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About the IBCERCC

To reduce the burden of breast cancer on women and men of all ethnic groups, Congress passed Public Law
110-354, the Breast Cancer and Environmental Research Act, in 2008. The Act required the Secretary of the
HHS to establish the IBCERCC.

The IBCERCC was charged with:

Reviewing federal research efforts concerning the environmental and genomic factors related to breast cancer.
Identifying scientific advances in breast cancer research and outlining key research questions, methodologies,

and knowledge gaps.

Developing a comprehensive strategy for accelerating transdisciplinary, innovative, and collaborative
research on breast cancer and the environment across federal agencies and in partnership with nonfederal

organizations.

Determining how fo increase public participation in decisions about breast cancer research and the optimal

mode of dissemination of information on research progress.

The Committee, supported by staff from the NIEHS and NCI, was comprised of federal members from agen-
cies involved in research on breast cancer and the environment including the NIEHS, NCI, EPA, the DoD, and
the CDC; non-federal members from scientific and clinical communities; and non-federal members who repre-

sent individuals with breast cancer.

Disclaimer
The views expressed in this report are those of the authors and may not reflect the official policy or position of the Centers for Disease
Control and Prevention, the Department of the Army, Department of Defense, the National Institutes of Health, the United States Environ-

mental Protection Agency, or the United States Government.
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CHAPTER

Executive Summary

Breast cancer takes a tremendous foll on women
and men of all ages, races, and ethnicities, as well
as on their families and communities. Breast cancer
also has a huge impact on the health care system
that treats and monitors those people who have
been diagnosed with the disease and provides
end-of-life care for those who die from it. Prevention
is the key to reducing the emotional, physical, and
financial burden of breast cancer. Despite decades
of productive breast cancer research, the number of
women diagnosed with the disease continues fo rise.
In 2012, an estimated 227,000 women and 2,200
men in the United States will be diagnosed with
breast cancer, and approximately 40,000 women
will die from it.! Worldwide, breast cancer is the
most commonly diagnosed malignancy and the lead-
ing cause of cancer death in women, accounting for

approximately 14 percent of cancer deaths.? 3

Researchers have long known that genetic and envi-
ronmental factors individually contribute and interact
with each other to increase breast cancer risk.
Studies show that breast cancer rates can vary with
changing environmental circumstances. Furthermore,
the large majority of cases occur in women with no
family history of breast cancer. Environmental fac-
tors are more readily identified and modified than
genetic factors and therefore present a tremendous

opportunity to prevent breast cancer.

On October 8, 2008, Congress passed the Breast
Cancer and Environmental Research Act.® The Act
required the Secretary of the U.S. Department of
Health and Human Services (HHS) to establish

an Interagency Breast Cancer and Environmental
Research Coordinating Committee (IBCERCC) of fed-
eral and nonfederal members to examine the current
state of breast cancer and the environment research
and make recommendations for eliminating any

knowledge gaps in this area.

Prevention is the key to reducing the burden

of breast cancer.

The large and increasing burden of breast can-

cer demands innovative research and bold new
approaches fo uncover the intricate combination of
factors inside and outside the body that lead to the
disease. Based on our review of the state of the sci-
ence, current programs and investments by federal
agencies and nongovernmental organizations, and
relevant communication efforts and policies, the
IBCERCC offers seven recommendations to highlight
the urgent need for coordinated, targeted efforts to
identify and mitigate the environmental causes of
breast cancer.

Breast Cancer and Environmental Research Act of 2008, P. L. No. 110-354, 122 Stat. 3984 (October 8, 2008).
http://www.gpo.gov/fdsys/pkg/PLAW-110publ354/pdf/PLAW-110publ354.pdf
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Committee
Recommendations

® Prioritize prevention.

* Transform how research is conducted.

* Intensify the study of chemical and physical
factors.

* Plan strategically across federal agencies.

e Engage public stakeholders.

® Train transdisciplinary researchers.

¢ Translate and communicate science to society.

By urgently pursuing research, research translation,
and communication on the role of the environment
in breast cancer, we have the potential to prevent a
substantial number of new cases of this disease in

the 21st century.

What is the environment?

For this report, the environment includes:

e Lifestyle and behavioral factors, such as alcohol
intake and physical activity.

e Chemical agents that people are exposed to
through pesticides, industrial pollutants, consumer
products, and medications.

* Physical agents, such as radiation from medical
and other environmental sources and other
nonchemical substances.

e Social and cultural influences, such as family,
community, psychosocial/social, and societal

factors that may influence breast cancer risk.

Prioritize Prevention

The Committee recommends a national breast cancer
prevention strategy to prioritize and increase federal

government investments in breast cancer prevention.

Historically, investments in breast cancer research
have focused primarily on diagnosis and cure.
Comparatively speaking, there are remarkably few
examples of advances in the area of breast cancer

prevention, and finding ways to identify and

mitigate the environmental causes of the disease
has not been a priority. At the federal level, only

a small number of efforts target breast cancer and
the environment. The Committee notes that, at most,
10 to 11 percent of breast cancer research projects
funded by the National Institutes of Health (NIH)
and the U.S. Department of Defense (DoD) focus
on environmental health. No other federal agency
supports substantial research on the environmental
causes of breast cancer. Other federal agencies and
nongovernmental organizations, however, support
and conduct research related to breast cancer and
the environment and are important partners in any

effort to prevent breast cancer.

Breast cancer prevention is underfunded at the
federal level in both research and public health
programs, and future investments must focus on this
area. Enhanced investments would facilitate sustained
coordination across research and regulatory agencies
with the objective of reducing or eliminating harmful
environmental exposures and modifying social and

lifestyle factors implicated in breast cancer.

Transform How Research Is
Conducted

The Committee recommends investigation into com-
pelling scientific themes using a transdisciplinary
approach.

Studies of breast cancer over time have revealed a
complex disease. Researchers have distinguished
several subtypes of breast cancer, each with poten-
tially different causes and contributing factors that
could require different approaches for research
and for prevention.* By engaging investigators from
many disciplines, including epidemiology, basic/
mechanistic science, toxicology, social science,
and computer and information science, new ways
of thinking about breast cancer prevention can be
developed. Investing in the development of tools to
facilitate knowledge management and integration

also is essential for success.

Breast Cancer and the Environment: Prioritizing Prevention



Factors such as lifestyle, social context, economic
determinants, and disproportionate environmental
exposures must be examined, particularly in minority
and underprivileged populations. In addition, studies
must examine how exposures and risk profiles differ
among racial and ethnic groups, particularly groups
that are insufficiently studied. Targeted research can
improve understanding of the specific environmen-
tal risks for breast cancer in underserved popula-
tions. This research can in turn form the basis for
new, comprehensive policies to reduce the broad
spectrum of exposures that increase risk, ameliorate
environmental disparities, and promote behaviors

that can reduce breast cancer risk.

The complexity of breast cancer necessitates
increased investment in research to explore compel-
ling themes, such as mechanisms underlying breast
cancer subtypes and breast density, epigenetic
alterations (heritable changes that do not involve
changes in DNA sequences) that occur over the life
course, and gene/environment interactions. Specific
exploration of the impact of environmental factors on
breast development also is needed because altered
development may influence breast cancer risk. In
addition, research must evaluate the impact of mul-
tiple risk factors and periods when the breast may
be most susceptible to exposures. Finally, research is
needed to explore how people understand environ-

mental risk issues.

Accelerating the research process will require fully
utilizing high-throughput technologies that are
capable of evaluating multiple potential risk factors
simultaneously. Streamlined study protocols also are
needed to enable scientists to quickly understand
the potential of particular risk factors and environ-
mental agents that cause breast cancer and conduct
studies to test their hypotheses. In addition, rap-

idly deployable research funding mechanisms and
resources are needed to address emerging issues
related to breast cancer and the environment. Excel-
lent examples of these types of mechanisms and
resources exist, but could be enhanced and more

fully deployed.

Intensify the Study of Chem-
ical and Physical Factors

The Committee recommends research on the effects
of chemical and physical factors that potentially
influence the risk of developing and likelihood of

surviving breast cancer.

Past studies have identified contributors to breast
cancer risk, including: (1) increased age; (2) family
history of breast cancer; (3) certain rare genetic
variants, including BRCA 1 and 2; (4) alcohol
consumption; (5) a sedentary lifestyle; (6) benign
breast disease; (7) high breast density; (8) radiation
exposure; (9) a number of reproductive characteris-
tics, including early age at menarche; (10) hormonal
influences; and (11) high body mass index for risk
of postmenopausal breast cancer. These recognized
risk factors have not been examined in interaction
with physical and chemical exposures, and most

have not been examined by breast cancer subtype.

In addition to these established risk contributors,
several other risk factors have been identified with
some evidence linking them to breast cancer. The
Committee recommends making research efforts to
close the knowledge gap about these potential risk
factors a priority. Characterizing the myriad of expo-
sures in our environment is another important chal-
lenge. Certain chemicals—for example, endocrine
disruptors and physical agents such as low-dose
radiation—require further research that employs the
animalhuman paradigm. This paradigm integrates
animal and human research to accelerate progress
in understanding breast cancer. Filling knowledge
gaps regarding how environmental exposures affect
the mammary gland in animals and the breast in
humans requires a comprehensive approach that

includes in vivo, in vitro, and human studies.

Improved understanding of the molecular and
clinical features of the different subtypes of breast
cancer, the availability of high-throughput testing
methods, and the integration of different types of

chemical testing have created opportunities to make

Breast Cancer and the Environment: Prioritizing Prevention



rapid progress in understanding breast cancer and
the environment. These recent innovations, in addi-
tion to the study of biological mechanisms such as
epigenetics, may help to explain how environmen-
tal factors influence breast cancer risk. We need
to know how and when environmental exposures,
singly and in mixtures, influence breast cancer risk
and how this risk may vary at different exposure

levels or doses.

Plan Strategically Across
Federal Agencies

The Committee recommends that federal, state, and
nongovernmental organizations coordinate and col-
laborate to accelerate the pace of scientific research

on breast cancer and the environment.

Federal research into breast cancer is a blend of
studies conducted by government scientists and
research supported by targeted grant and contract
programs based on agency priorities or investiga-
tor-initiated grants. A limited number of federally
directed research programs and investigator-initiated
projects focus specifically on breast cancer and the
environment. To close this critical gap, the Commit-
tee recommends that, as part of a national breast
cancer prevention strategy (see recommendation 1),
federal agencies plan strategically for breast cancer
and the environment research to be developed across
the government to foster innovation and collabora-
tive science. Joint planning and better coordination of
the efforts of both governmental and nongovernmen-
tal funding agencies would increase the visibility of
research on breast cancer and the environment, pro-
mote the goal of breast cancer prevention, facilitate
sharing of resources (e.g., funding, data, research
tools), help identify the most critical scientific ques-
tions, and facilitate the monitoring of progress toward
answering these questions. In implementing a federal
breast cancer and the environment research strat-
egy, the Committee sees the need for comprehensive
research management fools to help conceptualize and

guide planning and prioritization of future federal

programs as well as efforts to expand interagency col-

laborations and public-private partnerships.

Engage Public Stakeholders

The Committee recommends that the research
planning, implementation, and translation process
include stakeholders who represent the public and

affected communities at every stage.

Advocates and community organizations have long
played a direct role in establishing priorities for
breast cancer research, securing funding, conduct-
ing and overseeing federally funded research, and
disseminating and translating research information
to patients and the general population. In addition,
advocates have played an important role in the
design and implementation of many studies focusing

on breast cancer and the environment.

Public representatives should be involved as part-
ners in the design and implementation of research
programs to ensure that the research addresses
public needs and interests. Public representatives
also are critical to ensuring that research findings
are translated into public health and regulatory
actions and in communicating research and inter-
vention needs to a diverse public. Furthermore, as
agencies develop and apply standards for testing
the effects of chemical and physical exposures,
public participation can provide information about
the exposures of greatest concern to the general

public and specific communities.

To ensure effective translation and dissemination

of breast cancer research findings as the field
progresses, active participation of breast cancer
advocates, community representatives, and members
of the public in research planning and prioritization
must increase. These stakeholders provide unique
perspectives and expertise on research priorities,
optimal modes of public engagement, and best
practices for translating and disseminating research

findings to the public.
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Train Transdisciplinary
Researchers

The Committee recommends federal programs that
encourage and enable scientists to engage in trans-

disciplinary research.

Accelerating research on breast cancer and the envi-
ronment will require increasing the numbers of large,
transdisciplinary activities. Scientists from many
disciplines must be engaged to develop new ways
of thinking about breast cancer prevention. Scientists
require training across the career trajectory—from
undergraduate to investigator—to develop the skill
sets necessary for active and effective engagement
in transdisciplinary research. Opportunities and
incentives for acquiring these skills are needed to

promote involvement.

Currently, opportunities for scientists to learn how

to function in a transdisciplinary environment are
limited. The National Institute of Environmental
Health Sciences (NIEHS)/National Cancer Institute
(NCI) Breast Cancer and the Environment Research
Program (BCERP) is a model of transdisciplinary
research and includes basic and population scien-
tists, advocates, and community stakeholders. An
example of collaboration across agencies is the
National Toxicology Program (NTP), which coordi-
nates toxicology testing programs across the federal
government and involves NIEHS, the Centers for
Disease Control and Prevention (CDC), and the
U.S. Food and Drug Administration (FDA). The

NTP Executive Committee also includes the NCI,
U.S. Environmental Protection Agency (EPA), DoD,
Consumer Product Safety Commission, and Occupa-
tional Safety and Health Administration (OSHA).

Translate and Communicate
Science to Society

The Committee recommends that the translation and
dissemination of research findings be built from the
start into every funded program that focuses on

breast cancer and the environment.

Primary prevention of new breast cancer cases
requires a focus on identifying and reducing expo-
sures that increase the risk of the disease and foster-
ing behaviors that may help to prevent it. As science
improves understanding of the causes of breast
cancer, research findings must be translated into
clinical and educational interventions and policies
that support prevention. These translation activities
require that accessible information reach stakehold-
ers from multiple audiences. It is critical that advo-
cates and other community stakeholders participate
in the research translation process fo interpret and
communicate findings to diverse audiences in ways
that facilitate their application to public concerns.
Translation of research findings also can be acceler-
ated through use of evidence-based practices that
promote the integration of research findings and
evidence into health care policy and practice. Con-
tinued investment in implementation science will help
to generate evidence on best practices for research
translation and dissemination. Routinely including
culturally appropriate targeted dissemination and
communication efforts in funded projects from their
outset will help to ensure that science enters the
public domain rapidly and accurately and reaches
stakeholders who are invested in breast cancer
prevention. Research is needed to determine the
best dissemination and communication approaches
to achieve this goal. Translation, dissemination, and
communication of research findings must proactively
protect public health and guide the advancement of
regulatory policies that create measurable changes
in environmental factors linked to breast cancer inci-

dence, morbidity, and mortality.

Conclusion

Prevention is the key to reducing the burden of

breast cancer.

Science must seek greater understanding of the
environmental and genetic factors that influence risk,
susceptibility, and the progression of the disease, in
addition to searching for new diagnostic tools and

cures. Enhanced investment in prevention
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research—from the initial concept of studies built modifying social and lifestyle factors implicated in

on strong partnerships between breast cancer breast cancer. The Committee acknowledges that
advocates and scientists to the timely dissemina- there are many points of view regarding the path
tion and translation of research findings—ultimately forward to a breast cancer prevention strategy.
will reduce the incidence of breast cancer in future Prevention does not come easily. The issues must be
generations. discussed widely, broadly, often, and vigorously to
inform science, public health practice, and policy.
The Committee submits these recommendations to Sustained coordination across research and regula-
the Secretary of the HHS with a vision toward reduc- tory agencies as well as nongovernmental organiza-
ing or eliminating environmental exposures and tions will be necessary to achieve our vision.
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2-1

Introduction

Breast cancer is a complex disease that affects
women and men of all ages and ethnic groups.
Despite decades of productive research on breast
cancer diagnosis and treatment, preventing this
cancer is the only way to reduce the human toll of
this disease that affects 1 in 8 women in their life-
time." In 2012, an estimated 227,000 women and
2,200 men in the United States will be diagnosed
with breast cancer, while approximately 40,000
women will die from it.? The huge burden of disease
demonstrated by these numbers suggests the need
for creative and innovative research and bold new
approaches to uncover the infricate combination of
factors, both within and outside of the body, that
lead to breast cancer.

The term “breast cancer” encompasses more than
one disease; it is an umbrella term for several sub-
types of cancer of the breast. These breast cancer
subtypes differ in their clinical presentation, reveal
distinct gene expression patterns, and have different
genetic and molecular characteristics.®> The different
breast cancer subtypes may have some shared as
well as unique causes and contributing factors that

might influence approaches to prevention.¢

The strong relationship between breast cancer risk
and a family history of breast cancer indicates

that genetic factors play an important role in the
disease.” Most breast cancers, however, occur in
people with no family history,® so environmental fac-
tors—broadly defined —must play a major role in the

etiology of the disease. Yet, preventing breast cancer

CHAPTER

by finding ways to identify and influence environ-
mental causes of the disease has proven to be
extremely challenging and has not been a priority.
To identify the environmental causes of breast can-
cer, we must expand our knowledge about normal
breast development, including changes in the breast
in childhood and adolescence, and about the way
that stressors in the environment alter normal breast
development and influence risk for cancer, risk of

a new cancer developing in the second breast,

We urgently need to accelerate progress toward
understanding the role of the environment in breast
cancer prevention. Primary, secondary, and tertiary
prevention all must be considered. Primary preven-
tion is directed at stopping the onset of a targeted
condition. Secondary prevention identifies and treats
asymptomatic persons who already have developed
risk factors or preclinical disease but in whom the
condition has not become clinically apparent. Ter-
tiary prevention refers to the treatment and manage-

ment of persons with clinical disease.’

and risk of death from breast cancer. We also must
expand our knowledge about interventions that
could effectively reduce the impact of known risk fac-
tors for breast cancer. Many known risk factors, such
as age at first menstrual period,'® cannot be easily
altered to prevent this disease. Substantial evidence
from randomized, controlled trials and translation
research in the community, however, indicates that
known, modifiable risk factors for breast cancer can

be changed (i.e., increasing physical activity and
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reducing weight) using cost efficient approaches. ", 2
Behavioral interventions targeting weight loss and
physical activity at the individual level have shown
that it is difficult for participants to maintain weight
and recommended health habits. Interventions at the
community, state, and national levels, such as policy
changes, will be needed to achieve lasting improve-
ments in weight and physical activity in target popu-
lations.'?® In addition, medications such as tamoxifen,
which can reduce the incidence of breast cancer

in women at high risk of the disease, have serious
side effects.’* Many women who might benefit from
tamoxifen in terms of breast cancer prevention do
not take this medication, in part because of these

side effects.'’

In spite of many unknowns and substantial obstacles
to progress in understanding the environmental
contributors to breast cancer, scientists are finding
important clues about how the disease develops
and identifying new opportunities that could lead

to breakthroughs in the prevention of this complex
disease. For example, investigators are learning
that the timing of a person’s exposure to certain
environmental factors influences breast cancer risk,
and that some environmental factors affect survival
from the disease. New and improved technologies
to assess exposures to the mixtures of environmental
contaminants and potential carcinogens at home, in
the workplace, and in our communities,'¢ as well as
new approaches to monitoring lifestyle factors,'” are
creating unprecedented opportunities to advance
breast cancer prevention research. At the same time,
basic laboratory research is rapidly uncovering
underlying biological mechanisms of cancer causo-
tion,'® presenting the opportunity to examine how
the reduction or elimination of exposures will help
prevent breast cancer. Transdisciplinary research will
accelerate progress towards understanding breast
cancer and the environment, which ultimately will
affect public health. Now is the time to accelerate
progress toward understanding the role of the envi-

ronment in breast cancer prevention.

2.1 Legislation/Congres-
sional Charge to This
Commiittee

In 2008, Congress passed Public Law (P.L.)
110-354, the Breast Cancer and Environmental
Research Act.e P.L. 110-354 required the Secre-
tary of the U.S. Department of Health and Human
Services (HHS) to establish an Interagency Breast

Cancer and Environmental Research Coordinating

The Committee’s ultimate goal is to recommend
research that will provide the evidence to inform,
enable, and promote breast cancer intervention
programs across the cancer control continuum—from
prevention through detection, diagnosis, treatment,

and survivorship—to reduce the burden of breast

cancer.

Committee (IBCERCC). The Committee mandate
was to review research conducted or supported
by federal agencies on environmental exposures
that could influence breast cancer risk and make
recommendations for innovative research strate-
gies and opportunities to understand the role of
these exposures and other factors in the context
of inherent biological determinants of the disease.
The Committee’s ultimate goal is to recommend
research that will provide the evidence to inform,
enable, and promote breast cancer intervention
programs across the cancer control continuum—
from prevention through detection, diagnosis,
treatment, and survivorship—to reduce the burden

of breast cancer.

The duties of the Committee, as set forth in the
authorizing legislation, are to:

¢ Share and coordinate information on existing
research activities and make recommendations to
the National Institutes of Health (NIH, part of HHS)

and other federal agencies regarding ways

@ Breast Cancer and Environmental Research Act of 2008, P. L. No. 110-354, 122 Stat. 3984 (October 8, 2008). Available from:
http://www.gpo.gov/fdsys/pkg/PLAW-110publ354/pdf/PLAW-110publ354.pdf.
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* to improve existing research programs that are

related to breast cancer.

¢ Develop a comprehensive strategy and advise the
NIH and other federal agencies on the solicitation
of proposals for collaborative, transdisciplinary
research, including proposals to evaluate environ-
mental and genomic factors that may be related
to the etiology (or causes and origins) of breast
cancer that would:
» Result in innovative approaches to studying
emerging scientific opportunities or eliminat-
ing knowledge gaps and thereby improve the

research portfolio.

» Outline key research questions, methodologies,

and knowledge gaps.

» Expand the number of research proposals involv-
ing collaboration between two or more national
research institutes or national centers (including

proposals for the NIH Common Fund) and;

» Increase the number of collaborative, transdisci-

plinary, and multi-institutional research grants.

* Develop a summary of advances in breast cancer
research supported or conducted by federal agen-
cies relevant to the diagnosis, prevention, and treat-

ment of cancer and other diseases and disorders.

* Make recommendations to the Secretary of HHS

about:

» Changes to research activities, including recom-
mendations fo improve the research porffolio of

the NIH and ensure that scientifically based stra-

tegic planning is implemented in support of priori-

ties that affect breast cancer research activities.

» Enhanced cooperation across the activities of
the NIH and other federal agencies, including
the U.S. Department of Defense (DoD), thereby

reducing duplication of effort.

» Public participation in decisions about breast
cancer research, to increase the involvement of
patient advocacy and community organizations

that represent a broad geographical area.

Congress asked the Committee to:

* Identify advances related to breast cancer and
the environment and key scientific questions to
answer.

* Propose ways to improve the research process and
engage the public in this process and the dissemi-
nation of findings.

» The optimal mode of dissemination of informa-

tion on breast cancer research progress.

» Strategies to expand partnerships between public
entities and federal agencies and private entities

to enhance collaborative, cross-cutting research.
Under P.L. 110-354, IBCERCC comprised:

® Federal members, including representatives from
the Centers for Disease Control and Prevention
(CDC), the National Institute of Environmental
Health Sciences (NIEHS), the National Cancer
Institute (NCI), the NCI Board of Scientific Advisors
(BSA), other HHS agencies as the Secretary deems
appropriate, and other federal agencies that con-

duct or support cancer research, including the DoD.

¢ Nonfederal members from (a) the scientific or
medical communities who represent multiple dis-
ciplines and different geographical regions of the
country; and (b) practice settings, academia, or
other research settings. These members included
individuals experienced in the scientific peer-

review process.

¢ Nonfederal members who represent individuals

with breast cancer.

¢ As many nonvoting members as the Secretary

deemed appropriate.
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In June 2009, the Secretary of the HHS, Kathleen
Sebelius, delegated the authority for implement-

ing IBCERCC to the NIH. The Director of the NIH
delegated this task specifically to the NIEHS in July
2009. The Charter for the Committee was signed by
the Director of NIEHS, Dr. Linda Birnbaum, on Sep-
tember 3, 2009 (see Appendix 1).

NIEHS and NCI staff organized the Committee
under the rules for NIH Federal Advisory Commit-
tees.'” Formal meetings of the full Committee took
place on September 30 to October 1, 2010, in
Washington, DC; on May 12 to 13, 2011, Septem-
ber 26 to 27, 2011, and January 23 to 24, 2012,
at NIEHS in Research Triangle Park, NC; and on
May 9, 2012, in Arlington, VA. In addition to formal
meetings, members used email, teleconferences, and
informal meetings to jointly accomplish the activities
required of the Committee. To complete the work,
the Committee worked principally through three
subcommittees on the state of the science; research

process; and translation, dissemination, and policy

The report has been written jointly by scientists,

government agency representatives, clinicians,

advocates, and consumer representatives.

implications. Each subcommittee included clinicians,
scientists, advocates, and community members, and
all Committee members interacted extensively during

the preparation of this report.

At the initial meeting of the Committee, Dr. Birnbaum
asked the IBCERCC “to address the legislative man-
date boldly and provocatively, consider the totality
of the issues before prioritizing them, and develop a
usable product that will guide the future of federally
conducted and supported research on breast cancer

and the environment.”

2.2 Defining the
Environment

For the purposes of this report, the environment

includes all of the surroundings of and influences on

living organisms. The types of environmental factors

discussed in this report are:

e Lifestyle and behavioral factors such as alcohol
intake, physical activity, weight gain in adulthood,
and night shift work.

¢ Chemical substances to which people are exposed
through pesticides, industrial pollutants, consumer

products, and medications.

The environment includes lifestyle and behavioral

factors, chemical and physical agents, and social

and cultural influences.

e Physical factors such as radiation from medical
and other sources, light at night, and other non-

chemical exposures.

e Social and cultural influences, such as family, com-
munity, psychosocial/social, and societal factors
that determine exposure to; the extent of exposure
to; or ability to ameliorate the impact of chemical,
physical, lifestyle, and behavioral factors that influ-

ence breast cancer risk.

People may be exposed to mixtures or combinations
of these factors, which may interact with each other
and/or with genetic or other breast cancer suscep-
tibility factors to increase or decrease breast cancer
risk. Risk factors can be modified at the individual
level (e.g., by changing personal behaviors) and/or
the population level (e.g., by reducing or eliminating
exposures received by groups of people). The next
section discusses ways that the study of these fac-
tors could lead to approaches for preventing breast

cancer.

2.3 Preventing Breast
Cancer

Evidence suggests that breast cancer has the poten-
tial to be prevented. In addition to the fact that the
maijority of cases occur in women with no family

history of the disease, the fact that breast cancer
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rates change in response to certain environmental
factors strongly supports the role of modifiable (non-
genetic) factors in breast cancer risk. For example,
a twin study in a cohort of 10,000 women demon-
strated that only 27 percent of breast cancer risk
was attributable to heritable factors, leaving much
to be explained by environmental influences.?® Stud-
ies of women who migrated from Asian countries to
the United States showed that breast cancer rates

in the migrant populations increased to become
closer to those in the United States when migration
occurred at younger ages?' and with increased
time in the United States.?? The study by Ziegler
and colleagues also found that women'’s breast
cancer risk increased with a greater number of
grandparents born in the West. In addition, parts of
the world that are developing or in transition (such
as northern Africa) have sharply escalating breast

cancer rates.?

Approaches for preventing cancer include reducing
exposure o agents that increase risk, sustaining a
healthy lifestyle, and reducing susceptibility. One
example of a change in individual behavior (by
patients and physicians) that led to reduced breast
cancer risk relates to the use of postmenopausal
combined hormone therapy (HT). Although breast
cancer incidence increased during the 1980s and
1990s, incidence data from 2002 to 2003 indi-
cated a significant decline in breast cancer diag-
nosis in women in the United States.?* The most
common explanation for this decline is the sharp
drop in the use of HT after the 2002 publication of
the Women's Health Initiative findings that linked
combined estrogen plus progestin HT with increased
breast cancer risk.2* Medical interventions that
reduce susceptibility to breast cancer include tamoxi-
fen and raloxifene, both of which have been shown
in clinical trials to be effective in reducing breast
cancer among women at high risk for the disease.”
For women at extremely high risk of breast can-

cer, such as those with BRCA1 and BRCA2 genetic
mutations, surgical interventions such as bilateral
mastectomy (removal of both breasts) and/or oopho-
rectomy (removal of ovaries)?* 2¢ substantially reduce

breast cancer susceptibility.

2.4 Concepts Considered
Throughout the Report

The Committee considered the following key con-

cepts in developing this report:

* Leverage scientific advances across a wide range
of disciplines and look for opportunities for col-
laboration to fransform breast cancer science.

The Committee reviewed scientific research and
training programs as well as the full spectrum of
methods and disciplines that pertain to breast
cancer and environment research. The Committee
found gaps and opportunities in all areas, and the
report is comprehensive in presenting these gaps/

opportunities for consideration.

 Recognize that the timing of exposure to envi-
ronmental and lifestyle risk factors matters. The
molecular and cellular changes that lead to breast
cancer can occur early in life and endure across
the life span.?” Susceptibility to the initiation of
breast cancer changes begins with the develop-
mental stage of the mammary gland (this report
uses this term instead of “breast” when referring
to laboratory animals) and continues through the
many stages of mammary gland/breast devel-
opment across the life span.?” This Committee
examined exposures throughout life, including
intermediate markers of “risk” that influence breast
pubertal development and age at menarche. The
report also discusses “windows of susceptibility”
during the life course when specific exposure(s)
might have their greatest influence on lifetime

breast cancer risk (e.g., in utero, puberty).

¢ Forge partnerships with a variety of stakeholders.
Many voices are needed in the breast cancer and
environment discussion, including the voices of
federal and nonfederal research funders, research-
ers, advocates, policymakers, communication
professionals, environmental health specialists,
and health care providers. This report examines
the current ways in which these diverse groups
inferact and develop strategies for enhancing the

exchange of ideas, practices, and intervention

Breast Cancer and the Environment: Prioritizing Prevention



26

® approaches to stimulate and translate research
on breast cancer and the environment. This report
emphasizes the important roles of stakeholder
groups and formulates strategies to engage these
groups optimally in all research activities, from
planning through knowledge integration and

dissemination.

IBCERCC and Related
Reports

2.5

The IBCERCC and two other authoritative reports
focus on the environment and breast cancer or all
cancers. One report was developed by the Institute
of Medicine (IOM)?® and the other, which focused
on all cancers, was generated by the President’s
Cancer Panel.” In developing the reports, all of the
committees/panels had mechanisms for obtaining
public input and comment. The IBCERCC held open
meetings and published a request for input in the
Federal Register. The IOM committee held a meeting
at which the members could listen to concerns of
advocates and community members; the President’s
Cancer Panel held four town hall meetings in dif-
ferent regions of the United States in which anyone

could participate.

Whereas the IOM and President’s Cancer Panel
reports focused on environmental influences on can-
cer, a third initiative, the National Conversation on
Public Health and Chemical Exposures, addressed
the effects of chemical exposures on environmental
health more broadly. In that initiative, the CDC and
the Agency for Toxic Substances and Disease Regis-
try (ATSDR) engaged a broad range of stakeholders
in the development of an action plan to protect the

public from harmful chemicals.??

The IOM was commissioned by the Susan G. Komen
for the Cure Foundation to review the criteria for
identifying and measuring cancer risk factors, the
strength of the science regarding the relationship

between breast cancer and the environment, and

potential interactions between genetic and environ-
mental risk factors. The IOM also was asked to iden-
tify evidence-based actions that women could take to
reduce their risk of breast cancer. Through its review
of studies in humans, the IOM identified method-
ological challenges in conducting research on breast
cancer and the environment and developed recom-
mendations for future research. The recommenda-
tions emphasized the times during the life course
when exposures might have the greatest impact on
breast cancer. Major conclusions of the IOM report
were the need for additional research on the causes
of and ways to prevent breast cancer, and the diffi-
culty in determining the contribution of many environ-

mental factors to breast cancer risk.28

The IOM report is similar fo this report in several
aspects. Both reports include a broad definition of
the environment. Both reports also provide an exten-
sive literature review, along with recommendations
that highlight research opportunities and descrip-
tions of the challenges that hamper human studies of
environmental exposures and breast cancer risk. The
IOM report differs from this report in that the IOM
committee was required by the sponsor to include
recommendations about steps that individuals could
take to reduce their breast cancer risk and to assess
the standards by which recognized risk factors are
measured. Unlike this report, the IOM report did

not focus on the evaluation of the research process
in government and nongovernmental organizations
or include an examination of the dissemination and

translation of research to the public.

The President’s Cancer Panel is required under the
National Cancer Act of 1971 to regularly appraise
the National Cancer Program. In 2009 and 2010,
the Panel assessed the state of research, policy,
and programs and focused on known and potential
effects of environmental exposures on cancer. The
Panel examined key regulatory, political, industrial,
and cultural barriers to understanding and reducing

environmental and occupational carcinogenic

® hitp://deainfo.nci.nih.gov/advisory/pcp/annualReports/pcp08-09rpt/PCP_Report_08-09_508.pdf
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exposures and developed recommendations to miti-
gate or eliminate those barriers. The Panel’s report
considered industrial, occupational, and agricultural
exposures as well as exposures related to medical
practice, military activities, lifestyle (behaviors and
practices that influence exposures to chemical and

physical factors), and natural exposures.

The Panel’s report concluded that the burden of can-
cer from environmental factors was underestimated
and that there were many actions that industry, regu-
lators, the public, and others could take to mitigate

cancer risk from these environmental sources.3°

The President’s Cancer Panel report is similar to
this report in that it includes a review of the state
of the science and formulates recommendations for
both research and research agencies. The Panel
report differs from this report in that it discussed

all cancers rather than concentrating specifically
on an in-depth evaluation of the environment and
breast cancer. The 2009-2010 President’s Can-
cer Panel report also took a more limited view of
lifestyle factors, discussing only those behaviors
that are thought to influence exposure to chemical
and physical agents. The IBCERCC report examines
research on a broad array of lifestyle factors. In
addition, the IBCERCC report considers the socio-
cultural experience as part of environment whereas
the 2009-2010 Panel report did not. It is relevant
to note that two other reports by the President’s
Cancer Panel included a broader discussion of life-

style and sociocultural factors for all cancers.

In 2009, the National Conversation on Public Health
and Chemical Exposures convened a leadership
council and six working groups with highly diverse
membership. Each working group prepared a report
on a specific topic, including: (1) Monitoring,

(2) Scientific Understanding, (3) Policies and Prac-
tices, (4) Chemical Emergencies, (5) Serving Com-
munities, and (6) Education and Communication. In

addition, 52 community forums were held across the

nation, involving more than 1,000 people. Through
the working groups and public forums, recommendo-
tions were formulated for monitoring and protecting
the public from harmful chemicals and for strength-
ening the public’s ability to participate effectively in
environmental health decision making.?® The process
used for the National Conversation was unique in
the highly participatory approach used to engage
and obtain input from a large and diverse group

of stakeholders, including members of the general
public. This approach can serve as a model for other

national environmental health initiatives.3!

This IBCERCC report differs from the earlier reports
in that its charge focuses on ways the federal gov-
ernment can create new and innovative means to
support research on the environmental causes of
breast cancer. Chapter 3 provides information about
the burden of breast cancer in the United States and
the world. Chapter 4 provides a summary of major
advances in breast cancer prevention, diagnosis,
and treatment. Chapters 5 and 6 describe the state
of the science related to breast cancer and the envi-
ronment. These two chapters include a review of the
scientific literature, an analysis of the scientific gaps
and opportunities, and identify the most pressing
scientific questions that need to be answered. The
Committee applies an animalto-human approach in
the review of evidence and in formulating recom-
mendations by discussing ways that animal mod-

els can provide insights into human breast cancer
development and the role of the environment in
breast cancer etiology. Throughout the report, the
Committee considers a transdisciplinary approach
to research as the ideal, and this perspective informs
our recommendations. A transdisciplinary approach
is based on researchers working together, using

a shared conceptual framework, and combining
discipline-specific theories, concepts, and methods to
address a common problem.3? The animalto-human
approach is described in greater detail in Chapter
5. The transdisciplinary approach is described in
more detail in Chapter 6. Chapter 7 provides an

analysis of federal and nonfederal organization
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funding portfolios. This chapter offers specific recom-  strategies for achieving those recommendations.

mendations to improve the research funding process Policy implications relevant to scientific inquiry, the
to increase innovative, interagency, multidisciplinary research funding process, and research communi-
investigations of breast cancer and the environment. cation are discussed throughout the report. Most
Chapter 8 examines the translation, dissemination, importantly, the report recommends establishing
and communication of research on breast cancer breast cancer prevention research as a priority and
and the environment. Chapter 9 concludes the report  identifies strategies for increasing studies of breast
and presents overarching recommendations and cancer etiology and prevention.
References

1.

10.
11.

Howlader N, Noone AM, Krapcho M, Neyman N, Aminou R, Altekruse SF, et al. SEER Cancer Statistics Review, 1975-2009
(Vintage 2009 Populations) [Internet]. Bethesda (MD): National Cancer Institute; c2009-3 [updated 2012 Aug 20; cited 2013 Jan
7]. Available from: http://seer.cancer.gov/csr/1975_2009_pops09/.

American Cancer Society. Breast Cancer Overview [Infernet]. Atlanta: American Cancer Society; c2012-3 [updated 2012 Dec 5;
cited 2013 Jan 7]. Available from:
http://www.cancer.org/Cancer/BreastCancer/OverviewGuide/breast-cancer-overview-key-statistics.

The Cancer Genome Atlas Network. Comprehensive molecular poriraits of human breast tumours. Nature.
2012;490(7418):61-70.

Curtis C, Shah SP, Chin SF, Turashvili G, Rueda OM, Dunning MJ, et al. The genomic and transcriptomic architecture of 2,000
breast tumours reveals novel subgroups. Nature. 2012;486(7403):346-52.

Perou CM, Sorlie T, Eisen MB, van de Rijn M, Jeffrey SS, Rees CA, et al. Molecular portraits of human breast tumours. Nature.
2000;406(6797):747-52.

Carey LA. Through a glass darkly: advances in understanding breast cancer biology, 2000-2010. Clin Breast Cancer.
2010;10(3):188-95.

Byrne C, Brinton LA, Haile RW, Schairer C. Heterogeneity of the effect of family history on breast cancer risk. Epidemiology.
1991,2(4):276-84.

Collaborative Group on Hormonal Factors in Breast Cancer. Familial breast cancer: collaborative reanalysis of individual data
from 52 epidemiological studies including 58,209 women with breast cancer and 101,986 women without the disease. Lancet.
2001 Oct 27;358(9291):1389-99.

U.S. Preventive Services Task Force. Chemoprevention of Breast Cancer: Recommendations and Rationale [Internef]. Rockville
(MD): U.S. Preventive Services Task Force; c2002-13 [updated 2002 Jul; cited 2013 Jan 7]. Available from:
http://www.uspreventiveservicestaskforce.org/3rduspstf/breastchemo/breastchemorr.htm.

Brinton LA, Schairer C, Hoover RN, Fraumeni JF, Jr. Menstrual factors and risk of breast cancer. Cancer Invest. 1988;6(3):245-54.
Community Preventive Services Task Force. Guide to Community Preventive Services. Obesity Prevention and Control: Technology-
Supported Multicomponent Coaching or Counseling Interventions to Reduce Weight and Maintain Weight Loss (abbreviated)
[Internet]. Atlanta: Centers for Disease Control and Prevention; c2011-3a [updated 2011 Dec 17; cited 2013 Jan 7]. Available
from: http://www.thecommunityguide.org/obesity/TechnologicalCoaching.html.

Community Preventive Services Task Force. Guide to Community Preventive Services. Behavioral and Social Approaches to
Increase Physical Activity: Individually-Adapted Health Behavior Change Programs [Internet]. Atlanta: Centers for Disease Control
and Prevention; ¢2011-3b [updated 2011 Dec 21; cited 2013 Jan 7]. Available from:
http://www.thecommunityguide.org/pa/behavioral-social/individuallyadapted. html.

Community Preventive Services Task Force. Guide to Community Preventive Services. Environmental and Policy Approaches to
Increase Physical Activity: Community-scale Urban Design Land Use Policies [Internet]. Atlanta: Centers for Disease Control and
Prevention; c2011-3c [updated 2011 Dec 21; cited 2013 Jan 7]. Available from:
http://www.thecommunityguide.org/pa/environmental-policy/communitypolicies. html.

Ganz PA, Land SR. Risks, benefits, and effects on quality of life of selective estrogen-receptor modulator therapy in
postmenopausal women at increased risk of breast cancer. Menopause. 2008;15(4 Suppl):797-803.

Waters EA, McNeel TS, Stevens WM, Freedman AN. Use of tamoxifen and raloxifene for breast cancer chemoprevention in
2010. Breast Cancer Res Treat. 2012;134(2):875-80.

Chen C, Campbell KD, Negi I, Iglesias RA, Owens P, Tao N, et al. A new sensor for the assessment of personal exposure to
volatile organic compounds. Atmos Environ. 2012;54:679-87.

Burke LE, Styn MA, Sereika SM, Conroy MB, Ye L, Glanz K, et al. Using mHealth technology to enhance self-monitoring for weight
loss: a randomized trial. Am J Prev Med. 2012; 43(1):20-6.

Eifert C, Powers RS. From cancer genomes to oncogenic drivers, tumour dependencies and therapeutic targets. Nat Rev Cancer.
2012 Aug;12(8):572-8.

National Institutes of Health. Office of the Director, Office of Federal Advisory Committee Policy. Managing National Institutes of
Health Federal Advisory Committees [Internef]. Bethesda (MD): National Institutes of Health; c2012-3 [updated 2012 Aug; cited
2013 Jan 7]. Available from: h