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From the Chairman:

It is with great pleasure that I transmit this report, Cancer at a Crossroads: A Report to Congress for
the Nation, by the Nationa! Cancer Advisory Board (NCAB) Subcommittee to Evaluate the National
Cancer Program (NCP). This evaluation was undertaken at the request of both the House of
Representatives and Senate Appropriations Subcommittees on Labor, Health and Human Services,
Education, and Related Agencies to assess the achievements of the NCP, identify barriers to reducing the
burden of cancer, and make recommendations for future research and Program directions.

From the outset, it was this Subcommittee’s firm belief that the National Cancer Program comprises
not just the cancer research community, but government at all levels, business and industry, the total health
care system, and every individual citizen. Unless all of these constituents recognize their potential to
minimize the impact of this affliction and take appropriate actions, cancer will continue to ravage our
population. The Subcommittee has concluded that the strongest strategy for a renewed War on Cancer
includes three essential elements: 1) applying currently available knowledge about cancer prevention and
care to all segments of the population; 2) increasing support for translational research that develops basic
cancer knowledge into preventive strategies, new technologies, and effective treatments; and 3) increasing
support for basic cancer research to ensure the continued flow of new discoveries that lead to better cancer
prevention and care.

The Congress requested that the Subcommittee draw together diverse constituencies and scientific
disciplines to recommend future directions for the National Cancer Program. As confirmed by the
membership roster contained in the report, the individuals who gave so generously of their valuable time to
this endeavor are among the most respected professionals in cancer prevention and control, epidemiology,
environmental carcinogenesis, molecular biology, drug and vaccine development, clinical investigation, and
patient care, including therapy and rehabilitation. In addition, other advocates and critics of the NCP,
including cancer survivors, parents of children with cancer, representatives of the insurance and
pharmaceutical industries, and public health experts brought their personal testimony, special insights, and
individual perspectives to bear throughout the Subcommittee’s discussions. Despite hectic schedules, all of
these individuals devoted many hours to attend meetings, prepare draft reports, review comments from
outside reviewers, and participate in final editing sessions. I am deeply grateful for their participation,
dedication, willingness to evaluate divergent viewpoints, and profound commitment to the eradication of
this dreadful disease.

The Subcommittee’s work also benefited from exceptional staff support. Specifically, the project
could not have been completed without the invaluable assistance of Executive Secretary Cherie Nichols,
Chief, Planning, Evaluation, and Analysis Branch, Office of Program Operations and Planning, National
Cancer Institute, her staff, and the NCI Committee Management Office. Consultants to the project were
Suzanne Reuben, President, Progressive Health Systems and Jay Bell, Director, James Bell Associates.
Logistical support was provided by Tina Mastrian, NOVA Research Company.

It is the sincere hope of all those involved in producing this report that the Congress, on behalf of the
people, will use this document to guide priority setting, policy decisions, funding appropriations, and
legislative action that will help to relieve the suffering and eliminate the devastation caused by cancer.

Respectfully,

Paul Calabresi, M.D.
Chairman
Subcommittee to Evaluate

the National Cancer Program
National Cancer Advisory Board
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Preface

his report concludes a three-phase
Tevaluation of the National Cancer Pro-

gram, as requested by the Congress (see
Appendix A). The evaluation methodology,
approved by the Congress, was intended to
assimilate the viewpoints of varied constituen-
cies having either direct involvement in the
National Cancer Program or a secondary rela-
tionship to the Program.

In Phase 1, six panels of experts were convened
to identify advances in basic, clinical, and
applied cancer research over the past decade, the
potential of these advances to reduce the na-
tional cancer burden, and challenges for the
future. Summaries from the products of their
review, the Measures of Progress Against
Cancer reports, are included as Appendix B to
this document.

During Phase II, information was collected and
testimony heard on the current status and rec-
ommended future directions of the National
Cancer Program through the framework of the
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President’s Cancer Panel (PCP). The report of
the PCP Special Commission on Breast Cancer
was also used as a resource for the current
evaluation. (See Appendices C and D.)

In the final phase of the evaluation, the materials
developed and collected in Phases I and 1I were
integrated by a subcommittee of the National
Cancer Advisory Board appointed to: assess
progress against cancer; identify gaps, shortfalls,
and opportunities in cancer research, prevention,
detection, diagnosis, treatment, control, and
rehabilitation/supportive care; define barriers to
further progress; and provide recommendations
for the future directions of the National Cancer
Program. A compilation of the Subcommittee’s
recommendations, indicating suggested measur-
able outcomes, parties responsible for imple-
mentation, and priorities, is included as
Appendix E. This report, reflecting the work of
the Subcommittee from September 1993
through September 1994, is transmitted to the
Congress with the concurrence of the full
National Cancer Advisory Board.
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Executive Summary

disease as the number one cause of death.

One in three people in this country will be
diagnosed with cancer, and one in five will die
from it. Many lives are prematurely lost from
insufficient knowledge of how a healthy cell
becomes a cancer. The resulting health care
costs, lost productivity, and personal tragedy are
staggering. If this nation fails to address these
six major issues, we will not prevail in our War
on Cancer:

In five years, cancer will surpass heart

1. Current health care reform proposals are
devastating to the War on Cancer by
denying resources for research and quality
cancer care.

2. The National Cancer Program suffers
from an absence of national coordination
of cancer-fighting efforts in the public,
private, and voluntary sectors.

3. Many people in this country, especially the
poor, elderly, and uninsured, receive
inadequate cancer care.

4. Current laws, public policy, and govern-
ment regulation undermine cancer preven-

tion, treatment, and control efforts.

5. Failure to support translational research
hinders rapid development of cancer-
fighting advances.

6. Current investment is insufficient to capi-
talize on unprecedented opportunities in
basic science research.

Health care reform, with universal cancer care
coverage written in statute, is a necessity for all
people. Rhetoric is no substitute for adequate
cancer prevention and care. Cost control and
health care funding provisions that (a) reduce
cost by limiting use, thus compromising quality
cancer care, (b) fail to cover patient care deliv-
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ered in qualified clinical trials,' and (c) fail to
consider medical research costs are unaccept-
able. Revitalizing the commitment to the War
on Cancer through responsible health care
reform is a crucial mandate from the people to
the Administration and the Congress. Any
enacted national health care reform legislation,
whether incremental or comprehensive, must
address these critical needs.

An absence of coordination of the National
Cancer Program (NCP) results in research and
service gaps and costly duplication of effort.
The original 1971 National Cancer Act estab-
lished the NCP and mandated that the Director
of the National Cancer Institute (NCI), with the
advice of the National Cancer Advisory Board,
plan and develop an expanded, intensified, and
coordinated cancer research program encom-
passing the NCI programs, related programs of
other research institutes, and other Federal and
non-Federal programs. Several years later, the
responsibility for other Federal and non-Federal
programs was removed from the authorities of
the NCI Director and included in the general
authorities of all national research institutes.
This Subcommittee believes strongly that the
original legislation characterized correctly the
broad scope of NCP research-related activities.
It is the Subcommittee’s view that the NCP
extends beyond research to its application to the
people and includes all nonresearch, nongovern-
mental, and community constituents whose
actions impact the cancer problem. Better
coordination and collaboration among all public,
private, and voluntary agencies with cancer-
related activities are critical if we are to reduce
the burden of cancer.

Many people in this country receive inadequate
cancer care, especially the poor, the elderly,
and the uninsured. The poor have a higher
incidence of many cancers, are diagnosed with

1. “Qualified clinical trials” are defined on page 18.



more advanced disease, and have lower survival
rates and access to health care than the more
affluent. The elderly have the highest cancer
incidence and mortality, yet they are frequently
not offered, nor do they seek, optimal cancer
care. The uninsured, who may have no access
to health care other than that available from
emergency rooms or free clinics, seldom receive
preventive or early diagnostic services. Even
those with insurance and access frequently do
not receive state-of-the-art care. Capitated
health care delivery systems often create a
barrier to effective cancer care by pitting patient
needs against the providers’ financial interests.
We must tear down the barriers to cancer pre-
vention, early detection, treatment, and control
in all of the neighborhoods where our people
live and all too often die of cancer.

Current laws, policy, and regulation thwart
our efforts to reduce the national cancer burden.
Regulations regarding clinical trial design, the
approval process for additional uses of estab-
lished cancer therapies, and excessive documen-
tation create disincentives for industry to
undertake anticancer drug and technology
development. As a result, many promising
investigative cancer treatments and devices will
never reach the public. Lack of appreciation of
the potential hazards of environmental and food
source contaminants, and laws, policies, and
regulations protecting and promoting tobacco
use worsen the cancer problem and drive up
health care costs.

Failure to support translational research severs
the essential bridge connecting basic science
discoveries to improvements in cancer preven-
tion and care. Through translational research,
basic research findings become specific cancer
care products and services. Opportunities to
translate basic science advances are hampered
by insufficient numbers of funded translational
research studies and trained investigators;
economic and program cutbacks by health care
providers, pharmaceutical and biotechnology

companies; and declining patient care revenues.
Much translational research has been supported
by third party payments. Under a reformed
health care system based on managed care and
capitated payments, explicit support for transla-
tional research through support for qualified
clinical trials will be an absolute necessity.
Without this way of paying for patient costs
associated with clinical research, the clinical
research performed in this country will be
reduced both in amount and importance. All of
these issues must be addressed to avoid further
erosion of support for essential translational
research.

For the first time in cancer research history, we
are poised to make major inroads into our
understanding of the multistep process of cancer
onset and spread. The ongoing revolution in
molecular and cellular biology has created
unprecedented opportunities in basic science
research for advancing the fight against cancer,
led to discovery of genetic links to cancer, and
given rise to the biotechnology industry. These
exciting discoveries and the opportunities for
their application to cancer are the result of our
significant public investment in untargeted,
basic biomedical research. Inadequate resources
now jeopardize continued basic science discov-
eries and undermine the creativity and morale of
cancer researchers. Failure to respond will
result in lost lives and will endanger this
country’s ability to maintain its superb talent
base and world leadership in the creation of new
cancer-related knowledge.

To address these issues, this Subcommittee to
Evaluate the National Cancer Program
advises the Congress to:

* Include in any health care reform plan, as
part of the core benefit package, universal
access to cancer care coverage that includes
quality preventive, diagnostic, treatment, and
rehabilitative/supportive services, including
services provided in qualified clinical trials.
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Reestablish the 1971 legislative authority for

coordinating the National Cancer Program;
implement coordination of research and
cancer care activities throughout the public,
private, and voluntary sectors.

Stabilize and strengthen the research infra-
structure and cancer care delivery system,
including NCI-designated Cancer Centers,
Community Clinical Oncology Programs
(CCOPs), and Clinical Trials Cooperative
Groups.

Change government policies and industry
practices that undermine cancer prevention
and control and inhibit the development of
new cancer-fighting technologies and thera-
pies.

Provide support and structure to develop and

disseminate knowledge and techniques
needed to effectively deliver quality cancer

care and education to culturally and economi-

cally diverse populations.
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+ Strengthen essential mechanisms, funding,
and other support for research to translate
basic science advances into promising
cancer-fighting technologies.

* Intensify support for basic research to iden-
tify the mechanisms of cancer onset and
spread, which are the foundation for future
cancer preventive and therapeutic advances.

The attached full report of the Subcommittee
presents in detail these key issues and additional
recommendations. The highest priorities for the
Program as a whole are described in the intro-
duction, Cancer at a Crossroads (pages 9-15).
More detailed recommendations associated with
applying our current cancer knowledge and
continuing essential translational and basic
research are found in Chapters I-III. In addi-
tion, a compilation of the Subcommittee’s
recommendations, indicating suggested measur-
able outcomes, parties responsible for imple-
mentation, and priorities, is included as
Appendix E.
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he United States Congress, the Adminis-
T tration, and the nation stand at a cross-

roads of unprecedented challenge and
opportunity to reduce this nation’s enormous
cancer burden. The alarming statistics are that
one in three people in this country will be
diagnosed with cancer during their lifetime;
every minute, another person in the United
States dies of cancer; in 1994, 1.2 million new
cancer cases will add to the more than eight
million people in this country alive today who
have already been diagnosed; and within five
years, cancer will surpass heart disease as the
leading cause of death. While 50 percent of
people diagnosed with cancer can expect to live
for five years or more, their quality of life issues
remain inadequately addressed and opportuni-
ties for prevention go unrealized. The esti-
mated annual cost of cancer to the United
States, excluding incalculable psychosocial
costs, approached $100 billion in 1990. Indi-
viduals with cancer—and their families—suffer
economic losses that include reduced earnings
and both life savings and life goals sacrificed to
finance cancer care costs.

The State of the National Cancer Program

The National Cancer Act of 1971, which de-
clared the War on Cancer, mandated that: “In
carrying out the National Cancer Program, the
Director of the National Cancer Institute shall:
(1) With the advice of the National Cancer
Advisory Board, plan and develop an expanded,
intensified, and coordinated cancer research
program encompassing the programs of the
National Cancer Institute, related programs of
the other research institutes, and other Federal
and non-Federal programs.”

The NCP has been a highly successful invest-
ment. As detailed in the Measures of Progress
Against Cancer reports (see Summary, Appen-
dix B), there have been breathtaking advances in
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the fundamental understanding of how a healthy
cell becomes a cancer cell. The application of
new technology has allowed for earlier diag-
noses and has produced superior and less toxic
treatments. The biotechnology industry has
emerged with an array of new approaches to the
treatment of cancer and other diseases. A basic
infrastructure of cancer research and cancer care
delivery is in place through the Cancer Centers,
Community Clinical Oncology Programs
(CCOPs), and Clinical Trials Cooperative
Groups. Whereas 25 years ago there were few
doctors with expertise in cancer care, now there
are well-trained medical, radiation, and surgical
oncologists, and oncology nurses available to
deliver the best treatments.

The eradication of cancer has been an elusive
goal. Although the rapidity with which basic
research is unraveling the mysteries of cancer is
phenomenal, we still have much to learn to
create improved prevention and treatment
technologies for the many different cancers and
reduce the total burden of cancer. Without new
knowledge, we will have the same preventive
and treatment approaches tomorrow that we
have today. In addition, current and new knowl-
edge must be applied adequately and equally to
all of the people.

Federal and State cancer research and care
programs are not well coordinated and at times
work at cross-purposes. Realigning and stream-
lining these programs and processes must be
among the highest priorities in the effort to re-
engineer government and private sector cancer
activities. Support for cancer research has not
kept up with potential opportunities and the
United States is in jeopardy of slowly disman-
tling its research base. The conduit of knowl-
edge from the laboratory to the people, the
translational researcher, is an endangered spe-
cies. Health care reform as currently proposed
will obstruct the access of people with cancer to



state-of-the-art cancer care and will devastate
the clinical research program.

The nation can be proud of the progress that has
been made, though it has been slower than
expected in 1971 by then-President Nixon, the
Congress, and the public. Despite this progress,
however, it is clear that research advances alone
cannot reduce cancer mortality, pain, and suffer-
ing, nor should they be expected to do so. The
great strides made in understanding the disease
still pale in comparison to the problem. It is
disturbing that since 1971 the overall incidence
of cancer has increased 18 percent, and the
mortality rate has grown by 7 percent. Tobacco
use and inadequate health care access account
for much of this alarming and wholly unaccept-
able increase, but other contributing factors
remain undiscovered or unconfirmed. Much
remains to be done.

A Three-Stage Approach to Progress

The NCP encompasses the cancer effort from
basic cancer research through its application to
the public. The future success of the NCP is
dependent on the entire community, as illus-
trated in Figure 1. Working together, these
parties must take responsibility for health-
promoting laws and public policy, and for
bringing cancer-fighting advances to the nation.
Individuals must take responsibility to reduce
cancer risk factors (e.g., unhealthful diet, smok-
ing) over which they have control.

Bringing cancer research advances to the public
involves three interdependent stages —basic
research, translational research, and application
of research (Figure 2). Application of research
findings has the most direct impact on the
people. In this stage, findings that have ad-
vanced beyond basic and translational investiga-
tion undergo final study in a defined population,
and if warranted, dissemination to the general
public. This is also the stage least influenced
directly by the efforts of the research commu-
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nity. Researchers can prove that tobacco causes
a substantial portion of cancer cases, but they
cannot control tobacco use and the tobacco
promoting actions of other participants—
including those inside the Federal government
who enact laws and make policy on advertising,
agriculture, taxes, and foreign trade. Research-
ers can develop new cancer treatments, but they
cannot guarantee the people’s access to and
insurance coverage for these therapies. Key
participants in the application of research are:
private firms such as pharmaceutical and bio-
technology companies that bring new technolo-
gies to the market; legislative, regulatory, and
provider groups that control their use; providers
and public and private third party payers that
enable individuals to receive health care; and the
media and public who must respond to the new
opportunities in cancer prevention and care.

The opportunity for application of research is
most immediately dependent on translational
research—the bridge connecting basic research
to its application. This is the stage at which
basic science discoveries are first tested in -
humans and fundamental research becomes a
product or service. This realm of research also
establishes safety and possible efficacy for more
generalized use. The key players are the transla-
tional researchers, research financiers, individu-
als who enroll in research trials, and firms,
regulatory agencies, and third party payers that
determine whether promising technologies reach
the application stage.

The foundation and engine of the development
process is basic, untargeted research. Investiga-
tors in many disciplines pursue enhanced basic
knowledge of biology and human behavior. The
key participants in this stage are the basic
scientists and sponsors who fund their work, and
the institutions and investors that maintain the
necessary basic research infrastructure of facili-
ties, personnel, equipment, and supplies.

Cancer at a Crossroads



FIGURE 1: COMPONENTS OF THE NATIONAL CANCER PROGRAM
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National Cancer Institute

National Institute for Environmental Health Sciences
National Center for Human Genome Research
Other NIH Institutes and Centers

Centers for Disease Control and Prevention
National Institute for Occupational Safety and Health
Food and Drug Administration

Health Care Financing Administration

Indian Health Service

Health Resources and Services Administration
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Agency for Toxic Substances and Disease Registry
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Department of Veterans Affairs
Department of Agriculture
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Developing and Delivering Cancer Care:
Centers, Groups, and Community-Based
Programs

The National Cancer Institute’s Cancer Centers
Program has become a primary vehicle for
accomplishing the goals of the NCP. The
Subcommittee believes an enhanced and ex-
panded Centers Program is necessary to achieve
an appropriate geographic and demographic
distribution of state-of-the-art multidisciplinary
cancer care nationwide. As hubs of regional
cancer care, Cancer Centers can provide essen-
tial guidance to the NCI and to the leadership of
the NCP. The NCI's designated Comprehensive
Cancer Centers can provide the vital network
supporting an enhanced effort to understand the
scientific basis of cancer and implement transla-
tional research through Phase I and Phase 11
clinical trials. Multidisciplinary research groups
at Clinical and Comprehensive Cancer Centers
have demonstrated the capability to rapidly
implement high-quality, high-priority clinical
trials to speed laboratory findings to patient care
and cancer control.

Centers also contribute significantly to the NCP
through public education efforts, outreach and
training programs for community physicians,
and training of the next generation of cancer
scientists and cancer care providers. Increas-
ingly, Centers are contributing to the under-
standing of and provision of services for the
psychosocial aspects of cancer, psychiatric and
psychologic support, long-term quality of life
assessment strategies, and family support ser-
vices. Further, Centers are now spearheading
cancer prevention research and community
outreach efforts.

The Subcommittee also recognizes that, because
of the size and geographic distribution of the
existing Cancer Center network, most people do
not receive cancer care at these premiere institu-
tions. Instead, most cancer care is delivered in a
community setting. The CCOPs and the na-
tional Clinical Trials Cooperative Groups,
therefore, are also essential to a successful NCP,
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since they are responsible for developing,
testing, and disseminating new advances to
oncologic practice. With the inevitable increas-
ing emphasis on outpatient treatment due to
cost, patient comfort, and convenience consider-
ations, it is extremely important that the role of
community oncology is preserved and ties to
Cancer Centers strengthened. New and broader
mechanisms (e.g., level of care designations
such as those used to define trauma center
capacities) are necessary to ensure that quality
cancer care reaches all of the people.

Maintaining Balanced Support for the
National Cancer Program

Researchers dedicated to ending cancer misery
find themselves on a funding rollercoaster
propelled by ever-strengthening political winds.
Research priorities must be based on opportuni-
ties for real scientific progress, not on who has
the loudest voice, the most signatures, the worst
disease, or the most dollars. Allowing politics
to dictate narrow scientific direction is counter-
productive to the goal of preventing and curing
cancer.

To maintain stability and avoid waste, the
portfolio of NCP activities must maintain a
balance among application of research, transla-
tional research, and basic research, with empha-
sis appropriately placed on common cancers.
Excessive earmarking and targeting leads to the
same inefficiency and waste of time and money
that accompanies rapid funding shifts. New
opportunities in application and research can be
realized only with careful planning and stable
financing. Additional program mandates with-
out additional resources will predictably lead to
frustration of the Congress, the research com-
munity, and the population.

The resources for the NCP come from the many
sources shown in Figure 1. To maintain and
accelerate progress, additional funds are re-
quired. Funding for cancer care and research at
the expense of another Federal health care or
science program creates a resource-shifting
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“shell game” that subverts the War on Cancer
and is deceptive to the people.

Barriers to Success Against Cancer

New knowledge, strategies, and tactics for
continuing the fight against cancer are needed
more urgently than ever. Without them, the
casualties, suffering, and burden of cancer will
not be abated. In defining the six major issues
enumerated in the Executive Summary, this
Subcommittee’s review of the cancer problem in
the United States identified three significant
barriers:

* Ineffective coordination and inconsistent
legislation, policy, and regulation that thwart
implementation of existing knowledge

* Lack of access to effective cancer care and
education among the poor and other special
populations

* Funding constraints and resource shifting that
affect training, outreach, treatment, and
research of all types

14

Challenges for the National Cancer Program

The major challenges in reducing mortality and
the burden of cancer will be to:

* Bring the benefits of current cancer preven-
tion and cancer care knowledge to all of the
people

* Bridge the gap between the laboratory and
the individual through translational research

* Maintain excellence and accelerate progress
in basic research to expand the knowledge
needed to develop new treatment and preven-
tion strategies and technologies

These barriers must be overcome; these chal-
lenges must be met. The battle against cancer
will not be won without the motivated and
earnest participation of all those with a stake in
the outcome—health care payers, industry,
government, academia, providers, advocates,
communities, and each individual.

Cancer at a Crossroads
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Recommendations

Establish a Presidentially led plan for overall coordination of the National Cancer
Program that includes appropriate Cabinet-level representation, criteria for broad
participation in Program planning and activities, and reestablishment of the 1971
legislative authority for national coordination of NCP cancer-related research activities
of government, industry, and voluntary sectors.

Perform a detailed evaluation of cancer research programs and priorities, including
questions of value, purpose, function, and duplication, under the direction of the
Director. NCIL, with representation from other Federal research agencies. The portion
of the National Cancer Program review encompassing the intramural program should
take into account the recent NIH evaluation, Report of the External Advisory Commit-
tee of the NIH Director’s Advisory Committee, on the Intramural Research Program.

Provide sufficient funding to maintain a balanced portfolio of basic, translational, and
applied research. Eliminate excessive earmarking and redirection of funds.

Expand the number and broaden the scope of NCl-designated Cancer Centers and
community-based oncology programs to enhance their capacity to conduct research,
expand outreach activities and research dissemination, and improve their geographic
and demographic distribution nationwide.

Cancer at a Crossroads
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I. Application of Research—Bringing the Benefits of
Current Knowledge to All of the People

nless proven advances in cancer preven-
l | tion and care are made available to our
people in all walks of life, the cancer

burden will never be markedly reduced. Bring-
ing existing knowledge and technologies to all
of the people will achieve the greatest and most
rapid impact on cancer incidence, suffering, and
death. For example, employing recent improve-
ments in cancer pain management would relieve
patient suffering today. If all women received
annual Pap smears, cervical cancer deaths could
be dramatically reduced within five years.
Breast cancer mortality could be reduced sub-
stantially in approximately ten years if all
women received appropriate screening and
proper treatment. If all tobacco use ceased
today, there would be immediate reductions in
heart disease, bronchitis, and other smoking-
related diseases, though reductions in tobacco-
related cancer incidence and death would not be
evident for over a decade.

Reducing the cancer burden requires heightened
awareness of and commitment to shared respon-
sibilities for change by society, its institutions,
and individuals. Providing cancer education and
cancer care falls primarily to public and private
sector organizations and individual providers
outside the realm of research. Tested, effective
cancer prevention and cancer care are available
for widespread application. Research still is
needed, however, on how best to apply current
knowledge and technologies to diverse popula-
tions. Epidemiologic and population-based
studies require access to comprehensive, com-
patible cancer data (e.g., NCI’s Surveillance,
Epidemiology, and End Results [SEER] Pro-
gram; National Cancer Data Base of the Com-
mission on Cancer, American College of
Surgeons; the American Cancer Society; Cen-
ters for Disease Control and Prevention [CDC];
and State cancer databases). These data must
include information about special populations,

Application of Research

especially regarding cultural and socioeconomic
variables.

Some people in this country have higher cancer
mortality and lower survival than others. For
example, populations in poor, underserved, and
high-incidence cancer areas suffer and die
disproportionately. Among the principal deter-
minants of this disparity in survival and mortal-
ity are factors related to physical and social
environments and differences in access to early
diagnosis and treatment. Accordingly, applying
what is already known about cancer prevention,
detection, treatment, and rehabilitation requires
culturally targeted population interventions and
policies that promote environmental and
lifestyle changes, universal health coverage for
cancer care, and cancer-related education and
training of health care providers.

Cancer, Lifestyle, and Public Policy

Lifestyles reflect the relationship of populations
to their physical and social environment, the
nature of which is often beyond the individual’s
control. The way we live is dictated substan-
tially by laws, government policies, educational
institutions, and advertising that influences
individual values, desires, and actions. While
individuals have a responsibility to change high-
risk behavior, government and society have
responsibilities to identify and prevent work-
place and environmental hazards, restrict adver-
tising of unsafe products, require accurate
product labeling, and provide culturally targeted
education about cancer risk and prevention.
Epidemiologic research indicates that many
aspects of lifestyle leading to high cancer risk
are linked to low socioeconomic status.

A large proportion of cancer deaths are believed

to be related to lifestyle factors such as tobacco
use and diet. Other cancers may be tied to
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occupational and environmental exposures and
infectious agents. Culturally targeted education,
directed particularly toward the young and their
parents, is critical to reducing cancer risk, since
tobacco use and dietary habits are nearly always
formed in the early years of life. Education on
the need for cancer detection through routine
self-examinations and those by health care
providers is also essential. In addition, contin-
ued research is needed on cancer etiology
relative to environmental and occupational
hazards. Information on risks and benefits must
be communicated to the people so that each
person can make informed choices.

Cancer Care Access

If the people are to benefit from advances across
the continuum of cancer care, they must have
both financial coverage for and access to the
providers of cancer-related preventive, diagnos-
tic, treatment, and supportive services. Over 38
million people have no health insurance at all;
50 million are uninsured at some time during the
year. Eighty million more have health insurance
insufficient to cover the costs of a catastrophic
illness such as cancer.

The problem of access is severe among the 35
million poor. African-Americans represent one-
third of the poor although they comprise only 12
percent of the United States population. The
poor, who typically experience substandard
living conditions, lower educational levels, risk-
promoting lifestyles, and insufficient access to

health care, have a higher incidence of many
cancers, are diagnosed with more advanced
disease, and have lower survival rates than the
more affluent. Even the poor on Medicaid may
fare no better than the uninsured.

Similarly, the elderly, who have the highest
cancer incidence and mortality rates, lack
coverage under Medicare for certain cancer
prevention services, and are not covered for care
provided in qualified clinical trials.2 They are
frequently not offered, and do not seek, state-of-
the-art cancer care. Many of the elderly are
unaware of available cancer care services or
how to obtain cancer-related information.

In all of these groups, thousands have preexist-
ing conditions, including cancer, that render
them uninsurable under the current health care
system, or eligible only for hopelessly
unaffordable coverage. Anecdotal evidence
indicates that even those with insurance may
delay seeking diagnostic and other medical care
for fear of employment discrimination, future
uninsurability, and financial ruin should cancer
be discovered. Achieving the goal of coverage
for and access to affordable, comprehensive

health care that includes cancer prevention and

cancer care services will require health care
reform that guarantees universal cancer care
coverage.

Access to effective cancer services and tech-
nologies is unequal across population groups

2. The Subcommittee adopted the definition of a qualified clinical trial as recommended by the Cancer Leadership Council (National
Coalition for Cancer Survivorship, Candlelighters Childhood Cancer Foundation, Susan G. Komen Foundation, Cancer Care, Inc.,
National Alliance of Breast Cancer Organizations, US-TOO, and Y-Me). Qualified clinical trials are defined as those in which the

following conditions exist:

(a) Treatment is being provided pursuant to a clinical trial approved by the NIH in cooperation with the NCI, any of its Cancer
Centers, Clinical Trials Cooperative Groups, or Community Clinical Oncology Programs; the FDA in the form of an
Investigational New Drug (IND) exemption; the Department of Veterans Affairs; or a qualified nongovernmental research
entity as identified in the guidelines for NCI Cancer Center support grants; and

(b) The proposed therapy has been reviewed and approved by a qualified institutional review board (IRB); and

(c) The facility and personnel providing the treatment are capable of doing so by virtue of their experience or training; and

(d) The patients receiving the investigational treatment meet all protocol requirements; and

(e) There is no clearly superior, noninvestigational alternative to the protocol treatment; and

(f) The available clinical or preclinical data provide a reasonable expectation that the protocol treatment will be at least as

efficacious as the alternative.
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and geographic localities. Cancer care re-
sources, equipment, and providers must be
appropriately distributed in communities. In
most communities and States, and in most
health plans, however, no individual or entity is
responsible for ensuring cancer care. Culturally
tailored education and outreach services are
needed so that individuals learn about and
accept available tests and treatments. Empower-
ing individuals to take responsibility for their
health is especially important in populations
with high cancer incidence and mortality.
Often, these populations also are underserved
and may hold cultural beliefs that discourage
active participation in the health care system.
Specific strategies are needed to help the poor
with cancer navigate the health care system.
Even the well-insured and well-educated fre-
quently experience problems accessing needed
health services. Few people begin to understand
the complexities of cancer care until they or a
family member are diagnosed with the disease.

Critical to effective cancer care is patients’
freedom to choose the most appropriate pro-
vider. Protecting the option to select “point of
service” is especially critical under managed
care plans, since the most effective treatment for
a patient’s problem may be available only from
an individual or institutional provider outside
the plan. Payment mechanisms must be in place
to ensure patients’ access to these providers.

The term “Cancer Center” can be particularly
confusing to the patient because it has been
adopted by institutions and organizations rang-
ing from NCI-designated Comprehensive
Cancer Centers to physicians’ private offices.
This confusion, and possible deception, can be
clarified by a carefully defined and structured
system to designate the level of expertise avail-
able at the various types of Cancer Centers.
Such a system could be modeled on the existing
national trauma center designation scheme and
would help providers and patients identify the
most appropriate cancer care resources.

Application of Research

Information technologies now exist to extend
the reach of state-of-the-art diagnostic services
and cancer treatment management by linking
rural and community hospitals to major Cancer
Centers, improving patient access to quality
care, and enhancing local providers’ expertise.
With the NCTI’s Cancer Information Service and
Physician Data Query (PDQ) database, patient
and physician access to state-of-the-art cancer
care information in Spanish or English is now as
close as the telephone or facsimile machine. In
addition, national organizations such as the
American Cancer Society and many other
grassroots and patient/survivor organizations
operate information and referral services.
Though use of these information systems con-
tinues to increase, access is still limited to
people who use a fax, phone, or computer to
obtain information. Information dissemination
approaches that help patients, particularly the
poor, identify and access cancer care resources
are also needed.

Frequently, differences in cancer care occur
because existing practice standards are not
uniformly applied, or because standards have
not been established. For example, up to 90
percent of cancer pain would be alleviated if
Agency for Health Care Policy and Research
(AHCPR) pain management guidelines were
followed. Safety and other laws and regula-
tions, such as the Mammography Quality Stan-
dards Act of 1992, help ensure that patients
receive safe and effective services in appropriate
settings. To ensure that advances in cancer care
are incorporated into clinical practice nation-
wide, standards of care must be developed,
implemented, and evaluated where they do not
exist, are not uniformly applied, or are not
widely known by the consumer. Poor quality
care can be worse than none. Appropriate
utilization means that patients receive the best
care possible, but do not receive unwarranted
care or unproven care outside the context of a
clinical trial.
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Education and Training of Health Care
- Providers

Cancer education and training of physicians and
other health care providers are essential if
advances in prevention, diagnosis, treatment,
and control are to benefit people with cancer
and at-risk individuals. Even the well-insured
will not get the most effective care if health care
providers are unaware of or unable to employ
state-of-the-art prevention, detection, diagnosis,
and therapy. For example, a large percentage of
women aged 50-69 do not get regular breast
cancer screening. For these women, routine
screening with mammography and clinical
breast examination and appropriate treatment of
detected abnormalities are known to reduce
breast cancer mortality by 30 percent. Lack of
physician recommendation is the most fre-
quently cited reason among surveyed women for
not getting mammograms. Information services
(e.g., NCI's PDQ) and practice standards can
help inform patients and cancer care providers
about available research studies and help them
distinguish established therapies from unproven
or ineffective approaches.

Basic education of cancer care providers must
place greater emphasis on cancer prevention and
control. Medical schools must add cancer
causation, prevention, early detection, diagnosis,
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treatment, and control to organ-oriented cur-
ricula. Similarly, better cancer education is
needed in the basic preparation of nurses, social
workers, physical and occupational therapists,
and other health care providers.

Continuing education is critical to update health
care providers’ knowledge and skills in cancer
detection, diagnosis, treatment, and supportive
care. Primary care physicians should be well
informed and able to counsel patients about
cancer prevention and detection; however, they
are not and cannot be expected to be knowl-
edgeable in detailed aspects of cancer manage-
ment and treatment. This is best done by
clinical oncologists. Managed care systems that
assign most cancer care to primary care physi-
cians will prevent subscribers from receiving
state-of-the-art care.

All aspects of cancer care for minority and
underserved populations will be improved if
more health care providers are recruited from
and encouraged to establish practices in these
communities. Financial assistance or incentives
may be needed to enable qualified individuals to
receive the necessary training and establish
cancer programs in minority and underserved
communities.

Cancer at a Crossroads



I-1.

I-6.

Recommendations for Application of Research

Include as part of the core benefit package under any health care reform plan,

universal access to state-of-the-art cancer care that includes preventive, diagnos-

tic, treatment and rehabilitative/supportive services, and access to qualified

clinical trials. Managed care plans must allow subscribers access to the exper-

tise available at NCI-designated Cancer Centers.

Increase the use of established early detection and diagnostic tools and pro-

grams, e.g.. Pap smears for cervical cancer, and screening mammography for

breast cancer.

Apply current knowledge about cancer prevention and care to culturally and

economically diverse populations, including the poor, elderly. rural populations,

cancer survivors, ethnic and racial minorities, and low literacy populations.

Improve methods of communicating cancer prevention and control information

to these groups and the general public.

Change tobacco-related policies, apply current knowledge on tobacco interven-

tions to prevent children and young adults from starting to smoke, and decrease

tobacco use among current smokers. Specifically:

(1) Create an environment that makes it undesirable to use tobacco.

(2) Enforce existing laws and enact new legislation and regulations to make
tobacco products unavailable to minors.

(3) Increase tobacco product taxes to reduce demand.

(4) Provide subsidies or other financial incentives for tobacco education for
children and other high-risk groups.

(5) Eliminate tobacco subsidies to reduce the tobacco supply.

(6) Eliminate tobacco company tax deductions for tobacco product advertising.

(7) Withdraw Federal funding from cancer research organizations that accept
tobacco industry support.

(8) Reduce secondhand smoke exposure by prohibiting smoking in all public
buildings.

(9) Prohibit tobacco exports to prevent broader exposure to known carcinogens.

Examine and change laws and regulatory policies and practices. including those

related to the environment and food supply, that contribute to the cancer problem

and frustrate cancer prevention and control efforts,

Strengthen support for evaluation, implementation, and access to new cancer
care technologies and therapies.

Application of Research
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Recommendations for Application of Research (continued)

I-7.  Improve the cancer care delivery system and strengthen the Cancer Centers

Program:

(1) Develop standards and a review process for formally designating levels of
care provided at NClI-sponsored. academic. and community cancer care
facilities.

(2) Establish and support NCI Cancer Centers with a principal focus on cancer
control issues in high-incidence and high-mortality cancer areas. The review
process for such centers should place greater emphasis on cancer control
activities and application of research findings. Revitalized and expanded
Cancer Prevention Rescarch Units (CPRUs) may be an established mecha-
nism through which such programs might be developed.

(3) Facilitate cooperative efforts in which established NCI-designated Cancer
Centers work with community hospitals and other facilities involved in
cancer control, and/or design a new kind of center that focuses on cancer
control as its primary mission.

I-8.  Provide support for clinical trials of new treatments. This includes support from
health care payers for outpatient and inpatient clinical care costs incurred in the
conduct of clinical trials, outcomes research. and quality of life studies,

1-9.  Develop and conduct clinical research to identify differences in culture and
biology in minority and underserved populations that may affect success in cancer
prevention, detection, treatment, supportive, and terminal care.

I-10. Modity, coordinate, and expand existing data collection systems to improve the
conduct of research; collect data on the efficacy of cancer control measures in
diverse populations.

I-11. Increase attention to cancer prevention, detection, diagnosis, treatment, supportive
care, and survivorship issues in basic medical and other health prolessional
curricula. Emphasize cancer topics in continuing education for practicing health
care providers.

I-12. Provide educational support or loan forgiveness to develop or support cancer care
providers, with emphasis on underrepresented minority health care providers who
will practice in designated underserved areas and areas with disproportionately
high cancer incidence, suffering, and mortality.

I-13. Continue support and expansion of public cancer information systems (¢.g..
Cancer Information Service). making special efforts to reach rural, culturally
diverse, and other health care providers among whom these systems currently may
be underutilized.

Cancer at a Crossroads



Il. Translational Research—Bridging the Gap

Between the Laboratory and the People

The Role of Translational Research

n unparalleled opportunity now exists

to apply rapidly to clinical practice the

knowledge gained from basic research.
The essential bridge connecting basic science to
enhancements in cancer prevention and care is
translational research. Translational research
moves basic research findings into technology
development and initial human trials, and
returns questions of toxicity and efficacy to the
laboratory. Translational research is conducted
by physician-scientists and other investigators
possessing a broad base of knowledge and
expertise in basic science, epidemiology, clinical
oncology, and clinical investigation. The
breadth and scope of knowledge required for
translational research are both its strength and
its vulnerability. For the National Cancer
Program to achieve optimal translation of basic
science knowledge to specific cancer prevention
and care products and services, a solid and
stable mechanism that supports dynamic inter-
action between the laboratory and human
research is required.

Examples of Translational Research

Translational research focuses on cancer by
studying the disease from the defective cell to
the physical and emotional burden experienced
by the individual, and by bringing novel multi-
disciplinary approaches to cancer prevention,
diagnosis, treatment, and supportive care.

A major thrust to improve screening technolo-
gies is more and more promising. To illustrate,
utilizing knowledge of defective genes that
cause colon cancer requires translational re-
search—to develop a practical test to detect the
mutated or absent genes, to determine the
reliability of the detection tests and their power
to predict cancer risk, and to define appropriate
surveillance studies for people with the missing

Translational Research

or abnormal genes. New knowledge gained

_ from basic research may enable translational

researchers to devise intervention strategies to
prevent the occurrence of clinically evident
cancer in those with the mutated gene or to halt
the progression of the disease. Establishing
national health care policy that protects against
insurance and employment discrimination and
providing psychosocial support for people with
the missing or mutated genes are other aspects
of translating the scientific discovery to applica-
tion.

Other aspects of translational research include
establishing resources such as tumor tissue
banks and developing molecular tests to predict
treatment outcome and prognosis of individual
cancer patients. Treatment could then be indi-
vidualized based on the biological characteris-
tics of the person’s cancer. Comparing tumor
molecular and cellular characteristics in patients
for whom a specific treatment is effective with
those in patients for whom the identical treat-
ment is not successful will lead to novel treat-
ment strategies and more effective resource
allocation.

Translational research also includes develop-
mental clinical trials of cancer therapies and
cancer prevention agents, diagnostic procedure
assessments, and prosthesis development to
reduce disfigurement or disability that cancer
treatment may cause. The Phase I and II devel-
opmental trials conducted by translational
investigators provide products to be tested in
large-scale Phase Il efficacy trials. The Phase
IIT randomized trials conducted by NCI, the
national Clinical Trials Cooperative Groups,
CCOPs, Cancer Centers, and industry are the
final step to assess whether preventive or thera-
peutic interventions or techniques are effective
and merit widespread application. The transla-
tional researcher is critical to the conduct of the
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Phase I and II trials and the scientific design and
planning of Phase III trials.

The status of knowledge in translational and
clinical research has been described in the
Measures of Progress Against Cancer reports.
Appendix B summarizes some of these ad-
vances. Success in implementing the
Subcommittee’s recommendations for transla-
tional research should be measured by increased
availability of new approaches and products that
benefit the cancer patient and people at risk for
cancer. Interim progress measures include
increases in the number of people with cancer
who have access to novel therapies within
clinical trials, and increases in the number of
translational investigators, research grants, and
publications.

Challenges to Progress

Translational researchers are becoming an
endangered species in part because they have
the greatest difficulty in competing for research
support. Translational research is often charac-
terized as too clinical and applied for the basic
scientist and too basic for the clinical investiga-
tor or pharmaceutical company. Since both
clinical and basic science expertise are neces-
sary, a substantial period of time is required to
train a translational scientist. As a result of past
and current support difficulties, a diminishing
number of senior translational scientists are
available to train and serve as role models for
the next generation of researchers. Without the
reasonable likelihood of a stable career, investi-
gators will not enter the field and the transfer of
knowledge from the laboratory to the people
will be delayed needlessly. The current funding
structure has led many young people to con-
clude that such a choice is “academic suicide.”
Our success in cancer research in the 21st
century depends on today’s support for research
career development.

The current research and health care climate is

proving particularly difficult for individuals and
institutions wishing to conduct translational
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research. Traditionally, much translational
research has been partially supported by investi-
gators’ clinical care revenues. Shorter average
hospital stays and other cost-cutting measures
by health care providers have reduced substan-
tially this source of revenue, and this trend is
expected to intensify under managed care.
Critical support from the pharmaceutical and
biotechnology industries is diminishing rapidly
due to health care reform pressures. Con-
strained funding of NIH and other biomedical
research grants has created difficulty for all
investigators and has increased the tension
between clinical and laboratory-based investiga-
tors.

Financial support for patient care related to
clinical trials is a major source of concern.
Some insurance companies have expressed a
willingness to support patient care costs for
Phase 111 trials but not for Phase I and II trials,
which are the backbone of translational re-
search. The funding problem will be exacer-
bated with the changes in health care financing,
particularly under capitated insurance systems
that will discourage participation in research. It
is critically important that all proposed new
cancer prevention and treatment protocols are
validated scientifically through rigorously
conducted human trials. Future health care
policy must resolve the problems in funding
these essential trials. A concerted effort among
the Federal government, health care providers,
pharmaceutical companies, insurers, and pa-
tients will be required.

There is a need to balance disease-targeted and
concept-targeted translational and clinical
research. Basic mechanisms of cancer induction
and progression are shared among different
tumor types. Common tumors should certainly
be a major focus of research; however, overem-
phasis on specific tumor sites may be counter-
productive to achieving the fundamental
understanding of cancer necessary to attain
effective prevention and treatment strategies.

Cancer at a Crossroads



Translational investigators and industry face
barriers that impede the delivery of new cancer
prevention and care. Chief among these are the
Federal drug and device approval processes that,
despite some improvement, delay new drug
testing and discourage pharmaceutical and
biotechnology companies from developing new
agents and technologies and conducting Phase 1
and II trials in the United States. The high cost
of developing new diagnostic and therapeutic
modalities reduces industry interest in new
product development. This is particularly
critical for anticancer drugs due to potential
safety issues and a limited market. The current
relationship between industry and government
does not ensure a balanced return on investment
for either partner for the successful development
of a new clinical modality (e.g., financial reward
for industry/investors; improved, lower-cost
treatment; or profits returned to support further
research).

Translational Research

In addition, the practice of expediting
developmental Phase I and II clinical trials
by using many clinical sites, each with only
a few patients, reduces investigators’ knowl-
edge of treatment efficacy and toxicity.
Though such arrangements may improve
access for people with cancer, unexpected
problems may arise as more patients receive
the treatment in subsequent expanded Phase
II and Phase III trials.

This complex situation interrupts the flow of
knowledge between the laboratory and
people. Translational investigators and stable
support for translational and clinical re-
search are urgently needed to bring the
revolution in our understanding of cancer
biology to cancer prevention, early diagno-
sis, treatment, and supportive care.
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I1-3.

11-4.

Recommendations for Translational Research

Conduct research on internal (endogenous) factors influencing cancer

development:

(1) Conduct studies to identify hereditary and genetic abnormalities associ-
ated with cancer development, and investigate the role of carcinogen
metabolism in cancer susceptibility. Target screening and prevention
programs to individuals with the highest risk of developing cancer.

(2) Establish the role of hormones in the etiology and prevention of certain
cancers.

Conduct research on external (exogenous) factors related to cancer preven-

tion and causation:

(1) Develop cancer risk assessments for occupational and environmental
carcinogens. based on sound epidemiologic evidence, potency of the
carcinogen, and prevalence of human exposure.

(2) Establish the role of diet and nutrition in the etiology and prevention of
“ancer, and continue work toward standardized dietary guidelines
across Federal agencies.

(3) Establish the relationship between infectious agents and cancer devel-
opment, and investigate immunization and/or antibiotic therapies.

(4) Establish the role of external hormones (e.g.. from plant or environmen-
tal sources) in the etiology and prevention of certain cancers.

Develop effective strategies and methodologies for encouraging individuals
to avoid behavior that increases cancer risk and to adopt health-promoting
practices.

Develop technologies to improve cancer detection and treatment:

(1) Further develop and define the appropriate utilization of less invasive
and more precise diagnostic procedures. These range from imaging
devices and blood tests for carly detection of cancers, to biochemical
and molecular characterization of the cancer tissue to predict tumor
behavior.

(2) Further develop and define the appropriate utilization of new treatment-
related tumor imaging, radiation therapy, and minimally invasive
surgical procedures and technology. Examples include laser therapy,
cryotherapy. thermal therapy, computer-assisted radiation therapy. and
particle therapy.

(3) Analyze cost-effectiveness of new and/or expensive technologies prior
to widespread implementation.

Cancer at a Crossroads



Recommendations for Translational Research (continued)

II-5.  Develop agents for cancer prevention and treatment:

(1) Support chemoprevention studies, including the identification of novel uses
of chemopreventive agents, through basic and epidemiologic investigations.

(2) Develop novel strategies such as cancer vaccines to prevent the development
of cancer and to treat cancer recurrence and metastasis.

(3) Conduct preclinical developmental research on novel therapies such as
chemotherapeutic agents, radiation modifiers, biotherapy, gene therapy, and
immunotherapy.

I1-6.  Develop methodologies and technologies to better predict and improve cancer
patient outcomes:

(1) Develop surrogate or intermediate endpoints (i.e.. outcomes other than cancer

development or mortality) to predict incidence and mortality and speed the
development of new preventive and therapeutic approaches by reducing the
length of clinical trials.

(2) Further develop and define the appropriate utilization of predictive and
prognostic indicators. e.g., tumor markers and clinical characteristics that
might alter therapeutic strategies.

(3) Pursue research to identify the reasons for different outcomes among patients
who receive the same treatment. Such knowledge will lead to more effective
prevention and control measures and to novel treatments.

(4) Further develop and define the appropriate utilization of measures that elimi-
nate or reduce acute and late treatment toxicity. Developing strategies to
reduce acute toxicity (e.g.. infection, hair loss). prevent long-term complica-
tions (e.g., organ dysfunction, secondary malignancy), and increase treatment
efficacy requires the use of appropriate animal models.

[I-7. Improve grant administration and peer review processes to strengthen support for
translational research:

(1) Using the peer review process, phase into the Cancer Centers Program an
additional $60 million per year (i.e., an average of approximately $1 million
per NCl-approved Comprehensive and Clinical Cancer Center) to support
translational investigation.

(2) Modify the peer review system for translational research grants to ensure fair
review and provide a reasonable probability of success for an individual who
wishes to pursue a translational research career.

(3) Establish an NIH Clinical Research Initial Review Group (IRG). Revise the
composition of existing IRGs to enable translational research to compete on
equal footing with basic science research.

Translational Research
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11-8.

1-9.

11-10.

H-11.

Recommendations for Translational Research (continued)

Encourage research and development firms to enter into cooperative agreements
with the Federal government to conduct cancer research. Create a mechanism to
examine and refine laws and regulations for drug and device approval. Current laws
and regulatory practices inhibit adequate return on investment in cancer research for
people with cancer, academic centers. industry, and investors.

Streamline the FDA approval process for Phase I and early Phase II studies. Alterna-
tive review processes should be more efficient, yet remain as safe as they are now.
Provide support for clinical trials of new treatments, screening, and diagnostic
approaches. This includes support from health care payers for outpatient and
inpatient clinical care costs incurred in the context of Phase I and 11 trials.

Support activities to evaluate scientifically the possible efficacy of complementary
(also known as unconventional or alternative) therapies.

Cancer at a Crossroads



lll. Basic Cancer Research—Maintaining Excellence,

Accelerating Progress

The Status of Basic Cancer Knowledge

he creation of an enormous body of new

knowledge about the cellular, biochemi-

cal, and molecular alterations that lead to
the uncontrolled growth of cancerous cells is
one of the greatest achievements of the National
Cancer Program since enactment of the National
Cancer Act in 1971. This information, particu-
larly recent advances in molecular biology and
genetics, provides a wealth of new opportunities
for intervening in the processes of cancer devel-
opment, growth, and progression. Unless we
seize these opportunities to develop new knowl-
edge, we will have the same treatments and
preventive approaches tomorrow that we have
today.

As described in the Measures of Progress
Against Cancer reports, the revolution in mo-
lecular biology and the creation of the biotech-
nology industry have resulted in large part from
NCP investment in untargeted, fundamental,
biological research sponsored by diverse agen-
cies and organizations. This investment has
produced benefits in many other diseases be-
sides cancer, such as AIDS, immunodeficiency
diseases, and cystic fibrosis.

The cancer problem remains formidable, how-
ever, and many lives are prematurely lost to this
disease. The cause of many cancers still is not
understood, and our picture of how normal cells
become cancerous is incomplete. Only a few of
the genetic alterations leading to the formation
of the most prevalent cancers have been identi-
fied, and the molecular mechanisms of cancer
progression and metastasis are not fully under-
stood. Cancer cells are genetically unstable, and
transformation from a normal cell to a cancer
cell is believed to result from successive and
accumulating genetic defects. A single tumor
may contain several distinct cell types which are
susceptible to different treatments. Tumor
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biology refers to the growth and life history of
the tumor, including blood vessel development
necessary for tumor growth. Host-tumor inter-
actions include the body’s immune system and
hormone responses to the tumor, and mind/body
interactions that may promote or impede cancer
development and spread. Microorganisms are
associated with the development of cancer by
disrupting normal cellular function or inducing
an abnormal immune response. Lastly, the basis
for differences in cancer risk and outcome
among individuals and population subgroups
remains largely unexplored.

Approaches to Accelerating Progress

The many advances in cancer research must
now be translated into direct benefits for cancer
patients, but it is imperative that this not be done
at the expense of continued progress and invest-
ment in basic research. There is danger of
losing sight of the efforts required to continue
the basic discoveries that, when translated and
applied, become tomorrow’s new weapons
against cancer.

Maintaining excellence and accelerating
progress in basic research requires keeping the
major focus on nontargeted research, streamlin-
ing the Federal research grant administration
process, making a long-term commitment to
basic biomedical research funding, fostering
creativity, and providing stable support of the
research infrastructure so that research will not
be compromised by health care reform.

The Federal research grant administration
process, encompassing the peer review process,
has become cumbersome, inefficient, and an
impediment to scientific excellence. Investiga-
tors spend as much as 30 percent of their time
preparing lengthy grant applications, responding
to regulations, and preparing administrative
documentation. Though some administrative
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time and expense are necessary, the current
system siphons excessive dollars and time into
efforts that do nothing to promote progress
against cancer. Redesigning the system to
reduce its administrative burden would return
dollars to the conduct of research and minimize
funds needed to capitalize on the most promis-
ing opportunities in basic cancer research.

Fundamentally, peer review strengthens bio-
medical research and accelerates advancement
of scientific knowledge. Unfortunately, funding
constraints have adversely affected the peer
review system, which no longer functions as
intended to develop consensus on scientific
merit to inform funding decisions. Grant appli-
cations, including continuation grants, that
would be fundable given greater resources are
frequently rejected for inconsequential reasons.
Currently, only about 17 percent of NCI's
traditional RO1 grant applications can be
funded, a percentage so low that many excellent
proposals must be rejected. Many young inves-
tigators submit worthy applications for three
years before receiving an award. It is often
necessary to demonstrate that the work has
already largely been done before an application
is considered fundable. Even the most senior
investigators must often resubmit amended
applications and struggle to maintain project
continuity and staffing. The situation also
causes great frustration among Initial Review
Group (IRG) members who see many excellent
projects go unfunded and spend excessive time
reviewing new and resubmitted applications at
the expense of their own research. As aresult,
many senior scientists are reluctant to serve on
IRGs. The Subcommittee supports in principle
the current NIH initiative to review and re-
engineer the peer review process.

Basic research funding has not kept pace with
escalating costs of laboratory- and population-
based studies. In addition to overall national
budget constraints, earmarking of funds in
response to special interest groups and changes
in health care financing and cost control have
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served to limit available funds. Molecular
studies require sophisticated equipment and
materials, and epidemiologic research requires
the study of large numbers of people over long
periods of time. These are expensive but neces-
sary endeavors. Cost-cutting measures driven
by health care reform are shrinking the discre-
tionary funds upon which academic health
centers have relied to subsidize basic cancer
research. Similarly, funds for refitting or re-
building outdated laboratory facilities are
available only through philanthropic gifts;
institutions are no longer able to support capital
projects that are not revenue producing. Federal
and private sources of funds have not increased
to maintain total funding levels. Although some
savings could be realized by streamlining the
grant administration and peer review processes,
these gains are not enough to augment current
funding support for essential research.

To take advantage of scientific opportunities and
stabilize basic cancer research, at least $890
million should be expended for NCI investiga-
tor-initiated research grants in FY 1995. In
addition to yearly adjustments for inflation
using the Biomedical Research and Develop-
ment Price Index, this amount should rise 3
percent annually for the next five years.

Figure 3 illustrates the actual and recommended
future funding pattern for investigator-initiated
cancer research grants (RO1, P01, R37, and
R29). As shown, the actual expenditures from
FY 1984 through FY 1993 are well below the
desired amounts based on 3 percent real annual
growth (over inflation). This funding gap would
close substantially with the recommended $890
million total investment in FY 1995 for investi-
gator-initiated research. Three percent real
increases in the five years through FY 2000 will
keep the funding gap from enlarging, as oc-
curred in the early 1990s.

Real progress and new ideas in cancer research

usually come from unexpected and unpredict-
able directions. Although it seems logical to

Cancer at a Crossroads



FIGURE 3: RECOMMENDED FUNDING FOR NCI INVESTIGATOR-
INITIATED* CANCER RESEARCH GRANTS?
FISCAL YEARS 1995-2000
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T Increases in funding are also necessary for all other Federal institutions
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target funds to specific cancers that affect large
numbers of individuals or to problems that are
urgently in need of solution, this is not always
the shortest path to progress. In fact, excessive
targeting of specific areas for research can be
-counterproductive. It can distract scientists,
disrupt research programs, and divert funds
from more productive lines of research. There-
fore, it is essential to resist the temptation to
target research funds to specific areas that are
important but may not be ready to yield useful
information. In many cases, basic research is
the best investment to lead to progress against
specific cancers, because it facilitates identify-
ing the right questions to address.

The creativity of individual investigators is the
driving force behind advances in cancer research
and the major source of scientific progress and
productivity. Creativity cannot be mandated;
rather, it must be fostered by providing a sup-
portive environment that maximizes the possi-
bility of its occurrence. Providing an
environment conducive to research creativity
might include reducing the amount of time
scientists spend on paperwork associated with
the funding process and compliance with regula-
tions, maximizing opportunities for interactions
among scientists, making it easier to pursue new
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avenues of research and high-risk research,
providing a stable source of support insulated
from political forces, and providing opportuni-
ties for training and mentorship. The basic
research of today will provide the foundation for
tomorrow’s advances in the War on Cancer.
Maintaining and encouraging the flow of inno-
vative ideas and laboratory advances has be-
come a preeminent challenge confronting cancer
research.

At present, morale among cancer researchers is
low, and anxiety over research funding is high.
This climate is not conducive to creativity and
productivity and actively discourages bright
young people from pursuing careers in cancer
research. These potential warriors in the quest
to conquer cancer see first-rate researchers who
are unable to work in their field for lack of
funding. Failure to address this problem will
result over time in the loss of our talented pool
of cancer researchers and will erode our ability
to generate the scientific base upon which future
advances in cancer prevention and patient care
depend. Every effort must be made to preserve
the community of cancer researchers, foster the
spirit of creativity and innovation, maintain the
momentum of discovery, and accelerate
progress in basic research.

Cancer at a Crossroads



I1I-1.

IM1-2.

I11-3.

I11-4.

I-5.

I1-6.

Recommendations for Basic Cancer Research

Increase the pool of funds for investigator-initiated grants. RO1, R29, R37, and
PO1 grants provide the most appropriate and efficient mechanisms for providing
support for investigator-initiated research. At least $890 million should be
available in FY 1995 for NCI investigator-initiated grants, with 3 percent real
annual growth (e.g., adjusted for inflation using the Biomedical Research and
Development Price Index) through FY 2000. Increases in funding are also
necessary for all other Federal institutions engaged in cancer-related research.

Preserve the infrastructure that supports academic research. A stable pool of

funds is required to support research and education of basic and clinical re-

searchers. Enable new construction, renovation, and conversion of outdated

research facilities.

Restructure the grant administration process:

(1) Revise the application process to reduce time spent in writing and review-
ing grant applications.

(2) Increase the funding period of individual research grants.

(3) Decrease the time between application and funding (currently 9-12
months).

(4) Explore mechanisms for quickly identifying the most meritorious grant
applications while still providing young scientists sufficient feedback to
enable them to improve their unsuccessful grant submissions.

Develop a full understanding of the molecular and cellular basis for cancer

development and progression.

(1) Continue development of technologies and tools, such as human genome
mapping, x-ray crystallography, nuclear magnetic resonance analysis, and
three-dimensional protein modeling using super computers, that support
this critically important research.

(2) Improve understanding of genetic instability and differences among cancer
cells (e.g.. variations in drug resistance and tendency to metastasize) and
how these factors contribute to disease progression and cancer treatment
failure.

Conduct epidemiologic and laboratory investigations to determine the causes of
cancer, including the interactions between hereditary, environmental. (including
lifestyle and occupational), dietary. infectious, and hormonal risk factors.

Expand knowledge of cell cycle control. tumor biology, and host-tumor interac-
tions and how they affect responses to treatment.

Basic Cancer Research
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[11-7.

11-8.

111-9.

Recommendations for Basic Cancer Research (continued)

Expand basic knowledge of tumor virology/microbiology, including isolation and
characterization of existing and/or new microorganisms associated with cancer
initiation, and of mechanisms by which these microorganisms contribute to tumor
formation.

Encourage collaboration between basic scientists and translational and clinical
researchers to accelerate cancer prevention. detection, and treatment technology
development.

Speed scientific progress and foster creativity by facilitating scientific interaction
and collaboration through novel use of information technology and shared instru-
mentation and resources.

Cancer at a Crossroads
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Appendix A

Excerpt from the Fiscal Year 1993 House Report 102-708, House Appropriations
Subcommittee on Labor, Health and Human Services, and Education:

NATIONAL CANCER INSTITUTE

Mission.—The National Cancer Institute (NCI) conducts and supports basic and applied
cancer research in early detection, diagnosis, prevention, treatment and rehabilitation. NCI
provides training support for research scientists, clinicians and educators, and maintains a
national network of cancer centers, clinical cooperative groups, and community clinical
oncology programs, along with cancer prevention and control initiatives and outreach
programs, to rapidly translate basic research findings into clinical practice.

Research Program Review.—The Committee notes that since the initiation of the expanded
war on cancer in 1971, more than $23 billion has been appropriated for cancer research at
the NCI. While the Institute is to be congratulated on many breakthroughs in molecular
biology and other basic cancer research areas, the Committee must express its impatience
with the lack of overall progress. In 1971, 336,000 Americans died of cancer and the age-
adjusted death rate from cancer was 162 per 100,000. This year more than 500,000 Americans
will die of cancer and the mortality rate will have increased by 8 percent. While there have
been declines in deaths from certain cancers, particularly those affecting children, rates
among the elderly, the poor and minorities continue to rise. The Committee is encouraged
by the openness of the Director to consider new approaches to research on cancer. His
emphasis on prevention and research affecting minorities and the elderly is welcomed by
the Committee. As a next step, the Committee encourages the Director to reach beyond the
current cancer establishment as part of a fundamental review of the research program
sponsored by the Institute. The Committee looks forward to testimony from the Director on
his views regarding the need for such a review and the best mechanism for carrying out
such a study. The Committee believes this review must be separated from any debate about
specific funding levels if it is to be effective.
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Excerpt from the Fiscal Year 1993 Senate Report 102-397, Senate Appropriations
Subcommittee on Labor, Health and Human Services, Education and Related Agencies:

Review of our National Cancer Program

Twenty-one years ago, Congress and the President committed this Nation on a course to
aggressively address an epidemic called cancer. Since 1971, our National Cancer Program
has facilitated significant progress against many of the over 100 diseases we call cancer.
Overall survival rates have improved from 38 percent to over 52 percent, and nearly 70
percent of children diagnosed with cancer survive, specifically, childhood leukemia once
had a mortality rate of 95 percent; today 73 percent of children diagnosed with the disease
survive. Further, the impact of our investment in cancer research can be felt across the
spectrum of diseases. Progress in cancer research positioned us to respond to the AIDS
epidemic with regard to identifying the virus that causes AIDS and developing drugs to
fight it; it enabled us to identify human genes, such as the CF gene and develop therapies to
fix the defect; and it developed the technology to build the supercomputer which has expedited
drug and vaccine development for many diseases.

The time is right to assess the achievements of the National Cancer Program, to reinvigorate
our National Cancer Program, and to put forth a new plan to carry us into the next century.
The Committee recommends that the Director review the establishment of a knowledgeable
and independent panel to undertake an evaluation of the achievements of our National Cancer
Program relative to the investment to date; the opportunities which exist in our research
effort; a plan for future research across the broad spectrum from basic biology to applications;
cancer control efforts including the distribution and quality of preventive services, screening,
diagnosis and treatment, aftercare, and rehabilitation; and the barriers to state-of-the-art
cancer treatment which are detrimental to our ability to adequately address cancer in some
populations, particularly minority and older Americans. The Committee expects
recommendations to be made with regard to how to address those research and program
gaps.

Further, the Committee recommends that the President’s cancer panel convene an ad hoc
group, to assist in deliberations, which should reflect the following constituencies and
scientific disciplines: prevention and control, molecular biology, vaccine development,
epidemiology, clinical investigation, environmental carcinogenesis, virology, drug
development, and rehabilitation, as well as representatives from outside the scientific
community including cancer survivors, parents of children with cancer, insurance and
pharmaceutical industry, and public health experts.

Cancer at a Crossroads



Appendix B  Summary—Measures of Progress

Against Cancer

INTRODUCTION

elieving the burden of cancer in this country is

NCT’s ultimate goal, which it strives to accom-

plish through its support of a national biomedical
research program on the causes, prevention, detection,
diagnosis, treatment, and control of cancer. Since the
National Cancer Program (NCP) was established by the
passage of the National Cancer Act in 1971, much interest
and debate among scientists, policymakers, legislators,
and the public has focused on the extent of progress that
has been made against cancer. The most direct measures
of the NCP’s success are reductions in cancer rates, and
progress has been made. Most importantly, reductions in
mortality and improvements in survival rates have been
observed for certain types of cancer. However, the age-
adjusted mortality rate for cancer has not changed
significantly over the past 30 years although certain age-
specific rates are declining. While cancer incidence,
mortality, and survival statistics do reflect the direct
population impact of the disease, these measures do not
reflect the wealth of knowledge that has grown from the
investment in cancer research nor the potential of this
knowledge to reduce the future cancer burden. Other
measures are necessary to demonstrate advancement of
the NCTI’s goal through our growing understanding of the
prevention, development, detection and treatment of
cancer and its psychosocial consequences.

Congressional interest to evaluate the NCP and assess
progress has been building since the Congress dedicated
the War on Cancer in 1971 and began the significant
infusion of resources into the program. In FY 1993 the
House and Senate Appropriations Committees requested
that NCIT assess the achievements of the NCP, identify
barriers to reducing the burden of cancer, and make
recommendations for future research and program
directions.

For the first phase of the evaluation, six expert panels
were convened to identify advances in basic and clinical
cancer research in the most recent decade. They were
also charged to describe the potential of the new scientific
knowledge for preventing cancer, reducing morbidity and

Appendix B

mortality, and improving survival and quality of life.
Each panel was comprised of six to eight members of the
extramural community and a chair who was a member of
one of NCI’s Boards of Scientific Counselors. Scientific
areas addressed were: Molecular Medicine; Mecha-
nisms of Cancer Induction and Progression—Endog-
enous and Environmental Exposures; Cancer
Prevention; Early Detection and Diagnosis; Cancer
Treatment; and Cancer Control.

Each of the panels identified the advances in basic,
clinical, and applied research with the greatest potential
for reducing the cancer burden in this country. Six
volumes of the Measures of Progress Against Cancer
reports relate their findings. The chairs of the six panels
then identified those advances having a broad, cross-
cutting significance in understanding the biology and
etiology of cancer and individual advances having a far-
reaching impact on detection, diagnosis, treatment,
control, and prevention. These achievements, together
with a statistical overview of cancer in the United States
and a discussion of future challenges are described in
Measures of Progress Against Cancer: Consolidated
Report.

This appendix highlights the advances identified for each
scientific area using excerpts from the Consolidated
Report and the individual panel reports. Also provided
here are updated versions of two appendices included in
the original reports: 1) Environmental and Genetic
Factors in Carcinogenesis, and 2) Selected Investigative
Strategies for Reducing the Burden of Cancer.

Copies of the individual panel reports and the Consoli-
dated Report are available from:

Planning, Evaluation and Analysis Branch
NCI/NIH

31 Center Drive, MSC 2590

Bethesda, MD 20892-2590

Phone: (301) 496-5515

Fax: (301) 402-1225.
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MOLECULAR MEDICINE

New developments in molecular genetics have driven the
majority of advances in medicine, especially oncology,
during the past decade. The ability to clone and express
individual genes from tumor cells, as well as normal cells,
has permitted the identification of specific genetic
changes associated with human cancers and has greatly
enhanced understanding of the cancer process. This
growing understanding of the genetic basis for cancer has
led to a turning point in the development of cancer
therapy and prevention. Strategies are now being de-
signed to specifically intervene in the cancer process at
the molecular level.

Molecular Technology

Biomedical research has experienced a decade of unprec-
edented discovery. Much of this growth in knowledge is
directly related to developments in molecular technology
that allowed the study of cells at the genetic level and the
manipulation of genes and gene products in normal and
malignant cells. Technological advances that have
stimulated this explosion of knowledge have occurred in
structural biology, molecular biology, gene transfer,
creation of transgenic animal models, flow cytometry,
recombinant biological therapies, and medicinal chemis-
try. Collectively, these technologies have ushered in the
era of molecular oncology.

Cancer Susceptibility Genes

One of the most dramatic advances in medicine during the
past decade has been the identification of specific cancer
susceptibility genes that can be used to recognize “high-
risk” individuals. The cloning of these genes is a process
still in its infancy, and currently, only a handful have been
cloned: the retinoblastoma (Rb) tumor suppressor gene,
the adenomatous polyposis coli (APC) gene, the p53
tumor suppressor gene, and the ataxia-telangiectasia (AT)
gene. The BRCAI gene has been localized to chromo-
some 17q, and its cloning is imminent. The availability of
these molecular markers potentially shifts the detection of
individuals with inborn cancer susceptibilities from the
review of individual patient family histories to the
screening of large numbers of individuals who may be at
risk and can benefit from preventive strategies.
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Identification of Specific Genetic Alterations in
Cancer: Implications for Diagnosis

Over the last decade, many genes have been identified
that become abnormal and contribute to the process of
tumor development. The changes in these genes in tumor
cells not only help us understand how tumors form, but
also provide a tool for distinguishing normal cells from
tumor cells. These tools also make it possible to detect
tumors at earlier stages and to detect minimal numbers of
tumor cells remaining after therapy that were previously
undetectable. These new molecular insights are already
affecting the way cancer patients are treated, both at the
time of diagnosis and at relapse, if it occurs, by influenc-
ing decisions about therapeutic options that can reduce
morbidity and improve cure rates. There is also great
potential that this information will lead to the develop-
ment of useful screening tests in the near future.

Genetic Alterations in Cancer: Implications for
Therapy

Two developments during the past decade have dramati-
cally changed the opportunity for developing therapy that
is both selective and effective: 1) the characterization of
changes within cancer cells that give rise to the disease
process within each organ site and within each patient;
and 2) the ability to direct therapy toward these specific
and unique changes within the cancer cell. These events,
in turn, have made possible the following advances in
cancer therapy: development of molecular surrogate
endpoints for evaluation of treatment response, duration
of remission, and survival; use of dominant changes in
cancer cells as identifiers for patterns of response to
therapy, duration of remission, and survival; and use of
differentiation induction agents, biological response
modifiers, and chemotherapy resistance and sensitization
genes as forms of therapy. As a result, therapy has
become more specific, less toxic to the normal tissues of
the body, and ultimately more effective.

Molecular Immunology and Immunotherapy:
T Cell Recognition and Therapy

Studies in basic molecular immunology are revolutioniz-
ing our approach to cancer immunotherapy and the
development of anticancer vaccines. In the past decade,
progress in our understanding of the host’s immune
response to foreign or altered proteins, such as those
associated with cancer cells, has continued to accelerate at
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a dramatic pace. A number of novel immunotherapy
strategies have been developed in preclinical animal
models for cancer. Most of these advances are based on
the enhanced understanding of the molecular events of
immunologic recognition, in particular T cell recognition
and activation. In addition, technical advances in high-
efficiency gene transfer as well as molecular engineering
are enabling the development of immunotherapy ap-
proaches, which include tumor vaccines/active immuno-
therapy, adoptive immunotherapy, and novel uses of
monoclonal antibodies. A number of these approaches
have now reached an early clinical trial stage in humans.

Molecular Therapeutics

Advances in basic cell biology and biochemistry have
made major contributions to our understanding of the
mechanisms of action of cancer chemotherapeutic drugs.
This type of information is forming the basis for new
directions in rational drug discovery. Three drugs, each
with a different cellular target, highlight our increase in
knowledge in this area during the past 10 years—
camptothecin, the epipodophyllotoxins, and Taxol.
Knowing the specific targets for these three drugs has
allowed the development of screening assays, which in
turn may lead to the discovery of new compounds that
have similar mechanisms of action. Our understanding of
cytokines and growth factors is also expanding rapidly,
and there should be a major increase in the application of
biologicals in the treatment of malignancies. New drugs
are also being sought to reverse the problem of multidrug
resistance in tumor cells as the mechanisms of multidrug
resistance have been elucidated.

Molecular Controls of Cell Growth: Implications
Jor Therapy

Because cancer can be viewed as an abnormality of
cellular growth control, the discovery and characterization
of many of the components of normal cellular growth
control mechanisms represent a major advance in our
ability to understand the carcinogenic process and to
formulate therapeutic strategies targeting growth control
mechanisms. The genes and gene products that are
important to cell growth control can be functionally
categorized into a number of groups: peptide growth
factors, growth factor receptors, guanosine triphosphate
(GTP)-binding proteins, tyrosine kinases and phos-
phatases, nuclear transcription factors, steroid hormone
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receptors, cell cycle-related proteins, and tumor suppres-
sor genes. Many of the proteins in each of these groups
are potential targets for therapeutic intervention.

MECHANISMS OF CANCER INDUCTION
AND PROGRESSION—ENDOGENOUS
AND ENVIRONMENTAL EXPOSURES

Recent advances in knowledge of the mechanisms of
carcinogenesis have been crucial to the progress of our
overall understanding of cancer. Much of this progress
has been made possible by the application of nontargeted
basic science research, including advances in molecular
genetics and biotechnology. The availability of these new
concepts and techniques has enabled scientists to begin to
formulate a “unified theory” of cancer etiology. It is now
clear that cancer is initiated and promoted through a
progressive, multistep process involving multiple genetic
changes arising from exposure to endogenous or environ-
mental agents.

Environmental Carcinogenesis

Studies during the past 10 years have clarified the
importance and interplay of genetic and environmental
factors in the etiology of human cancer. Epidemiologic
studies have indicated that about one-third of human
cancer in the United States is related to the use of tobacco
products and another third may be related to dietary
factors. The contribution of viruses, ultraviolet radiation
from the sun, and hormonal factors to cancer risk is also
becoming increasingly understood and offers insight for
prevention. The processes through which environmental
carcinogens exert their effects on normal cells and
contribute to the cancer process are being identified.

DNA Damage and Repair

During the last decade, scientists have begun to under-
stand the consequences of cellular DNA damage occur-
ring as a result of exposure to carcinogens or to cancer
therapy with alkylating agents or ionizing radiation. The
processes responsible for DNA repair have been found to
be defective in certain inherited disorders, many of which
are associated with a predisposition to cancer (e.g.,
xeroderma pigmentosum). Studies have now shown that
there is a direct link between defective DNA repair
mechanisms and abnormal expression of normal regula-
tory genes—-both oncogenes and tumor suppressor genes.
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With the understanding of the genetic defect in the DNA
repair disorders, preventive measures can be undertaken to
reduce cancer incidence in these individuals. Ironically,
active DNA repair mechanisms within cancer cells can
reduce the effectiveness of some chemotherapeutic agents,
particularly alkylating agents. Researchers are currently
working to develop ways to inhibit the repair process in
cancer cells to improve treatment efficacy.

Elucidation of the Step-Wise Process by Which
Normal Cells Transform into Cancer Cells

The mechanisms by which cancer develops have become
more clearly understood within the past 10 years. Itis
now known that cancer is a genetic disease and that a
tumor cell arises as the result of a multi-step process (that
may require many years) in which specific changes or
mutations occur in genes that control cell growth. When a
single cell acquires the appropriate mutations in these
genes, the cell is released from normal growth constraints
and is thus able to form a tumor. The understanding of
how human cancer cells differ from normal cells is
illustrated by studies of cancers of the colon and rectum,
which show that cells of these tumors commonly exhibit
four specific genetic changes as well as others not yet
identified. Experiments also indicate that genetic mecha-
nisms are involved in metastasis, an important break-
through in our understanding of tumor progression.

Positive Regulators of Cell Growth

By the early 1980s certain genes, called oncogenes, were
discovered to stimulate abnormal cell growth although the
functions of these genes were unknown. It is now known
that oncogenes are often growth factors, growth factor
receptors, genes that are turned on by growth factors, or
signaling molecules in growth factor-activated pathways.
Oncogenes are mutated forms of normal genes involved in
positive growth control regulation. The mutations allow
cells to bypass the normal cell growth controls. The
cloning and characterization of oncogenes allowed
molecular biologists to identify other related genes that
maintain normal cell growth and division.

Tumor Suppressor Genes and Growth Regulation

During the last decade, there has been a revolution in our
understanding of negative regulation of cell growth and
the critical changes in this regulation that result in cancer
development. Virtually all of the known genes and factors
involved in negative growth control have been identified
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and cloned during the past 10 years. Studies of tumor
suppressor genes (e.g., Rb and p53) and diffusible
negative growth factors (e.g., TGFB and retinoids) have
shown the importance of negative regulation in normal
growth control. A balance of the positive and negative
pathways is required for the precise growth regulation
necessary for normal growth and development. Research
in this area is now being translated to significant advances
in cancer screening, diagnosis, and therapy.

Epidemiologic Studies in Cancer Etiology

Epidemiologic studies conducted in the past 10 years have
demonstrated the significance of genetic susceptibility, the
importance of identifying at-risk individuals and the
specific genes involved, and the role of viruses in a large
proportion of cancers. Knowledge of the role of hor-
mones in cancer has also increased, and studies have
indicated that it may be possible to alter cancer risk
favorably through the use of hormones. Great advances
have been made in our understanding of the role of diet in
the etiology of cancer, including studies of colon cancer
establishing that low-fat, high-fiber diets reduce risk of
this cancer. Evidence is also strengthening the link
between other lifestyle factors, including alcohol con-
sumption and tobacco use, and increased risk for several
types of cancer. Identification of risk factors for cancer is
important to develop strategies to reduce risk, select
populations for preventive programs, and also to elucidate
the mechanisms of cancer induction and progression.

Inheritance of Cancer Predisposition

In the past 10 years, a number of genes associated with
heritable mutational effects have been molecularly
characterized, including genes for retinoblastoma (Rb),
Wilms’ tumor (WT), adenomatous polyposis coli (APC),
neurofibromatosis, and Li-Fraumeni syndrome (p53). An
early onset breast cancer gene, BRCAI, has been linked to
chromosome 17¢g21 and its molecular characterization is
close at hand. Understanding the functions of the genes
that are responsible for these mutational effects provides
insight into the spontaneously occurring cancers, since
mutations for many of these genes have now been
characterized in those tumors as well. Advances in the
molecular genetic definition of mutational defects leading
to cancer have provided practical opportunities for
molecular diagnosis of the disease and insights into the
molecular and cellular functions that are disrupted in
cancer.
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CANCER PREVENTION

The evolving understanding of the molecular mechanisms
of carcinogenesis is creating unprecedented opportunities
for advances in cancer prevention based on the identifica-
tion of specific molecules and the targeted modulation of
their effects. Indeed, with the accumulation of this basic
knowledge, cancer prevention has moved from the
conceptual realm into the realm of clinical practice.
Increasingly, scientific findings suggest that elements of
environment and lifestyle can be altered to reduce cancer
risk.

Tobacco

Approximately one-third of all cancer deaths are attribut-
able to tobacco use, making it the leading preventable
cause of cancer mortality in the United States. The most
significant advances over the last decade include the
established and accepted quantification of the hazards of
smoking and other methods of tobacco use; demonstration
that environmental tobacco smoke is a cause of lung
cancer in nonsmokers; and identification of successful
interventions for prevention and cessation of smoking and
tobacco use. The quantification of the hazards of smoking
and other tobacco use, such as smokeless tobacco, has led
to laws limiting exposures to environmental tobacco
smoke and to societal changes associated with unprec-
edented reductions in rates of cigarette smoking.

The Nutrition, Diet, and Cancer Prevention
Connection

Significant progress has been made during the past 10 years
in advancing knowledge of the connection between nutri-
tional status, dietary intake of foods, and cancer. Significant
advances include: 1) identification, through epidemiologi-
cal, clinical, animal, and laboratory research, of specific
positive and negative nutritional and dietary factors related
to cancer; 2) conduct of the first prospective and clinical
intervention trials documenting connections between diet,
nutrition, and cancer; 3) refined targeting and matching of
nutrients to specific cancers (e.g., increased fiber intake to
reduced incidence of colon cancer); and 4) heightened
public awareness of the role of nutrition and diet in cancer
risk and prevention.

Chemoprevention

One of the foremost new investigative approaches for
controlling cancer is chemoprevention, which is designed
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to work as an adjunct to established cancer treatment and
control. Chemoprevention is defined as the use of selected
synthetic, chemical, or natural agents to reverse, suppress,
or prevent the carcinogenic process. Significant advances
in the past decade include: 1) identification of
chemopreventive agents such as 13-cis-retinoic acid,
tamoxifen, and finasteride; 2) implementation of the first
human cancer prevention clinical trials; and 3) establish-
ment of screening systems for the identification of
chemopreventive agents. Preclinical and clinical studies
are under way to evaluate new chemopreventive agents.
More than 1,000 agents, from more than 20 chemical
classes, have shown preclinical chemopreventive activity.
Based on the outcome of screening systems, the NCI
currently sponsors more than 40 clinical chemoprevention
trials.

Hormonal Factors in Reproductive Cancers

Cancers developing in reproductive tissues such as the
breast, ovary, endometrium, and prostate account for
approximately 30 percent of all cancers. These tissues are
dependent upon an interactive network of various hor-
mones (estrogens, progestins, and androgens) for their
structural and functional development. In recent years,
investigators have shown that there is a relationship
between the level and duration of hormone exposure and
tumor development in these hormonally sensitive tissues.
The use of oral contraceptives can protect women against
ovarian cancer but is associated with increased risk for
breast cancer when used by young women for long
periods of time. The safest patterns of use to get maxi-
mum protection against ovarian cancer with the lowest
risk of breast cancer must be determined. Postmenopausal
estrogen replacement therapy has been associated with
increased risk for both breast and endometrial cancer.
Randomized trials will be necessary to determine the
optimum patterns of hormone use for women in various
age and risk groups.

Virus-Related Cancers

There has been great difficulty in establishing a cause and
effect relationship between a suspected cancer virus and a
specific form of cancer. The relationship is not a simple
one; there may be several cofactors and interactions with
other chemical or physical factors. There is now evidence
that these viruses are necessary but not in themselves
sufficient to cause these cancers—additional events occur
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in the chain of carcinogenesis. Epidemiological data have
demonstrated a causative link between specific viruses
and certain types of cancer (e.g., the hepatitis B virus has
been associated with hepatocellular cancer and the human
papillomavirus with cervical cancer). The development
and use of vaccines against some viruses is being pursued
and could substantially reduce the incidence of the
cancers with which they are associated.

Biomarkers and Intermediate Endpoints of
Cancer

Biomarkers and intermediate endpoints of cancer are
potential predictors of disease and can be considered as
“signposts” that occur as tissues progress toward cancer.
Increased research efforts have resulted in preliminary
identification of biomarkers and intermediate endpoints,
and clinical trials are in developmental stages.
Biomarkers can take various forms, including abnormal
cell products or biochemical parameters. In some
instances, intermediate endpoints are nonmalignant or
premalignant lesions that can be detected during physical
examination. Biomarkers and intermediate endpoints are
important in the field of prevention in two ways. As
predictors of increased risk, they help identify individuals
who are likely to develop cancer and for whom justifiable
interventions exist. Secondly, they are a cost-effective
means of assessing the likely efficacy of a
chemopreventive or dietary intervention by providing
endpoints that can be measured in a relatively short period
of time.

Occupational and Environmental Carcinogens

The elimination or reduction of exposure to carcinogenic
agents is a priority in the prevention of cancer. We are
just beginning to understand the full range of health
effects resulting from the exposure to occupational and
environmental agents and factors. In general, advances
have been made over the past decade in: 1) identifying
probable environmental risks; 2) developing methods for
monitoring exposure and effects; and 3) educating the
public about effective prevention measures. Researchers
have identified many probable environmental and
occupational risks, including exposure to the sun, radon,
pesticides and other synthetic chemicals, urethane, molds
and other food and beverage carcinogens, and second-
hand smoke.

ADVANCES IN EARLY DETECTION
AND DIAGNOSIS

Many advances in basic science during the past decade
have contributed to improvements in the accuracy and
efficiency of cancer diagnosis and early detection. As a
result, it is now possible to learn more about tumors at an
earlier stage; to monitor tumor behavior and response to
treatment with greater precision; to more reliably detect
recurrence of cancer; and to design targeted cancer
screening programs.

Morphologic Imaging

In the past 10 years, the development and maturation of
new noninvasive imaging methods that permit generation
of accurate morphological images of internal organs and
tissues have greatly improved the diagnostic process.
Imaging methods include sound waves, or ultrasound
(US); transmitted x-rays, or computerized tomography
(CT); magnetically resonating atomic nuclei, or magnetic
resonance imaging (MRI); and direct vision through fiber-
optic devices (endoscopy). These techniques provide
information about a cancer more rapidly and with greater
accuracy. Such information is used in determining
treatment and prognosis, monitoring treatment efficacy
and detecting disease relapse.

Functional Imaging

The 1980s saw the refinement of noninvasive imaging
methods that can provide functional information about
human tissues and monitor potential toxic effects of
anticancer therapies. Techniques include conventional
nuclear medicine methods that employ radiotracers that
are metabolized organ specifically (e.g, Technetium
phosphonate compounds to diagnose early bone
metastases). There have also been important advances in
positron emission tomography (PET), single photon
emission computerized tomography (SPECT), and
magnetic resonance spectroscopy (MRS). These imaging
modalities provide functional images of biological
processes, measure energy requirements of biochemical
processes in normal and cancer tissues, and provide novel
information on tumor viability, extent, and response to
therapy.

Image-Guided Intervention

A major task in oncology is to obtain tissue samples from
tumors to confirm the malignancy, diagnose the exact
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tumor type, document metastatic disease, and measure
various biological parameters at the cellular or subcellular
levels. Before the 1980s, excisional biopsy—often requir-
ing open surgical procedures—was the predominant method
used for these purposes. Over the past 10 years, image
guidance using x-ray fluoroscopy, radiography
(mammography), endoscopy, ultrasound, CT, and MRI have
enabled the precise placement of biopsy needles within a
few millimeters of any suspected tumor site in the body.
These techniques are progressively replacing more invasive
surgical alternatives.

Identification and Use of Serologic Tumor
Markers

Research in the 1980s led to an increase in both the number
and availability of tumor markers that can be used to
identify the presence of specific cancers. Serologic tests
that can detect tumor markers may prove to be useful in
cancer screening and diagnosis and improve outcomes
through earlier initiation of treatment. Many new target
sites on tumor cells have been found that are either specific
to a particular malignancy or associated with a group of
tumors. Greater clinical application of tumor markers will
lead to improved diagnosis, prognosis, and treatment of
individual patients and will allow diagnostic and treatment
interventions to be targeted to highly specific subgroups.
Clinical applications of tumor markers include: serum PSA
for prostate cancer, and serum CA 15-3 for breast cancer.

Cellular Analysis in Cancer Diagnostics

Cellular analytic techniques can be used to determine
diagnosis and prognosis and to manage treatment for many
tumors. The essence of this advance is the combination of
elements permitting analysis of tumor cell characteristics
that distinguish them from normal cells. These elements
include: 1) procedures for tissue procurement, such as fine
needle aspiration or stereotactic needle biopsy; 2) assay
technology, including immunohistochemistry techniques;
3) development of new monoclonal antibodies and nucleic
acid probes that can be used with intact cellular samples;
and 4) development of hardware and software for flow and
image cytometry. These techniques are being applied
frequently to common cancer sites.

Markers of Carcinogenesis

The revolution in DNA technology during the 1980s has
driven fundamental research and provided probes and
technologies that enable earlier and more accurate cancer
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diagnosis. Basic research in the molecular genetics of
cancer has led to the discovery of prognostically
distinct subtypes of what were previously considered
single, homogeneous disease entities. New genes have
also been identified during the past decade as a conse-
quence of molecular genetic analysis of human tumors.
These discoveries, while providing new insight into the
pathogenesis of neoplasia, have provided an
armamentarium of DNA probes to detect specific tumor
types. New technologies of the past decade such as
Southern blotting and PCR have also been rapidly
translated into cancer diagnostics. These methods will
be useful to screen populations for cancer susceptibility
as appropriate markers become available.

Multistage Carcinogenesis

The process of carcinogenesis rather than extent of
cancer has become the focus of early detection. Using
colorectal cancer as a model, solid tumors are now
thought to progress through a series of genetic changes
that lead to taumor progression. Enhanced understand-
ing of tumor biology has led to the identification of
potential markers of the preclinical process of
carcinogenesis. The phase of cancer promotion, during
which genetic changes begin to affect cell proliferation
and differentiation, is now recognized as the most
rational target for both early detection and for cancer
control through biochemical intervention. Markers of
carcinogenesis already have found a role in verifying
the presence of malignancy, identifying heterogeneous
tumor prognosis, and monitoring of minimal residual
disease.

Data Analysis to Determine Clinical Utility of
Multiple Tumor Markers

In the 1980s, multiple “tumor-specific” or “tumor-
associated” antigens that could be used to separate
normal from malignant tissue, and one malignancy
from another were identified. Sophisticated analytic
techniques have been applied to identify the indepen-
dent clinical utility of multiple tumor-related factors in
predicting the clinical outcome of patients. Examples
of these techniques include multivariate analysis,
overview (meta) analysis, and dynamic monitoring
analysis. These techniques have been successfully
applied to almost every known malignancy and permit
efficient use of diagnostic and/or therapeutic modalities
in those groups of patients most likely to benefit.
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CANCER TREATMENT

The most significant advance in cancer treatment during
the past 10 years is the greater number of patients and
types of cancer for which cures or significant improve-
ments in survivorship can be achieved. The quality of life
of the six million cancer survivors in the United States has
also improved during recent years through treatment
advances that are more effective, less toxic and more
conserving of function.

Conservation of Organ and Limb Function
Through Advances in Surgical Techniques

Dramatic changes in the primary surgery for solid tumors
have evolved from a methodical, stepwise application of
the scientific method in randomized clinical trials. Many
women with early stage breast cancer now choose
conservation surgery in conjunction with radiation
treatment. In patients with soft tissue and bone sarcomas
of the extremities, limb-preserving operations are now
routine. Adoption of technological advances, such as
laparoscopy, in performing standard cancer operations
also allows use of less invasive surgery to reduce treat-
ment-related morbidity. Investigations have shown that
preoperative chemotherapy and radiotherapy can be used
to prolong survival and also to reduce tumor size, permit-
ting less extensive surgery. This approach is being used to
treat laryngeal carcinoma, where preoperative chemo-
therapy and radiation spare an important function.

Radiation Therapy

Advances in the delivery of radiotherapy have made dose
intensification and more precise localization of radiation
possible, thus sparing normal tissue and reducing the
morbidity and complications of treatment. This advance
has been made possible by progress in computerized
imaging and magnetic resonance imaging techniques, the
recent introduction of new computer technology for
treatment planning, and computer-driven treatment
delivery systems. Through the use of particle-beam and
three-dimensional (3-D) conformal radiotherapies, radical
surgery at selected tumor sites will increasingly be
replaced by the combination of radiotherapy and conser-
vation surgery or radiotherapy alone.

Adjuvant/Neoadjuvant Therapies

During the 1970s and 1980s, the concepts of adjuvant and
neoadjuvant chemotherapy evolved. Adjuvant therapy

consists of treating residual disease after surgery or
radiation therapy while neoadjuvant therapy involves
treatment of the tumor prior to surgery or radiotherapy.
The use of adjuvant/neoadjuvant therapies has resulted in
increased cure rates, extended disease-free time, and
decreased morbidity in some tumors. Favorable results
have been observed for most nonhematologic pediatric
cancers and testicular, colon, anal, esophageal, laryngeal,
and breast cancers.

New Drug Development

Approaches to new drug development have changed
significantly during the past decade. Screening systems
have been introduced that focus on human, rather than
murine, cell lines or tumors. These approaches facilitate
the rapid evaluation of new agents and also offer the
possibility of developing unique agents with different
modes of action and selectivity for human tumors. New
cellular targets have been identified and have significantly
expanded the cancer treatment base, with an increased
focus on novel classes of anticancer drugs such as
differentiation agents, anti-angiogenesis agents,
antimetastatic agents, and agents that can overcome
mechanisms of resistance. This marks a fundamental shift
in the drug development process from the empirical
identification of drugs that kill cancer cells to the rational
development of agents that inhibit discrete steps in the
pathogenesis of malignancy.

Cytokines in Cancer Therapy

Advances in cytokine research have led to the establish-
ment of human cytokines as the fourth component to the
conventional therapeutic armamentarium of surgery,
radiation therapy, and chemotherapy. New therapeutic
applications have been designed using cytokines alone
(e.g., interferon therapy of hairy cell leukemia) or as
adjunct treatments to reduce the morbidity and toxicity of
traditional cancer therapies (e.g., hematopoietic growth
factors to reduce the incidence of febrile neutropenia
associated with myelosuppressive regimens). Several
cytokines also have important uses for nonmalignant
disease states.

Bone Marrow Transplantation

Chemotherapy in conventional doses may fail in some
patients due to the persistence of residual tumor cells that
may be drug resistant. Clinical research has shown that
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increasing the dose intensity of chemotherapy or whole
body irradiation to myeloablative levels can eradicate
these cells. Infusions of bone marrow progenitor cells
have been used to “rescue” the patient after high-dose
therapy by repopulating ablated marrow. These progeni-
tor cells can be derived from the bone marrow or blood of
the patient (autologous) or from another donor (alloge-
neic). Adding cytokines to the treatment regimen further
reduces some of the morbidity associated with dose-
intensive therapy. There is also evidence that allogeneic
bone marrow transplants have an added tumor-fighting
capability since they carry immunocompetent cells that
can recognize and destroy residual malignant cells that
survive treatment.

Molecular Mechanisms Applied to Therapeutics

In the last decade, as the mechanisms of tumor induction,
progression, and survival have been elucidated, new
targets for treatment have been identified. The mecha-
nisms underlying inherent and acquired drug resistance, a
major obstacle to improving therapy in many common
tumors, have been shown to involve activation of
multidrug resistance genes and processes that affect drug
transport into and out of the tumor cell. One strategy to
overcome expression of the multidrug resistance pheno-
types has been the use of drugs such as verapamil to alter
drug transport. The critical research findings that expres-
sion of oncogenes or loss of suppressor genes can lead to
abnormal cell proliferation and differentiation offer a
number of potential targets for specific inhibition. Certain
oncogenes, such as the myc oncogene family, have already
become targets of drug discovery programs.

Enhanced Quality of Life in Cancer Survivors

The quality of life of the six million cancer survivors in
the United States is seriously affected by the morbidity
and treatment of the disease. Physical problems may
require rehabilitation, but impairments may also be
emotional, social, or vocational. Expanded knowledge
about quality of life enhancement has decreased the
morbidity of cancer therapies and increased treatment
compliance. Evidence that some limited surgical proce-
dures yield equal survival compared with more radical
surgery has made an important contribution to cancer
treatment. Understanding the pathophysiology of nausea
and vomiting, pain, and metabolic processes, such as
those involved in hypercalcemia, has grown. Advances in
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knowledge about the usefulness of counseling, support
groups, and behavioral techniques for symptom control
have led to psychosocial interventions that improve the
quality of survival and may actually extend it.

CANCER CONTROL

The aim of cancer control research is to identify the most
promising methods for reducing the cancer burden in
defined populations and develop systematic strategies for
translating them into practice. The past 10 years have
seen steady progress in cancer control research.

Public Health Advances in Tobacco Control in
the United States

During the past 10 years, there have been significant
advances in several areas that are enabling further
progress in controlling tobacco use in the United States.
Consensus was reached on the essential elements of
effective control programs; the first randomized commu-
nity-based trials of comprehensive tobacco control
programs were undertaken; the health consequences of
environmental tobacco smoke were firmly established,
resulting in more regulations and policies limiting
smoking in worksites and public buildings; and nicotine
replacement therapy was identified as a technique to aid
smoking cessation.

Screening and Early Detection of Breast Cancer
and Cervical Cancer

The 1980s saw significant progress in public and health
care provider acceptance and use of screening as a means
of reducing mortality associated with breast and cervical
cancer. This progress was made possible by cancer
control research demonstrating efficacy of screening and
detection procedures. During the past decade, guidelines
for breast cancer detection/screening were promulgated
and widely adopted. Insurance coverage of mammogra-
phy and Pap tests has been legislated by most States, and
the Congress included coverage for these as a Medicare
benefit. When important new information became
available on risk factors associated with cervical cancer,
guidelines for cervical screening were modified to include
older women and emphasize the importance of screening
for at-risk groups of all ages.
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Strategies for Reaching Special Populations

Health professionals and the public have become increas-
ingly aware of “special populations” who have special
needs and are at higher risk for some cancers than the
general public or who have not equally benefited from
advances in cancer prevention, detection, diagnosis, and
treatment. During the past decade, NCI established the
National Black Leadership Initiative on Cancer, the
National Hispanic Leadership Initiative on Cancer, the
Appalachia Leadership Initiative on Cancer, initiatives
directed to Native Americans and Native Pacific popula-
tions, and programs targeting populations with low levels
of income, literacy, and/or education. Culturally appro-
priate interventions have increased access to screening,
detection, early diagnosis, treatment, and psychosocial
support for members of special populations.

Increased Public and Patient Interest and
Activism in Cancer Prevention, Control, Quality
of Life, and Survivorship

Cancer has an enormous impact on the psychological,
interpersonal, social, and economic well-being of millions
of Americans. Major gains were made in the last decade
toward increasing public awareness of, interest in, and
adoption of behaviors consistent with proven cancer
prevention and control measures. For example, decreases
in the use of tobacco should result in fewer cases of
cancer, and earlier screening using mammography should
result in more successful treatment of women with breast
cancer. Quality of life issues for cancer patients, survi-
vors, and their families have been elevated to the forefront
of national consideration among organizations involved in
cancer research, education, and advocacy.

The Health Care Delivery Setting as a Primary
Channel for Individual Behavior Change

During the 1980s, a variety of strategies for enhancing
state-of-the-art cancer prevention, early detection, and
treatment for patients in community settings were
evaluated. These studies have led to a growing recogni-
tion that the health care delivery system must be altered to
maximize and sustain behavior change (among physicians
and lay persons). Research findings indicate that dissemi-
nation of new information is most successful when it
occurs through health care delivery channels accepted by
the target andience. For the physician, acceptance of new
treatment information is most likely when he or she
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participates in the research that produces it; for the
patient, prevention and early detection guidelines are most
likely to be followed when initiated by the physician in
the context of regular health care.

Expanded Knowledge Concerning Relationships
Between Diet/Food/Nutrition and Cancer

Ongoing epidemiological and prevention studies are
producing data that suggest a significant relationship
between diet, nutrition, and cancer. If the evidence from
these studies continues to support the assumption that
dietary intervention can reduce cancer risk, then applica-
tions of these findings can eventually contribute to the
primary prevention of diet-related cancers. Educational
approaches—including improvements in food package
labeling and the National 5-A-Day Program, which
encourages Americans to eat five or more servings of
fruits and vegetables every day—are already helping
consumers to reduce their intake of harmful ingredients
and increase their consumption of beneficial foods.
Intervention research is now focusing on strategies to
change the shopping, cooking, and eating habits of the
general public.

Crosscutting Issues

Since the early 1980s, a number of lines of intervention
research have emerged that promise great benefit to the
general public. Among these are tobacco control, for
which the theoretical base has been developed and
methods for studying and evaluating interventions have
grown in both scope and sophistication. Similarly, a
strong base for intervention research in chemoprevention
has emerged in conjunction with clinical research
initiatives. Finally, research in improving the delivery of
treatment and early detection through health services
strategies has defined a third major intervention area.

Nationwide statistics on incidence, morbidity, survival,
and death rates for specific cancer sites are crucial to
identify high-risk populations, monitor changes in risk
factors, and measure the effects of large-scale interven-
tions. Since the 1970s, the major surveillance resources
contributing such data for cancer control research have
included surveys conducted by the National Center for
Health Statistics and the NCI’s Surveillance, Epidemiol-
ogy, and End Results (SEER) program, which now covers
14 percent of the U.S. population through 11 regional
cancer registries. During the 1990s, data from the SEER
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program will contribute to special studies focusing on
topics such as patterns of care, cancer-related health care
costs, and the relationships between screening and
treatment practices.

In the 1980s, many communication and information
dissemination programs initiated in the 1970s came into
their own, and major new programs of communication
with the public and health professionals began to realize
their full potential. As a result, today there are many
advanced communication and information resources on
cancer available to the public and health professionals that
are regularly and rapidly updated. Additionally, there
have been sustained public and professional informational
and educational programs. Together, these efforts have
resulted in significant advances in the knowledge base of
the general population and among health care providers.

CHALLENGES FOR THE FUTURE

The past decade of cancer research was a period of
unprecedented expansion of knowledge, technology, and
applications that will reduce the burden of cancer in this
country. As the National Cancer Program moves into the
next decade and beyond, it is poised to extend the gains
that have been made. The future can be viewed with
optimism, but with an understanding that special chal-
lenges remain. Support for investigator-initiated research
should remain the highest priority for the National Cancer
Program. A crucial link in the research infrastructure that
merits attention as a special challenge is the need to train
and support investigators from multiple disciplines to
focus on cancer and thereby guarantee that an adequate
number of researchers are available to move cancer
science forward.

The immediate challenge for basic research is to fill the
remaining gaps in understanding the mechanisms of
cancer induction and progression. The elucidation of the
roles of cancer-causing agents or exposures, and the
mechanisms underlying the multistep progression of
cancer has rapidly led to basic and population-based
research, research that has already identified critical
genetic changes involved in cancer development for some
tumors. Researchers are now using this knowledge to
develop novel prevention and treatment approaches as
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well as methods to screen populations at risk of develop-
ing cancer. This area of investigation must be broadened
so that risk factors and genetic changes can be identified
which can be used to design effective prevention and

treatment strategies for each of the more than 200 cancer

types.

In addition to these scientific and technological chal-
lenges, clinical research progress depends on continuing
cooperation of the government, academia, and the private
sector to ensure development and clinical evaluation of
new approaches to prevention, early detection and
diagnosis, and treatment. After innovative treatments,
technologies, and prevention techniques are developed
through basic and clinical phases of investigation, it is
also critical to meet the challenge to ensure that all
Americans have access to appropriate population-based,
culturally sensitive applications of cancer research.

One of the most formidable challenges for cancer research
today is the responsible application of the advancing
knowledge base and technologies into widespread
medical practice. Introducing evolving medical technolo-
gies where technical capability may out-pace evaluation
of appropriate use or development of required follow-up
interventions may be problematic. For example, ethical
and societal issues must be considered in using genetic
screening to evaluate individual cancer risk, where the
ability to assess risk must be accompanied by the avail-
ability of interventions that enable individuals to under-
stand and manage their risk through behavioral
modification and medical intervention.
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Courtesy of Dr. Judith Karp, Special Assistant to the Director, NCI.
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Appendix C Meetings of the President’s Cancer Panel

July 1991

September 1991

December 1991

February 1992

June 1992

October 1992

November 1992

April 1993

July 1993

September 1993

November 1993

January 1994

Appendix C

Cancer and Poverty
Highlighting issues related to socioeconomic factors

Training in Science
The challenge of attracting and retaining qualified candidates to biomedical science

Breast Cancer Research: Progress and New Perspectives
Advances in detection, diagnosis, treatment, and prevention of breast cancer

Cancer Research and Technology Transfer in the 1990’s: Old Tools, New Tools
Integrated approaches to the transfer of basic and clinical research

Cancer in Minority Populations: Opportunities and Obstacles
Special challenges facing minority and underserved populations

The Role of Voluntary Organizations in the NCP
Interaction and cooperation among general and special interest groups

Prostate Cancer
Meeting the challenge of prostate cancer, progress in screening and treatment

Breast Cancer Specialized Program of Research Excellence (SPORE) at the
University of California, San Francisco and the Relationship With Area Breast
Cancer Patient Organizations

Translational research within the SPORE

Cancer and the Family
Impact on family, family counseling, and cultural, ethnic, and socioeconomic
influences

Evaluating the National Cancer Program: An Ongoing Process
Assessment of the achievements of the Program during the last decade

Cancer Statistics: Chronic Disaster Areas
Outreach issues in areas and among populations where cancer mortality is
excessive

Role of Government in the Cancer Research Mission

Interactions and responsibilities of government agencies in cancer research and its
applications
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Appendix D Executive Summary of the President’s
Cancer Panel Special Commission
on Breast Cancer

EXECUTIVE SUMMARY

Overview

Breast cancer is a large and growing public health problem in the United States.
During the decade of the 1990s, it is estimated that nearly 2 million women will have
been diagnosed with the disease and that 460,000 women will have died of it.
Between 1950 and 1989, the incidence of breast cancer increased by 53 percent.
The magnitude of this problem and its constant increase over time understandably
result in considerable anxiety among all women.

Some improvements in breast cancer detection and treatment have occurred over
the past few decades. Yet even these modest improvements are not uniformly
applied throughout the population. Most current therapies (surgery, radiation therapy,
and chemotherapy) are non-specific in their effects and frequently diminish quality of
life. Although women diagnosed with early-stage breast cancer have a 5-year
survival rate of 93 percent, there is no period of time after which a woman who has
been treated for breast cancer can be assured that it will not recur. At this time, there
are no proven methods of preventing breast cancer.

Advances in basic science have raised the realistic hope that more specific methods
can be developed to treat or prevent breast cancer.

Breast cancer advocates — women with breast cancer, their families, friends, and
supporters — demand that breast cancer become a national priority. There is a wide-
spread sense of urgency that more can and must be done to address the problem of
breast cancer in this country. There is growing public demand for even greater levels
of funding of a national breast cancer program and an outcry for the development of
cure and prevention.

Recommendations

The goals of the President’'s Cancer Panel Special Commission on Breast Cancer
recommended breast cancer program are:

1. To make substantial progress in developing effective methods to cure and to
prevent breast cancer, and

2. To make current and future proven methods of early detection, treatment,
and prevention universally available.

The National Institutes of Health and other involved federal agencies must receive
research funding of no less than $500 million per year for this program until these
goals are achieved.

Specific recommendations made by the commission are outlined below.
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Causes and Prevention

. Research into breast cancer causes and prevention must receive high priority.
. Investigator-initiated inquiry should remain the mainstay of research funding.
. Genetic, hormonal, environmental, dietary, and other causes of breast cancer

must be identified through basic and epidemiologic research; this knowledge is
the foundation needed to develop effective preventive strategies.

. Knowledge gained through research must be translated into clinically effective
methods of prevention, early detection, and treatment.

Earlier Detection and Diagnosis

. Early detection should be improved by further refining x-ray mammography,
developing newer imaging methods using non-ionizing radiation, and identify-
ing breast cancer biomarkers that can be detected in a blood test.

. Improved access to early detection must include prompt diagnostic work-up
and treatment referral for patients in whom breast abnormalities are identified.

Treatment Strategies

. Women must be empowered to be active participants in their decisions about
breast cancer screening and, if diagnosed with the disease, about their treat-
ment options.

. Patients, their families, and breast cancer experts want and deserve less
invasive, disfiguring, and toxic treatments than surgery, radiation, and
chemotherapy.

. High priorities for new and more specific treatments include: therapy directed

at hormones and hormone receptors, tumor growth factors or growth
factor receptors; inhibitors of angiogenesis and metastasis; immunologic
therapy; and gene therapy.

. Methods should be developed to overcome resistance to hormonal and
chemotherapeutic agents.
. Diagnostic decisions, treatment options, and recommendations should be

provided in an interdisciplinary setting.

Psychosocial Effects
. Current methods of psychosocial support should be available to all breast can-
cer patients and their families.
. More effective supportive care interventions for breast cancer patients and

their families must be developed.

Access
. Current and future methods of early detection, treatment, and prevention
should be universally available as soon as their efficacy is demonstrated.
. United States health care delivery system reforms must ensure the removal of

financial barriers to access.
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Research is required to understand and remove the non-financial barriers to
universal use of effective means of combating breast cancer.

Public Policy

Federal regulations should limit the proliferation and use of unproven treat-
ments, prognostic markers, prevention methods, and technologies, except
within the confines of a well-defined clinical trial.

Clinical testing of new detection, treatment, and prevention methods should
be supported cooperatively by third-party payors, industry, academic centers,
and the National Cancer Institute.

Research costs for clinical trials should be carefully delineated and paid by
industry or the National Cancer Institute, while patient care costs should be
covered by third-party payors.

The 1992 Mammography Quality Standards Act should be implemented
immediately.

Federal agencies should coordinate their breast cancer programs through an
interagency breast cancer task force.

A Partnership of Breast Cancer Advocates and Breast Cancer Scientists

This partnership must continue in a way that promotes the shared objective
of finding effective prevention and cure of breast cancer.

Breast cancer advocates should be integrated into decision-making regard-
ing the optimal use of breast cancer research funding.

Information and Empowerment

Women in the United States should be provided with accurate, up-to-date,
and culturally sensitive information about the risks of breast cancer and how
it is best detected.

Women diagnosed with breast cancer should be provided with accurate, up-
to-date, and culturally sensitive information about their treatment options.
The National Cancer Institute should provide leadership in the development
and distribution of culturally sensitive breast cancer educational materials
and special materials for women with low levels of literacy.

Women should be empowered both psychologically and financially to take
responsibility for their own breast health, including adopting healthy lifestyles,
practicing breast self-examination, following recommended guidelines for
breast cancer screening, and immediately obtaining diagnostic and treatment
services when breast abnormalities are observed.

Past investments in basic science and breast cancer research have brought us to a
point where numerous opportunities exist to advance our ability to prevent and treat
breast cancer. The enormity of the impact of breast cancer on the mental and physical
well-being of women in the United States and their families requires that we as a soci-
ety devote the resources needed to achieve the most rapid progress possible.
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Cancer Program Recommendations
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FIGURE 1: COMPONENTS OF THE NATIONAL CANCER PROGRAM
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* Examples of Federal Agencies Involved in Cancer-Related Research, Care, or Regulation:

¢ Department of Health and Human Services
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National Cancer Institute

National Institute for Environmental Health Sciences
National Center for Human Genome Research
Other NIH Institutes and Centers

Centers for Disease Control and Prevention
National Institute for Occupational Safety and Health
Food and Drug Administration

Health Care Financing Administration

Indian Health Service

Health Resources and Services Administration
Agency for Health Care Policy and Research

Agency for Toxic Substances and Disease Registry

¢ Environmental Protection Agency

¢ Department of Commerce/National
Institute of Standards and Technology

¢ Department of Energy

¢ Department of Labor

¢ Department of Defense

¢ Department of Education

¢ Department of Housing and Urban
Development

¢ Consumer Product Safety Commission

¢ Department of Veterans Affairs

¢ Department of Agriculture
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