
Cancer Diagnostics 



Contemporary Cancer Research 
J ac A. Nickoloff, SERIES EDITOR 

Cancer Diagnostics: Current and Future Trends, edited by Robert N. Nakamura, Wayne 
W. Grody, James T. Wu, and Raymond B. Nagle, 2004 

Brain Tumors, edited by Francis Ali-Osman, 2005 
Cancer Gene Therapy, edited by David T. Curiel and Joanne T. Douglas, 2004 
DNA Damage and Repair, Volume 3: Advances from Phage to Humans, edited by Jac A. 

Nickoloff and Merl F. Hoekstra, 2001 
Prostate Cancer: Biology, Genetics, and the New Therapeutics, edited by Leland W. K. 

Chung, William B. Isaacs, and Jonathan W. Simons, 2001 
Chemokines and Cancer, edited by Barrett J. Rollins, 1999 
Breast Cancer: Moleuclar Genetics, Pathogens, and Therapeutics, edited by Anne M. 

Bowcock, 1999 
DNA Damage and Repair, Volume 1: DNA Repair in Prokaryotes and Lower Eukaryotes, 

edited by Jac A. Nickoloff and Merl F. Hoekstra, 1998 
DNA Damage and Repair, Volume 2: DNA Repair in Higher Eukaryotes, edited by Jac 

A. Nickoloff and Merl F. Hoekstra, 1998 



Cancer Diagnostics 
Current and Future Trends 

Edited by 

Robert M. Nakamura, MD 

Scripps Clinic, La Jolla, CA 

Wayne W. Grody, MD, PhD 

UCLA School of Medicine, Los Angeles, CA 

James T. Wu, PhD 

ARUP Labs, Salt Lake City, UT 

Raymond B. Nagle, MD, PhD 

Arizona Cancer Center, Tucson, AZ 

* Springer Science+ Business Media, LLC 



© 2004 Springer Science+Business Media New York 
Originally published by Humana Press !ne. in 2004 

Softcover reprint ofthe hardcover 1 st edition 2004 

www.humanapress.com 

Ali rights reserved. 

No part of this book may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording, or otherwise without written permission from the 
Publisher. 

Alt papcrs, comments, opinions, conclusions, or recommendations are those of the author(s), and do not necessarily 
reflect the views of the publisher. 

Due diligence has been taken by the publishers, editors, and authors ofthis book to assure the accuracy of the information 
published and to describe generally accepted practices. The contributors herein have carefully checked to ensure that 
the drug selections and dosages set forth in this text are accurate and in accord with the standards accepted at the time 
ofpublication. Notwithstanding, since new research, changes in government regulations, and knowledge from clinica! 
experience relating to drug therapy and drug reactions constantly occur, the reader is advised to check the product 
information provided by the manufacturer of each drug for any change in dosages or for additional warnings and 
contraindications. This is ofutmost importance when the recommended drug herein is a new or infrequently used drug. 
It is the responsibility of the treating physician to determine dosages and trcatment strategies for individual patients. 
Further, it is the responsibility of the health care provider to ascertain the Food and Drug Administration sta tus of each 
drug or device used in their clinica! practice. The publishers, editors, and authors are not responsible for errors or 
omissions or for any consequences from the application of the information presented in this book and make no warranty, 
express or implicd, with respect to the contents in this publication. 

This publication is printed on acid-free paper. ® 
ANSI Z39 .48-1984 (American Standards Institute) Permanence of Pa per for Printed Library Materials. 

Production Editor: Wendy S. Kopf. 
Cover design by Patricia F. Cleary. 
Cover illustration: Figure 3 from Chapter Il, "New Applications of Flow Cytometry in Caner Diagnosis and Therapy," 
by Sophie Song and Faramarz Naeim. 

Photocopy Authorization Policy: 
Authorization to photocopy items for interna! or personal use, or the interna! or personal use of specific clients, is granted 
by Springer Science+Business Media, LLC, provided that the base fee ofUS $25.00 per copy is paid directly to the Copyright 
C1earance Center. For those organizations that have been granted a photocopy 1icense from the CCC. a separate system of 
payment has been arranged and is acceptab1e to Springer Science+Business Media, LLC. The fee code for users of the 
Transactiona1 Reporting Service is: [ 1-58829- 167-7/04 $25.00]. 

10 9 8 7 6 5 4 3 2 1 

Library of Congress Cataloging in Publication Data 
Cancer diagnostics : current and fu ture trends 1 edited by Robert M. 
Nakamura ... [et al.]. 

p. ; cm. -- (Contemporary cancer research) 
Includes bibliographical references and index. 

ISBN 978-1-61737-399-2 ISBN 978-1-59259-791-8 (eBook) 
DOI 10.1007/978-1-59259-791-8 

1. Cancer--Diagnosis. 2. Cancer--Molecular diagnosis. 
[DNLM: 1. Neop1asms--diagnosis. 2. Laboratory Techniques and 

Procedures. 3. Tumor Markers, Biological--diagnostic use. QZ 241 C2152 
2004] 1. Nakamura, Robert M., 1927- II. Series. 

RC270.C345 2004 
616. 99'4075--dc22 

2003026932 



Preface 

In the past, many tumor marker laboratory tests have not been sensitive enough for 
the very early detection of cancer. However, many of them have nonetheless proved 
useful in monitoring therapy, following the course of the tumor, and predicting prog­
nosis. Today, cancer may be viewed as a genetic disease with various specific chromo­
somal and nucleotide aberrations, such as mutations, deletions, gene amplification, 
gene rearrangements, and translocations occurring during the transformation of a nor­
mal cell into a malignant cell. 

The considerable advances in technology during the past several years have greatly 
enhanced our ability to detect human cancers in the very early stages of tumor forma­
tion. These technologies include: (1) nucleotide molecular assays (genomics); (2) 
proteomics (multiplex protein measurements); (3) DNA microarrays; and (4) bio­
informatics. Many of these technologies are already helping in the integration and use 
of multiple biomarkers for tumors. Although the individual biomarkers may reveal 
only limited information, the use of multiple biomarkers can help markedly elevate the 
diagnostic capabilities for early detection of tumors. 

Nucleic acid molecular tests are unusual in that the tests do not measure any physi­
ological state and can be performed on fresh, frozen, or archival biological tissue speci­
mens. Many of the molecular tests may be specific to one disease. The modern 
approach to the diagnosis and understanding of cancer has been characterized by the 
use of molecular and protein profiling. With the help of bioinformatics, artificial intel­
ligence, and neural networks, even more accurate and sensitive diagnostic tests for 
cancer will surely be developed. 

Cancer Diagnostics: Current and Future Trends is concerned primarily with those 
clinical laboratory tests that may already, or in the near future, help in the early detec­
tion, evaluation, and prediction of human tumors for specific therapeutic decisions. It 
should be of high interest and value to physicians who diagnose and treat cancer pa­
tients, and to clinical laboratory scientists and pathologists who are interested in diag­
nostic clinical laboratory tests for cancer and their future evaluation. 

v 

Robert M. Nakamura, MD 

Wayne W. Grody, MD, PhD 

]ames T. Wu, PhD 

Raymond B. Nagle, MD, PhD 
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