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Liver Cancer Stem Cells . . . Stewart Sell and Hyam L. Leffert pp 2800-2805

In an effort to review the evidence that liver cancer stem cells exist, two fundamental questions must be addressed. First, do hepatocellular
carcinomas (HCC) arise from liver stem cells? Second, do HCCs contain cells that possess properties of cancer stem cells? For many years the
finding of preneoplastic nodules in the liver during experimental induction of HCCs by chemicals was interpreted to support the hypothesis that
HCC arose by dedifferentiation of mature liver cells. More recently, recognition of the role of small oval cells in the carcinogenic process led to
a new hypothesis that HCC arises by maturation arrest of liver stem cells. Analysis of the cells in HCC supports the presence of cells with
stem-cell properties (ie, immortality, transplantability, and resistance to therapy). However, definitive markers for these putative cancer stem
cells have not yet been found and a liver cancer stem cell has not been isolated.
J Clin Oncol 26:2800-2805. © 2008 by American Society of Clinical Oncology

■ ■ ■

Pancreatic Cancer Stem Cells . . . Cheong J. Lee, Joseph Dosch, and Diane M. Simeone pp 2806-2812

Cellular heterogeneity in cancer was observed decades ago by studies in mice which showed that distinct subpopulations of cells within a tumor
mass are capable of driving tumorigenesis. Conceptualized from this finding was the stem-cell hypothesis for cancer, which suggests that only
a specific subset of cancer cells within each tumor is responsible for tumor initiation and propagation, termed tumor initiating cells or cancer stem
cells (CSCs). Recent data has been provided to support the existence of CSCs in human blood cell–derived cancers and solid organ tumors of
the breast, brain, prostate, colon, and skin. Study of human pancreatic cancers has also revealed a specific subpopulation of cancer cells that
possess the characteristics of CSCs. These pancreatic cancer stem cells express the cell surface markers CD44, CD24, and epithelial-specific
antigen, and represent 0.5% to 1.0% of all pancreatic cancer cells. Along with the properties of self-renewal and multilineage differentiation,
pancreatic CSCs display upregulation of important developmental genes that maintain self-renewal in normal stem cells, including Sonic
hedgehog (SHH) and BMI-1. Signaling cascades that are integral in tumor metastasis are also upregulated in the pancreatic CSC. Understanding
the biologic behavior and the molecular pathways that regulate growth, survival, and metastasis of pancreatic CSCs will help to identify novel
therapeutic approaches to treat this dismal disease.
J Clin Oncol 26:2806-2812. © 2008 by American Society of Clinical Oncology

■ ■ ■

Implications of the Cancer Stem-Cell Hypothesis for Breast Cancer Prevention and Therapy . . . Madhuri Kakarala and
Max S. Wicha pp 2813-2820
Recent research in breast biology has provided support for the cancer stem-cell hypothesis. Two important components of this hypothesis are
that tumors originate in mammary stem or progenitor cells as a result of dysregulation of the normally tightly regulated process of self-renewal.
As a result, tumors contain and are driven by a cellular subcomponent that retains key stem-cell properties including self-renewal, which drives
tumorigenesis and differentiation that contributes to cellular heterogeneity. Advances in stem-cell technology have led to the identification of
stem cells in normal and malignant breast tissue. The study of these stem cells has helped to elucidate the origin of the molecular complexity
of human breast cancer. The cancer stem-cell hypothesis has important implications for early detection, prevention, and treatment of breast
cancer. Both hereditary and sporadic breast cancers may develop through dysregulation of stem-cell self-renewal pathways. These aberrant
stem cells may provide targets for the development of cancer prevention strategies. Furthermore, because breast cancer stem cells may be
highly resistant to radiation and chemotherapy, the development of more effective therapies for this disease may require the effective targeting
of this cell population.
J Clin Oncol 26:2813-2820. © 2008 by American Society of Clinical Oncology

■ ■ ■

Medulloblastoma Stem Cells . . . Xing Fan and Charles G. Eberhart pp 2821-2827

Medulloblastoma and other embronal brain tumors are similar in appearance and differentiation potential to neural stem and progenitor cells.
Expression studies performed using human tumor samples, as well as the analysis of murine transgenic models, suggest that both multipotent
cerebellar stem cells and lineage-restricted progenitors of the external germinal layer can be transformed into medulloblastoma by genetic
alterations. These molecular changes frequently involve constitutive activation of signaling pathways such as Wnt, Hedgehog, and Notch, which
play a key role in non-neoplastic neural stem cells. Pharmacologic blockade of the Hedgehog and Notch pathways suppresses the growth of
medulloblastoma in culture and in vivo and may prove effective in targeting the small cancer stem-cell subpopulation required for tumor initiation
and long-term propagation.
J Clin Oncol 26:2821-2827. © 2008 by American Society of Clinical Oncology
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Human Colon Cancer Stem Cells: A New Paradigm in Gastrointestinal Oncology . . . Bruce M. Boman and Emina Huang
pp 2828-2838
For the past half century, oncologists have had systemic drugs available, agents that are able to induce tumor responses in patients with
colorectal cancer. However, in cases of advanced colorectal cancer, these regimens are almost never curative. The recently introduced concept
that cancer stem cells (SCs) drive tumor growth suggests a reason for these therapeutic failures—current chemotherapeutics target rapidly
dividing cells but cancer SCs divide only slowly, and, they are relatively resistant to cytotoxic systemic therapies. It also suggests a solution—
development of therapeutics that target cancer SCs. However, there is a paucity of information about the mechanisms by which SC populations
are maintained and about the mechanisms by which tumor SCs are involved in colon cancer development. In this article, we discuss these
mechanisms and recent developments in the identification and isolation of colon cancer SCs using new SC markers. We then discuss the role
of SCs in homeostasis of normal colonic epithelium, and mechanisms by which dysregulation of crypt mechanisms can lead to initiation and
progression of colon cancer. Our hypothesis, which has received recent experimental support, is that the mechanism that links abnormalities
at the gene level (eg, APC mutations) and abnormalities at the tissue level (eg, proliferative shift, dysplasia, carcinoma) from cancer initiation to
metastasis is SC overpopulation. Finally, we discuss the concept that symmetric cancer SC division is an essential mechanism that drives tumor
growth, and that development of a new generation of therapeutics that target colon cancer SCs by inhibiting symmetric SC division holds
promise for truly curative approaches for patients with advanced colorectal cancers.
J Clin Oncol 26:2828-2838. © 2008 by American Society of Clinical Oncology

■ ■ ■

Survival of the Fittest: Cancer Stem Cells in Therapeutic Resistance and Angiogenesis . . . Christine E. Eyler and
Jeremy N. Rich pp 2839-2845
In an increasing number of cancers, tumor populations called cancer stem cells (CSCs), or tumor-initiating cells, have been defined in functional
assays of self-renewal and tumor initiation. Moreover, recent work in several different cancers has suggested the CSC population as a source
of chemotherapy and radiation-therapy resistance within tumors. Work in glioblastoma and breast cancers supports the idea that CSCs may
possess innate resistance mechanisms against radiation- and chemotherapy-induced cancer cell death, allowing them to survive and initiate
tumor recurrence. Several resistance mechanisms have been proposed, including amplified checkpoint activation and DNA damage repair as well
as increased Wnt/�-catenin and Notch signaling. Novel targeted therapies against the DNA damage checkpoint or stem-cell maintenance
pathways may sensitize CSCs to radiation or other therapies. Another important category of cancer therapies are antiangiogenic and vascular
targeting agents, which are also becoming integrated in the treatment paradigm of an increasing number of cancers. Recent results from our
laboratory and others support a role for CSCs in the angiogenic drive as well as the mechanism of antiangiogenic agents. Identifying and targeting
the molecular mechanisms responsible for CSC therapeutic resistance may improve the efficacy of current cancer therapies.
J Clin Oncol 26:2839-2845. © 2008 by American Society of Clinical Oncology

■ ■ ■

“Stemness” Genomics Law Governs Clinical Behavior of Human Cancer: Implications for Decision Making in
Disease Management . . . Gennadi V. Glinsky pp 2846-2853

One of the most significant accomplishments of translational oncogenomics is a realistic promise of efficient diagnostic tests that would facilitate
implementation of the concept of individualized cancer therapies. Recent discovery of the BMI1 pathway rule indicates that gene expression
signatures (GESs) associated with the “stemness” state of a cell might be informative as molecular predictors of cancer therapy outcome. We
illustrate a potential clinical utility of this concept using GESs derived from genomic analysis of embryonic stem cells (ESCs) during transition from
self-renewing, pluripotent state to differentiated phenotypes. Signatures of multiple stemness pathways (signatures of BMI1, Nanog/Sox2/Oct4,
EED, and Suz12 pathways; transposon exclusion zones and ESC pattern 3 signatures; signatures of Polycomb-bound and bivalent chromatin
domain transcription factors) seem informative in stratification of cancer patients into low- and high-intensity treatment groups on the basis of
prediction of the long-term therapy outcome. A stemness cancer therapy outcome predictor (CTOP) algorithm combining scores of nine
stemness signatures outperforms individual signatures and demonstrates a superior prognostic accuracy in retrospective supervised analysis of
large cohorts of breast, prostate, lung, and ovarian cancer patients. Our analysis suggests that stemness genomics law governs clinical behavior
of human malignancies and defines epigenetic boundaries of therapy-resistant and -sensitive tumors within distinct stemness/differentiation
programs. One of the main conclusions of our analysis is that near-term progress in practical implementation of the concept of personalized
cancer therapies would depend on timely delivery to practicing physicians of relevant scientific information regarding the outcome of prospective
trials validating prognostic performance of CTOP tests in a clinical setting.
J Clin Oncol 26:2846-2853. © 2008 by American Society of Clinical Oncology

■ ■ ■

Mathematical Models of Cancer Stem Cells . . . Franziska Michor pp 2854-2861

Human cancers are thought to be sustained in their growth by a pathologic counterpart of normal adult stem cells: cancer stem cells. This
concept was first developed in human myeloid leukemias and is today being extended to solid tumors such as breast and brain cancers. A
quantitative understanding of cancer stem cells requires a mathematical framework to describe the dynamics of cancer initiation and
progression, the response to treatment, and the evolution of resistance. In this review, I use chronic myeloid leukemia as an example to discuss
how mathematical and computational techniques have been used to gain insights into the biology of cancer stem cells.
J Clin Oncol 26:2854-2861. © 2008 by American Society of Clinical Oncology
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Prostate Cancer Stem Cells: A New Target for Therapy . . . Norman J. Maitland and Anne T. Collins pp 2862-2870

The existence of prostate cancer stem cells offers a theoretical explanation for many of the enduring uncertainties surrounding the etiology and
treatment of the most commonly diagnosed tumor in US males. The study of cancer stem cells in prostate, as in other complex tissues, is
critically dependent on the availability of pure cell populations, a situation complicated by the heterogeneity of prostate tumors. However,
selection of cells with a CD133�/�2�1 integrin/CD44� phenotype enriches for a tumor-initiating population from human prostate cancers. Among
the most pressing needs is for enduring therapy in patients who have experienced failure of hormonal treatments. Because the putative cancer
stem cell does not express androgen receptor, it is likely to be immune from most androgen-based therapies, and an inherent genetic instability
would enable the tumor to develop the new variants present in hormone-refractory disease. Prostate cancer stem cells have a unique gene
expression signature that can also be related to Gleason grade and patient outcome. The scarcity of cancer stem cells in a prostate tumor will
probably limit their usefulness in cancer diagnosis and prognosis. However, the emergence of new stem-cell therapeutic targets not only will
require new assays for efficacy (because of their relatively quiescent nature), but also holds real promise of more lasting treatments to augment
those currently directed against the remaining tumor cells, which comprise 99.9% of tumor mass, but paradoxically have a poor
tumor-initiating capacity.
J Clin Oncol 26:2862-2870. © 2008 by American Society of Clinical Oncology

■ ■ ■

Cancer Stem Cells in Head and Neck Squamous Cell Cancer . . . Mark E.P. Prince and Laurie E. Ailles pp 2871-2875

Appropriate treatment of head and neck squamous cell cancer (HNSCC) remains one of the most difficult challenges in head and neck oncology.
Overall survival of patients with HNSCC remains at approximately 50% at 5 years. Surgical therapy can be mutilating and often has significant
effects on swallowing, speech, and physical appearance. The addition of chemotherapy to radiation treatment has shown efficacy in organ
preservation in some sites in the head and neck, but has resulted in limited improvement in survival rates. HNSCC resistance to chemotherapy
has limited the usefulness of chemotherapy in the treatment of this disease. We have recently demonstrated that human head and neck
squamous cell cancers contain a tumorigenic, so-called cancer stem cell, subpopulation of cells that can self-renew and produce differentiated
cells that form the bulk of the tumor. These tumorigenic HNSCC cells have a distinct phenotype and can be identified by a surface marker.
Current treatment for HNSCC regimens may selectively kill the differentiated cancer cells, producing tumor regression while sparing the cancer
stem cells, leading to tumor regrowth and relapse. It is important for us to understand why HNSCC does not respond to chemotherapy and to
identify new targeted treatments that can overcome resistance and improve patient outcomes. Further study of HNSCC stem cells will increase
our knowledge of this devastating disease and allow us to develop novel treatments.
J Clin Oncol 26:2871-2875. © 2008 by American Society of Clinical Oncology

■ ■ ■

Gastric Cancer Stem Cells . . . Shigeo Takaishi, Tomoyuki Okumura, and Timothy C. Wang pp 2876-2882

Cancer stem cells are defined as the unique subpopulation in the tumors that possess the ability to initiate tumor growth and sustain self-renewal
as well as metastatic potential. Accumulating evidence in recent years strongly indicate the existence of cancer stem cells in solid tumors of a
wide variety of organs. In this review, we will discuss the possible existence of a gastric cancer stem cell. Our recent data suggest that a
subpopulation with a defined marker shows spheroid colony formation in serum-free media in vitro, as well as tumorigenic ability in
immunodeficient mice in vivo. We will also discuss the possible origins of the gastric cancer stem cell from an organ-specific stem cell versus
a recently recognized new candidate bone marrow–derived cell (BMDC). We have previously shown that BMDC contributed to malignant
epithelial cells in the mouse model of Helicobacter-associated gastric cancer. On the basis of these findings from animal model, we propose that
a similar phenomenon may also occur in human cancer biology, particularly in the cancer origin of other inflammation-associated cancers. The
expanding research field of cancer stem-cell biology may offer a novel clinical apparatus to the diagnosis and treatment of cancer.
J Clin Oncol 26:2876-2882. © 2008 by American Society of Clinical Oncology

■ ■ ■

Cancer Stem Cells and the Ontogeny of Lung Cancer . . . Craig D. Peacock and D. Neil Watkins pp 2883-2889

Lung cancer is the leading cause of cancer death in the world today and is poised to claim approximately 1 billion lives during the 21st century.
A major challenge in treating this and other cancers is the intrinsic resistance to conventional therapies demonstrated by the stem/progenitor
cell that is responsible for the sustained growth, survival, and invasion of the tumor. Identifying these stem cells in lung cancer and defining the
biologic processes necessary for their existence is paramount in developing new clinical approaches with the goal of preventing disease
recurrence. This review summarizes our understanding of the cellular and molecular mechanisms operating within the putative cancer-initiating
cell at the core of lung neoplasia.
J Clin Oncol 26:2883-2889. © 2008 by American Society of Clinical Oncology

■ ■ ■

Melanoma Stem Cells: The Dark Seed of Melanoma . . . Susan E. Zabierowski and Meenhard Herlyn pp 2890-2894

Cells with stem-cell markers and features have recently been identified in melanoma tissues and cell lines. Melanoma stem-like cells possess
many traits of tumor-initiating or tumor stem cells including self-renewal capacity, high tumorigenicity, and differentiation into various
mesenchymal lineages, including melanocytic cells. Four subpopulations of melanoma-initiating cells have been distinguished: CD20�, CD133�,
label-retaining or slow-cycling cells, and side-population cells with high efflux activities. Whether these are distinct or overlapping populations is
currently under investigation. Ongoing studies are dissecting and characterizing the hierarchy of these subpopulations within a malignant lesion.
Understanding these and the dynamics of clonal dominance will aid in the development of novel therapeutic strategies.
J Clin Oncol 26:2890-2894. © 2008 by American Society of Clinical Oncology
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Multiple Myeloma Cancer Stem Cells . . . Carol Ann Huff and William Matsui pp 2895-2900

Multiple myeloma is characterized by the clonal expansion of neoplastic plasma cells within the bone marrow, elevated serum immunoglobulin,
and osteolytic bone disease. The disease is highly responsive to a wide variety of anticancer treatments including conventional cytotoxic
chemotherapy, corticosteroids, radiation therapy, and a growing number of agents with novel mechanisms of action. However, few if any
patients are cured with these modalities and relapse remains a critical issue. A better understanding of clonogenic multiple myleoma cells is
essential to ultimately improving long-term outcomes, but the nature of the cells responsible for myeloma regrowth and disease relapse is
unclear. We review evidence that functional heterogeneity exists in multiple myeloma and discuss potential strategies and clinical implications
of the stem-cell model of cancer in this disease.
J Clin Oncol 26:2895-2900. © 2008 by American Society of Clinical Oncology

■ ■ ■

Invincible, but Not Invisible: Imaging Approaches Toward In Vivo Detection of Cancer Stem Cells . . . Lori S. Hart and
Wafik S. El-Deiry pp 2901-2910
With evidence emerging in support of a cancer stem-cell model of carcinogenesis, it is of paramount importance to identify and image these
elusive cells in their natural environment. The cancer stem-cell hypothesis has the potential to explain unresolved questions of tumorigenesis,
tumor heterogeneity, chemotherapeutic and radiation resistance, and even the metastatic phenotype. Intravital imaging of cancer stem cells
could be of great value for determining prognosis, as well as monitoring therapeutic efficacy and influencing therapeutic protocols. Cancer stem
cells represent a rare population of cells, as low as 0.1% of cells within a human tumor, and the phenotype of isolated cancer stem cells is easily
altered when placed under in vitro conditions. This represents a challenge in studying cancer stem cells without manipulation or extraction from
their natural environment. Advanced imaging techniques allow for the in vivo observation of physiological events at cellular resolution. Cancer
stem-cell studies must take advantage of such technology to promote a better understanding of the cancer stem-cell model in relation to tumor
growth and metastasis, as well as to potentially improve on the principles by which cancers are treated. This review examines the opportunities
for in vivo imaging of putative cancer stem cells with regard to currently accepted cancer stem-cell characteristics and advanced
imaging technologies.
J Clin Oncol 26:2901-2910. © 2008 by American Society of Clinical Oncology

■ ■ ■

Chronic Myeloid Leukemia Stem Cells . . . Edward Kavalerchik, Daniel Goff, and Catriona H.M. Jamieson pp 2911-2915

Although rare, chronic myeloid leukemia (CML) represents an important paradigm for understanding the molecular events leading to malignant
transformation of primitive hematopoietic progenitors. CML was the first cancer to be associated with a defined genetic abnormality, BCR-ABL,
that is necessary and sufficient for initiating chronic phase disease as well as the first cancer to be treated with molecular targeted therapy.
Malignant progenitors or leukemia stem cells (LSCs) evolve as a result of both epigenetic and genetic events that alter hematopoietic progenitor
differentiation, proliferation, survival, and self-renewal. LSCs are rare and divide less frequently, and thus, represent a reservoir for relapse and
resistance to a molecularly targeted single agent. On subverting developmental processes normally responsible for maintaining robust life-long
hematopoiesis, the LSCs are able to evade the majority of current cancer treatments that target rapidly dividing cells. Enthusiasm for the
enormous success of tyrosine kinase inhibitors at controlling the chronic phase disease is tempered somewhat by the persistence of the LSC
pool in the majority of the patients. Combined therapies targeting aberrant properties of LSC may obviate therapeutic resistance and relapse in
advanced phase and therapeutically recalcitrant CML.
J Clin Oncol 26:2911-2915. © 2008 by American Society of Clinical Oncology

■ ■ ■

Brain Tumor Stem Cells: Bringing Order to the Chaos of Brain Cancer . . . Peter B. Dirks pp 2916-2924

Brain tumors are generally incurable cancers. Work from a number of laboratories strongly suggests that they are organized as a hierarchy based
on a subset of cancer cells that have stem-cell properties. These cells have now been shown to be resistant to conventional therapy and
responsive to differentiation therapy. New in vitro and in vivo models for interrogating brain tumor cells in stem-cell conditions have been
developed that provide important new opportunities for elucidating the key pathways responsible for driving the proliferation of these cells.
Continued application of the principles of stem-cell biology to the study of brain cancers is likely to continue to bring further important insight
into these aggressive cancers, bringing new treatments and understanding of the origins.
J Clin Oncol 26:2916-2924. © 2008 by American Society of Clinical Oncology
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Rituximab Improves the Efficacy of High-Dose Chemotherapy With Autograft for High-Risk Follicular and Diffuse Large
B-Cell Lymphoma: A Multicenter Gruppo Italiano Terapie Innnovative nei Linfomi Survey
Corrado Tarella, Manuela Zanni, Michele Magni, Fabio Benedetti, Caterina Patti, Tiziano Barbui, Alessandro Pileri, Mario Boccadoro,
Fabio Ciceri, Andrea Gallamini, Sergio Cortelazzo, Ignazio Majolino, Salvo Mirto, Paolo Corradini, Roberto Passera, Giovanni Pizzolo,
Alessandro M. Gianni, and Alessandro Rambaldi

Prospective Study to Assess Short-Term Intra-Articular and Tenosynovial Changes in the Aromatase
Inhibitor–Associated Arthralgia Syndrome
Leilani Morales, Steven Pans, Kilian Verschueren, Ben Van Calster, Robert Paridaens, Rene Westhovens, Dirk Timmerman, Luc De Smet,
Ignace Vergote, Marie-Rose Christiaens, and Patrick Neven

Prognostic Significance of Nottingham Histologic Grade in Invasive Breast Carcinoma
Emad A. Rakha, Maysa E. El-Sayed, Andrew H.S. Lee, Christopher W. Elston, Matthew Grainge, Zsolt Hodi, Roger Blamey, and Ian O. Ellis

Analysis of Maryland Cancer Patient Participation in National Cancer Institute–Supported Cancer Treatment
Clinical Trials
Claudia R. Baquet, Gary L. Ellison, and Shiraz I. Mishra

Intermittent Target Inhibition With Dasatinib 100 mg Once Daily Preserves Efficacy and Improves Tolerability in
Imatinib-Resistant and -Intolerant Chronic-Phase Chronic Myeloid Leukemia
Neil P. Shah, Hagop M. Kantarjian, Dong-Wook Kim, Delphine Réa, Pedro E. Dorlhiac-Llacer, Jorge H. Milone, Jorge Vela-Ojeda,
Richard Silver, H. Jean Khoury, Aude Charbonnier, Nina Khoroshko, Ronald L. Paquette, Michael Deininger, Robert H. Collins, Irma Otero,
Timothy Hughes, Eric Bleickardt, Lewis Strauss, Stephen Francis, and Andreas Hochhaus

Novel Intraoperative Molecular Test for Sentinel Lymph Node Metastases in Early-Stage Breast Cancer Patients
Thomas B. Julian, Peter Blumencranz, Kenneth Deck, Pat Whitworth, Donald A. Berry, Scott M. Berry, Anne Rosenberg, Anees B. Chagpar,
Douglas Reintgen, Peter Beitsch, Rache Simmons, Sukamal Saha, Eleftherios P. Mamounas, and Armando Giuliano

Relationship of Circulating Tumor Cells to Tumor Response, Progression-Free Survival, and Overall Survival in
Patients With Metastatic Colorectal Cancer
Steven J. Cohen, Cornelis J.A. Punt, Nicholas Iannotti, Bruce H. Saidman, Kert D. Sabbath, Nashat Y. Gabrail, Joel Picus, Michael Morse,
Edith P. Mitchell, M. Craig Miller, Gerald V. Doyle, Henk Tissing, Leon W.M.M. Terstappen, and Neal J. Meropol

Prediagnostic Plasma Folate and the Risk of Death in Patients With Colorectal Cancer
Brian M. Wolpin, Esther K. Wei, Kimmie Ng, Jeffrey A. Meyerhardt, Jennifer A. Chan, Jacob Selhub, Edward L. Giovannucci,
and Charles S. Fuchs

Induction Therapy for Poor-Prognosis Anal Canal Carcinoma: A Phase II Study of the Cancer and Leukemia
Group B (C9281)
Neal J. Meropol, Donna Niedzwiecki, Brenda Shank, Thomas A. Colacchio, John Ellerton, Frank Valone, Susan Budinger, Jeannette Day,
Judy Hopkins, Joel Tepper, Richard M. Goldberg, and Robert Mayer

Non-Platinum Topotecan Combinations Compared With Topotecan Alone for Recurrent Ovarian Cancer
Jalid Sehouli, Dirk Stengel, Guelten Oskay-Oezcelik, Alain G. Zeimet, Harald Sommer, Peter Klare, Martina Stauch, Axel Paulenz,
Oumar Camara, Elke Keil, and Werner Lichtenegger

Chemoselection As a Strategy for Organ Preservation in Advanced Oropharynx Cancer: Response and Survival
Positively Associated With HPV16 Copy Number
Francis P. Worden, Bhavna Kumar, Julia S. Lee, Gregory T. Wolf, Kitrina G. Cordell, Jeremy M.G. Taylor, Susan G. Urba, Avraham Eisbruch,
Theodoros N. Teknos, Douglas B. Chepeha, Mark E. Prince, Christina I. Tsien, Nisha J. D’Silva, Kun Yang, David M. Kurnit, Heidi L. Mason,
Tamara H. Miller, Nancy E. Wallace, Carol R. Bradford, and Thomas E. Carey
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EGFR, p16, HPV Titer, BCLXL and p53, Sex, and Smoking As Indicators of Response to Therapy and Survival in
Oropharyngeal Cancer
Bhavna Kumar, Kitrina G. Cordell, Julia S. Lee, Francis P. Worden, Mark E. Prince, Huong H. Tran, Gregory T. Wolf, Susan G. Urba,
Douglas B. Chepeha, Theodoros N. Teknos, Avraham Eishbruch, Christina I. Tsien, Jeremy M.G. Taylor, Nisha J. D’Silva, Kun Yang,
David M. Kurnit, Joshua A. Bauer, Carol R. Bradford, and Thomas E. Carey

Identical Outcome After Autologous or Allogeneic Genoidentical Hematopoietic Stem-Cell Transplantation in First
Remission of Acute Myelocytic Leukemia Carrying Inversion 16 or t(8;21): A Retrospective Study From the European
Cooperative Group for Blood and Marrow Transplantation
Norbert C. Gorin, Myriam Labopin, Francesco Frassoni, Noel Milpied, Michel Attal, Didier Blaise, Giovanna Meloni, Anna P. Iori,
Mauricette Michallet, Roel Willemze, Eric Deconninck, Jean-Luc Harousseau, Emmanuelle Polge, and Vanderson Rocha

Retrospective Analysis of Intravascular Large B-Cell Lymphoma Treated With Rituximab-Containing Chemotherapies
Kazuyuki Shimada, Kosei Matsue, Kazuhito Yamamoto, Takuhei Murase, Naoaki Ichikawa, Masataka Okamoto, Nozomi Niitsu,
Hiroshi Kosugi, Norifumi Tsukamoto, Hiroshi Miwa, Hideki Asaoku, Ako Kikuchi, Morio Matsumoto, Yoshio Saburi, Yasufumi Masaki,
Motoko Yamaguchi, Shigeo Nakamura, Tomoki Naoe, and Tomohiro Kinoshita

Phase I, Pharmacokinetic and Pharmacodynamic Study of the Anti–Insulinlike Growth Factor Type 1 Receptor
Monoclonal Antibody CP-751,871 in Patients With Multiple Myeloma
Martha Q. Lacy, Melissa Alsina, Rafael Fonseca, M. Luisa Paccagnella, Carrie Melvin, Donghua Yin, Amarnath Sharma,
Maurice Enriquez Sarano, Michael Pollak, Sundar Jagannath, Paul Richardson, and Antonio Gualberto

Results of the First Phase I Clinical Trial of the Novel Ii-Key Hybrid Preventive HER2/neu Peptide (AE37) Vaccine:
United States Military Cancer Institute Clinical Trials Group Study I-03
Jarrod P. Holmes, Linda C. Benavides, Jeremy D. Gates, Mark G. Carmichael, Matthew T. Hueman, Elizabeth A. Mittendorf,
James L. Murray, Asna Amin, Dianna Craig, Eric von Hofe, Sathibalan Ponniah, and George E. Peoples

Impact of Intensity-Modulated Radiation Therapy on Local Control in Primary Soft Tissue Sarcoma of the Extremity
Kaled M. Alektiar, Murray F. Brennan, John H. Healey, and Samuel Singer

Doxorubicin, Cardiac Risk Factors, and Cardiac Toxicity in Elderly Patients With Diffuse B-Cell
Non-Hodgkin’s Lymphoma
Dawn L. Hershman, Russell B. McBride, Andrew Eisenberger, Wei Yann Tsai, Victor R. Grann, and Judith S. Jacobson



MEETING/LOCATION DATES CONTACT

ACOSOG Annual Meeting
Chicago, Illinois

June 18-20, 2008 www.acosog.org/meetings

Ninth International Lung
Cancer Congress
Koloa, Hawaii

June 18-21, 2008 www.cancerconferences.com/thoracic/
9th_lcc/index.php

RTOC Semi-Annual Meeting
Philadelphia, Pennsylvania

June 19-20, 2008 https://registrations.acr.org/rtog/

7th ICATMM and 4th EADO
Joint Meeting
Marseille, France

June 19-21, 2008 www.icatmm-eado2008.com

Disparities in Health in America:
Working Toward Social Justice 6th
Annual Workshop
Houston, Texas

June 21-28, 2008 www.mdanderson.org/conferences

World Conference on Interventional
Oncology and Best of ASCO
Annual Meeting
Los Angeles, California

June 22-28, 2008 http://www.asco.org/ASCO/Meetings/
Calendar�of�Events

5th Annual Meeting on the NCI’s
Cancer Biomedical Informatics Gris
(caBIG Initiative (Annual Meeting)
Washington, DC

Jun 23-25, 2008 https://cabig.nci.nih.gov/
2008AnnualMeeting/

5th European Spring
Oncology Conference
Marbella, Spain

June 25-27, 2008 www.bnyco.com/webbnyco/bnyco/
index.asp?lang�UK

Multinational Association of
Supportive Care in Cancer
Houston, TX

June 26-28, 2008 http://www.mdanderson.org/
prof_education

2008 International Symposium of
Supportive Care in Cancer:
Multinational Association of
Supportive Care of
Cancer/International Society for
Oral Oncology
Houston, Texas

June 26-28, 2008 www.mdanderson.org/conferences
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MEETING/LOCATION DATES CONTACT

CALGB 2008 Summer Group Meeting
Chicago, Illinois

June 26-29, 2008 www.calgb.org/Public/meetings/
meetings.php

Best of ASCO – East Coast
Boston, Massachusetts

June 27-28, 2008 http://www.asco.org/ASCO/Meetings/
Calendar�of�Events

ESMO Conference Lugano 2008
Lugano, Switzerland

Jul 3-6, 2008 http://www.esmo.org/activities/ecluconference

Best of ASCO Japan
Tokyo, Japan

Jul 5-6, 2008 http://jsmo.umin.jp

Best of ASCO Lebanon
Beirut, Lebanon

Jul 10-11, 2008 http://www.infomedweb.com/
boa2008lebanon

Eighth International Congress on
Genitourinary Malignancies
Washington, DC

Jul 17-19, 2008 http://www.cancerconferences.com/
genitourinary/8th_gu/index.php

GOG Semi-Annual Meeting
Chicago, IL

Jul 17-20, 2008 http://www.gog.org/meetinginformation.html

Advances in Long-Term Management
of Adult Patients Undergoing
Hematopoietic Stem Cell
Transplantation
San Francisco, CA

Jul 18-20, 2008 http://www.cancerconferences.com/
hematologic/heme_stemcell_0708/

index.php

7th International Conference on Head
and Neck Cancer
San Francisco, California

July 19-23, 2008 www.ahns.info/meetings/intnlconference.php

Seventh Annual International
Congress on the Future of
Breast Cancer
Koloa, Hawaii

July 23-26, 2008 www.cancerconferences.com/
breast_cancer/7th_bcc/index.php

Denali Oncology Group (Alaska)
Coldfoot, AK

Jul 24-24, 2008 http://www.asco.org/ASCO/State�Affiliates/
State�and�Regional�Affiliates

Mayo Clinic’s 18th Annual
Hematology/Oncology Reviews
Amelia Island, FL

Aug 4-8, 2008 http://www.mayo.edu/cme/

South Carolina Oncology Society
Charleston, SC

Aug 8-9, 2008 http://www.scosonline.com/

Best of ASCO Singapore
Singapore

Aug 15-16, 2008 http://www.singaporeoncology.org.sg/
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North Carolina Oncology Association
Cary, NC

Aug 15-16, 2008 http://ncoa-northcarolina.com/

Seventh International Congress on
Targeted Therapies in Cancer
Washington, DC

Aug 22-24, 2008 http://www.cancerconferences.com/
other_solid_tumors/7th_targeted

_therapies_2032/index.php

Best of ASCO Brazil
Porto Alegre, Brazil

Aug 22-23 http://www.slacom.org/

4th Physicians Network Conferences
Boston, Massachusetts

August 23-27, 2008 www.mdanderson.org/conferences

International Union Against Cancer
(UICC) World Cancer Congress
Geneva, Switzerland

August 27-31, 2008 www.uicc.org

Australia and Asia Pacific Clinical
Oncology Research Development
(ACORD) Workshop
Queensland, Australia

Aug 31-Sept 6, 2008 http://www.acordworkshop.org.au/

Living Fully Conference
Houston, Texas

September 4-6, 2008 www.mdanderson.org/conferences

2008 Breast Cancer Symposium
Washington, DC

September 5-7, 2008 www.breastcasymposium.org/
breastcasymposium

33rd ESMO Congress
Stockholm, Sweden

September 12-16, 2008

Palliative Care Leadership
Center Training
Richmond, Virginia

September 15-16, 2008 http://www.capc.org/palliative-care-
leadership-initiative

9th Annual Perspectives in
Colorectal Cancer
Miami, Florida

September 19-20, 2008 meetings@imedex.com

50th ASTRO Annual Meeting
Boston, Massachusetts

September 21-25, 2008 www.astro.org/Meetings/
AnnualMeetings/



ORIGINAL REPORTS

Gynecologic Cancer
Multicenter Validation Study of the Sentinel Lymph Node Concept in Cervical Cancer
Christopher Altgassen, Hermann Hertel, Antje Brandstädt, Christhardt Köhler, Matthias Dürst, and Achim Schneider

ERCC5 (XPG) Is a Novel Biomarker of Ovarian Cancer Prognosis
Christine S. Walsh, Seishi Ogawa, Hisae Karahashi, Daniel R. Scoles, James C. Pavelka, Hang Tran, Carl W. Miller,
Norihiko Kawamata, Charles Ginther, Judy Dering, Masashi Sanada, Yasuhito Nannya, Dennis J. Slamon, H. Phillip Koeffler,
and Beth Y. Karlan

Genitourinary Cancer
Phase II Trial of Docetaxel With Rapid Androgen Cycling for Progressive Noncastrate Prostate Cancer
Dana Rathkopf, Michael A. Carducci, Michael Morris, Susan Slovin, Mario Eisenberger, Roberto Pili, Samuel Denmeade,
Moshe Kelsen, Tracy Curley, Melinda Halter, Connie Collins, Martin Fleisher, Glenn Heller, Sharyn B. Baker, and Howard I. Scher

Phase III Trial Comparing Retroperitoneal Lymph Node Dissection With One Course of Bleomycin, Etoposide, Plus
Cisplatin Chemotherapy in the Adjuvant Treatment of Clinical Stage I Nonseminomatous Testicular Germ Cell Tumors:
AUO Trial AH 01/94 by the German Testicular Cancer Study Group
Peter Albers, Roswitha Siener, Susanne Krege, Hans-Uwe Schmelz, Klaus-Peter Dieckmann, Axel Heidenreich, Peter Kwasny,
Maik Pechoel, Jan Lehmann, Sabine Kliesch, Kai-Uwe Köhrmann, Rolf Fimmers, Lothar Wei�bach, Volker Loy, Christian Wittekind,
and Michael Hartmann

Phase I Study of Biweekly Paclitaxel and Definitive Radiation in Androgen-Ablated Locally Advanced Prostate Cancer
Nicholas J. Sanfilippo, Samir S. Taneja, Abraham Chachoua, Herbert Lepor, and Silvia C. Formenti

Risk of Prostate Cancer Recurrence in Men Treated With Radiation Alone or in Conjunction With Combined or Less
Than Combined Androgen Suppression Therapy
Anthony V. D’Amico, Ming-Hui Chen, Andrew Renshaw, Brittany R. Loffredo, and Philip Kantoff

Gastrointestinal Cancer
Circulating 25-Hydroxyvitamin D Levels and Survival in Patients With Colorectal Cancer
Kimmie Ng, Jeffrey A. Meyerhardt, Kana Wu, Diane Feskanich, Bruce W. Hollis, Edward L. Giovannucci, and Charles S. Fuchs

Phase II Trial Evaluating the Clinical and Biological Effects of Bevacizumab in Unresectable
Hepatocellular Carcinoma
Abby B. Siegel, Emil I. Cohen, Allyson J. Ocean, Deborah Lehrer, Alec Goldenberg, Jennifer J. Knox, Helen Chen,
Sean Clark-Garvey, Alan Weinberg, John Mandeli, Paul Christos, Madhu Mazumdar, Elizabeta Popa, Robert S. Brown, Shahin Rafii,
and Jonathan D. Schwartz

Breast Cancer
Efficacy and Safety of Lapatinib As First-line Therapy for ErbB2-Amplified Locally Advanced or Metastatic
Breast Cancer
Henry L. Gomez, Dinesh C. Doval, Miguel A. Chavez, Peter C.-S. Ang, Zeba Aziz, Shona Nag, Christina Ng, Sandra X. Franco,
Louis W.C. Chow, Michael C. Arbushites, Michelle A. Casey, Mark S. Berger, Steven H. Stein, and George W. Sledge

Distinct Clinical and Prognostic Features of Infiltrating Lobular Carcinoma of the Breast: Combined Results of 15
International Breast Cancer Study Group Clinical Trials
Bernhard C. Pestalozzi, David Zahrieh, Elizabeth A. Mallon, Barry A. Gusterson, Karen N. Price, Richard D. Gelber,
Stig B. Holmberg, Jurij Lindtner, Raymond Snyder, Beat Thurlimann, Elizabeth Murray, Giuseppe Viale,
Monica Castiglione-Gertsch, Alan S. Coates, and Aron Goldhirsch
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Neurooncology
Stem Cell–Related “Self-Renewal” Signature and High Epidermal Growth Factor Receptor Expression Are Associated
With Resistance to Concomitant Chemoradiotherapy in Glioblastoma
Anastasia Murat, Eugenia Migliavacca, Thierry Gorlia, Wanyu L. Lambiv, Tal Shay, Marie-France Hamou, Nicolas de Tribolet,
Luca Regli, Wolfgang Wick, Mathilde C.M. Kouwenhoven, Johannes A. Hainfellner, Frank L Heppner, Pierre-Yves Dietrich,
Yitzhak Zimmer, Gregory Cairncross, Robert-Charles Janzer, Eytan Domany, Mauro Delorenzi, Roger Stupp, and Monika E. Hegi

Statistical/Economic Analysis
Patient Demand for Medical Oncologists’ Services: Current Use and Projections of the Future Demand for Care
Joan L. Warren, Angela B. Mariotto, Angela Meekins, Marie Topor, and Martin L. Brown

Melanoma
Phenotypic Analysis of Dendritic Cells and Clinical Outcome in Patients With High-Risk Melanoma Treated With
Adjuvant Granulocyte-Macrophage Colony-Stimulating Factor
Adil Daud, Noweeda Mirza, Brianna Lennox, Stephanie Andrews, Patricia Urbas, Gui X. Gao, Ji-Hyun Lee, Vernon K. Sondak,
Adam I. Riker, Ronald C. De Conti, and Dmitry Gabrilovich

Pediatric Oncology
Neuropsychological Outcomes in Chemotherapy-Only Treated Children With Acute Lymphoblastic Leukemia
Nathalie C.A.J. Jansen, Annette Kingma, Arnout Schuitema, Anke Bouma, Anjo J.P. Veerman, and Willem A. Kamps

CRHR1 Polymorphisms Predict Bone Density in Acute Lymphoblastic Leukemia Survivors
Terreia S. Jones, Sue C. Kaste, Wei Liu, Cheng Cheng, Wenjian Yang, Kelan G. Tantisira, Ching-Hon Pui, and Mary V. Relling

Osteonecrosis in Adult Survivors of Childhood Cancer: A Report From the Childhood Cancer Survivor Study
Nina S. Kadan-Lottick, Irina Dinu, Karen Wasilewski-Masker, Sue C. Kaste, Lillian Meacham, Anita Mahajan, Marilyn Stovall,
Yutaka Yasui, Leslie L. Robison, and Charles A. Sklar

Minimal Residual Disease Values Discriminate Between Low and High Relapse Risk in Children With B-Cell
Precursor Acute Lymphoblastic Leukemia and an Intrachromosomal Amplification of Chromosome 21: The Austrian
and German Acute Lymohpblastic Leukemia Berlin-Frankfurt-Münster (ALL-BFM) Trials
Andishe Attarbaschi, Georg Mann, Renate Panzer-Grümayer, Silja Röttgers, Manuel Steiner, Margit König, Eva Csinady,
Michael Dworzak, Markus Seidel, Dasa Janousek, Anja Möricke, Carsten Reichelt, Jochen Harbott, Martin Schrappe,
Helmut Gadner, and Oskar Haas

Phase I and Clinical Pharmacology
Phase I and Pharmacokinetic Study of Lapatinib and Docetaxel in Patients With Advanced Cancer
Patricia Mucci LoRusso, Suzanne F. Jones, Kevin M. Koch, Nikita Arya, Ronald Alan Fleming, Jill Loftiss, Lini Pandite,
Shirish Gadgeel, Barbara Weber, and Howard A. Burris III

Epidemiology
Risk of Cancer by ATM Missense Mutations in the General Population
Sarah Louise Dombernowsky, Maren Weischer, Kristine Højgaard Allin, Stig Egil Bojesen, Anne Tybjærg-Hansen,
and Børge Nordestgaard

REVIEW ARTICLE
One Hundred Years After “Carcinoid”: Epidemiology of and Prognostic Factors for Neuroendocrine Tumors in 38,825
Cases in the United States
James C. Yao, Manal Hassan, Alexandria Phan, Cecile Dagohoy, Colleen Leary, Jeannette Mares, Eddie K. Abdalla,
Jason B. Fleming, Jean-Nicolas Vauthey, Asif Rashid, and Douglas Evans

SPECIAL ARTICLE
The 38th David A. Karnofsky Lecture: The Paradoxical Actions of Estrogen in Breast Cancer—Survival or Death?
V. Craig Jordan

ART OF ONCOLOGY
Don’t Mention It
David P. Steensma


