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and opportunities to enhance the National Cancer Program (NCP) in coming years. The agenda for the
meeting was organized into two discussion panels.
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OPENING REMARKS—DR. LaSALLE D. LEFFALL, JR.

On behalf of the Panel, Dr. Leffall welcomed invited participants and the public to the meeting. He
introduced Panel members, provided a brief overview of the history and purpose of the Panel, and
described the aims of the current series of meetings.

Dr. Kripke reported that the Panel held Working Group meetings on February 19, June 30, and September
8, 2010, to discuss policy, research, and program recommendations for the 2009-2010 Annual Report to
the President. Dr. Kripke’s motion to accept all of the recommendations of the Working Group was
unanimously passed.

PANEL |
DR. JAMES DOROSHOW:

CHANGING THE NCI'S CLINICAL TRIALS SYSTEM TO MEET THE NEEDS OF THE
21°T CENTURY: FOCUS ON MOLECULAR CHARACTERIZATION OF TUMORS FOR
PATIENTS ENTERED ON CLINICAL STUDIES

Background

Dr. James H. Doroshow has been the Director of the NCI Division of Cancer Treatment and Diagnosis
since 2004. From 1983 to 2004, Dr. Doroshow was the Chairman of the City of Hope Comprehensive
Cancer Center Department of Medical Oncology and Therapeutics Research. From the time of his first
research grant in 1980, Dr. Doroshow was continuously funded by NCI until he moved to NIH in 2004.
He is the author of over 300 full-length publications in the areas of anthracycline antibiotic molecular
pharmacology, the role of oxidant stress in tumor cell signal transduction, and novel therapeutic
approaches to solid tumors. Dr. Doroshow served from 1990-92 as Chairman of the NIH Experimental
Therapeutics II Study Section, from 1995-2001 as a member of the Subspecialty Board on Medical
Oncology of the American Board of Internal Medicine, from 1999-2000 as Chairman of NCI’s Scientific
Review Group A-Cancer Centers, and from 2004—2007 as a member of U.S. Food and Drug
Administration’s (FDA) Oncologic Drugs Advisory Committee. From 2004-2005, Dr. Doroshow chaired
NCTI’s Clinical Trials Working Group, which developed a comprehensive set of initiatives to restructure
the national cancer clinical trials enterprise.

Key Points

®=  One of the most important issues currently facing NCI is the need to improve and update its clinical
trials system to meet the requirements of the 21* century. Necessary to this endeavor is the collection
of biospecimens for research and molecular characterization patients. Facilitation of these activities
will be essential to NCI’s quest to bring new, effective cancer-fighting treatments to patients.

= The development of predictive therapeutic markers encompasses a broad range of activities that begin
in the early stages of drug development. An assessment of NCI’s research portfolio reveals a large
amount of funding devoted to predictive marker identification, to early-phase feasibility testing, and
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to the detection of biomarkers. However, the resources needed to move past early discovery to the
development phase are lacking.

=  This resource need, along with the recent availability of stimulus funds, has led to the creation of the
Clinical Assay Development Program (CADP). This program provides intramural and extramural
resources to facilitate the efficient development of diagnostic tests needed to speed the evaluation of
molecularly targeted therapies. This program also serves to overcome the inefficiencies and lack of
support for therapeutic and predictive biomarker development. NCI is creating a rigorous
development process that will allow for the use of biomarkers in stratification, treatment assignment,
and eligibility assessment in the context of clinical trials. Resources will be provided to optimize
analytical performance and establish the clinical validity of biomarker studies.

®= The Clinical Assay Development Program (CADP) comprises four parts. The first is the Clinical
Assay Development Network (CADN), which is a group of Clinical Laboratory Improvement
Amendments (CLIA)-certified laboratories in academia and industry with the purpose of facilitating
the transition of biomarkers into the clinic in a manner that brings them closer to FDA certification.

= A Patient Characterization Center, the biomarker discovery piece, is being developed on the NCI-
Frederick campus. This center will be a model for the development of personalized, highly
prescriptive cancer care. This care will be based on traditional epidemiological and risk-factor
analysis combined with molecular and pharmacogenomic characterization of patients and their
tumors. Ultimately, the Center will have the capacity to perform complete genomic characterization
of patient specimens (normal and tumor). All of this information will be publicly available pending
patient consent.

®=  The Clinical Assay Development Centers (CADC) will work in concert with the CADN to create a
process to efficiently develop diagnostic tools that will address clinical needs, including but not
limited to tools that can assess prognosis, inform patient selection for testing of molecularly targeted
agents, and predict response to therapy. Initially, the emphasis will be on evaluating the performance
characteristics of assays proposed for use in clinical trials. The CADC and CADN will provide the
resources to optimize and validate assays. Project teams that include pathologists, statisticians, and
experts in assay development will be formed to design the studies needed to carry the assay
development process to completion.

= CADP will utilize an outside peer-review process by a special emphasis panel of individuals from
industry and academia. The most highly rated projects will be evaluated for their feasibility by
various internal committees and then overseen by a group of project management teams in
conjunction with NCI staff and the principal investigators.

®=  The fourth component of the CADP is the Specimen Retrieval System. A contract has been
established with Northern California Kaiser to provide these services.

= To date, eight CLIA-certified laboratories have signed contracts to participate in CADN. About half
of the staff for the Patient Characterization Center and CADC in Frederick have been hired and will
be operational by January 1, 2011. It is anticipated that the first application for utilization of the
CADP will be received in the first quarter of 2011.

DR. LISA RICHARDSON:

ADVANCING CANCER PREVENTION AND CONTROL THROUGH COORDINATION
AND DISSEMINATION
Background

Dr. Lisa C. Richardson is the Associate Director for Science in the Centers for Disease Control and
Prevention Division of Cancer Prevention and Control (CDC/DCPC). Her research focuses on access to

Boston, MA 3 September 22, 2010



cancer care, systems of care, health-related quality of life during cancer treatment, health disparities and
racial discrimination, and breast cancer treatment patterns of care. Dr. Richardson oversees the research
and scientific content of the DCPC products. The Division administers the only organized screening
program for low-income uninsured women in the United States (National Breast and Cervical Cancer and
Early Detection Program). The Division also administers the National Program of Cancer Registries. This
program, in collaboration with the NCI Surveillance, Epidemiology and End Results (SEER) registries,
covers 98 percent of the U.S. population for cancer incidence.

Key Points

The CDC Division of Cancer Prevention and Control provides essential public health services,
including monitoring health status; informing, educating, and empowering the public; mobilizing
community partnerships; developing policies and plans; linking people to needed services and
assuring care; and evaluating health services and conducting research. CDC views research as one of
its essential services and may mandate its programs to conduct more research in the future.

DCPC addresses cross-cutting issues across the cancer continuum, from prevention to diagnosis to
survivorship. Some of these issues include communications, surveillance (one of the CDC’s core
functions), genomics, and policy change. CDC provides health services in the context of the cancer
continuum, implementing interventions where the evidence is strongest. For example, evidence for
effective intervention for breast cancer may be strongest in the area of early detection, so that is
where CDC would devote most of its efforts to make an impact.

DCPC'’s largest health intervention initiative is the National Breast and Cervical Cancer Early
Detection Program. This program is for under- and uninsured women who would like to be screened
for breast and cervical cancer. To date, about 4 million women have been screened.

DCPC’s second-largest initiative is the National Program of Cancer Registries, which collects data on
the occurrence of cancer; the type, extent, and location of the cancer; and the type of initial treatment.
This program supports 45 state cancer registries, which are complementary to NCI’s SEER Program.

The third-largest DCPC health initiative is the National Comprehensive Cancer Control Program,
which currently supports 50 states, the District of Columbia, 7 tribal groups, and 7 U.S.-associated
Pacific Islands/territories to establish coalitions, assess the burden of cancer, determine priorities, and
develop and implement cancer plans.

The Prevention Research Centers is a network of public health agencies, community members, and 40
public health schools that conducts applied research in disease prevention and control. Within these
Centers, the Cancer Prevention and Control Network was established to provide expertise for research
that meets the Guide to Community Preventive Services standards. The Guide is a free resource that
offers program and policy suggestions to improve health and prevent disease in the community.

CDC cancer surveillance data have been used to inform the Agency for Healthcare Research and
Quality’s (AHRQ) National Healthcare Quality and Disparities reports and state snapshots, which
provide state-specific health care quality information. CDC also provided data for Healthy People
2020, which should be released in December 2010.

CDC’s foremost cancer priorities revolve around primary and secondary prevention. Primary
prevention involves implementing interventions known to reduce the risk of cancer forming—
vaccination (e.g., HPV, HBV), smoking cessation, obesity prevention, and increasing physical
activity. Secondary prevention is the early detection of disease, which encompasses the entire cancer
care spectrum, from getting screened to being diagnosed and receiving therapy and survivorship care.

As of 2006, there were nearly 12 million cancer survivors in the United States, which is 4 to 5 percent
of the total population. Yet, little research has been conducted on patients’ lived experience with
cancer. Elucidating the cancer patient’s experience and improving the quality of life of cancer
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survivors is one of CDC’s top priorities. Unfortunately, funding has not yet been provided to truly
make an impact in this area.

®= The current paradigm for translating research from “bench” to “beside” needs to change. Effective
health interventions must be informed by research. However, some public health officials estimate it
can take as long as 30 years to translate research into practice. One possible avenue to efficiently
disseminate research findings to the public is to utilize the existing public health infrastructure. For
example, CDC has cancer control programs in every state, which could serve as a vehicle to
disseminate information to the public.

= The CDC National Center for Chronic Disease Prevention has developed its own framework for
translating research into practice—the Health Promotion Knowledge to Action Framework. This
translation trajectory starts with the research phase and leads to dissemination and then
implementation and institutionalization of the evidence. A missing piece of this framework is how
health practice in the community can inform the development of interventions and research.

= CDC'’s future directions in the National Cancer Program include health reform, primary prevention,
policy change, protection of social justice, and enhanced surveillance and cancer registry applications
(particularly for comparative effectiveness research). Partnerships and collaboration will be key to the
accomplishment of CDC’s goals. Additionally, across all of its efforts, CDC will encourage programs
and researchers to disseminate and implement their findings among all population groups.

DR. RICHARD PAZDUR:

THE ROLE OF THE PHARMACEUTICAL INDUSTRY IN THE NATIONAL CANCER
PROGRAM

Background

Dr. Richard Padzur has a distinguished career in clinical and academic oncology in addition to his
experience as a regulatory expert at FDA. He has served as a practicing oncologist, researcher, and
teacher at Wayne State University, where he was director of the medical oncology fellowship program,
and at the M.D. Anderson Cancer Center at the University of Texas, where he was a tenured Professor of
Medicine and Assistant Vice President for Academic Affairs. He joined FDA in 1999 as the Director of
the Division of Oncology Drug Products and was named Director of the Office of Oncology Drug
Products in April 2005. He has authored over 160 peer-reviewed papers in the field of oncology, has
written chapters for over 30 oncology textbooks, and is the editor of two standard reference oncology
texts.

Key Points

= The field of oncology has changed dramatically since the inception of the National Cancer Program in
1971. This transformation is due in part to the emergence of the pharmaceutical industry in the cancer
field and the changing role of government in drug development.

= Government-supported drug development trials in the United States currently lack international
perspective. The vast majority of applications the FDA receives for new drug approval contain drug
development clinical trials and information that are international in scope.

= The internationalization of clinical trials does not create barriers but, rather, opportunities to develop
drugs faster. For example, the NCI Clinical Trials Cooperative Group Program could partake in a
collaborative effort with pharmaceutical companies in which NCI takes on the domestic components
of a trial and the pharmaceutical company handles international accrual of the trial. Such a
collaboration could also result in improvement in data quality. It is clear from the FDA perspective
that pharmaceutical companies collect an excessive amount of data on clinical trials. On the other
hand, trialists from other sectors, including the Cooperative Groups, may not provide all of the
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necessary data for timely submission of a new drug approval. Having an active, ongoing collaboration
with pharmaceutical companies for this endeavor might expedite drug development.

= There are many benefits to supporting international trials, such as faster trial accrual, especially for
rare diseases. Having international access to patients will only become more important as oncology
research delves deeper into defining molecular subtypes in smaller numbers of patients on clinical
trials. In addition to having access to larger patient populations and faster accrual, international trials
also provide information on drug efficacy in various ethnic populations. The U.S. has a large ethnic
population, yet representation of these population groups is often missing in trials conducted
exclusively in the United States. Additionally, internationalization of clinical trials allows integration
of ideas from other countries.

= Pharmaceutical companies that are developing drugs on an international basis must comply with
multiple drug regulators, not just FDA. FDA currently holds monthly teleconferences with the
European Medicines Agency and Health Canada in an effort to establish relationships with other
international drug regulators.

= The field of oncology drug development is also changing with the emergence of biomarkers.
Biomarkers inform patient selection for clinical trials. They can also provide insight into drug
disposition and activity and help relate these measures to clinical endpoints. Drug development
should be partnered with biomarker development very early in the development of drugs or biologics.
The use of biomarkers will result in greater efficacy in the population of interest and, possibly,
smaller clinical trials.

DR. BARRY STRAUBE:

CMS AND THE NATIONAL CANCER PROGRAM: THE “TRIPLE AIM” GUIDEPOST
Background

Barry M. Straube, M.D., is Chief Medical Officer at the Centers for Medicare and Medicaid Services
(CMS). Dr. Straube received an A.B. degree (magna cum laude, Phi Beta Kappa) from Princeton
University and received his M.D. degree from the University of Michigan Medical School. He is board-
certified in Internal Medicine and Nephrology.

Key Points

®=  The Centers for Medicare and Medicaid Services provides health benefits for more than 114 million
Americans through Medicare, Medicaid, and the Children’s Health Insurance Program. In fiscal year
2011, CMS will spend $784 billion on these programs.

®  The mission of CMS is to promote and ensure the health and health care of all their beneficiaries
across the three aforementioned programs. A goal of CMS is to transform the agency from a passive
payor/insurer of health to an active purchaser of high quality and value in health care. CMS follows a
“triple aim” approach to improve health services, which focuses on population health, the experience
of care, and per capita cost. CMS is particularly focused on reducing per capita costs while
maintaining high-quality health outcomes. The agency has multiple drivers or tools to ensure a high
level of quality and value.

= The first tool is contemporary quality improvement. Traditional quality improvement involves
identifying a problem, measuring it, devising an intervention to improve quality of what is being
measured, and implementing the intervention. Contemporary quality improvement entails evidence-
based interventions, rapid-cycle quality improvement, and accountability. This concept can best be
exemplified by the Quality Improvement Organization (QIO) Program. QIOs are private
organizations that are staffed by professionals, mostly doctors and other healthcare professionals, who
are trained to review medical care, help address beneficiary complaints about the quality of care, and
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implement improvements. CMS contracts with one organization in each state, as well as the District
of Columbia, Puerto Rico, and the U.S. Virgin Islands to serve as that state/jurisdiction's QIO
contractor. QIO contracts are three years in length. The current cycle began August 1, 2008, and
includes a number of cancer quality improvement tasks focused on prevention and the use of health
information technology.

= FEarly results after two years of the current QIO contract cycle reveal that over 96 percent of the 1,500
physician offices involved with the program are successful in reporting cancer rates and cancer
screening rates via direct submission of records from electronic health records (EHRs). All offices
using EHRs have been successful in increasing colorectal screening rates by at least 9 percent and
breast cancer screening rates by a minimum of 6 percent. These rates were calculated against a
control group of offices that do not track or report via EHR systems.

®=  The second CMS health improvement driver is transparency, which involves public reporting and
making healthcare data readily available. CMS has 17 separate prospective payment systems used to
pay for different clinical areas, such as doctors’ offices, hospitals, home health agencies, and nursing
homes. Quality measures are being reported through a host of tools on CMS.gov that allow
comparisons of different sites. Some CMS programs (e.g., physicians’ offices) have many cancer-
related measures to report, whereas others (e.g., inpatient hospitals) have none.

= There is a gross need to develop more measures for quality of cancer care and treatment. Currently,
the Hospital Inpatient Reporting Program has no cancer-related quality measures. The Hospital
Outpatient Reporting Program has one cancer-related measure to report mammography follow-up
rates. The Nursing Home program reports rates of chronic pain and post-acute pain, which abstractly
link to cancer. The Home Health program only measures rates of pain control and Hospice Care
reports symptomatic measures of some cancer types.

= CMS is sponsoring development of a host of cancer-related measures for the Hospital Outpatient
Reporting Program. Some of these measures include: a companion measure of the rate of breast
cancer detection following repeat imaging; adjuvant chemotherapy for colon and breast cancer; and
needle biopsy to establish cancer diagnosis prior to surgical excision.

= In the physicians’ office program, there are currently 22 measures that address cancer-related
diagnoses to some extent, but they are primarily process measures. Outcome measures and measures
of patient experience of care are needed.

= The third health improvement tool CMS utilizes is financial incentives. Value-based purchasing is
being implemented in hospitals, physicians’ offices, home health agencies, nursing homes, and other
types of sites to promote higher quality of care. More money will be given to those clinical settings
that exhibit better treatment and care outcomes, and less money will be given to those that have worse
outcomes.

= Regulation is the fourth improvement driver. CMS writes conditions of participation or conditions for
coverage for all 17 clinical settings through which health care is delivered. These conditions set and
demand basic levels of care and quality outcomes. A survey and certification process is implemented
to ensure provider settings are compliant with the conditions. These regulations are a powerful tool
that ought to be harnessed specifically to improve cancer care.

= The fifth CMS tool is coverage decision-making. CMS has an active role in the evaluation of
published evidence regarding the effectiveness of diagnostic and therapeutic modalities in cancer
care. Regular meetings of the Medical Evidence Development and Coverage Advisory Committee
(MEDCAC) are held to elicit advice from scientific experts in a public forum. Recent MEDCAC
meetings have been held on pharmacogenomics, biomarkers and cancer therapeutics, radiation
therapy for prostate cancer, and screening computed tomography colonography for colorectal cancer.
CMS also commissions technology assessments by the Agency for Healthcare Research and Quality
and other organizations on cancer topics.
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= Some recent national coverage decisions related to oncology involve allogeneic hematopoietic stem
cell transplantation (allogeneic HSCT), autologous stem cell transplantation (AuSCT), autologous
cellular timmotherapy treatment for metastatic prostate cancer, cryosurgery ablation for prostate
cancer, and liver transplantation for malignancy, among others.

=  CMS also has a Medicare Clinical Trials Policy, by which costs incurred during treatment for clinical
trials are paid. CMS will soon be implementing an FDA-CMS parallel review to streamline the
coverage and approval of oncology drugs.

®=  Under the Affordable Care Act, CMS will be implementing the Center for Medicare and Medicaid
Innovation (CMI). CMI will research new ways to encourage evidence-based coordinated care for
CMS beneficiaries.

DR. MICHAEL KELLEY:

IMPROVING CANCER CARE: LESSONS FROM VA
Background

Dr. Michael Kelley, M.D., F.A.C.P., is National Program Director for Oncology at the Veterans Health
Administration, U.S. Department of Veterans Affairs (VA). Dr. Kelley is also an Associate Professor of
Medicine in the Hematology and Medical Oncology department of Duke University School of Medicine.

Key Points

= The Veterans Health Administration (VHA), part of the Department of Veterans Affairs, provides
health benefits and care to the nation’s 24.8 million veterans. Currently, there are over 5 million
veterans enrolled in the VHA; 95 percent of those enrollees are male. The VHA comprises 153
hospitals, 951 clinics, and 21 regional networks and provides care for approximately 3 percent of all
cancer cases in the United States.

= Comparisons of care inside the VA system with that outside the VA have been conducted for an
impressive number of diseases, including cancer. The results of these comparisons show that care in
the VA is as good, if not better, on all the metrics used. The quality of VA health care is touted in
Phillip Longman’s book, Best Care Anywhere: Why VA Health Care Is Better Than Yours.

=  With regard to cancer, the main focus of the VA is on primary care—screening and prevention. Data
from the June 2010 VHA Facility Quality and Safety Report reveal that women in the VHA system
receive breast and cervical cancer screening at a rate at least 10 percent higher than outside of the VA.
For colorectal cancer, the screening rate is 20 percent higher in the VHA than outside the VA system.

= The VA is particularly noted for its data systems, which entail a completely integrated and
comprehensive electronic health record (EHR), a central cancer registry, and extensive administrative
databases.

= The VA EHR system identifies patients, based on age, who may require specific health care services
and alerts providers that those services are needed. These alerts arise in the Clinical Reminder Panel
and the healthcare provider can then indicate that screening has been done, directly order screening
tests, or indicate that the patient declines screening.

= High-quality health care requires healthy information systems. Effective electronic health systems
support efficiency, virtual clinics, cancer registry data (e.g., identification of clinical trials), and
patient centeredness. The VA systems allow patients access to EHRs at home or in the clinic or
hospital. My HealtheVet (http://www.myhealth.va.gov) is a Web portal where veterans can access
and download all of their health information.

®= There is a great need to improve the clinical trials system across the country. Within the VA, the
enrollment rate to NCI Cooperative Group studies is about half the rate of the rest of the United
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States. However, the rest of the nation is not faring well, either; less than 1 percent of cancer patients
enroll in NCI Cooperative Group trials. The barriers leading to these low enrollment rates include low
funding, narrow enrollment criteria, and unintended effects of well-intentioned regulation. New
regulations, from Institutional Review Boards (IRBs) or Health Insurance Portability and
Accountability Act (HIPAA) privacy and security rules, reduce the number of trials approved,
resulting in a loss of clinical trial expertise.

= Future therapeutic interventions in oncology must be “high yield,” meaning that they decrease
mortality by at least 25 percent. Historically, some chemotherapy agents have improved survival by a
much greater margin—chemotherapy agents for small-cell lung cancer improve survival by
fourfold—than more recent therapeutic treatments that have been less and less effective in terms of
improving survival.

= The few recent, successful high-yield therapeutic interventions have been biomarker-drug
combinations specifically related to single genetic alterations and associated tyrosine kinase
inhibitors. One such example is the development of the enzyme-inhibiting drug imatinib for treatment
of chronic myelogenous leukemia. These successful biomarker-drug interventions need to be
replicated and expanded to other tumor settings.

= The challenge with extending high-yield treatments to other cancer types is that many cancer cell
mutations are pharmacologically difficult to target (e.g., ras, p53, p16 mutations). Overcoming this
barrier requires alternative technological approaches to targeted cancer treatment, such as
nanoparticles and siRNAs (small interfering RNAs), which both may soon become clinically
applicable. When developing alternative interventions, cancer researchers must also consider that
cancer types with multiple mutations may be susceptible to multiple drugs.

®= A major barrier to biomarker-drug clinical trials is access to high-quality tissue specimens. The cost is
high for obtaining tissue samples to conduct research on personalized therapies, and the use of
bioinformatics to interpret trial results is very challenging. These barriers will become even more
pressing to overcome as The Cancer Genome Atlas (TCGA) progresses. TCGA is a comprehensive
and coordinated effort to accelerate understanding of the genetics of cancer using innovative genome
analysis technologies.

DR. PETER GREVATT:

UNDERSTANDING EARLY-LIFE SUSCEPTIBILITY TO CARCINOGENS

Background

Peter Grevatt, Ph.D., is Director of the Office of Children’s Health Protection and Environmental
Education, Environmental Protection Agency (EPA). He is also the Senior Advisor to EPA Administrator
Jackson for Children's Environmental Health. He is responsible for ensuring that all EPA decisions are
protective of children’s health and that EPA is an international leader on children’s environmental health
issues. Dr. Grevatt served as the Senior Science Advisor in EPA’s Office of Solid Waste and Emergency
Response and as the Senior Health Scientist in EPA’s Region 2 office. In these roles, Dr. Grevatt was
responsible for ensuring that science, public health, risk assessment, environmental justice, and children’s
health were fully considered in relation to a range of critical issues such as asbestos, polychlorinated
biphenyls, lead, and arsenic. Dr. Grevatt led the National Water Quality Monitoring program in EPA’s
Office of Water. More recently, as Director of the Economics, Methods and Risk Analysis Division in
EPA’s Office of Resource Conservation and Recovery, he provided leadership to the regions and states on
Resource Conservation and Recovery Act implementation, and provided health risk assessments and
economic cost-benefit analyses on major rulemakings. Dr. Grevatt received his B.A. degree in biology
from Earlham College and his M.S. and Ph.D. degrees in basic medical sciences from New York
University Medical Center.
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Key Points

Ensuring that chemicals are safe and noncarcinogenic is one of EPA’s top priorities. EPA is
particularly concerned with understanding the role of chemicals in increasing cancer risk to children
and other vulnerable populations—not just childhood cancers but cancers that can occur throughout
life that may be initiated during the childhood years. Cancer risk data are integral to the
implementation of multiple environmental statutes; however, in most cases, manufacturers are not
required to submit these data to EPA.

The EPA is working with Congress, members of the public, the environmental community, and the
chemical industry to reauthorize the Toxic Substances Control Act (TSCA). Several essential
principles of reform have been developed by the Administration to inform these efforts. First,
chemicals should be reviewed against safety standards that reflect protective risk-based criteria.
Second, manufacturers should provide EPA with the necessary information to conclude that new and
existing chemicals are safe. Third, risk management decisions should take into account the following:
sensitive life stages and vulnerable populations, cost, availability of substitutes, and other relevant
considerations. Fourth, manufacturers and EPA should assess and act on priority chemicals, both
existing and new, in a timely manner; in particular, for those that might impact sensitive life stages
and population groups. Fifth, green chemistry should be encouraged and provisions assuring
transparency and public access to information should be strengthened. Finally, EPA should be given a
sustained source of funding to implement TSCA.

Individuals at certain life stages, such as fetal development and early childhood and puberty, may be
more susceptible to the carcinogenic effects of certain chemicals. For example, more frequent cell
division during development can reduce the time available for DNA repair, resulting in the
perpetuation of genomic mutations. Some embryonic cells, such as brain cells, lack key DNA repair
enzymes. Some components of the immune system are not fully functional during early development,
and hormonal systems operate at different levels during different life stages. Induction of
developmental abnormalities can result in a predisposition to carcinogenic effects later in life.

A 1994 report of the National Research Council (NRC) recommended that EPA assess risk to infants
and children whenever it appears that risk among these populations may be greater than that among
adults. However, it is usually difficult to ascertain whether elevated risk exists. Standard cancer
bioassays involve sexually mature rodents, which provide little insight into early-life susceptibilities.

In response to the NRC report, EPA revised its cancer guidelines in 2005. These guidelines state that
direct data should be utilized whenever available and that “defaults,” or uncertainty factors, should be
employed only in the absence of critical information. Unfortunately, critical data are frequently
lacking when considering the potential susceptibilities of populations at different life stages. The
guidelines also emphasize that efforts should be made to understand the modes of action by which
chemicals are operating (i.e., the key events and processes that mediate the adverse events caused by
chemicals).

In the process of implementing the 2005 guidelines, EPA conducted a review of the scientific
literature. The review identified 27 rodent studies for 18 chemicals (a majority were mutagenic) that
had sufficient data reflecting postnatal and adult exposures to quantitatively estimate potential
increased susceptibility from early-life exposures. Ratios of juvenile to adult cancer potencies were
calculated for three study types: acute dosing, repeated dosing, and lifetime dosing. Most studies
demonstrated the perinatal period as a time of enhanced sensitivity to carcinogens.

Based on these findings, EPA issued guidance recommending the use of age-dependent adjustment
factors (ADAFs) to provide additional protection, but only for carcinogens with a mutagenic mode of
action since most of the early-life studies involved such carcinogens. EPA also announced that it
could develop additional “supplemental” guidance should new data become available to address other
modes of action. In addition, California and Minnesota have taken a more precautionary approach by
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applying ADAFs to all carcinogens regardless of mode of action unless data are available to show
that additional protection is not necessary.

= Of the numerous compounds in the EPA Integrated Risk Information System database, only eight are
either currently undergoing external peer review or have been concluded to have a mutagenic mode of
action. These include 1,2,3-trichloropropane, dichloromethane, acrylamide, polycyclic aromatic
hydrocarbon mixtures, ethylene oxide, formaldehyde, chloroprene, and trichloroethylene.

= EPA is not only concerned with the potential potency of compounds, but with the differences in how
people are exposed to chemicals throughout different life stages. Young children, for example, have
higher exposures to many substances than do adults because this life stage is associated with hand-to-
mouth behavior, crawling on floors, and other behaviors that may increase exposure.

= An improved understanding of early-life susceptibility to carcinogens in the environment is critical.
To meet this challenge, several approaches are necessary. First, the high-throughput toxicity testing
assays that are currently under development in EPA’s Computational Toxicity Center, as well as
those under development at NIH and at academic centers across the United States, will help yield a
better understanding of cancer risks and the environment. Second, additional data are needed to
improve estimates of infant and toddler exposures to chemicals. Third, data are also needed to reduce
uncertainty in estimating the impact of cumulative exposures to multiple toxicants. Fourth, an
improved understanding of the metabolic differences among different life stages is needed. Fifth,
methods for assessing cancer risk in clusters or “hot spots” must be developed. Sixth, an improved
understanding of why cancer risks may differ for children in socioeconomically disadvantaged as
opposed to more advantaged communities is critical. Finally, childhood cancer surveillance must be
improved so that data can be linked among studies in the United States and internationally.

DR. KYU RHEE:

SAFETY NET OPPORTUNITIES FOR THE NATIONAL CANCER PROGRAM
Background

Dr. Kyu Rhee serves as the Chief Public Health Officer of the Health Resources and Services
Administration (HRSA). Prior to joining HRSA, Dr. Rhee was Director of the Office of Innovation and
Program Coordination at the NIH National Center on Minority Health and Health Disparities. Before that,
he was Chief Medical Officer of Baltimore Medical System, Inc., the largest network of Federally
Qualified Health Centers in Maryland. In addition, Dr. Rhee served five years as a National Health
Service Corps Scholar and Medical Director at the Upper Cardozo Health Center in Washington, DC. Dr.
Rhee is board-certified in internal medicine and pediatrics. He received his medical degree from the
University of Southern California and did his residency in internal medicine and pediatrics at Cedars-
Sinai Medical Center in Los Angeles. Dr. Rhee also holds a master’s degree in public policy from the
John F. Kennedy School of Government, Harvard University. He received his bachelor’s degree from
Yale University in Molecular Biophysics and Biochemistry.

Key Points

®=  The mission of HRSA is to improve health and achieve health equity through access to quality
services, a skilled health workforce, and innovative programs.

= Nearly 19 million patients are served through the more than 8,000 sites affiliated with the HRSA-
funded Community Health Center Program. Over 500,000 people living with HIV/AIDS receive
services through more than 900 HRSA-funded Ryan White Clinics; two-thirds are members of
minority groups. Thirty-four million women, infants, children, and adolescents benefit from HRSA’s
maternal and child health programs. About 14,000 safety net providers participate in HRSA’s
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discount drug program. More than 6,700 National Health Service Corps clinicians are (or will be)
working in underserved areas in exchange for loan repayment or scholarships.

= HRSA’s Community Health Center Program is the largest primary care system in the United States.
Nine of every 10 patients served are below 200 percent of the poverty level, 4 out of 10 are
underserved, and 1 out of 3 are children. HRSA expects in the next five years to nearly double the
number of patients served, from close to 19 million to close to 40 million people. Half of these health
centers have electronic health records, offering the infrastructure to conduct research that relates to
cancer screening and other issues related to cancer care. HRSA aims to implement electronic health
records for 100 percent of its health centers by 2014.

= HRSA is involved in a number of cancer screening, prevention, and treatment initiatives. For
example, the Community Health Center program has a referral network in place to provide services
like mammograms and colonoscopies, as well as other interventions to screen for cancer. The
HIV/AIDS Bureau has programs aimed at smoking cessation. The Maternal and Child Health Bureau
has a number of programs that relate to breast, cervical, and colon cancer screening. The Bureau of
Health Professions has a patient navigator program that sponsors community health workers to
promote cancer screening. The National Health Service Corps comprises a large cadre of individuals
who treat primarily those populations that experience health disparities, including disparities related
to various cancers. Many HRSA-funded community-based centers are doing important work to
promote healthy behaviors—such as screening, healthy eating, and tobacco cessation—through
primary care and public health interventions.

= A report published recently in the American Journal of Public Health analyzed statistics on several
leading causes of death in the United States over the last 50 years. It was found that most of the
diseases for which at least a 50 percent reduction in age-adjusted death rate occurred between 1950
and 2000 exhibited “triangulation,” meaning that researchers, public health professionals, and
primary care providers worked together to ensure that innovations were developed and disseminated.

® The research innovations driven by NCI are critical to reductions in cancer-related mortality and
morbidity. HRSA, as a health care delivery system, can use its infrastructure to support research and
help widely diffuse the results of this research through its primary care and public health channels.

= HRSA is poised to make contributions to the NCP in key areas. Chief among those are addressing
longstanding research challenges—such as establishing and maintaining trust with safety net
communities and improving enrollment of more diverse populations in research—and building
evidence not just through research but through practice.

DR. GEORGE SLEDGE:

THE CLINICAL TRIALS INFRASTRUCTURE AND THE FUTURE OF CANCER
RESEARCH

Background

Dr. George W. Sledge, Jr., is President of the American Society of Clinical Oncology (ASCO). He is also
the Ballve-Lantero Professor of Oncology and Professor of Pathology and Laboratory Medicine at
Indiana University School of Medicine and the Simon Cancer Center. He received his undergraduate
degree from the University of Wisconsin and his medical degree from Tulane University. He completed
his residency at St. Louis University and his fellowship at the University of Texas, San Antonio. Dr.
Sledge’s research interests include molecular and tumor biology, growth factors, and cytokines related to
breast cancer.
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Key Points

It has been stated that the field of cancer research has entered a revolutionary era, made possible by
the proliferation of so-called “omics” (i.e., genomics, proteomics, metabolomics), the availability of
new compounds through computational chemistry, the increase in data availability for all cancer
researchers, and the digitization of scientific information, which has the potential to exponentially
increase the ability to collaborate . However, revolutionary progress has not occurred in the clinic.

The time to develop, initiate, and complete Phase III trials has increased steadily in recent years and,
not coincidentally, has been associated with an increase in the regulatory burden on those performing
trials. The U.S. clinical trials workforce has shrunk in the face of increasing globalization of clinical
research science. NCI funding for the Cooperative Groups has significantly declined over the last
decade. As a result, the number of new molecular entities reaching the clinic has decreased in recent
years.

A biomarker-driven approach to cancer research adds additional burdens to the clinical trials
infrastructure. Biomarker research, for example, necessitates special requirements for the collection,
transportation, and analysis of samples, as well as special regulatory requirements. In addition,
identifying and accruing patients to trials testing drugs that target specific mutations found in only
small populations is difficult, particularly for cancers that are not diagnosed in a large number of
people. Finally, the issue of “genomic chaos”—the fact that there are multiple drivers for most
cancers but not the same multiple drivers in most patients within a cancer— presents immense
challenges.

Underlying these challenges is the need for a trained clinical trials workforce. Unfortunately,
participation in national Cooperative Group trials is detrimental to one’s career. There are conflicting
demands on time, even within academia: clinicians in hospital systems have heavy patient-care and
administrative workloads and share teaching roles with their laboratory colleagues. Clinicians also
face lack of career advancement for participating in these trials. These problems are exacerbated in
nonacademic settings.

Solutions exist to overcome these challenges. First, the Cooperative Group system must be revamped
with the input and active cooperation of FDA, CMS, academic and practice sites, and the Cooperative
Groups themselves. Second, health information technology should be used to drive clinical research;
the systems used by the VA and CMS are models for this. Third, the regulatory landscape within
which clinical trials are conducted must be reenvisioned. Fourth, novel clinical trials methodologies
must be developed. Finally, the clinical trials workforce must be revitalized.

DISCUSSION AND CONCLUDING COMMENTS:

PANEL |
Key Points

The operational definition of the NCP should be to extend life through prevention and treatment of
cancer and to improve quality of life for those living with cancer. Attention should also be paid to
reducing the costs of cancer control and treatment.

The NCP seems to lack a set of priorities, goals, and objectives. The Affordable Care for America Act
charged the Secretary of the Department of Health and Human Services (HHS) to determine national
priorities for quality of care and to collect and report quality-related data. Identified priorities and a
strategic plan for achieving them will be delivered to Congress by January 1, 2011. A strategy for
disease prevention is currently being developed through a similar process and should be made public
by March 2011. The Affordable Care Act also called for the formation of an Interagency Working
Group chaired by the President to oversee the implementation of the components of the Act. The
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Panel should consider recommending to the President that cancer be included as a major focus in
these efforts.

The current administration has implemented a number of trans-HHS working groups to address a
number of areas of interest, including tobacco, obesity, and hepatitis infection. The Panel may want to
consider recommending the formation of a trans-HHS group focused on cancer. It is important that
trans-HHS and other coordinated efforts be focused on specific goals (e.g., improving certain
processes) and be transparent to those outside of the Federal Government.

There are many competing requests to serve on committees related to various aspects of health care.
People and organizations would be more likely to participate in an effort to build a collective vision
for the NCP if the call to do so came from an influential source such as the President. In addition,
strong leadership and resources (including support staff) are needed.

It is important that any NCP strategy address the entire cancer continuum. In addition to improving
treatment, efforts should be made to implement proven interventions to address known risk factors
(e.g., smoking, obesity) in meaningful ways in order to reduce the risk of cancer. In addition, there
should be frank discussions about end-of-life care so that patients are not given unnecessary
chemotherapy and are provided appropriate palliative care services. Although this could result in
considerable cost savings, cost is not the only reason for having these discussions—they will also
result in more appropriate patient care.

When envisioning the future of the NCP, it is important to ensure, to the extent possible, that the
strategies implemented will be sustainable over time. This includes strategies related to health care
costs, drug development, treatment, regulation of potentially carcinogenic chemicals, and quality
improvement.

When considering the future of the NCP, stakeholders should identify and clearly define the most
urgent problem or a small number of problems that need to be solved. Identifying these priorities by
committee—particularly a trans-agency committee—may not be the most effective approach; such
groups often work slowly, with participants’ interest waning over time. It is sometimes useful to have
a priority identified by someone in an influential position, such as the First Lady championing work
in the area of childhood obesity.

Identification of priorities for the NCP is complicated by the fact that cancer is a set of diverse
diseases. It may be more effective to develop priorities for more granular components of cancer (e.g.,
advanced breast cancer). The cancer control continuum graphic may be a useful tool for helping to
identify the most promising opportunities for evidence-based intervention for various cancer types
and subtypes.

A vision for the NCP should include efforts to address the delivery of care. The elements of effective
care delivery environments must be identified in order to facilitate quality improvement and cost
reduction. Consideration must also be given to how to ensure that guidelines and recommendations
for best practices are followed in the diverse care delivery environments and populations across the
United States.

There seems to be a lack of coordination and communication among the federal agencies and
programs that address cancer. At a minimum, the HHS components involved in cancer (e.g., NCI,
FDA, CMS, CDC) should be aware of ongoing relevant activities across HHS. This knowledge will
likely lead to opportunities for collaboration, which should enhance the quality of the work being
done. In particular, there should be links between research, practice, policy, and education.

There are silos within the Federal Government—people view themselves as employees of a certain
agency, even within HHS, rather than part of a cross-cutting team working within the larger context
of a National Cancer Program. Agencies and programs also often feel intense pressure to accomplish
the tasks that have been assigned to them. This can result in very focused activity that does not
facilitate collaboration or information sharing among federal entities.
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There are rules and regulations in place that prevent agencies from working in concert. If these
agencies were better able to communicate and work together, it is likely that effective therapies would
get to patients more quickly and ineffective therapies would be recognized and discarded earlier. One
option would be for HHS to have a small number of employees who are able to float between
different agencies. This could foster communication and collaboration not just among high-level
leadership, but among program staff who are more closely engaged in day-to-day activities.

There should be standing agreements between federal agencies regarding communication. FDA has
established policies regarding communication with Canadian and European regulatory agencies,
which facilitates interaction. It was noted that in many instances, FDA communicates more
effectively with these foreign entities than with other U.S. agencies. Written agreements regarding
communication between HHS divisions are currently generated on an ad hoc basis but it would be
useful to have standing agreements that address issues such as confidentiality.

It is important that partnerships be forged among the various NCP stakeholders, including federal
agencies, the private sector, and the public. It was noted that grantees of some community-based
federal programs, including the National Comprehensive Cancer Control Program, are required to
form multidisciplinary collaborations and engage minority and ethnic populations in order to receive
funding. However, the federal agencies and programs working on a national level often fail to create
these types of collaborations.

Staff members from the NCI Division of Cancer Treatment and Diagnosis have monthly conference
calls with FDA representatives to provide information to and solicit input from FDA regarding
ongoing clinical trials. This type of regular communication is what is needed to achieve functional
coordination. Less frequent interactions (e.g., yearly meetings) are not sufficient to meet this goal.

A collaborative approach to dissemination is being conducted as part of the Cancer Prevention and
Control Research Network, a joint effort of CDC and NCI. CDC, NCI, and other federal and
nonfederal partners also jointly sponsor Cancer Control P.L.A.N.E.T., a Web portal that provides
access to data and resources that can help planners, program staff, and researchers to design,
implement, and evaluate evidence-based cancer control programs. In addition, the CDC Division of
Cancer Prevention and Control and the NCI Division of Cancer Control and Population Sciences have
recently initiated regular conference calls to discuss ongoing activities.

A memorandum of understanding (MOU) was recently developed between FDA and CMS that will
facilitate information sharing between the two agencies regarding the review and use of FDA-
regulated drugs and devices. The goal is that drug and device manufacturers will be able to meet
simultaneously with FDA and CMS to ensure that clinical trials are designed in a way that addresses
the concerns of both agencies. It took approximately five years to generate the MOU, which is
currently open for public comment.

EPA depends heavily on data generated by NIH, academia, industry, and other organizations. There
are also some task forces that include representation from EPA and other federal agencies, including
the President’s Task Force on Environmental Health Risks and Safety Risks to Children, which is co-
chaired by EPA and HHS, and the Environmental Justice Taskforce.

Information about ongoing activities within the NCP is often presented at meetings of the National
Cancer Advisory Board (NCAB). Although the NCAB is an advisory board for NCI, these meetings
often include discussion of a wide range of activities that would also be of interest to other NCP
stakeholders.

Adoption of electronic health records across the NCP is not an option—it is a necessity. The
emergence of high-throughput diagnostic tests such as whole-genome sequencing will generate data
that will be unmanageable with current data management and health delivery systems. Robust health
information technologies are needed and will ultimately become an integral part of all aspects of
research and clinical care. Widespread implementation of EHRs will benefit quality assessments and
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may help contain costs. It is important that EHRs be easily transferred between institutions (i.e.,
systems must be interoperable). It was noted that although the VA has EHRs for care delivered within
the VA system, it is not possible to electronically capture information about care patients receive
outside of the VA system.

If interoperable EHR systems were adopted across the country, there would be technological
solutions to some of the health care delivery problems facing the NCP. Algorithms could be
developed to help providers make decisions about care based on the characteristics of their patients
and their patients’ tumors.

The Federal Government should not attempt to create EHR software but should instead create
standards and require interoperability of EHR systems.

The costs of health care cannot be ignored. The VA delivers health care at a rate that is slightly less
than half that of health care outside the VA system.

There should be continued and increased investment in research into the basic biology of cancer.
Importantly, a functional, not just descriptive, understanding of cancer biology is needed. This
knowledge should inform research, regulatory systems, and delivery of care. A greater understanding
of disease biology will lead to development of novel drugs. Many drugs currently under development
are “me-too” drugs that are similar to those already in use and are unlikely to transform cancer
treatment. It is also essential that mechanisms be developed and sufficient resources be devoted to the
translation of scientific findings from the discovery phase to something that can be implemented to
reduce cancer risk or effectively treat cancer.

It is important to focus resources on primary risk factor reduction (e.g., smoking cessation, reduction
of obesity). In this regard, more community-based research is needed to identify the environmental
factors that can help reduce risk.

A more refined approach is needed for the management of chemicals. Under the current system,
chemicals can be in use for several decades before their ill effects are documented. The burden of
establishing the safety of chemicals should be shifted from the government to industry.

The current clinical trials regulatory system is the result of sequential changes often made in response
to unfortunate events and is not effective or efficient. It is particularly ineffective for multicenter,
international trials for which the IRB review and adverse event reporting process can be very
cumbersome. The regulatory system needs to be redesigned for the 21* century based on thoughtful
consideration of what needs to be accomplished. Trials need to be activated more quickly and need to
be available where patients are being treated, even though there will be only a few eligible patients at
any given site. This is even more critical as marker-based trials become the norm, as there will likely
be fewer eligible patients at any given site. Although challenging, it is possible to resolve the
problems with the clinical trials regulatory system.

Researchers working in the realms of discovery and development need to consider how their findings
will be translated and or disseminated. Research will not benefit the public unless it can be
successfully applied in real-world situations.

There is often discussion of the importance of translating from the “bench” to the “bedside,” but it is
also important to conduct “curbside” research to gain practical information about the populations
being served by the NCP. Curbside research has relevance to cancer prevention, identification of
environmental factors in cancer, dissemination of interventions, and cost reduction.

The NCP cannot ignore the factors outside of the health care delivery system that influence cancer,
including the widespread availability of fast food and the need to further decrease smoking rates,
particularly among young people.
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= Researchers from disciplines that are not normally involved in cancer research should be engaged in
order to gain fresh insights into factors that can influence cancer risk reduction, development of
treatments, and delivery of care.

= The costs of cancer care must be brought under control. Many patients who should not be treated are
being given medications, and more expensive drugs are often used even when less expensive
alternatives exist.

®= The President’s Cancer Panel should be given the resources necessary to facilitate some of the
activities that have been described during the discussion.

=  There should be a national program or project devoted to reducing cancer health disparities.

PUBLIC COMMENT
Key Points

= Researchers should develop the discipline of predictive oncology in order to predict the cancer risk of
individuals based on their genetic predisposition, environmental exposures, and other factors.

=  The National Aeronautics and Space Administration (NASA) has a history of bringing together
individuals from various backgrounds to solve problems using a systems approach.

= Rather than working to fractionalize cancer by defining more and more disease subtypes, there should
be investment in discovering the underlying mechanisms that drive many types of cancer. In this
regard, cancer biology research needs to look beyond the genome and single cell and consider
microenvironment and multicellular dynamics.

= The Department of Defense (DoD) has always involved patient advocates in research and invests
heavily in cancer research. Representatives from DoD should be involved in conversations about the
future of the NCP. DoD was invited to send a representative to this meeting; however, a
representative did not attend.

= There is some evidence that cancer is biphasic, with an early initiating event causing the formation of
a cancer lesion that may lie dormant and/or undetectable for several years and later exposures or
events causing the preexisting lesion to “reawaken” and progress to clinically detectable cancer.
Evidence for this notion comes from autopsy analyses of individuals who died as a result of trauma
and had not been diagnosed with cancer before their death. A large portion of these individuals were
found to have cancerous lesions but it is likely that only a small percentage of these would have
eventually progressed to clinically detectable cancer. It may be possible to identify ways to prevent or
reduce the risk of these types of early lesions from progressing to a life-threatening stage.

PANEL Il

DR. JUDY GARBER:

THE FUTURE OF CANCER RESEARCH: ACCELERATING SCIENTIFIC
INNOVATION

Background

Judy E. Garber, M.D., M.P.H, is Director of the Center for Cancer Genetics and Prevention at the Dana-
Farber Cancer Institute and Associate Professor of Medicine at Harvard Medical School. She is President-
Elect of the American Association for Cancer Research, the largest organization of cancer researchers in
the world. Dr. Garber is a medical oncologist and clinical cancer geneticist. Her work has focused on the
genetics of breast and ovarian cancer and the management of individuals at increased risk for these
diseases. Her translational research has recently included the evaluation of novel agents targeting DNA
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repair defects in the treatment and prevention of triple-negative or basal-like breast cancer, particularly
platinums and PARP inhibitors.

Key Points

= Cancer research in the 40 years since the National Cancer Act has led to an explosion of molecular
and other knowledge about cancer. It is hoped that by extrapolating data generated in trials to the care
of patients, it will be possible to move to a more personalized model in which tumors and individual
patients are characterized and cancer is prevented, diagnosed, and treated in more specific ways.
Characterization of tumors will involve analysis of thousands of genes to identify molecular
alterations that are driving cancer growth and survival. Ultimately, the goal is to target those
alterations with treatments that treat and attack the defect and, therefore, spare the normal cells.

= This leads to a new model of thinking that recognizes that molecular and genetic factors—which may
be similar across several disease sites—are more clinically important than the tissues in which the
tumor arose. For example, instead of classifying breast cancer as one disease, it is understood that
some patients’ breast cancers have an estrogen receptor driving the tumor, some have a HER2
molecule driving the tumor, and some have neither.

= In order to make this vision a reality, it will be necessary for researchers to partner with patients, who
need to contribute both tumor samples and normal cells. This approach will also require the ability to
store, process, retrieve, and analyze these samples, and to look for even smaller samples that can be
reliably characterized. Clinical annotation of these biospecimens will be critical to answer many
important questions, such as: What were the risk factors? What were the treatments? What were the
complications of those treatments? And what was the outcome, going forward over a long period of
time? Finally, there must be an investment in bioinformatics and biostatistics to manage the immense
amount of data from tumor samples, patients, and large genetic epidemiologic studies.

= In order to attract young investigators to cancer research, it is important that the field be an exciting
and attractive career option. Unfortunately, since 1971, the age at which investigators receive their
first RO1 grant has increased by nearly 10 years to over 40 years of age. This change has been driven
in part by a loss of funding for small grants that allow young investigators to generate the data needed
to write successful RO1 applications.

=  Experts in bioinformatics and biostatistics are needed to help cancer researchers analyze and manage
the large data sets being generated through high-throughput molecular analysis and large genetic
epidemiology studies.

= Large-scale genetic studies that scan all the chromosomes can be used to look for genetic markers that
may be useful in modifying screening practices for individuals with higher- or lower-than-average
risk.

= The cost of DNA sequencing is quickly decreasing. It is anticipated that the cost of sequencing an
entire human genome will soon be below $1,000. This will be a powerful tool for identifying genetic
aberrations that drive familial cancers.

= Pharmacogenomics is emerging as a useful tool for identifying patients who are likely to benefit from
a given drug as well as those who are likely to experience side effects from the drug.

= In the case of breast cancer, cancer genetics has identified individuals at highest risk of disease.
Although all of the genes associated with hereditary breast cancer have not yet been identified, those
that have, such as BRCAI and BRCA2, allow geneticists to determine the contributions to a woman’s
risk of breast cancer from both her father’s and mother’s side of the family. It is now understood that
the risks associated with these mutations are quite high.

®=  When an individual is found to have a cancer-associated genetic mutation, there are often clear
implications for that individual’s care. For example, although surgery is not a preferred solution,
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mastectomy can reduce cancer mortality in high-risk women by as much as 50 percent for breast
cancer, and removal of the ovaries can reduce ovarian cancer risk by 80 percent in premenopausal
women. Identification of a mutation in an individual also presents options for that individual’s
relatives, who are then able to determine whether or not they not share the mutation and, thus, have a
high risk of developing cancer.

= To address the challenges that lie ahead, several strategies are critical. First, collection of tumor and
germ line specimens must be prioritized to facilitate identification of targets and markers of risk and
assessment of toxicity and efficacy. In addition, systems to annotate these specimens must be
developed. New models for clinical trials must be identified and developed to make the rapid
advances possible. New approaches must be developed to ensure that patients’ privacy is protected so
that patients will not be afraid to have information in their medical records made available to
researchers. Increased investment in the next generation of cancer researchers, as well as in
bioinformatics, is needed. And finally, new strategies to attract increased research funding are critical.

DR. SHARYL NASS:

THE NATIONAL CANCER POLICY FORUM: A STRONG VOICE IN NATIONAL
CANCER POLICY FORMATION

Background

Sharyl Nass, Ph.D., is Director of the National Cancer Policy Forum (NCPF, the Forum) at the Institute of
Medicine (IOM). Over the past 10 years, she has served as study director and senior program officer at
the IOM, working with the Board on Health Sciences Policy, the Board on Health Care Services, and the
National Cancer Policy Board and Forum. Her previous work at the IOM focused on topics including
improvement of cancer clinical trials, development of cancer biomarkers, strategies for large-scale
biomedical science, development of technologies for the early detection of breast cancer, improvement of
breast imaging quality standards, the HIPAA Privacy Rule, and contraceptive research and development.
Her current position at the Institute of Medicine combines her dual interests in biomedical research and
health science policy. With a Ph.D. in cell and tumor biology from Georgetown University and
postdoctoral training at the Johns Hopkins University School of Medicine, she has authored papers on the
cell and molecular biology of breast cancer. She also holds a B.S. in genetics and an M.S. in
endocrinology/reproductive physiology, both from the University of Wisconsin-Madison. In addition, she
studied developmental genetics and molecular biology at the Max Planck Institute in Germany under a
fellowship from the German Heinrich Hertz-Stiftung Foundation. Dr. Nass was the 2007 recipient of the
Cecil Award for Excellence in Health Policy Research.

Key Points

= NCPF provides a continual focus on cancer policy within the National Academies and addresses a
broad range of issues related to the prevention and treatment of cancer. The four main objectives are
to: identify emerging high-priority policy issues in the nation’s effort to combat cancer; examine
those issues by convening activities that promote discussion and potential opportunities for action;
inform stakeholders about critical policy issues through the published reports; and lay the groundwork
for IOM consensus committee studies.

=  NCPF comprises a distinguished membership and includes representatives of each of the sponsors of
the Forum, which include NCI, CDC, American Association for Cancer Research (AACR), ASCO,
American Cancer Society (ACS), Association of American Cancer Institutes (AACI), Oncology
Nursing Society, C-Change, the CEO Roundtable on Cancer, and Novartis. A number of at-large
experts are appointed to the panel.

= NCPF has published several reports on topics ranging from precompetitive collaboration to HIPPA
privacy rules to biomarkers. All are free online via PDF, or are available for purchase. One report in
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particular, 4 National Cancer Clinical Trials System for the 21st Century, led to a consensus study on
the Cooperative Group program of NCI.

=  The committee convened by NCPF to issue a consensus statement regarding the cancer clinical trials
system identified several challenges facing the NCI Cooperative Group program. For example, its
clinical trials infrastructure has not evolved adequately to incorporate the rapid pace of biomedical
discovery. The processes are very inefficient; delays are so excessive that many trials are never
completed. Government oversight has become extensive and complex. Funding has been stagnant and
inadequate. Industry trials are moving overseas. Biomarker-driven selection of personalized medicine
will enhance the outcome of trials and the benefits for patients, but will also raise the cost and
increase the complexity of cancer clinical trials.

=  The Committee’s overarching conclusion was that the academic, governmental, and commercial
sectors must join with the public to develop a 21st century trial system to more effectively leverage
scientific advancements and translate them into public health benefits by improving the scientific
technology efficiency and timely completion of the very best cancer clinical trials.

= The Committee also identified four goals, with strategies for each of these goals, to meet the above
objective. Goal 1 is to improve the speed and efficiency of the design, launch, and conduct of clinical
trials. Goal 2 is to incorporate innovative science and trial design into cancer clinical trials. Goal 3 is
to improve the means of prioritization, selection, support, and completion of cancer clinical trials.
Goal 4 is to incentivize the participation of patients and physicians in clinical trials.

= There were several key messages in the consensus report. First, clinical trials make tremendous
contributions to improving cancer care, but processes must be more efficient and streamlined, with
more rigorous prioritization, and costs must be adequately reimbursed. Second, all stakeholders share
the goal of improving patient care. These stakeholders include clinical investigators, pharma/biotech,
government funding and regulatory agencies, patients and their advocates, and health care payors, and
each looks at the shared goals through different lenses. All stakeholders need to participate and
collaborate in implementing these recommendations.

= Currently under development are three reports on the value of cancer care, the oncology workforce,
and a rapid learning system that provides the groundwork for a new consensus study on improving
the quality of cancer care. In addition, the Forum is hosting a National Cancer Policy Summit on
October 25th in Washington, DC. The plan is to convene key thought leaders to identify and discuss
the most pressing policy issues in cancer research and care. The Forum welcomes written input on
policy issues from any stakeholder at any time.

DR. WILLIAM HAIT:
DRUG DEVELOPMENT IN THE 21°" CENTURY
Background

William N. Hait, M.D., Ph.D., is Senior Vice President and Worldwide Head of Hematology and
Oncology for Johnson & Johnson. Prior to joining Johnson & Johnson, Dr. Hait was the founding
Director of the Cancer Institute of New Jersey and Professor of Medicine and Pharmacology and
Associate Dean for Oncology Programs at the University of Medicine and Dentistry of New Jersey-
Robert Wood Johnson Medical School. Previous to this, he was Chief of Medical Oncology at the Yale
University School of Medicine, where he also served as Associate Director of the Yale University
Comprehensive Cancer Center, Director of the Breast Cancer Unit, and Co-Director of the Lung Cancer
Unit at the Yale University School of Medicine, and Associate Professor of Medicine and Pharmacology.
Dr. Hait served as President of the American Cancer Society, Middlesex Unit, in 1998 and is currently a
member of its Board. He is a member of the Medical Advisory Board of both the New Jersey Breast
Cancer Coalition and the Susan G. Komen Foundation, and is an active member on Scientific Advisory
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Boards of several universities. He served on various committees for the American Association for Cancer
Research, the American Society of Clinical Oncology, the Association of American Cancer Institutes, and
the National Cancer Institute Board of Scientific Advisors. Dr. Hait served as President of the American
Association for Cancer Research from 2007 to 2008 and was elected treasurer in 2010. Dr. Hait earned
his B.A. from the University of Pennsylvania and his M.D. and Ph.D. from the Medical College of
Pennsylvania. He is board-certified in internal medicine and medical oncology.

Key Points

The drug development process is slow, expensive, and inefficient, which prevents highly effective
drugs from being consistently delivered to patients. Many new drugs provide incremental benefits at
high costs. In addition, with only 5 to 12 percent of drugs that enter the clinic actually achieving
approval, the current drug development model is unsustainable. There are several challenges to
effective drug development, seven of which are outlined below.

The first challenge is understanding target in context. The current approach begins with selecting a
target that appears valuable and then developing an optimized drug. The safety of this drug is then
tested, also looking for a signal that it might actually be effective. Then, indications are selected
where the target is thought to be important. This results in a failure rate of about 90 percent. An
alternative is to start with a better understanding of a particular cancer and, within that tumor type,
define the unmet need and then, study the biology or pathophysiology underlying that particular
group of patients and define and validate the best targets, and then develop a series of drug
candidates.

The second challenge is developing predictive preclinical models. Cultured cells and xenograft
models using cultured cells are of limited utility in this regard as they do not closely resemble human
cancer cells. There is a need to develop models that better mimic human cells. Placing cancer cells
from real patients directly into animals is likely a step in the right direction.

The third challenge is collaborating with regulatory agencies. The various regulatory bodies in the
United States and around the world have different requirements regarding the magnitude of benefit
relative to risk necessary for approval of a drug. There is also a tendency to test new drugs in the
patients least likely to respond and least likely to benefit—those who are the most refractory and
heavily pretreated. In addition, it takes considerable time to move those drugs through the clinical
trial and regulatory process so that they can be given to the patients most likely to benefit—a process
that could be ameliorated with the validation of biomarkers as surrogate endpoints in clinical trials.

The fourth challenge is developing personalized treatments. Many recently developed targeted
treatments cost up to $100,000 per year and only work 10 or 20 percent of the time. The old model of
drug development was that of a blockbuster drug with a small benefit to many patients. The new,
emerging model is that of a “niche buster,” a drug that delivers a large benefit to a much smaller
segment of the population.

The fifth challenge is credentialing biomarkers of safety and efficacy. Biomarker research is key to
translating discoveries into more effective means of diagnosing and treating patients. Regulatory
authorities (e.g., the FDA Critical Path Initiative) already put pressure on the utilization of biomarkers
in the drug development process and payers are looking for predictive biomarkers to increase
performance.

The sixth challenge is developing drugs at affordable prices. Few patients with metastatic solid
tumors are cured, and increases in survival are usually brief. In addition, health care costs and
emerging economies like China and India, where patients cannot afford the costs of drugs, will drive
down future prices and require more efficient drug development.

The seventh challenge is building a dedicated translational research workforce. There is a great need
to create a stable, effective army of translational researchers to better link biology and medicine and
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to develop academic partnerships to facilitate translation of laboratory discoveries to the practice of
medicine.

DR. JOHN AUERBACH:
ROLE OF STATE AND HEALTH DEPARTMENTS IN CANCER EFFORTS
Background

John M. Auerbach, M.B.A., is President-Elect of the Association of State and Territorial Health Officials.
He is also the Commissioner of the Massachusetts Department of Public Health, an appointment he
received in 2007. Under his leadership, the Department has developed new and innovative programs to
address racial and ethnic disparities, promote wellness (including the Mass in Motion campaign), combat
chronic disease, and support the successful implementation of the state’s health care reform initiative.
Prior to his appointment as Commissioner, Mr. Auerbach was the Executive Director of the Boston Public
Health Commission for nine years. Prior to that, he worked at the State Health Department for a decade,
first as the Chief of Staff and later as an Assistant Commissioner overseeing the HIV/AIDS Bureau.

Key Points

= State public health departments are actively involved the continuum of cancer care—from prevention
and screening to policy. In particular, state public health departments have important roles in data
collection, quality assurance, access to care, and environmental health.

= State public health departments also play an important role in data collection via each state’s cancer
registry. Each department pays particular attention to the types of cancer diagnosed in certain
populations, including those who are disproportionately affected by the disease, and attempts to
intervene to alleviate the cancer burden. The role of environmental contaminants or conditions that
may lead to cancer clusters is investigated whenever needed.

=  As the only state that requires each of its residents to have health care coverage, Massachusetts
increased the population with insurance coverage by more than 400,000 and dramatically decreased
the percentage of uninsured individuals in just one year.

=  Massachusetts is a model for the way health care reform can impact cancer care. For example,
colonoscopy rates increased 8 percent among the recommended age group as newly insured 50+-
year-olds received referrals for screening. Smoking rates sharply decreased at a rate not seen in many
years as people joined smoking cessation programs. Rates of both prostate-specific antigen (PSA)
testing and mammography also increased.

= However, some cancer screening rates decreased among women who had originally been part of the
Women’s Health Network (WHN), a federal program guaranteeing uninsured women free access to
breast and cervical cancer screening once a year. The decrease in screening rates was attributed to co-
pays and deductibles, as well as the loss of reminder phone calls and personalized care they had been
receiving through the WHN.

=  Even with health care reform in Massachusetts, there are still barriers to care. These barriers,
including financial obstacles, lack of transportation or daycare, and/or limited hours when services are
available, disproportionately affect the poor and people of color. For example, in Massachusetts,
although black women were just as likely to get mammograms as white women, they are less likely to
return to get the results of their screening or be referred for care—a difference that researchers
attribute to a lack of black men and women in the health care field, as well as a lack of relatable
imagery in educational materials.

= Inresponse to this issue, a specialized campaign in Boston and Massachusetts called the “Pink and
Black Campaign” was launched specifically to reach and link black women to screening and care.
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Preliminary research suggests this campaign, which also uses more relatable imagery, is very
effective.

= Public health departments are poised to implement policy changes and other actions—such as
changes to the built environment—that can influence social determinants of various types of health
problems, including cancer. The CDC Task Force on Community Preventive Services conveys
information about the evidence base for various community-based activities designed to influence
risk factors. Based on its review of the evidence, the Task Force makes the following
recommendations to increase screening: increased provider assessment and feedback; additional
provider reminders and client reminders; use of small media (e.g., flyers, newsletters); increased one-
on-one education; reduction of structural barriers (e.g., distance to clinic, hours open); and reduction
of out-of-pocket costs.

= Additional research is needed in the areas of health disparities, social determinants of health, and
interventions that could improve cancer diagnosis, access to care, and outcomes among racial and
ethnic minorities and other underserved communities. Increased focus on the role of patient
navigators and improved end-of-life care are also critical research areas.

DR. EDWARD BENZ:

EVOLVING APPROACHES TO CANCER CARE AND RESEARCH AND THE
CENTRAL ROLE OF COMPREHENSIVE CANCER CENTERS

Background

Edward J. Benz, Jr., M.D., is President and Chief Executive Officer of the Dana-Farber Cancer Institute,
CEO of Dana-Farber/Partners Cancer Care, Principal Investigator and Director of Dana-Farber/Harvard
Cancer Care, and a member of the Governing Board of Dana-Farber/Children's Hospital Cancer Center.
He is the Richard and Susan Smith Professor of Medicine and a Professor of Pediatrics and a Professor of
Pathology and Faculty Dean for Oncology at Harvard Medical School. Dr. Benz took his first faculty
position in the Department of Medicine at Yale, where he was appointed Chief of the Division of
Hematology in 1987. Immediately prior to assuming the presidency of Dana-Farber, he was the Chairman
of the Department of Medicine at the Johns Hopkins University School of Medicine and the Sir William
Osler Professor of Medicine. Dr. Benz has authored over 300 peer-reviewed articles, reviews, chapters,
and abstracts, and is a co-editor of Hematology: Principles and Practice, the 19th edition of Principles
and Practice of Medicine, and the fifth edition of the Oxford Textbook of Medicine. He is an associate
editor of the New England Journal of Medicine. He is a past president of the American Society of
Hematology, the American Society of Clinical Investigation, and the Association of American Cancer
Institutes. In addition to numerous other NIH assignments, Dr. Benz chaired the NIH Director’s Blue
Ribbon Panel on the Future of Intramural Clinical Research in 2003, co-chaired the NIH Advisory Board
for Clinical Research, and is currently chair of the NHLBI Working Group on Sickle Cell Disease. Dr.
Benz is a graduate of Princeton University and Harvard Medical School. He received his training at
Brigham and Women's Hospital, the National Institutes of Health, and the Yale School of Medicine.
Board certified in internal medicine and hematology, Dr. Benz is a clinically active internist and an expert
in inherited anemias and diseases of red blood cells.

Key Points

®=  Much of the recent progress made in improving cancer survival has been made through prevention
and early detection. Treatment is given relatively little credit for improving overall survival, although
most doctors believe that some credit for this improvement is due to the development of better and
more individualized treatments.

= Better treatments for cancer are needed for all stages of cancer, including for cancers that are detected
at the earliest and most curable stages. Single-agent targeted therapies have had relatively few “wins.”
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For the most part, these drugs are effective in treating only a small percentage of patients with the
right molecular profile for a relatively short period of time. These agents, by and large, are also not as
nontoxic as once thought, in part because they must be given for longer periods of time.

® Inadequate understanding of cancer as a biological and pathological and clinical practice is the
greatest obstacle to progress. There is a need not only to focus on the individualization of cancer
treatment based on traits of a patient’s tumor but also to think about cancer from a systems biology
approach, keeping in mind that cancer cells exist in the context of a tissue, organ, and organism.

®= The clinical trials system needs to be revamped to facilitate drug discovery. Trials should focus on
how patients are related biologically and pathobiologically rather than by the fact that they have
breast cancer or colon cancer.

= A precompetitive space needs to be established so that researchers from academia, government, and
the private sector can work together to at least agree upon standard biomarkers for the validation of
molecular targets. These biomarkers should help researchers abandon unpromising leads before too
much time and too many resources, including patients, are expended in their development.

= Cancer centers are well positioned to meet the challenges facing the NCP. They conduct basic
biology, population, and clinical research and also do work in the areas of outreach and access.
Cancer centers are unique hubs of expertise for all types of cancer and provide infrastructure needed
for research, including research core services. Although cancer centers see only 15 percent of the
population with cancer, the research ongoing in the cancer centers will inform the strategies used by
oncologists and nononcologists to treat patients in the community.

®= Federal funding and reimbursement are inadequate to cover the costs of running a cancer center.
Cancer centers require substantial institutional support and also pursue philanthropic donations and
nonfederal grants to supplement funding for their operations.

= There are ways to make comprehensive cancer centers more robust. First, they should form true
collaborations. Currently, comprehensive cancer centers work mainly in isolation. They are
disincentivized to collaborate by the core grant system, by the competitive peer-reviewed funding
system, and, particularly if geographically close, by fundraising. Comprehensive cancer centers are
not pooling resources, patients, data, and bioinformatics platforms the way they could. Second,
comprehensive cancer centers should be integrated into the implementation and evolution of health
care reform. Comprehensive cancer centers are different than other mechanisms for the delivery of
care because they concentrate resources around patients with a particular kind of clinical problem
and, thus, could be a pilot program. Third, community assets in addition to intellectual resources must
be continually cultivated.

DR. BRANDON HAYES-LATTIN:
THE FUTURE OF CANCER RESEARCH
Background

Dr. Brandon Hayes-Lattin, M.D., is senior medical advisor to the Lance Armstrong Foundation (LAF). In
addition, he is an Associate Professor of Medicine in the Division of Hematology and Medical Oncology,
and is the Director of the OHSU Knight Cancer Institute’s Adolescent and Young Adult (AYA) Oncology
Program. His clinical background is in the management of hematologic malignancies and the use of
hematopoietic stem cell transplantation. However, as a young adult cancer survivor and a physician caring
for many young adults with hematologic malignancies, Dr. Hayes-Lattin has taken a leadership role in the
development of the discipline of AYA Oncology. He served as the inaugural medical co-chair of the
Lance Armstrong Foundation’s LIVESTRONG Young Adult Alliance, a coalition of over 100 member
organizations leading efforts to research and serve AY A cancer patients. Working in collaboration with
NCI, the LIVESTRONG Young Adult Alliance established the Adolescent and Young Adult Oncology
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Progress Review Group, publishing recommendations and strategic plans for the advancement of AYA
Oncology. Dr. Hayes-Lattin also serves on an Expert Advisory Panel to the AYA Committee of the
Children’s Oncology Group and advises many advocacy groups on the medical needs of AY A cancer
patients. At OHSU, Dr. Hayes-Lattin established a program in AYA Oncology that includes
interdisciplinary clinical and supportive care services and functions as a platform for education, outreach,
and research efforts.

Key Points

= The information revolution has generated a wealth of portable data. Moreover, these data are
increasingly accessed and shared by cancer patients and patient-focused organizations (see
HealthDataRights.org) to advance cancer research. Increasingly, individuals are empowered to gain
ownership of their cancer data and to use tools that enable them to share these data.

= For example, through Patients Like Me (http://www.patientslikeme.com/), patients are gathering and
reporting their own data, capturing what they feel are valuable results, and sharing this information
both with other patients and potentially with health care professionals, industry organizations, and
researchers to advance research.

=  The Lance Armstrong Foundation manifesto states that unity is strength, knowledge is power, and
attitude is everything. These beliefs relate to data and data sharing. “Unity is strength” speaks to the
importance of sharing data. “Knowledge is power” relates to the fact that power lies with those who
are able to access data. “Attitude is everything” reflects LAF’s position that patients are empowered
to own and share their data, not simply access it.

= Raw cancer data are “currency” for cancer research. These data include clinical measurements; the
results of genomic, proteomic, or other molecular analyses; images (including the raw data used to
generate images); and clinical outcomes of treatments. Biospecimens, which are a common source of
raw data, are also valuable currency. To collect and share high-quality cancer data, one must follow
universal standards in an environment of trust—whether the data are generated via private clinics,
cancer centers, or industry trials.

= A patient sharing his or her “cancer story” may evolve to sharing his or her cancer data. However,
most patients do not consider sharing their story the same as sharing their data or participating in
clinical research. In fact, for most patients, the decision to participate in a clinical trial is motivated by
the desire to access novel therapies rather than participate in research.

= Patients who are engaged in sharing their cancer data often want to be notified when an analysis is
performed or published using their data. Keeping these patients engaged will necessitate the
development of tools that present data in a uniform and simple form, such as the prognostic tool
Adjuvant Online, where patients input their cancer experience and visually see expected benefit from
the therapy. In addition, targeted social networks are needed not only so patients can find each other,
but for reporting data in shared databases that can be used to identify biomarkers and aid in clinical
trials matching.

DR. OTIS BRAWLEY:
AMERICAN CANCER SOCIETY
Background

Otis W. Brawley, M.D., is Chief Medical and Scientific Officer and Executive Vice President of the
American Cancer Society. Dr. Brawley also currently serves as professor of hematology, oncology,
medicine, and epidemiology at Emory University. In addition, he is a medical consultant to the Cable
News Network (CNN). From April 2001 to November 2007, he was Medical Director of the Georgia
Cancer Center for Excellence at Grady Memorial Hospital in Atlanta and Deputy Director for Cancer
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Control at the Winship Cancer Institute at Emory University. He has also previously served as a member
of the Society’s Prostate Cancer Committee, co-chaired the U.S. Surgeon General’s Task Force on Cancer
Health Disparities, and filled a variety of positions at NCI, most recently serving as Assistant Director.
Dr. Brawley is a member of the Centers for Disease Control and Prevention Breast and Cervical Cancer
Early Detection and Control Advisory Committee. He previously served as a member of the FDA
Oncologic Drug Advisory Committee and chaired the NIH Consensus Panel on the Treatment of Sickle
Cell Disease. He is listed by Castle Connelly as one of America’s Top Doctors for Cancer. Among
numerous other awards, he was a Georgia Cancer Coalition Scholar and received the Key to St. Bernard
Parish for his work in the U.S. Public Health Service in the aftermath of Hurricane Katrina. Dr. Brawley
is a graduate of University of Chicago, Pritzker School of Medicine. He completed a residency in internal
medicine at University Hospitals of Cleveland, Case Western Reserve University, and a fellowship in
medical oncology at NCI.

Key Points

= Cancer prevention and treatment are issues that need to be approached ethically, logically, and
rationally. The public needs to be told what is known scientifically, what is not known scientifically,
and what is believed, and these things need to be labeled accordingly.

= In the United States, some people consume too much medicine, meaning unnecessary care is given.
Others consume too little, meaning necessary care is not given. There is thus an opportunity to
decrease wasteful health care expenditures while improving overall health.

® True health care reform is not only reforming how health care is paid for, but rather, how it is
provided and consumed. That calls for the rational use of medicine, not the rationing of medicine as
many people believe.

®= Inthe 1970s and 1980s, the number of cancer deaths was on the rise. Due primarily to smoking
cessation, cancer deaths stopped rising by 1992. If the trend that began in the early 1990s continues,
this will translate into 2.5 million fewer men and more than 1.25 million fewer women dying from
cancer between 1991 and 2020 than would have been expected based on the higher rates of cancer
death observed in earlier decades. If what is known about preventing and treating cancer is applied
even more broadly from this point forward, nearly 3.0 million men and 1.6 million women will be
saved from cancer death. If we stop applying our knowledge, cancer deaths will begin to rise again.

= In 2007, 23 percent of white high school students smoked—an improvement from 40 percent in the
late 1990s, but anything more than zero is too high. If tobacco use were prevented before it even
began, tremendous numbers of lives could be saved. If it could be decreased by even another 25 to 30
percent, large numbers of lives would be saved.

= In the United States, black and white women had the same death rate for breast cancer until 1981. The
disparity started as an improved understanding of how to treat the disease was developed and
differences in how the disease was treated by race began to occur.

= From 1991 to 2006, 766,000 Americans did not die of cancer because of the implementation of
cancer control technologies in the prior 30 years; it is estimated that 57,000 of these were women who
did not die from breast cancer due to good screening, early detection, and aggressive treatment. It is
estimated that only 45-50 percent of women were screened for breast cancer during that time. If 100
percent of women had been screened for breast cancer, another 57,000 lives would have been saved
in the same 15-year period.

= Despite the lives it has saved, however, mammography is not an ideal screening test. Among women
screened for breast cancer by mammography, 65,000 deaths will be prevented over 10 years but
450,000 women will die from the disease over the same time period. Women in their 40s who choose
mammography decrease their risk of death from breast cancer by only 0.05 percent over 10 years,
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while women in their 50s decrease their risk by only 0.07 percent. New screening tests for breast
cancer are needed.

= Between 1991 and 2006, 765,870 cancer deaths were prevented—77,000 would have been due to
colorectal cancer. These deaths were prevented by screening, early detection, and aggressive
treatment. It is estimated that screening prevalence was 30 to 35 percent during the period.

= Thirty-five percent of American adults can currently be categorized as obese. An additional 25
percent or so are overweight. Obesity, high caloric intake, and lack of physical activity have the
potential to cause more cases of cancer in the United States by 2030 than does tobacco use. These
factors are already causing a rise in cancer incidence.

®=  Among children 6 to 11 years old, 4 percent were obese in 1971 to 1974. This figure increased to 20
percent in the same age group in 2007 to 2008. It is critical to address childhood obesity and lack of
physical activity today to prevent cancer 50 to 70 years from now.

= Sun avoidance can potentially decrease melanoma death rates by half—saving as many as 60,000
lives every 10 years. Sun avoidance actually can be as powerful a cancer prevention tool as annual
mammography for all women over the age of 40.

MS. GWEN DARIEN:

ADVOCATES IN CANCER RESEARCH: BUILDING SUCCESSFUL
COLLABORATIONS

Background

Gwen Darien is Executive Director of the Samuel Waxman Cancer Research Foundation (SWCRF). She
is also a 17-year cancer survivor. Prior to joining SWCRF, Ms. Darien was Editor-in-Chief of CR
Magazine and Director of the American Association for Cancer Research (AACR) Survivor and Patient
Advocacy Program. Ms. Darien is also chair of the NCI Director’s Consumer Liaison Group and a
member of the Secretary’s Advisory Committee on Health, Genetics, and Society. She has served on the
faculties of the AACR/American Society of Clinical Oncology’s Methods in Clinical Cancer Research
Workshop, the American Society of Breast Disease Annual Symposium, and the Accelerating Anti-
Cancer Agent Development Workshop. Ms. Darien is on the advisory board of the Health Advocacy
Program at Sarah Lawrence College and an external advisor to the Breast Cancer Specialized Program of
Research Excellence (SPORE) at the Duke Comprehensive Cancer Center. She was an adjunct faculty
member of the MFA Photography and Related Media Program at School of the Visual Arts (1997-2003).
From 1991 to 1995, she was Executive Director of Los Angeles Contemporary Exhibitions (LACE). Ms.
Darien was also Deputy Director of P.S. 1 Contemporary Art Center in Long Island City, New York,
from 1984 to 1990. Ms. Darien is a graduate of Sarah Lawrence College.

Key Points

= Collaboration between investigators and advocates is critical to achieving the goal of preventing and
curing cancer. Since the early 1990s, it has been increasingly common, and understood to be very
valuable, to incorporate advocates into the process of cancer research.

= There are many types of cancer advocates, many of whom have experiences themselves as cancer
survivors. Among advocacy roles are personal and one-to-one advocacy (e.g., patient navigation),
policy advocacy, media and public advocacy, and, increasingly, research advocacy.

= The field of health care advocacy may be traced to the founding of organizations focused on raising
awareness of specific diseases, such as the American Society for the Control of Cancer (the
predecessor of the American Cancer Society) and the March of Dimes. Beginning in the 1980s, health
care advocacy began to take a more activist approach, with the founding of groups like the National
Coalition of Cancer Survivorship and the National Breast Cancer Coalition.
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= Some of the earliest involvement of research advocates was in the Department of Defense
Congressionally Directed Medical Research Programs. NCI has also worked with advocates in many
different ways, such as the Director’s Consumer Liaison Group, which is now under the Office of
Advocacy Relations.

= Reasons for including advocates in the research process are many. Advocates add a human face and
sense of urgency to cancer research, ensure patient focus, provide a diverse perspective, stimulate
discussion by asking questions, and, expand public understanding of science.

= Sound practices for engaging advocates begin with creating formal opportunities to engage them in a
way that is meaningful to both sides, not just to advocates and not just to researchers. There have to
be parameters for effective collaborations. For example, there must be appropriate training of
advocates and matching of the right advocate to the right activity. In addition, clarity of roles (e.g.,
length of time commitment, compensation, and expectations), ethical standards, and success factors
and benchmarks are critical.

DR. BRUCE CHABNER:

THE NATIONAL CANCER ADVISORY BOARD’S AD HOC WORKING GROUP TO
CREATE A STRATEGIC SCIENTIFIC VISION FOR THE NATIONAL CANCER
PROGRAM AND REVIEW OF THE NATIONAL CANCER INSTITUTE

Background

Bruce Chabner, M.D., serves as Director of Clinical Research for the Massachusetts General Hospital
Cancer Center and Professor of Medicine at Harvard Medical School. He serves as Associate Director of
Clinical Science at Dana-Farber/Harvard Cancer Center and has held additional academic appointments,
including the position of Director of the Division of Cancer Treatment of the National Cancer Institute
from 1982 to 1995. Dr. Chabner’s research focuses on the biochemistry and pharmacology of folate
antagonists, experimental therapeutics, and clinical trial design. He is a senior editor for The Oncologist
and serves on the executive advisory boards for some of the industry’s leading innovators in drug
development. In 2006, Dr. Chabner received a presidential appointment to the National Cancer Advisory
Board at the National Cancer Institute. Over the years, Dr. Chabner has received awards including Phi
Beta Kappa, Alpha Omega Alpha, the Public Health Service's Distinguished Service Medal, the
Karnofsky Award of the American Society for Clinical Oncology, and the Bruce F. Cain Award for Drug
Development of the American Association for Cancer Research. In 2006, he was the first recipient of the
Bob Pinedo Award for Contributions to Improvement in the Care of Cancer Patients.

Key Points

= The National Cancer Advisory Board was established by the National Cancer Act in 1971 and serves
as an advisory and oversight group for NCI. NCAB was also charged with conducting a yearly review
of the National Cancer Program and reporting findings to NCI and the Executive Branch; however,
NCAB had not been carrying out this function.

= In February 2010, NCAB established a Working Group to review progress in NCI-sponsored cancer
research over the past 10 years and to identify gaps and suggest areas for enhancement and
restructuring in major NCI programs.

= This review is taking place at a time of transformative change in American science and medical care.
Funding for biomedical research has not grown in recent years, while opportunities for research have
exploded. In addition, there has been a growth of industry involvement in the development of cancer
therapeutics and diagnostics, in part through partnerships with academic centers.

®=  The co-chairs of the Working Group include Philip Sharp from Massachusetts Institute of
Technology; Robert Ingram, former CEO of GlaxoSmithKline; William Goodwin, former CEO of
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Wachovia and a major philanthropic supporter of several cancer centers; and Dr. Chabner. The
remaining membership of the 25-person committee draws from NCAB, industry, and academia. Dr.
Kripke also serves as a member. The Working Group held three 1.5-day meetings, one each in May,
July, and August 2010.

The Working Group examined numerous programs, including both intramural and extramural
science, and considered factors such as productivity, budgets, and leadership. Several
accomplishments and areas of concern were identified. The group found that the cancer centers have
made substantial contributions to the cancer program over the past decade, as has the NCI intramural
research program.

Participation on and support of the Working Group has been a valuable experience for the Working
Group members, NCAB members, and NCI staff. The resulting report, which is due to be presented
to NCAB in December, will be timely in light of the recent change in NCI leadership and also in the
context of the burgeoning fields of molecular science and targeted therapies as well as the fiscal
constraints facing the NCP. Once the report is approved by NCAB, it will be sent to Dr. Varmus and
HHS leadership.

DISCUSSION AND CONCLUDING COMMENTS:

PANEL Il
Key Points

Most people think primarily of research and research infrastructure when they think about the NCP;
however, it is also important that the NCP encompass delivery of care. In particular, steps must be
taken to ensure that the standard of care is delivered to all populations.

The NCP should focus on integration of ongoing activities and the convergence of resources to reduce
cancer incidence and improve outcomes for patients with cancer.

There is some question as to whether it would be beneficial to have a national cancer plan with
common goals and objectives for all stakeholders. If a national cancer plan were to be developed, it
would be important that it be adaptable so that it could respond to the changing state of the science
and challenges facing the NCP.

Instead of identifying concrete actions, the national cancer plan should be built on universal
principles. For example, a focus on cancer prevention could be a principle of the national cancer plan.
Prevention is acknowledged as important, but this has not led to a meaningful investment in disease
prevention. Another guiding principle should be research.

Incentives are critical for changing behavior. For example, collaboration is essential for translating
discoveries into practical applications but current systems are not designed to encourage or reward
people to build or be part of multidisciplinary teams. Rather, systems tend to reward individual
accomplishments. To address this issue, the metrics used in promotion and tenure consideration must
be changed. Physicians should be recognized for enrolling patients on large, network-based clinical
trials rather than only being rewarded for the revenue they generate.

Some programs—such as the SPOREs—have successfully used incentives to bring researchers
together.

Historically, clinical research—particularly government-funded research—has been subsidized by the
profits of clinical services. However, as the revenue from clinical care has been declining, it has
become more difficult to justify subsidizing clinical trials. As a result, some institutions are hesitant
about conducting government-funded trials. The clinical trials system must fairly compensate the
organizations and people involved in the research in order to be sustainable.
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Representatives from various agencies should be brought together not to have open-ended
discussions, but to develop solutions to well-defined problems.

Public-private partnerships can be very effective for the development and delivery of treatment and
prevention interventions.

It is important to bring together researchers from diverse disciplines to address a common problem.
The example was provided of a University of Chicago research team that was trying to determine
why women of color with breast cancer have worse outcomes than their white counterparts. A
sociologist on the team noted that research in rats has shown that if normally social female rats are
isolated in a cage by themselves, they will display signs of stress and hypervigilance and will develop
mammary cancer. This led the team to do a study to determine whether women who lived on lower
floors of housing projects—who would be expected to display higher levels of hypervigilance—have
higher rates of breast cancer than those living higher up in the building.

It is becoming increasingly clear that team science with representation from different disciplines is
necessary for making high-impact discoveries. However, it is also important to support individual

researchers and basic science research. The cancer program should attempt to balance its portfolio
among these different types of approaches to research.

It is difficult to determine how the cancer research portfolio should be balanced. Epidemiological
research that incorporates consideration of environmental factors may be helpful for uncovering some
of the causes of cancer. Large-scale clinical research will likely provide insights for prevention of
cancer. Basic science and genomic research are needed to identify biomarkers that will help
distinguish aggressive cancers that require interventions from lesions that do not pose a threat to the
health of the patient and will also contribute to an understanding of the progression from normal
tissue to malignant cancer. However, advances that will transform cancer care could come from
unexpected areas of research. As such, it is important to invest broadly. In addition, overall funding
for cancer research should be increased.

Genomic research is very important but it is also critical to develop a systems biology approach to
research in order to gain insight into how the components of an organism come together to generate
an effect. This is the type of thinking and work traditionally done by pharmacologists and
physiologists.

Investments in genetic research will make it possible to identify polymorphisms that result in
increased disease susceptibility, but it is important that research also be conducted so that there are
ways to manage genetic risk through education, behavior modification, or other interventions.

In addition to direct funding for research, the NCP must address infrastructure needs such as the need
for specimen banks and standards. It is important to ensure that standards and regulations support
research and do not become cumbersome to the point that they hinder progress.

Part of the reason the regulatory structure is so cumbersome is because there are many different
government bodies, including several within HHS, that have overlapping oversight. If this oversight
could be streamlined, it would be very helpful.

Medicine tends to be conservative and to continue to use certain interventions rather than consider
that there may be more appropriate approaches. In addition, the medical field has adopted some
interventions that have not been adequately evaluated. For example, hormone replacement therapy
had been widely used for decades and the first studies linking these drugs to breast cancer were
published only in the past six or seven years. Also, chest x-rays were once promoted to screen for
lung cancer before they were shown by a Mayo Clinic trial to have no benefit.

Efforts should be made to learn more from medicine being practiced outside the context of controlled
clinical trials. Although this type of research may be less rigorous than clinical trials, it could generate
a wealth of information.
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= Jtis very difficult for patients who are not being treated in large centers to participate in research.
Large academic centers often try to build networks with smaller private practices and hospitals but it
is very difficult for these small organizations to support the costs of conducting research. This
precludes patients being treated at these organizations from participating in research.

= The United States once attracted the best and brightest young people from around the world to come
and study in its universities. Some of these international students eventually returned to their home
countries but some stayed in the United States and became an important part of the U.S. research
workforce. However, it is unclear whether this country is still viewed as a desirable place to study and
work. Part of this issue may be that other countries are investing in their own science programs. It is
also possible that immigration laws have made the United States a less welcoming place for
international students.

= Jtis unclear whether young people view careers in cancer research as exciting and rewarding options.
The perception of research careers could be improved through public education and exposure of
young people to cancer researchers. However, it is not enough to get young people excited about
science. The research career path needs to be a viable and attractive option. Currently, young people
see that it is very difficult and time consuming to be a successful researcher. Young people may also
be unwilling to take on debt to pursue careers in science and medicine; loan repayment programs may
help in this regard.

=  QGraduate students and postdoctoral fellows are not prepared for the realities of the modern research
enterprise. They are not taught to work in teams. In addition, the current funding environment is
increasing competition among scientists rather than promoting collaboration.

= ACS often provides young investigators with their first independent grants, and the research
supported through these grants can build the foundation for these investigators’ first successful RO1
applications. However, ACS provides new investigator funding for a maximum of six years. With the
current funding environment, many promising investigators are losing their ACS support and are
unable to transition to receiving NCI or NIH funding. Many of these investigators are going into other
fields or getting jobs in the private sector.

= Jtis a challenge to communicate effectively with the U.S. population in order to help people
understand what cancer is and what is being done to address it. The public does not have a strong
foundation of scientific knowledge. This makes it difficult to educate people about advances in the
area of genetics and inform them about their risks. It is also important to increase competence
regarding cancer among patients and caregivers, including professionals in the health delivery field
(e.g., physicians, nurses, social workers).

= [tis very challenging to change people’s behavior, particularly within the general population (i.e.,
those who have not been diagnosed with cancer). Structural approaches to changing behavior may be
more effective; these include strategies like increasing access to healthy foods and developing built
environments that promote physical activity. Policy approaches have also contributed to declines in
tobacco use.

PUBLIC COMMENT
Key Points

= There is often a tendency among scientists to reinforce existing paradigms of thought, but there is
likely a tremendous amount that could be learned by looking carefully at the “exceptions” —the
results of well-designed experiments that do not conform to the currently accepted paradigm. For
several years, many researchers have advanced the notion that cancer research should focus only on
the cellular or genomic level. However, there is increasing evidence that external factors, such as
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stromal cells and other components of the microenvironment, can have significant influence on
cancer incidence and progression.

= There should be increased focus on preventive medicine. Although it is important to improve
treatments for cancer, it would be better to prevent the disease.

= Jtis clear that host factors play a significant role in cancer development. One area of research should
be on the types of alterations in host physiology that allow cancer to develop and progress.

CLOSING REMARKS—DR. LEFFALL

= Dr. Leffall thanked the speakers for their excellent presentations and contributions to the discussions
and stated that the Panel would carefully consider what it had heard at the meeting.
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