingen,
Germany

B. Mark Evers, MD Galveston, TX

Stefan Faderl, MD Houston, TX

Luis E. Fayad, MD Houston, TX
Enriqueta Felip, MD Barcelona, Spain
Robert L. Ferris, MD, PhD Pittsburgh, PA
James Feusner, MD Oakland, CA
Howard A. Fine, MD Bethesda, MD
Michael J. Fisch, MD, MPH Houston, TX
Susan Gross Fisher, PhD Rochester, NY
Lawrence Fong, MD San Francisco, CA
Francine M. Foss, MD New Haven, CT
Wayne L. Furman, MD Memphis, TN

Amar Gajjar, MD Memphis, TN

Laurie E. Gaspar, MD Denver, CO

Edward P. Gelmann, MD New York, NY
Michael K. Gibson, MD Pittsburgh, PA
Maura Gillison, MD, PhD Baltimore, MD
Sharon H. Giordano, MD, MPH Houston, TX
Barbara A. Goff, MD Seattle, WA

Peter Goldstraw, MD London, United Kingdom
Ajay K. Gopal, MD Seattle, WA

Leo I. Gordon, MD Chicago, IL

Carolyn C. Gotay, PhD Honolulu, HI
William M. Grady, MD Seattle, WA

Frederick L. Greene, MD Charlotte, NC

Jean Grem, MD Omaha, NE

Stuart A. Grossman, MD Baltimore, MD

Jose G. Guillem, MD, MPH New York, NY

Robert Haddad, MD Boston, MA

Susan Halabi, MD Durham, NC

Samir Hanash, MD Seattle, WA

Nasser Hanna, MD Indianapolis, IN

Nadia Harbeck, MD, PhD Munich, Germany
Lee J. Helman, MD Bethesda, MD

James G. Herman, MD Baltimore, MD
Joanne M. Hilden, MD Cleveland, OH
Bruce Hillman, MD Charlottesville, VA

Tien Hoang, MD Madison, WI

Andreas Hochhaus, MD Mannheim, Germany
Ronald Hoffman, MD New York, NY

Ernst Holler, MD Regensburg, Germany
Richard Hoppe, MD Stanford, CA

Eric D. Hsi, MD Cleveland, OH

Clifford A. Hudis, MD New York, NY

Arti Hurria, MD Duarte, CA

Maha Hussain, MD Ann Arbor, MI

David H. Ilson, MD, PhD New York, NY
Federico Innocenti, MD, PhD Chicago, IL

Salma Jabbour, MD New Brunswick, NJ
Joseph O. Jacobson, MD Salem, MA
Elizabeth M. Jaffee, MD Baltimore, MD
Mohammad Jahanzeb, MD Boca Raton, FL
Pasi A. Jinne, MD, PhD Boston, MA

Sima Jeha, MD Memphis, TN

Steven Joffe, MD, MPH Boston, MA

David H. Johnson, MD Nashville, TN

Ian Judson, MD London, United Kingdom

Brad Kahl, MD Madison, WI

Katherine L. Kahn, MD Los Angeles, CA

Amin I. Kassis, PhD Boston, MA

Noah D. Kauff, MD New York, NY

Howard L. Kaufman, MD New York, NY
Nancy L. Keating, MD, MPH Boston, MA
William Kevin Kelly, DO New York, NY
Kemp H. Kernstine, MD, PhD Los Angeles, CA
Seema A. Khan, MD Chicago, IL

H. Jean Khoury, MD Atlanta, GA

Deepak Khuntia, MD Madison, WI

Jae Weon Kim, MD Seoul, Republic of Korea
Christopher King, PhD Stanford, CA

John M. Kirkwood, MD Pittsburgh, PA

Keith L. Knutson, PhD Rochester, MN

Andre Konski, MD MBA, MA Philadelphia, PA
Lee M. Krug, MD New York, NY

Henry M. Kuerer, MD, PhD Houston, TX
Larry E. Kun, MD Memphis, TN

Larry W. Kwak, MD, PhD Houston, TX

Peter Lance, MD Tucson, AZ

Corey J. Langer, MD Philadelphia, PA
Primo N. Lara Jr, MD Sacramento, CA
Richard A. Larson, MD Chicago, IL
Quynh-Thu Le, MD Stanford, CA



JOURNAL OF CLINICAL ONCOLOGY

Official Journal of

the

American

of Clinical

Society

Oncology

Axel le Cesne, MD Villejuif, France

Nancy Y. Lee, MD New York, NY

Stephanie J. Lee, MD, MPH Seattle, WA
Natasha B. Leighl, MD, MMSc Toronto, Canada
John P. Leonard, MD New York, NY
Christopher J. Logothetis, MD Houston, TX
Andrew M. Lowy, MD San Diego, CA

Karen Lu, MD Houston, TX

Thomas J. Lynch, MD Boston, MA

Mitchell Machtay, MD Philadelphia, PA

Michael P. MacManus, MD Melbourne, Australia

Harvey J. Mamon, MD, PhD Boston, MA

David A. Mankoff, MD, PhD Seattle, WA

Maurie Markman, MD Houston, TX

David I. Marks, MD, PhD Bristol, United Kingdom

James Marshall, MD Buffalo, NY

Ron H. J. Mathijssen, MD, PhD Rotterdam,
the Netherlands

Katherine K. Matthay, MD San Francisco, CA

Ursula A. Matulonis, MD Boston, MA

Richard T. Maziarz, MD Portland, OR

William J. McCarthy, PhD Los Angeles, CA

Jeannine S. McCune, PharmD Seattle, WA

David F. McDermott, MD Boston, MA

Kelly M. McMasters, MD, PhD Louisville, KY

Douglas G. McNeel, MD, PhD Madison, WI

Thomas E. Merchant, DO, PhD Memphis, TN

James M. Metz, MD Philadelphia, PA

William H. Meyer, MD Oklahoma City, OK

Jeffrey A. Meyerhardt, MD, MPH Boston, MA

Hironobu Minami, MD Kobe, Japan

Mark M. Moasser, MD San Francisco, CA

Tony S.K. Mok, MD Hong Kong, China

Bruce Montgomery, MD Seattle, WA

Pamela N. Munster, MD San Francisco, CA

Claude Nahmias, PhD Knoxville, TN
Robert S. Negrin, MD Stanford, CA
Donato Nitti, MD Padova, Italy

Owen A. O’Connor, MD, PhD New York, NY
Steven J. O’Day, MD Santa Monica CA

Kevin C. Oeffinger, MD New York, NY
Eduardo Olavarria, MD, PhD Pamplona, Spain
David W. Ollila, MD Chapel Hill, NC
Umberto Omodei, MD Collebeato, Italy

Brian O’Sullivan, MD Toronto, Canada

Robert Z. Orlowski, MD, PhD Houston, TX
David M. Ota, MD Durham, NC

Xavier Paoletti, PhD Paris, France

Alberto S. Pappo, MD Houston, TX

Edward F. Patz Jr, MD Durham, NC

David F. Penson MD, MPH Los Angeles, CA
Roberto Pili, MD Baltimore, MD

Alan Pollack, MD, PhD Philadelphia, PA
Brad H. Pollock, MPH, PhD San Antonio, TX

Anil Potti, MD Durham, NC

Michael Prados, MD San Francisco, CA
Joseph C. Presti Jr, MD Stanford, CA
Ching-Hon Pui, MD Memphis, TN

Markus Raderer, PhD Vienna, Austria
Joseph Ragaz, MD Montreal, Canada
Ashwani Rajput, MD Buffalo, NY

Scott D. Ramsey, MD Seattle, WA
William F. Regine, MD Baltimore, MD
Alfred Reiter, MD Giessen, Germany
Victor E. Reuter, MD New York, NY
Donald A. Richards, MD, PhD Tyler, TX
Brian I. Rini, MD Cleveland, OH

Danny Rischin, MD Melbourne, Australia
Leslie L. Robison, PhD Memphis, TN
Jorge E. Romaguera, MD Houston, TX
Carol L. Rosenberg, MD Boston, MA
Jonathan E. Rosenberg, MD Boston, MA
Kenneth Rosenzweig, MD New York, NY
Jeffrey S. Ross, MD Albany, NY

Eric H. Rubin, MD New Brunswick, NJ
Charles J. Ryan, MD San Francisco, CA

Giuseppe Saglio, MD Torino, Italy

Gilles Salles, MD, PhD Pierre-Bénite, France

Howard M. Sandler, MD, MS Ann Arbor, MI

Linda Sarna RN, DNSc Los Angeles, CA

Norbert Schmitz, MD Hamburg, Germany

Hans-Joachim Schmoll, MD Halle, Germany

Lowell E. Schnipper, MD Boston, MA

Ann G. Schwartz, PhD, MPH Detroit, M1

Lawrence H. Schwartz, MD New York, NY

Laurie H. Sehn, MD, MPH Vancouver, Canada

Michael V. Seiden, MD, PhD Boston, MA

Stephen F. Sener, MD Evanston, IL

Jonathan Serody, MD Chapel Hill, NC

John F. Seymour, MBBS, PhD Victoria, Australia

Lesley Seymour, MD Kingston, Canada

Ashok R. Shaha, MD New York, NY

Frances A. Shepherd, MD Toronto, Canada

Jill M. Siegfried, PhD Pittsburgh, PA

Lewis B. Silverman, MD Boston, MA

Samuel Singer, MD New York, NY

B. Douglas Smith, MD Baltimore, MD

Lawrence J. Solin, MD Philadelphia, PA

A. Gregory Sorensen, MD Boston, MA

Jean-Charles Soria, MD, PhD Villejuif, France

Christos Sotiriou, MD, PhD Brussels, Belgium

Dimitrios Spentzos, MD Boston, MA

Justin Stebbing, MA, MRCP, MRCPath, PhD
London, United Kingdom

William P. Steward, MD, PhD Leicester, United
Kingdom

Thomas E. Stinchcombe, MD Chapel Hill, NC

Martin R. Stockler, MBBS, MSc Sydney, Australia

Roger Stupp, MD Lausanne, Switzerland

Stefan Suciu, MSc, PhD Brussels, Belgium

Stephen G. Swisher, MD Houston, TX

Josep Tabernero, MD Barcelona, Spain

Chris H. Takimoto, MD, PhD San Antonio, TX

Kenneth K. Tanabe, MD Boston, MA

John F. Thompson, MD Sydney, Australia

Kensei Tobinai, MD, PhD Tokyo, Japan

Marcie R. Tomblyn, MD, MS Minneapolis, MN

Guy C. Toner MBBS, MD East Melbourne,
Australia

William D. Travis, MD New York, NY

Claes G. Trope MD, PhD Oslo, Norway

Donald E. Tsai, MD, PhD Philadelphia, PA

Andrew T. Turrisi III, MD Detroit, MI

Douglas S. Tyler, MD Durham, NC

Susan G. Urba, MD Ann Arbor, MI

William Vainchenker, MD, PhD Villejuif,
France

Richard A. Van Etten, MD, PhD Boston, MA

Harm Van Tinteren, PhD Amisterdam,
the Netherlands

Johan Vansteenkiste, MD, PhD Leuven,
Belgium

Paolo Verderio, PhD Milan, Italy

Ignace B. Vergote, MD, PhD Leuven, Belgium

Jan B. Vermorken, MD, PhD Edegerm, Belgium

Stephane Vignot, MD Paris, France

Miguel A.Villalona-Calero, MD Columbus, OH

Robert H. Vonderheide, MD, PhD
Philadelphia, PA

Henry Wagner Jr, MD Hershey, PA

Edmund K. Waller, MD Atlanta, GA

Robyn Ward, MD, PhD Sydney, Australia

Edus H. Warren, MD, PhD Seattle, WA

Randal S. Weber, MD Houston, TX

Wolfgang Weber, MD Los Angeles, CA

George J. Weiner, MD Iowa City, IA

Tim Whelan, BM, BCh, MSc Hamilton,
Canada

Julia White, MD Milwaukee, WI

James A. Whitlock, MD Nashville, TN

Lynn D. Wilson, MD, MPH New Haven, CT

Jane Winter, MD Chicago, IL

Lori J. Wirth, MD Boston, MA

Robert L. Witt, MD Newark, DE

Jedd D. Wolchok, MD New York, NY

Joanne Wolfe, MD, MPH Boston, MA

Antonio C. Wolff, MD Baltimore, MD

Stuart J. Wong, MD Milwaukee, WI

Frank Worden, MD Ann Arbor, MI

Joachim Yahalom, MD New York, NY
Douglas Yee, MD Minneapolis, MN
Greg Yothers, PhD Pittsburgh, PA

Andrew D. Zelenetz, MD, PhD New York, NY



