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Director's Message

very day in the newspaper and on television, Americans learn about new drugs and ways to

prevent cancer through lifestyle changes. We also learn every day about the many who still

suffer and die from the diseases we call cancer. This report is a celebration of some of the
successes that, in the course of just one year, have accelerated our progress toward achieving our
Challenge Goal to the Nation to eliminate the suffering and death due to cancer by 2015. For some of these
advances, realizing their benefits will take more time. Others, however, will have an immediate effect.

The year 2004 was pivotal in many ways for cancer research, as we continued to reap the benefits of the
new molecular technologies that are enabling us to understand cancer as a biological process—and

a process that can be interrupted and controlled. The National Cancer Act of 1971 provided the National
Cancer Institute (NCI) with the impetus to create an era of molecular oncology and to discover, develop,
and deliver a new generation of advanced biomedical technologies. With gene and protein microarrays,
nanotechnology, information technologies, and advanced molecular imaging systems, preempting the
process of cancer has become an achievable reality.

| am encouraged and excited by what our Nation’s cancer program has accomplished and what each
achievement means for the future, and | laud the work of our NCI scientists and the many researchers
who we support through our various programs. | hope you enjoy reading this report, which describes a
sample of our scientific and programmatic accomplishments in 2004. NCI's wide-ranging and diversified
efforts are strategically focused to prevent, detect, eliminate, and control cancer, and collectively they
serve to move us closer to eliminating cancer as a cause of suffering and death.

/,éi«- fmgm

Andrew C. von Eschenbach
Director
National Cancer Institute
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The National Cancer Institute’s Annual Report for 2004, The Nation's Progress in Cancer Research, provides
an overview of the breadth and depth of NCI-sponsored research that spans the seamless continuum of
discovery, development, and delivery and includes new and effective interventions against the complex
group of diseases called cancer. Keep in mind that the research presented here is just a sampling of the work
being done by NCI scientists and our grantees. You will find fascinating and encouraging reports from the
nation’s—and the world’s—Ilaboratories, medical clinics, and patients’ bedsides that show the progress

being made toward NCI's Challenge Goal to eliminate the suffering and death due to cancer by 2015.
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Discovery

Development

Delivery

Discovery

Discoveries are occurring at an
increasing frequency, and they
illuminate a path forward to render
cancer a manageable disease that
will no longer be a threat to life.
For example, finding and charac-
terizing cancer “susceptibility”
genes are of vital importance to
identify individuals at risk, as well
as for use as potential targets for
molecular intervention. In 2004,
studies tracked an inherited lung
cancer susceptibility gene to chro-
mosome 6 and identified a known
melanoma susceptibility gene that
also increases the risk of pancreatic
cancer. Another series of studies
suggest that overexpression of FUST
tumor suppressor genes, which
are lost or inactivated in the tumors
of most lung cancer patients, can
suppress tumor growth, even in
patients with late-stage disease.
Finally, the discovery of the Twist
gene for metastasis provides new
hope for controlling the spread

of cancer.

Development

The development of these exciting
discoveries into useful new inter-
ventions is also advancing at a
brisk pace. In 2004, a new combi-
nation drug therapy called FOL-
FOX has already helped patients
in clinical trials with previously
untreated, metastatic colorectal
cancer. Similarly, the drug borte-
zomib (Velcade®) has proven
effective in trials for patients
with multiple myeloma who have
relapsed and become resistant to

standard treatments.

Convergent with these advances
is the emergence of new imaging
technologies and nanotechnology
that enable us to detect the devel-
opment of cancer at the microscopic
and molecular levels, such as by
monitoring the erosion of telomeres
(the ends of chromosomes) which
is linked to the initiation of some
tumors. Tracking these cellular

processes makes possible the
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identification of new biomarkers
for cancer prevention, detection,
and the monitoring of patients
undergoing treatment, and it also

allows for early intervention.

The advent of molecular medicine
also addresses one of the more
vexing questions facing cancer
researchers: why do two patients
with seemingly identical cancer
types have two different responses
to the same chemotherapy? We
now know that genetics plays a
major role in this responsive/unre-
sponsive phenomenon. Featured
in this report is a study in which
researchers, using gene profiling
technology, identified a gene
expression pattern for primary
mediastinal B-cell lymphoma that
distinguishes it from other types
of large B-cell lymphomas with
poorer response rates to chemother-
apy. Understanding these subtle
genetic differences provides us
with the opportunity to identify
potential patient responders to
various treatments and to develop
and pursue other strategies for

those who are not likely to respond.

6 NATIONAL CANCER INSTITUTE

Delivery

NCI works diligently with other
government health care agencies,
medical institutions, patient advo-
cacy groups, and many other
partners to ensure that the latest
advances in cancer prevention,
diagnosis, and treatment are deliv-
ered to all individuals who can
benefit from them. For example,
NCPI’s Cancer Information Service
(CIS) and the Centers for Disease
Control and Prevention (CDC)
have been working on the front
lines of delivery by implementing
a national network of tobacco
cessation telephone “quitlines”

to bring resources within reach
of all people in the United States
who wish to stop smoking. NCI
also strengthened its ongoing
commitment to preventing and
eliminating health disparities in
2004 through a partnership with
African American churches to
improve the nutritional habits of
their congregations. In addition,
NCI’s new Cancer Disparities
Research Partnership Program
expanded its effort to assist com-

munity clinics in underserved

areas by partnering them with
NClI-designated Comprehensive
Cancer Centers, helping the clinics
to provide better oncology care
and enabling their patients to
participate in clinical trials of

promising new agents.



Organization of This Report

Our Annual Report begins with a section called In Focus that highlights
several scientific advances that illustrate NCI’s focus on the areas of
discovery, development, and delivery. These are followed by descriptions
of other scientific and programmatic advances that are grouped into
sections based on the eight strategic areas identified by NCI leadership

as essential for reaching our Challenge Goal to the nation:

1. Understand the Causes and Mechanisms of Cancer

2. Accelerate Progress in Cancer Prevention

3. Improve Early Detection and Diagnosis

4. Develop Effective and Efficient Treatments

5. Understand the Factors that Influence Cancer Outcomes

6. Improve the Quality of Cancer Care

7. Improve the Quality of Life for Cancer Patients, Survivors, and Their Families

8. Overcome Cancer Health Disparities

As this Annual Report indicates, NCI is committed to an integrated
approach to marshalling all of the many resources and approaches
necessary to make cancer a condition that is—at worst—a manageable,
chronic illness similar to most cases of heart disease and diabetes. This
report highlights profiles on groundbreaking research—examples of

NCI’s concerted, systematic approach to reaching this goal.

THE NATION'S PROGRESS IN CANCER RESEARCH: AN ANNUAL REPORT FOR 2004
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NCI supports cancer research across an integrated continuum of discovery, development, and delivery. Our
aim is to make this research as seamless as possible. NCI's activities across this continuum are broad—
encompassing basic biology, epidemiology, behavioral research, and other disciplines. This “In Focus” section

highlights a sample of the broad spectrum of research undertaken in 2004 in these three important areas.

In Focus:
Discovery,
Development,
and Delivery




Discovery

Discovery research unveils and explores the mechanisms that underlie the inner workings of cancer
cells, identifies potential weak points in cancer-causing pathways that may be vulnerable to molecularly-
targeted therapy, and screens millions of compounds for candidate cancer drugs. NCI-supported
researchers pinpoint cancer-causing genetic mutations in cancer-prone families, identify environmental
factors and behaviors that may increase cancer risk, reveal the causes of cancer health disparities,
and much more. The following advances are good examples of the progress we made in discovery
research in 2004.

Targeting the “Twist” Gene May Be One Key to
Halting the Spread of Cancer

NClI-supported researchers have identified a gene—called Twist—that
may act as a “master switch” allowing cancer cells to spread, or metasta-
size. This discovery opens the door to further research that may lead to
novel therapies targeting the Twist gene and aimed at reducing mortality

from metastasis, the leading cause of cancer death.

During the development of an embryo, the Twist gene plays an important
role in cell movement and tissue formation. When the gene is active, embry-
onic cells are able to move to their proper location and differentiate into

tissues and structures found in the adult. The Twist gene is not usually

active in adults.

Artwork of cancer cells

. . . . breaking away from a
In many cancer cells, however, the Twist gene is again turned on, and the cells stop making tumor. Credit: Russell

Kightley/Photo

a protein called E-cadherin that keeps them stuck together and anchored in their proper B

location. Without E-cadherin, cancer cells can become mobile and spread beyond their original

tissue site.

Robert Weinberg, Ph.D., of the Whitehead Institute for Biomedical Research and the
Massachusetts Institute of Technology—along with colleagues from Harvard Medical School,
France, and Israel—analyzed four cell lines in a mouse model of breast cancer. Cells from
each of these four lines form breast (mammary) tumors in mice, but differ in their ability to

spread beyond mammary tissue.
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The scientists reported that cells from the first line (called 67NR) do not spread outside the
mammary gland to other locations in the body. Cells from the second line (168FARN) can
spread to nearby lymph nodes, but not to the lungs or other organs. Cells from the third
line (4TO7) sometimes spread to the lungs, but cannot form new tumors there. Lastly, cells

from the most aggressive line (4T1) are able to metastasize and form tumors in the lungs.

Gene expression in the four cell lines was then compared using gene expression profiling,
which identifies which genes are “turned on.” The Twist gene was highly expressed in
the three mouse cell lines that are able to spread; that was not the case, however, in the
non-metastatic cell line 67NR. The Twist gene was also not expressed in normal mouse or
human breast cells. Therefore, Twist appears to be overexpressed only in cells that are

prone to metastasize.

When the researchers blocked Twist gene expression in cells from the aggressive cell line
4T1 and then injected the cells into mice, they found the cells could no longer spread to the
lungs. The researchers also studied human breast cancer tissue, discovering that Twist was

expressed at high levels only in very invasive tumor types.

Suresh Mohla, Ph.D., chief of the Tumor Biology and Metastasis Branch in NCI’s Division
of Cancer Biology, notes, “Together, the findings present a good picture that the activation
of Twist and its associated cellular processes are important for tumor metastasis. A normal
tumor may shed millions of cells a day, but very few can survive and take up residence else-
where. These investigators showed that tumor cells are very clever and are able to overcome
these barriers by appropriating the function of a very latent protein. That helps them move

in and out of blood vessels and into tissues, form new colonies, and grow.”

Research into how Twist functions in metastasis is still preliminary and must be confirmed
in other studies, including human studies. Nonetheless, NCI scientists believe the available
evidence points to potential diagnostic and treatment applications through the suppression
of Twist gene activity. This research may also help clinicians to identify more aggressive

cancers that pose a higher risk for metastasis. NCI is supporting research into other factors
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and genes that may contribute to metastasis, such as the TrkB gene that allows cancer cells
to survive after they have detached from a tumor. Investigators are also looking at the Rho

gene, which appears to prevent new cancer cells from adhering to the tumor.

Yang J, Mani S, Donaher J, Ramaswamy S, Itzykson R, Come C, Savagner P, Gitelman |, Richardson A, Weinberg R. Twist,
a master regulator of morphogenesis, plays an essential role in tumor metastasis. Cell, June 25, 2004; 117(7):927-939.

Replenishing Deleted Gene Holds Promise for Lung Cancer

Scientists at the M.D. Anderson Cancer Center and the University of
Texas Southwestern Medical Center have reported encouraging early results

in studies of a human tumor suppressor gene—called FUSTI—and its

protein product that one day may prove useful for the prevention, early

detection, and treatment of lung cancer. b

At least one copy of the FUST gene is deleted in 80 percent of lung cancers. ?
FUST1 is also frequently deleted in pre-invasive lesions of the lung. The
protein product of the FUS1 gene is normally modified after it is made by k

the addition of a type of fat molecule called myristic acid. This modification helps direct the  Colored scanning
electron micrograph

FUS1 protein to its proper location in the cell. When the modification doesn’t take place, the (SEM) of a small
e .. cancerous tumor fillin
unmodified protein is destroyed by the cell. an alveolus of the |un§_

Credit: Moredun
. . . L Scientific/Photo
In lung cells missing one copy of the FUST gene, deletion or mutation of the remaining Researchers, Inc.

copy—or not adding myristic acid to its protein product—leads to a loss of FUST tumor

suppressor activity and the development of lung cancer.

When the scientists encased FUST DNA in microscopic particles of fat called liposomes and
injected the particles into human lung cancers growing in mice, the tumor cells that made
FUST1 protein either stopped growing or were destroyed. Furthermore, when FUST DNA-
containing liposomes were injected into the bloodstream of mice that had developed metastatic
human lung tumors, the number of metastatic tumors was reduced, and the mice lived
significantly longer than control mice (an average of 80 days compared with an average
of 48 days).

THE NATION'S PROGRESS IN CANCER RESEARCH: AN ANNUAL REPORT FOR 2004 "
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Based on these results, a phase I clinical trial is under way to see if liposome-encapsulated
FUS1 DNA can inhibit tumor growth in patients with late-stage lung cancer. Early results
show that lung tumors in five out of six treated patients have stopped growing and remain

stable more than a year after treatment. The liposomes are not toxic to humans.

“The delivery of liposome-encapsulated FUST DNA into the bloodstream potentially repre-
sents a new form of lung cancer therapy,” says Jack Roth, M.D., lead investigator of the FUS1
studies and leader of the University of Texas SPORE (Specialized Programs of Research

Excellence) in Lung Cancer. John Minna, M.D., another investigator in this study, added, “We
would also like to determine whether FUST liposomes can be given as an aerosol to prevent

the development of lung cancer in people whose lungs have been damaged by smoking.”

Uno F, Sasaki J, Nishizaki M, Carboni G, Xu K, Atkinson E, Kondo M, Minna J, Roth J, Ji L. Myristoylation of the FUST protein is
required for tumor suppression in human lung cancer cells. Cancer Research, May 1, 2004; 64(9):2969-2976.

Ito I, Ji L, Tanaka F, Saito Y, Gopalan B, Branch C, Xu K, Atkinson E, Bekele B, Stephens L, Minna J, Roth J, Ramesh R. Liposomal
vector mediated delivery of the 3p FUST gene demonstrates potent antitumor activity against human lung cancer in vivo. Cancer Gene
Therapy, November 2004; 11(11):733-739.

Development

Development research moves promising new scientific discoveries in cancer research to the next
stage—the development of evidence-based interventions that can improve cancer care. In preclinical
investigations, scientists test promising cancer drug candidates, early detection and treatment-moni-
toring technologies, and other potential interventions for sensitivity, specificity, reproducibility, and
accuracy. Interventions that pass this scrutiny advance to phase | clinical trials in humans for safety
and preliminary effectiveness testing. Later-stage clinical trials evaluate experimental interventions
in larger groups of people. Equally important is NCI-supported development of discoveries in the
fields of cancer epidemiology, cancer communications, quality of care, health disparities, and cancer
surveillance. The following examples illustrate the scientific advances made in development

research in 2004.
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New Combination Therapy Prolongs Survival for Patients with Metastatic Colon Cancer

Patients with previously untreated metastatic colorectal cancer survived significantly longer,
had longer intervals without tumor progression, and experienced fewer side effects than
those receiving standard therapy in a randomized, clinical trial that tested a new combina-
tion drug regimen developed by several NCI-supported research groups. The new regimen,
known as FOLFOX, combines two existing cancer drugs (5-fluorouracil and leucovorin)

with a new drug oxaliplatin (Eloxatin).

In 2004, close to 150,000 people were diagnosed with colorectal cancer in the United States
and approximately 57,000 died from the disease. About 10 percent of United States cancer
deaths each year are due to colorectal cancer. The 5-year survival rate for localized cancer is

90 percent, but survival drops to 9 percent when the disease is diagnosed at an advanced stage.

The clinical trial of FOLFOX involved 795 participants. Each patient was randomly assigned
to one of three chemotherapy combinations—the standard therapy of irinotecan, 5-fluo-
rouracil, and leucovorin (IFL); irinotecan and oxaliplatin (IROX); or FOLFOX. Patients
treated with FOLFOX survived 30 percent longer than those treated with IFL (median
survival was 19.5 months for FOLFOX versus 15 months for IFL). FOLFOX-treated
patients also survived significantly longer without signs of tumor progression (median time
to tumor progression was 8.7 months for FOLFOX versus 6.9 months and 6.5 months for
IFL and IROX, respectively). Patients who received FOLFOX also had a higher response
rate than those who received the other treatment regimens. Overall, the side effects of
FOLFOX were generally less severe and more manageable than the effects observed with

the other two drug combinations.

“The results of this study were the main evidence used by the FDA to approve FOLFOX
for the indication of treatment of previously untreated patients with advanced colorectal
cancer,” says Richard Goldberg, M.D., of the University of North Carolina at Chapel Hill,
principal investigator of the FOLFOX trial. “The study was also responsible for a shift in
the prescribing patterns of oncologists in the United States to an oxaliplatin-based regimen

as their first line of chemotherapy in this patient group.”

Goldberg R, Sargent D, Morton R, Fuchs C, Ramanathan R, Williamson S, Findlay B, Pitot H, Alberts S. A randomized controlled trial of
fluorouracil plus leucovorin, irinotecan, and oxaliplatin combinations in patients with previously untreated metastatic colorectal cancer.
Journal of Clinical Oncology, January 1, 2004; 22(1):23-30.
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New Treatment Found for Drug-Resistant Multiple Myeloma

The drug bortezomib (Velcade®)—one of a new class of drugs called proteasome inhibitors
—has proven effective in clinical trials for patients with multiple myeloma that has relapsed

and become resistant to standard treatments.

In a phase III trial, 669 patients with relapsed multiple myeloma were randomly assigned to
receive bortezomib or high-dose dexamethasone, an agent commonly used to treat multiple
myeloma. Those receiving bortezomib had higher response rates, a longer time to disease

progression, and greater survival times.

Bortezomib works by inhibiting the activity of structures inside cells called proteasomes.
Proteasomes are like garbage disposals that chew up abnormal or damaged proteins so they
can not interfere with the normal workings of the cell. By blocking this garbage disposal
system, bortezomib allows proteins to build up in myeloma cells and forces the cells into

apoptosis—“suicide mode.”

“Bortezomib represents a new paradigm in myeloma treatment because it targets both the
tumor cell and bone marrow microenvironment to overcome resistance to conventional
therapies,” says Kenneth C. Anderson, M.D., of Boston’s Dana-Farber Cancer Institute.
Anderson is the senior author of the published report of the phase III trial. He is also the
principal investigator of the NCI-supported Myeloma SPORE (Specialized Programs of

Research Excellence).

Anderson and his colleagues are using gene profiling, proteomics, cell-signaling studies, and
animal models to define the drug’s exact mechanisms of action. These kinds of correlative
studies are helping them devise new clinical trials to couple bortezomib with therapies that

may enhance its activity and prevent the emergence of resistance to the new therapy.

Bortezomib received accelerated approval by the Food and Drug Administration in 2003
for patients with drug-resistant multiple myeloma. NCI is sponsoring more than 30 clinical

trials with bortezomib—alone or in combination with other treatments—in lymphoma,
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myeloma, leukemia, and cancers of the liver, colon and rectum, head and neck, lung, stomach,

esophagus, kidneys, bladder, and ovaries.

Richardson P, Barlogie B, Berenson J, Singhal S, Jagannath S, Irwin D, Rajkumar S, Srkalovic G, Alsina M, Alexanian R, Siegel D,
Orlowski R, Kuter D, Limentani S, Lee S, Hideshima T, Esseltine D, Kauffman M, Adams J, Schenkein D, Anderson K. A phase 2 study
of bortezomib in relapsed, refractory myeloma. New England Journal of Medicine, June 26, 2003; 348(26):2609-2617.

Richardson P, Sonneveld P, Schuster M, Irwin D, Stadtmauer E, Facon T, Dalton W, Harousseau J, San Miguel J, Anderson K.
Bortezomib vs. dexamethasone in relapsed multiple myeloma: A phase 3 randomized study. Journal of Clinical Oncology, 2004
Proceedings of the American Society of Clinical Oncology, 22(14S) (July 15 Supplement), 2004: 6511.

Richardson P, Sonneveld P, Schuster M, Irwin D, Stadtmauer E, Facon T, Harousseau J, Ben-Yehuda D, Lonial S, Goldschmidt H, Reece
D, San-Miguel J, Blade J, Boccadoro M, Cavenagh J, Dalton W, Boral A, Esseltine D, Porter J, Schenkein D, Anderson K. Bortezomib or
high-dose dexamethasone for relapsed multiple myeloma. New England Journal of Medicine, June 16, 2005; 352(24):2487-2498.

Delivery

Delivering interventions that emerge from discovery and development research is ultimately the
responsibility of health care providers and public health agencies. Nonetheless, NCI uses a variety of
mechanisms and forms diverse partnerships to ensure our research findings reach local communities
and are translated into practices that will make a difference in peoples’ lives. We proactively dissemi-
nate information about research findings, opportunities to participate in clinical trials, and new
interventions through a range of cancer communications activities that supplement the efforts of
medical journals and the news media. The following examples illustrate our progress towards fostering

the delivery of new cancer interventions in 2004.

Network of Phone “Quitlines” Provides Assistance to Smokers Who Want to Quit

Tobacco use is the number one preventable cause of premature death in the United States.

The use of tobacco products has been associated with cancers of the lung, oral cavity, nasal
cavity, trachea, larynx, pharynx, esophagus, stomach, pancreas, liver, colon, kidney, bladder,
and cervix, as well as with myeloid leukemia, other lung diseases, heart disease, and stroke.

Currently, 46 million Americans smoke and 70 percent of those smokers would like to quit.

THE NATION'S PROGRESS IN CANCER RESEARCH: AN ANNUAL REPORT FOR 2004
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An Information
Specialist from NCI's
Cancer Information
Service.

Studies have shown that telephone counseling services
—known as tobacco or smoking “quitlines”—can
be especially helpful for people who lack access to
other smoking cessation resources. Quitlines can also
be an effective adjunct to other methods people use
to quit. Randomized trials have also shown that tele-
phone counseling can significantly increase long-term
quit rates when compared to the use of self-help

materials alone.

To provide the highest level of assistance to smokers across the country who want to quit,
the U.S. Department of Health and Human Services (HHS) established a new toll-free
telephone number (1-800-QUITNOW) in 2004 that serves as a single access point to an
evolving national network of tobacco quitlines operated by many states. By providing one
easy-to-remember telephone number, smokers in every state will have access to support

services and the most up-to-date information they need to quit.

“The benefit of this network is that it provides a single access point for smokers so that every
smoker can get the tools that he or she needs to stop smoking,” said former HHS Secretary

Tommy G. Thompson when he announced the launch of the national network of quitlines.

This initiative is being implemented by NCI’s Cancer Information Service (CIS), the Centers

for Disease Control and Prevention (CDC), and the North American Quitline Consortium.

The initiative has three main components:

e States with existing quitlines will receive increased funding to enhance their existing quit-
line services. Currently, 36 states have tobacco quitlines that deliver information, advice,
support, and referrals to smokers, regardless of their geographic location, race, ethnicity,
or economic status. States can use the additional funding to expand their quitlines’ hours
of operation, hire bilingual counselors, build referral links to local health care systems, or

promote quitlines to more individuals.
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e States that do not have quitlines will receive grants to establish them and to provide their

residents with the tools they need to quit smoking.

e NCI CIS telephone counselors will provide assistance to individuals in states that do not

have quitlines.

The CIS will continue to offer smoking cessation counseling in English and in Spanish
through NCI’s Smoking Quitline (1-877-44U-QUIT) and in English through the NCI Web
site’s LiveHelp Service (https://cissecure.nci.nih.gov/livehelp/welcome.asp). In addition, the
NCI and HHS are exploring partnerships with quitlines that currently provide additional
language services to help meet the needs of smokers who do not speak English or Spanish.
Finally, an Internet-based service—www.smokefree.gov—is now available and provides
access to quitline numbers currently offered by individual states and the NCI. The smoke-
free.gov site also offers an online guide to quitting, instant messaging with NCI experts on

smoking cessation, and downloadable guides on how to stop using tobacco products.

1-800-QUITNOW
1-877-44U-QUIT
https://cissecure.nci.nih.gov/livehelp/welcome.asp

www.smokefree.gov

Molecular Test Predicts Risk of Breast Cancer Recurrence for Many Women

Researchers have developed a molecular test that helps to determine the risk of distant
recurrence—that is, recurrence outside the breast—for women who have been treated for
early stage, estrogen-dependent breast cancer. This information can help a woman and
her doctor decide whether or not she should receive chemotherapy in addition to standard

hormonal therapy with the drug tamoxifen or an aromatase inhibitor.

The test, called oncotype DX™, is used to predict the 10-year risk of distant breast cancer
recurrence. It is now offered as a reference test by an approved lab and can be used with
nearly 50 percent of all newly diagnosed breast cancer patients in the United States. Recent

™

research studies suggest that women with high recurrence scores on oncotype DX™ testing
will benefit from chemotherapy, whereas the benefit for women with low recurrence scores

would be negligible.

THE NATION'S PROGRESS IN CANCER RESEARCH: AN ANNUAL REPORT FOR 2004

17



18

To use the oncotype DX™ test, the breast tumor and surrounding tissue are removed during
surgery and sent to a pathology laboratory where the tissue specimen is preserved, or fixed,
by being embedded in paraffin wax. Ribonucleic acid (RNA) is extracted from several thin
sections of the specimen and used to analyze the expression levels of 21 genes in the tumor.
The results of this gene expression analysis are then converted into a recurrence score from
0 to 100. A score of 17 or less indicates a low risk of distant recurrence. A score of 18 to
30 indicates an intermediate risk of distant recurrence, and a score of 31 or higher indicates

a high risk of distant recurrence.

The oncotype DX™ test was developed through collaboration of the National Surgical
Adjuvant Breast and Bowel Project (NSABP), a clinical trials cooperative group supported
by the NCI, and Genomic Health, Inc.

“This test has the potential to change medical practice by sparing thousands of women each
year—for whom disease recurrence is unlikely—from the unnecessary and harmful side
effects associated with chemotherapy,” says JoAnn Zujewski, M.D., senior investigator in

NCI’s Cancer Therapy Evaluation Program.

Paik S, Shak S, Tang G, Kim C, Baker J, Cronin M, Baehner F, Walker M, Watson D, Park T, Hiller W, Fisher E, Wickerham D, Bryant J,
Wolmark N. A multigene assay to predict recurrence of tamoxifen-treated, node-negative breast cancer. New England Journal of
Medicine, December 30 2004; 351(27):2817-2826.

Paik S, Shak S, Tang G, Kim C, Baker J, Cronin M, Baehner R, Walker M, Watson D, Bryant J, Wolmark N. Risk classification of
breast cancer patients by the Recurrence Score assay: comparison to guidelines based on patient age, tumor size, and tumor grade.
27th Annual San Antonio Breast Cancer Symposium, 2004.
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Cancer is a complex set of diseases that scientists are striving to understand from multiple perspectives.
Research that improves our understanding of its causes and the mechanisms that underlie its development
—from assessing cancer risk to explaining the process of metastasis—is essential to our ability to develop
and apply interventions to preempt cancer initiation and progression. NCl supports individual efforts as well
as large interdisciplinary and multidisciplinary programs to unravel the complexities of multiple cancer risk
factors and to understand specific types of cancer. This research forms the foundation for effective interven-
tions to prevent, detect, diagnose, and treat cancer and to predict patient response to therapy. The advances

described in this section provide a glimpse of the progress NCI has made in 2004 towards understanding the

causes and mechanisms of cancer.

Understanding
the Causes and
Mechanisms
of Cancer
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Inherited Lung Cancer Gene Tracked to Chromosome 6

Scientists have pinpointed the approximate genetic address that appears to be associated
with inherited lung cancer risk. The researchers with the Genetic Epidemiology of Lung
Cancer Consortium—a collaboration of 12 universities and research institutions, including
the National Human Genome Research Institute—looked at 52 families in which at least
three first-degree family members had been diagnosed with lung, laryngeal, or throat cancers.
Using genetic markers—DNA sequences at known locations on human chromosomes—

the scientists identified a region on chromosome 6 as the probable neighborhood of the

offending gene.

Exactly which gene is the culprit remains unknown at this time, notes
Jonathan Wiest, Ph.D., with NCI’s Center for Cancer Research. He
likens the genetic markers used to identify the lung cancer susceptibility
gene’s location to mile markers on a highway. “The markers don’t tell
you what is located nearby—just where you are along the chromosome,”

Jonathan Wiest Wiest says.

Identifying the specific gene from among numerous likely candidates will take at least two
years of looking more closely at chromosome 6, Wiest predicts. Such a discovery may make
possible genetic screening to identify those individuals at higher risk of lung cancer based
on an inherited factor. The identified individuals could then be followed closely for early

detection and treatment.

In an important related finding from the study, any amount of smoking—even a small
amount—seemed to increase the risk of lung cancer substantially among carriers of the
suspected gene. For non-carriers, on the other hand, the risk increased proportionately

the more they smoked.

Bailey-Wilson J, Amos C, Pinney S, Petersen G, de Andrade M, Wiest J, Fain P. Schwartz A, You M, Franklin W, Klein C, Gazdar A,
Rothschild H, Mandal D, Coons T, Slusser J, Lee J, Gaba C, Kupert E, Perez A, Zhou X, Zeng D, Liu Q, Zhang Q, Seminara D, Minna J,
Anderson M. A major lung cancer susceptibility locus maps to chromosome 6q23-25. American Journal of Human Genetics, September
2004; 75(3):460-474.
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Melanoma Susceptibility Gene Also Increases Yy
Risk of Pancreatic Cancer

A gene mutation known to increase a person’s risk of developing melanoma
may also make individuals with this mutation more prone to developing
pancreatic cancer, according to a study by scientists in NCI’s Division of |
Cancer Epidemiology and Genetics (DCEG).

The NCI researchers examined the incidence of non-melanoma cancers L 2y
among 253 people from 15 families with a history of melanoma and in ’C‘ ) o’
which mutations in the CDKN2A gene, a known melanoma susceptibility ¥ il

gene, had been identified. They compared cancer incidence among 117 family members who Human tumor cells from

. . . . . the pancreas.
tested positive for a mutation (carriers) and 136 who tested negative (noncarriers). These

individuals were followed prospectively for 4 to 26 years starting in the 1970s.

Family members who had a CDKN2A mutation were found to be at significantly increased
risk of developing any type of non-melanoma cancer, although the risk was limited mainly
to digestive system tumors, particularly pancreatic cancer. Twelve of the mutation carriers
developed a non-melanoma cancer during the study’s observation period, compared with only
two of the noncarriers. Pancreatic cancer was diagnosed in four of the mutation carriers and in
none of the noncarriers. The number of pancreatic cancers expected to develop in the muta-

tion carriers was 0.1, based on the incidence of pancreatic cancer in the general population.

The association between CDKN2A gene mutation and the susceptibility
to various cancers had been suggested by earlier studies, including

a review by DCEG’s Alisa Goldstein, Ph.D.—lead investigator of

this study—who analyzed published reports of pancreatic cancer in

melanoma-prone families. However, unlike most of the earlier studies,

the CDKN2A-mutation status of all participants in this study was

Alisa Goldstein individually determined.

Despite the increased non-melanoma cancer risk associated with CDKN2A gene mutations

in this study, melanoma remained the most common cancer developed by mutation carriers.

As in the general population, individuals at high risk for melanoma can reduce their risk by

reducing sun exposure and monitoring their skin for early warning signs.
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With regard to the CDKNZ2A gene’s suggested association with pancreatic cancer, Goldstein
cautions that additional analysis is required because of the limited sample size and the narrow
spectrum of CDKN2A mutations in the studies undertaken thus far. “In the next five years,
we hope to clarify the relationship between melanoma, pancreatic cancer, and CDKN2A gene
mutations,” says the NCI investigator. “We believe ongoing studies will be very important
in furthering our understanding of the etiology of pancreatic cancer, which currently is

poorly understood.”

Goldstein A, Struewing J, Fraser M, Smith M, Tucker M. Prospective risk of cancer in CDKN2A germline mutation carriers.Journal
of Medical Genetics, June 2004; 41(6):421-424.

Goldstein A. Familial melanoma, pancreatic cancer and germline CDKN2A mutations. Human Mutation, May 5, 2004; 23(6):630.

New Insights into Hormone-Independent Prostate Cancer Offer Hope
for Better Treatments

The most common type of prostate cancer is called “hormone-depend-
ent.” It is often treated by lowering blood levels of the male hormone
testosterone in combination with treatments that target the hormone
receptors in prostate cancer cells. These treatments are initially effective
but ultimately fail because the growth of prostate cancer cells eventually
becomes “hormone-independent.” Research results from two groups of
investigators have now provided new insights into why this happens

and suggests ways it might be avoided.

When prostate cancer is first diagnosed as being hormone-dependent, it means that the
tumor needs androgens (male hormones) to grow. Androgens bind to a protein called the
androgen receptor inside prostate cancer cells, and the resulting hormone-receptor complex

turns on cellular machinery that drives tumor growth.

One group studying the hormone-independence problem was led by Charles L. Sawyers,
M.D., of the Howard Hughes Medical Institute, David Geffen School of Medicine, Jonsson
Comprehensive Cancer Center, University of California at Los Angeles (UCLA).

Using gene expression profiling and other state-of-the art methods, Sawyers’ group discovered

that androgen receptor levels are higher in prostate cancer cells that have become hormone
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independent. They also found that elevating androgen receptor levels in hormone-dependent
prostate cancer cells by only three-fold was sufficient to make the cancer cells become
hormone independent. These higher levels of androgen receptors enable prostate cancer cells
to grow in the presence of very small amounts of androgen. Furthermore, the investigators
discovered that, when androgen receptor levels are elevated, the prostate cancer drug bica-
lutamide (Casodex®)—which competes with androgens for binding to the androgen receptor
and, therefore, blocks the effects of androgens in the prostate—acted like an androgen

instead of an antiandrogen, and thus promoted tumor cell growth as well.

“Androgen receptor overexpression is one way a prostate tumor is able to escape therapy,”
Sawyers says. “It is critical to the tumor’s survival.” The UCLA team is doing additional
research to determine how androgen receptors are able to use antiandrogens, such as bica-
lutamide, as androgens. They hope to identify a new generation of antiandrogen treatments

that prostate cancer cells cannot hijack in this way.

The other research team, which was led by James L. Mohler, M.D., of the Roswell Park
Cancer Institute, discovered that patients who developed hormone-independent, recurrent
prostate cancer while undergoing treatment aimed at reducing androgen levels in their bodies
had enough androgen in their tumor tissue to activate the androgen receptor. Whether these

androgens were made by the adrenal gland or the tumor tissue itself is not clear.

Taken together, these two sets of results indicate that hormone-independent prostate cancer
is not really hormone independent after all. Both research groups see opportunities in these

results for the development of more effective treatments for advanced prostate cancer.

Chen C, Welshie D, Tran C, Baek S, Chen R, Vessella R, Rosenfeld M, Sawyers C. Molecular determinants of resistance to antiandro-
gen therapy. Nature Medicine, January 2004; 10(1):33-39.

Mohler J, Gregory C, Ford O 3rd, Kim D, Weaver C, Petrusz P, Wilson E, French F. The androgen axis in recurrent prostate cancer.
Clinical Cancer Research, January 2004; 10(2):440-448.

Treatment for Bone Marrow Disorder Increases Risk of Cancer

Treatments for cancer or other diseases may sometimes increase a patient’s risk for developing
and dying from cancer later in life. Scientists at NCI and the Hopital Saint Louis in Paris,
France have discovered this is especially the case for patients with Fanconi anemia (FA), an

inherited disease that primarily affects the bone marrow.
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1. Understanding the Causes and Mechanisms of Cancer

Patients with FA suffer from a decreased production of all types of blood
cells—a condition called aplastic anemia—which leads to other problems,
such as infections, bleeding, and fatigue. These patients also have a high
risk of leukemia and certain kinds of solid tumors. The only current
long-term treatment for FA is bone marrow transplantation. While this
procedure normally has risks, the risks appear to be compounded in

FA patients.

In a study involving 262 individuals, the researchers demonstrated that bone marrow trans-
plantation increases the already elevated risk of squamous cell cancer, primarily of the head
and neck, in patients with FA. Patients who underwent bone marrow transplantation had a
4.4-fold higher risk of developing squamous cell cancer than those who did not undergo this
procedure. Furthermore, the cancers occurred at significantly younger ages among the trans-
plant patients, with a median age of onset of 18 years among transplant patients compared

with a median age of onset of 33 years for patients who had not undergone transplantation.

“Qur data suggest that clinicians should advise FA patients about
long-term complications, including squamous cell cancers of the head
o and neck,” says Blanche P. Alter, M.D., M.P.H., of NCI’s Division of
' Cancer Epidemiology and Genetics and one of the two NCI authors
of the study’s report. “Long-term surveillance for cancer should start

Blanche Alter soon after transplant, even in young recipients,” she cautions.

Alter is leading a prospective cohort study of persons with FA and other inherited bone
marrow-failure syndromes to provide specific information about the types of cancer that
develop in these patients and other associated risk factors, including complications from

the transplants.

Rosenberg P. Socie G, Alter B, Gluckman E. Risk of head and neck squamous cell cancer and death in patients with Fanconi Anemia
who did and did not receive transplants. Blood, January 1, 2005; 105(1):67-73.

Etiologic investigation of cancer susceptibility in Inherited Bone Marrow Failure Syndromes (IBMFS) http://marrowfailure.cancer.gov.
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Ultraviolet B Rays in Sunlight Identified as Primary Risk Factor for Melanoma

Exposure to the ultraviolet (UV) rays in sunlight has long been recognized as a major risk
factor for melanoma skin cancer, but it was not known whether longer UV wavelengths
(UVA), shorter UV wavelengths (UVB), or both are the culprit. NCI-supported research
now implicates UVB as the primary offender and shows that UVB exposure in combination
with increased production of growth factors for melanocytes—the cells that give rise to

melanomas—causes melanoma skin cancers in animal models of the human disease.

In one study that was reported in 2004, researchers at the George Washington University
Medical Center (GWUMC) and at NCI irradiated newborn mice with a specialized light
source that is able to produce UVA alone, UVB alone, a combination of UVA and UVB,
or a simulation of regular sunlight. The mice were genetically engineered to over-produce
a protein called hepatocyte (liver cell) growth factor/scatter factor (HGF/SF). HGF/SF had
previously been shown to stimulate the growth, development, and motility (ability to move
or migrate) of melanocytes. When they are exposed to UV light, these genetically-altered
mice develop melanomas that are biologically similar to human melanomas. It is also of
interest that only newborn mice of this type develop melanoma tumors when they are
exposed to UV light. Mice irradiated as adults do not form melanomas in response to UV
exposure. The researchers found that UVB rays, but not UVA rays, were able to induce

melanomas in these high-risk mice.

In another study reported in 2004, researchers at the Wistar Institute, the Karolinska Institute,
and the University of Pennsylvania grafted human skin from newborns and adults onto
mice and then injected the grafts with DNA that contained the genetic instructions for three
different human growth factors—basic fibroblast growth factor (bFGF), stem cell factor
(SCF), and endothelin-3 (ET-3)—that had previously been shown to be growth factors for
melanocytes. In skin grafts that overexpressed all three growth factors, melanomas could

be induced by exposure to lamps containing a mixture of wavelengths including UVB. The
tumors that developed in skin grafts from adults were less severe than those induced in skin

grafts from newborns.

These findings are consistent with other evidence that suggests sunlight-induced skin damage

during childhood has a greater influence on later melanoma development than sun-induced
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1. Understanding the Causes and Mechanisms of Cancer

skin damage during adulthood. Researchers plan to investigate this relationship further and

to identify which UVB wavelengths pose the greatest risks for melanoma.

“By identifying UVB as the initiating waveband for melanoma, we are in a strong position to
study narrow-band, wavelength-specific induction of melanoma throughout the UVB spectrum,”
says Edward C. De Fabo, Ph.D., research professor at GWUMC and lead investigator for
the GWUMC and NCI study. “If successful, we will have developed a ‘weighting’ function
that will allow us to measure melanoma-specific UVB doses from a given light source—
be it the sun or artificial sources such as tanning lamps. This research could also lead to
the development of more effective sunscreens and UVB monitoring and alerting systems,”
adds De Fabo.

De Fabo E, Noonan F, Fears T, Merlino G. Ultraviolet B but not ultraviolet A radiation initiates melanoma. Cancer Research, September
15, 2004,64(18):6372-6376.

Berking C, Takemoto R, Satyamoorthy K, Shirakawa T, Eskandarpour M, Hansson J, VanBelle P, Elder D, Herlyn M. Induction of
melanoma phenotypes in human skin by growth factors and ultraviolet B. Cancer Research, February 1, 2004;64(3):807-811.

Collaborative Studies Cast a Wide Net
to Understand the Causes of Cancer

One of NCIs top priorities is to understand how genes
that increase an individual’s susceptibility to cancer
are influenced by environmental factors, such as a
person’s diet, the medications they take, or their

exposures to chemicals.

To accomplish this goal, NCI fosters the development

of research consortia—groups of collaborating insti-

tutions and investigators—to conduct both cohort
and case-control studies of the interactions between genes and the environment that might
contribute to the development of cancer. The creation of such consortia is part of the
revolutionary shift to “big science,” where multidisciplinary teams of scientists pool their

resources and expertise to conduct research on a much larger scale.
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One such endeavor is the Consortium of Cohorts, an international collaboration bringing
together intramural and extramural investigators responsible for 23 independently funded
population cohorts with 1.2 million participants, thousands of whom have developed cancer
or are likely to be diagnosed with cancer in the near future. Each cohort within the consor-
tium supplies extensive information on known or suspected risk factors for cancer, as well

as biospecimens that are collected before the diagnosis of cancer.

A current study involves 600,000 individuals and focuses on the risks of breast and prostate
cancer associated with variations in hormone- and growth factor-related genes. Participating
in this study are the following cohorts: the Prostate, Lung, Colorectal, and Ovarian Cancer
Screening Trial; the Alpha-Tocopherol Beta-Carotene Prevention Study; the Physicians’
Health Study I and II; the Nurses’ Health Study; the Health Professionals Follow-up Study;
the Harvard’s Women’s Health Study; the American Cancer Society’s Cancer Prevention
Study-II; the European Prospective Investigation into Cancer and Nutrition; and the Multi-

ethnic Cohort.

Investigators responsible for population- or hospital-based case-control studies have estab-
lished case-control consortia to study the less common or highly lethal cancers that cannot
be easily evaluated in cohort studies. In one example, NCI-supported investigators—inside
and outside the Institute—have joined forces in a coordinated series of case-control studies
focused on non-Hodgkin lymphoma (NHL). The International Lymphoma Epidemiology
Consortium—or InterLymph—is focused on identifying the reasons for the increasing
incidence of NHL around the world. InterLymph represents a new generation of large-scale
molecular epidemiologic studies that have been initiated in North America, Europe, and
Australia. This consortium includes essentially all major ongoing epidemiologic studies of

NHL and provides a good model for the study of less common malignancies.

NCI is also establishing family-based consortia to identify major hereditary susceptibility
genes, determine how they affect cancer risk, and study how that risk is modified by other

genetic and environmental factors.

http://epi.grants.cancer.gov/Consortia/cohort.html
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Prevention is our first line of defense against cancer. Efforts to prevent cancer focus on understanding and
modifying behaviors that increase risk, mitigating the influence of genetic and environmental risk factors,
and interrupting cancer-causing processes through early medical intervention. For example, discoveries
made in 2004 about tobacco use and addiction are helping us to better understand how to prevent more
people from starting to smoke and to equip smokers and other tobacco users with ways to quit. Qur progress
in chemoprevention research has brought us a step closer to a future where many cancers are preempted
through use of well-tolerated medicines, vitamins and minerals, food components, and other agents. The
following advances highlight some of this progress.

Accelerating
Progress 1n
Cancer
Prevention




Vaccine Blocks Virus Infections Associated With Cervical Cancer

An experimental vaccine appears to provide nearly complete protection
against infections caused by two strains of human papilloma virus (HPV)
that are responsible for 70 percent of cervical cancers worldwide. In a
randomized, controlled clinical trial, the vaccine was also found to be
highly effective against persistent infections caused by the two strains—
HPV-16 and HPV-18—as well as in preventing cellular abnormalities

caused by these viruses.

Light micrograph of a
cervical smear revealing
infection with the human

The vaccine, produced by GlaxoSmithKline Biologicals, was based on technology developed
by NCI scientists who were led by John Schiller, Ph.D., and Douglas Lowy, M.D., in NCI’s gif’e"r:‘zzf; L’Z:‘OS-L ﬁ)fé‘x/
Center for Cancer Research (CCR). Work done by Schiller, Lowy, and their CCR colleagues Photo Researchers, Inc.
laid the foundation for the production of HPV “virus-like particle,” or VLP, vaccines. VLPs

contain the L1 outer coat protein of HPV and are noninfectious. They are produced in

insect cells or yeast cells by use of recombinant DNA technology. The cells make large

amounts of the L1 protein, which then self assembles into particles that look like HPV but

do not contain the virus’ genetic material.

The vaccine used in the clinical trial contained a mixture of HPV-16 and HPV-18 VLPs. In
the trial, 1,113 women from Canada, Brazil, and the United States were randomly assigned
to receive three doses of the HPV-16/18 vaccine or a placebo. The second and third doses
of vaccine or placebo were given 1 month and 6 months after the initial injection. The
researchers found that the vaccine was 91.6 percent effective in protecting against infections
with HPV-16 or HPV-18 in women who were treated according to the trial’s protocol. In
addition, the vaccine was 100 percent effective in helping to eliminate virus infections that
occurred during the study period, and it was 93.5 percent effective in preventing cervical
cell abnormalities associated with HPV-16 or HPV-18 infection.

“The data from this study and others like it are extraordinarily strong,” says NCI’s Schiller.
According to the scientist, HPV vaccination to prevent cervical cancer could have a substan-
tial life-saving impact, especially in many developing countries that do not have screening
to detect precancerous danger signs. Cervical cancer is the second-most common cancer
among women worldwide and kills more than 200,000 women each year, most of them in

developing countries.

Harper D, Franco E, Wheeler C, Ferris D, Jenkins D, Schuind A, Zahaf T, Innis B, Naud P, De Carvalho N, Roteli-Martins C, Teixeira J,
Blatter M, Korn A, Quint W, Dubin G. Efficacy of a hivalent L1 virus-like particle vaccine in prevention of infection with human papillo-
mavirus types 16 and 18 in young women: a randomized controlled trial. Lancet, November 13, 2004; 364(9447):1757-1765.
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2. Accelerating Progress in Cancer Prevention

Heavy Smoking During Pregnancy Increases Risk of Lifetime Nicotine Dependence
Among Offspring
New evidence provides the first link between maternal smoking during pregnancy and lifetime

nicotine dependence among the mothers’ offspring.

Scientists from Brown and Harvard Universities interviewed 1,248 adult
offspring of pregnant women who enrolled in the New England cohort
of the National Collaborative Perinatal Project (NCPP) between 1959
and 1966. The NCPP was initially designed to collect information about

the women’s pregnancies and their children’s development from the time

the mothers enrolled in the study through the first seven years of their
Raymond Niaura children’s lives. The offspring were later contacted—when they were
between 17 and 39 years of age—and interviewed about their history of nicotine and

marijuana use and dependence.

The scientists found that the children of heavy smokers—defined as women who smoked a
pack or more of cigarettes during any of their pregnancy days—were twice as likely to
progress from ever smoking to nicotine dependence than the children of women who never
smoked. The difference in progression to nicotine dependence remained the same between the
two groups after adjusting for offspring gender and age at interview, as well as for their
mothers’ socioeconomic status and age at the time of pregnancy. The influence of maternal
smoking on offspring appears limited to nicotine dependence and was not associated with

Credit: lan Boddy/ marijuana dependence.
Photo Researchers, Inc.

The link between maternal smoking during pregnancy and nicotine
dependence in offspring is consistent with other evidence and suggests
that fetal nicotine exposure affects the developing brain. Another expla-
nation for these findings is that mothers who continued to smoke heavily
after pregnancy exposed their children to high concentrations of nicotine
in breast milk. A less likely explanation is that the children were exposed

to nicotine in secondhand smoke.

The scientists noted that their findings have important public health

implications. Nearly half of all women smokers in the United States
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continue to smoke during their pregnancies—amounting to about 12 percent of all women
who give birth in this country. This means that more than half a million infants annually

are exposed to nicotine before they are born.

Buka S, Shenassa E, Niaura R. Elevated risk of tobacco dependence among offspring of mothers who smoked during pregnancy:
a 30-year prospective study. American Journal of Psychiatry, November 2003; 160(11):1978-1984.

Major Prevention Trials Complete Recruitment of Study Participants

Two important, NCI-sponsored prevention trials completed large-scale recruitment of their
study subjects in 2004 — passing major milestones in the effort to determine whether certain

dietary supplements, drugs, or other compounds can lower the risk of developing certain cancers.

The SELECT (Selenium and Vitamin E Cancer Prevention Trial) study is testing the effec-
tiveness of the nutrients selenium and vitamin E in preventing prostate cancer. More than
35,000 men—age 55 and older—were recruited to participate in SELECT. Because prostate
cancer generally strikes African American men more often and at an earlier age than Caucasian
men, African Americans age 50 and older are also participating in the trial. Final results
from SELECT are anticipated in 2013.

The STAR (Study of Tamoxifen and Raloxifene) trial is comparing the
effectiveness of the drugs tamoxifen and raloxifene in preventing breast

g 7;4£ cancer in over 19,000 postmenopausal women who are at increased risk

i A for the disease. Both drugs have been shown to reduce the risk of breast
Amd Raloodiene cancer in previous trials. The STAR trial is a head-to-head comparison

of the two drugs. An important part of STAR is assessing the long-term safety of raloxifene

versus tamoxifen in women at increased risk of breast cancer. Researchers hope to announce

results from STAR sometime in 2006.

To foster research toward the discovery of new prevention agents, NCI’s Division of Cancer
Prevention (DCP) formed a multi-center Clinical Trials Consortium in 2003. This consortium
is designed to encourage, support, and fund early-phase prevention trials. “We are seeking
to identify agents or strategies that could later be tested and confirmed in a phase III trial,”

says Eva Szabo, M.D., chief of DCP’s Lung and Upper Aerodigestive Cancer Research Group.
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“The Consortium will test preliminary effectiveness of the next promising agents and also

identify the appropriate population in which to conduct additional testing.”

NCI works with six primary institutions and over 40 additional clinical sites that are part of
the Clinical Trials Consortium. Among the Consortium’s current studies are investigations
into the use of an antidiabetic drug to reverse oral leukoplakia (abnormal patches of tissue
in the mouth that may become cancerous); tea polyphenols to lower the risk for cancers of
the cervix, breast, and esophagus; soy isoflavones to prevent bladder cancer; lycopene to

prevent prostate cancer; and statins to reduce the risk of colorectal and melanoma skin cancers.

Agents that show promise in Consortium investigations will then be considered for larger
trials, similar to SELECT and STAR.

http://www.cancer.gov/clinicaltrials/digestpage/SELECT
http://www.cancer.gov/clinicaltrials/digestpage/STAR

http://www.cancer.gov/newscenter/pressreleases/preventtrials

Large Study Links Obesity to Cancer Risks in U.S. Men

In one of the largest studies to investigate the relationship between obesity and cancer risks
among men, NCI’s Division of Cancer Epidemiology and Genetics (DCEG) has confirmed
earlier associations between obesity and certain cancers—for example, colon, prostate, and
kidney cancers—and identified possible associations between obesity and other types of
cancer. The study also contributed important new information about obesity and cancer
risks among African American men. Previous studies of the relationship between obesity

and cancer were conducted primarily in American or European Caucasian populations.

The men (3,668,486 Caucasian and 832,214 African American) were military veterans
who had been hospitalized in Veterans Administration hospitals with a diagnosis of obesity
between 1969 and 1996. The men’s health status was followed from the time they were
discharged from the hospital until they were diagnosed with cancer, they died, or the follow-up
period ended, whichever happened first. The incidence of cancer among men hospitalized
with a diagnosis of obesity was compared with the incidence of cancer among men who

had been hospitalized for other reasons.
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The researchers found that, among Caucasian men, obesity significantly elevated the risk of
cancers of the lower esophagus, gastric cardia (upper part of the stomach), small intestine,
colon, rectum, liver, gallbladder, pancreas, ampulla of Vater (where ducts from the liver and
pancreas enter the small intestine), breast, prostate, bladder, kidney, thyroid, and connective
tissue, as well as of melanoma, multiple myeloma, and leukemia. These risks persisted for liver
and pancreatic cancer even among the men who had no history of alcoholism or diabetes.
Among African American men, obesity significantly elevated the risk of cancers of the colon,
extrahepatic (outside the liver) bile ducts, prostate, kidney, and thyroid, as well as of

melanoma, multiple myeloma, and leukemia.

“Although there were some differences, the incidence pattern for various types of cancer was
generally similar for African American men and Caucasian men,” says DCEG epidemiologist
Claudine Samanic, M.A., M.S. “Since the rates of overweight and obesity are increasing in

the United States as well as globally, we need to learn as much as we can about the relation-

ship between excess body weight and cancer.”

“As in every study, ther