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STATEMENT OF PURPOSE
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ever has there been such opportunity and promise for

improving outcomes for patients with cancer. The human

genome project and other recent accomplishments in
molecular biology and technology development have made it
possible to revolutionize the way physicians and researchers can
address the challenge of preventing and curing cancer.

In 1971, with the passage of the National Cancer Act, the Na-
tional Cancer Institute (NCI) initiated creation of centers of ex-
cellence and charged them with gathering together the expertise
to greatly expand research on understanding the causes of cancer
and improving its treatment. Initially the centers of excellence
consisted of three NCI-designated Cancer Centers. Today there
are 61 Centers, spread widely across the United States.

As a result of the government’s increased investment in research
over a period of more than three decades, we now know that
cancer is caused by mutations or abnormal functioning of critical
genes which control the replication and behavior of the cells in
our bodies. This statement could not have been made in 1971.

The National Institutes of Health (NIH) Director Dr. Elias Zet-
houni’s new NIH Roadmap Initiative contains three key concepts:
1) exploring new pathways to discovery focusing on molecular
networks associated with disease, imaging technologies, and nano-
medicine; 2) creating interdisciplinary research teams of the future;



and 3) re-engineering the clinical
research enterprise and incorporat-
ing community-based physicians,
in order to place more patients

in innovative clinical trials. The
Nation’s Cancer Centers and
academic cancer research programs
are leading the way in all three of
these areas, and have been doing so
for decades. By their very
nature, research programs
in NClI-designated Cancer
Centers bring together
basic, clinical, and popula-
tion scientists to focus on
cancer. Since their incep-
tion, the Cancer Centers
have been peer-reviewed
and scored by NCI based
upon the strength of their
intra- and interprogram-
matic interactions. This
model has contributed sig-
nificantly to the successes
that have been achieved
in understanding the
molecular basis of cancer
and in developing targeted thera-
pies and new imaging modalities.
The nationwide program of clini-
cal trials investigating new cancer
treatments on many thousands

of patients is a model of clinical
investigation.

While our knowledge of cancer
will never be complete, we have
reached the point where medical
researchers can at last envision
ways to greatly improve our ability
to reduce death and suffering from
cancer. The age-adjusted rate of
cancer mortality has been falling for
a decade. Recently, it was reported
that in 2003, for the first time, the
absolute number of cancer deaths
in the United States was reduced
from the previous year. This is
despite the fact that as a whole the
U.S. population is living longer

and cancer is a disease whose risk
increases with aging. We can sub-
stantially reduce deaths from cancer

just by broadening the application
of knowledge we have today. By

expanding our knowledge through

further research. even greater gains

are well within our reach.

The Cancer Centers Directors
working group, described below,
was not in a position to pursue an
independent economic analysis of
the benefits of improving cancer
care. However it is worth making a
few points from the available litera-
ture. The cost of caring for patients
with cancer reached $40 billion in
1996. Medicare bears over one-
third of these costs. This figure has
increased during the past decade to
$72 billion. This does not include
the cost of screening and the value
of time lost from work during treat-
ment, as well as the cost of prema-
ture death with loss of productivity.
As an example, the cost of treating
an early stage breast cancer patient
over her lifetime is over $70,000.
There were 213,000 new cases of
this disease alone in 2006.

The total impact of cancer on
health is high. It was recently
reported that for Americans under
the age of 85, cancer is the lead-
ing cause of death. The American
Cancer Society reported that last

year there were 1,399,790 new
cases of cancer and 564,830 deaths.

Economists at the University of

Chicago estimate that a 1% reduc-
tion in cancer deaths would be

worth over $400 billion.

NCI was created as a governmental
agency to lead cancer research, not
to deliver health care. In contrast,
most of the Nation’s NCI-designat-
ed Cancer Centers are imbedded
in academic medical centers which
have the dual missions of leading
the fundamental study of disease
and translating new knowledge to
change the delivery of health care.
The NCI’s Strategic Plan published
in January 2006 outlines a bold
vision of strategies to investigate
cancer in the laboratory, in the
clinic, and in the community, and
states clearly that dissemination
and application of research dis-
coveries are required for success.
The Nation’s Cancer Centers are
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uniquely positioned to both lead
in cancer research and lead in this
dissemination process.

The Cancer Genters
Directors’ Working
Group

At the November 7, 2005 meeting
of the NCI Director with the direc-
tors of the NCI-designated Cancer
Centers, a small working group

— chaired by Dr. John Mendelsohn,
President, University of Texas, MD
Anderson Cancer Center — was
asked to write a report providing a
blueprint on how the Cancer Cen-
ters can contribute to achieving the
following goals:

1. Reduce the burden of cancer
through research in the areas of
prevention, detection, treat-

ment, and survivorship, and

create a strategy for success.

2. Identify ways in which NCI-
designated Cancer Centers can
enhance collaboration with
each other and with other
stakeholders in the pursuit of
our shared mission.

3. Suggest initiatives that will
enable the Cancer Centers to
extend their research beyond
their local communities and to
provide leadership in the wide
dissemination of best practices
in cancer care and prevention.

4. Create a realistic vision of the
potential for future successes
and identify the roadblocks
that must be dealt with.

The working group was subdivided

into six subcommittees concen-
trating on the outlined goal areas:
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prevention, detection, treatment,
survivorship, collaboration, and
dissemination. The subcommittee
reports were presented and discussed
at the NCI Cancer Center Directors
Retreat in May 2006 and the final
report of recommendations was re-
viewed by all of the Cancer Center
directors.

We Have Made Progress

Progress has been made during

the 35 years since passage of the
National Cancer Act in 1971. Dur-
ing the 10 years between 1990 and
2002, the age-adjusted death rate
from cancer declined 1% per year.
This translates into over 315,000
lives saved or prolonged beyond
that period of time. In 2004, the
total deaths from cancer, which had
been leveling off for a number of
years, fell to levels slightly below
the previous year’s figures.

The American Cancer Society re-
cently published a midpoint analysis
of progress towards its goal of reduc-
ing cancer deaths by 50% over the
25 year period between 1990 and
2015. If trends over the first 12
years continue, the projection is for
a 23% reduction in cancer deaths by
2015. However, for breast cancer,
colon cancer, and lung cancer in
males, the trends predict a 50%
reduction.

It is worthwhile considering why
these significant levels of reduction
are being achieved and what more
can be expected. For breast cancer,
the improvement is attributed to

a combination of early detection
due to mammography and manual
palpation and improved therapy.
Significantly, only 58% of women
had mammograms in 1970 while
by 2002 the number reached 76%.

That leaves room for helping the
24% of women who currently do
not receive the benefits of early
detection.

For colon cancer, the 50% trend for
reduced deaths is attributed almost
entirely to colon endoscopy with
polypectomy. Polypectomy reduced
the incidence of cancer by 80%

in two large studies. Only about
50% of Americans over the age of
50 undergo colon examination, so
there is high potential for further
improvement in death rates.

For male lung cancer, the 50%
trend for reduced death is attribut-
ed primarily to reduced tobacco use.
There is likely to be a downward
trend in lung cancer death rates

for women, because lung cancer
incidence rates have begun to fall
for women in recent years, parallel-
ing the earlier fall for men. These
gains have resulted from an enlight-
ened behavior on the part of the
public, supported by educational
campaigns, clean indoor air laws,
cigarette taxes, improved access to
counseling and pharmacologic aids,
and increased commitment of time
and effort by the medical profes-
sion. Obviously, a great deal more
can be accomplished. It must be
emphasized that nearly one-third
of all cancer deaths in the United
States (over 180,000 people last
year) are directly attributed to
tobacco, with lung cancer leading
the list.

It is apparent that most of the sub-
stantial reduction in cancer deaths
over the past 12 years has resulted
from prevention and increased use
of effective diagnostic studies. This
report will present measures to fur-
ther enhance prevention and early
detection of cancer, as well as new



approaches to the treatment of can-
cer, and management of survivors.
While it is impossible to precisely
quantify the anticipated impact

on death rates, it is reasonable to
predict that if research efforts and
use of evidence-based clinical prac-
tices are increased in the areas we
outline, we will reduce the burden
of cancer far more rapidly and come
closer to achieving the American
Cancer Society’s goal for 2015.

Conclusion

We conclude that the Nation’s
35-year-old cancer plan can be
re-energized to increase the pace
of discovery and dissemination

of improvements in cancer care.
This document is presented as a
blueprint for accelerating successes
against cancer, both by expanding
knowledge of cancer and by apply-
ing these discoveries expeditiously
to improving the care of cancer
patients. Our report of recommen-
dations builds on and expands the

NCI Strategic Plan.

NCl-designated Cancer Centers
are in the privileged position of
being able to contribute to both
research and patient care goals, and
we make a renewed commitment to
do so in partnership with the NCI.
We invite collaborators from the
many sectors of our society with

an interest in reducing the burden
of cancer to join in this endeavor
with renewed commitment of their
efforts and resources.

We wish to emphasize that this
must be a joint effort, involving
academia, medical care providers,
professional organizations, gov-
ernmental agencies and the U.S.
Congress, pharmaceutical and bio-
technology companies, and — most

importantly — patient advocacy
groups and the public. These stake-
holders will need to synchronize
their goals and actions. From the
beginning of planning the National
Cancer Act, and continuing up

to the present, patient advocacy
groups have played a critical role

in bringing together the public, the
government, and the biomedical
research community, and reminding
us all to focus on the patient.
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EXECUTIVE SUMMARY
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each of the six areas targeted for review by the working group
of the Cancer Center directors.

T he following is a summary of the major recommendations in

Prevention

In addressing the challenge of reducing the burden of cancer, pre-
vention is the most desirable goal. Population studies have identi-
fied lifestyle changes that can reduce the risk of cancer, the most
prominent of which is avoidance of tobacco use and exposure.

We also have discovered that molecular and biological changes

in blood and tissue specimens from patients can serve as markers,
identifying individuals who bear higher risk for developing certain
cancers, including those who show the very earliest biological




changes in the development of
cancer. These individuals may
benefit from active interventions
in their lifestyle and behavior and,
in the future, from treatment with
agents that can retard or prevent
the development of cancer.

We endorse the recommendations
of the National Cancer Policy
Board on cancer prevention and
early detection, which are summa-
rized in this report.

Strategies that Can Immediately Begin
to Reduce the Risk of Cancer
® Implement known methods and
investigate improved methods
for preventing initiation and
enabling discontinuation of
tobacco use. If successful, this
measure alone can reduce the
incidence of cancer by more
than 30%, after an estimated lag
time of about two decades.
® Implement other evidence-
based changes in lifestyle that
will reduce the incidence of
cancer, including a healthy
diet, avoidance of obesity, and

increased physical activity.
® [mplement scientifically
established medical strategies,

including administration
of tamoxifen or raloxifene
to prevent breast cancer in
high-risk postmenopausal
women and HPV vaccination
to prevent cervical cancer in
young females.

® Utilize rapidly developing
knowledge of inherited and
environmentally induced
mutations to begin to establish
risk profiles for high-risk
populations, to set the stage for
rational chemoprevention and
other strategies.

Cancer Centers can partner with
governmental agencies and health
care providers to extend these
measures to the entire U.S. popula-
tion through improved delivery
and targeted education. Vaccina-
tion against certain cancers should
eventually become as standard in
medical practice as vaccination
against serious viral infections.

Strategies Involving Either Change
in Policies or Further Research and
Requiring a Decade or More Before
Clinical Application
® Perform research on the
application of “personalized

medicine” to intraepithelial
neoplasias (IENs) and
precancerous conditions, by
carrying out clinical trials to
discover molecular targets for
both early detection of high-
risk lesions and targets for
chemoprevention treatments.

® [ncrease clinical research in the
behavioral sciences that will
identify improved methods for
changing personal lifestyles and
promote informed decisions
about health-related behaviors.

® Continue to pursue
chemoprevention clinical
trials, based on the successes
with anti-estrogen agents in
preventing or postponing breast
cancer in high-risk groups.

While Cancer Centers can collabo-
rate in carrying out these large-scale
and long duration clinical stud-

ies, funding will be needed from
governmental agencies or from
companies willing to partner in
these efforts.

Early Detection

Early detection of cancer can
enhance the chances of achieving

Accelerating Successes Against Cancer 9



cure or prolonging life for indi-
viduals diagnosed with cancer.

In spite of the great interest in
identifying markers in blood or
cells that can identify the presence
of cancers at the earliest possible
time, progress in research has been
slow. This is due to limitations in
available technology and lack of
adequate funding to support the
large-scale and expensive clinical
trials required to first identify and
then validate these markers.

The effort and expense involved are
highly worthwhile. This is because
the chances for cure of most early
stage cancers is typically higher
than 90%, whereas cure rates for
advanced stage cancers can be
lower than 5% for most, but not all,
solid tumors. Detection at an early
stage can yield tremendous benefits
in reducing death rates in cancers
of the breast, colon, lung and pros-
tate, which together account for
nearly two thirds of all cancers.

Strategies that Can Immediately
Increase Early Detection of Cancer

® Cancer Centers should
partner with governmental
agencies and health care
providers to expand the use of
currently validated screening
methods for early detection,
especially in underserved
populations. These methods
include colonoscopy, Pap
tests, mammography, and the
PSA test.

® Cancer Centers should join
advocacy groups in pursuing
payment for validated early
detection tests by Centers
for Medicare and Medicaid
(CMS), insurance companies
and health plans, and for
extending access to uninsured
Americans.
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® Cancer Centers should partner
with state departments of
health and medical provider
systems to disseminate
information on the benefits of
early detection of cancer and
on locations where access to
these measures are available.

® Cancer Centers should partner
with each other to develop
collaborative networks and
cross-disciplinary teams that
can share tissue resources and
advanced technology platforms.

Strategies Involving Further Research
and Requiring Up to a Decade or More
Before Clinical Application
® Cancer Centers should
perform large-scale,
collaborative clinical
trials designed to identify
potential markers, using
the expanding technologies
of genomics, proteomics,
immunohistochemistry and
molecular imaging. These must
be followed by clinical trials
validating the capacity of these
markers to accurately predict
the presence of cancer. This
research will require large-scale
funding from the NCI or other
sources.
® Fundamental research
investigating specific genetic
and molecular abnormalities
that contribute to the
malignant phenotype must
continue full force because
this approach will continue
to contribute importantly to
identification of markers that
predict risk, prognosis, and
appropriate therapy.
® With guidance and support
from the NCI, Cancer Centers
should develop and adopt a
standardized and secure web-
based tool for collecting and

querying histories of patients
and their families in a uniform
way that will enable informed
communication between
patients and families and their
health care providers, and
provide data for researchers
seeking to identify high-risk
populations.

® Standardized and uniformly
utilized electronic medical
records would support
initiatives in detection,
treatment, and survivorship
and should be a national
priority. Collection, storage,
and annotation of tissue
specimens from each patient
in a standardized way would
also support these initiatives.
Both initiatives will require
substantial funding, collegiality,
and visionary leadership.

Treatment

There has been tremendous progress
in research leading to an under-
standing of the fundamental genetic
and molecular causes of cancer and
the development of new therapies
that target these abnormalities.
This has been accompanied by ad-
vances in surgery, radiation therapy,
and systematic therapies which
have already improved outcomes for
cancer patients.

Because it already is uniformly
acknowledged that fundamental
research must continue to be pur-
sued and funded, this report focuses
primarily on the need for collabora-
tion, coordination, standardization,
and infrastructure support in clini-
cal investigation. This will require
participation by all stakeholders,
including oncology specialists, pro-
viders, payers, regulatory agencies,
government sponsors (e.g., NCI),



and patients. It also will require
adequate funding specifically des-
ignated for these purposes. Cancer
Centers are in an optimal position
to lead in this effort, but the fund-
ing for clinical research must come
from outside sources.

We endorse the findings of NCI’s
Clinical Trials Working Group
(CTWG) entitled “Restructuring
the National Cancer Clinical Trial
Enterprise,” which was adopted

by the National Cancer Advisory
Board in 2005. The CTWG action

items are summarized below.

Strategies that Can Be Implemented
Immediately to Improve Treatment
Research
® Activate the recommendations
of the CTWG for improving
the NCI’s capacity to lead in
coordinating and supporting
innovative clinical research.
® Place a top priority
on supporting clinical
investigators and funding the
clinical research infrastructure
needed for Cancer Centers,
academic medical centers, and
practicing physicians to carry
out innovative and timely
clinical trials.
® Increase collaborations
between Cancer Centers in
designing and performing
clinical trials, sharing
specialized core services
and new technologies, and
exchanging tissue specimens.
® Increase collaboration in
new drug development
between Cancer Centers and
pharmaceutical/biotechnology
companies. This will be
greatly enhanced by agreement
on both sides to reach
compromise with regard to
control of intellectual property,

while protecting the interests
of the inventors.

Strategies for Implementation in the
Long Term

® Implement the extensive
CTWG recommendations,
which will lead to more
efficient investigation of new
treatments and more timely
regulatory approval.

® [nvestigate new technologies
and targeted therapies for the
treatment of cancer, alone and
in combination.

® Continue intensive research
on the genetics and biology
of cancer, which will provide
increased understanding of the
malignant process and identify
promising targets for anticancer
agents.

® (Collaborate with the
NCI, FDA, CMS and
pharmaceutical/biotechnology
companies in creating a
unified and standardized
web-based clinical trials
information technology system
for recording, reporting, and
analyzing clinical research data.

Survivorship

Today there are over 10 million
Americans who have survived can-
cer. A risk of recurrence continues
beyond 5 years for some types of
cancer. In addition, cancer survi-
vors have a higher than average
risk of a second malignancy. In
fact, approximately 16% of cancers
occur in survivors of the disease.
Survivors also are subject to long-
term sequellae caused by either
their cancer or the therapy they
received.

With the increasing mobility
of the U.S. population and the

frequency with which patients
change their health care providers,
there is a serious need for uniform
guidelines and electronic summa-
ries of medical records to enable
appropriate follow up for cancer
survivors. In addition, research is
needed on ways of preventing the
late side effects of cancer treat-
ments and for dealing with them
when they occur.

The result of these activities will
be a decrease in deaths from sec-
ond cancers due to earlier detec-
tion, and improved duration and
quality of life due to control or
elimination of late sequellae of the
cancer or its therapy.

Strategies

® Cancer Centers should
collaborate with the NCI
Office of Cancer Survivorship
to establish and populate a data
warehouse containing clinical
information, research protocols,
educational materials, and
descriptions of outreach
activities for the public and for
medical professionals.

® Cancer Centers should
collaborate with the
American Society of Clinical
Oncology (ASCO) and other
organizations in developing
clinical practice guidelines
for long-term follow up of
cancer survivors and mobilizing
adoption of these guidelines
by the states and health care
providers.

® Cancer Centers should take
leadership in designing
collaborative clinical trials
that explore ways of avoiding
late complications of cancer
therapy or evaluate treatments
which can control them.

Accelerating Successes Against Cancer 11



Collaborations

The Cancer Center directors agree
with the statement in the NCI
Strategic Plan that: “Our success
will depend on our ability to inte-
grate our activities across a seamless
continuum of discovery, develop-
ment and delivery.” The academic,
commercial, and governmental
sectors each have critical contribu-
tions to make. The effectiveness
and efficiency of their interfaces
need to be addressed with creativity
and compromise.

Chemoprevention
Chemoprevention trials involve
large, lengthy, and extremely
expensive studies of both high-risk
and healthy populations, requir-
ing large infrastructures to access
and monitor data for many years.
Collaborations between industry
and clinical investigators — both
academic and in the community

— must be long term, with careful
prioritization and planning, and
thorough scientific review in order
to optimize the use of scarce hu-
man and financial resources.

Strategy
® Form a collaborative

chemoprevention trial
consortium of Cancer Centers
and academic medical centers
with centralized infrastructure
and data management, funded
by the NCI and pharmaceutical
companies.

Biomarkers and Imaging

The discovery and validation of
useful biomarkers and imaging tests
are under-explored at companies
and Cancer Centers because of
limited available funding, in spite of
the critical role of markers in plans
to speed up drug development and
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personalize cancer care. Multiple
markers are likely to be required for
early detection and for selection of
therapies for each type of cancer.
The economic case has not been
made adequately for the utility of
biomarkers for both patient care and
drug development.

Strategies

® A consortium of companies
should be encouraged to jointly
invest in the discovery of new
technologies in proteomics,
marker identification, and
imaging agents as a pre-
competitive activity, much like
the successful SNP Consortium.

® Research on biomarkers can
be expedited by exploring
many candidate markers at the
same time in a comprehensive
validation trial that provides
long-term follow up of a
number of surrogate markers
and predictors, until mortality
endpoints are reached.

® Regulatory agencies could
provide financial and fast-track
review incentives for companies
to encourage early exploration
and identification of markers
that predict the efficacy of new
therapies.

® For each of the topics covered
in this report, research can
be strengthened by bringing
together expertise across
Cancer Centers. Sharing of
specialized, high-tech core
facilities will also enhance the
quality of research.

Treatment

Therapeutic clinical trials require
a series of contractual partnerships
between companies and clinical
investigators which must last for

a number of years. The timeline
for preclinical and clinical studies

leading to possible FDA approval is
typically 10-15 years. Shortening
this timeline will require increased
collaboration in new drug devel-
opment between companies and
academia, collaborative efforts

to validate and implement use of
biomarkers and imaging technolo-
gies as endpoints in clinical trials,
elimination of redundancy in the
numerous reviews required for
approval of trials, and the use of
standardized licensing contracts
that create agreed upon sharing of
intellectual property.

Strategy

® Facilitate collaboration
between companies and
academic institutions, by
developing shared licensing
agreements which can be
used to speed up contract
negotiations.

Survivorship

Research on the factors influencing
the health of cancer survivors re-
quires expensive, long-term studies
of many patients. As with preven-
tion research, the requirement for
funding of these extensive studies
and for collaboration between
institutions serving cancer patients
must be acknowledged and dealt
with effectively.

Strategies

® (Collaborations led by Cancer
Centers should develop and
implement standardized
databases for collecting and
analyzing information on
cancer survivors.

® Research to identify the
problems experienced by large
cohorts of cancer survivors
and to explore treatments and
interventions that predict or
manage these problems should



be carried out collaboratively
between Cancer Centers, and
must be funded adequately from
external sources.

Dissemination

Advances in diagnostic tests and
treatments for cancer usually are
made available to patients rap-

idly by Cancer Centers, academic
medical centers, and major health
care providers. However, reach-
ing all patients with cancer and
their health care providers is a goal
obtainable only through concerted
efforts in education and widespread
adoption of best practices, espe-
cially by physicians for underserved
populations. The Cancer Centers
should insure that opportunities to
participate in clinical trials of new
cancer treatments are made avail-
able to greater numbers of indi-
viduals, including underserved and
diverse populations.

Strategies

® The Federal government needs
to designate a lead agency
within the Department of
Health and Human Services
(HHS) to coordinate funding
and dissemination of cancer
control efforts to the entire
U.S. population, by bringing
together the fragmented efforts
of NCI, CDC, CMS, and other
HHS agencies.

® Cancer Centers should take the
lead in disseminating cancer
care guidelines throughout their
states, in collaboration with
state health departments and
state cancer plans.

® Cancer Centers should work
with state cancer registries to
convert them into outcomes
registries, and should use them
to identify populations with

disproportionate needs for
cancer prevention and care.
Demonstration of the medical
and financial benefits of best
cancer control practices
should be accomplished by
establishing demonstration
projects in regions served by
Cancer Centers, funded by
CMS and led by the Cancer

Centers.
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PREVENTION

Summary

n addressing the challenge of reducing the burden of cancer,

prevention is the most desirable goal. Population studies have

identified lifestyle changes that can reduce the risk of cancer,
the most prominent of which is avoidance of tobacco use and
exposure. We also have discovered that molecular and biological
changes in blood and tissue specimens from patients can serve as
markers, identifying individuals who bear higher risk for
developing certain cancers, including those who show the very
earliest biological changes in the development of cancer. These
individuals may benefit from active interventions in their lifestyle
and behavior and, in the future, from treatment with agents that
can retard or prevent the development of cancer.

We endorse the recommendations
of the National Cancer Policy
Board on cancer prevention and
early detection, which are summa-
rized in this report.

Strategies that Can Immediately Begin

to Reduce the Risk of Cancer
Implement known methods and
investigate improved methods
for preventing initiation and
enabling discontinuation of
tobacco use. If successful, this
measure alone can reduce the
incidence of cancer by more
than 30%, after an estimated lag
time of about two decades.
Implement other evidence-
based changes in lifestyle that
will reduce the incidence of
cancer, including a healthy
diet, avoidance of obesity, and
increased physical activity.
Implement scientifically
established medical strategies,
including administration
of tamoxifen or raloxifene
to prevent breast cancer in
high-risk postmenopausal
women and HPV vaccination
to prevent cervical cancer in
young females.

Cancer Centers can partner with
governmental agencies and health
care providers to extend these
measures to the entire U.S. popula-
tion through improved delivery and
targeted education.

Strategies Involving Either Change

in Policies or Further Research and

Requiring a Decade or More Before

Clinical Application
Perform research on the
application of “personalized
medicine” to intraepithelial
neoplasias (IENs) and
precancerous conditions, by
carrying out clinical trials to
discover molecular targets for
both early detection of high-risk
lesions and chemoprevention
treatments.
Increase clinical research in the
behavioral sciences that will
identify improved methods for
changing personal lifestyles and
promote informed decisions
about health-related behaviors.
Implement a strong,
molecularly-targeted detection
and chemoprevention drug
development program.



Continue to pursue promising
agents in chemoprevention
clinical trials, based on the
successes with anti-estrogen
agents in preventing or
postponing breast cancer in
high-risk groups.

While Cancer Centers can collabo-
rate in carrying out these large-scale
and long duration clinical studies,
funding will be needed from govern-
mental agencies or from companies
willing to partner in these efforts.

Introduction

The goals of cancer prevention are
to reduce the incidence, morbid-
ity, and mortality due to cancer by
preventing initiation of primary
tumors (primary prevention), in-
traepithelial neoplasias (secondary
prevention), or second cancers or
disease-related complications (ter-
tiary prevention). The incidence
and mortality from cancer has been
decreasing slowly during the past
decade. Unfortunately, our aging
population will reverse this trend
in the next decade, despite recent
advances in the understanding of
the genetic and molecular bases of

the common cancers and the de-
velopment of molecularly-targeted
biological therapies.

The cancer patient is not well one
day and the next day diagnosed
with cancer. It is estimated that
in most cases there is an average
lag of at least 20 years between the
development of the first cancer cell
and the onset of metastatic disease
for a broad range of solid tumors.
In fact, using sensitive molecular
genetic methods, there is now
evidence that potentially neoplas-
tic cell populations can exist at
the time of birth and that only in
some cases is there progression to
full-blown malignancy later in life.
Based on the fact that there were
more than 570,000 cancer deaths
in the United States in 2005, and
given the estimated 20-year lag
time, more than 10 million cur-
rently “healthy” Americans may
harbor ultimately deadly cancers.

It is increasingly apparent that vir-
tually all cancers proceed from the
first initiated tumor cell (through
somatic mutations); to mild, mod-
erate, and severe dysplasia; inva-
sive carcinoma (invasion of cells

through the basement membrane);
and metastatic disease (Figure 1).
Precancerous lesions are termed
intraepithelial neoplasias (IENs)
and can often be identified through
increasingly sensitive screening
technologies, both histologically
and molecularly, using a variety of
analytical methods (e.g., cDNA
microarrays).

The best cancer is that which
never occurs, so primary preven-
tion (e.g., preventing and treating
tobacco use, reducing sun expo-
sure, promoting healthy diets and
exercise) is both the most effective
and least costly approach because
it can reduce the likelihood that
the first initiated tumor cell will
occur. Thus, given the average
20-year cancer lag time, secondary,
and tertiary prevention strategies
represent effective and cost-effec-
tive opportunities to dramatically
reduce cancer mortality in the
next decades (Figure 2).
Unfortunately, a pervasive problem
in the United States is poor access
to health care, including prevention
measures, because of a lack of
health insurance. In 2001, an esti-
mated 15% of the U.S. population
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Figure 1. Progression of precancer to cancer in humans is a multi-year process, adapted from 0’Shaughnessy et al. (0’'Shaughnessy, Kelloff

etal. 2002)

(41.2 million individuals) was unin-
sured during the entire year.

Current Knowledge,
Issues and Problems

The development of effective cancer
prevention strategies has the poten-
tial to impact more than 8 million
cancer diagnoses and to prevent
more than 5.2 million cancer-related
deaths each year worldwide. The
American Cancer Society (ACS)
has estimated that 564,830 cancer
deaths will occur in the United
States in 2006, and that half of all
cancer deaths could be prevented.
Tobacco use alone, which represents
the greatest preventable cause of

cancer death by far, is predicted to
cause 30% (170,000) of the cancer
deaths in the United States this year.
[t is thought that one of the primary
reasons why current knowledge

and information about cancer and
its prevention is not applied to the
general public is due to an overload
of complicated information. The
dissemination of complicated infor-
mation is problematic, but compre-
hensive information is essential to
reduce the burden of cancer.

There are many factors known to
reduce overall cancer incidence,
such as minimizing exposure to
carcinogens (e.g., avoiding tobac-
co), vaccination for some cancers,

Table 1. Factors associated with cancer risk, adapted from Giovannucci

(Giovannucci 1999)

Factor Association to Cancer Risk

Height Increases prostate, colon, and breast cancer risk

Obesity Increases colon, breast, kidney, endometrial, and gallbladder cancer risk;
may increase ovarian cancer risk

Physical Increases colon cancer risk; may increase breast and prostate

inactivity | cancer risk
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dietary modification, reducing body
weight, increasing physical activity,
or through medical intervention
(e.g., surgery and/or chemopreven-

tion) (Table 1).

However, research on developing
and implementing effective cancer
prevention and control interven-
tions lags in funding relative to

its potential impact on reducing
the cancer burden in the United
States. For example, only one
non-nicotine medication is cur-
rently approved by the Food and
Drug Administration (FDA) for
smoking cessation, though others
are in the pipeline, and the exist-
ing medications achieve smoking
cessation quit rates of 25% at best.
Since many health care organi-
zations do not include smoking
cessation medications as a covered
benefit, the incentive for pharma-
ceutical companies to prioritize the
development of smoking cessation
medications is not high — thus
fostering a negative feedback loop
that discourages health care organi-
zations from covering medications
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Figure 2. Issues in secondary prevention for physicians and the public

because the effectiveness of those
medications is low.

Similarly, pharmaceutical com-
panies have traditionally been
unwilling to invest in the develop-
ment of chemopreventive agents,
because of the required length

of time and the size and cost of
Phase III confirmatory trials.
Furthermore, these companies are
concerned about the uncovering
of unexpected, life-threatening
toxicities that may be observed
with the long-term exposure re-
quired for many cancer prevention
intervention strategies. This can
have an extremely negative impact
on safety profiles of approved drugs
(e.g., celecoxib twice-daily dosing
increased cardiovascular events in
at least two blinded, prospective

trials by 4-5%).

The high “cost” of cancer preven-
tion trials and the need to develop
reliable and meaningful interme-
diate endpoints are significant
barriers that must be overcome.
Cancer prevention clinical tri-

als, like the recently completed

STAR (Study of Tamoxifen and
Raloxifene to reduce the risk of
breast cancer in post-menopausal
women) and the ongoing SELECT
(Selenium and Vitamin E to reduce
the risk of prostate cancer) take
between 5 and 10 years or more to
complete, and require thousands of
participants. The cost to complete
such large-scale trials is in the
$100- to $200 million range and,
of course, a positive outcome may
not be achieved — e.g., the recently
announced unsuccessful results

of intervention with calcium plus
Vitamin D in the Women’s Health
Initiative (WHI) to reduce the risk
of colorectal cancer.

Obviously, the need to develop
risk-reducing preventive strate-
gies for large populations who may
develop common solid cancers
remains a high priority for NCI
and the Cancer Centers. To reduce
the need for large populations in
chemoprevention studies, there
must be a clear identification of
high-risk populations for preven-
tion efforts. This will reduce the
size of the study population and

will likely reduce the risk of attri-
tion by accruing individuals likely
to be highly motivated to prevent
cancer. However, by reducing the
study population, there is a risk

of insufficient statistical power if
the risk is overestimated, and the
results of these trials will not be
generalizable to the overall popula-
tion that is potentially at risk.

An alternative solution is the
development of intermediate
biomarker endpoints — whether
molecular, biochemical, or image-
based — that can serve to reduce the
size, duration, and cost of cancer
prevention trials. One illustra-
tive example relates to a 2,297
participant trial of oral Vitamin A
standard dose (25,000 IU daily) for
up to 5 years (versus placebo) in
individuals with moderate to severe
actinic keratosis (i.e., a cutaneous
IEN associated with a high risk

for squamous cell cancer of the
skin). The primary endpoint for
this trial was the risk of developing
a squamous cell skin cancer. This
Phase III chemoprevention trial

— funded by NCI in the middle
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Disease site

Modalities responsible

Breast 50% 90% Screening, Education, Adjunct Therapy
Colon 40% 55% Screening, Education, Adjunct Therapy
Cervix 60% 90% Screening, Education, Adjunct Therapy
Prostate 50% 99% Screening, Education

Melanoma 50% 90%

Screening, Education

Head/Neck 40% 50%

Education, Early Neoadjuvant Therapy

Table 2. Increase in 5-year cancer survival, 1975-2005

1980s and concluded in the middle
1990s — documented a statistically
significant, nearly 30% reduction in
the risk of developing a squamous
cell cancer of the skin associated
with prolonged Vitamin A dosing
(HR=0.74; 95% confidence inter-
val, 0.56-0.99; p = 0.04).

Knowing that standard dose
Vitamin A can reduce the risk of
developing a squamous cell cancer
of the skin, there was additional
interest to determine if doubling or
tripling the Vitamin A dose further
enhanced its skin cancer preventive
activity. Thus, a Phase IIb, pla-
cebo-controlled trial was designed
to compare the relative activities
of three different doses of Vitamin
A (i.e., 25,000 IU, 50,000 IU, and
75,000 IU per day). The primary
endpoint of the follow-up study
was an evaluation of Vitamin A
effects on sun-damaged skin of the
lateral forearm, using skin biopsy
nuclear chromatin pattern abnor-
mality at one year of Vitamin A
dosing versus baseline. A quantita-
tive efficacy endpoint was obtained
through karyometric analysis of
formalin-fixed, paraffin-embedded,
hematoxylin and eosin (H & E)
stained biopsies. The results docu-
mented that the placebo group’s
skin damage worsened while there
was a clear dose-related response
between 25,000 and 50,000 1U/day
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of Vitamin A. This 1-year trial
required only 130 participants,

cost approximately one-twentieth
as much as the original Phase 11
trial, and successfully established a
50,000 IU/day dose of Vitamin A as
both safe and possibly more effec-
tive than standard dose Vitamin A.
There is an absolute need to identi-
fy and validate markers that can be
integrated into chemoprevention
research to reduce the cost and du-
ration of these trials while assuring
that sufficient statistical power to
detect change is not compromised.
Biomarkers must be necessary steps
in the pathway of carcinogenesis,
assays must be accurate, precise and
reproducible, and biomarkers must

be validated.

Accomplishments

As stated earlier, barriers to ac-
celerated success in cancer chemo-
prevention include: the relative
impotency of chemopreventive
agent drug discovery and early
phase drug development programs
in academia, NCI, and in the
pharmaceutical industry; the long
duration and high cost of Phase 111
cancer chemopreventive clinical
trials; and the shrinking NCI bud-
get, coupled with a relatively lower
priority for cancer prevention, as
compared to research funding for
cancer treatments. Despite these

barriers, cancer prevention efforts
have contributed substantially to
the reduction of morbidity and mor-
tality due to cancer (Table 2).

Cancer chemoprevention and
dietary intervention Phase III trials
have been limited by relatively
small amounts of funding for drug
discovery, preclinical pharmacol-
ogy, and toxicology available in
NCI’s Division of Cancer Preven-
tion (DCP). There has also been an
almost total lack of interest by the
pharmaceutical industry. Neverthe-
less, there have been an increasing
number of high-impact interven-
tion trials targeting intermediate- to
high-risk populations for breast,
cervix, colorectal, prostate, and skin
cancers. Listed in Appendix A are
the primary results of paradigm-
shifting trials funded by the NCI
and/or the U.S. pharmaceutical
industry that have been reported
over the past 10 years. As this table
demonstrates, there is increasing
evidence that chemoprevention
strategies are increasingly effec-
tive in pre-empting the pathway

of carcinogenesis in intermediate

to high-risk populations for many
common cancers.

Medications, new screening tech-
nologies, and chemoprevention
agents are critically important tools
to prevent and control cancer,

but their effectiveness depends on
behavioral and psychosocial fac-

tors that are also, by themselves,
important factors in the prevention
of cancer. Patient-provider com-
munications, for example, play a
critical role in determining who will
engage in health-enhancing lifestyles
that reduce cancer risk. They impact
the likelihood that a person at risk
for cancer will seek and engage in
appropriate screening, and they



also determine whether appropriate
pharmacotherapies are used, and
used appropriately to effectively
blend with critical behavioral and
lifestyle changes. As new genetic
and molecular discoveries improve
our ability to develop personalized
treatments, similar advances are
needed to tailor behavioral and
psychosocial interventions so that
they are individually and cultur-
ally appropriate, work to eliminate
disparities, and assure that personal
responsibility for sustaining and im-
proving health is not outweighed by
the perception that cancer preven-
tion and control is assured via the
medicine cabinet.

[t is important for primary care-
givers, as well as the research
community, policy-makers, and
government agencies to take a
multidisciplinary approach to
investigating, understanding, and
improving the success of cancer
prevention.

Emerging Therapeutic
and Interventional
Strategies

In the United States, approxi-
mately 44.5 million adults (21% of
the U.S. population) continue to
smoke, despite current prevention
and cessation efforts. Tobacco use is
the leading cause of cancer and the
greatest leading cause of prevent-
able death. Tobacco use causes
over 440,000 premature deaths

— 198,000 of which are cancer
deaths from smoking and environ-
mental tobacco exposure.

According to a 2002 report from
the International Agency for Re-
search on Cancer (IARC), tobacco
exposure is a direct causal factor of
at least 13 different cancers, such
as cancers of the lung, pancreas,
cervix, liver, stomach, head/neck,
and leukemia. Nearly 90% of all
lung cancers are directly due to
tobacco exposure (tobacco use or
environmental exposure). As a
noted researcher pointed out, if
we are able to prevent just 10% of
all lung cancer deaths, it would be

equivalent to preventing all deaths
from glioma or ovarian cancer.

Each year, approximately 5 million
people worldwide die prematurely
due to tobacco exposure and that
number is expected to exceed 10
million by 2020 if current tobacco
exposure rates remain unchanged.
In the United States, most smok-
ers become dependent before the
age of 18, and once dependence
occurs, the chances of quitting

on any one occasion is approxi-
mately 5%. Use of the most
effective treatments increases that
percentage to 15-25%, thereby
demonstrating that more effective
treatment for tobacco dependence
is needed.

A recent NIH State of the Science
conference on tobacco identified
the following priority research
areas to reduce tobacco exposure:
(1) developing new pharmacologi-
cal and behavioral treatments;

(2) community-based interven-
tions; (3) assessing cancer risks of
various smokeless tobacco prod-
ucts; (4) implementing policy inter-
ventions that will increase cessation;

Figure 3. Multi-step carcinogenesis pathway, adapted from Alberts, et al. (Alberts 1999)
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and (5) studying genetic predisposi-
tion to tobacco dependence.

Many cancers are also now known
to be directly attributable to viral
infections. The family of infec-
tious agents most closely linked to
cancer are viruses such as: human
papillomavirus infection (HPV),
which is a necessary factor in the
development of cervical cancer and
possibly squamous cell carcinomas
of the oropharynx or anus; hepatitis
B and C virus infection which are
initiators and promoters for hepato-
cellular carcinoma; human T lym-
photropic virus (HTLV-1) which
has been implicated in the develop-
ment of T-cell leukemia; human
herpes virus type 8 (HHVS8) which
has been implicated in Kaposi’s
sarcoma; Epstein Barr Virus (EBV)
which has been implicated in
Burkitt’s lymphoma, as well as other
B-cell malignancies and nasopha-
ryngeal cancer; and simian virus 40
(SV40) which may be implicated in

mesothelioma.

Less commonly, other infectious
agents may lead to cancer, such as
bacterial infections of Helicobacter
pylori (H. pylori), which may be an
initiator and promoter for gastric
cancer, and helmenth infections
such as Schistosoma haematobium
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which is associated with urinary
bladder cancer.

A number of primary prevention
efforts exist or are being developed
such as vaccines against HPV (see
sidebar, “Cervix Cancer Preven-
tion with HPV Vaccines”) and
hepatitis B and C, and vaccines
against H. pylori to prevent the
development of cervical, liver,

and gastric cancers respectively. In
some cases, eradication of chronic
viral or bacterial infections by im-
munotherapy, antiviral therapy, or
antibiotic therapy may be viewed as
a form of secondary prevention. For
example, administration of anti-
EBV specific T-cells in transplant
patients known to be high risk for
post-transplant lymphoproliferative
disorders can reduce the circulating
EBV viral load, and reduce the rate
of lymphoproliferative disorders.
Research into the biology of these
cancers, strategies to prevent infec-
tion, and therapies to eliminate
chronic infection will all play a role
in preventing such cancers. Because
prevention depends on unambigu-
ously understanding the cause of
the disease, basic cancer research
efforts impact cancer prevention
research in important ways.

The vast majority of current treat-
ment modalities are used to treat
advanced or metastatic cancers.
However, now that it is possible to
identify IENs for many solid tumor
types, lifestyle changes, simple
surgical procedures, and chemo-
preventive agents may be used to
impede the development and pro-
gression of potentially dangerous
precancerous lesions (Figure 3).

Furthermore, multiple lifestyle
changes, taken together, could
profoundly reduce the risk of the
first initiated cell progressing to
mild dysplasia. This would include
severely reducing dietary fat intake
(e.g., as demonstrated by a 25%
reduction in the risk of breast
cancer recurrence rates in the
Women’s Interventional Nutrition
Study), increasing the number of
servings of fruits and vegetables,
minimizing alcohol intake, tobacco
exposure cessation, and markedly
increasing physical activity. These
changes may potentially reduce risk
for several cancers by up to 60%.

Furthermore, the addition of an
effective chemoprevention agent,
such as tamoxifen for moderately
or severely dysplastic IENs such
as ductal carcinoma in situ, can
reduce cancer risk by as much as



50%. Figure 4 presents the concept
that an effective chemopreventive
agent could prevent IEN growth,
progression, or ultimately, invasion
through the tissue basement mem-
brane (as did Proscar in the 18,000
participant Prostate Cancer Preven-
tion). Thus, the concept of cancer
prevention is now entering the
mainstream of cancer therapeutics.
Of course, any chemopreventive
agent intervention may be associ-
ated with toxicity and the risk to
benefit ratio for any of these agents
must be taken into consideration

at both the individual person and
larger population levels.

The National Cancer Policy Board
of the Institute of Medicine (IoM)
concluded that to save the most
lives from cancer, health care
providers, health plans, insurers,
employers, policy-makers, and
researchers should be concentrating
their resources on helping people to
stop smoking, maintain a healthy
weight and diet, exercise regularly,
keep alcohol consumption at low to
moderate levels, and to follow rec-
ommendations for breast, prostate,
skin, cervical, and colorectal cancer
screening. Additionally, these ef-
forts might also help alleviate the
disproportionate burden of cancer
borne by members of racial and
ethnic minority groups.

Identification and
Prioritization of
Opportunities for
Advancement

IoM’s National Cancer Policy Board
recommended that several steps be
taken to increase the rates of adop-
tion, the reach, and the impact of
evidence-based cancer prevention

and early detection interventions.
We have adapted these recommen-
dations to identify and prioritize
opportunities to advance cancer
prevention efforts.
(1) Congress and state legislatures
should enact and provide funding
for enforcement of laws to sub-
stantially reduce and ultimately
eliminate the adverse public health
consequences of tobacco use and
exposure.
® Reduction in tobacco use
offers the greatest opportunity
to reduce the incidence,
morbidity, and mortality of
cancer.
® Efforts to increase the cost
of tobacco, and to eliminate
environmental tobacco smoke
exposure in public places and
worksites, and by children in
homes, are effective in reducing
cancer risk and in encouraging
a lifestyle that is tobacco free.
® Tobacco consumption
reduction efforts by Cancer
Centers, the health care
community, policy-makers,
and government agencies
should apply to U.S. tobacco
products marketed and sold
internationally.
® Although tobacco exposure
causes more than 30% of all
cancer deaths, only about 3%
of the current NCI budget is
directed to tobacco control
efforts. There is a tremendous
need for behavioral and social
research and intervention.
(2) A national strategy should be
developed and coordinated by the
U.S. Department of Health and
Human Services (HHS) to address
the epidemic of obesity, unhealthy
diet, and physical inactivity in
America. Effective interventions
need to be identified and broadly

applied to reduce cancer risk
among the general population and
among populations at higher risk.
® Obesity and physical activity
have recently joined unhealthy
diet as leading risk factors for
cancer.
® Efforts to maintain a healthy
weight that start early in
childhood and continue
throughout adulthood are likely
to be more successful than
efforts to achieve and maintain
weight loss once obesity is
established.
® Over time, even a small
decrease in the number of
calories consumed and a small
increase in physical activity
can help prevent weight gain or
facilitate weight loss.
(3) Sufficient Federal appro-
priations should be made to fund
NCl-designated Cancer Centers
to support innovative public and
private partnerships to develop,
implement, and evaluate com-
prehensive community-based
programs in cancer prevention
and early detection. Every state
should have and implement a com-
prehensive cancer control plan.
A) Federal Efforts
® The Centers for Disease
Control and Prevention
(CDCQ), as the Federal
link to the Nation’s public
health infrastructure, needs
to build the capacities of
states - and, in turn, their
local partners (Cancer
Centers, academic medical
centers, and health care
systems) - to develop and
implement comprehensive
cancer control plans.
® Support for the CDC'’s
National Breast and
Cervical Cancer Early
Detection Program
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Cervix Cancer Prevention

with HPV Vaccines

The dramatic reduction in the incidence and mortality from cervical cancer in
the United States over the past 50 years is a direct result of the widespread
and effective screening using cervicovaginal (or Pap) smears. Yet, despite a
greater than 70% reduction in death in the U.S., as many as 10,000 women
each year who fail to be screened adequately develop cervical cancer and
nearly 4,000 women still die annually of this disease. Worldwide, deaths from
cervical cancer could reach 1 million per year unless effective screening and
prevention programs are implemented.

In the past 25 years, tremendous research advances have demonstrated that
virtually all cases of cervical cancer are caused by infection with human papil-
lomavirus (HPV). A recent series of clinical trials testing HPV vaccines have
yielded dramatic results. As a result, on June 8, 2006, Merck’s quadrivalent
HPV vaccine, Gardasil™, targeting HPV types 6, 11, 16 and 18, was approved
by the FDA for vaccination of females aged 9 to 26 years of age. In clinical tri-
als, Gardasil was 100% effective in preventing HPV 16- or 18-related cervical,
vulvar, or vaginal intraepithelial neoplasia (IEN) grades 2-3 or adenocarcinoma
in situ (AIS) among women who had not been exposed to HPV. However,

there was no clear evidence of protection from disease caused by HPV types
for which subjects were PCR or seropositive at study entry. The efficacy of
Gardasil was 39% for the protection of HPV 16- or 18-related cervical IENs and
AIS and 69.1% for the prevention of HPV 16- or 18-related vulvar or vaginal
IENs grades 2-3 among women with any HPV status at baseline who received
at least one vaccine dose. A second HPV vaccine, Cervarix™, manufactured
by GlaxoSmithKline, is currently being tested in Phase Il clinical trials.

While the development of HPV vaccines has the potential to eliminate the
majority of cervical cancer cases worldwide, a number of critical questions
remain that provide particular opportunities for research in cancer surveillance,
prevention, dissemination, communication, HPV persistence and progression

— all of which have a tremendous public health impact. Furthermore, there

is a need to be engaged in areas of investigation related to co-factors (such

as cigarette smoking) that play a role in viral persistence and progression to
cervical cancer.

22 Accelerating Successes Against Cancer

(NBCCEDP) should
be increased. The
NBCCEDP has succeeded
in improving screening
rates among medically
underserved populations,
but the program reaches
only 15% of eligible
women because of
limited financial support.
Under funding of CDC’s
NBCCEDP contributes
to lost opportunities for
prevention.

® Because screening for
colorectal cancer is
a proven strategy for
reducing cancer mortality
in people over 50 years
of age, a CDC program
similar to NBCCEDP
is needed to provide
colorectal cancer
screening to people
who are uninsured and
underinsured.

B) State Efforts

® State efforts in cancer
prevention and early
detection should be
reformed because in many
cases current programs are
piecemeal and organized
around categorically-
funded programs.

(4) Public and private insurers
and providers should consider
evidence-based cancer prevention
and early detection services to
be essential benefits and should
provide reimbursement for them.
These services at a minimum
should include interventions
recommended in the U.S. Public
Health Services’ 2000 clinical
practice guideline on treating
tobacco use and dependence,
screening for breast cancer among
women age 50 and older, screen-
ing for cervical cancer among all



sexually-active women with an
intact cervix, and screening for
colorectal cancer among adults age
50 and older.
® Public and private health
insurers and providers should
include in their benefit
packages coverage for evidence-
based interventions for cancer
prevention and early detection.
® Nicotine replacement
therapy and treatment (e.g.,
Bupropion SR) and counseling,
for example, are effective
in helping individuals quit
smoking.
(5) Congress should increase
support for programs that provide
primary care to uninsured and low-
income people. These programs
increase the use of cancer preven-
tion and early detection services
among medically underserved
populations.
® The differences in morbidity
and mortality from cancer
among various racial and ethnic
groups and among the under-
and uninsured present both a
challenge to understand the
reasons for and an opportunity
to reduce the burden of cancer.
® |n a Nation of increasing
diversity, interventions to
improve cancer prevention
and early detection must
accommodate different
languages, cultural values,
and beliefs.
® Public and private initiatives to
reduce disparities in the cancer
burden (e.g., programs at NCI
and the American Cancer
Society) should be supported.
(6) HHS should complete a
comprehensive review to assess
whether evidence-based preven-
tion services are being offered and
successfully delivered in Federal
health programs.

® The Federal government
administers or funds programs
that do not always reflect best
practices in cancer prevention
and early detection.
® The evidence is clear that
disease prevention is not
only effective, but highly cost
effective. Thus, investments
in supporting healthy lifestyles
and appropriate screening
will have not only improved
the quality and quantity of
life, but will save money for
the U.S. health care systems.
Additional research is needed
to optimize and disseminate
cancer prevention and early
detection approaches to achieve
the broadest implementation
nationally. Support for
programs like the NCI’s
Cancer Research Network,
and collaboration between
organizations like NCI,
Veterans Administration (VA),
the Agency for Healthcare
Research and Quality (AHRQ),
and CMS to improve and
expand health care services
research, will improve cancer
prevention and control
implementation.
® The lack of coverage for
effective prevention services
in public programs introduces
a significant barrier to those
most burdened by cancer: the
uninsured population and
members of racial and ethnic
minority groups who often
depend on government-funded
programs for care.
(7) Programs are needed for health
care providers to improve their
education and training, monitor
their adherence to evidence-based
guidelines, and enhance their prac-
tice environments to support the

provision of cancer prevention and
early detection services.
® Primary care providers in
health care settings are
effective agents of behavioral
change. When counseled
about smoking in clinical
settings, 5-10% of individuals
are able to quit.
® Evidence suggests that
physicians and other
practitioners are not providing
effective clinical interventions
such as counseling and
screening tests as often as
would be beneficial.
(8) Congress should provide
sufficient support to HHS for the
U.S. Preventive Services Task
Force and the U.S. Task Force on
Community Preventive Services
to conduct timely assessments of
the benefits, harms, and costs as-
sociated with screening tests and
other preventive interventions.
Summaries of recommendations
should be made widely available to
the public, health care providers,
and state and local public health
officials and policy-makers.
® Evidence-based guidelines
for clinical and community
practice provide maps for
action.
® Assessments of prevention
services (such as those by
the U.S. Preventive Services
Task Force) are needed on a
continual basis to ensure that
public health recommendations
incorporate the latest scientific
evidence.
® As state efforts to implement
comprehensive cancer control
plans gain momentum,
guidance on the effectiveness
of public health interventions
(such as those identified by the
U.S. Community Services Task
Force) will be critically needed.
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(9) Public and private organiza-
tions should take steps to improve
the public’s understanding of can-
cer prevention and early detection
with a focus on promoting healthy
lifestyles and informed decision-
making about health behaviors and
cancer screening.
® Raising public awareness of the
benefits of cancer prevention
and early detection is central to
reducing the cancer burden.
® One barrier to effective
communication is the
contradictory and sometimes
questionable research reported
by the news media.
® Expanded health
communications research,
particularly via the Health
Communications and
Informatics Branch at
NCI, is needed to improve
understanding of which
communications approaches
— both individual (e.g., patient-
provider) and community-
based (e.g., news media) — are
most effective with specific
populations to prevent and
control cancer.

(10) Public and private sponsors
of research should expand their
support of studies that integrate
cancer control and behavioral
research with advanced imaging
and systems biology technolo-
gies. Such integrated strategies
more rapidly advance understand-
ing of some key barriers to the
development of healthy behaviors
and other risk-reducing strate-
gies in children and adults, and
will foster personalized medicine
approaches that take into consid-
eration not just unique genetic
characteristics of individuals but
also the unique behavioral and
social characteristics of those
individuals.
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® The culture of clinical cancer
research has been dynamically
influenced by advances in
imaging, molecular validation
studies, the human genome
project, and systems biology
so that it is now possible
to discover underlying
mechanisms for environment-
diet-behaviors-health.
Companion studies are common
today in the conduct of clinical
trials and molecular profiling
is also being applied to drug
discovery and development.

® Integration of such studies in
the field of cancer prevention
has not been given the
prominence it deserves in
NCI’s Division of Cancer
Prevention (DCP) and
Division of Cancer Control and
Population Sciences (DCCPS)
or extramurally in the Cancer
Centers and Specialized
Programs of Research
Excellence (SPOREs).

® NCI should invest in a long-
term, coordinated national
program that specifically
supports transdisciplinary,
integrated research in cancer
prevention and control which
brings together the biological
and behavioral sciences
in a way that reflects the
critical roles that each play in
preventing cancer.

® DCP and DCCPS have been
chronically under funded
by NCI. This has greatly
diminished and slowed progress
in cancer prevention and
control. NCI should increase
funding for both divisions by
at least 100% over the next
5 years. We recognize that
in an environment of flat or
decreasing NCI budgets, such

a recommendation means
reduced funding elsewhere,
but the evidence is clear
that the greatest advances in
reducing cancer morbidity
and mortality are likely to be
achieved by rapidly reducing
or eliminating preventable
causes of cancer. More
specifically, we recommend
major expanded collaboration
between DCP and DCCPS,
particularly via NCI’s
Rapid Access to Preventive
Intervention Development
(RAPID) program, to assure
that $50 million is invested per
year for 10 years with the goal
of discovering, developing,
and implementing new
medications to prevent and/or
treat tobacco dependence.
® To further strengthen cancer
prevention and control
research activities within
the Cancer Centers, we
recommend that to obtain
short-term or long-term
comprehensive cancer center
designated status by NCI,
that all comprehensive cancer
center members must work for
the common good, and thus
establish a major wellness and
cancer survivorship site within
the scope of their clinical
trials.
(11) Public and private sponsors
of research should expand their
support of applied behavioral
research and how best to dissemi-
nate evidence-based prevention
interventions. Effective strategies
are especially needed to encourage
healthy behaviors among chil-
dren and their families, medically
underserved populations, and the
public at large through multicom-
ponent interventions.



® Tobacco use, physical activity,
and diet are among the most
significant lifestyle behaviors
related to cancer risk. In
addition, alcohol, sun safety,
and sexual practices are also
important contributors to
cancer risk.
® Unfortunately, minimal
research resources have been
allocated to understanding the
details of behavioral risk as it
relates to cancer. This includes
the environmental and societal
aspects of individual behavior
and population-wide norms.
® |t is critical to focus not
on the basic question of
whether interventions
work, but how they work,
for whom, and under
which circumstances. This
can be achieved through
better research questions
and improved measures.
Doubling the funding
to DCCPS (see above)
is needed to expand the
dissemination research
PAR into a funded RFA
mechanism.
® Cancer Centers must
address primary prevention
at the community level
and must be given greater
resources, and this focus
must be given greater
attention. Moreover, cancer
prevention and control
clinical trial accruals should
not only be considered
equal to therapeutic
accruals in cancer center
core grant renewals, but
should be considered
for special merit in the
review process as a means
of increasing prevention
and control research at
Cancer Centers in order

to speed efforts to prevent
cancer more effectively. At
present, there is minimal
incentive for Cancer
Centers to expand their
cancer prevention and
control portfolio.
® For a number of years,
behavioral neuroscientists
have used systems
biology approaches in
assessing the genetic
basis of behavioral risks
(e.g., studies on alcohol
and drug addiction).
Cancer Centers should
be encouraged to
integrate such analyses
collaboratively in their
studies on behavioral and
cancer risk.
(12) Governmental health care
policy-makers and professional and
educational organizations should
institute programs to educate both
the public and medical profession-
als that certain persons, families,
groups and even subpopulations are
at significantly increased familial
and inherited risk for cancer and
constellations of cancers, and thus
need more aggressive screening and
surveillance.
® Familial and inherited
predispositions to cancers
of various types account for
a significant fraction of the
overall burden of cancer and
represent a population at
significantly higher risk of
certain cancers.
® Evidence-based studies
document remarkable decreases
of both incidence and mortality
of cancer in high-risk groups
with appropriate surveillance.
® The knowledge of the risk
groups, the recommended
screening and surveillance
strategies, and the appropriate

application of genetic testing
when indicated are very poorly
appreciated or understood

by the public and medical
community.

Action Items for
NCI-designated
Cancer Centers

(1) Reducing the rate of smok-
ing toward levels of the recently
reported California adult smoking
rate of 14% through comprehen-
sive efforts to stop tobacco use.
Recent data from the California
Department of Health Services
document that smoking among

45 to 64 year olds declined from
15.3% in 2004 to 13.8 % in 2005.
This is 25% lower than that rest of
the Nation.

(2) Implement outstanding com-
pliance with the newly FDA-ap-
proved HPV vaccine for young
girls and recommendations for the
use of raloxifene to reduce the
risk of breast cancer in high-risk,
post-menopausal women. There
have been two remarkable cancer
prevention breakthroughs in the
past year. First is the FDA approval
of a safe vaccine for HPV types 16
and 18 — which cause most cervical
cancers — to be used in adolescent
girls. Second was documenta-

tion that raloxifene was equally

as active as tamoxifen in reducing
incidence of breast cancer among
high-risk women, but with reduced
incidences of endometrial cancers,
pulmonary emboli, and cataracts
compared to tamoxifen. The
Cancer Centers must be heavily
engaged in methods to enforce
compliance to these extremely
important prevention methods.
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(3) Strongly support research

on the application of “personal-
ized medicine” to IENSs for the
purpose of identifying high-risk
lesions and specific molecular
targets for both early detection
and personalized chemopreven-
tion. Molecular profiling of [ENs
and determination of susceptibility
through genetic testing, family his-
tory, and lifestyle for the purpose
of personalized medicine may have
an even stronger rationale than
molecular profiling for early and
advanced cancers, because the
critical molecular targets are likely
better defined and the long-term
impact on cancer outcomes more
dramatic.

Anticipated Outcomes
and Potential Impact

[oM’s National Research Coun-

cil has stated, “The nation needs
new strategies to prevent cancer
and, when cancer occurs, to catch
it at its earliest stages. Smoking,
unhealthy diet, obesity, sedentary
lifestyles, and failure to get screened
all contribute to the excess burden
of cancer. Failure to implement
proven methods of cancer preven-
tion leads to avoidable disease and
death. A 19% decline in the rate
at which new cancer cases occur
and a 29% decline in the rate of
cancer deaths could potentially

be achieved by 2015 if efforts to
help people change their behaviors
that put them at risk were stepped
up and if behavioral changes were
sustained. This would equate to
the prevention of approximately
100,000 cancer cases and 60,000
cancer deaths each year by the year
2015. The possible reductions in
cancer incidence are particularly
striking for certain cancers:
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accelerated changes in risk behavior
could halve the number of smok-
ing-related cancers such as lung
cancer and reduce the numbers of
cases of colorectal cancer by up to
one-third.”

The United States is at a crossroads
in cancer prevention research.
Discoveries in basic biological and
behavioral science, along with
epidemiology and surveillance, are
advancing knowledge in a number of
areas, from the relationship between
cancer and modifiable behavioral risk
factors all the way to the molecular
pathways that mediate the actions of
those risk factors.

At the same time, applied research
is illustrating how the already vast
amount of available evidence can be
better used to more rapidly reduce
cancer rates. To effectively reduce
the national cancer burden, there
needs to be greater emphasis on

two key strategies: action-oriented
research and interdisciplinary re-
search that takes best advantage

of advances in informatics, human
genetics, functional genomics, imag-
ing and systems thinking (biology
and social interaction), and behav-
ioral sciences.

The first strategy addresses the prob-
lem that scientific knowledge about
the solutions to health problems and
their causes do not automatically
guarantee that appropriate steps are
taken in our clinics and communi-
ties to implement the changes re-
quired for the conversion of research
to practice. The second strategy
addresses the overarching principle
that best practices in cancer preven-
tion will evolve only when etiologi-
cal knowledge is linked to cancer
prevention research projects in an
iterative way such that the results

from basic research informs clinical
and community practice, and that
clinical and community practices
inform basic science. Furthermore,
it reflects the need to implement,
whenever possible, community par-
ticipatory approaches to discovery
so that the public better under-
stands and supports science and to
foster incorporation of science into
practice whenever feasible. Once
programs of support evolve from
these strategies, our potential to
reduce the burden of cancer will be
very substantially improved.
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DETECTION

30 Accelerating Successes Against Cancer

Summary

any, but not all cancers are curable through medical and

surgical intervention after early diagnosis. While methods

for early detection of cancer, including mammography,
PSA testing, PAP smear, and colonoscopy, have been counted as
important public health approaches to reducing the burden of can-
cer, much remains to be done. Most cancers cannot be detected
early by conventional techniques. Use of screening methodologies
for early detection is far below recommended levels. New meth-
odologies for early detection have not been introduced broadly
into the population, while others have yet to be validated. None-
theless, early detection leading to cure of cancer is likely to be the
most powerful and cost-effective method of reducing the burden

and death rate from cancer in our lifetime.

The key opportunities for early

detection include:
Improve use of existing
detection approaches including
mammography, colonoscopy,
PSA, and PAP smear
Promote new technologies
in imaging, proteomics, and
genomics through biomarker
identification, test population
validation, and population-wide
screening to define biomarkers
of early disease
Concentrate on high-risk
populations to evaluate the
most cost-effective new
technologies in early detection
by identifying and validating
these technologies in cancer
survivors, those with a genetic
predisposition, and those with
either an environmental or
lifestyle exposure or high-risk
family history of cancer

NCl-designated Cancer Centers
have led the discovery of new
markers of cancer, improved image-
based detection, and the develop-
ment of genomic and proteomic
approaches. Providing resources
for this discovery effort and sup-
porting the large-scale validation

in high-risk populations will lead
to improved early detection,
improved cancer cure rates, and
decreased rates of suffering from
cancer. The cost-effectiveness

of current detection strategies is
clear, while that of new technolo-
gies will need to be defined.

NCI-designated Cancer Center

Action Plan
Cancer Centers should develop
collaborative efforts for
screening new early detection
technologies
Cancer Centers should
coordinate evaluation of
genetic early detection
markers for colorectal, lung
and pancreatic cancers,
because preclinical detection
will increase the potential of
curative surgery
Cancer Centers should
promote development
of registries of high-risk
populations for colorectal,
breast, ovary, prostate and lung
cancers who would benefit
from early detection screening.
Examples include: breast MRI
in carriers of BRCA1 and 2

genes, and mismatch repair



protein mutation analysis in
families with colon, gastric and
endometrial cancers

Introduction

Many, but not all cancers are cur-
able through medical and surgical
intervention after early diagnosis.
While methods for early detection
of cancer, including mammogra-
phy, PSA testing, Pap smears, and
colonoscopies, have been counted
as important public health ap-
proaches to reducing the burden of
cancer, much remains to be done.
Most cancers cannot be detected
early by conventional techniques.
In addition, usage levels of proven
screening methodologies for early
detection are far below recom-
mended levels. New methodolo-
gies for early detection have not
been introduced broadly into the
population, while others have

yet to be validated. Nonetheless,
early detection leading to the cure
of cancers is likely to be the most
powerful and cost-effective method
of reducing the burden and death
rate from cancer in our lifetime.

We are at an exciting crossroad

in cancer research. The ability to
align outstanding basic discovery
of genetic and molecular causes
of cancer; imaging, protein and
genetic discovery technologies;
and population-based research,
combine to provide a compel-
ling capability to rapidly translate
and disseminate these discoveries
towards early detection of cancer
in at-risk populations.

The potential impact is enormous.
Today, early cancers of the skin,
breast, colon, and bladder can

be controlled by surgery, chemo-
therapy, and/or radiation therapy.
Early stage disease can be cured by
rapid intervention. Validating the
most cost effective new methods for
cancer detection will have extraor-
dinary impact reducing the burden
of cancer in the population.

Current Knowledge,
Barriers, and
Opportunities

Stage I and Stage II breast cancer,
colorectal cancer, small solitary
lung cancers, localized prostate

cancers, early cervical cancer, and
many cutaneous malignancies

— basal cell, squamous cell, and
melanoma — are cured through early
detection, intervention, and medi-
cal therapy.

However, many other cancers need
further investigation into their
etiology, which would allow early
screening to have an effective im-
pact on overall outcome and suffer-
ing. For instance, many early stage
ovarian cancers are not cured even
with early surgical intervention.
Likewise, most pancreatic carcino-
mas, even when localized, cannot
be cured by surgical and medical
techniques. Gliomas are almost
never cured, even when diagnosed
early. Prognoses for leukemias and
lymphomas do not appear to be pri-
marily influenced greatly by stage at
the time of diagnosis, but rather by
the biology and molecular charac-
teristics of molecular abnormalities
associated with the diseases.

Therefore, efforts at early detection
should be focused on those tumors
in which early detection makes

a current difference in patient
outcome and survival (see sidebar,
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“Optimizing Current Screening
Technologies”). With this in mind,
however, patients with deep tissue
tumors, such as ovarian cancer and
pancreatic cancer, which are nor-
mally diagnosed later, may still have
an improved survival and outcome
were they to be diagnosed early in
the course of the tumor progression,
even though curative impact is less
likely to be achieved.

Colonoscopy Colonoscopy is con-
sidered by most experts to be the
most accurate available procedure
for the diagnosis of colonic neopla-
sia and is the only test that allows
for simultaneous removal of lesions.
However, population-based data
from the Behavioral Risk Factor
Surveillance System indicate that
as recently as 2005, only 53.1% of
adults aged 50 and older had ever

undergone sigmoidoscopy or colo-
noscopy. In addition, as currently
practiced, colonoscopy is associated
with a “miss rate” for large polyps of
as high as 12.5% and up to 0.9% of
patients develop interval cancer fol-
lowing a colonoscopy with removal
of adenomatous polyps. Thus, im-
provements in colonoscopic practice
and technology are needed, with the
net result of providing thorough ex-
aminations to a greater proportion
of the population at risk. Although
Medicare has provided coverage for
screening colonoscopy since 2001,
fewer than half of the states have
laws that requires this coverage from
private insurers.

Advances in imaging technology
are also being applied to enhance
detection of colorectal neoplasia.
Variations on standard techniques

Optimizing Current Screening Technologies

that have been proposed include
high magnification devices and
chromo-endoscopy with spraying
of the mucosa with stains, which
highlight and thereby facilitate
detection of flat or depressed neo-
plastic lesions. Imaging technology
is developing “virtual” colonoscopy
as a new technology.

Pap Testing Pap testing has been
widely used for several decades,
and currently approximately 86%
of women aged 18 and older have
been examined within the past 3
years. This represents the high-
est delivery of all cancer screen-
ing services. Despite widespread
screening, approximately 10,000
American women will be newly
diagnosed with cervical cancer
annually and 3,700 deaths will be
attributed to this disease. Inci-

Breast MRI screening is more sensitive than mammography and has been shown to have value. For high-risk populations,
such as Ashkenazi Jewish women who have a 45% to 65% lifetime risk of developing breast cancer, breast MRI screening
is more cost-effective for BRCA1 carriers than BRCA2 carriers, who have mammographically dense breasts.

MRI screening is at least 10 times more expensive than standard screening and generates higher diagnostic costs. Adding
annual MRI screening tests for women aged 25 to 69 years in this high-risk population would cost $88,651 per year of life
gained for BRCA1 carriers and $188,034 per year of life gained for BRCA2 carriers. As a general rule, breast MRI, as with
other technologies, becomes more cost-effective as risk of breast cancer increases and is less cost-effective as the risk
decreases. Genetic screening in this population may increase average survival and may also be cost-effective.

A second technology for breast cancer is digital mammography. However, fixed costs may be one-and-a-half to four times
more expensive than film-based systems. While overall the advantage is unclear, digital screening has advantages for
women under the age of 50 years with radiographically dense breasts. Improved detection using digital mammography has
reduced cancer mortality in select populations by more than 15%.

PSA screening of men for prostate cancer has lead to early detection, down-staging of early lesions, a lower rate of radical
prostatectomies, and a better understanding of the impact of a rising PSA in an asymptomatic male. Nonetheless, PSA
screening is not uniform and many high-risk populations are not routinely screened. African American males have lower

screening rates, higher PSA at screening, and a higher incidence of prostate cancer. Research into the proper management
of the isolated rising PSA, the impact of false negatives using the current PSA cut off of 4 ng/ml, and long-term follow-up of
individuals identified during screening will help to define the value of population-wide screening of asymptomatic individu-
als. Refined PSA testing will likely reduce the need for biopsies and improve accuracy.
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dence rates are highest in African
American and Latino women and
death rates are almost twice as high
in African American women com-
pared to Caucasians.

As currently practiced, approxi-
mately 7% of all Pap tests —or 3.5
million per year — are abnormal and
require further evaluation. Screen-
ing intervals can be increased from
every 1 to every 2 years if liquid-
based Pap tests are used. HPV test-
ing identifies high risk individuals
since virtually all cases of cervical
intraepithelial neoplasia (IEN) are
associated with HPV infection.
More frequent testing is still recom-
mended for members of high risk
groups such as immune suppressed
and HIV-positive women and those
with in utero exposure to DES. It

is recognized that certain subtypes
of HPYV, specifically types 16 and
18, are associated with most cases
of cervical neoplasia. The recently
approved HPV vaccine will impact
the rate of cervical cancer but is not
effective in women already infected

with HPV.

With respect to cervical cancer,
mortality rates have declined by up
to 46% in the United States over
the past four decades. This suc-
cess is due to the widespread use of
the Pap smear screening programs.
Recently, the FDA approved HPV
DNA testing with cytology screen-
ing for women more than 30 years
of age. Every three year screening
with liquid-based cytology and
screening using HPV DNA testing
provided economic benefits greater
than those provided by annual tests
with costs of $95,300 and $228,700

per year of life gained.

In comparison, these same tests
conducted annually only provide a

few hours of additional life expec-
tancy and had costs of more than
$2 million per year of life gained.
Screening every two years is
slightly more costly and has a cost-
effectiveness estimate of $257,400
per year of life saved. Of available
options, liquid-based cytology may
be most inexpensive although,
when coupled with the HPV test, it

is more accurate.

Mammography Breast carcinoma
remains the most commonly diag-
nosed cancer and second leading
cause of cancer death in women.
Consistent with a greater detec-
tion of early stage cancer, inci-
dence rates have increased since
the 1980’s, but death rates have
decreased over that time inter-
val. Although African American
women have a lower breast cancer
incidence than Caucasians, mortal-
ity rates are higher which may
relate to a more aggressive genetic
signature of the tumors.

Population-based rates of mam-
mography within the previous two
years has increased from 61.5% in
1990 to 75.9% in 2002, but almost
one-fourth of women age 40 and
older have not been screened.
Rates of mammography in the
previous year are especially low
among uninsured women younger

than age 65 (33.2%).

As currently practiced, mammog-
raphy is associated with defined
false positive and false negative
rates. For example, in a recent
large clinical trial of screening
mammography, standard film
mammography had an overall
sensitivity of 66%, a specificity
of 92%, and a positive predictive
value of only 5% when a 5-point
scoring system (BIRADS score)

was used to quantify mammo-
graphic findings.

PSA Screening PSA screening to
detect prostate cancer has lead to
down-staging of early lesions, a
lower rate of radical prostatecto-
mies, and a better understanding
of the impact of a rising PSA in an
asymptomatic male. Nonetheless,
many high-risk populations are
not routinely screened. African
American males have lower
screening rates, higher PSA at
screening, and a higher incidence
of prostate cancer than the general
population. Research into the
proper management of the isolated
rising PSA, the impact of false
negatives using the current PSA
cut off of 4 ng/ml, and long-term
follow-up of individuals identified
during screening will help to de-
fine the value of population-wide
screening of asymptomatic indi-
viduals. Refined PSA testing will
likely reduce the need for biopsies
and improve accuracy.

Emerging Technologies

Imaging for Early Detection

Imaging and Cancer Detection

The use of ultrasound, x-ray com-
puter tomography, MRI, positron
emission tomography (PET), and
more recently combined imaging
systems, have been the backbone
of early detection of cancer. With
completion of the sequencing

of the human genome (and the
ongoing cancer genome project),
there is little question that the
emerging development of mo-
lecular and cellular imaging will
further revolutionize the way we
treat and manage cancer in the
next few decades.
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Cellular and Molecular Imaging
Molecular imaging techniques must
be designed to detect a molecular
signature of cancer, in which the
combination of multiple molecu-
lar biomarkers provide sufficient
accuracies to identify tumor tissues
and likely therapeutic responses,
especially at the earliest stages.
Molecular imaging probes must be
designed for high throughput, high
sensitivity, and specificity to differ-
entiate tumor tissues and normal or
inflammatory tissues.

Nanodetectors The most promising
technologies for early cancer detec-
tion will be new developments in
both in vitro diagnostics and in vivo
molecular imaging. For example,

in the area of in vitro diagnostics,
the development of new nanosen-
sors utilizing the latest advances in
nanotechnology (e.g., magnetonano
and nanowire) should allow very
sensitive detection of low levels of
serum proteins. It still remains to
be seen which serum proteins are
relevant for early detection, but
they will likely be discovered over
the next 5-10 years. Nanosensors,
coupled to good reagents (e.g.,
antibodies and aptamers), should
allow for other reliable clinical tools
for early detection. In vivo molecu-
lar imaging with optical and other
technologies could then also be
used to localize disease.

Imaging Early Cancers

Biomarkers of Disease Altered
metabolism detected by PET and
altered blood flow detected by
DC-MRI represent two promising
approaches to imaging early can-
cers. An emerging approach and
intensive area of study is directed
towards the role of tissue remodel-
ing in the growth and metastasis of
tumors. The enzymatic breakdown
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of extracellular matrix is believed
to be an essential step in both the
production of new blood vessels to
support tumor growth (angiogen-
esis) and the migration of tumor
cells to distant locations (metasta-
sis). Recent attention has focused
on inhibiting matrix-degrading en-
zymes in order to halt the progress
of cancer. The activity of these
enzymes can be detected by high
molecular weight contrast agents or

blood flow.

Imaging of Tumor-Targeted Peptides
The emerging identification of tu-
mor-homing peptides for both ther-
apeutic and imaging purposes offers
exciting opportunities to develop
novel peptides and small molecules
for early cancer detection. Attach-
ment of tumor-homing molecules
to nanoparticles and radioactive
labels offers excellent potential

for using multimodality imaging
approaches to detect precancer-
ous and cancerous lesions prior to
existing imaging approaches.

Novel Development of Imaging
Technologies
Advances in imaging will continue
to be made through investment in
discovery and validation of cancer
specific imaging. Promising areas
include the following:
® “Smart” MR probes
® New optimized reporter genes
(PET, BLI, SPECT, MRI)
® Agents targeted to the cell
surface
® Optimizing agents for
intracellular targets
® Incorporating imaging into
therapy trials for the purpose
of identifying response and
predictive biomarkers
® Hardware development (i.e.,
PET/MR, SPECT/MR systems),

integration of imaging agents,

biomarker identification/
qualification, and informatics

Proteomics for Early Detection
Proteomics involves the detection
of novel peptides in bodily fluids
that provide specific fingerprints

of various tumors. Advances for
early detection currently require
improvements in both methodolo-
gies and applications of technology
to noninvasively screen for colon
and ovarian cancer, as well as other
cancers. At many NClI-designated
Comprehensive Cancer Centers,
active screening programs are
underway to discover new peptide
markers and improve sensitivity
and specificity of existing mark-

ers in colon, ovarian, pancreatic,
prostate, and other cancers. The
availability of robust biobanks with
consistent collection and annota-
tion is critical to this effort. This
highlights the importance of these
resources to the development of
novel early detection approaches.
Also, critical to these systems
biology approaches are the use and
continual improvement of bioin-
formatic pathway tools to annotate
and organize the targets identified
to be up- and down-regulated.

Validation Research of Proteomic Bio-
markers The goal of these research
efforts is to define the capacity of
proteomics approaches to identify
novel biomarkers that will provide
better and cost-effective risk assess-
ments in screening both high-risk
patients and the general patient
population as well as guide thera-
peutic decision-making for patients
undergoing treatment. All of these
promising leads need to be vali-
dated in retrospective and prospec-
tive cohort trials. The availability
of screening and validation sets of
blood samples will be needed, with



attention to proper collection and
storage of material, selection of
patients, and broad distribution of
cohorts across populations. Current
barriers exist in the availability of
these samples, and the lack of col-
lected samples in populations not
yet diagnosed with cancer.

Genomics in Early Detection

Single nucleotide polymorphisms
(SNPs) are variations in DNA
sequences that occur within the

3 billion base pairs of the human
genome. Although 99% of human
gene sequences are the same, it is the
subtle variations that contribute to
individuality, predispose to cancer,
and impact response to treatments.
By identifying those who are predis-
posed, interventions can be carried
out to prevent or delay the onset of
cancer, thereby ultimately reducing
the national cancer burden.

Current Knowledge, Issues, and
Problems in Cancer Genomics The
NIH Human Genome Project and
the SNP Consortium — formed by
collaborating pharmaceutical com-
panies — are mapping the SNPs in
the human genome. It is estimated
that there are 3 million SNPs and
that these make up 90% of human
genomic variation. The ultimate
location of these SNPs will serve

as useful sequence landmarks and
begin to help define susceptibility to
disease and response to treatment.
Researchers have found SNPs in 40
candidate genes that appeared to
predispose Japanese men to habitual
smoking and drinking. Other inves-
tigators found SNPs that alter the
metabolism of carcinogenic com-
ponents of tobacco smoke, thereby
helping to define smokers at high
risk for cancer who would be prime
targets for intensive screening and
prevention.

Investigators at the Institute for
Advanced Studies and the Cancer
Institute of New Jersey identified a
common variant in the promoter
region of the murine double min-
ute gene (mdm?2) that blunts the
normal physiological response to
cellular damage. In collaboration
with investigators at MD Anderson
Cancer Center, they found that
individuals with inherited p53
mutations (Li Fraumeni Syndrome)
— who also harbor the mdm2 SNP
— were prone to the onset of mul-
tiple cancers at younger ages when
compared with those with wild-
type mdm?2 alleles. This likely
represents one of many SNPs that
might be strong predictors of pre-
disposition to particular malignan-
cies and who would be identified as
at high risk and in need of intense
cancer screening.

Opportunities for Advancement in
Genomics for Early Detection The
significance of the SNPs will
ultimately depend on their impact
on individuals. This will require
the formation of research teams
that will include statistical geneti-
cists, epidemiologists, molecular
biologists, pathologists, informatics
experts, pharmacologists, and clini-
cians. No better place exists than
the NClI-designated Cancer Centers
to bring these groups together.

Thus, it will be critical for NCI to
provide incentives for the forma-
tion of these collaborative teams,
through award mechanisms and
review panels that are familiar with
the complexities of this research.
Potential problems exist when-
ever genetic information is being
requested from patients. Therefore,
it will be incumbent upon Federal,
state, and local policy-makers to
clarify current regulations that have

hampered the approval of research
protocols and the enrollment of
patients into these cohorts.

Validation Process for New
Technologies

Any new technology in the area
of early detection needs to provide
accurate, cost-effective screening
for cancer and to be capable of dis-
semination to a broad population.
Mammography and colonoscopy
have emerged as effective methods
for screening of large populations
despite their need for advanced
technology, imaging, and infor-
matics. With these as examples,
there is a high-cost barrier for

a new technology, which could
become a commonplace cancer-
screening device.

A major barrier remains in the
area of population validation for
sensitivity and specificity of cross
populations and particularly for
high-risk populations (see below).
Methods for such validation are not
commonly employed in academic
laboratories and require complex
cross-disciplinary teams including
medical technology experts, physi-
cians, epidemiologists, statisticians,
human geneticists, and clinical
laboratory pathology, radiology,
and public health experts. Among
available technologies, we would
anticipate that validation of a
novel early detection screen would
take 2 years at the level of Phase Il
validation, 3-4 years for Phase 111
validation, and 5-7 years to validate
across populations.

New Screening Methods

The NCl-designated Cancer
Centers will continue to be a nidus
for discovery of new technolo-
gies. Efforts are ongoing among
the Centers to establish the value
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of a number of different approaches
towards early detection using lead
discoveries in genomics, imaging
technology, colonoscopy, ultra-
sound, and advances in minimally-
invasive technologies — such as
CCD color bronchoscopy, MRI of
the breast, and proteomics. New
scientific discoveries in cancer
etiology and cancer detection will
lead to new approaches for early
detection. These areas include:

® Novel colon cancer blood tests
based on novel gene expression

® Proteomics screening for
ovarian, prostate, lung, and
head and neck cancers

® DNA methylation analysis of
peripheral blood circulating
tumor cells for colon, pancreas,
and perhaps gliomas

® Glycomics and metabolomics
as blood screens for a number
of cancers

High-Risk Populations
for Early Detection
Screening

Cancer Survivors Patients who have
survived a diagnosis of cancer, and
now are in clinical remission, have
a risk of recurrence and are the
single group at the highest risk for
developing another primary cancer.
While this population is often
followed either by their medical
oncologist or internist, broad-based
screening of this population for all
cancer types is often suboptimal.
National standards for long-term
screening of these individuals are
not established. For instance, pa-
tients with lymphoma and chronic
lymphocytic leukemia (CLL) are at
increased risk for skin tumors, while
patients with hereditary nonpolypo-
sis colorectal cancer (HNPCC) are
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at risk for endometrial and ovarian
carcinoma.

Underserved Populations While
the overall incidence of cancer in
underserved populations is only
slightly higher than the general
population, cancers are often de-
tected much later in the course of
the disease leading to a much worse
prognosis, higher rates of metastatic
disease, increased pain and suf-
fering, increased need of medical
treatment, higher costs of treat-
ment, and higher death rates from
cancer. Thus, underserved popula-
tions are targets for early detection
with the potential for consider-
able financial and socioeconomic
benefits. Underserved populations
include minorities, the poor, urban
inner city populations, the medi-
cally uninsured, rural populations,
and older individuals.

Ethnic Groups With Increased Risk
for Specific tumors These include
African American males who are at
increased risk of prostate cancer and
American Indians who are at in-
creased risk for gallbladder cancers.

Behavioral, Environmental, and Work
Place Risk Groups These include
obese patients, smokers, those ex-
posed to secondary smoke, and en-
vironmental exposures to pesticides,
benzene, and organic molecules.

Family Cancer History Family his-
tory has also been identified as a
demonstrable risk, however, only a
few genes accounting for this have
been identified. One of the most
important aspects of early detection
is to identify the target population.
Some early detection studies should
be performed on all individuals

in an age-dependent fashion. For
instance, all women over the age of

40 with such histories should have
mammograms. In other instances,

the optimal target populations still
need to be defined.

Genetic Risk Easy
Assessment Tool
(GREAT)

The Genetic Risk Easy Assessment
Tool (GREAT) has been developed
at Case Comprehensive Cancer
Center to facilitate systematic
collection, interpretation, and
communication about the family
history of cancer. The web-based
GREAT tool (https.//family.case.
edu) allows people to record a
detailed family history via a
secure Internet connection at a
time and place convenient for
them, using a reliable, computer-
ized questionnaire that has been
validated by comparison with
genetic counselors. The program
then automatically constructs
and displays a digital family tree
(pedigree), and automates risk
analysis for breast, ovarian, and
colorectal cancer. In 2007, the
GREAT system could be made
available to multiple NCI Cancer
Centers for interest, validation,
utility, and for development of
identifiable families that would
then be approached to participate

in early detection clinical trials.




Opportunities to Impact
Early Detection and

to Reduce the Cancer
Burden

Resource Allocations
1. Improve use of current early
detection screening especially
for underserved populations
2. Increase research funding for:
® Imaging technologies for
early detection
® Genomics for SNPs and
other genomic screening
efforts
® Development of proteomics
for screening tests
® Use of family history to
define at risk populations
® Large-scale, population-
based screening initiatives
to validate new technology
3. Coordinate regional and state-
wide initiatives for population
dissemination of early detec-
tion efforts and technology
4. Develop collaborations with
state departments of public
health, insurance carriers,
medical systems
5. Increase the proportion of the
population covered for existing
and standard early detection
screening including colonos-
copy, mammogram, PSA, and
Pap test
6. Coordinate and support ef-
forts to identify high-risk
populations based on the above
criteria
7. Facilitate and expand efforts to
identify families with cancer
histories and support develop-
ment of cancer family his-
tory registries, allowing such
high-risk groups to have more
intensive screening

NCl-designated Cancer Centers Action
Plan
Cancer Centers should:

1. Develop collaborative efforts
evaluating new early detection
technologies

2. Coordinate evaluation of
genetic early detection markers
for cancers because preclini-
cal detection will increase the
potential of curative treatment

3. Promote development of reg-
istries of high-risk populations
for colorectal, breast, ovary,
prostate, and lung cancers
that would benefit from early
detection screening. Examples
would include breast MRIs
in carriers of BRCA 1 and 2
genes, and mismatch repair
protein mutation analysis in
families with colon, gastric
and endometrial cancers

Anticipated Outcomes
and Potential Impact

Colon Cancer Current nationwide
screening rates for colon cancer
by colonoscopy is approximately
27% and approximately 40% for
the use of occult blood testing

in patients over age 50. Increas-
ing screening to over 80% of the
population would improve early
detection of colon cancer and
improve survival rates.

Breast Cancer Current methods for
detecting breast cancer by mam-
mography are proven to increase
early detection, decrease late-stage
diagnosis, increase cure rates, and
prolong survival. However, mam-
mography in underserved popula-
tions is performed in only 47% of
women. Increasing annual mam-
mography utilization in women
over the age of 40 in underserved
populations would improve early

detection, intervention, cure, and
prolong survival of affected indi-
viduals while providing a strong
support to underserved populations.

Skin Cancer Skin cancer screening
efforts can be improved by increas-
ing primary care physician detection
capabilities for visual inspections
and increasing referrals to derma-
tologists for questionable lesions.
For cancers like melanoma, this will
dramatically decrease progression to
local, regional, and metastatic dis-
ease in the vast majority of patients.

Prostate Cancer Improved prostate
cancer detection methods would
allow early intervention against
high-grade prostate cancer lesions
and reduce the overall morbidity
and mortality from this disease.

Cervical Cancer The underserved
populations continue to have a
reduced rate of cervical Pap smears
performed, leading to the diagnosis
of advanced cervical cancer and
death. Even with the availability
of the new HPV vaccine, it is likely
that the underserved populations
will be the last to receive this vac-
cine and will receive it at a late
date, increasing their overall risk of
cervical cancer and making it quite
likely that this disease will reseed to
the boundaries of the underserved
population. Aggressive ongoing
efforts to both vaccinate with the
new HPV vaccine and to screen un-
derserved patients with the cervical
Pap smear will dramatically decrease
the impact of this disease.
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Summary

ecent national data indicate that the multimodality treat-

ment of cancer is making a significant contribution to the

decline in the overall cancer mortality rate. This is particu-
larly gratifying in that these statistics do not even reflect some of
the exciting recent advances due to the application of molecu-
larly-targeted therapies. These encouraging statistics reflect the
success of multidisciplinary and multimodality therapies which
increasingly include a wide spectrum of combinations of surgery,
radiotherapy, chemotherapy, hormonal therapy, and newer tar-
geted therapy — both small and large molecules.

There is a substantial basis for
optimism for accelerating advances
in the treatment of responsive as
well as refractory tumors if cancer
researchers can more efficiently
and effectively move discoveries in
cancer biology to clinical trials and
to ultimate application in the com-
munity at large. The major thrust
of this commentary on cancer
treatment is to emphasize that an
extraordinary level of collaboration
— as well as alignment of incentives
— will be required by all stake-
holders in the cancer therapeutic
enterprise if we are to significantly
accelerate the rate of progress.

This section on cancer treatment
presents a broad outline of such a
blueprint and highlights an impor-
tant new NCI initiative developed
by the Institute’s Clinical Trials
Working Group (CTWG) which
aims at restructuring the national
cancer clinical trials enterprise.
This type of national plan for can-
cer treatment research — coupled
with continued robust support for
fundamental science — has the
potential of revolutionizing can-
cer treatment during the next few
decades.

Introduction

Recent cancer statistics indicate
continued improvement in sur-
vival. Between 1991 and 2001, the
drop in cancer mortality rate was
10%, translating into as many as
321,000 lives saved. Furthermore,
for the first time in over 70 years,
the absolute number of cancer
deaths dropped in 2003. Certainly,
screening, early detection, and a
wide range of prevention activities
account for a significant amount of
this improvement, but it is becom-
ing increasingly clear that cancer
treatment, particularly combined
with early diagnosis, is having a
major impact on cancer mortality.

The goals of cancer treatment

are to decrease the mortality and
morbidity from cancer by prevent-
ing the emergence of clinical
metastasis at the time of diagnosis
with primary and adjuvant therapy;
and to eradicate or significantly
reduce metastatic disease which
has become clinically significant.
At the time of the launching of
the National Cancer Program in
1971, there had been considet-

able improvement and refinement



in surgical and radiation therapy

techniques resulting in improved
removal and eradication of the
primary tumor with decreased
morbidity. However, the effective-
ness of systemic therapy was largely
limited to a relatively small subset
of cancers including childhood
cancers, choriocarcinoma, Hodgkin
and non-Hodgkin lymphoma and
certain leukemias. There was little
to offer patients with the common
solid tumors in either the adjuvant
or advanced settings and the explo-
sion in our understanding of the
molecular basis of cancer was just in
its infancy.

In the ensuing three decades, there
has been a tremendous increase in
our understanding of the genetic
and molecular pathogenesis of
cancer, accompanied by new

technologies and model systems,
leading to a large number of

new approaches to cancer treat-
ment. The advent of combination
chemotherapy, multidisciplinary
therapy particularly in the set-
ting of earlier diagnosis of cancer,
newer approaches to endocrine
therapy, and the remarkable gains
in cellular and molecular biology
coupled with the introduction of
molecularly-targeted therapy have
transformed the entire treatment
approach to cancer. This was
made possible by the adoption

of formal clinical trials of new
therapies which are carried out

in Cancer Centers and academic
institutions, and to some degree
by practicing oncologists.

In order to build on these accom-
plishments and accelerate the rate

of progress, we must understand
as much as possible about the in-
terventions that have lead to this
improvement in survival. There
are now data available from the
Cancer Intervention and Surveil-
lance Modeling Network (CIS-
NET) — a consortium of NCI-
sponsored investigators — whose
purpose is to measure the effect
of cancer control interventions
on the incidence of and risk of
death from cancer in the general
population. CISNET data indi-
cate that screening and treatment
have contributed to the observed
decline in the rate of death from
breast cancer, and that the decline
can be explained by a combina-
tion of screening and therapy and
not by either one alone. When
reviewing the improving survival
statistics in breast cancer and
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other malignancies, it should be
noted that the impressive benefits
now being demonstrated with
targeted therapy (e.g., Herceptin
in the adjuvant therapy of breast
cancer) have yet to be represented
in the survival statistics.

The opportunities and challenges
that now face therapeutic research-
ers include:
® Building on the recent
advances in the therapy of
responsive neoplasms
® Beginning to make progress in
the cancers refractory to current
therapeutic approaches
® Continuing and enhancing
fundamental research in order
to accelerate translational
research in both responsive and
nonresponsive cancers
® Significantly improving delivery
of advances in therapeutics to
the community at large and
in particular to underserved,
minority populations

Current Knowledge,
Barriers and
Opportunities

Our current understanding of
cancer therapy is in a rapid state of
transition. Traditionally, we have
employed modalities with minimal
or no specificity for a particular
cancer (e.g., chemotherapy, radia-
tion, surgery) and often with the
inability to avoid damaging normal
cells. With the recent stunning
advances in molecular genetics, epi-
genetics, and cell biology, the major
task before us over the next decade
is to sort out the molecular targets
and the drugs that impact them and
study their role in the therapy of
patients with cancer. This ‘transla-
tional’ aspect of cancer is not solely
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an engineering problem. It is also a
scientific problem.

Our scientific challenge is to
maximize the number of studies that
identify targets and their inhibitors
and to get them to clinical trial as
expeditiously as possible. Our en-
gineering task is to find better ways
to move the knowledge we already
have to the broader and diverse
community at every level including
early detection, prevention, and
therapy. The Cancer Centers have
been steadily growing over the past
40 years in their ability to do cut-
ting edge science and translate its
discoveries into clinical trials. Their
success is a testimony to the wisdom
of creating the NCI Centers’ Pro-
gram and enhancing the extent of
extramural funding for research.

The Cancer Centers have not, how-
ever, been as successful in the role
of enhancing care delivery in their
respective regions. In part, this is
because that role has not been ade-
quately funded by the NCI or other
sources. Perhaps an even greater
impediment to this critical phase of
translational research is the lack of
a coherent, effective national health
system that is designed to provide
quality care to all the citizens. Even
if these barriers are removed, there
are still fundamental engineering
challenges in the process of trans-
lational research and its movement
into the broader public arena.

These challenges include:

1. The ability of Cancer Centers
and industry to more effectively
interact. Removal of bureau-
cratic hurdles, standardization
of clinical research and report-
ing methodologies, and align-
ment of incentives between
industry and academia should

be more actively explored to
make progress in this area.

. There is not a clear recogni-

tion that our supply of clinical
and translational investigators
is dangerously low. The “per-
fect storm” of medical schools
relying on faculty practice
plans, the Medicare/Medicaid
cuts, the impact of medical
school costs on career choices,
and the excessive regulation
of clinical research are mak-
ing the process of identifying,
training, and retaining investi-
gators extremely difficult.

. Past Federal and state efforts

to grow or shrink specific areas
of the physician work force
are now leading us to an era
of critical shortages in several
cancer-related specialties.

4. The grant process at the Federal

and state level is focused on
individual outcomes without
recognizing the critical need for
broader, more flexible funding
that is critical for the institu-
tions that serve as the backbone
for the collaborative activities
of these investigators.

. Mentoring and tenure and pro-

motion policies at universities
are often focused on individual
accomplishments without ap-
propriate recognition of the
collaboration required for clini-
cal/translational research.

6. There are limited funds for

pursuit of truly innovative,
risky research. This is also true
for strategies to move knowl-
edge out to the community
where it can ultimately impact
survival curves.

7. The competition for intel-

lectual property has reached a
level which inhibits or greatly
slows advancements that

require collaborations to move



novel ideas and agents into
clinical trials.

Emerging Therapeutic
and Interventional
Strategies

A thorough understanding of mo-
lecular carcinogenesis (genetic and
epigenetic) has led to the capac-
ity to identify targets which are
most suitable for preventive and
therapeutic interventions. These
target identification studies need
to be undertaken on a large scale
cooperative basis and appropriate
biomarkers identified in order to
evaluate the effectiveness of such
interventions in a timely fashion.

Rapidly evolving technologies to
sequence the human genome have
allowed for the discovery of an
abundance of genetic mutations

in cancer. Structural analysis of
such mutations should result in the
discovery and development of drugs
that are specific for the defined le-
sion and nontoxic for the patient.
The challenge lies in the heteroge-
neity of such mutations under the
umbrella of specific cancers. Thus,
proving the efficacy of molecu-
larly-targeted cancer therapies will
depend on comparable advances in
molecular diagnostics to ensure that
these therapies are tested in cohorts
of cancer patients that have the
relevant mutation. For successful
development of therapeutic strate-
gies, acquisition of tissue through
minimally-invasive procedures
needs to be combined with out-
standing tissue procurement infra-
structure and molecular diagnostics.
Technological advancements in
molecular, cellular, and tissue imag-
ing may provide opportunities for
noninvasive discovery of markers

and targets for both therapeutic and
prevention studies.

Molecularly individualized therapy
with its resultant diminished mar-
ket size has the potential to dampen
enthusiasm from the industry’s
perspective. Current intellectual
property concerns also inhibit the
use of new agents from differ-

ent pharmaceutical/biotechnol-

ogy companies in designing novel
combinatorial regimens. A new
comprehensive therapeutic devel-
opment plan that aligns incentives
between academia, industry, and
government is required to overcome
these obstacles.

Taking advantage of these op-
portunities and surmounting these
obstacles are critical if we are to
achieve multimodality therapy
which is designed and targeted for
appropriate cohorts of patients.
Currently, the therapeutic options
for cancer therapy include:

® Surgery
Radiation therapy
Chemotherapy
Endocrine therapy
Molecularly-targeted therapy:
small molecules that regulate

tumor growth, survival, and
angiogenesis
® Immunotherapy
® Monoclonal antibodies
® Cancer vaccines
® Cytokines
® Gene therapy

Increasingly, patients receive sev-
eral of these treatment approaches
in combinatorial regimens. Individ-
ualizing this combination therapy is
now a feasible way of improving the
antitumor response while avoiding
adverse effects. New methodolo-
gies and paradigms must be pur-
sued for designing and evaluating

individualized therapy based on the
specific molecular abnormalities of
a patient’s tumor.

Identification and
Prioritization of
Opportunities for
Advancement

In the 2006 NCI strategic plan, the
NCI leadership highlights general
principles on which to base the
overall strategy. These include:
® Discover, develop, and
validate cancer biomarkers for
cancer prognosis, metastasis,
treatment response, and cancer
progression. The discovery and
application of these markers
are now possible through
recent advances in biomedical
technology such as genomics,
proteomics, nanotechnology,
molecular imaging; all coupled
with bioinformatics.
® Accelerate identification of
potential targets for cancer
treatments by integrating
preclinical and clinical
research.
® Develop individualized
therapies tailored to the
specific characteristics of a
patient’s cancer to cure or
prolong survival with little or
no adverse effects.
® Develop more effective
symptom management and
palliative strategies to better
reduce the toxicities of cancer
therapy to insure the highest
quality of life.

In order to achieve these ambitious
translational research goals, Dr.
Andrew von Eschenbach, former
director of the National Cancer
Institute, established in January

2004 the Clinical Trials Working
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Group (CTWG) which advised the
National Cancer Advisory Board
(NCAB) on whether and in what
ways the NCl-supported national
clinical trials enterprise should be
restructured. The CTWG was a
broadly constituted panel of experts
from academic research institutions,
community oncology practices,
pharmaceutical and biotechnology
industries, cancer patient advocacy
groups, NCI, the Food and Drug
Administration, and the Center for
Medicare and Medicaid Services.

The full report titled “Restructuring
the National Cancer Clinical Trials
Enterprise” was issued in June 2005
and is available online at http://inte-
gratedtrials.nci.nih.gov/ict/ CTWG_
report_June2005.pdf. The summary
vision of the CTWG is to “enhance
the best of all the components of
the NCl-supported clinical trials
system, to develop a cooperative
enterprise built on a strong scientific
infrastructure and a broadly engaged
coalition of crucial stakeholders.”

The detailed blueprint for achiev-
ing this vision is described in detail
in this report in four thematic areas
which are summarized below:

Coordination Initiatives

® Create a comprehensive
database containing
information on all NCI-funded
clinical trials to facilitate better
planning and management
across clinical trial venues.

® Realign NCI and academic
incentives to promote
collaborative team science.

® Increase cooperation between
NCI, FDA, and industry
to enhance the focus and
efficiency of oncology drug
development.
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® Expand awareness of the
NCI-FDA expedited approval
process to speed trial initiation.

® Work with CMS to identify
clinical studies that address
both NCI and CMS objectives,
and for which CMS may be
able to reimburse some routine
and investigational costs.

Prioritization/Scientific Quality
Initiatives

® (Create an Investigational
Drug Steering Committee to
work with NCI to enhance
the design and prioritization of
early phase drug development
trials.

® Create a network of Scientific
Steering Committees, which
leverage current Intergroup,
Cooperative Group, Specialized
Programs of Research
Excellence (SPOREs), and
Cancer Center structures, to
work with NCI in the design
and prioritization of Phase 111
trials to better allocate scarce
resources, improve scientific
quality, and reduce duplication.

® [ncrease community oncologist
and patient advocate
involvement in clinical trial
design and prioritization to
improve the rate of patient
accrual, and better address
practical and quality of life
concerns in the design of trials.

® Develop a funding and
prioritization process to ensure
that critical correlative science
and quality of life studies can be
conducted in a timely manner
in association with clinical
trials.

® Develop a standards-setting
process for the measurement,
analysis, and reporting of
biomarker data in association
with clinical trials to enhance

data comparisons, reduce
duplication, and facilitate
data submission for regulatory
approval.

® Investigate integration of
Phase II trials into the overall
prioritization process to further
coordinate the national clinical
trials system.

Standardization Initiatives

® (Create, in partnership with
the extramural cancer research
community, a national cancer
clinical trials information
technology infrastructure
fully interoperable with NCI’s
Cancer Bioinformatics Grid
(caBIG) to improve cost
effectiveness and comparability
of results across trials and sites.

® In consultation with
industry and FDA, develop
standard Case Report Forms
incorporating Common
Data Elements to improve
information sharing among
cancer researchers and optimize
data requirements.

® Build a credentialing system
for investigators and sites
recognized by NCI and industry
to allow faster trial initiation
and keep the investigative
community abreast of legal,
safety, and regulatory changes.

® Develop commonly accepted
clauses for clinical trial
contracts with industry to
reduce the lead-time needed to
open trials.

Operational Efficiency Initiatives
® Restructure the Phase 111
funding model to promote
rapid patient accrual rates and
cost-effectiveness.
® Reduce institutional barriers to
timely trial initiation.



Table 1. Trends in Cancer Mortality Rates in the U.S. by Cancer Site 1990 to 2002*

CANCER SITE/GENDER

Al Al

cancer other
Year sites Lung/Men Lung/Women Colorectal Breast/Women Prostate sites
1990 216.0 91.9 37.1 245 333 384 101.3
1991 215.2 90.0 37.8 23.7 327 38.9 101.5
1992 2135 88.1 38.8 234 31.6 38.9 101.0
1993 213.5 87.6 394 23.1 314 39.0 101.1
1994 211.7 85.6 39.7 22.7 30.9 38.2 100.9
1995 209.8 84.2 40.3 224 30.5 37.0 100.1
1996 206.7 82.6 40.4 21.7 29.5 35.7 99.3
1997 203.5 81.2 40.9 214 28.2 33.9 98.0
1998 200.7 79.7 41.1 21.1 27.6 324 96.9
1999 199.4 78.1 40.9 20.9 26.5 30.9 96.9
2000 198.3 78.2 40.9 20.8 26.6 30.0 95.6
2001 194.3 78.0 42.0 20.1 25.9 28.5 94.3
2002 192.3 76.2 41.7 19.7 25.5 275 92.7
Average % 1.0 1.6 -1.0 1.8 2.2 2.7 0.7
decline
per year T

* Rates are per 100,000 population for all races/ethnicities and were adjusted to the 2000 U.S. age distribution by using the direct method. Rates for the
years 1999 to 2002 were adjusted further to account for the change in coding from the International Classification of Disease, 9th Revision (ICD-9) to the
ICD-10 (see Anderson et al., 2001[13]).

T The average percent declines per year are the means of the changes across the 12 yearly intervals between 1990 and 2002.

Source: Byers, et al. Cancer, 2006, 107(2) 396-405.

® [ncrease patient and public the following critical responsibili- within these individual Cancer

ties and key collaborative efforts of Centers and academic medical

the stakeholders:
1) Individual Cancer Centers and

awareness and understanding of
clinical trials. centers to decrease bureaucracy,

® [ncrease minority patient access reduce legal barriers, overcome

to clinical trials to improve the
participation of underserved
and underrepresented
populations.

Promote adoption of the NCI
Central Institutional Review
Board facilitated review
process to reduce the time and
resources needed to open trials
at individual sites.

The Cancer Center Directors work-
ing group endorses this restructuring

effort and would like to highlight

academic medical centers must
work toward achieving the goals of
the NCI strategic plan and the re-
structuring of the national cancer
clinical trials enterprise The in-
dividual Cancer Centers must
remain the engines of discovery
and see that promising labora-
tory discoveries are promptly
taken into early phase clinical
studies with the collection of
biological materials for ap-
propriate correlative research.
Mechanisms must be developed

potential conflict of interest
problems, facilitate necessary
preclinical studies, and ensure
the expedited filing of INDs
with the FDA.

2) Collaboration between Cancer
Centers Individual Cancer
Centers must be encouraged
and incentivized to work
closely together to implement
and complete early clinical
trials in an accelerated time-
frame. Likewise, an inventory
of unique core services at
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individual Cancer Centers
should be available for access
across the entire Cancer Cen-
ters network. Mechanisms to
share tissue specimens across
institutions through biore-
positories should be further
developed.

3) Collaboration with other entities
Current relationships between
Cancer Centers, cooperative
groups, industry, as well as with
the FDA and CMS should be
improved and streamlined par-
ticularly in the area of develop-
ment and implementation of
Phase III trials.

4) Collaboration with the health care
providers and payer systems Al-
though progress has been made
in certain areas of the country
and with specific payers, there
must be a coherent national
approach to approval of the
costs of patient care in clinical
research approved by the NCI,
NIH, VA, cooperative groups
as well as trials approved by an
NCl-designated Cancer Center
with an approved Protocol Re-
view and Monitoring System.

5) Collaboration with policy-makers
and government agencies The
closer ties between FDA and
NCI should be further devel-
oped. The development of a
national clinical trials manage-
ment system utilized by Cancer
Centers, community oncolo-
gists, industry, and government
agencies would have an enor-
mous effect on the ultimate
productivity of translational
research in the United States.

6) Collaboration with pharmaceu-
tical/biotechnology companies
Issues surrounding technology
transfer —including intellectual
property, confidentiality, con-
flict of interest, access of drugs
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for combinatorial regimens

— constitute major bureaucratic
impediments to timely devel-
opment of new diagnostics and
therapeutics.

7) Enlightened and responsible
behavior of people Improved
education of the public is es-
sential to impact on personal
behavior regarding tobacco use,
diet, and other lifestyle issues,
screening and cancer preven-
tion as well as to enhance
the public understanding of
research. Cancer prevention
should be regarded as the lead-
ing edge of a continuum which
includes cancer treatment. An
educated public will take better
care of themselves and can be
a highly effective supporter of
research.

Anticipated Outcomes
and Potential Impact

In 1996, the Board of Directors of
the American Cancer Society set
an ambitious challenge goal for
the United States to reduce cancer
deaths rates by 50% between 1990
and the year 2015. An article
published in the July 15, 2006 is-
sue of Cancer provides analysis of
progress toward that goal through
2002, the mid-point of the chal-
lenge. This analysis has shown
that if the current rate of decline
in death rates continues into the
future, the United States will have
approximately a 23% lower age
standardized death rate from cancer
in the year 2015 compared to the
year 1990. While this is only ap-
proximately half of the ACS’ 2015
goal, it is an impressive decrease.
The authors further note that if the
current overall rate of decrease in
death rates continues on the same

trajectory, cancer death rates will be
50% lower than 1990 only after the
year 2040. It should be noted, how-
ever, that the trends for reduction
in death rates for cancers of the col-
orectum, breast, and prostate have
been tracking toward the ACS 50%
goal while trends for other cancer
sites have declined at a much slower

rate (Table 1).

To predict the potential impact of
advances in cancer treatment on
survival statistics, we must be able
to assess the current contribution
of treatment to improving survival.
In the previously quoted CISNET
study, the proportion of the de-
crease in the rate of death from
breast cancer that was attributable
to adjuvant treatment ranged from
35% to 72% with a median of 54%.
The authors of this report point out
that in spite of the variability in
the quantitative conclusions across
the seven independent statistical
models of breast cancer

incidence and mortality in this
study, it demonstrates a significant
interplay between screening and
treatment. They conclude that
screening and treatment appear to
have contributed approximately
equally to the improvement in
survival that has occurred. It does
not seem unreasonable to expect
that similar conclusions might be
reached regarding the analysis of
survival improvement in colorectal
and prostate cancer.

Given the progress that has been
made with currently available
treatments in breast, prostate, and
colorectal cancer and the advances
being made in molecularly-targeted
diagnostics and therapeutics, an
accelerated decline in the rate of
deaths from responsive neoplasms
might well be anticipated. As



pointed out in this report’s section
on Prevention, immediate measures
to reduce death rates are available
through application of validated
screening procedures to underserved
and underutilizing populations.

The challenges for treatment of
cancers that have thus far been
largely refractory and more dif-
ficult to detect — such as pancreatic
cancer — are obviously more difficult
and require major investment of
resources.

Implementation of the NCI
Strategic Plan — with emphasis on
a highly coordinated and collab-
orative national blueprint ac-
companied by the recommended
restructuring of the cancer clinical
trials national enterprise — can be
expected to accelerate treatment
progress in both currently respon-
sive and nonresponsive neoplasms.
However, unlike the situation with
the successful space exploration
projects, these accelerated gains in
cancer therapy are dependent not
only on skillful application of what
we currently know, but also on con-
tinued fundamental research into
the biologic behavior of cancer.

Three specific action items that
should be advocated and promoted
during the next year are:

1. Cancer Centers’ leadership
must play a vital role in priori-
tizing and implementing initia-
tives of the CTWG.

2. A unified national cancer clini-
cal trials information technol-
ogy system must be created with
full collaboration of the Cancer
Centers, cooperative groups,
and pharmaceutical companies,
and coordination with the NCI
and the FDA.

3. Investment in translational
research infrastructure in

Cancer Centers should be a
high priority, despite budgetary
constraints, with recognition
that translational research
largely originates in Cancer
Centers and within cancer pro-
grams at academic institutions.
For example, funding:
a. Biorepositories
b. Easy access to shared re-
sources across centers
c. Enhancement/improvement
of mechanisms like the
Rapid Access to Interven-
tion Development (RAID)

program
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SURVIVORSHIP

Summary

ith an estimated 10 million cancer survivors in the Unit-
ed States, the demand for addressing the long-term needs

of cancer survivors is clear and optimally accomplished
through the partnerships of academic medical centers, Cancer
Centers in particular, the community, and cancer survivors.

Cancer Centers, through collaborations with other Cancer Cen-
ters and community providers, play a critical role in survivorship
research, development of evidence-based guidelines for cancer

survivors, and education.

Surveys need to be conducted to
identify existing resources and
deficiencies or gaps that must be ad-
dressed to meet the needs of adult
survivors, such as those unique
needs of survivors with less com-
mon forms of cancer, and the gap
related to the period immediately
following completion of initial
treatment. Adopting the pediatric
cancer model of survivor programs
and clinics may help address the
needs of adult cancer survivors.

Partnerships must be developed be-
tween various stakeholders includ-
ing academia, community practices,
patient advocacy groups, third-
party payers, and industry (e.g.,
pharmaceutical and biotechnology
companies) to provide the neces-
sary infrastructure for research, with
an emphasis on the development

of biomarkers for early detection
and identification of risk factors

for common problems, including
second primary cancers experienced
by cancer survivors.

The Survivorship Subcommittee
recommends the following action
items be accomplished over the
next year:

1. A shared resource warehouse
should be established through
the NCI Office of Cancer
Survivorship. This warehouse
would provide for a central
source of tools on survivor-
ship. Cancer Centers should
collaborate and participate in
the establishment and popula-
tion of this data warehouse, to
include the following tools:

a. Research protocols

b. Educational materials

c. Detailed descriptions of
clinical, research, educa-
tional, and outreach activi-
ties being conducted at each
Cancer Center

2. Cancer Centers, in collabora-
tion with ASCO and other
professional organizations,
should take a leadership role in
the development and imple-
mentation of clinical practice
guidelines for survivors and
mobilizing adoption of these
guidelines as part of their re-
spective states’ cancer control
plans. This work should also



involve looking at model pro-
grams and practices and ways

to improve reimbursement for
survivorship services.

. Working groups drawn from
the Cancer Centers should be
convened to work on imple-
menting the two action items
listed above. Consideration
should given to having a meet-
ing, hosted by the NCI Office
of Cancer Survivorship, that
brings together experts on
these topics, develops specific
plans on how to achieve these
objectives, and establishes a
process for monitoring and
ensuring progress.

Introduction

The Cancer Center Director
Working Group Survivorship
Subcommittee adopts the NCI
definition that “an individual is
considered a cancer survivor from
the time of diagnosis, through
the balance of his or her life.”
Consistent with the definition,
the domain of cancer survivorship
covers the physical, psychosocial,
and economic issues of cancer,
from diagnosis until the end of
life. It includes issues related to
the ability to get health care and
follow up treatment, late effects
of treatment, second cancers,

and quality of life. Survivorship

4

1

programs at Cancer Centers should
address the uniqueness of each
individual’s disease experience, as
impacted by:
® Type of cancer
® Stage at diagnosis
® Age or life stage at time of
treatment
® Long-term disabilities or
impairments, including
the risk of second primary
malignancies, caused by
treatment or disease

Accelerating Successes Against Cancer 49

1




Current Knowledge,
Issues, and Problems

Opwer the past 20 to 30 years,
Cancer Centers excelled in prepar-
ing patients for treatment, but the
time has come to move with greater
emphasis towards preparing patients
for recovery and survivorship. This
preparation should include the
implementation of early detection
protocols since second primary
malignancies among this group ac-
count for approximately 16% of all
cancer incidence.

Cancer survivors, including their
families, experience a spectrum of
mental and physical problems in
transitioning from active treatment
to follow-up care. Many find they
need assistance in adjusting to their
“new normal.”

Longitudinal research on quality of
life and symptom management is
needed to better serve the needs of
cancer survivors. This longitudinal
research should begin at the point
of diagnosis. The ability to follow
these individuals and their families
throughout their life span would be
enhanced by the ability of Cancer
Centers to establish affiliations
with community practitioners that
provide ongoing medical care to
cancer survivors once active treat-
ment ends.

According to the Institute of
Medicine’s (IOM) reports, titled
Childhood Cancer Survivorship:
Improving Care and Quality of Life

and From Cancer Patient to Cancer

Survivor: Lost in Transition (see
Appendix B of this report), and con-
sistent with the President’s Cancer
Panel 2003/2004 Annual Report,
Living Beyond Cancer: Finding a
New Balance (see Appendix C of this
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report), there is a need for cancer
patients to receive a comprehensive
care summary and follow-up plan.
Such a care plan would summarize
critical information needed for the
survivor’s long-term care.

Moreover, there is a consensus
agreement on the need to work
toward development of evidence-
based clinical practice guidelines for
the care of survivors.

Cancer Centers have a substantial
number of activities in survivorship.
However, for adults in particular,
these activities are focused on the
most common forms of cancer and
on longer-term aspects of survivor-
ship. Therefore, deficiencies or
gaps may exist in addressing the
needs of survivors of less common
forms of cancer and in the period
just following completion of initial
treatment.

Emerging Therapeutic
and Interventional
Strategies

Many Cancer Centers have
established programs and clinics
for survivors of pediatric cancers,
recognizing the long-term care
needs of this patient population.
This comprehensive approach to
survivorship research and follow-
up care has only recently been
applied to populations diagnosed
with cancer in adulthood. Asa
successful model of a multidis-
ciplinary comprehensive cancer
survivorship program, we refer to
The Lance Armstrong Foundation
Living Well After Cancer Program
at the Abramson Cancer Center
of the University of Pennsylvania
(see sidebar).

The adoption and refinement of
this pediatric model will allow
Cancer Centers to develop multi-
disciplinary teams that can provide
not only a comprehensive array of
services to meet the needs of adult
survivors, but to do so within a
research-based environment. This
approach provides a foundation
for research efforts, such as the
determination of optimal surveil-
lance strategies for survivors and
the development of new biomark-
ers to facilitate the early detection
of disease recurrence and second
primary cancers, while facilitating
continuity of care.

The interventional strategies of-

fered in these multidisciplinary

clinics should address the common

acute and long-term problems as-

sociated with survivorship, such as:
® Fatigue

Depression

Sexual problems

Cognitive problems

Second cancer risk

Therapy-related chronic

disease (e.g., cardiac,

pulmonary, endocrine)

® Psychosocial function
(e.g., education, marriage,
employment)

® Health behaviors (e.g., tobacco
use, diet, exercise, medical
screening)

Reproduction and offspring

Furthermore, as the medical sequel-
lae of treatments become better
understood, research to identify
useful interventions during cancer
treatment should be greatly ex-
panded in the form of cross-institu-
tional clinical trials.



Lance Armstrong Foundation’s Living Well After Cancer

A Model Program in Cancer Survivorship

The Lance Armstrong Foundation (LAF) Living Well After Cancer (LWAC) Program at the Abramson Cancer Center of the Uni-
versity of Pennsylvania is a successful model of a multidisciplinary survivorship program in a large, complex Comprehensive
Cancer Center. The program consists of specialists from medical oncology (physicians and nurse practitioners), cardiology,
rehabilitation medicine, and exercise physiology, psychiatry and behavioral science, social work, nutrition, and primary care
— working in a collaborative environment.

The LWAC team determined that a research focus would be critical to its success and sustainability. To facilitate this, they
have developed databases and chose tools to evaluate medical and psychosocial aspects of survivorship. During the first
2 years of the program, LWAC developed and refined their practice and consultative models of care. They also developed
a transition program for young adult survivors of childhood cancers. LWAC's strategy is to include treatment teams who
care for a specific population as sub-protocol Pls responsible for identifying eligible patients. This strategy has been well
received by the oncology practice teams at the university.

Developing the LAF LWAC program required that the team members go through a number of cycles of implementing, evalu-
ating, and redesigning their care models and assessment tools. The initial aim was to develop a single clinical care/research
center for cancer survivors. However, after piloting this it was evident that more than one model of care was needed; differ-
ences in patient populations and the needs of providers meant that a ‘one size fits all’ approach to program development
was unlikely to provide the best care possible.

After careful consideration, the LWAC team developed parallel practice and consultative models. The practice model pro-
vides routine follow-up care, surveillance, and an individual risk profile for late effects of treatment based on age, family
history, co-morbidities, and cancer treatment history.

In addition to the large volume of survivors that mandates a separate clinical program, the issue of continuity of care with
the primary oncology practice teams was an important consideration for patients and oncologists. Consequently, LWAC de-
veloped the consultative model to pilot and determine feasibility. LWAC serves as research consultants to the treating teams
to allow for continuity of survivorship care while generating useful data for research.

Patients are followed prospectively from diagnosis with yearly mailings of study packets. These data are combined with
clinical data to provide a prospective understanding of the survivor experience. This approach may prove particularly useful,
as it allows for the use of baseline indicators in the construction of models to predict differing trajectories in the survivor-
ship experience among populations of patients with different cancer diagnoses, which may allow for early identification of
individuals at risk for developing difficulties during survivorship.

The goal of the LAF LWAC Program is to improve the care provided to cancer survivors. To accomplish this, stakeholders are
included in the design and implementation of programs, focusing on issues that they find pressing, and overcoming identi-
fied barriers to uptake of services.

Accelerating Successes Against Cancer 51



Identification and
Prioritization of
Opportunities for
Advancement

Individual Cancer Centers and
Academic Medical Centers
Academic medical centers, and
Cancer Centers in particular,
have an important role in survi-
vorship research, clinical care,
and education. With regard to
research, studies are needed that
can contribute to evidence-based
guidelines for the optimal care of
pediatric, adolescent, and adult
survivors of cancer. With regard to
clinical care, new service delivery
models are needed that will allow
Cancer Centers to work closely
with community providers to pro-
vide follow-up care. With regard
to education, Cancer Centers
need to take the lead in informing
patients, families, and the medi-
cal community about the common
problems experienced by cancer
survivors and their management.

As an initial effort to describe

the survivorship activities at the
Nation’s Cancer Centers, we
solicited narrative descriptions of
research, clinical, and education
efforts in this area. These narra-
tives are found in Appendix D of
this report which is available at
www.cancer.gov/cancercenters/. We
subsequently developed a template
that provided an opportunity to
collect standardized information on
these activities. The data submitted
by the Cancer Centers were com-
piled into an extensive grid that
provides a basis for further analysis
and interpretation of the various
categories of survivorship activities
currently being provided and what
may be lacking and needed to reach
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the goal of ending the suffering

and death from cancer. The grid,
found in Appendix E of this report,
provides a more effective means of
communicating the breadth and
depth of activities currently tak-
ing place at Cancer Centers, and
identifies opportunities to share best
practice models, as well as provides
focus on survivorship activities that
may be lacking.

The Survivorship Subcommittee
recommends that systematic data
collection occurs using a well-
defined, online survey method to
gather commonly codified data.
This will allow for a deeper analy-
sis of those activities available at
Cancer Centers, and identify gaps
that exist.

Cancer Center Collaborations

Cancer Centers can generate the
knowledge base related to survivor-
ship issues, conduct pilot programs,
and coordinate large-scale studies
and demonstration projects. In
addition to generating new knowl-
edge, Cancer Centers can utilize
and disseminate existing knowledge
to ensure that best practices become
part of routine clinical care.

Community Collaborations

Work in survivorship is seen as a
continuum that will require part-
nerships of Cancer Centers with
community care practitioners. Can-
cer Centers can serve as the hub of
networks involved in clinical care,
education, and research at it relates
to survivorship. These networks
can also serve as the foundation for
the conduct of multisite demon-
stration projects. One such dem-
onstration project should be the
development of community-based
alliance models that evaluate the
quality of care provided to cancer

survivors through the monitor-
ing of both health outcomes and
processes of care.

Health Care Providers and Payer
Systems

Reimbursement for psychosocial
and palliative care and for symptom
management must be integrated
into health insurance plans. Cancer
Centers can assist advocacy groups
in pursuing this activity.

Policy-makers and Government
Agencies

The NCI should consider establish-
ment of survivorship programs and
survivorship research as an essen-
tial element of an NClI-designated
Comprehensive Cancer Center.
Modest funding of survivorship ac-
tivities by NCI would leverage the
ability of Cancer Centers to attract
other funding sources to this area.

Pharmaceutical/Biotechnology
Companies

Pharmaceutical and biotechnology
companies should be considered
among the stakeholders that have
a vested interest in survivorship
activities. In addition to support
for educational efforts, assistance
should be sought from pharmaceu-
tical companies for the conduct

of clinical trials of pharmacologic
agents with the potential to ad-
dress common problems of cancer
survivorship (e.g., depression and
fatigue). In addition, support
should be sought from the biotech-
nology industry to support research
on development of new biomarkers
for early detection and on identi-
fication of genetic risk factors for
common problems (e.g., second
malignancies, cognitive difficulties).



Individual Behaviors

Cancer Centers play a significant
role in educating cancer survivors,
their families, and health care pro-
viders about issues faced by cancer
survivors. Most Cancer Centers
have already established programs
that provide information and sup-
port for patients undergoing cancer
treatment. This work now needs to
be extended to the post-treatment
period. In addition, education

and service programs are needed
that can foster adoption of posi-
tive health behaviors (e.g., regular
exercise, diets high in fruits and
vegetables) among survivors.

Anticipated Outcomes
and Potential Impact

These efforts by Cancer Centers
should lead to improvements in the
quality of care provided to cancer
survivors and their families and,

by extension, improvements in the
quality of their lives. Cancer Cen-
ters are uniquely positioned to lead
these efforts and in doing so, can
galvanize public and medical com-
munity support for the view that a
comprehensive approach to cancer
care should extend throughout a
patient’s life span.

The Survivorship Subcommit-

tee recommends evaluating the
establishment of a shared resource
data warehouse containing a single
source of resources for patients,
academic center faculty, and com-
munity practitioners. Such a data
warehouse would create a remark-
able resource to facilitate research
and comparability.

Cancer Centers could provide their
information online, within in a
public domain, which may include
the following examples:
® Follow up procedures
® Common sets of data elements
® Survivorship protocols,
especially coordinated with
prevention activities relative to
tobacco use, obesity, etc.
® Questionnaires
® Definitions

Educational materials

This warehouse would not only
facilitate Cancer Center collabora-
tions, but would also provide an
outstanding resource to disseminate
information to the community.
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COLLABORATIONS
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Summary

hile great progress could be made to reduce cancer mortal-
ity, roadblocks to collaborations exist that will be neces-
sary to overcome in four primary areas of consideration
— chemoprevention trials, therapeutic trials, deployment of bio-
marker and imaging agents, and survivorship. Below summarizes
these roadblocks, and key action items are proposed that could be
undertaken by Cancer Centers to begin to overcome them.

Chemoprevention trials

Difficulties in accruing large
patient volumes, a lack of infra-
structure within Cancer Centers,
declining funding, and the size,
complexity, and expense of these
trials mandates a need for collabo-
rations between Cancer Centers
to conduct large chemoprevention
trials. Liability concerns and lack
of profitability have made it dif-
ficult to engage pharmaceutical and
biotechnology companies in large
prevention trials.

Action item: We recommend that
a Cancer Center consortium be
formed to centralize chemopreven-
tion trial infrastructure activities.

Therapy trials

[t is difficult for partnerships to
remain intact for the 10-15 years
required to take a therapeutic from
concept to clinical practice. Many
industry collaborators are aban-
doning their traditional academic
partners in therapeutic trials due
to difficulties of dealing with legal
issues and the technology licens-
ing and contracting offices of these
institutions.

Action item: Collaborations
between institutions would be
facilitated by a shared licensing
agreement that reduces the burden
of individual contract negotiations
with each partner.

Biomarkers and Imaging
Technology advancements are
acutely needed in the rapid de-
velopment of assays for proteins
in blood and other body fluids for
early detection that are inexpen-
sive, sensitive, and quantitative.
One major challenge to the use
of surrogate biomarkers in clinical
trials is the difficulty of establishing
a predictive relationship between
the surrogate and mortality from
the disease.

Scientists involved in the com-
mercial side of diagnostic tests
complain of an inadequate source
of human samples for marker vali-
dation. There is a need for greater
understanding of the value added
by a good diagnostic test because
currently, there is little economic
incentive to develop diagnostic
tests. For example, the opportunity
for early detection and risk assess-
ment is very poor due to the lack



of reimbursement by Medicare and
Medicaid for disease prevention.

The necessary interdisciplinary
collaborations needed to discover
new imaging agents is lacking in
most Cancer Centers. Regulatory
bodies are often overly restric-
tive in their application of vague
safety and consent requirements to
imaging trials that are designed for
therapy trials.

Action item: A consortium of
companies should be organized to
fund a precompetitive academic
activity to improve the technology
for biomarker discovery, particularly
protein biomarkers, much like the

SNP Consortium.

Survivorship

Research requires longitudinal
studies, multiple sites of care, or
studies at multiple institutions to
obtain sufficient samples sizes. The
lack of uniformity or standardiza-
tion of quality control can impede
combining data from different
sources. Provisions of the Health
Information Privacy and Account-
ability Act (HIPAA) inhibit the
ability to track and collect data
for research.

Action item: A consortium of
Cancer Centers should be formed
to coordinate research efforts

and funding strategies in order to
facilitate the conduct of multi-in-
stitutional studies and the creation
of a comprehensive research infra-
structure.

Introduction

The NCI goal as expressed in the
2006 Strategic Plan is to “Reduce
the burden and eliminate the ad-

verse outcomes of cancer by leading
an integrated effort to advance fun-
damental knowledge about cancer
across a dynamic continuum of dis-
covery, development and delivery.”
The strategy for meeting this goal
depends on successful collabora-
tion across the entire spectrum of
stakeholders. “We as a Nation will
achieve this vision by optimizing
new approaches in interdisciplinary
collaborations and transdisciplinary
science,” NCI explains. “Our suc-
cess will depend on our ability to
integrate our activities across a
seamless continuum of discovery,
development, and delivery; partner
with others to leverage resources,
and build synergy.” Most of the
goals in the NCI Strategic Plan
require large-scale collaboration
across two or more entities.

Current Knowledge,
Issues, and Problems

There are many potential arenas
for collaboration for NCI-desig-
nated Cancer Centers. Moreover,
these collaborations extend from
a micro-scale — involving indi-
viduals within a Cancer Center
collaborating with individuals or
organizations outside the Center
— to the macro-scale involving
institution to institution collabo-
ration and consortia of institu-
tions. In general, micro-scale
collaborations are frequent and
productive and depend more upon
the initiative of the individual
than the leadership of the institu-
tion. A survey was taken of the
NCl-designated Cancer Centers
to identify core resources that
could be shared among centers
(Appendix F). We will focus our
consideration for this report in the
macro-scale collaborations.

Many areas of medical science are
evolving toward larger scale sci-
ence projects motivated by oppor-
tunities to apply the abundance of
new knowledge to patient needs.
Application of new discoveries
into standard medical practice is,
by its nature, a much larger un-
dertaking than discovery science,
requiring highly organized, system-
atic activity involving collabora-
tions across research institutions,
industry, patient care providers,
governmental agencies, and regu-
latory entities.

The subcommittee was greatly
aided by a recent report from
National Research Council and
Institute of Medicine (NRC / IoM)
titled “Large-Scale Biomedical
Science.” This report is strongly
recommended for a much greater
depth of consideration of these
topics than can be provide here.

Emerging Therapeutic
and Interventional
Strategies

The NCI Strategic Plan for 2006
lays out a large number of strate-
gic aims, many of which are big
science projects requiring collabo-
ration across many sectors of the
discovery, commercialization, and
implementation pipeline. As part of
the academic medical community,
Cancer Centers have had limited
success with these larger scale col-
laborations. Four areas described
below— prevention, diagnostics,
therapeutics, and survivorship

— might benefit from more effective
large-scale collaboration.
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Identification and
Prioritization of
Opportunities for
Advancement

Prevention

Focus on Collaborations in Chemopre-
vention Trials During the past decade
several prominent task forces of
national experts have identified
chemoprevention as a major area

of cancer prevention research that
could have a significant impact on
the cancer burden. Studies have
shown that chemopreventive agents
can be effective in preventing can-
cer in a high-risk population (e.g.,
the Breast Cancer Prevention Trial,
testing tamoxifen in women at high
risk for breast cancer that showed
a49% reduction in incidence of
invasive breast cancer).

Currently, NCI has about 400
compounds under study and has
identified five classes of promising
chemopreventive agents that are
considered priority. Because the
chemoprevention research pipeline
is complex and involves large, long-
term, expensive studies of high-risk
and healthy populations, the col-
laborations required — among NCI,
Cancer Centers, research networks,
and industry — are substantial to
continue to advance this area of
cancer prevention.

NCI'’s Chemoprevention Program
Among the cancer prevention
initiatives, the NCI Strategic Plan
has identified strategies to advance
chemoprevention research that will
require broad-scale collaborations
within the cancer research commu-
nity, including supporting a robust
cancer prevention agent develop-
ment program, large-scale clinical
trials to evaluate cancer prevention
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agents, and a consortium of research
centers for conducting chemopre-
vention trials.

At present, there are focused

programs within NCI’s Division of

Cancer Prevent (DCP) that support

collaborative work on chemopre-

vention agents and Phase I clinical

trial development, including:

® The Rapid Access to
Preventive Intervention
Development (RAPID)
program provides contract
resources to the research
community for preclinical and
early clinical drug development
of potential chemopreventive
agents. This facilitates the
process of bringing discoveries
from the laboratory to clinical
trials, potentially enhancing
the attractiveness of licensing
candidates for industry.
® The Early Detection

Research Network (EDRN)
is a national network and
scientific consortium for the
development, evaluation,
and validation of biomarkers
for early detection and risk
assessment for cancer. With
relatively small funding, experts
note that this mechanism has
done a “commendable job”
developing collaborations across
Cancer Centers, SPORES, and

Program Projects.

Clinical trials for chemoprevention
agents are currently coordinated
through consortium groups of
research centers conducting ongo-
ing Phase [ and II trials, Cancer
Centers, and cooperative groups,
with additional participation of
community physicians through the
Community Clinical Oncology

Program (CCOP).

A set of initiatives supported by
NCI’s National Cancer Advisory
Board (NCAB) for revamping the
NCI clinical trials system is address-
ing the need for enhanced scientific
quality and clinical trial prioritiza-
tion, including increased collabora-
tion with the broad oncology com-
munity. The plan is to investigate
expansion of these initiatives in
the future to include studies of new
preventive agents.

Key Challenges
Requiring Large-Scale
Collaborations

Chemoprevention

While there has been significant
progress and promising outcomes in
the developing chemoprevention
field, it faces some significant chal-
lenges and an overarching need for
large-scale collaborations:

Size, expense, and timeframe Large-
scale Phase III clinical trials,
involving hundreds to thousands of
high-risk and healthy populations,
and multi-institutional participa-
tion, are required to test whether
cancer risk can be reduced by che-
moprevention interventions as well
as to provide opportunities to vali-
date potential biomarkers. These
trials are expensive and require a
long timeframe for completion (10
years or more).

Clinical trial infrastructure Within
individual Cancer Centers, the
infrastructure for supporting large
Phase II and Phase III chemopre-
vention trials is viewed by many
experts as “gravely lacking” and

a key research barrier. Cancer
Center clinical trials offices and
data management support are
primarily focused on therapeutic



trials involving cancer patients
rather than population-based trials
requiring specialized support (i.e.,
data management, statistical, trial
recruitment, etc.). Only institutions
with large Program Project grants

— which have been an effective
mechanism for advancing cancer
prevention translational research,
although such funding is declining
— have been able to develop the
capacity for Phase IIB or Phase 111
chemoprevention trials. However,
individual Cancer Centers generally
do not have the ability to accrue
large patient volumes for Phase 111
trials or to coordinate and conduct
large-scale intermediate biomarker
endpoints required for translational
research success.

The lack of infrastructure within
Cancer Centers — coupled with
declining Program Project fund-
ing and the size, complexity, and
expense of these trials — mandates
a need for collaborations between
Cancer Centers to conduct large
chemoprevention trials. Mecha-
nisms need to be considered —
potentially centralized or through
a consortium arrangement— that
most effectively address infrastruc-
ture deficiencies for large-scale
trials. Collaborations will also be
needed with cooperative groups
and research networks, which will
likely benefit from consortium
arrangements comprised of orga-
nizations that are best suited for,
and interested in, population-based
chemoprevention trials.

Safety and trial design The results of
some recent large chemopreventive
studies have varied significantly
from expectations. For example,
the Beta-Carotene and Retinol
Efficacy Trial (CARET), testing a

combination of beta carotene and

vitamin A supplements in persons
at high risk for lung cancer, showed
a 28% increase in lung cancers and
17% higher death rate compared to
the placebo group. This has raised
concerns about the safety of using
chemopreventive agents in other-
wise healthy subjects and the need
for scientific collaboration to ensure
that long-term benefits outweigh
major side effects.

Concerns have also been raised
about past chemoprevention
agents moving into Phase III
studies without adequate justifica-
tion. These concerns have been
attributed to issues such as ap-
propriate dose scheduling; single-
versus multiple-agent regimens;
and inadequate underlying animal
pharmacology/mechanistic studies,
Phase I and early Phase II studies,
and intermediate biomarker end-
points. Some of these concerns are
beginning to be addressed through
DCP’s Phase I/II chemoprevention
consortium effort.

Additional challenges include
engaging the interest and in-
volvement of pharmaceutical and
biotechnology companies. To date,
they have had a lack of interest in
the cancer chemoprevention field,
in contrast to embracing cardio-
vascular chemoprevention. This
has been in part due to safety and
liability concerns and the alleged
lack of profitability of chemopre-
vention agents.

Treatment

As discussed in the NCI's 2006
Strategic Plan, the most important
scientific strategies for advancing
cancer treatment are: understanding
the fundamental differences between
metastatic and non-metastatic can-
cers; developing biomarkers and

imaging agents to improve moni-
toring of treatment response; and
developing molecularly-targeted
agents with fewer toxicities. The
Plan emphasizes the importance of
integrating preclinical and clinical
research and recognizes that col-
laboration among clinical scien-
tists, cancer modelers, and imaging
researchers through public/private
partnerships will be an important
implementation strategy.

However, NCI’s Strategy does not
address how these collaborations
and partnerships can be facilitated
so they are more effective than
past NCI efforts to foster partner-
ships among these groups. Recent
examples include the NCI Cancer
Genome Anatomy Project (CGAP)
program for development of early
drugs in clinical trials, SPORE
grants, and the AP4 initiative,

all of which are popular with the
participating institutions, but
which have not yet demonstrated
their value through promising new
therapeutic targets.

A challenge of all of these types of
initiatives is the long time frame
required to take a therapeutic
agent from concept to practice.
Therefore, collaboration models
must be measured over a 10-15
year time horizon, and it is difficult
for partnerships to remain intact
for such a long period. Cancer
Center directors were surveyed
about successful inter-institutional
partnerships at their organiza-
tions. Two interesting models that
were presented for further analy-
sis were: the State of California,
the University of California and
various industry groups; and the
Immune Tolerance Network,
which is a nonprofit organization
that provides funding, clinical
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trials support, and access to assays,
agents, and equipment.

Interviews with academic and
industry scientists revealed many in-
herent difficulties with academic/in-
dustry partnerships that will require
significant leadership in the field to
overcome. Although academic in-
stitutions bring a wealth of expertise
to the table, most industry partners
have become extraordinarily wary
about dealing with the legal, tech-
nology licensing, and contracting
offices of these institutions. Agree-
ments can take months or years to
negotiate, and many institutional
review boards are unsophisticated
and cumbersome. Most industry
representatives have abandoned
academic institutions as a clinical
trials venue and try to eliminate
them from the drug development
process at the earliest possible time.

It is ironic that community hospitals,
community oncology groups and
overseas health systems are easier to
work with than organizations that
were created and structured for this
very purpose. Furthermore, many

of the new technologies that show
promise toward shortening the long-
term costs of clinical trials — such as
biomarkers and new imaging modali-
ties — are very expensive on a cost-
per-case basis. Much work remains
to be done to communicate the cost
effectiveness of these studies to pay-
ers and industry representatives.

A discipline that receives little
mention in the therapeutics section
of the NCI Strategic Plan is health
economics. Nonetheless, in these
difficult times in the Federal budget,
the therapies with the highest like-
lihood of adoption by Medicare and
other payers are those that reduce
the total cost of cancer care.
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There are two working groups with-
in the NCI that are endeavoring to
understand how barriers to partner-
ship in therapeutics can be over-
come. The first is the Translational
Research Working Group (TRWG)
and the second is the Clinical Trials
Working Group (CTWG). Both
have representation from most

of the key stakeholders and their
recommendations will help shape
the changes that need to be made to
create an environment more favor-
able to partnership. Both groups
must assure that their recommenda-
tions are reviewed by economists
because, in the end, development
of translational discoveries must be
funded by the financial markets and
the health care payers. NCI’s ability
to fund this development effort is
extremely limited and Cancer Cen-
ters must look to industry partners
for this effort.

In addition, several Cancer Centers
are willing to partner with other
Centers and with industry to bring
together the strengths of each orga-
nization. However, many of them
will need help to overcome admin-
istrative barriers that transcend the
creative skills of academic officials.
NCI should consider taking some of
the key resources that the NIH has
invested in — such as the San Diego
Center for Chemical Genomics,
Harvard’s Initiative for Chemical
Genetics, the Mouse Model Con-
sortium — and hiring top-tiered in-
tellectual property lawyers to work
with the institutions involved on

a shared licensing agreement that
reduces the burden of individual
contract negotiations with each
partner. Industry groups and founda-
tions have found ways to manage
these licensing issues and nonprofit
and governmental organizations
must adopt their best practices.

Biomarkers and Imaging

The NCI Strategic Plan relies
heavily on advances in biomarkers
and targeted imaging for improv-
ing the diagnosis, treatment, and
prevention of cancer. The pipeline
for both biomarkers and targeted
imaging agents involves a series

of steps from discovery to valida-
tion, commercialization, regulatory
approval, and implementation.
For both there is a continuum of
partnerships needed involving
research funding from the NIH or
foundations, discovery in aca-
demic or commercial laboratories,
commercialization by companies,
approval by FDA and implemen-
tation by CMS and other insur-
ers, and adoption by health care
agencies and patients. Incentives
and bottlenecks along this pipe-
line were considered, and points
at which innovative solutions are
needed are identified below.

Need for Protein Biomarkers Many
applications of DNA-based bio-
markers require direct biopsy of
diseased tissue, which requires that
the tumor be identified, localized,
and accessible, and hence are only
applicable between the stages of
tumor localization and removal.
Biomarkers that can be accessed
noninvasively are needed at all
stages of disease management,
from risk assessment to treatment.
The most informative biomarkers
are likely to be proteins because
of their diversity and proximity to
function. They are also likely can-
didates for imaging targets.

Diagnostics Work in a System Our
goals in applying biomarkers to
disease management are: to identify
persons with potentially life-threat-
ening cancers at the earliest stage
possible; to avoid false-positive



tests and unnecessary treatments;
and to minimize the overall cost of
the program. Since no single test
performs perfectly, sensitivity, speci-
ficity, and cost become tradeoffs in
the application of diagnostics to
disease management. Ultimately,
the goal will be to optimize overall
performance of a system of tests and
interventions. The advantage of a
systems approach is that biomarkers
whose performance may be inad-
equate when considered at a single
stage of the disease continuum may
actually be of great value when in-
tegrated into a disease management
continuum.

Discovery of Protein Biomarkers
Although there have been signifi-
cant advances in proteomics, the
discovery of new protein biomark-
ers appears to be stalled. NCI has
recently moved to accelerate the
field with programs that foster dis-
covery in mouse models of cancer,
provide for informatics support, re-
agents, and large grants for centers
for technology development. Tech-
nology advancements are acutely
needed in the rapid development
of assays for proteins in blood and
other body fluids that are inexpen-
sive, sensitive, and quantitative. In
the area of collaborations, most of
the effort is currently being made
between NIH and academic labora-
tories. A consortium of companies
that would invest in discovery tech-
nology as a precompetitive activity,
much like the SNP consortium,

could be highly effective in moving
the field forward.

Validation of Biomarkers Protein
biomarker validation is currently
conducted either via collabora-
tions between NCI and academia
(for example, the EDRN program)
or as a commercial activity with or

without an academic partner. Few
protein biomarkers are currently in
the validation stage. The bottleneck
at discovery means that valida-

tion studies are often limited to a
single biomarker at a time. If the
bottleneck to discovery were solved,
biomarkers could be multiplexed by
the hundreds in validation studies,
dramatically decreasing the cost per
marker and increasing the probabil-
ity that some would be validated.
At the other end of the pipeline,
the perception of low reimburse-
ment and thus insignificant profits
to cover development cost inhibits
companies from undertaking valida-
tion studies unless the biomarker

is necessary for a drug therapy

that will yield significant financial
return. One major challenge to the
use of surrogate markers in clinical
trials is the difficulty of establishing
a predictive relationship between
the surrogate and mortality.

Commercialization of Biomarkers
Commercialization of biomarkers
for diagnostic tests usually involves
a commercial entity to provide the
necessary investment and quality
control, and an academic partner

to provide biological insight, as-
says, and tissues. Industry scientists
complain of an inadequate source of
well-annotated human samples for
marker validation. Obtaining such
samples is the single most expensive
aspect of diagnostic test develop-
ment. New health privacy regula-
tions (HIPAA) and differences in
interpretation of what constitutes
informed consent further exacerbate
this problem.

Another serious impediment to
biomarker commercialization stems
from intellectual property (IP)
issues. Use of panels of biomarkers
in the future will be very difficult if

different entities own IP rights to
different markers.

The total market for a successful
diagnostic may be $50-100 million
per year but the cost of develop-
ment can be more than $100
million. As a consequence, there is
not enough economic incentive to
develop diagnostic tests that will
only be used once regardless of their
importance in health care. The
opportunity for early detection and
risk assessment is very poor due to
the lack of reimbursement by CMS
for disease prevention practices.

Approval of Biomarkers Both the
FDA and CMS regulate diagnostic
tests. FDA regulates tests that are
sold as kits or systems in interstate
commerce while CMS oversees
laboratory testing services com-
mercially offered at single sites,
in-house or “home-brew” or sold
commercially to CLIA-approved
laboratories as analyte-specific
reagents. Several hurdles frequently
thwart the FDA approval process.
As a result, the CLIA home-brew
policy is an easier route to approval
and may obtain higher reimburse-
ment by dealing directly with the
user. There is concern in some
quarters that the home-brew pro-
cedures for approval do not assure
enough patient protection and that
this option should be eliminated.
This recommendation would be a
disaster for the implementation of
biomarkers in cancer.

Given the likelihood that many
biomarker tests will be developed
for use in guiding molecularly-tar-
geted therapeutic interventions,
there are not currently procedures
for co-review or co-approval by
FDA and CMS, although these are

under consideration.
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Implementation of Biomarkers The
economic incentive for diagnostic
tests is low because most tests will
be performed infrequently on a
patient. Reimbursement is calcu-
lated based on the cost of doing the
test rather than considering value
added by the test or the costs of its
development. This is entirely differ-
ent than reimbursement for thera-
peutics. There is a need for more
understanding of the value added by
a good diagnostic test. Two govern-
ment commissioned reports have
recommended a re-evaluation of
reimbursement rates for diagnostics.

Three diagnostic companies
compete for control of clinical
laboratory testing. Tests are stan-
dardized utilizing primarily antibody
tests and polymerase chain reac-
tion (PCR) technology. Any new
technology platform for diagnostics
would be difficult to introduce.

The promise of biomarkers for re-
ducing mortality by early detection
of cancer is completely undermined
by the fact that Medicare does not
reimburse for screening tests unless
mandated by Congress, as is the
case for colonoscopy.

Recommendations for Biomarkers A
specific statement from NCI as to
the clinical problems for which

tests are needed, what performance
standards need to be met, and funds
to support their development might
provide motivation for development
of new biomarker tests.

Discovery of Imaging Agents Dis-
covery of new imaging agents
seems to be most productive in
academic centers that involve
collaboration across academic
departments and disciplines, with
funding from NIH and one of the
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three large companies that produce
imaging instrumentation. The
NCI has established a series of
such imaging centers. While these
provide a strong focus for collabo-
ration, progress is often less than
optimal because of the difficulty of
collaborating across disciplines. In
many academic institutions these
collaborations are not effective.

Validation of Imaging Agents Fast-
track FDA approval for new
agents only works for drugs with
known toxicities that are adapted
to imaging strategies. Completely
new drugs do not fare as well. The
preclinical burdens hamper devel-
opment in terms of cost and time.
Medical ethics committees do not
understand the low risks imaging
studies pose to subjects, and are of-
ten overly restrictive in their appli-
cation of vague safety and consent
requirements that are designed for
therapy trials.

Commercialization of Imaging
Agents The major instrumenta-
tion providers will be the likely
entities to commercialize new
imaging markers that achieve the
necessary validation and approval.
Reimbursement is good for imag-
ing used in clinical diagnosis and
treatment so there is both sufficient
resources for commercialization
and incentive to do so.

Approval of Imaging Agents Pre-
clinical and validation components
for imaging studies should focus on
optimally defining the initial human
trial. The rules of evidence for prog-
nostic studies are not nearly as well
defined as they are for treatment
trials or for simple diagnostic mea-
sures. These need to be developed
through a dialogue involving FDA,
NCI, academia, and industry groups

and should address the appropriate
use of new imaging procedures in
early clinical trials of experimental
therapies. New imaging agents for
targeted therapy cannot be devel-
oped and validated independent of
the treatment protocols.

Implementation of Imaging Agents
Since most new imaging agents
will be designed to be used in one
of a half dozen instruments that are
widely available in health care set-
tings, and since diagnostic imaging
tests are well reimbursed, there are
both the technical platforms and
trained personnel to implement
new imaging agents.

However, one of the most impor-
tant applications of imaging agents
— to inform therapeutic outcomes
in clinical trials — has not been
effectively implemented. More
than 80% of drugs entering clinical
development do not receive FDA
approval, with many failing late in
development, often after prolonged
Phase III trials, because of unex-
pected safety issues or difficulties in
determining efficacy. This contrib-
utes to the high costs of oncology
drug development and highlights
the need for tools to identify prom-
ising candidates early in develop-
ment. To that end, NCI, FDA, aca-
demic researchers, and industry are
discussing ways to collaborate with
the goal of identifying biomarkers
that will provide a clear and timely
picture of a patient’s cancer and its
response to therapy.

In oncology, the gold standard
clinical trial endpoint is overall sur-
vival, which may require long-term
studies and may be confounded by
a patient’s death from causes other
than cancer. Over the years, the
oncology community and the FDA



have come to rely on endpoints
that are regarded as correlates of
clinical benefit or surrogate end-
points (SEP). However, the mea-
surements of SEPs using standard
anatomic imaging techniques are
often inadequate, especially for
monitoring the effects of drugs that
do not cause tumor shrinkage or
for cancers that progress slowly or
metastasize diffusely.

Newer imaging modalities, includ-
ing volumetric and functional
imaging, show high promise as
additional biomarkers in cancer.
For example, clinical trials in
breast cancer and other settings
(e.g., non-small cell lung can-

cer and esophageal cancer) have
demonstrated that FDG-PET — a
physiologic imaging modality — may
provide an early indication of ther-
apeutic response that is well-corre-
lated with clinical outcome. If the
use of FDG-PET can be confirmed
as a biomarker in such settings,
unnecessary chemotherapy may

be avoided for some patients and
the costs of unnecessary long-term
follow up reduced. The FDG-PET
imaging modality has the potential
to facilitate oncologic drug devel-
opment by shortening Phase 11
trials and detecting clinical benefit
earlier in Phase III investigations.

Current obstacles to including cor-
relative imaging studies in clinical
trials are: cost; the perception that
adding a correlative imaging study
will make the trial more difficult to
implement and may hamper accru-
al; and the investigators’ concerns
that the imaging study will not add
value in terms of yielding pub-
lishable findings or as a validated
endpoint that can be used in trial
design. Collaborations are needed
to define and develop imaging

biomarkers based on newer imag-
ing technologies for use in oncol-
ogy drug development, particularly
evaluation of therapeutic response.
Ultimately, the outcome of these
studies will inform the development
FDA guidance and best practices in
oncology.

Survivorship

Advances in the ability to detect,
treat, and support cancer patients
have turned cancer into a chronic
or readily managed disease for many.
There are 10 million Americans
alive today with a personal history
of cancer and as of 1997 there were
270,000 survivors of childhood

cancer.

Recently, task forces of national
experts have evaluated and identi-
fied the requirements for a com-
prehensive approach to addressing
the needs of cancer survivors and
patients diagnosed or treated for
cancer. In accordance with those
task force recommendations, the
NCI Strategic Plan focuses on the
following areas:
® Discovery
® Expanding research
efforts to understand
the biological, physical,
psychological, and social
mechanisms, and their
interactions, that affect a
cancer patient’s response
to disease, treatment, and
recovery.
® Expanding the
development and use of
tools to assess the health-
related quality of life and
quality of care of cancer
survivors and their family
members, and tracking
outcomes for these
populations.

® Delivery
® Ensuring the delivery
of new information,
interventions, and best
practices in collaboration
with other Federal,
professional, and nonprofit
organizations.
® Development
® Accelerating intervention
research in order to reduce
cancer-related chronic
or late morbidity and
mortality.

Key Challenges The majority of
survivors (62%) are 5 years or more
post-treatment. Thus research to
understand the multiple factors
influencing the health of survi-
vors requires longitudinal studies,
multiple sites of care, or studies at
multiple institutions to obtain suf-
ficient samples sizes.

Funding Strategies Funding for
research has traditionally been
based on shorter-term projects
rather than the longitudinal ap-
proach required for the long-term
studies fundamental to survivorship
research.

Complexities of Conducting Multi-
Institutional Studies and Long-term
Studies Multi-institutional studies
may require data from a variety

of sources and the lack of unifor-
mity or standardization of quality
control can impede combining data
from different sources. Data collect-
ed in large-scale projects is often
placed in publicly accessible data-
bases, giving rise to issues of patient
confidentiality and consent. The
provision of HIPAA may inhibit
the ability to track and collect data
for research. Obtaining appropriate
patient consent can be challenging
for longitudinal studies and studies
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conducted on data collected over a
long period of time.

Coordination Among Health Care
Providers Given that the majority
of follow-up care for survivors is
provided in the community, coor-
dination between health specialists
at Cancer Centers and commu-
nity-based providers is critical but
underdeveloped.

Infrastructure for a Comprehensive
Database on Cancer Survivorship
While the NCI has provided statisti-
cal information on cancer survivors
in the United States, further work

is required to improve coordination
between existing resources [e.g., the
Surveillance, Epidemiology, and End
Results (SEER) program], and to
develop the infrastructure for large-
scale studies.

Successes and Opportunities There
are opportunities for further coor-
dination between the NCI, Cancer
Centers, foundations, community
groups, and advocacy organizations.
NCI is successfully partnering with
local and national organizations
including the American Cancer
Society, the Intercultural Cancer
Council, and the Lance Armstrong
Foundation to provide informational
resources on cancer survivorship

to patients, family members and
medical providers. These collabora-
tions are ideal for the dissemination
of educational materials including
statistical information about cancer
survivors, survivors’ second malig-
nancies, quality of life, and other
information such as current research
grants and post-treatment resources.

Future collaborations to consider
include coordination of efforts and
funding strategies. For example, the
Lance Armstrong Foundation is
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funding the development of cancer
survivorship programs in multiple
sites. Coordination of these efforts
with NCI can provide efficiencies
and contribute to a more compre-
hensive approach.
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Summary

dvances in diagnostic tests and treatments for cancer usually

are made available to patients rapidly by Cancer Centers,

academic medical centers, and major health care provid-
ers. However, reaching all patients with cancer, and their health
care providers, is a goal obtainable only through concerted efforts
in education and widespread adoption of best practices, especially
by physicians for underserved populations. The NCI-designated
Cancer Centers should ensure that opportunities to participate in
clinical trials of new cancer treatments, preventative strategies,
and early detection tests are made available to greater numbers of

individuals, including underserved and diverse populations.

Highest Priority Strategies
The Federal government needs
to designate a lead agency
within the Department of
Health and Human Services
(HHS) to coordinate funding
and dissemination of cancer
control efforts to the entire
U.S. population, by bringing
together the fragmented efforts
of NCI, CDC, CMS, and other
HHS agencies.
Cancer Centers should take the
lead in disseminating cancer
care guidelines throughout
their states, in collaboration
with state health departments
and state cancer plans.
Cancer Centers should work
with state cancer registries to
convert them into outcomes
registries, and should use them
to identify populations with
disproportionate needs for
cancer prevention and care.
Demonstration projects on the
medical and financial benefits
of best cancer control practices
should be initiated in regions
served by Cancer Centers,
funded by CMS and led by the

Cancer Centers.

Introduction

In order to fulfill as quickly as
possible NCI’s Challenge Goal to
eliminate the death and suffering
from cancer — and to realize the
potential for known best practices
and research advances — it is es-
sential to extend the expertise and
infrastructure that has been ex-
traordinarily well developed at the
NCl-designated Cancer Centers to
all the relevant populations in the
United States that are currently
beyond the areas and communities
that are traditionally serviced by
the Cancer Centers.

There is ample evidence that even
when advances are made in cancer
treatment, early detection, and
prevention, the overall populations
that can and should benefit have
insufficient knowledge of and access
to these advances and evidence-
based best practices.
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Current Knowledge,
Barriers and
Opportunities

The main focus of the Cancer
Centers and NCI support for them
has been on basic, translational and
clinical research. Participation of
Cancer Centers in education and
outreach activities has generally
not been encouraged, or has taken
the form of unfunded mandates.
Dissemination of research advances
to all appropriate populations

— including ethnic minorities and
the underserved, uninsured and
uninformed — has been suboptimal.
There are well known barriers to
enlisting various populations into
clinical research studies, including
cultural and language issues, and

et e o
Wi, R Comems el

adequate dissemination of clinical
research access to these populations
will require culturally-sensitive
approaches.

[t is widely recognized that par-
ticipation in cancer therapeutic
trials only involves 3-5% of can-
cer patients in the United States.
There are considerable efforts being
made to reduce barriers to participa-
tion in the Phase III clinical trials
conducted under the auspices of
the cooperative groups, CCOPs,
and other multicenter collaborative
consortia supported by NCI and by
the pharmaceutical and biotechnol-
ogy industries.

Similarly, only a very small pro-
portion of individuals at high risk
for cancer participate in clinical

research studies of cancer preven-
tion or early detection. A major
bottleneck and rate-limiting issue
is the low participation in the
large number of translational and
innovative early phase investiga-
tor-initiated trials, which are now
performed almost entirely at the
Cancer Centers. There currently
is little access to such studies by
the overall appropriate population.
Effective linkages to community
hospitals and to clinical oncolo-
gists and primary care physicians in
the regions served by the Cancer
Centers could provide much wider
access and also substantially accel-
erate accrual to such studies.

There is striking heterogeneity in

the United States in the knowledge
of best practices or evidence-based
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approaches to cancer therapy, early
detection, prevention, and survivor-
ship issues, and also in their imple-
mentation by health care providers.
To address these disparities, most

of the NClI-designated Cancer
Centers have — in addition to their
research excellence — developed

the expertise, and needed faculty
and well-trained staff, to provide to
the populations that they serve the
best practices and evidence-based
approaches for cancer (see sidebar,
“UPMC Cancer Centers Network:
Dissemination Beyond NCI-desig-
nated Cancer Centers”). However,
there have been relatively little
attention, processes, or resources di-
rected toward the capability of these
Cancer Centers to disseminate their
knowledge and expertise to most

of the communities in the United
States, especially those that are not
directly proximal to or traditionally
linked to the Cancer Centers.

It is very encouraging that national
organizations such as the CDC,
American Cancer Society, and
C-Change — and also a substan-
tial number of the state governors
— have promoted the development
and implementation of cancer con-
trol plans in all of the states in the
country. Many of the state plans
are very well conceived, compre-
hensive, and feasible. However,
these plans have largely remained
only on paper, due to lack of suf-
ficient and effective infrastructure
and resources for implementation.
Implementation of the cancer
control plans is the responsibility
of the departments of health in
each state, which often lack the
needed cancer-relevant expertise to
implement the best practices and
evidence-based approaches encom-
passed in the plans. Linkage of the
state plans to the NCI-designated
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Cancer Centers, which often have
this expertise, is not supported.

Another major current barrier to
effective dissemination of best
practices for cancer control is the
limited reimbursement by CMS or
private payers for cancer preven-
tion, early cancer detection screen-
ing, or survivorship issues.

Emerging Dissemination
Strategies

The important problems summa-
rized above are clearly multifaceted
and will require enhanced collab-
orative efforts among many organi-
zations and sectors, including the
Federal government — not just NCI
and other relevant NIH institutes,
but even more importantly, CMS,
CDC, AHRQ and HRSA — along
with state governments, local gov-
ernments, academic cancer centers,
community-based cancer centers,
and other health care providers, pri-
vate insurers, and the business com-
munity, especially the pharmaceuti-
cal and biotechnology industries.

There is a real opportunity for the
network of NClI-designated Cancer
Centers across the United States to
play a major role in linking together
these key stakeholders in order to
mount effective dissemination of
both research advances and best
practices for addressing cancer pre-
vention, early detection, treatment
and improved survivorship.

The following specific recommenda-
tions are proposed:
® Strengthening of current

overall infrastructure for
dissemination of research and
best practices by clinical and
comprehensive Cancer Centers
to their region, and also to

disseminate to those states that
lack NClI-designated Cancer
Centers.

Designation by the Federal
government of a lead agency
within the Department of
Health and Human Services
(HHS) for dissemination of
cancer control programs to the
entire population of the United
States and to coordinate

what are currently relatively
fragmented efforts by various
HHS agencies, including NCI
and CDC. An appropriate
level of resources needs to be
provided to the designated lead
agency in order to effectively
promote dissemination of
cancer control throughout the
country.

Provide leadership by the HHS
lead agency for cancer control
dissemination to forge effective
linkages between NCI-
designated Cancer Centers
and state governments, CDC
and CMS to implement action
plans to address the areas of
greatest need.

Added support for NCI’s
Cancer Centers program to
allow substantive involvement
in, and leadership role for,
cancer control plans in states
that have one or more Cancer
Centers, for working together
and with other health care
providers in their state. Various
mechanisms and processes
might be implemented to
facilitate a central role by

the NCI-designated Cancer
Centers in dissemination.
Development of effective
processes for substantive
involvement of the Cancer
Centers in the CDC-funded
cancer control efforts in

the states, with the CDC



UPMC Cancer Centers Network

Dissemination Beyond NCI-Designated Cancer Centers

The University of Pittsburgh Medical Center (UPMC) Cancer Centers, one of the largest clinical cancer networks in the United
States, provides highly specialized cancer care to patients within their own communities. This truly multifunctional cancer
care network is economically integrated and uniformly managed and operated across multiple settings.

In a regional “hub and satellite” structure, inpatients and specialized treatment are provided at UPMC’s central hub facility,
the Hillman Cancer Center in Pittsburgh. Outpatient care in medical oncology, radiation therapy, and surgery is offered at
more than 40 UPMC Cancer Centers’ regional satellite sites across western Pennsylvania, eastern Ohio, and northern West
Virginia.

UPMC Cancer Centers works in tandem with the University of Pittsburgh Cancer Institute (UPCI), western Pennsylvania’s only
NCI-designed Comprehensive Cancer Center. As the academic and research partner, UPCI is nationally and internationally
renowned for its translational, clinical, cancer control and population sciences research programs, thus providing a strong
scientific base for the dissemination of knowledge and best practices to the community network of UPMC Cancer Centers.

UPMC Cancer Centers’ integrated cancer care delivery network treats more than 36,000 new patients each year for hema-
tologic and oncologic disorders. This translates to more than 285,000 patient visits annually. The working partnership with
UPCI allows for the expedited implementation of new, more efficient ways of delivering cancer care by:

Translating research discoveries to clinical therapeutic, early detection and prevention applications which are available at
both the academic medical center and community satellite centers

Providing cutting-edge treatments and technologies, including access to more than 150 clinical trials

Developing and implementing clinical pathways for major types of cancer, to provide standardized approaches and best
practices for care, to improve patient outcomes and efficiencies while decreasing operating costs

Offering access to cancer control and ancillary support services such as symptom and side effect management, nutrition
advice, family counseling, psychological care, stress management, close follow-up of cancer survivors, and cancer
education resources

In addition to these activities in western Pennsylvania, UPCI is also playing a key role in implementation of the Pennsylva-
nia Comprehensive Cancer Control Plan, that includes the establishment of the Coordinating Center for the Pennsylvania
Cancer Control Consortium(PAC3) at UPCI, a statewide biorepository and clinical and tissue informatics network, as well as
a statewide clinical trials network to facilitate the completion of innovative, investigator-initiated clinical trials originating in
the academic cancer centers.
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promoting partnerships
between the NCl-designated
Cancer Centers and the state
health departments for maximal
collaboration and utilization of
the expertise and capabilities
of the Cancer Centers in
implementing the state cancer
control plans.

Provide funding by CDC

for demonstration projects

in some regions or states,
particularly those led by NCI-
designated Cancer Centers, for
implementation of population-
based cancer control efforts,
especially those focused on
cancer prevention and early
detection of cancer.

In states without an NCI-desig-
nated cancer center, a mecha-
nism should be developed for
some cancer centers, especially
those in the same region of
the country, to partner with
academic medical centers and
community hospitals, in order
to play a significant role in dis-
semination. It is proposed that
10 such demonstration projects
be implemented, each with an
annual cost of $2.5 million.
NCl-designated Cancer
Centers, which generate

most of the innovative early
phase investigator-initiated
clinical research studies, could
disseminate these studies more
widely by various mechanisms
and processes.

Supplements to NCI’s Cancer
Center grants (CCSGs)

could be used to develop and
implement infrastructure to
effectively link together Cancer
Centers in a region and to link
those Centers with community
hospitals, clinical oncologists,
and primary care physicians
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for wider implementation of
early phase studies on new
treatments, early cancer
detection, risk assessment,
prevention, and improved
survivorship.

Support telemedicine
approaches as important
infrastructure for the Cancer
Centers to effectively and
conveniently communicate
with other organizations

and health care providers in
the region, as well as to link
the Cancer Centers with
community hospitals, clinical
oncologists, and primary care
physicians.

Support should be provided for
developing a mechanism for
Cancer Centers to effectively
partner with state cancer
registries to convert these
registries from what are now
mainly incidence registries, to
outcomes registries.

These converted registries
would include detailed data
on stage of disease, treat-
ments administered, response
to treatments, recurrence or
development of metastatic
disease, as well as deaths from
cancer, development of a
second primary cancer, side
effects of therapy, and persis-
tence of known environmental
risk factors that may modify
prognosis. It is estimated that
such conversions would entail
a one-time cost of $50 million,
with maintenance then borne
by the states and individual
medical institutions.
Supplements to CCSGs should
be provided for use of state
cancer registries and SEER data,
coupled with GIS mapping, to
identify areas and populations

of disproportionate need for
focusing outreach efforts.
Leveraging of Federal

support and leadership to
obtain needed corporate

and philanthropic support

for effective dissemination

of cancer control, including
facilitation of close cooperation
between Cancer Centers,
community hospitals, and other
health care providers in each
region of the United States.
Support for Cancer Centers,
by CMS and private payers,

to develop specific clinical
pathways for best practices for
treatment of patients at each
stage of each type of cancer,
and similarly for early detection
approaches for the major types
of cancer.

Support, perhaps as
supplements to CCSGs, for
research studies of behavioral
barriers to compliance by the
relevant populations, with
recommended best practices
for cancer prevention, early
detection, treatment, and
improved survival, and ways
to overcome the identified
barriers.

Defining and overcoming
barriers to screening and early
detection is a priority because
after primary prevention, the
greatest improvements in
outcomes will be realized by
identifying cancers early, when
treatments are most effective.
Support from CMS should

be sought for demonstration
projects, led by the Cancer
Centers, to evaluate and
demonstrate effectiveness of
various dissemination efforts
for maximal implementation
of best practices in a region,



and for compliance with the
recommended practices.

® Education of relevant
populations about the
importance of availing
themselves of dissemination
programs, and education of
health care providers about
the value and importance
of promoting and utilizing
the relevant dissemination
programs for their patients.

Anticipated Outcomes
and Potential Impact

The NCl-designated Cancer Cen-
ters can play a major role in educa-
tion of various key groups about
dissemination if the Centers are
provided with needed support from
the Federal and state governments
and from philanthropic and busi-
ness sources. This would support
education programs for:

® Cancer patient populations
about the importance of
seeking out clinical oncologists
and centers with cancer
experts, about innovative
clinical research programs, and
utilization of best practices.

® General population and, most
importantly, those at increased
risk for cancer, about best
practices for cancer prevention,
risk assessment, and early
detection of cancer.

® Health care providers about
the value of clinical cancer
research studies, best practices,
and the technology needed
for effective treatment,
diagnosis, early detection, and
prevention of cancer. Such
educational programs could
include various approaches for
continuing medical and nursing

education on best practices,
including electronic tumor

boards conducted by the NCI-
designated Cancer Center.

It will be important not only to im-
plement programs for dissemination
beyond the Cancer Centers, but
also to objectively evaluate the ef-
ficacy of the various efforts, e.g., the
degrees of increased access to pre-
vention, screening, clinical trials,
and survivor services. Evaluation
should also include monitoring the
key outcomes in the regions served,
e.g., cancer incidence, disease-free
interval, morbidity, quality of life,
and survival. National outcomes
studies also should be planned and
supported.

The economic benefits of dis-
semination can also be measured
and support should be provided to
NCl-designated Cancer Centers for
this activity.

Together with the evaluation of the
effects of the new program, there is
a need for benchmarking to assess
if quality of care is maintained and
improved. This can be obtained
through a national cancer data
system working in connection with
SEER and the National Cancer
Data Base (NCDB).
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APPENDIX A

Selected positive phase III chemoprevention and dietary intervention trials funded by the National
Cancer Institute and/or pharmaceutical industry

Site
Trial Name

Reference

Trial Design

Major Result

Comments

Breast Cancer

Fisher et al. (1998)

13,388 women at

50% reduction in the

Equivalent effect of tamoxifen

Prevention Trial intermediate to high risk of invasive breast | on DCIS; increased incidence of
(BCPT) risk; tamoxifen vs cancer endometrial cancer and pulmonary

placebo for up to 5 embolism

years
Study of Raloxifene | Wickerham et al. 19,747 women at Approximately 50% Raloxifene was associated with
and Tamoxifen in (2006) intermediate to high reduction in the risk a lower incidence of endometrial
Postmenopausal risk; raloxifene versus | of invasive breast cancer, pulmonary embolism and
Women (STAR) tamoxifen forupto 5 | cancer by both agents | deep vein thrombosis

years
Women’s Chlebowski et al. 2,437 women at high | 24% reduction In contrast to low fat diet of up to
Interventional (2005) risk for developing in breast cancer 31% calories from fat at end of
Nutrition Study second primary recurrence risk WHI trial, low fat diet in WINS was
(WINS) cancer (stage land Il | associated with low maintained

breast cancer, within
1 yr of dx): low fat
(<20% calories) vs
standard diet

fat diet

Cervix Cancer

HPV-16 L1 virus-
like—particle
vaccine study

Koutsky et al.
(2002)

2,392 women (age
16-23), HPV negative,
randomized to
placebo or vaccine

100% efficacy against
HPV 16 infection

Trial led to recent FDA approval of
Merck HPV 16/18 vaccine in June,
2006

Quadrivalent HPV
6,11,16,18
vaccine study

Villa et al. (2005)

1,158 women (age
16-23), randomized
to one of three
vaccine preparations
or placebo

90% efficacy (95% Cl
71-97) against HPV-
specific infection/
disease in the treated
versus placebo
groups

Trial led to recent FDA approval of
Merck bivalent HPV 16/18 vaccine in
June, 2006

Bivalent HPV 16/18
vaccine

Harper et al.
(2004); Harper et
al. (2006)

1,113 women (age
15-25), randomized
to placebo or vaccine

95.1% efficacy (Cl:
63.5-99.3) against
persistent cervical
infection with HPV-
16/18 at close of
study.

significant vaccine
efficacy against
HPV-16 and HPV-18
endpoints at 4.5 year
follow up: persistent
infection: 6 month
definition, 94.3 (CI:
63.2-99.9); 12 month
definition, 100% (CI:
33.6-100)

GSK vaccine continues in
development for future submission
to FDA
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Site
Trial Name

Reference

Trial Design

Major Result

Comments

Dartmouth
Calcium Polyp
Prevention Study

Baron et al. (1999)

930 polyp patients
randomized to
calcium carbonate
versus placebo for 3+
years

Significant 19%
reduction in risk of
polyp recurrence at
endpoint colonoscopy
(adjusted risk ratio)

Significant 25% reduction in risk of
the largest recurrent adenoma being
> 5mm (unadjusted risk ratio)

Dartmouth Aspirin
Polyp Prevention
Study

Baron et al. (2003)

1121 polyp patients
randomized to ASA

81 mg or 325 mg/day
for 3+ years

Significant 19%
reduction in polyp
recurrence in 81 mg

group

81 mg, but not 325 mg ASA dose
effective; unadjusted risk ratio for
advanced lesions 0.59 (Cl: 0.38-0.92)

CALGB Aspirin Trial | Sandler et al. 635 patients with Signficant 35% No significant difference in advanced
(2003) previous colorectal reduced risk of adenomas

cancer randomized new adenoma with

to 325 mg ASA or ASA (CI:0.46-0.91),

placebo adjusted relative risk
NClI/Pfizer Bertagnolli et al. 2,035 polyp patients | 45% and 33% Significant reduction in advanced
Adenoma (2006) randomized to reduction in risk of adenoma (p<0.0001), but increased
Prevention with 200 mg or 400 mg polyp recurrence cardiovascular events, especially in
Celecoxib Trial celecoxib BID or at 3-5 years, more 400 mg group
(APC) placebo pronounced in 400

mg group

Pfizer American/ Arbor et al. (2006) | 1,561 polyp patients | 36% reduction in risk | Increased risk of cardiovascular

Israeli Celecoxib
Polyp Prevention
Trial (PreSAP)

randomized to 400
mg QD or placebo for
up to 5 years

of polyp recurrence at
3-5 years

events seen only in those with
preexisting CV disease (1.3%)

Prostate Cancer

Prostate Cancer

Thompson et al.

18,882 men (age

Significant 25%

Increase in sexual dysfunction

Prevention Trial (2003) 55 or over) with reduction in risk (p<0.001) and increased incidence
(PCPT) normal DRE and PSA | of biopsy-proven of advanced Gleason grade cancers

< 3 randomized to prostate cancer associated with finasteride (6.4% vs

finasteride or placebo 5.1% for placebo)

for 7 years
Vitamin A Moon et al. (1997) | 2,290 patients with Significant 26% No effect of basal cell cancer risk;
Prevention Trial evidence of moderate | reduction in risk of little or no Vitamin A toxicity

to severe actinic squamous cell cancer

keratosis randomized | of the skin

to Vitamin A 25,000

IU/day for up to 5 yrs

vs placebo
Nutritional Clark et al. (1996) | 1,303 patients No effect on risk 49% reduction in risk of prostate
Prevention Study with resected non- of developing new cancer as a secondary analysis
with Selenium melanoma skin primary skin cancers | (Duffield-Lillico, et al. 2003)

cancers randomized

1o selenium 300 mcg
QD vs placebo for up
to5yrs
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APPENDIX B

From Cancer Patient to Cancer Survivor: Lost in Transition
http://books.nap.edu/catalog/11468.html

Executive Summary

ith a risk of more than one in three of getting cancer over a

lifetime, each of us is likely to experience cancer, or know some-

one who has survived cancer. Although some cancer survivors
recover with a renewed sense of life and purpose, what has often not been
recognized is the toll taken by both cancer and its treatment—on health,
functioning, sense of security, and well-being. Long-lasting effects of treat-
ment may be apparent shortly after its completion or arise years later.
Personal relationships change and adaptations to routines and work may be
needed. Importantly, the survivor’s health care is forever altered.

The transition from active treatment to post-treatment care is critical to
long-term health. If care is not planned and coordinated, cancer survivors
are left without knowledge of their heightened risks and a follow-up plan of
action. However, such a plan is essential so that routine follow-up visits
become opportunities to promote a healthy lifestyle, check for cancer recur-
rence, and manage lasting effects of the cancer experience. The nature of
these lasting effects and their long-term implications for survivors and their
families is the subject of this report. There are now 10 million Americans
alive with a personal history of cancer, all of whom are considered cancer
survivors. Widespread adoption of cancer screening, successes in treating
cancers, and the aging of the population will contribute to an even larger
cohort of cancer survivors in the near future.

A committee was established at the Institute of Medicine (IOM) of the
National Academies to examine the range of medical and psychosocial
issues faced by cancer survivors and to make recommendations to improve
their health care and quality of life. In effect, the committee took up the

1

Copyright @ National Academy of Sciences. All rights reserved.
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From Cancer Patient to Cancer Survivor: Lost in Transition
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2 FROM CANCER PATIENT TCO CANCER SURVIVOR

task identified by Fitzhugh Mullan, a physician and cancer survivor, who in
1985 said, “The challenge in overcoming cancer is not only to find thera-
pies that will prevent or arrest the disease quickly, but also to map the
middle ground of survivorship and minimize its medical and social haz-
ards” (Mullan, 1985). This report focuses on survivors of adult cancer
during the phase of care that follows primary treatment. The committee
recognized the importance of addressing unmet needs of the large and
growing number of cancer survivors during this phase of care. Previous
IOM reports addressed the needs of childhood cancer survivors (IOM,
2003) and issues concerning care at the end of life (IOM, 1997, 2001b).

The committee reviewed the consequences of cancer and its treatment
and concluded that they are substantial. Although the population of cancer
survivors is heterogeneous, with some having few late effects of their cancer
and its treatment, others suffer permanent and disabling symptoms that
impair normal functioning. Psychological distress, sexual dysfunction, in-
fertility, impaired organ function, cosmetic changes, and limitations in
mobility, communication, and cognition are among the problems faced by
some cancer survivors. The good news is that there is much that can be
done to avoid, ameliorate, or arrest these late effects of cancer. To ensure
the best possible outcomes for cancer survivors, the committee aims in this
report to:

1. Raise awareness of the medical, functional, and psychosocial con-
sequences of cancer and its treatment.

2. Define quality health care for cancer survivors and identify strate-
gies to achieve it.

3. Improve the quality of life of cancer survivors through policies to
ensure their access to psychosocial services, fair employment practices, and
health insurance.

The committee’s findings and recommendations that follow are di-
rected to cancer patients and their advocates, health care providers and
their leadership, health insurers and plans, employers, research sponsors,
and the public and their elected representatives.

RAISING AWARENESS OF CANCER SURVIVORSHIP

There are many ways to define cancer survivorship, but for the purpose
of this report, it is a distinct phase of the cancer trajectory which has been
relatively neglected in advocacy, education, clinical practice, and research.
Quality cancer survivorship care involves the provision of four essential
components of care within a delivery system that facilitates access to com-
prehensive and coordinated care {Box ES-1). Raising awareness of the medi-

Copyright @ National Academy of Sciences. All rights reserved.
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BOX ES-1
Essential Components of Survivorship Care

1. Prevention of recurrent and new cancers, and of other late effects;

2. Surveillance for cancer spread, recurrence, or second cancers; assess-
ment of medical and psychosocial late effects;

3. Intervention for consequences of cancer and its treatment, for example:
medical problems such as lymphedema and sexual dysfunction; symptoms, in-
cluding pain and fatigue; psychological distress experienced by cancer survivors
and their caregivers; and concerns related to employment, insurance, and disabil-
ity; and

4. Goordination between specialists and primary care providers to ensure
that all of the survivor's health needs are met.

cal and psychosocial needs that may follow cancer treatment will help both
survivors and their health care providers to ensure that appropriate assess-
ments are completed and available interventions employed. The constella-
tion of cancer’s long-term and late effects varies by cancer type, treatment
modality, and individual characteristics, but there are common patterns of
symptoms and conditions that must be recognized so that health and well-
being can be improved.

Recommendation 1: Health care providers, patient advocates, and other
stakeholders should work to raise awareness of the needs of cancer
survivors, establish cancer survivorship as a distinct phase of cancer
care, and act to ensure the delivery of appropriate survivorship care.

Cancer patients and their advocates can call attention to their survivor-
ship experiences and the need for change. The leadership of organizations
representing physicians, nurses, and psychosocial care providers can col-
laborate to improve care. Third-party payors of health care and health
plans can improve access to needed services through reimbursement poli-
cies and improvements in systems of care. Employers can ensure fair work-
place policies and accommodations. Sponsors of research can improve the
opportunities to increase what we know about survivorship and appropri-
ate care. Congress and state legislatures can enact policies and ensure the
support needed to improve survivorship care and quality of life.

PROVIDING A CARFE PLAN FOR SURVIVORSHIP

The recognition of cancer survivorship as a distinct phase of the cancer
trajectory is not enough. A strategy is needed for the ongoing clinical care
of cancer survivors. There are many opportunities for improving the care of

Copyright @ National Academy of Sciences. All rights reserved.
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cancer survivors—psychosocial distress can be assessed and support pro-
vided; cancer recurrences and second cancers may be caught early and
treated; bothersome symptoms can be effectively managed; preventable con-
ditions such as osteoporosis may be avoided; and potentially lethal late
effects such as heart failure averted. Cancer survivors are often lost to
systematic follow-up within our health care system and opportunities to
effectively intervene are missed. Many people finish their primary treatment
for cancer unaware of their heightened health risks and are ill-prepared to
manage their future health care needs. Furthermore, recommended follow-
up care is often not delivered and the psychosocial needs of cancer patients
are often not addressed.

Recommendation 2: Patients completing primary treatment should be
provided with a comprehensive care summary and follow-up plan that
is clearly and effectively explained. This “Survivorship Care Plan”
should be written by the principal provider(s) who coordinated oncol-
ogy treatment. This service should be reimbursed by third-party payors
of health care.

Such a care plan would summarize critical information needed for the
survivor's long-term care:

e Cancer type, treatments received, and their potential consequences;

*  Specific information about the timing and content of recommended
follow-up;

¢ Recommendations regarding preventive practices and how to main-
tain health and well-being;

* Information on legal protections regarding employment and access
to health insurance; and

®  The availability of psychosocial services in the community.

These content areas, adapted from those recommended by the President’s
Cancer Panel (2004), are elaborated on in Chapter 3.

The content of the Survivorship Care Plan could be reviewed with a
patient during a formal discharge consultation. Appropriate reimbursement
would need to be provided, given the complexity and importance of the
consultation. The member of the oncology treating team who would be
responsible for this visit could vary depending on the exact course of treat-
ment. The responsibility could be assigned either to the oncology specialist
coordinating care or to the provider responsible for the last component of
treatment. Oncology nurses could play a key role. The survivorship plan
may help patients share in the responsibility for their health care. It could
prompt survivors to raise questions with doctors and help ensure appropri-
ate follow-up care.

Copyright @ National Academy of Sciences. All rights reserved.
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Survivorship care plans have been recommended by the President’s
Cancer Panel and by the IOM committee, however, the implementation of
such plans has not yet been formally evaluated. Despite the lack of evidence
to support the use of survivorship care plans, the committee concluded that
some elements of care simply make sense—that is, they have strong face
validity and can reasonably be assumed to improve care unless and until
evidence accumulates to the contrary. Having an agreed-upon care plan
that outlines goals of care falls into this “common sense” area. Health
services research should be undertaken to assess the impact and costs asso-
ciated with survivorship care plans, and to evaluate their acceptance by
both cancer survivors and health care providers.

DEVELOPING CLINICAL PRACTICE GUIDELINES FOR
SURVIVORSHIP CARE

The Survivorship Care Plan would inform clinicians involved in the
subsequent care of cancer survivors about treatment exposures and signs
and symptoms of late effects, and, in some cases, would provide concrete
steps to be taken. To carry our this plan, an organized set of clinical practice
guidelines based on the best available evidence is needed to help ensure
appropriate follow-up care. Some guidelines are available for certain as-
pects of survivorship care, but most are incomplete. Such guidelines would
provide specific information on how to manage the complex issues facing
survivors of adult cancers. Assessment tools and screening instruments for
common late effects are also needed to help identify cancer survivors who
have, or who are at high risk for, late effects and who may need extra
surveillance or interventions.

Recommendation 3: Health care providers should use systematically
developed evidence-based clinical practice guidelines, assessment tools,
and screening instruments to help identify and manage late effects of
cancer and its treatment. Existing guidelines should be refined and new
evidence-based guidelines should be developed through public- and
private-sector efforts.

Cancer survivors represent a very large at-risk population and without
evidence-based clinical practice guidelines, health care providers will vary
widely in their practices, leading to inefficiencies in care delivery (see Chap-
ters 3 and 4). More than 60 percent of cancer survivors are aged 65 and
older, so the Centers for Medicare and Medicaid Services (CMS) the admin-
istrators of the Medicare program, have a stake in developing clinical prac-
tice guidelines. The Agency for Healthcare Research and Quality (AHRQ)
maintains a National Guideline Clearinghouse and supports Evidence-Based
Practice Centers that review relevant literature on clinical, behavioral, or-
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ganizational, and financial topics to produce evidence reports and technol-
ogy assessments (AHRQ, 2001}, Such reviews can form the foundation of
evidence-based guidelines. Professional organizations (e.g., those represent-
ing oncology, primary care, nursing) also have a role to play in developing
interdisciplinary guidelines. The guideline development process is a costly
one, and public and private support is needed to improve and expedite the
development process. Evaluations are needed of the impact of guidelines in
the context of survivorship care.

DEFINING QUALITY HEAL'TH CARE FOR CANCER SURVIVORS

For certain types of cancer, some evidence-based measures of quality
survivorship care exist. Survivors of breast cancer, for example, need to
receive annual mammograms, survivors of prostate cancer need periodic
testing with the prostate-specific antigen (PSA) test, and survivors of colon
cancer require periodic colon examinations. Other measures could likely be
developed with available evidence, for example, the need to monitor some
individuals treated with certain chemotherapeutic agents for heart condi-
tions and certain individuals treated by radiotherapy for thyroid condi-
tions. In contrast to these disease-specific or treatment-specific measures,
some evidence-based measures of quality apply broadly across all types of
cancer. For example, routinely assessing cancer survivors for psychosocial
distress is warranted because it often exists and effective interventions are
available. Given the frequency of other common and treatable symptoms
such as fatigue and sexual dysfunction, other measures of quality could
likely be formulated with available evidence that would be broadly appli-
cable to cancer survivors.

Recommendation 4: Quality of survivorship care measures should be
developed through public/private partnerships and quality assurance
programs implemented by health systems to monitor and improve the
care that all survivors receive.

OVERCOMING DELIVERY SYSTEM CHALLENGES

The problems that cancer survivors face in getting comprehensive and
coordinated care are common to those faced by others with chronic health
conditions. Because cancer is a complex disease and its management in-
volves the expertise of many specialists, often practicing in different set-
tings, cancer illustrates well the “quality chasm™ that exists within the U.S.
health care system and the need for health insurance reforms and innova-
tions in health care delivery. The committee endorses the conclusions and
recommendations in the IOM report Crossing the Quality Chasm (10M,
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2001a). That report provided the rationale and a strategic direction for
recdesigning the health care delivery system. It concluded that fundamental
reform of health care is needed to ensure that all Americans receive care
that is safe, effective, patient centered, timely, efficient, and equitable.
Needed is a health care environment that fosters and rewards improvement
by (1) creating an infrastructure to support evidence-based practice, {2)
facilitating the use of information technology, (3) aligning payment incen-
tives, and (4) preparing the workforce to better serve patients in a world of
expanding knowledge and rapid change.

Barriers facing cancer survivors and their providers in achieving quality
survivorship care include (1) a fragmented and poorly coordinated cancer
care system; (2) the absence of a locus of responsibility for follow-up care;
{3) poor mechanisms for communication; (4} a lack of guidance on the
specific tests, examinations, and advice that make up survivorship care; (3)
inadequate reimbursement from insurers for some aspects of care; and (6)
limited experience on the best way to deliver care.

Recommendation 5: The Centers for Medicare and Medicaid Services
{CMS), National Cancer Institute (NCI), Agency for Healthcare Re-
search and Quality (AHRQ), the Department of Veterans Affairs (VA),
and other qualified organizations should support demonstration pro-
grams to test models of coordinated, interdisciplinary survivorship care
in diverse communities and across systems of care.

Several promising models for delivering survivorship care are emerging,
including:

1. A shared-care model in which specialists work collaboratively with
primary care providers.

2. A nurse-led model in which nurses take responsibility for cancer-
related follow-up care with oversight from physicians.

3. Specialized survivorship clinics in which multidisciplinary care is
offered at one site.

There is limited evidence on which of these, or other delivery strategies, is
feasible, cost-effective, or acceptable to survivors and clinicians (see Chap-
ter 4). It is likely that different care models will be preferred and appropri-
ate for different survivor groups and communities. Models for delivering
survivorship care should address the fact that oncology specialists and
primary care providers, facing an expanding population of cancer survi-
vors, will become overburdened with follow-up care. The proposed demon-
stration programs could include assessments of methods to improve care
with advanced information systems, such as electronic health records, vir-
tual consultations, smart cards, and web-based approaches. CMS is the

Copyright © National Academy of Sciences. All rights reserved.
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primary pavor of care for cancer survivors and should therefore have a
strong interest in identifying cost-effective models of care.

SURVIVORSHIP AS A PUBLIC HEAL'TH CONCERN

The Centers for Disease Control and Prevention {CDC) and the Lance
Armstrong Foundation have developed a public health approach to survi-
vorship care that may assist communities in identifying and addressing the
survivorship needs of individuals, their families, and their health care pro-
viders (CDC, 2004; CDC and LAF, 2004). Among the public health capaci-
ties that could be addressed are:

* Population-based surveillance systems for survivorship care and
quality of life;

e  Areawide community-based resource guides for survivors and
health care providers;

*  Service needs assessments;

e A clearinghouse for health care provider education and training
opportunities;

e Provision of primary and secondary prevention services {e.g., smok-
ing cessation, cancer screening); and

®  Program evaluation and identification of best practices.

Health departments have had a long tradition of managing cancer
registries, offering health education, and providing community-based
health promotion and disease prevention activities. Interventions for com-
mon chronic public health problems such as heart disease and diabetes
could well be germane to cancer survivors and their families. These public
health approaches are early in their development. Resources are needed to
evaluate the effectiveness of community-based services and comprehensive
cancer control plans in improving the care and quality of life of cancer
SULVIVOLS.

Recommendation 6: Congress should support Centers for Disease Con-
trol and Prevention (CDC), other collaborating institutions, and the
states in developing comprehensive cancer control plans that include
consideration of survivorship care, and promoting the implementation,
evaluation, and refinement of existing state cancer control plans.

IMPROVING HEALTH CARE PROFESSIONAL CAPACITY

Few oncology and primary care health professionals have formal edu-
cation and training regarding cancer survivorship. With the growing ranks

Copyright © National Academy of Sciences. All rights reserved.
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of cancer survivors, it is likely that additional health personnel will be
needed, particularly nurses with advanced oncology training. Online re-
sources are increasingly available and appear to be an attractive means of
reaching multiple provider audiences, but the effectiveness of this and other
approaches needs to be assessed. Limited financial support has been avail-
able through public and private sectors for survivorship-related education
and training.

Recommendation 7: The National Cancer Institute (NCI)}, professional
associations, and voluntary organizations should expand and coordi-
nate their efforts to provide educational opportunities to health care
providers to equip them to address the health care and quality of life
issues facing cancer survivors.

Efforts are needed to update undergraduate and graduate curricula for
those in training and to provide continuing education for practicing provid-
ers of survivorship care. Continuing education is needed across many disci-
plines, but in order to ensure the provision of quality survivorship care, it is
especially important to reach {1) medical oncologists, hematologists, urolo-
gists, surgeons, and radiation oncologists who initially treat cancer pa-
tients; (2} primary care physicians; (3) nurses; and (4) social workers and
other providers of psychosocial services.

To augment the supply of nurses who could provide survivorship care,
the committee recommends increasing the number of nursing schools that
provide graduate training in oncology, providing incentives to nurses who
seek certification in oncology, and supporting general efforts to ease the
nursing shortage. To ensure access to psychosocial services, continuing
education opportunities are needed for social workers and other mental
health providers. In addition, efforts are needed to maintain social services
in cancer programs. Detailed recommendations on professional education
by health care specialty are outlined in Chapter 3.

ADDRESSING EMPLOYMENT-RELATED CONCERNS

Most cancer patients who are working require some kind of accommo-
dation to work throughout treatment, and some experience difficulties at
work after treatment. Estimates of the impact of cancer on employment
vary. 'The majority of cancer survivors who worked before their diagnosis
return to work following their treatment. However, as many as one in five
individuals who work at the time of diagnosis have cancer-related limita-
tions in ability to work 1to 5 years later. Half of those with limitations are
unable to work at all.

All survivors are at risk of experiencing subtle, although not necessar-
ily blatant, emplovment discrimination. Federal laws enacted in the 1990s

Copyright @ National Academy of Sciences. All rights reserved.
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have offered cancer survivors some protections from discriminatory prac-
tices such as firing or denial of benefits because of cancer. Such laws have
clarified the responsibilities of employers to accommodate workers return-
ing to work with health-related limitations. The most important of these
laws, the Americans with Disabilities Act {(ADA), continues to be inter-
preted by the courts. Although protections cover disabled cancer survi-
vors, some survivors have not been fully protected from job loss and access
to accommodations for cancer-related work limitations. Successful resolu-
tions on the part of cancer survivors who have filed formal complaints
against employers suggest that not all employers have yet fully complied
with the law.

Recommendation 8: Employers, legal advocates, health care providers,
sponsors of support services, and government agencies should act to
eliminate discrimination and minimize adverse effects of cancer on
employment, while supporting cancer survivors with short-term and
long-term limitations in ability to work.

e (Cancer providers, advocacy organizations, NCI, and other govern-
ment agencies should continue to educate employers and the public about
the successes achieved in cancer treatment, the improved prospects for
survival, and the continuing productivity of most patients who are treated
for cancer.

s Public and private sponsors of services to support cancer survivors
and their families should finance programs offering education, counseling,
support, legal advice, vocational rehabilitation, and referral for survivors
who want to work.

¢ Providers who care for cancer survivors should become familiar
with the employment rights that apply to survivors who want to work;
make available information about employment rights and programs; and
routinely ask patients who are cancer survivors if they have physical or
mental health problems that are affecting their work

s  Employers should implement programs to assist cancer survivors,
for example, through short- and long-term disability insurance, return-to-
work programs, accommodation of special needs, and employee assistance
programs.

e Cancer survivors should tell their physicians when health problems
are affecting them at work. Survivors should educate themselves about their
employment rights and contact support organizations for assistance and
referrals when needed.

Copyright @ National Academy of Sciences. All rights reserved.
This executive summary plus thousands more available at http://www.nap.edu

Accelerating Successes Against Cancer 81




From Cancer Patient to Cancer Survivor: Lost in Transition
http:/books.nap.edu/catalog/11468.html

EXECUTIVE SUMMARY 11

Improving Access to Adequate and Affordable Health Insurance

The health insurance issues facing cancer survivors bring into sharp
focus the gaps and limitations of health insurance in the United States. All
Americans are at risk of becoming a cancer survivor and finding themselves
without access to adequate and affordable health insurance. Cancer survi-
vors, like other Americans with serious, chronic health conditions, face
significant barriers to coverage because of their health status. In particular,
access to individual health insurance may be denied to residents in many
states if they have a history of cancer. Cancer survivors may also face
surcharged premiums for coverage because of their cancer history, depend-
ing on where they live and the type of coverage they seek. The improve-
ments in the care of cancer survivors envisioned by the committee can not
be achieved without health insurance that is accessible, adequate, and
affordable.

Health insurance provides protection from the very high costs of cancer
care. Most cancer survivors have health insurance through the federal Medi-
care programs because they are aged 65 and older. Nevertheless, 11 percent
of adult cancer survivors under the age of 65 are uninsured and, for these
individuals, the costs of cancer care can be financially devastating. These
younger uninsured cancer survivors report access to care problems due to
concerns about cost—31 percent report delays in obtaining medical care;
44 percent report not getting needed care; and 31 percent report not getting
needed prescription medicine. The financial problems posed by cancer loom
larger, because even those with health insurance can have trouble paving
for prescription drugs and other types of care.

The [OM Committee on the Consequences of Uninsurance, in its 2004
report, Insuring America’s Health, recommended that the President and
Congress develop a strategy to achieve universal insurance coverage and to
establish a firm and explicit schedule to reach this goal by 2010 (IOM,
2004).

Recommendation 9: Federal and state policy makers should act to
ensure that all cancer survivors have access to adequate and affordable
health insurance. Insurers and payors of health care should recognize
survivorship care as an essential part of cancer care and design benefits,
payment policies, and reimbursement mechanisms to facilitate cover-
age for evidence-based aspects of care.

Cancer survivors need continuous access to health insurance that cov-
ers their health care needs. Policy makers should act to ensure that cancer
survivors and others with serious chronic health conditions can obtain

Copyright @ National Academy of Sciences. All rights reserved.
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health insurance that is adequate and affordable. For example, policy mak-
ers could provide federal support to improve state high-risk pools—through
premium subsidies, lower cost-sharing options (e.g., lowering copayments
and deductibles), expanded coverage for prescription drugs, and elimina-
tion of preexisting condition exclusion periods. This could help such pro-
grams better serve the needs of people with serious and chronic health
conditions. Federal programs that guarantee availability of coverage (e.g.,
those provided under the Consolidated Omnibus Budget Reconciliation Act
[COBRA] and the Health Insurance Portability and Accountability Act
[HIPAA]) could also be expanded to include premium subsidies. Because
federal legislation generally covers only federal programs such as Medicare
and Medicaid, many health insurance reforms must also be addressed at the
state level.

Policy makers can also improve other existing programs aimed at im-
proving health insurance coverage of cancer survivors. In 2000, Congress
established a new eligibility category option in Medicaid for uninsured
women with breast and cervical cancer. However, only women screened
through CDC-funded programs are eligible for this Medicaid coverage, and
CDC-funded programs today reach fewer than 15 percent of the program-
eligible population. Policy makers could strengthen and build on this pro-
gram, first by ensuring that more eligible women with breast and cervical
cancer are reached by it, and second by expanding Medicaid eligibility to
include other cancer patients and survivors who have no other coverage
options.

All health insurance in the United States, including Medicare, Medic-
aid, employer-sponsored group health plans, and individually purchased
policies, should cover effective cancer survivorship care. National coverage
standards should be promulgated and include interventions for which there
is good evidence of effectiveness (e.g., certain post-treatment surveillance
strategies, treatments for late effects, interventions for symptom manage-
ment, rehabilitative services). Importantly, coverage standards should in-
clude the development of a post-treatment plan of survivorship care (see
Recommendation 2). National coverage standards should evolve with the
development of clinical guidelines and evidence-based research into the
quality and effectiveness of care. Congress has already taken preliminary
steps to assure adequacy of some cancer survivorship care. The Women’s
Health and Cancer Rights Act requires health insurance to cover recon-
structive surgery, prostheses, and care for complications following mastec-
tomy, including lymphedema. This model could be expanded to assure
minimum federal standards for all cancer survivorship care under all health
insurance.

Copyright © National Academy of Sciences. All rights reserved.
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Making Investments in Research

Within the past decade, a focus for federally sponsored research has
been organized within NCI's Office of Cancer Survivorship. Findings from
this first era of dedicated research have informed much of this report. A
greater investment in research is needed to learn more about late effects and
their management. Cancer treatments are constantly evolving, and conse-
quently, what is known about today’s cancer survivors may not be relevant
to future patients. Newer therapies hold the promise of limiting the late
effects of cancer, but mechanisms to monitor long-term effects need to be
put in place. Also needed are studies to determine how best to detect and
treat cancer recurrence, new primary cancers, and other late effects. Provid-
ers responsible for follow-up need to know which tests to use, how often to
use them, and the relative costs and benefits of alternative surveillance
strategies. Investments are needed in the science on which clinical decisions
must be based.

Among the challenges to conducting survivorship research are the diffi-
culties and costs associated with long-term follow-up, the complexities of
accruing sufficient sample sizes through multi-institutional research en-
deavors, and emerging problems associated with compliance with privacy
provisions of the HIPAA. Survivorship research is funded at relatively mod-
est levels within both public and private sectors, especially as contrasted to
levels of support for treatment-related research.

Recommendation 10: The National Cancer Institute {(NCI), Centers for
Disease Control and Prevention { CDC), Agency for Healthcare Reseach
and Quality (AHRQ), Centers for Medicare and Medicaid Services
(CMS), Department of Veterans Affairs (VA), private voluntary organi-
zations such as the American Cancer Society (ACS), and private health
insurers and plans should increase their support of survivorship re-
search and expand mechanisms for its conduct. New research initia-
tives focused on cancer patient follow-up are urgently needed to guide
effective survivorship care.

Research is especially needed to improve understanding of:

e Mechanisms of late effects experienced by cancer survivors and
interventions to alleviate symptoms and improve function;

e The prevalence and risk of late effects;

e The cost-effectiveness of alternative models of survivorship care
and community-based psychosocial services; and

* Interventions to improve the quality of life of cancer survivors,
their families, and caregivers.

Copyright @ National Academy of Sciences. All rights reserved.
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To conduct research in these priority areas, large study populations are
needed that represent the diversity of cancer survivors in terms of their type
of cancer and treatment as well as their sociodemographic and health care
characteristics. Existing research mechanisms need to be fully utilized and
in some cases enhanced to provide better opportunities for cancer survivor-
ship research. For example:

e More long-term follow-up studies should be conducted of indi-
viduals enrolled in clinical trials through the NCl-sponsored Cooperative
Groups;

e Additional survivorship special studies should be conducted
through population-based cancer registries;

* National household and health care surveys should be analyzed to
capture information on survivorship;

e Opportunities should be sought to link data from cancer registries
to administrative databases;

e The follow-up period of ongoing cancer health services research
studies should be extended to yield more information on long-term survi-
vorship; and

e Investigators should be encouraged to use existing primary care
and health services research networks to conduct cancer survivorship
research.

In addition to harnessing these existing mechanisms, the committee
recommends that federal (e.g., CMS, AHRQ, NCI) and private (ACS, health
plans) research sponsors support a large new research initiative on cancer
patient follow-up. Answers to the following basic questions about survivor-
ship care are needed:

e How frequently should patients be evaluated following their pri-
mary cancer therapy?

e What tests should be included in the follow-up regimen?

e Who should provide follow-up care?

A call for such research was made in lOM’s Ensuring Quality Cancer
Care report (1999), but it has not yet been conducted. In some cases large
clinical trials will be needed to answer these questions. The committee
concluded that improvements in cancer survivors® care and quality of life
depend on a much expanded research effort.
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APPENDIX C

Executive Summary

Thc end of cancer treatment is not the end of the cancer experdence.
As nearly 200 American and European cancer survivors,
caregivers, health care providers, advocates, researchers, and
others detailed in testimony provid.cd to the President’s Cancer
Panel between May 2003 and January 2004, the end of treatment
marks the beginning of a new phase of life: living beyomd
cancer. For the nearly ten million Americans now living with

a cancer history, life after cancer means finding a new balance—
one that celebrates the triumph and relief of completing treatment,
recognizes changes or losses the disease has wrought,

and assimilates revised perspectives, newfound strengths, and
lingering uncertainties. Typically, few signposts exist to guide
these highly personal journeys into a familiar but forever
changed world.

Life after cancer treatment may hold diverse and often unex-
pected challenges. These challenges may be influenced by
numerous factors, including the survivor’s age at the time of
diagnosis, the type and severity of both the cancer and its treat-
ment, the duration of an individual’s survival, finandal and geo-
graphic access to needed follow-up care, employment and edu-
cational issues, information needs, and cultural, spiritual, literacy,
and language differences. The impact of many of these factors,
and the issues that arise from them, is magnified among many
survivors from minority and other underserved populations.

Issues Affecting Cancer Survivors Across
the Life Span

Both the testimony and additional data gathered suggested that
several issues affect cancer survivors and their families regardless
of whether the survivor was diagnosed as a child, an adolescent
or young adult, in adulthood, or in older age:

* Many survivors leave treatment with neither adequate docu-
mentation of the care they received nor a written description
of recommended follow-up care and resources for obtaining

President’s Cancer Pansl i

“%_ . being a cancer surviver is
at the forefront of my self aware-
ness. It enters into the conver-
sations that | have with myself
about what | want to do, how |
want to spend money, how | want
to spend time, my energy, all of
that. Being a cancer survivor has
added another dimension to my
identity, | am a cancer survivor.”

Mortimer Brown, 80, colorectal cancer
survivor diagnaazed age 75, Florids

“There is also an inefficient and
sub-optimized patient data col-
lection system and storage, where
every doc holds on to their own
records about the patient, and the
patient holds on to nothing. And
yet every doc has to keep in sync
with all the other docs sharing
the responsibility for the care of
that patient.™

Richard Mo, physician and adaminis-
trator United Health Resources, Minnesofs
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“__1Hound out that | could possibly
do in vitro fertilization with a
surrogate mother. .. Well, there
is a $10,000 payment that you
have to plunk down right from
the beginning. ..l am thinking,

‘I have a PPO [preferred provider
organization]. There is going to be
no problem.’.. Well, | was denied
because | was not married and

| was already on a form of birth
control—{a hysterectomy]. . .|
look back and | think of s0 many
things that | could have done to
preserve my chance of biologically
having a child of my own and |
ery.. no one told me these things ™

Tamilea Feiiter, 28, cervical cancer sunvivor
diggnosed age 25, Mayland

A

“€, . right now my health insurance
is $950 a month. . it continues to go
up every three months. So at the
time in my lite when | should be
saving for retirement it is kind of
hard to do when you are having
to pay $1,000 a month tor health
insurance.””

Giorig lean Moore, 51, Hodpkin’s hmphoma
and breast cancer survivor diagnosed
gges 27 and 50, Texas

that care. The lack of a national electronic health record system
is an impediment to continuity and quality of care for cancer
survivors.

* Cancer survivors and their families need better information
about existing laws and regulations that may protect their
employment, insurance, and assets.

* Privacy provisions of the Health Insurance Portability and
Accountability Act (HIPAA) are inhibiting needed research
on survivor issues and blocking appropriate information
sharing among providers and between providers and the
patient’s caregivers.

* Education about cancer, cancer treatment, and survivorship
needs is inadequate. The general public, newly diagnosed
patients and their caregivers, post-treatment survivors, and
health care providers all have significant unmet information
needs, Understanding of clinical trials also is limited among
all of these groups.

* Many survivors, caregivers, and family members need, but are
not receiving, psychosedal assistance and support, both during
treatment and in the months and years that follow. Family
caregivers increasingly are becoming medical care providers in
the home, but are not receiving adequate training and ongoing
support for this role.

* The risk of infertility associated with cancer treatment and
opportunities for preserving reproductive capacity are not
being conveyed fully to newly diagnosed cancer patients of
reproductive age or to the parents of children diagnosed with
cancer prior to selecting or initiating treatment. For many,
access to available fertility preservation options is limited
by cost.

* Existing insurance systems in the United States are a signifi-
cant impediment to appropriate care for people with a cancer
history. The link between employment and insurance particu-
larly disadvantages cancer survivors, who risk losing both their
employment and insurance during extensive treatment. Lower
income, young adult, and near elderdy survivors are particularly
vulnerable to becoming uninsured. Coverage for psychosodal
care and follow-up care is inadequate even under most com-
Pfﬁhﬂllﬁ\"’t hea]th Pl'-“lfl- ar Mﬁd—iﬂu'ﬂ-
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In addition, testimony provided to the Panel highlighted impor-
tant nuances of these cross-cutting issues, as well as additional
issues, that are distinct to survivors diagnosed at different ages.

Survivors Diagnosed as Children

Speakers identified five issues of special importance to survivors
diagnosed before age 15:

+ Survivors of cancer di:lgnosn:d in childhaod may need spt:n:.iul
assistance to re-enter the classroom setting successtully and
may require accommedations to learning difiiculties resulting

from their disease or its treatment. Parents of these survivors
may need help advocating for their children in the school system.

* Some survivors of childhood cancers have social develop
ment and psychosodial issues that require attention years after
treatment ends. These issues may include depression, social
problems due to missing typical childhood experiences, and
difficulty integrating the cancer experience as a part of the
individual’s life.

-

Many survivors of childhood cancers are not being transi-
tioned appropriately from pediatric care to adult health care
settings and receive inadequate assistance in coordinating their
follow-up care. Issues include inadequate transfer of informa-
tion between pediatric oncologists and primary care providers,
particularly if the child received treatment away from home,
and lack of understanding among primary care providers of
the follow-up care needs of childhood cancer survivors.

* Caregivers and siblings of children with cancer have longer-
term psychosodal needs that are not being met. Both parents
and siblings are vulnerable to post-traumatic stress disorder.
Support groups and services available during the treatment
period are far less available post-treatment, particularly when
the patient was treated away from home.

-

Continued research is needed on the long-term effects of
cancer treatment on survivors of pediatric cancers. Limited
follow-up of pediatric patients, even those treated on clinical
trials, is a major barrier to better understanding late treatment
effects experienced by this population. Specialized late effects
clinics may prove useful for addressing this issue, but require
further develapment and evaluation.

President's Cancer Panel i

&6 the younger a child is when
he receives radiation, the more
damage he receives, ..[Adam]
was unable to get his high scheol
diploma because he didn't pass
the math partion of the compe-
tency test. He took that test ten
times from the 9th grade to the
12th grade. He missed it by five
points, He passed the English
portion, and he passed the com-
puter portion.. . The diploma issue
has been hard for him as far as
finding a job. ..It is very frustrat-
ing as a parent to see your child
struggling and to see him want to
be productive and he is not being
given an opportunity.”

Fam Cox, mother of Adam Cax, 20, brain
fmor survar diagoosed age 3, Morth Carling

““Itis clear from the last 20 years
that thesa litth incremental, plecemeal
things, Federal and State legislation
—we're not going to have major,
effective, across-the-board health
insurance reform until the public
really demands it...""

Barbara Hoffman, attorney and advocate,
fiew Jersey
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“Ily concems as a survivor have
evolved the farther away | have
gotten from treatment. .. During
my treatment and for several
years after...my primary concern
was recurrence and, although |
haven't had any, | would be lying
it | say that | don't think about it
all the time. [Now] | worry about
secondary cancers. . .and prob-
lems due to my splenectomy. ..

| am in premature menopause
because of the high doses of
chemotherapy | received, so | worry
about osteoporosis, sexuality,
cardiac problems, and yes, even
wrinkles. | take hormone therapy
but so little is known about young
menopausal women that | can't
help but be concemed.”

Naven Oyeg 24, rhabdomyssarmms suwrior
diagnased age 15 New York

Survivors Diagnosed as Adolescents or
Young Adults

In addition to concerns common to survivers of all ages,
people diagnosed between the ages of 15 and 29 have other
distinet needs:

= Adolescent and yvoung adult cancer survivors—sometimes
called the “orphaned cohort™—are a vastly understudied
population. Because they often relocate to attend college or
obtain employment, follow-up on this population has been
particularly difficult.

* Diagnosis and treatment during this crudal developmental
period often results in a range of psychosodal issues, including
problems with depression, imited social skills, difficulty plan-
ning for the future and t'st:al:llishing in{'ll:lx:n&::ncl:, and coping
with neurocognitive problems resulting from cancer treatment.
Eody image and fertility issues may be a significant impedi-
ment to ﬂeu‘clﬁping intimate r&iati.unshi[.ls.

+ Similar to childhood cancer survivors, adolescents and young
adults treated in the pediatric setting are not being transi-
tioned effectively to care in the adult setting,

* Adolescent and young adult cancer survivors, particularly those
with disabilities requiring accommeodation, may find them-
selves at a disadvantage when competing for jobs, and may be
starting adulthood burdened by significant treatment-related
debt. In addition, once terminated from their parents’ health
insurance palicies, they are highly likely to become uninsured
and lose access to fnu-:rw—up Care,

Survivors Diagnosed as Adults

Survivors diagnosed between the ages of 30 and 59 face three
additional issues that affect their care, livelihood, and quality
of life:

* Limited recommendations exist to guide the follow-up care
of peaple with adult-onset cancers due to a lack of research
evidence on post-treatment needs of this population. Lack
of recommendations limits insurance reimbursement for care
recommended b}f Su,ruimrs'[.-hysicisns and presents a barrier to
follow-up care.

* Cancer occurring during the prime and middle years of adult-
hood may seriously disrupt the survivor’s ability to carey out
family, social, and work-related responsibilities, which can
damage self-esteem. In particular, many survivors of this age

v Living Beyond Cancer: Finding a lew Balance

Accelerating Successes Against Cancer 91




are responsible for caring for children and aging parents at
the same time they are battling their cancer or its after-effects.
Recognition of and intervention for issues related to sexuality
and intimacy is a largely unmet need.

* Many survivors diagnosed in adulthood face major income
losses that endanger the security of their families, particularly
if a spouse also must reduce work hours to care for the patient.
These losses may be temporary or permanent. Adult survivors
typically are unable to obtain or increase life or disability
insurance, and may have difficulty securing mortgages or loans.

Survivors Diagnosed as Older Adults

Those diagnosed at age 60 or older comprise the majority of
cancer survivars. In addition to issues relevant across the life
span, five key issues were identified:

* Many survivors 60 and older still need and want to work,
Job loss, forced retirement due to cancer, and resulting loss of
health benefits prior to Medicare eligibility are of major con-
cern, Out-of-pocket health care costs are a sigmificant burden
for those on fixed incomes.

* Many older people with cancer also have one or more other
chronic medical conditions (comorbidities). Such illnesses
continue to be a barrier to clinical trials participation by older
survivors and to the best standard care for many whe are
treated in community settings. Comorbidities may mask signs
of recurrence or late effects of cancer treatment, and suspicious
symptoms may be attributed both by the survivor and medical
personnel to age-related conditions.

* Because older survivors rarely have been included in research,
little is known about late and long-term effects in this popula-
tion. Providers may be unaware of cancer screening and other
follow-up care needed by these survivors, and lack of Medicare
reimbursement for preventive care has hampered efforts to
gather information about them.

* Many older cancer survivors lack adequate social and care-
giver support. Health care providers often assume that the
patient has a support system; in fact, many—particularly older
women—live alone far from family members or are cared for
by an elderly spouse who may have illnesses, limited mobility,
or short-term memory problems. For those who no longer
drive, lack of transportation limits access to medical care or
support services,

President's Cancer Ponsd L

b B : i
6| cannot lower my premium with
[my] current insurance company
because of my history of cancer
and | cannot change to another
insurance because of the same
reason. | am not yet G5 years old
and | am in the middle class,
middle income household. And

50 | am not eligible for aither
Medicare or Medicaid. What can
we do? Who do we turn to? |
survived the cancer but | cannot
pay for necessary treatment post-
chemo. | feel like | am being pun-
ished for surviving cancer.””

Soonsee Yu, 57, colon cancer sunviver
diagnased age 53, New Kork

4] am currently being treated as an
outpatient. This has enabled me
to continue working, a necessity
for me because | am a single par-
ent. | am also having to deal with
other family issuss—an aunt with
Alzheimer's and an 83-year-old
mother, Many adult survivors are
part of that “sandwich generation”
caring for both their own children
and helping their aging parents.””
Debiea Thaler-DeMers, 49, ancology nurss,

Hodykin's hymphorta and breast cancer
surviver diagnesed sges 25 and 45, Califomia
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““IFor impotence] they have a
vacuum pump and they have a
prosthesis that you can insert
surgically. There is a lot of dif-
ferent things. . .| was trying to
do injections into the penis and

| used to say to my wite, ‘Now, |
am going to go in the bathroom
and | am going to inject myself.
If you get a headache you are in
big frouble.”. . Even though the
mechanical part of it worked, the
psychological, emotional part
never worked.””

Emanugl Hamelhivg, 83 prostafe cances
suevivar dlagnosed apes 47 and 51,
Massachusetts

“4...all of the times that | went
for the various examinations.. |
always was alone. ...l remember
sitting one day waiting for the dye
to go through my system and | am
leoking at everybody coming and
going . .. Everybody had somebady
and there | sat. | couldn't help it.

| wept. | had nobody but | managed
to make it through."

Grace Butley, 67, coforectal cancer sunive
diagnosed age 63, Texas

* Intimacy and body image issues remain an important, though

aften unaddressed need among older cancer survivors.

Th: testimony received at these and previous Panel meetings
provides a aritical dimension to the growing body of knowledge
about cancer and the needs of cancer survivors. These extraor-
dinarily candid survivor accounts of life during and after treat-
ment convey the qualitative experiences that place quantitative
information in the very human context in which it must be
evaluated. Likewise, the daily experiences of health professionals
who provide care to people with cancer, their families, and their
caregivers are rich reservoirs of front-line information on the
poorly charted journey each diagnosed person must make to live
with and beyond cancer. It is with this understanding and in this
spirit that the Panel has developed this report and recommen-
dations for legislators, policy makers, the scientific and medical
communities, employers, insurers, advocates, and others whose
actions can so greatly affect the quality of life of people with
cancer and their loved ones.

Living Beyond Cancer: Finding o New Balance
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Recommendations

Issues Affecting Survivors Across
the Life Span

Treatment and Follow-up Care Information

1a. Upon discharge from cancer treatment,
including treatment of recurrences, every
patent should be given a record of all care
received and important disease characteris-
tics. This should include, at 2 minimum:

* Diagnostic tests performed and results,

* Tumor characteristics (e.g., site(s), stage and
grade, hormonal status, marker information).

* Dates of reatment initiation and completion.

* Surgery, chemotherapy, radiotherapy, trans-
plant, hormomal therapy, gene or other
therapies provided, including agents used,
treatment regimen, total dosage, identifying
number and title of clinical tralks (if any),
indicators of treatment response, and
toxicities experienced during treatment,

= Psychosocial, nutritional, and other supportive

services provided.

* Full contact information on treating insti-
tutions and key individual providers.

1b. Upen discharge from cancer trearment, every
patient should receive a follow-up care plan
incorporating available evidence-based standards
of care. This should include, at 2 minimum:

* A description of recommended cancer
screening and other periodic testing and
examinations, and the schedule on which
they should be performed.

* Information on possible late and long-term
effects of treatment and SYIpLoms of such
effects.

* Information on possible signs of recurrence
and second umors.

1c.

* Information on the pessible future need for
peychesocial support,

* Spedific recommendarions for healthy
behaviors (e.g., diet, exercise, sunscreen use,
virus protection, smoking cessation).

* Referrals to specific follow-up care providers,
support groups, and/or the patients primary
care provider.

= A listing of cancer-related resources and
information (Internet-based sources and
telephone listings for major cancer support
organizations).

The Department of Health and Human
Services (DHHE) should establish a consor
tiumn of public and privare instirutional and
community health care providers and payors,
patient advocates, and technology experts to
develop a blueprint for functional, content,
formar, and technology standards for creating
a mtionwide electronic health records system.

Legal and Regulatory Protections

2.

Procedures should be established within
diverse patient care sertings to better inform
patients/survivors and their caregivers abour
available legal and regulatory protections and

TCAOUINOCE.

HIPAA Privacy and Insurance Portability
Provisions

Ja.

The Institute of Medicine should be com-
missioned to evaluate the impact of HIPAA
provisions and provide guidance to legislators
on amendments needed to make this law
berter serve the interests of cancer survivors
and others.
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3b. HIPAA privacy provisions inhibiting the
ability to track and collect data for research
on cancer survivers should be re-evaluared.

Cancer-related Education and Information

4a. Mational public education efforts sponsored
by coalitions of public and private cancer
information and professional organizations
and the media (e.g., film, television, print and
broadeast news) should be undertaken mo:

* Raise awareness of survivor experiences and
capabilities, and of the centinuing growth
of the cancer survivor population. These
efforts should seck to enhance understanding
of the post-treatment experiences of cancer
survivors of various ages and their loved ones
and the need for lifelong follow-up care.

Provide accurate informarion and enhance
community trust about participation in
clinical trials and raise awareness of the
importance of trials in developing new and
better cancer treatments and other cancer-
related interventions.

4b. Existing online resources, including those of
the National Cancer Institute (NCI), that
provide information on clinical trials and
facilitate patient-trial matching should be
improved to help patients more easily find
trials for which they may be eligible and to

simplify the enrollment process.

4c. A central online information resource on
scientific evidence about late and long-term
effects of cancer and its treaunent should be
developed and maintained by a consortium
of interested constituencies (NCI, American
Cancer Society, American Society of Clinical
Oncology, and others). The NCI Physician
Data Query database may provide a model
for this effort.

* Using their existing networks, cancer
awareness, education, and advocacy organi-
zations should take 2 major role in helping

o collect and disseminate (e.g., through
newsletters, lay educators, workshops, other
outreach efforts) late effects information as
it becomes available.

* Individual cancer survivers should be able
to contribute to this database information
abour their own experiences with hte effects.

4d. The potential role of speciahzed long-term
follow-up clinics or departments within or
operated by medical or cancer centers should
be evahuated for their benefir as a central
education resource for cancer survivors.
Tdeally, such programs should provide the
most current information to survivors and
their families about late and long-term
effects of cancer and cancer treatment and
on complementary and preventive strategies
(e.g., NULTItON, eXercise, SUNscreen Use, Virus
protection, stress reduction) to promote
wellness.,

de. Education about possible late effects of cancer
treatment and survivership needs should
be part of the core curricula for health care
providers in training, and a part of continuing
education for primary care physicians,
oncologists, and non-physician health care
providers,

Psychosocial and Support Needs

5a. All survivors should be counseled about
common psychosocial effects of cancer and
cancer treatment and provided specific refer-
rals to available support groups and services.

Sb. A caregiver plan should be developed and
reviewed with a survivor’s caregiver(s) ar the
outset of cancer trearment. [t should include,
at 4 minmum:

* An assessment of the survivor’s social and
sSupport systems.

* A description of elements of patient care
for which the caregiver will be responsible.
Caregivers should be provided adequate
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and, as needed, ongoing hands-on training
to perform these tasks.

* Telephone contacts and written information
related to caregiver tasks.

* Referral to caregiver support groups or
organizations either in the caregiver’s local
area or to national and online support ser-
vices.

5c. Providers should include psychosocial services
routinely as a part of comprehensive cancer
treatment and follow-up care and sheuld be
knowledgeable abour local resources for such
care for patients/survivors, caregivers, and
family members. In particular:

+The transition from active treatment to
social reintegration is crucial and should
receive specific attention in survivors' care.

* Primary and other health care providers
should meonitor caregivers, children, and
siblings of survivors for signs of psychologi-
cal distress bath during the survivors treat-
ment and in the post-treatment period.

Fertility

fa. All people of reproductive age who are diag-
nosed with cancer should be given complete
culture- and literacy-sensitive information,
both verbally and in writing, about options
for preserving fertility and on possible effects
of treatment on pregmancy or offspring
before cancer therapy is selected or intiated.

6. Parents of young children diagnosed with
cancer must be given fll culture- and literacy-
sensitive information, both verbally and in
writing, on the possible impact on fertility
of treatment options prior to selecting and
initiating treatment. If the padent is too
young to understand this information at the
time of treatment, parents should be urged
to share this information with the surviver
ar the earliest possible nme.

[

Further research should be conducted to
determine what fertility preservation options
are possible for children and young adolescent
cancer patients.

Fertility preservation procedures and infertilicy
treatment services should be covered by
health insurance for cancer parients/survivors
whose fertility will be or has been damaged
by cancer treatment.

Health Insurance

7d.

Te.

The Federal Government should revive
efforts to implement comprehensive health
care reform.

Adequarte reimbursement for prosthetics must
be provided and it must be recognized that

* Many prostheses must be replaced periodically.

* Access to prostheses is an invegral part
of psychosocial care for cancer.

. Coverage should be provided routinely for

psychosocial services for which there is
evidence of benefit both during treatment
and post-rreatment as needed.

Public and private insurers should provide
reimbursement for risk assessments, surveil
lance, and other follow-up care for cancer
survivars, including care provided by appro-
priately trained non-physician personnel.
Existing follow-up care clinic models should
be evaluated and compared to ascertain their

impact on survivor outcomes and their cost
effectiveness.

Issues of Cancer Survivors
Diagnosed as Children

School Re-entry

Ba.

Qualified providers in the reatment sstting
should train and assist parcnts to assume

their crucial roles in helping the child with
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8c.

cancer return to school and becoming an
educator and advocate with individual teach-
ers and the school system.

Pediatric cancer centers should offer and
promote teacher training as a part of their
community outreach efforts o help ensure
thar the needs of pediatric cancer survivors
returning to the classtoom are met. Internet-
based training modules also should be con
sidered to extend the geographic reach of
these training efforts. If possible, continuing
education units (CEUs) should be provided
to participating reachers.

NCI and the Department of Education
should explore collaborative opportunities to
improve the classroom re-entry and reinte
gration of young people with cancer or other
chronic or catastrophic illnesses (¢.g., remote
learning, teacher training).

Transition to Adult Care

Ga.

9b.

Centers that care for both children and
adults with cancer should consider estab
lishing a department or service specifically
geared to provide for the needs of older
children, adelescents, and young adults with
cancer and to assist in their transition 1o
adult care.

As part of the process of transitioning
survivors of childhood cancers into the adule
care serting, information about young adult
suppeort groups, Internet sites, and other
sources of information and support specific
to this age group should be provided to
survivors and their families. (See also
Recommendations 1a and 1b.)

Psychosocial and Support Needs

10,

Canecer care providers should inform families
of cancer patients about supportive services,

including special camps for families and sib-
lings. (See also Recommendations 5a and 5¢.)

Issues of Cancer Survivors
Diagnosed as Adolescents or
Young Adults

Surveillance and Research

11a. A working group comprised of representatives
from public agencies and private organizations
with established surveillance databases should
be convened o determine whar additional
dara collection, infrastructure, and related
funding would be required to better capture
treatment and survival data on adolescent
and young adult cancer survivors.

11b. NCI and other cancer research sponsoring
agencies should increase the priority of and
funding for research on the issues of cancer
survivors diagnosed as adolescents or young
adults. Studies of biologic differences in cancer
type and host factors, and of late effects of
cancer and cancer treatment in this population
should be emphasized to improve the
knowledge base and inform the design of
treatment, prevention, and quality of life
interventions designed to benefir this

population,

Psychosocial and Support Needs

12a. Family members, primary care providers,
cancer specialists, and others who are close
to or provide medical care to adolescent
and young adult survivors should be made
aware that depression, anxiety, or other
psychosocial issues may affect the survivor
long after treatment ends and should be
instructed on how to intervene should the
survivor experience such difficulties, (See
also Recommendations 1b and 5a.)

12b. Adelescent and young adult survivers should
be raughr self-advocacy skills that may be
needed to secure accommodations for learning
differences resulting From cancer or irs
treatment. Physicians and other providers
should act as advocates for survivors when
TIECCSSATY,
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Issues of Cancer Survivors
Diagnosed as Adults

Follow-up Care Recommendations

13. The American Society of Clinical Cneology,
the American College of Surgeons, the
American College of Radiclogy, and other
major cancer clinician and research organiza-
tions should develop more complete recom-
mendations to guide the post-treatment care
of survivors of adult-onset cancers. These

recommendarions should be published and
posted on a website and updated regularly to

ensure that survivors, patient educators, pro-
viders, and insurers have access to them.

Issues of Cancer Survivors
Diagnosed as Older Adults

Insurance

14. ‘The Instirure of Medicine or other inde-
pendent body should undertake a periodic
asscssment of the impact of Medicare legisla-
tive changes on older cancer patients’ access
to care and other follow-up services.

Surveillance and Research

15. Public and privately sponsored research and
surveillance on survivorship issues among
people diagnosed with cancer in older adult-
hoed should be increased significantly ro
address the information void on the needs
of this population that will comprise an
increasing percentage of people with cancer
over the next several decades. (See also
Recommendation 3b.)

Psychosocial and Support Needs

16.

7.

Health care providers must ascertain the
strength of an older survivor's social and
caregiver support system. This should be
assessed at diagnosis, during treatment, and
at intervals after treatment is completed.
Oncology nurses, nurse practitioners, other
advanced practice nurses, physician assistants,
social workers, patient navigators, or other
nen-physician personnel may be best able
to make these assessments and arrange
assistance and services for survivors who lack
adequate support.

Health care providers should not assume
that elder cancer survivors and their partners
are uninterested in sexuality and intimacy.
Survivers should be asked directly if they
have concerns or are experiencing problems
in this area and should receive appropriate
referrals to address such issues,
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APPENDIX D

Survivorship Activities
at Cancer Centers

Due to the amount of information available,
this appendix can be viewed at the following website:

WWw.cancer.gov/cancercenters/
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APPENDIX E

Survivorship Activities at NCI Cancer Centers

Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community
Qutreach

Siteman Cancer Center Survivorship Activity
Psychosocial Clinical Service

Medical care and counseling

Psychiatric and psychological services

Support groups for patients and family members
Nutritional counseling

Quality of life assessment and activities (institutional and NCI/ X
NIH-funded clinical studies)

Help Us Give Support (HUGS) program in breast cancer (Deshields Komen local funding)

Education and support activities for children related to breast X X
cancer patients (Deshields Komen local funding)

Support groups for children related to breast cancer patients X X
(Deshields Komen local funding)

Young Women'’s Breast Cancer Program (Ivanovich Komen local funding)

Genetic counseling for young women (lvanovich Komen local X X X
funding)

Risk assessment for young women (lvanovich Komen local X X X
funding)

Witness Program (Mathews Komen local funding)

Support groups for breast cancer patients/survivors (Mathews X
Komen local funding)

Educational and support materials for breast cancer patients/ X
survivors (Mathews Komen local funding)

Relationships with local organizations, such as the Breakfast X
Club (Mathews Komen local funding)

Cancer Center Support Grant (CCSG) Shared Resources (Eberlein NCI P30)
Hereditary Cancer Core (Eberlein NCI P30) X
Health Behavior and Outreach Core (Eberlein NCI P30) X X X
Community Education and Screening Activities

Community education events (prevention, care, and survivor- X X
ship) touching more than 28,000 people annually

Screening activities across the spectrum of cancers X X

XIX|IX|X|x

Clinical Support Services

Siteman Cancer Center at Barnes-Jewish Hospital - St. Peters: X X
AWARE Program (guided imagery and relaxation); Conquer
program (general support group); KIDScope (support group for
children 4-13 whose parent or caregiver has cancer/adults
meet at the some time to discuss parenting); Massage Therapy
(offered weekly to patients and caregivers); DHHS/CDC skin
cancer programs; and ACS programs (Look Good, Feel Better;
Daffodil Days, ACS Days)

Siteman Cancer Center at Barnes-Jewish Hospital - West Co. X X
Bone Marrow Transplant

>
>

Palliative Care Service

Routine medical follow-up and surveillance
Pain and symptom management

Medical management and counseling
Hospice management

XXX |Xx

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community

Outreach

Barnard Health and Cancer Information Center (BHCIC)

Print educational materials on cancer survivorship X

Aduiovisual educational materials and kiosks on cancer survi- X

vorship

Information about websites related to cancer survivorship X
Program for the Elimination of Cancer Disparities (PECaD) Community Networks Program X X X
(Farria NCI UO1)

Research projects focused on reducing cancer-related disparities X X X

Educational programs focused on reducing cancer-related X

disparities

Community (disease-oriented) action teams (community-based X X X

participatory research and education)

Training programs for investigators and communities X X X
Prevention and Control Research Program (Eberlein NCI P30)

Quality of life over time: DCIS vs early breast cancer (Jeffe NCI RO1) X

Geographic variation of breast cancer survival (Schootman NCI R01) X

Neighborhood effects on quality of life in breast cancer (Schoot- X X

man NCI R01)

Comorbidity prognostic impact in elderly cancer patients (Pic- X

cirillo NCI R01)

Centers of Excellence in Cancer Communications Research X X

(CECCR) (Kreuter NCI P50)

Minority pre-doctoral education to reduce disparities (Kreuter R25) X

Health promotion and disease prevention research center X X X

(Brownson U48)

Predictors of Relapse to Smoking in Lung Cancer (Walker NCI RO1) X

Mental Health History and Survival Among Breast Cancer X

Patients (Walker Longer Life Foundation funding)
Translational and Clinical Research Program

Phase 2 Trial of Estradiol Therapy for Advanced Breast Cancer X
(Ellis NCI/Avon P30 supplement)
Impact of Neodadjuvant Chemotherapy With or Without Zometa X

on Occult Micrometastases and Bone Density in Women with
Locally Advanced Breast Cancer (Aft Novartis and Pfizer funding)

Overcoming Barriers to Early Phase Clinical Trials: Coaching X X
Promotion for Minority Recruitment (Fracasso NCI R21)
Estimating the probability of death from prostate cancer or other X

competing risk factors (Yan Longer Life Foundation funding)
Siteman Clinical Research Affiliates

Affiliates for clinical studies (two satellite/affiliate Siteman X X
Cancer Centers, other study affiliates)

Prevention and control affiliate (Columbia, MO) X X
Member of Mayo Phase Il Consortium (NCI funded) X X
Member of Northwestern Phase Il Chemoprevention Consortium X X

(NCI funded)

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community
Qutreach

Abramson Cancer Center Survivorship Activities
The Lance Armstrong Foundation Living Well After Cancer Program:

Consultative Programs: X X TBA Penn
Network
Hospitals

Breast Cancer Survivors

Lymphoma Survivors

BMT Survivors

Clinical Programs: (TBA Penn Network Hospitals) X X X TBA Penn
Network
Hospitals

Testicular Cancer Survivors

Transition program-Young Adult Survivors of Childhood Cancers
(CHOP-PENN Model)

The Abramson Cancer Center Patient and Family Services Program:

Psychosocial Counseling X X
Nutrition Counseling X X
Patient & Family Services X X

Genetic Risk Evaluation Program:
Breast Cancer X X X X
Testicular Cancer X X X X

Consultations:

Breast Ca Survivors

Lymphoma Survivors

BMT Survivors

Nutrition Counseling

Patient & Family Services

Psychosocial Counseling

Breast Cancer Genetic Risk Evaluation Program
Testicular Cancer Genetic Risk Evaluation Program

Databases:

Consultative Programs (Breast, Lymphoma, BMT)
Clinical Programs (Testicular, Young Adult)
Psychosocial Counseling

Breast Cancer Genetic Risk Evaluation Program
Testicular Cancer Genetic Risk Evaluation Program

Survivorship focused: Presentations (poster & podium),
Consultations, Educational Programs, National working
groups

ACC support groups for survivors of breast, prostate, head
& neck, Gl cancers & their families

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community
Qutreach

Robert H. Lurie Comprehensive Cancer Center of Northwestern University
Cancer Survivors’ Celebration and Walk X

Cancer Therapy Cutaneous Adverse Reaction Clinic X X
Community education programs
EndLink

EPEC-0 Project

Fertility Preservation Program
Geriatric Oncology Consultation Services X
Health Learning Center Satellite
Hospice/Palliative Medicine Program X
Lunchtime Lectures: Cancer Prevention/Control
Lynn Sage Breast Cancer Symposium

Lynn Sage Breast Cancer Town Hall Meeting
Office of Special Population Initiatives

Ovarian Cancer Survivor Course

Patient Advisory Board

Patient Navigator Program X
Patient Support Groups
Psychosocial Oncology Program X X
STAR (Survivors Taking Action and Responsibility) X
Survivors’ Day with the Chicago White Sox

NIX|IX|IX|IX|IX|X|X|X|X|X|X|X|X|X<|X<|x<

NIXIX|IX|IX|IX|X|IX|X|X|X<|X<|><|>x<

Norris Cotton Cancer Center Survivorship Activities
Community Outreach and Education

Cancer Help Line
Cancer Support and Information Groups
Patient and Family Libraries
The Women'’s Health Resource Center
Community Information and Education: Conferences, etc.
Charting Your Course: Breast Cancer
Programmatic Development at the State Level
American Cancer Society
Survivorship Research
Cancer Prevention and Risk Reduction
Chemoprevention Research
SunSafe
Tobacco Control
Cervical Cancer Prevention
The Familial Cancer Program
Screening and Early Detection
Breast Imaging
The New Hampshire Mammography Network
The National Lung Screening Trial (NLST)
Interdisciplinary Prostate Cancer Risk Clinic
Primary Care Colon Cancer Screening Consortium
Quality of Life/Quality of Care
Psycho-Oncology X X X

XIX|IX|X|X<|X<|x<]|>x<
XX |IX|IX|X<|X>x<

XX |IX<|>x<|Xx
>

XIX|IX<|Xx<|>x<
>

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community

Qutreach

Clinical Care/Supportive Services for Cancer Survivors
Multidisciplinary Second Opinions X X
The Palliative Care Program X X X
The Haelan Program of Complementary Therapies X
Peer Mentorship X X
Programs for Pediatric Cancer Survivors X X
The Center for Shared Decision Making X X X
Chaplaincy Services X
Rehabilitation X
Case Management and Financial Planning Consultation X X

M. D. Anderson Cancer Center Survivorship Program

Follow-up/Surveillance
Life After Cancer Care (LACC) - Evaluates medical sequelae X
for survivors of any malignancy
Long-term Follow-up Clinics
Breast Survivorship Clinic X X X
Life After Cancer Care (LACC) X
Melanoma X
Pediatrics and the Children’s Cancer Hospital (Childhood Cancer X
Survivors Study)
Prostate X
Surveillance of Secondary Cancer
Cancer and Screening Prevention Clinic - surveillance of early X
cancer including 2nd malignancies
Melanoma and Skin Center - monitoring skin for changes in X
lesions
Prognostic risk characteristics for secondary primary cancers X
(Epidemiology research)
Cancer/Treatment Effects

Fatigue
Fatigue Clinic - evaluates and treats cancer or cancer related X
fatigue
Fatigue and other symptoms in ovarian cancer patients (Behav-
ioral Science research)
Co-morbidities
Chemotherapy Treatment Complications Clinic X
General Internal Medicine Clinic - evaluates and treats survivors X
co-morbidities
Inpatient Service - survivors need acute mgt co-morbidity and X
symptoms
Blood sugar control to prevent steroid-induced hyperglycemia X
(Diabetes research)
Cognitive functioning
Behavior Interventions Clinic - addresses and remediate’s X X
cognitive dysfunction
Cognitive and vocational rehabilitation (Neuro-oncology) X

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community

Outreach

Neuro-cognitive function hematological and testicular cancer X
(Cancer Medicine Research)

Pain Management and Palliative Care
Integrative Medicine Program

Complementary/Integrative Medicine Education Resources X
(CIMER) - website health information

Place...of wellness - complementary therapies to manage X
symptoms, relief stress & improve QOL

Research examining intervention programs to improve quality of X
life and clinical outcomes

Physical and Occupational Rehabilitation

Lymphedema X
Treatment Effects

Cardiology - Post chemo CHF/cardiomyopathy (Cardiology X

Research)

GvHD - Late toxicities of GvHD (Pulmonary Research) X

Neuropathy - defining mechanisms of chemotherapy induced X

peripheral neuropathy (Anes research)
Osteoporosis/Bone Disease
Bone Disease Program of Texas X

Bisphosphonates relationship to osteonecrosis of the jaw X
(BDPT research)

Bone health among breast cancer survivors (Breast research)

Radiation and chemotherapy damage to the lung (Pulmonary X
research)

Pulmonary Rehabilitation to restore/enhance pulmonary func- X
tion (Pulmonary)

Radiation - long term effects of radiation emphasis on pediatric X
patients (Radiation Physics research)

Fertility
Cancer related fertility - Parenthood after Cancer Conference X
(Research Behavioral Science )

Sexual dysfunction/early menopause

Sexual dysfunction research (Behavioral Science Research) X
Family/Caregiver Issues

Individual and family counseling (Social Work) X

Psychiatric services (Behavioral Medicine) X

Support groups (Social Work) X

Breast Cancer Survivors, Physical Activity and Quality of Life X

(Behavioral Science research)

Predicting exercise among endometrial cancer survivors (Be- X

havioral Science research)

Psychological & relationship functioning of lung patients & X

spouses (Behavioral Science Research)

Prostate cancer survivors (psychosocial status & physical activ- X

ity) (Behavioral Science Research)

Weight gain prevention for breast cancer survivors (Behavioral X

Science Research)

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community

Outreach

Testicular cancer survivors quality of life and health behavior
(Behavioral Science research)

Male breast cancer survivors (psychosocial status) (Cancer X

Medicine Research)

Quality of life and health behaviors (testicular, prostate and anal) X

(Cancer Medicine Research)

Providing cancer survivor services for follow-up and early X

detection (Caner Prevention research)

Exercise studies (Epidemiology Research) X

Survivorship issues and rare cancers (Epidemiology) X

Biology, anatomy and management grief in cancer survivors and X

caregivers (Gl Med Onc research)

Psychosocial and neuro-cognitive aspects of pediatric cancer X

survivorship (Pediatrics research)

Quality of life (Neuro-oncology research) X

Fear of recurrence or second malignancy (Symptom Research ) X
Economic Effects

Short-term & long-term labor market performance among X

cancer survivors (Health Services research)

Retaining/returning to previous employment, vocational rehab, & X

insurability (Symptom Research)

Health Disparities

Health Disparities Research - disparities in health care of minor- X
ity groups
Asian Americans/Hepatitis and relationship hepatocellular X
cancer (research)

Instrument Development
System assessment tools (Symptom Research) X
Development of Chronic Graft Versus Host Disease Symptom X
Inventory) (Symptom Research)
World Health Organization Collaborating Center for Supportive X

Care (Symptom Research)

Health Promotion

Screening and follow-up care - Cancer Screening Prevention X
Clinic
Risk factors/susceptibility- prognostic risk characteristics for X
second cancers (Epidemiology research)

Melanoma risk-reduction practices (Behavioral Science Re- X
search)

Tobacco cessation and control (Behavioral Science Research) X

Education

The Learning Center - 3 consumer health libraries X X

Texas Medical Association - faculty work with TMA to develop X X
programs for primary physicians to address needs of cancer
survivors

Community Outreach

Anderson Network

Volunteer patient and survivor support group that shares X X
information and support

Living Fully with Cancer - annual patient/caregiver conference X X
(in its 10th year)

Young Breast Cancer Survivors workshop to take place in 2006 X X

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community

Outreach

Brain Tumor Conference for patients and family (biannual X X
conference planned with National Brain Tumor)

Gynecologic Awareness Month at Houston Astros X X

Sprint for Life 5K (annual ovarian cancer fundraiser and com- X X
munity awareness event)

Skin cancer screening (annual) X X
Tobacco Outreach and Education Program (TOEP)

Holden Comprehensive Cancer Center lowa Survivorship Activities
Clinical Components Adults

Routine Follow-Up and Surveillance
Pain and symptom management
Emg. Housing Fund & Guest House
Sexual Rehabilitation
CAM Clinic
Support Groups for pts & family
Financial Counseling Counseling
Lymphedema Therapy
Mindfulness Based Stress Reduction
Nutrition therapy
Speech, occupational, physical ther.
Psychiatric & psychological services
Palliative Care/Spiritual Support
Coming Soon: ACS Hope Lodge
Clinical Components-Pediatrics
Routine Follow-up & Surveillance
Room accomodations for parents
Child development activities
Procedure support
Diversional activities
Emotional support
Support group-siblings
Music Therapy
New Do Head Covers
Hospital teacher
Sperm banking costs covered
Amenities for parents
Massage/spa for parents
Breakfasts
Vouchers: gas, food, hotels
$500.00 per family for co-pays
Ronald McDonald House
Research Components
lowa Cancer Registry
Cancer and Aging Program
Quality of Life and Breast Cancer
Healing Touch and Breast Cancer
Quality of Life & Gynecologic Cancer

XOIX X X X IX |IX |X |X|X|X|X|Xx|Xx

X IX X |IX X X |X |Xx|x|Xx

X IX X |Ix |x

X |IX |IX |X |

* Education may be student, patient or community education

Accelerating Successes Against Cancer 107



Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community
Outreach
Neurobehavior Outcomes in Children X
Adverse Events After Childhood Cancer X

Education and Outreach Components

IA Consortium Comp. Ca Control

Holden Cancer Information Service

NCI-CIS/ICCCC Partnership Position

Health for Your Lifetime

X |IX |X | x<

Cancer Survivor’s Day

BM Transplant Reunion

X X |IX X |Xx |Xx

Palliative Care Conference

Prof. Psychosocial Oncology Conf.

Scofield Adv. Oncology Nurse Conf.

Holden Networks

lowa City Cancer Care

Outreach Services

Huntsman Cancer Center Survivorship Activity
Wellness/Survivorship Program

Family Cancer Registries

Pain Medicine and Palliative Care

Social Work Services

Department of Patient and Public Education

XXX |X<|>x

XIX|IX|X<|x

XX |X<|X<|x

Prevention and Control Program (current active projects only)

Hawaii Cancer Center Survivorship Activity

Quality of life in breast cancer survivors X

CAM use in cancer survivors X

Pilot writing progam X

Quality of life in testicular cancer X

Massage in cancer survivors and partners X

Reflexology in cancer survivors X

Internet-based health promotion for cancer survivors X
Epidemiology Program

SEER Registry X

Mulitethnic Cohort X

Colorectal Family Registry X
Clinical Trials Unit

Minority-Based Community Clinical Oncology Program X X X X

Clinical Trials Update X X
Cancer Information Service X X X
Community Networks

Imi Hale X X X

AANCART X X X
Cancer Research Center of Hawaii

Cancer Research Day X X

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community
Qutreach

Fred Hutchinson Cancer Center Survivorship Activity
Transplant LTFU

ACCESS

Prostate Cancer Research

Womens Wellness Center

LIVESTRONG Survivorship Center of Excellence

This incorporates the above programs and will add a
survivorship program for all medical oncology patients

XIX|IX<|>x<|>x<
XX |IX|X<|>x<
XIX|X<|><|>x<
XX || x|

Albert Einstein Cancer Center Survivorship Activity

Psychosocial Oncology Program X X X
Yoga-based Cancer Rehabilitation Pgm X

Mind-Body Cancer Research Program X

Quit Smoking Program X X X X
Psychosocial Onc / QoL Volunteer Pgm X X
H.0.P.E. Program X X X
Psychosocial Oncology Fellows Seminar X X
Psycho-oncology externship/internship X X

Duke Cancer Center Survivorship Activity

Prevention, Detection & Control Research Program

Physical Activity/Diet in Breast and Prostate Cancer Patients
RENEW: improving physical function in elderly

STRENGTH: Survivor Training for Enhancing Total Health
Preoperative exercise program for lung cancer patients
Value of cardiopulmonary exercise in breast/lung patients
Endurance training in early stage lung cancer patients
Endurance training in early stage breast cancer patients
Efficacy of caregiver-assisted copying skills training

Coping skills of African American cancer patients

Efficacy of partner-assisted emotional disclosure intervention
Efficacy of couple-based cognitive behavioral intervention
Studying communication in oncologist-patient encounters
Smoking relatives of lung cancer patients

XIXIX|IX|X|X|X|X<|X<|X<|X<|<|<|><

Clinical Intervention

Hereditary Cancer Clinic offers risk assessment for survivors
Integrative Oncology Program focuses on care for survivors
Pathfinder, patient support program within a research project
Childhood Cancer Survivor Follow-up Program

Patient Support and Education

Center for Cancer Survivorship

Cancer Patient Support Program

Cancer Patient Education Program

Oncology Recreation Program

Survivorship Patient Focus Group

Survivorship Advisory Council

XX |X|>x<

Pl Bl Bl Ba

XIX|IX|X<|X<]|x

* Education may be student, patient or community education
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Cancer Center

Survivorship Activity

Research

Clinical Care

Education *

Community
Outreach

Outreach

Power of Knowledge Seminar

Melanoma Consortium

Rainbow of Heroes - Pediatric Bone Marrow survivor event

Cancer Survivors Day Celebration

Cancer Information Service

Cancer Center Notes newsletter

cancer.dukehealth.org website

Brain Tumor Action Week

Gynecologic Seminar Series

XX |X|X<]|x

XIX|IX|IX|X<|X<|X<|><|>x<

X

X

Dana-Farber Cancer Institute Survivorship Activity

Lance Armstrong Foundation Adult Survivorship Clinic

David B Perini, Jr., Quality of Life Clinic for Childhood Cancer Survivors

X

X

Transitioning to Survivorship: What Every Parent Should Know

X

X

Health Lifestyles

Facing Forward for Childhood Cancer Survivors

Weekend Retreat for Childhood Cancer Survivors

XXX |Xx

Stop & Shop Family Pediatric Neuro-Oncology Outcomes Clinic

Perini Family Survivors’ Center

Living Proof: Celebrating Survivorship

Survivorship Education Series (for patients)

Improving Life After Cancer Treatment (IMPACT) (for patients)

>

May 2006 Symposium (collaboration with Breast Oncology)

Nursing Education CEU Course (collaboration with Nursing ed)

Workshop for Psychosocial Oncology Researchers

Visiting Scholar Program

Survivorship Research Symposium (Oct. 2006)

Community Outreach Consortium

XIX|X|X<]|x

A Group Educational Intervention for Female Hodgkin’s Disease
Survivors at Increased Risk for Breast Cancer

bl Bl Bl B

Calculation of cardiac valve irradiation in lymphoma patients
treated with mantle radiation

Neuroendocrine Function in Survivors of Childhood Leukemia

A pilot study.

Detection of microalbuminuria in survivors of childhood cancer:

Cardiac Screening in Survivors of Hodgkin’s disease treated
with mediastinal irradiation

Breast MRI Screening in Women Treated with Mediastinal Ir-
radiation for Hodgkin’s Disease

Department of Care Coordi

nation

Facing Forward After Breast Cancer Treatment

Stepping Stones

Young Survivors Support Group

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community

Outreach

Center for Community Based Research

Exploring the Healthcare Needs of Low Income Cancer Survivors X X
A Web-based smoking cessation intervention for Cancer X X X
Survivors

Proxy Information Agents Focus Groups X X
Survivor Care after Cancer Survey X

Coping After Breast Cancer X

Chicago Cancer Center Survivorship Activity

Quality of Life Studies X
Conflict of Interest Interview of Advanced Cancer Patients X
Factors Related to and Influencing the Disclosure of Prognostic X
Information in the Advanced Cancer Setting
Improving Patient Understanding of EarlyPhase Clinical Trials X
Quality of Life in Children Who Survived Neuroblastoma X
Cognitve and Functional Outcomes of Cancer Treatment in X
Elderly Patients
Observational Cohort Study of Chemotherapy Decisions & X
Outcomes in Women Ages 55 or Older
A Study of Parental Disclosure of Genetic Test Results to Young X
Adolescents
Quality of Life in African American Cancer Survivors X
Perceptions of Chemotherapy Between African Americans and X
Whites
Functional Impact of Breast Cancer Treatment in Older Women X
Impact of Comorbidity and Functional Status on Outcome for X
Older Recipients of Allogeneic Transplant
Health Related Quality of Life for Hodgkin’s Disease Survivors X
Are the Elderly Capable of Informed Consent for Research X
Participation?
Comprehensive Geriatric Assessment to Examine Geriatric X
Domains in Older Prostate Cancer Patients

Cancer Registry
The University of Chicago Cancer Research Center Clinical and X
Research Registry Protocol
Children’s Oncology Group Registry X
Cancer Registry Data Quality Subcommittee X
Commission on Cancer - Cancer Liaison Committee X
Transplatation Registry Protocol X
Cancer Genetics

The Center for Clinical Cancer Genetics X
University of Chicago Cancer Risk Clinic X
Cancer Risk Assessment and Genetic Screening in Cancer Prone X
Families

Genetic Counseling and Testing

A Review of Preganancy Associated Breast Cancer at the Uni-
versity of Chicago Hospitals

Patient and Family Services

University of Chicago Cancer Resouce Center X
Facing the Mirror X
Smoking Cessation X

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community

Qutreach

Massage Therapy X

Look Good Feel Better X

The Herbert T. Abelson Family Learning Center X

Living a Healthy Life: How To Balance Good Eating, Exercise, X

Relaxation & Everything Else in Your Life

Head and Neck Cancer Support Group X

Lung Cancer Support Group X

Family Nutrition Education Classes X

University of Chicago Blood Bank X

Crochet Classes for Cancer Survivors X

Straight Talk for Teens X X X
Departments

University of Chicago School of Social Service Administration X X X

Center for Interdiscipinary Health Diparities Research X X X X
Community Programs

Community Fitness X

Community Empowerment Forum X

University of Chicago Hospitals Office of Community Affairs X X

UNC Lineberger Cancer Center Survivorship Activities

Behavioral Interventions

NC STRIDES

Managing uncertainty in prostate cancer
Managing uncertainty in breast cancer
Health eCommunities

Can Thrive

NC BEAUTY

X IX |IX |X |X |Xx

Epidemiological Studies

LIBCSP X
Follow-up of African-American survivors
Head & neck cancer follow-up study

CanCORS X
Patient Family Resouce Center X X

Arizona Cancer Center Survivorship Activity

Health Outcomes and Behavior

The Effect of Moderate Physical Activity on the Physical and X
Emotional Recovery of Patients with a History of Colon Cancer

Assessing the Needs of Long-term Breast Cancer Survivors X
HR-QOL for colorectal cancer long-term survivors X
Neurological Effects of Chemotherapy and Radiation Treatment: X

Colon Cancer

Green Tea Intervention for Weight Gain Prevention among
Women with Breast Cancer

Women'’s Healthy Eating and Living (WHEL) Study X

Longitudinal Effects of Intimate Partner Relationship Quality in X
Newly Diagnosed Breast Cancer Patients

Psychosocial and Palliative Care
Routine medical follow-up and surveillance | X

* Education may be student, patient or community education
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Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community
Qutreach

Pain and symptom management X X X
Sexual rehabilitation X X
Cognitive evaluation X X
Psychiatric and psychological services X
Support groups for patients and family members X X X
Speech, occupational and physical therapy X X
Telephone counseling for breast cancer patients X X
Nutritional counseling X X X
End-of-Life Care Curriculum X X

Patient Education and Resource
Print and video educational material on cancer survivorship X X
Monthly supportive care class for Patients and Survivors, family X X X
members
Information about websites for cancer survivors X X

Community and Outreach Services
Sunstone Healing Center X X X
Referral to/from other cancer resources/centers (local and regional) X X

Vanderbilt-Ingram Cancer Center
Health Outcomes and Behavior Program

Cognitive evaluation in pediatric oncology patients

Cognitive function in breast cancer survivors

Fatigue in cancer survivors

Psychosocial and Palliative Care Program

Routine medical follow-up and surveillance

Pain and symptom management

Integrative Medicine

Cognitive evaluation

Psychiatric and psychological services

Support groups for patients and family members

Speech, occupational and physical therapy

Nutritional counseling

X IX IX |IX X |X |X|Xx

Patient Education and Resource Center

Education and Community Outreach

Cancer Information Program (CT referrel service)

Print and audiovisual educational material on cancer survivor-
ship

>

Full-time Patient Education Coordinator and Advocacy Manager

Survivorship Educational Programs

Wellness Community Cancer Survivor Program Grant

CancerHelp Touch Screen Monitor/Computer Education

Annual cancer survivor conference

Clinical Trials Mentor Program (pt advocacy)

Patient Navigation Conference

Cancer Survivors Clinic (to

be implemented Summer 2006)

X OIX |IX |X X |X|X|x

Minority Affairs Office

Southern Community Cohort Study

Educational programs focused on reducing cancer-related
disparities

* Education may be student, patient or community education
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Cancer Center Survivorship Activity

Research

Clinical Care

Education *

Community
Outreach

VICC Affiliate Network

| Resource for conducting community-based studies

VICC Family Cancer Clinic

| Family Risk Service

Memorial Sloan Kettering Cancer Center

Sexual Health Program X X X
Clinical Genetics X X
Long-Term Follow-Up
Pediatrics X X X
Young Adults X X X
Adults X X X
BMT Program
Pediatrics X X
Adults X X
Queens Cancer Center X X X
Post-Treatment Resource X X
Program
Integrative Medicine X X
Counseling Center X X
Smoking Cessation X X
Program
Physical Rehabilitation X X
Program
Behavioral Research X
Late Effects Research X
Patient Education Program
Patient Library X
Survivorship Website X
MSKCC Medical Library X

Patients and Survivors CCSG Program

Jonsson Comprehensive Cancer Center UCLA

Breast, lung, CRC, Prostate

Pediatric young adult

Geriatrics

Revlon Breast Center
Breast CA

Follow-up Program

Prostate Cancer IMPACT
program

UCLA Family Cancer
Registry

School of Medicine R-25
on Cancer Survivors

Young adult survivors/
transition clinic

Ted Mann Family Re-
source Center

Pediatric Pain Program

East-West Medicine
Program
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LAF Center of Excellence X

Cancer Center Survivorship Activity Research  Clinical Care  Education *  Community
Qutreach

Moffitt Cancer Center Survivorship Activity
Health Outcomes and Behavior Program

Fatigue in Breast Cancer Survivors
Cognitive Function in Prostate Cancer Survivors
Sexual Fuctioning in Cervical Cancer Survivors
Cognitive Function in BMT Survivors
Mindfulness Meditation for Breast Cancer Survivors
Exercise Training for Prostate Cancer Survivors
Barriers to Fertility Preservation in Cancer Patients
Psychosocial and Palliative Care Program
Routine medical follow-up and surveillance
Pain and symptom management
Sexual rehabilitation
Cognitive evaluation
Psychiatric and psychological services
Support groups for patients and family members
Speech, occupational and physical therapy
Nutritional counseling
Patient Education and Resource Center
Print and audiovisual educational material on cancer survivorship X
Information about websites for cancer survivors X
Skillbuilding in Psychosocial and Palliative Care

| Annual professional education conference | | | X |
Community and Outreach Services

| Support group for Latina breast cancer survivors in Central Florida | | X | | X
Tampa Bay Community Cancer Network

| Projects focused on reducing cancer-related disparities | | X | X | X

X O IX X |IX X |X|Xx

X IX |X |IX X |X|Xx|Xx

Moffitt Affiliate Network

| Resource for conducting community-based studies | X | X | | X

* Education may be student, patient or community education
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APPENDIX F

Cell Biology, Inmunology & Pathology Services

Which of these

Shared Resources Survey

Which of

Would you be

Do you have

If these services

. services do these are you willing to provide adequate capacily /| were available from
Services . : . could you expand to another cancer
you currently particularly this service for a fee address expanded center, would you
ide? in? 2 2
provide? strong in? to other centers? usage? be a customer?
VAL AP N E. A Y- UVA, RP,NW, NE, 1A, | Y:UVA, RP. NW, NE, IA, gfgﬂ L\;\f‘TCNJhﬁXb\F,H'
MD_FH CH.DF AE. | UVA RPFH, CH, | MD, CH, DF, FC, CO,WT, | MD, CH, DF, FC, CO,WT, | g & B 5
Antibody Development n nm oo | DF AE, FC, CO, MI, DM, MSK MI, DM ’
FC,PA, CO,WT,MI, | "
DM, MSK ’ , , N: RP, NW, IA, MD, CH,
N: JAX, FH, PA N: FH, PA FC. PR, GO, M1
Y: UVA, RP, WF, NE, IA,
RP (GLP only), Y:RP,FH, CH, WU, NY, | Y:RP, FH, CH, WU, NY OH, WT, GT, NM, DM
Biologics Production — GMP gZUéEHéﬁ-Hé;YHfar RP, JHU, FH, CH, | COH, MSK
g o viral NY O | WU: PA, COH N: JHU, PA N: JHU, NW, JAX, MD,
s N: JHU, JAX, PA, SJ FH, CH, WU, PA, CO, NY,
B, COH
RP,IA, FH, CH, PA Y-RP 1A, MI Y-RP 1A, MI \é(:TRP’ MW NE, OF, W1
Biologics Production g J’ WT CbH iVII ’ RP PA. COH
— Research DM, MSK %_EJA(\:)(():H CH, PA, SJ, N: FH, PA, WT N: JHU, JAX, IA. MD, FH,
' PA, CO, BI, MI
RP,JHU, USC,NW, | RP.JHU,USC, | Y:RP.USC,NW,NE,IA, 1 ¥
A NE A VDL FH. | NW A MD.EH. | MD, CH, WU, FC, CO, Y:RP, USC, NW , NE, IA,
CHWUFC oSy | CHWU Fo co. | SFWT.NY.VNM,DV, | MD,CH, WU, FC, CO, SF, | N: RP, JHU, USC, NW,
Cell Analysis s WV, s LU, O, WU P B0 M1, MSK WT, VT, NM, DV, MI, IN | JAX, IA, MD, FH, CH,
OM, SF,WT, GT,NY, | SF.WT, NY,VT,
VT, NM, DV, B, COH, | NM, DV, COH, M WU, FC, GO, SF, WT, NY,
M, DL B LU, » O URL ML N JAX, FH, SJ, COH, OR, | N: JHU, FH, NY, OR,DM | VT, NM, DV, BI, MI, OR,
MI, OR, DM, IN, MSK | DM, IN
DM, IN DM, IN
UVA, RP, JHU, USC, Y: UVA, RP, JHU, USC, Y: UVA, RP, JHU, USC, _
NW, JAX, WF, 1A, ﬂ‘s"(\: F,‘\KNJS'XX | NW, 1A, MD, CH, WU, NW, JAX, 1A MD, cH, | Y-NE
MD, FH, CH, AE, WU, WV O IR EC AL UT, CO, SFWT, | WU, FC, PA, CO, SEWT, | .
MD, FH, CH, AE, N: RP, JHU, USC, NW,
. FC, PA, UT, CO, SJ, SA, GT,NY,NM, DV, BI, | SA, GT,NM, DV, BI, MI,
Cell Sorting OH SEWT sa o1 | WUFC,PACO, | P o IN JAX, WF. 1A, MD, FH, CH,
NV NM DV BL | SFWT GTNY ' ' WU, FC, PA, CO, SF, WT,
COH, MI, OR, DM, nan:n’o[;{v’[ﬁ:h Clﬁ"" N: JAX, WF, FH, AE, SJ, | N:WF, FH, AE, NY, VT, gf’lﬁr’o'\g‘ gmm DV,
IN, MSK » Or, DM, VIT, COH, OR, DM, IN DM » Wi, OR, DV,
Y- RP, USC, MD, CH, CO, | Y:RP.MD, CH, co, i, | Y:NW, NE, 1A, WU, WT,
RP, USC, JAX,MD, | oo wip, GH, C0, | MI, DM DM GT, NM
Cellular Immunoassays FH, CH, CO, SJ, DV, CdH |vi| T ’
COH, MI, DM , _ _ N: RP, JHU, USC, JAX,
N: JAX, FH, SJ, COH N: USC, FH L, CH. CO. BI, M, DM
UVA, RP. USC, N, ﬁgvﬁﬁ Rghugv% “é‘g Y- UVA, RP,USC,Nw, | Y- RP.NEIA, WT, GT, NM
Cytokine Analysis JAX, MD, FH, CH, RP, USC, NW, MD, |\ "o MD, FH, CH, WU, CO, MI 1 . 1y, usc, Nw, JAX,
WU, PA, CO, DV, FH, CH, COH, MI
COM. ML DU \: PA FH, CH, PA, CO, B, MI,
» W N: JAX, PA, COH 5 DM
: Y: RP, NE, 1A, WU, WT,
R, NW, JAX, MD, | oo e o :\—(,'"RE“'A\'W D, CH, DV, |'y. gp w, MD, DV, MI GT, NM
ELISA FH, CH, PA, DV, MI, | PP '
DM, MSK ’ N: JAX. FH. PA N: FH N: JHU, NW, JAX, FH,
e JRA, PR, CO, BI, MI, DM
: _ Y: RP, NE, 1A, WT, NM
Hematopoetic Cell Production MD, FH, GH, DF, WU, | MD, CH, DF, W, Y- € W, O Y WO, €0, O
PA, C0, OH OH N: JAX, MD, FH, DF. CO | N: MD, FH, DF %E)Ng‘:’ JAX, FH, WU,
Y: CH, OH . .
Hematopoetic Transplantation | MD, FH, CH, DF, PA, MD. CH. DF. OH Y. C0, OH Y-RP. 1A, NM
Analysis & Production C0,SJ, 0H %ng)j MD, FH, DF, N: MD, FH, DF N: NW, JAX, FH. CO. Bl
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Cell Biology, Inmunology & Pathology Services
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Which of these Which of Would you be Loyl have_ i these_serwces
: e . adequate capacity/ were available from
. services do these are you willing to provide
Services ' . : could you expandto  another cancer
you currently particularly this service for a fee address expanded center, would you
ide? in? 2 ’
provide? strong in? to other centers? usage? be a customer?
_ _ Y: RP, IA, WT, NM
Immuno-competent Cell RP,MD, FH, CH,DF. | RPMD, CH,DF | Y- R CH, WU Y-RR WU
Production WU, PA WU, PA : JAX. MD. FH. DF : VD, FH. DF %bmg\:, JAX, FH, WU,
Y: UVA, RP, USC, NW, _ _
UVA, RP, USC, NW, JAX, NE, IV, MD, CH, Y. RP, USC, NW, JAX, Y: JHU, 1A, OH
RP, USC, NW, NE, IV, MD, DF, AE, CO,
JAX, NE, IV, MD, FH, DF AE, CO, SF, GT, NY, ,
. . CH DF AE FC pA. | JAXNMD,FH, | LT GT,NM N: RP, NW, JAX, IV, FH,
Immunohistochemistry UTYCO’ SJ’ SF, GT’ CH, DF, AE, FC, ’ FC, CO, SF, GT, NY, NM,
NY. NM, COH. M, SEGTNMML |\ e e sy corw, | N FH.FC, SFNY, M, B, MI, OR, DM
OR, DM, IN, MSK OR DM, IN OR, DM
, DM, IN, ) Maybe: USC
Y: RP, USC, NM _ Y: JHU, NE, 1A
RP, USC, JAX. MO, Y: RP, USC, CO, NM
Immunotyping FH, CO, SJ, NM, RP, JAX, NM N: JAX, MD, FH, €0, 8J, | \ 110 EH. DM N: RP, USC, NW, JAX, FH,
COH, DM, MSK COH, DM WD, P, CH, CO, NM, BI, DM
Y: RP, JAX, NE, IA, FH
RP (purchased, ) : XoRE JAA, NE, 1A, IR,
service 10 Stran, Y: RP, USC, MD, FH Y: RP, USC, MD CH, OH, WT
MHC Tetramers analyze), USC, JAX, | USC, FH N: JAX, PA, SJ, COH, DM | N: FH, PA, DM N: JHU, USC, NW, PA,
MD, FH, PA, SJ, €0, BI, DM
COH, DM, MSK  Bh
RP, JAX", MD, FH, Y: RP, JAX*, DV, MI Y:RP, JAX, CO,DV,MI | Y:NE, IA, CH, WU, WT
Necropsy ég'HC%"SJ' DV, RP,JAX, DV ML\ MD, FH, €O, SJ, COH | N: MD, FH N: RP, JHU, NW, JAX, FH,
, €O, DV, B, MI
Y: RP, MD, WU Y: RP, MD, WU Y-NE, 1A, WT
TCR Analysis RP, MD, FH, WU, SJ | RP,WU , , N: RP, JHU, NW, JAX, FH,
N: JAX, 8J L CH, WU, CO, BI
_ Y: RP, NE, IA, IV, CH, WU,
NWW, JAX, V-So0n, Y. MD, FC, NY. DV MI, ) WT, NM, BI, MI
MSK Y: MD, FC, CO, DV, MI
Veterinary Patholo MD, FH, AE, FC, CO, MD, FC, DV, MI
y Frafnology SJ, OH, GT, N, DV, b N: NWJAX. FH. CO N: NW. EH. Y. OR N: JHU, NW, JAX, FH, FC,
MI, OR, MSK Sr N JAR, P, LU, 25 NV, P, N, €O, NY, DV, OR
SJ, OR
UVA, RP, JHU, NW, Y:UVA,RPJAX WEIA, | v eo e WE A | Y: BRIV MI
JAX, WF, NE, IA, IV, IV, MD, WU, FC, CO, GT,
UVA, RP,WF IA, IV, MD, WU, FC, CO, GT,
MD, FH, CH, AE, WU, NY, NM, DV, BI, MI, IN, ,
Animal Imaging FCPA CO.S) on. | MD,WUFC, | B NM, DV, BI, MI, IN N: JHU, NW, JAX, WF, 1A,
SEGT N NvL Dy | PA GT.NY, M, FH, WU, FC, PA, CO, WT,
B COH. ML DI, | DY CORMLIN |\ N FH, PA, gA JH:{J NW, NE, FH, GT, NY, NM, DV, BI, IN
MSK SJ, COH '
UVA, RP, JHU, NW, Y NW, JAX, NE, IV, WU, | Y: NW, JAX, NE, VWU, | e
JAX, WF, NE, IV, MD, | RP, JHU, NW, €O, WT, GT, NM, DV, FC, PA, CO,WT, GT, NM, | + " o WL
FH, CH, AE, WU, FC, | JAX, IV, MD, WU, | COH, MI, OR, MSK MI, OR ,
Bioinformatics Analysis PA CO.SJ. OH, SF, | FC, PA WT, GT, l% ';E JF'E':U'P':V‘&J)A)S(;EV:’;
WT, GT, HI,VT,NM, | VT,NM, DV, COH, | N: RP, JHU, WF, MD, FH, | N: RP, JHU, WF, FH,SF, |\ e s = or T
DV, BI, COH, MI, OR, | MI, OR FC, PA, SJ, SF, HI, VT HI, VT, DV, COH » D Bl W
DM, MSK
UVA, RP, JHU, JAX, Y: UVA,RP,IA,MD, CH, | Y:UVA,RP,IA,MD,CH, | Y:WT
NE, IA, MD, FH, CH, | UVA, RP,JHU,IA, | WU, UT,CO, SE,WT,NY, | WU, FC, UT, CO, SF, WT,
WU, FC, PA, UT, CO, | MD, FH, CH, WU, | NM, DV, MI NM, DV, MI, IN N: RP, JHU, NW, JAX,
Cell Analysis SJ, 0H, SFWT,GT, | FC, CO, SF,WT, IA, FH, CH, WU, FC, CO,
NY,NM, DV, BI, MI, | NY,NM, DV, MI, | N: JHU, JAX, NE, FH, FC, | N:JHU, JAX, NE, FH, NY, | SF, NY, NM, BI, MI, OR,
OR, PD, DM, IN, DM, IN SJ, OR, DM, IN OR, DM DM, IN
MSK
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Services

Which of these
services do
you currently
provide?

Which of
these are you
particularly
strong in?

Would you be
willing to provide
this service for a fee
to other centers?

Do you have
adequate capacity /
could you expand to

address expanded
usage?

If these services
were available from
another cancer
center, would you
be a customer?

UVA RP.JHU, JAX, | UVARP,JHU, | Y:RPJHU,IA MD,CH, |., Y- NE
WF, 1A MD. FH, CH. | JAX 1A MD, FH, | WU. PA UT, CO, SF, WT, %‘HRV'T;JHF% JFQX’L'# ('g"OD’
AE.WU, FC,PA.UT. | CH.AE,WU,FC, | GT,NY,NM. MI S G L 01 : RP, JHU, NW, JAX, W
Cell Sorting CO. SJ, OH. SE,WT. | PA, CO, SF,WT,  WT, GT, NM, M, IA, FH, CH, WU, FC, PA,
GT NYNM DV BI, | GTNY,NM.BI | N:JAX,WF FH,FC,SJ, | .. CO, S WT, NY. NM, B,
COH, MI, OR, PD, | COH, M, OR, BI, COH, OR, DM, IN N:WF, FH, NY, OR,DM | y0"0R M, IN
DM, IN, MSK DM, IN
UVA,RP JHU,USC, | UVARP,JHU, | Y-UVA-RRUSC NW, | Y:UVARP.USC,NW, |y, op
JAX, 1A, MD, CH. FC, UT, | JAX, IA, MD. CH, FC,
NW, JAX, WF, NE, IA, | USC, NW, JAX, | o \ur"ar\m 'BIMI, | UT, SFWT. GT.NM , Bl
N, MD, FH, CH,AE, | 1A, N, MD,FH, | pfo VP GT NN BL MLt SEWE GLNNELBL gy, usc, ww,
Confocal Microscopy FC,PA UT.SJ. OH. | CH,AE, FC, UT, : JAX, WF. A, IV, FH, CH,
V51 0K . 0. | N1 51 OR | N JHUWENE N FH, | N: U, WE NE PR, | Pl B SR VT
- B1, COH, MI, PD, | NM, BI, COH, MI, | ps"0""a'vT COH, | PA. SA, VT, DM - Bl, MI, DM,
DM, IN. MSK DM, IN
DM, IN
NW, JAX, IA, FH, CH, Y- NW, JAX, CH. FC, UT, | Y- NW, JAX, CH, Fe, uT, | Y- RP.MD, WU, WT
Deconvolution Microscopy ﬁllill th’)ll_IJT’MSlAI’NGT’ ﬁ;ln '%EO;CM?TW SA, NM, Mi, MSK SA, NM, M1, IN N: JHU, NW, JAX, IA, FH,
MSK N: FH, CO, COH, IN N: FH ,\Cn"l"l';lc’ €0, SA, NM, BI,
UVA,RRUSC,NW, | |\ o oo Y-RP,USC,NW, JAX, | Y: UVARP.USC,NW, | Y- WU, SF,WT
JAXWENE, 1A, | A BB USC W KE, 1A, I, MD, FH, | JAX,WF,NE, 1A, MD, FH,
MD, FH, CH, AE, WU, | oA MDY G A o, F, PA,UT, | CH,AE, WU,FC,PA, UT, | N: AP JHU, USC, W,
DNA Sequencing FC,PAUT,CO,SJ, | v ot A5 80| GO, SFWT GTVTNM, | CO,WT, GT,VT,NM, BI, | JAX, WF, 1A, FH, CH, C,
OH,SFWT,GTvT, | F5 0% 509 1 81 co, M, DM ML DM PA, CO, GT. VT, NM. BI,
NM, DV, BI,COH, b, | [r1 V1 N COR, MI DM
PD, DM, MSK ’ N:SJ N:
VA RR JHU,USC, | oo™ | XRRUSCNWIAMD, [y po e v uo |,
NW, JAX, WF. NE, IA, CH, DF, FC. UT, WT. GT
USC, NW, IA, IV, CH, DF, FC, UT, WT, GT,
IV, MD, FH, CH, DF, | v "on pr ag, | VT NM. DV, MI MSK NM, M1, IN N: RP, JHU, USC, NW,
Fluorescence Microscopy AE, FC, PA, UT, SJ At e P vy ’ .
FGPA UL S, oyt gt JAX, WF. A, IV, FH, CH
sEwr ar vt M, | FOUTWLET gy gax we NE Y, | W, IA, IV, FH, CH,
VT NM, COH. N: JHU, JAX, WF.NE, I, | FC, PA, CO, SF. WT, VT,
DV, 81, COH, M, PD, | 1 FH,PA,CO,5J,COH, | RohD N T E e S
DM, IN, MSK ’ DM, IN PAVT, - Bl, MI, DM,
VA RP JHUL N \_,\(‘: |vL|N|C|'| Rgivll\l, FH, WU, \K(/:”U\éﬁl,l RP.FH,WU,NM, | V:IA
. . JAX NE, V. FH, AE, | UVA, R FH, AE, M, : ,
el and Blot Imaging WU, GT VT NM. BI WU. VT NM. M N: RP, JHU, NW, JAX, IV,
o o B Bl VT, NM, N: JHU, NW, JAX, NE, | N:JHU, NW, JAX, NE, IV, | MD, FH, CH, WT, VT, NM.
, OR, PD, CO. VT, OR VT, OR BI, MI, OR, DM
UVA,RR.USC,NW, | o o Y-UVA, RPNW, IV, MD, | Y:UVA RP.NW, JAX. IV, | Y NE, IA, IV, FH, SF, WT
JAX,V,MD, FH, CH, | 3% WU | P, CH, DF. WU, FC, PA, | MD, FH, CH, DF. WU FC,
Genotyping (SNP and DFAE, WU, FC,PA, | S LT | UT CO SF GT HI,NM, | PA,UT,CO, 6T HI, NM , | N: RP JHU, USC, W,
microsatellite) UT.CO,SJ,SF 6T, | 0 " ECPA | Dyl CoH, M, OB, MK | DV, OR, IN JAX, CH, WU. FC, PA,
HL VT, NM, DY, COH, | v 0% 5 BT Hb CO, HI, VT, NM, DV, BI,
MI. OR. IN. MSK DV COH. MI| . sC. JAX, SUVTIN | N: USC, VT M1 OR. IN
UVA, RP, USC, JAX, Y-RP,USC, IV, MD,FC, | Y- RP.USC, IV, MD, Fc, | ¥-NEWT
A, V. MD, FH. CH, | UVA,RP,USC,IV. | HINM. COH, MI MSK | HI,NM M N: AP, JHU, USC, W,
HPLC AE, FC,PA, SJ, GT, | MD, FH. FC, HI, than Jr, ioc W
HLNM, COH. MI, | NM. COH, MI N: JAX, FH, CO, SJ N: JAX, FH . 1A, V. FH, WU, FC,
CO, Hi, NM. BI, MI
PD, MSK
UVA, RP. JHU, USC, Y- UVA, RP, USC, WF NE, | «, _
WFNE,JA, IV MD, | UVARP JHU, | IV, MD. FH. DF, AE, FC, :—(,‘i)l’é‘ EHP %SFCAXV';({\'E’ Y. JAX,, CO
FH.CH. DF,AE, FC, | USC,WF,I,MD, | UT CO,OH,WT SA HI, | '»MD.FH,DFAEFG |
UT. OH.WT, SA HI NY. | N:RP, JHU, USC, NW,
PA UT.CO.SJ. OH. | FH,DFAE,PA, | NY,BI, COH, MI. PD. IN
Mass Spectrometry WT SA GT HINY UT. OH. WT.Hi BI, MI, PD, IN WF, IA, IV, FH, FC, PA,
 SA, GT, HI, NY, , OH, WT, H, , WT. SA, HI, NY, NM, B,
NM, BI COH, MI, | NY.NM. COH,MI, | N: JHU, JAX, PA, SJ, N JHU.PA. CO.NMOR | U oR I
OR. PD, DM, IN, OR,PD. IN NM, OR N: JHU, PA, CO, NM, . OR,
MSK

118 Accelerating Successes Against Cancer




Molecular & Imaging Services

Human Subject Study Services

Which of these Which of Would you be Loyl have_ i these_serwces
: e . adequate capacity/ were available from
. services do these are you willing to provide
Services : : . could you expand to another cancer
you currently particularly  this service for a fee address expanded center, would you
ide? in? 2 )
provide? strong in? to other centers? usage? be a customer?
UVA, RP, JHU, NW, Y: UVA, RP, JHU, NW, Y: UVA, RP, JHU, NW, :
JAXWF,NE, 1A, IV. | UVARP,JHU, | JAX,NE,IA, I, MD,FH, | JAX, NE, A, IV, MD, FH, | Y- WU, WT.VT,DM
MD, FH, CH, AE, FC, | JAX, IA, IV, MD, CH, AE, FC, PA, UT, CO, | CH, AE, FC, PA, UT, CO, ,
Microarra PA, UT.CO, SJ, OH, | FH,CH, AE,FC. | OH,SF,WT SA,NY,NM, | OH,SF.WT, SA, NM, DV, %\' 'TVP FJ:U(';M'CJ‘;,):\’ WF,
y SF, WT, SA, GT, NY, PA, UT, OH, SF, DV, BI, MI, OR, DM, MSK | BI, MI, OR, DM Cé S’F S’A N‘Y N,M bV
VT, NM, DV, BI, COH, | WT, NM, DV, BI, BLMLOR
ML, OR, PD, DM, COH, MI, OR N: WF, SJ, VT, COH N: WF, NY, VT 0
MSK
Y: JAX, NE, 1A, FH, WT,
UVA, RP, JHU, USC, Y: UVA, RP, USC, WF, MD, | Y: UVA, RP, USC, WF, GT,NM
UT, COH, MSK MD, UT
) . WF, MD, CH, AE, UVA, RP, MD, UT, ,
Peptide Synthesis PA.UT. SJ. Bl. COH COH N: RP, JHU, NW, WF,
w0 ’ N: JAX, CO, SJ N:CO CO, Bl
MSK
Maybe: USC
Y: UVA, RP, USC, WF, NE, Y: JAX, 1A, CO, NM
RXQ’ \?VF; JNHEU]yS,\f[’) UVA P JHU. .| NoMD, FH,DF UT.OH, | Y:UVA, R USC, WE IV
. T A e oy o SF, WT, NY, COH, M, IN, MD, FH, DF, UT, OH, SF, N: RP, JHU, NW, WF, IV,
Protein Identification / FH, CH, DF, AE, PA, MD, FH, DF, PA, MSK WTNY MUIN FH. PA SFWT. NY. Bl
characterization UT, CO, SJ, OH, SF, UT, OH, WT, NY, L MI, OR, IN, L
mgg m‘““ﬁ's’}f(’”’ COH, M, IN N: JHU, JAX, PA,CO, | N: JHU, PA, CO, OR
R SJ, OR Maybe: USC
UVA, RP, JHU, NW, Y:UVA,RP,NW, IA, MD, | Y: UVA, RP, NW, 1A, MD, | .
JAX,NE, IA, IV, MD, | UVA, RP,JAX, 1A, | CH,FC,UT,OH,SFEWT, | CH, WU, FC, UT, CO, -
FH, CH, AE, WU, FC, | MD, FH, CH, FC, NY, NM, DV, MI, DM, OH, SF, WT, NM, DV, M, .
Real-time PCR PA, UT, CO, OH, SF, | UT, CO, OH, SF. MSK DM, IN N:RP, JHU, NW, JAX, IA,
IV, FH, CH, WU, FC, CO,
WT, SA, GT, NY, VT, NY, VT, NM, DV, SEWT SA NY.VT NM
NM, DV, BI, COH, MI, | COH, MI N: JHU, JAX, NE, IV, FH, N: JHU, JAX, NE, IV, FH, DV’ Bl ’MI ,DM, IN’ ’
DM, IN, MSK WU, CO, SA, VT, COH, IN | SA, NY,VT » 2L T
UVA, R, USC, JAX, Y:UVA, RP USC, JAX | . \ya b e yaX, | Y- USC, NW, MD, WU, WT
UVA, RP, USC, ,WF. NE, IA, MD, FH,
WF, NE, 1A, IV, MD, IAXCWEIAMD. | AE FC.PA.UT 6T NM WF, 1A, MD, FH, AE, FC,
Scanning Electron Microscopy | FH, CH, AE, FC, PA, FH AE I,>A VT ’ CO‘H ,\}" Pe o UT, GT, NM, MI N: RP, JHU, JAX, WF, 1A,
UT, SJ, GT.VT,NM, |\ con wr ' IV, FH, FC, PA, CO, VT,
COH, MI, MSK N: IV, CO, SJ,VT N: NE, IV, PA, CO, VT NM, BI, MI
Y: UVA, RP, USC, NW, Y: UVA, RP, USC, NW, i
Ui U5 N | va, RR,USC, | JAX, W IA, MD, FH,CH, | JAX,WF 1A, D, FH, | ¥MDWUWT
Transmission Electron FH, CH, AE, FC, PA, ‘éﬁxbvl_\{FAIé\ ,;\?}D, ég’HF?\)"U T, WT, GT, NM, ﬁl-“ln’ AI\I,E", FC, UT, WT, GT, N: RP, JHU, USC, NW,
Microscopy UT, SJ, WT, GT, VT, LN ’ ’ JAX, WF, IA, IV, FH, CH,
NM, BI, COH, Mi, | WT VT, NM, COH, FC, CO, VT, NM, BI, MI
MSk ’ . Mi N:Iv, CO, SJ, VT N:Iv, CO, VT P R D
UVA, RP, JHU, USC, ﬁMN E[’)\I;Hég\ll_IU’I\;JIT , €0, Y: NE, FH, WU, FC, UT, Y: RP (excluding clinical
NW, WF, NE, IA, IV, o ’ CO, HI, NM, DV, M, IN research services), DV
Data Collection and MD, FH, CH, DF, AE, EE L\;\?l? ,F'\(IJW,U|¥, N: UVA, RP, JHU, USC
WU, FC, PA, UT, CO, et il T SO N: UVA, RP, JHU, USC, N: JHU, USC, NW, WF, 1A,
Management CO, VT, NM, DV, NW, WF, 1A, IV, MD, DF,
SJ, GT, HI, NY, VT, COH. ML OR.IN FC.PA. SJ. HI. NY. VT NW, WF, 1A, IV, MD, DF, IV, FH, WU, FC, PA, CO,
NM, DV, COH, MI, P OR‘ IN, D PA, NY, VT, OR HI, NY, VT, NM, BI, MI,
OR, DM, IN ' OR, IN
Y: RP, FH, HI, MI Y: RP, FH, HI, MI Y:WF, NE, 1A, FC
Dietary Assessment RP, FH, SJ, HI, MI RP, FH, HI N: CO, SJ N: CO N: RP, NW, MD, FH, CO,
HI, BI, MI
Y: MI Y: MI YA FC
Exercise Studies FH, MI FH .
N: FH, CO N: FH, CO gl' NMV:' MD, FH, €0,

Accelerating Successes Against Cancer 119




Human Subject Study Services

(7]
Q
=
=
)
D
(7]
t
(=]
(=3
=)
=
(7]
>
£
[=]
-—
©
1
(=]
=2
(-]
-

Services

Which of these
services do
you currently
provide?

Which of
these are you
particularly
strong in?

Would you be
willing to provide
this service for a fee
to other centers?

Do you have
adequate capacity /
could you expand to

address expanded
usage?

If these services
were available from
another cancer
center, would you
be a customer?

Y: 1A, FC

Y: Y:
Feeding Studies RP, FH RP, FH .
N: RP, FH, CO N: RP, FH, CO N: RP, NW, MD, FH,
Co, Bl
UVA, RP, JHU, USC, . Y: RP,USC, NE,WU, FC, | Y:DV
NW, WF, NE, IA, IV, | RP, JHU, USC, éfREngg’HNﬁh:N UUT 1 Go. T, Hi DV, IN
Oncolo C|Il'llca| Tnals MD) FH) CH) DF) AE) NW! Ivl MD) FH) ’ ’ ’ N: RP, \JHU, NW, |A, |V,
Oncology WU, FC,PA,UT,CO, | CH,FC,UT.CO, |\ b v ia o, | N:UVA JHU, NW,IA . | FH, CH, WU, FC, PA, CO,
PP SJ,0H, SFGTHI, | GLVLNM,DV, | =t ST o e | D, FH, CH, DF, PA, SF, | SF, HI, NY, T, NM, BI, M,
NY, VT, NM, DV, COH, | COH, ML, OR, IN | " A" e v | NY, VT, NM, MI, OR OR, IN
MI, OR, DM, IN > 1L Y, VI, NN, OR,
_ Y: UT, CO, DV, MI Y: NE, IA
Prevention Center — Research | RP, MD, FH, UT, CO, MD, UT, CO, NM, Y. UT, CO, DV, MI
Clinic GT, NM, DV, MI DV, MI \: MD. EH. NM N: RP, MD, FH, NM N: RP, USC, NW, FH, CO,
R WB, P, NM, DV, BI, MI
RP, JHU, NW, N, MD, | oo oo | Y:FH U GT,NM,DV, [ Y:FH,WU,FC,UT,GT, | Y:NE, 1A, I, MI
Programming, Database FH, CH, AE, WU, FC, FH, WU, FC, PA, COH, M NM, DV, M, IN .
Design and Development PA, UT, CO, SJ, SF UT, GT, NM, DV, N: RF, JHU, NW, FH, CH,
g p GT,NM,DV,COH, | i i | N:RRJHU, NW, I, MD, | N: RP, JHU, NW, IV, MD, | WU, FC, PA, CO, NM, DV,
M, IN , WU, FC, PA, CO, SJ,IN | PA, CO BI,IN
Y:WU, UT Y: WU, UT Y: 1A
;fg';’;‘t"&ggng 2‘;:;’:?” 25 J\A"/'H B’Tm F,\'/'l'l' hli\an[\)n'|WU' UL | N:RPUHU, IV,MD,FH, | N:RP.JHU, IV, MD,FH, | N:RP,JHU, NW, IV, FH,
I g » WO, U1, M, ' CH, CO, NM, MI CH, CO, NM, MI CH, WU, CO, NM, BI, MI
Y: RP, FH, CO Y:RP, FH, CO, IN Y: NE, IA, CH, FC, SF
o RP, JHU, IV, FH, CO,
Telephone Interviewing SJ NM RP, FH, CO, NM N: RP JHU. NW. IV. MD
N: JHU, IV, S, NM, IN - | N: JHU, IV, NM Fi, CO, ML, B IN
Y: UVA, RP, USC, NE, IA N
UVA, RP, JHU, USC, L UVA, E LS, B B4 1 y: RP, USC-limited _
NW, WF. NE, IA, IV, | RP,USC, NW, IV, mcﬁﬂﬂwg\’,““}l cOoF,‘ OH, | space, NE,IA, I, cH, | ¥+ UVA WT.VT, DV, Bl
Tissue Procurement and MD, CH, AE,WU, | MD, CH, WU, FC, WU, FC, UT, GO, OH, NM, | - mo 1y, usc, NW,
\ FC,UT,CO,SJ,0H, | UT,CO, OH, SF _ DV, OR, IN
Banking N: JHU, NW, WF, MD, FC, WE, IA, IV, FH, WU, FC,
SF, GT, NY, VT, NM, | NM, DV, COH, | ¢ ‘g 1 on CO, SF. N, NM, MI
DV, COH, MI, OR, IN, | MI, OR »oh VL, N: UVA, JHU, NW, WF, i
MSK Maybe: IN MD, SF. NY, VT, M
RP, JHU, USC, WE Y:RP, IV, FH, UT, CO, Y:RP, IV, FH, UT, CO, Y:FC
IA, IV, MD, FH, DF DV, Mi DV, IN
_ _ , IV, MU, FH, DR, RP. IV, FH, DF, UT, N: RP, JHU, USC, NW,
Tracking Subjects KIV\I(J,NUI\} ES’SSHGT’ CO, NM, COH, MI | N: JHU, USC, WF. MD, | N: JHU, USC,WF,MD, | WF,IA, IV. FH, WU, CO,
wom DF, WU, SJ, NY, NM, DF, WU, NY, NM, MI NY, NM, DV, BI, MI, IN
' COH, MI, IN
UVA, RP, JHU, NW, Y: UVA, RP, JAX, WF, 1A, | Y: UVA, JAX, WF, IA, Y: RP, MI
JAX,WENE,IA, | ooy e | MD, WU, FC, CO, OH,NY, | MD, WU, FC, CO, OH, DV,
Animal Imaging MD, FH, CH, AE, WU, | " P %™ | DV, BI, MI, DM, IN BI, MI, DM, IN N: UVA, JHU, NW, JAX,
FC,PA, 0,5, 0H, | oy 'ou' o™ WE, IA, IV, FH, WU, FC,
WT, NY, DV, BI, MI, » U4 ML N: JHU, NW, NE, FH, PA, | N: RP.JHU, NW, NE, FH, | PA, CO, WT, NY, DV, B,
DM, IN, MSK SJ,WT PA, WT, NY DM, IN
RP, JHU, NW, JAX, Y:RP,JAX, IV, CH, OH, | Y:RP,JAX, CH,CO,0H, | Y:
. IV, MD, FH, CH, AE, | RP,JAX, IV, MD, | WT,DV, MI WT, DV, M
Vettinay Sorvices FC, CO, SJ, OH,WT, | FH, CH, FC, WT, B: R, N, JAX, 1A, IV
y VT, DV, BI, COH, MI, | DV, COH, MI N: JHU, NW, IA, MD, FH, | N: JHU, NW, IA, IV, MD, | FH, CH, FC, CO, WT, VT,
MSK FC, CO, SJ, VT, COH, IN | FH, FC, VT, IN DV, BI, MI, IN
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Library, Computing and Graphic Services

Services

Which of these
services do
you currently
provide?

UVA, RP, USC, NW,

Which of
these are you
particularly
strong in?

Would you be
willing to provide
this service for a fee
to other centers?

Y: UVA, RP, USC, JAX,

Do you have
adequate capacity /
could you expand to

address expanded
usage?
Y UVA, RP, USC, JAX,

If these services
were available from
another cancer
center, would you
be a customer?

Y: FH, VT, DM

JAX, NE, IV, MD, FH, | RP,USC, JAX, NE, IV, MD, CH, FC, UT, | NE, MD, CH, FC, UT, CO,
CH, AE, FC, PA,UT, | IV, D, CH,FC, | CO,OH,WT, SA NY,DV, | OH,WT,SA,DV,MLPD, | \ oo e niv JAX.IA
Transgenic / Knockout Mice | CO, SJ, OH, WT, SA, | PA, UT, WT, VT, COH, MI, OR, PD,DM, | DM, IN R b, Lo, W AR, 1A,
IV, CH, FC, PA, CO, WT,
NY,VT, DV, BI, COH, | DV,COH, MI, OR, | IN, MSK SA NV DV Bl MLOR.IN
MI, OR, PD, DM, IN, | PD, IN N: NW, IA, IV, FH, PA, NY, » N DY, Bl ML PR,
MSK N: NW, IA, FH, PA, SJ,VT | VT, OR
RP. NW, JAX, MD, Y: RP, JAX, MD, CO, Y:RP, JAX, MD, CO, OH, | Y: 1A, IV, FH, WT
. FH, CH, AE, FC, CO, OH, WT WT, IN
NOD / SCID Mice S OHWIBl N, | RPJAX.FC,IN N: RP. NV, JAX, FC, €0,
MSK N: NW, IA, FH, FC, SJ,IN | N: NW, IA, FH, FC Bl, IN
UVA, RP, JHU, NW, Y: UVA, RP, JAX, UT,CO, | Y:RP,JAX, CO, WT, Y: IV
Research Animal Technical f\éX’FMD’TF HCH. 1 o jax wp, F, | WT DV MI, MSK DV, MI P JHU UL JAX. A
Services , FC, UT, €O, SJ, FC, WT, DV, MI N: RP, JHU, NW, JAX, IA,
WT, VIT, DV, BI, MI, WL DY, N: JHU, NW, IA, MD, FH, | N: JHU, NW, IA, MD, FH, | FH, FC, CO, WT, VIT, DV,
MSK FC, SJ, VT, IN FC, VT, IN BI, MI, IN
UVA, RP, USC, JAX, Y:RP,USC,IA, IV,PA, | Y:RP,USC, IA, IV, FC, Y: USC, IV
WF, IA, IV, MD, FH, UT, co co, IN
Tissue Culture Supplies AE, FC, PA, UT, Eg UWSTCOIS MD, N: RP, JHU, NW, JAX, WF,
CO, WT, OR, MSK W N: JAX, WF, MD, FH, FC, | N: JAX, WF, MD, FH, PA, | IA, FH, FC, PA, CO, WT,
(media) WT, OR, IN WT, OR BI, OR, IN
Y:WF, IA, MD, FH, OH,
RP, JAX, FH, CH, AE, Y: JAX, WU, WT, MI,0R | Y: JAX, WU, FC, MI WT, VT, MI
Analytical Software WU, FC, WT, VT, BI, \F;VPT JI\/,\"X ’gg{u’ FC,
MI, OR, MSK Wil N: RP, FH, CH, FC, CO, VT | N: RP, FH, CH, WT, VT, OR | N: RP, NW, JAX, CH, WU,
FC, CO, BI, OR
UVA, RP, USC, NW, Y: UVA, JAX, NE, CH, UT, | . _
JAX.WF.NE, AV, | RP,USC, NW, MI, OR 5%U3F'[)Jm|N(E)’RCTIN FC, | Y-UVA, OH, WT, BI
MD, FH, CH, DF,AE, | JAX, WF. FH, CH, » 1l OV ML OR, N: RP USC. NW. JAX
Biostatistics FC,UT,CO,SJ,0H, | DF.FC,UT,CO, | N:RP USC, NW, WF, IA, _ e Lo, T, JAR,
N: RP, NW, WF, IA, MD, | WF, IA, FH, CH, FC, CO,
SEWT HI,VT,DV, | OH, HI, VT, DV, MD, FH, DF, FC, €0, 8J, | BTt "t v | e VT DV M1, OR
COH, I, OR, DM, | COH, ML, OR, DM | SFWT,H,VT, DV, COH, | a2 0 T | P B S0 8
IN, MSK DM, IN '
, , Y: 1A, OH
Computing Lab RP.JAX, MD, FH, AE, | RP,FH, Fc,wT, | ¥-RBWT.MI Y- RP, FC, WT, MI
FC,WT, BI, MI, MSK | M , , N: RP, NW, JAX, FH, FC,
N: JAX, MD, FH, FC,CO | N: JAX, MD, FH CO. W, B M
RP, JAX, NE, MD, RP JAX. DF ¥: NE, FC, B, Mi Y: RP, FC, BI, MI, IN Y-, OH, WT
Graphic Design and Posters ;II-II“%;C SJ, BI, FC. MI N: RP, JAX, MD, FH, DF e A% NE. M. FH. DE N: RP, NW, JAX, IA, FH,
‘ €0, SJ, IN R IR, E, WD, R, FC, CO, BI, MI, IN
_ Y: JAX, IA, IV, MD, OH,
RP, JAX, FH,AE, WU, | oo e e Y: AR, UT, WT Y:RP, JAX, WU, FC,WT | WT,VT
High Performance Computing | FC, UT, SJ, WT, VT, UT,VT, T N: JAX. MD. FH. WU. FC
B, MI, MSK ’ Pt AL IR I Y STRY, BT N: RP, NW, FH, WU, FC,
€0, SJ, VT, MI
CO, B, MI
RP. JAX, NE, MD, Y: JAX, CH, FC, WT Y: JAX, CH, FC, WT Y: JAX, V, FH, OH, WT
Interlibrary Loan FH, CH, FC, UT, WT, JAX, CH, FC, WT .
BI, MSK N: RP. NE, MD, CO N: RP. MD, FH %bRE] NW. IA, CH, FC,
UVA, RP, JAX, NE, Y: JAX, CH, FC, WT Y- JAX.MD, CH, FC,wT | Y: R JAX,V, OH
Online Databases & Journals MD, FH, CH, FG, UT, | JAX, FH, CH,
SJ, WT, BI, COH, FC, BI N: RP, NE, MD, FH, CO, | \ oo b1 N: NW, IA, FH, CH, FC,
MSK SJ, B, COH Rhh CO, WT, BI
Y: USC, FC, WT, MI Y: RP, USC, JAX, FC, Y: IV, OH
Photography and Digital EE lz\EC'FéAé’JMV% &P USC. FC.WT WT, MI
Imaging Bk » 9L L, N: RP, JAX, MD, FH, N: RP, USC, NW, JAX, IA,
» W C0, SJ N: MD, FH FH, FC, CO, WT, BI, MI
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Services

Which of these
services do
you currently
provide?

Which of
these are you

particularly
strong in?

Would you be
willing to provide
this service for a fee
to other centers?

Do you have
adequate capacity /
could you expand to

address expanded
usage?

If these services
were available from
another cancer
center, would you
be a customer?

B | orouramming. Database RP,NW, JAX, IV, MD, | RP,NW, Jax, v, | ¥ RPFH.WUULWELMEY v oo vy fo ur wr mi | Y- R A, IV FH, OH, WT
5 Des?gn and gévempment PH, CH, WU, FC, UT, | FH, WU, FC,UT, |\ nw jax, v, MD N: NW, JAX, WU, FC, CO
3 WT, BI, MI, MSK WT MI N: NW, JAX, IV, MD, N: W, JAX, 1V VD, FH | M NW, JAX, WU, FC, O,
© FC, CO BI, MI
=

[}
= RP JAX. MD. EHL FC Y- RP, UT, WT, MI Y- RP, FC, UT, WT. MI Y. JAX, IV, MD, OH, WT
& | Scientific Application Hosting UT,WT ’BI N’" » 7| FC, UT, WT, MI N: RP NW. IA. FH. FC
g LB N: JAX, FH, FC, CO N: JAX, FH ot T T T
£ N CO, BI, M

g

o
8 Y- IV, WT

-~ Y: Y:RP -

= . RP, JAX, MD, FH, B, Y Y
E | 5o Producton MSK i N: RP, JAX, MD, FH,CO | N: JAX, MD, FH N: RR NW, JAX, 1A, FH,
d = t $] ) 3 = ] E) CO, Bl

*The Jackson Laboratory could more easily provide necropsy services (on mice only) for animals available from their
production services—other animals would have to be shipped and possibly imported and bred depending on the specific
research needs.

**The Jackson Laboratory could more easily provide imaging services (on mice only) for animals available from their
production services—other animals would have to be imported and bred before the specific research service could be
carried out.

Key Cancer Center Key Cancer Center
UVA University of Virginia SJ St. Jude Children’s Research Hospital
RP Roswell Park OH Ohio State University
JHU Johns Hopkins University SF University of California, San Francisco
usC University of Southern California WT Wistar Institute
NW Northwestern University SA Salk Institute
JAX Jackson Laboratory GT Georgetown University
WF Wake Forest University HI University of Hawaii
NE University of Nebraska NY New York University
IA University of lowa VT Vermont Cancer Center
v University of California-Irvine NM University of New Mexico
MD MD Anderson Cancer Center DV University of California, Davis
FH Fred Hutchinson Gancer Bl Burnham Institute
Research Center COH City of Hope National
CH University of Chicago Medical Center
DF Dana Farber/Harvard Cancer Center Mi University of Michigan
AE Albert Einstein College of OR Oregon Cancer Institute
Wwu Washington University-St. Louis PD Perdue University Cancer Center
FC Fox Chase Cancer Center DM Dartmouth: Norris Cotton
PA University of Pennsylvania Cancer Center
ut University of Utah, Huntsman IN Indiana University Cancer Center
Cancer Center MSK Memorial Sloan Kettering
Co University of Colorado Cancer Center
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The Burnham Institute’s Cancer Center in La Jolla, CA, has specialized expertise and high-end technologies that
focuses on various aspects of chemical biology research and early-stage drug discovery. We currently have adequate
capacity and/or could expand the following services to provide them for a fee to other Centers:

(1) Protein Expression for large-scale production and purification of multi-milligram quantities of recombinant protein in
bacterial, yeast, insect and eukaryotic cell systems;

(2) Chemical Library Screening, which provides access to a ~200,000 compound library and fully integrated, robotic
liquid handling systems for HT screening using either biochemical or cell-based assays;

(3) In silico Screening/Computational Modeling, which utilizes a dedicated Linux cluster, and applies docking algorithms
for screening a virtual library of >1 million compounds for hits against protein targets when a high quality 3-dimensional
structure is available;

(4) High-Throughput Microscopy, which houses several HT microscopes for cell-based screens using high-content
imaging, along with supporting software for automated image analysis;

(5) NMR, which includes a 500 MHz instrument equipped with automatic sample changer for applying chemical
compounds to protein targets, in addition to a 300 MHz instrument dedicated for chemical compound structure
determination, and a 600 MHz instrument for protein structure determination, as well as supporting computer
workstations and software for data analysis;

(6) X-ray Crystallography, which provides x-ray diffractometers and supporting computer workstations and software for
determination of protein/chemical compound complexes at atomic resolution;

(7) Medicinal Chemistry, which performs contract-based synthesis and purification of analogs of compounds using
medicinal chemistry approaches, including using structure-based methods for guiding medicinal chemistry efforts;

(8) Functional Genomics, which consists of HTS-formatted siRNA libraries.

Contact:

Kristiina Vuori, M.D., Ph.D
Acting Director, Cancer Center
Burnham Institute for Medical Research
10901 North Torrey Pines Road
La Jolla, CA 92037

Tel (858) 646-3129
FAX (858) 713-9929
e-mail: kvuori@burnham.org

Senior Administrative Assistant;
Ms. Trixi Czink
Tel (858) 646-3100, x3343
FAX (858) 713-6272
e-mail: trixi@burnham.org
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