FISCAL YEARS 2011-2012

Report of the Advisory
Committee on Research
on Women’s Health

Office of Research
on Women'’s Health

and

NIH Support for Research
on Women'’s Health



REPORT OF THE ADVISORY
COMMITTEE ON RESEARCH
ON WOMEN’'Ss HEALTH

FiscAL YEARS
2011-2012

OFFICE OF RESEARCH
ON WOMEN's HEALTH
AND
NIH SurpPORT FOR RESEARCH
ON WOMEN's HEALTH

m National Institutes of Health
Office of Research on Women’s Health



Office of Research on Women's Health. (2013). Report of the Advisory Committee on Research on
Women's Health, Fiscal Years 2011-2012: Office of Research on Women'’s Health and NIH Support
for Research on Women's Health. Bethesda, MD: U.S. Department of Health and Human
Services, Public Health Service, National Institutes of Health.

NIH Publication No. 13-7995

Copies of this report and other publications of the Office of Research on Women’s Health are
available:

Office of Research on Women's Health
National Institutes of Health

6707 Democracy Blvd., Suite 400, MSC 5484
Bethesda, Maryland 20892-5484

Voice: 301-402-1770

http://orwh.od.nih.gov


http://orwh.od.nih.gov/

F1scAL YEARS 2011 & 2012

Preface

The Advisory Committee on Research on Women’s Health (ACRWH), in collaboration with the
Office of Research on Women'’s Health (ORWH) and the National Institutes of Health (NIH)
Coordinating Committee on Research on Women's Health (CCRWH), submits to the Director
of NIH this biennial report for fiscal years (FYs) 2011 and 2012, which details NIH activities car-
ried out in fulfillment of the core mission of ORWH, as defined in the NIH Revitalization Act of
1993. That mission is to strengthen and enhance NIH basic, translational, and clinical research:

¢ To increase the understanding of the diseases and conditions that affect women, includ-
ing investigation and elucidation of the role of sex and gender factors in health and
disease;

e To build NIH programs to develop a cadre of researchers, both women and men, who are
trained to conduct interdisciplinary research in these areas;

¢ To ensure the appropriate representation of women in NIH research; and
e To support the advancement of women in biomedical careers.

The ACRWH has reviewed the information contained in this biennial report, and finds that

it reflects the breadth and depth of research and related activities through which ORWH has
achieved its mission in FY 2011 and FY 2012. The report also provides highlights from women’s
health and sex/gender research supported by NIH Institutes, Centers (ICs), and Offices in the
Office of the NIH Director (OD). In addition, the report presents information on NIH budget
allocations for women's health research during FY 2011 and FY 2012 using criteria supplied

by the NTH Office of Financial Management and the U.S. Department of Health and Human
Services (HHS) Office on Women'’s Health. Finally, the report contains information document-
ing the inclusion of women and minorities in NIH-funded clinical research during the same
time period.

The ACRWH wishes to acknowledge the work of the CCRWH representatives, whose efforts
ensured the timely preparation of reports from the ICs and Offices they represent. The ACRWH
also wishes to acknowledge the work of the NIH staff members who assisted in the continued
implementation and analysis of the inclusion of women and minorities in NIH-funded research,
and the work of staff who collected and tabulated the budgetary data presented in this report.

Finally, the ACRWH wishes to acknowledge the work of ORWH staff in meeting the mandates
underlying the establishment of ORWH by providing leadership, both within NIH and with the
extramural research community, to accomplish the many outstanding and important advances
in NIH-funded science and in career support that are described herein.
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Introduction

This report of the Advisory Committee on Research on Women'’s Health (ACRWH) for FYs 2011
and 2012 provides a summary of the accomplishments of NIH to address women'’s health over
the past 2 years. The report documents the expansive growth of women'’s health and sex differ-
ences research, along with many other significant programs and activities across the NIH. As
requested in the NIH Revitalization Act of 1993, the ACRWH, a chartered group composed of
non-Federal experts, submits a report to the NIH Director every 2 years, describing its findings
related to the mandates for ORWH and NIH support of women'’s health research. This docu-
ment fulfills that directive.

In 2010, ORWH introduced a new strategic plan and research agenda for the NIH, “Moving

into the Future with New Dimensions and Strategies: A Vision for 2020 for Women's Health
Research” (NIH Publication No. 10-7606), which provided a blueprint for future NIH wom-

en'’s health and sex differences research and career advancement in biomedical sciences for the
coming decade. This “NIH Strategic Plan for Women's Health Research” identified six major
goals for new research and other funding initiatives. In 2011 and 2012, the NIH community took
steps to further these goals and to track the progress toward their achievement. These efforts are
described in the ORWH section, as well as in the women'’s health and sex/gender differences
research initiatives reported on by NIH ICs and Program Offices, also contained in this report.

Organization of the FY 2011-FY 2012 Biennial Report of the ACRWH

This FY 2011-FY 2012 biennial report bears witness to the phenomenal growth in women’s
health research and related programs that has occurred since the formation of the Office in
1990. It reflects major ORWH research programs, initiatives, activities, and highlights that were
reported from the NIH ICs and Program Offices. This report is not a comprehensive listing of
all NTH research on women'’s health, which would necessarily be encyclopedic; the report does
serve, however, to summarize, under a single cover, examples of the wealth of NIH advances

in women'’s health research. This report also provides information on and analyses of support
for women'’s health research and related activities. The budget figures for NIH expenditures on
women'’s health research and programs during FY 2011-FY 2012 are included as well.

This biennial report is divided into two major parts: Part 1 presents ORWH programs, and part 2
provides individual reports on women's health research from the NIH ICs and Program Offices
in the Office of the NIH Director. Information about ORWH programs in part 1 is organized
into the following seven sections:

I. ORWH Research
II. ORWH Interdisciplinary Research and Career Development Programs
III. ORWH Biomedical Career Development Activities
IV. ORWH Research Dissemination and Outreach Activities

V. Monitoring Adherence to the NIH Policy on the Inclusion of Women and Minorities as
Subjects in Clinical Research

VI. NIH Budget for Women'’s Health Research
VII. Committee Members, FY 2011-FY 2012
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Section 1. This section offers tables of ORWH-funded projects, examples of special ORWH
research initiatives, and highlights of other trans-NIH women'’s health scientific activities. The
research that has occurred because of ORWH support or with ORWH cofunding is documented
in this section, representing an investment in basic and clinical scientific investigations into

1) newly recognized conditions that may affect the wellness or morbidity of women across
their lifespan; and 2) ongoing gaps in knowledge about normal aspects of women's health and
disease processes that may be unique to women, or affect both men and women, with potential
differences yet to be defined.

Section II. ORWH has long recognized that women’s health research is an inherently broad
interdisciplinary endeavor, encompassing a full range of scientific activities. Since 1999, ORWH
has been working to provide individual and institutional support for interdisciplinary research
and career development. ORWH-introduced interdisciplinary initiatives have evolved into
signature programs of new and exciting efforts in women'’s health research that are changing
institutional approaches; these efforts and programs are described in detail in section II.

Section III. This section provides information on a number of other programs through which
ORWH works to promote women'’s biomedical careers and the development of careers in
research on women's health and sex/gender factors. This section also describes the activities
of the NIH Director’'s Working Group on Women in Biomedical Careers to provide a compre-
hensive, action-oriented NIH response to the Federal agencies’ challenges posed in the 2007
National Academies report “Beyond Bias and Barriers: Fulfilling the Potential of Women in
Academic Science and Engineering.”

Section IV. This section on research dissemination and outreach describes ORWH's Internet-
based health information initiatives, including an ongoing collaborative effort with the NIH
National Library of Medicine as part of the Office’s online resources for information on wom-
en’s health research; a Web-based series of courses, “The Science of Sex and Gender in Human
Health,” cosponsored with the U.S. Food and Drug Administration (FDA); a multimedia
approach to communicate advances being made from past and current women'’s health research;
and other efforts to ensure that information generated from the NIH investment in research on
women'’s health informs future research efforts and improves women'’s health and health care.
The section also provides a description of ORWH-cofunded conferences and workshops.

Section V. This section details NIH’s strides to monitor the inclusion of women and minorities
in NIH-funded clinical research, including aggregate data on the numbers of women, men, and
minorities who participated as volunteers in the research.

Section VI. This section provides information on NIH expenditures on women's health
research, including a breakdown of the expenditures by disease category and other major
categories of interest.

Part 2 of the biennial report consists of individual reports from 24 NIH Institutes, Centers, and
Program Offices located within the Office of the NIH Director. These reports summarize their
major initiatives and activities and provide highlights of the research each has funded related to
women'’s health and sex differences research, consistent with their specific missions. This infor-
mation is presented as submitted by the ICs, most often by their Coordinating Committee on
Research on Women's Health (CCRWH) representatives, and is impressive as well as fascinating
in its scope and dimensions.

During FY 2011 and FY 2012, major transitions occurred in the NIH women'’s health program.
After nearly 20 years of NIH women’s health leadership, Dr. Vivian Pinn retired as Associate
Director for Research on Women's Health and Director of ORWH in November 2011. In
September 2012, I was appointed to these positions after serving in an acting capacity following
Dr. Pinn’s departure.
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The field of women'’s health research is greatly indebted to Dr. Pinn for her tireless efforts and
inspirational leadership. I owe a personal debt of gratitude to her for serving me as a valued
mentor and as a model for leadership. It is in grateful acknowledgment of her influence that,
over the past 2 years, I have continued to push new efforts to increase the reach and influence
of ORWH programs and to enhance its trans-NIH collaborative role in developing initiatives to
build the scientific foundations of women's health and an innovative future in research.

I intend to also continue to implement and to further augment the 2010 comprehensive research
agenda in order to inform sex-based, personalized medicine and to link basic research to public
health by highlighting the importance of studying sex and gender factors and sex differences in
health and illness, including the potential application of such research to health care delivery.

As I lead ORWH and serve the research community, I am confident that the Office will remain a
focal point and catalyst for women's health research and career programs, including those that
are interdisciplinary in nature, include women and minorities in clinical research, and ensure
that efforts addressing sex differences in basic investigation are firmly secured into the fabric

of NIH. And I expect the ideals that led to the establishment of the Office will only become
strengthened and more fully appreciated for their importance to the scientific mission of NIH
and the health and health care of women and their families.

You are invited to read this in-depth report to become acquainted with the tremendous advances
related to women'’s health, which have taken place during this 2-year period. I further hope that
this report enhances your appreciation of the value of studying the role of sex/gender factors in
health and disease for improvements in the health of both women and men.

Janine A. Clayton, M.D.

Associate Director for Research on Women’s Health
Director, Office of Research on Women's Health
National Institutes of Health

August 2013
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Report of the Office of Research

on Women's Health

A HistoricAL PERSPECTIVE:
THE DEVELOPMENT OF

THE OFFICE OF RESEARCH
ON WOMEN'S HEALTH

In 1983, the Assistant Secretary for Health, Dr.
Edward N. Brandyt, established the U.S. Public
Health Service Task Force on Women’s Health
Issues in recognition of the paucity of data
related to women'’s health. In 1985, the task
force produced a report, “Women’s Health:
Report of the Public Health Service Task Force
on Women'’s Health Issues, Volume [,” calling
for an expansion of biomedical and behav-
ioral research on conditions and diseases
unique to, or more prevalent in, women in

all age groups (U.S. Public Health Service,
1985). In 1986, NIH published a policy that
“urged” the inclusion of women in NTH
clinical research (NIH, 1986, vol. 15, p. 1;
NIH, 1986, vol. 16, p. 2). Shortly thereafter, in
recognition of the need to promote the inclu-
sion of minority populations, NIH published
another policy in 1987, this time encouraging
the inclusion of minorities in clinical studies
(NIH, 1987, vol. 16, p. 3-4).

In 1990, the Congressional Caucus for
Women'’s Issues requested that the General
Accounting Office (GAO), now known as the
Government Accountability Office, conduct
an investigation into the implementation of
the guidelines for the inclusion of women

in NIH-funded clinical research. This report,
included in congressional testimony, indi-
cated that the policy’s implementation was
slow and not well communicated, that
gender analysis was not performed routinely,
and that the impact of the policy could not
be determined (National Institutes of Health:

Problems in Implementing Policy, 1990).
These findings catalyzed the 1990 establish-
ment of ORWH within the NIH OD; the
NIH Revitalization Act of 1993 established
the Office in statute. In that act, Congress
assigned a far-reaching leadership role for
ORWH by mandating that its Director:

(1) Advise the NIH Director and staff on mat-
ters relating to research on women'’s health;

(2) Strengthen and enhance research related
to diseases, disorders, and conditions
that affect women;

(3) Ensure that research conducted and
supported by NIH adequately addresses
issues regarding women's health;

(4) Ensure that women are appropriately
represented in biomedical and biobehav-
ioral research studies supported by NIH;

(5) Develop opportunities and support
for recruitment, retention, reentry, and
advancement of women in biomedical
careers; and

(6) Support research on women'’s health
issues.

The Revitalization Act also established two
committees to assist ORWH in fulfilling

its mission. An Advisory Committee on
Research on Women's Health (ACRWH)),
composed of non-Federal members, was
established to provide the ORWH Director
with a ready source of expert, outside advice
and recommendations on women's health
research issues. ACRWH members are chosen
from among leading research scientists,
health practitioners, advocates, educators,
and other professionals.

A Historical Perspective: The Development of the Office of Research on Women's Health
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A trans-NIH committee, the Coordinating
Committee on Research on Women's Health
(CCRWH), was also established in statute

in the 1993 NIH Revitalization Act. The
Committee is composed of Directors, or their
designees, from NIH ICs and Offices in the
OD to act as direct liaisons for ORWH with
the ICs. CCRWH also provides advice and
recommendations to the ORWH Director.

In 2006, the NIH Reform Act called for a reor-
ganization of the OD. ORWH was placed in a
new division whose responsibilities included
developing and guiding major trans-NIH ini-
tiatives. This placement of ORWH within the
Division of Program Coordination, Planning,
and Strategic Initiatives (DPCPSI) highlighted
and facilitated the ORWH role as NIH’s focal
point for women'’s health research. In addi-
tion, the ORWH Director started reporting to
the Director of DPCPSI. However, the 2006
legislation did not change the Office’s statu-
tory responsibilities.

The 2011 mission statement of ORWH
continues to emphasize its historic role in
improving women's health through research,
the inclusion of women in clinical research,
and the promotion of women in biomed-
ical careers. The mission statement also
places new emphasis on the contribution of
research on sex and gender factors in health
and disease, especially as findings contribute
to achieving a goal of personalized medicine.
ORWH is also focusing on other key areas

of significance, including interdisciplinary
research and training, and research to under-
stand the causes of health disparities among
different subgroups of women, defined by
factors such as age, socioeconomic, and racial
and ethnic group membership.

Within DPCPSI, ORWH has worked to
increase its NIH coordinating role by con-
tinuing to forge new partnerships with

ICs to ensure that women's health and sex
differences research is incorporated into the
broad NIH scientific framework. To this end,
ORWH is guided by the goals, objectives, and
crosscutting themes within the NIH Strategic
Plan “Moving into the Future with New
Dimensions and Strategies: A Vision for 2020
for Women's Health Research,” (HHS, NIH,
ORWH, 2010) to implement a trans-NIH
approach to research priorities.
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NIH StrATEGIC PLAN FOR
WOoOMEN’'s HEALTH RESEARCH

Introduction

In September 2010, ORWH released the
third NIH scientific agenda for women's
health, titled “Moving into the Future with
New Dimensions and Strategies: A Vision for
2020 for Women'’s Health Research” (HHS,
NIH, ORWH, 2010a). This research agenda
was the culmination of a highly interac-

tive scientific and public partnership that
encompassed both looking back for his-
torical perspectives and looking forward to
new research opportunities on the horizon.
The resulting three volumes represent the
NIH Strategic Plan for Research on Women'’s
Health for the coming decade and serve

as a framework for research investigations
galvanized by cutting-edge technologies and
catalyzed by nascent scientific concepts to
advance women’s health research through
interdisciplinary and multidisciplinary
collaborations across the entire research
spectrum, from basic to clinical and transla-
tional (Pinn, Clayton, Begg, & Sass, 2010).

The Strategic Plan resulted from five regional
public hearings and scientific workshops
held in 2009 and 2010. Thirty-seven scientific
and career development working groups were
jointly cochaired by leading extramural and
NIH scientists, representing 44 academic
institutions, 19 ICs, and the Office of the
NIH Director. Reports of all the working
groups were compiled in volume II of the
Strategic Plan (HHS, NIH, ORWH, 2010b).

Identifying the Goals for
the New NIH Agenda for
Women'’s Health Research

Each workshop served as a dynamic forum
for a collaborative process of setting the
research agenda. The resulting working group
reports put forward 400 recommendations,
from which 6 crosscutting goals and 44
specific objectives were distilled. Central to
the six goals is the importance of evaluating
sex and gender factors and sex differences
across the research spectrum, with an explicit

FiscAL YEARS 2011 & 2012

emphasis on interdisciplinary approaches.
The goals of the Strategic Plan are as follows:

(1) Increase the study of sex differences
in basic biomedical and behavioral
research.

(2) Incorporate findings of sex differences in
the design of new technologies, medical
devices, and therapeutic drugs.

(3) Actualize personalized prevention, diag-
nostics, and therapeutics for women and
gitls.

(4) Create strategic alliances and part-
nerships to maximize the domestic
and global impact of women'’s health
research.

(5) Achieve a clearer and wider understand-
ing of women’s health issues through
strategic communications of research
findings to diverse audiences.

(6) Employ innovative strategies to build a
well-trained, diverse, and vigorous wom-
en'’s health research workforce.

Research on Sex and Gender Factors
and Their Role in Health and Disease

The agenda outlined in the Strategic Plan
challenges the boundaries of women'’s health
by calling for an increased focus on basic
scientific research on sex and gender factors
and sex differences and their significance in
health and disease. To provide a foundation
for research to improve health and accel-
erate research advances into clinical care,
the Strategic Plan calls for a comprehensive
conceptual framework that explores varia-
tion due to sex as critical to advancing many
fields of study (such as genetics, immunol-
ogy, endocrinology, developmental biology,
cell biology, microbiology, biochemistry,
and toxicology, as well as other areas in
basic biological and behavioral sciences).
New technologies, such as high-throughput
sequencing, data acquisition, bioengineer-
ing, bioinformatics, and new modeling and
data analytical techniques can contribute

to innovative and effective approaches to
advance emerging areas of science. Research
conducted with both female and male cells,

A Historical Perspective: The Development of the Office of Research on Women's Health
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tissues, and animal model systems is para-
mount for developing strategies to improve
sex- and gender-appropriate medicine,
including clinical diagnosis and therapy.

In addition, research designed to delineate
the effects of age and aging is critical for
age-appropriate health care. The study of bio-
logical, behavioral, and social variables and
how they interact with environmental, age,
sex, and other differences should be integral
to the development of a new and expanded
multidimensional scientific knowledge base.

Since its inception, ORWH has challenged
historically limited concepts of women's
health and has advanced an understanding
of women'’s health and research that encom-
passes the full lifespan, not just the traditional
age periods of interest. This expanded view
provides an integrated framework that can
mitigate fragmented approaches to health
and health care. The increasing emphasis

on researching differences by sex continues

to broaden the perspectives and value of
women’s health to benefit women and men
as well as girls and boys. In addition, ORWH
continues to address the distinction between
biological sex and socially derived gender and
works to ensure the expansion and transla-
tion of research on both sex differences and
gender identity.

Health Disparities and
Women'’s Health

The research agenda illuminates knowledge
gaps in women'’s and girls” health. It includes
a call for biomedical and behavioral research
to understand how race, ethnicity, poverty,
environment, gender identity, disability,
immigrant status, occupation, sexual orien-
tation, and other differences influence the
causes, diagnoses, progression, treatment,
and outcome of disease among different
populations of women and girls. These con-
cepts serve as catalysts to propel the research
continuum toward the goals of prevention
and individualized treatment and the trans-
lation of such findings to promote the health
and well-being of all women and girls. Efforts
to improve their health may also benefit the
health of others; women comprise a dispro-
portionate number of the world’s caretakers
and are thus often in a position to make

healthy choices for themselves, their families,
and their communities, both internationally
and nationally.

Moving into the Future by
Implementation of the NIH Strategic
Plan for Women's Health Research

The mission of NIH is to seek fundamental
knowledge about the nature and behavior

of living systems and the application of that
knowledge to enhance health, lengthen life,
and reduce illness and disability. As ORWH
moves into its third decade, it is important to
reaffirm its role within the NIH mission as a
catalyst for integrating the study of males and
females within areas from basic to applied
research. In FY 2011-FY 2012, in partnership
with the NTH ICs and OD, ORWH has led
efforts to meet the NIH mission and expand
upon it, particularly as it relates to women's
health.

Developing Success Metrics

and a Toolkit to Collect and
Visualize Data for the Strategic
Plan Implementation Evaluation

Collection and Assimilation of
SPIE Data

An evaluation of the way the NIH Strategic
Plan for Women's Health Research is
implemented requires data not previously
collected by any existing system or database.
ORWH has developed a new data collection
system in order to gather data on the full
spectrum of ORWH program activities, from
personnel-attended activities to research
projects cofunded by the Office. The elec-
tronic Strategic Plan Implementation
Evaluation (SPIE) form was devised to allow
the coding of each relevant ORWH activity
by the Strategic Plan goals and objective(s)
that it fulfills. Figure 1 provides a complete
listing of the goals and objectives.
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Figure 1. NIH Strategic Plan for Women'’s Health Research Goals and Objectives

GOAL 1: Increase sex differences research in basic science studies

1.1 Encourage genetic and epigenetic studies to identify sex differences in gene expression.

1.2 Explore sex differences in the structure and function of male and female cells (including stem cells), tissues, organs,
and physiological systems.

1.3 Study sex differences using a systems biology-based approach. This will include research based on new technology
platforms such as microbiomics, genomics, phenomics, proteomics, and metabolomics.

1.4 Include sex parameters in the design of experiments using animal models.

1.5 Promote neuroscience research to study sex/gender differences in vulnerability to and clinical course of neurological,
psychiatric, and substance abuse disorders.

1.6 Increase basic and translational research on sex/gender differences in the pathobiology, prevention, and treatment
of diseases including HIV/AIDS, urinary tract, and sexually transmitted infections.

1.7 Investigate the actions of steroid hormones and hormone-mimicking environmental agents on gene expression,
cells, tissues, and organs. Apply this knowledge to sex differences in disease prevalence, symptoms, management,
and outcomes in conditions such as lupus and cardiovascular diseases and to predominantly sex-specific diseases
such as breast cancer and uterine fibroids.

1.8 Further understanding of sex/gender differences in fundamental mechanisms and patterns of behavioral and social
functioning relevant to health and well-being.

1.9 Incorporate sex/gender considerations into discussions in scientific conferences and meetings.

GOAL 2: Incorporate findings of sex/gender differences in the design and application of new
technologies, medical devices, and therapeutic drugs

2.1 Encourage the development of technologies that will address sex-based differences at all scales of detail, from the
nanometer to the whole person.
2.2 Develop novel animal, in vitro, and computational (virtual) models to study sex differences in diseases and conditions.

2.3 Develop the information systems needed for collecting, sharing, and comparing clinical data for diseases and
conditions of women and girls.

2.4 Develop computational models that will utilize multiple levels of analyses to address both qualitative and
quantitative outcomes of clinical research related to women.

2.5 Work toward devising minimally invasive technologies for rapid and accurate screening, diagnosis, and treatment
of diseases and conditions of women and girls.

2.6 Exploit high-resolution bioimaging technologies to provide structural and functional imaging of sex differences in a
variety of areas such as pain, brain activity, metabolism, infectious diseases, inflammation, and drug delivery.

2.7 Design drugs, biologics, and devices to diagnose, prevent, and treat diseases and conditions affecting women and girls.

2.8 Consider the sex and age of the patient in the development of engineered medical products, cell-based
therapeutics, and regenerative procedures.

2.9 Encourage collaborative interactions among clinicians, bioethicists, and technologists regarding accessibility of new
technologies, drugs, and other interventions relevant to women’s health.

GOAL 3: Actualize personalized prevention, diagnostics, and therapeutics for girls and women

3.1 Conduct developmental and developmentally framed research to understand the role of hormones, hormonal
changes, and reproductive transitions on conditions affecting women and girls throughout the lifespan.

3.2 Study sex/gender differences in embryonic development, including epigenetic changes.

3.3 Encourage research on safe and effective interventions for conditions affecting pregnant women.

3.4 Expand research on pregnancy-related conditions such as preeclampsia, diabetes, and hypertension on the
subsequent health of women and their offspring.

3.5 Identify and validate sex-specific biomarkers for disease risk and prognosis across the lifespan.

3.6 Study sex/gender differences in the aging process.

3.7 Explore differences in response to therapeutic interventions among samples of elderly women, including those with
comorbid conditions.

3.8 Conduct research on aging women with emphasis on prevention of frailty, promotion of healthy lifestyles,
maintenance of independent living, self-management of symptoms, preservation of cognitive functions, and health-
related quality of life.

3.9 Examine health disparities among women stemming from differences in such factors as race and ethnicity,
socioeconomic status, gender identity, and urban-rural living, as they influence health, health behaviors, and access
to screening and therapeutic interventions.

A Historical Perspective: The Development of the Office of Research on Women's Health
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Figure 1 (continued)

GOAL 4: Create strategic alliances and partnerships to maximize the domestic and global impact of
women'’s health research

4.1 Convene futuristic thinkers from many fields of science, engineering, business, and the humanities to assist in
devising implementation strategies for women’s health research.

4.2 Establish new ventures and initiatives with a wide cross-section of partners, including NIH institutes, centers, and
offices; academia; other Federal agencies; international organizations; private foundations; and industry.

4.3 Promote an environment that uses multiple avenues and technologies to facilitate continuing input from partners
committed to improving women's health and promoting research.

4.4 Create solid partnerships by engaging in scientific briefings and ad hoc meetings with policymakers, elected officials,
and advocacy groups.

4.5 Partner with professional societies to include women'’s health research issues in national scientific meetings and
conferences, including issues involving career training and development.

4.6 Expand global strategic alliances and partnerships aimed at improving the health of women and girls throughout
the world, particularly in developing countries.

GOAL 5: Develop and implement new communication and social networking technologies to increase
understanding and appreciation of women'’s health and wellness research

5.1 Serve as a key informational resource for Federal and State agencies, elected representatives, the media, health and
advocacy organizations, and the public on women's health research issues.

5.2 Expand collaboration with other NIH institutes and centers and Federal agencies in outreach activities on issues
related to women'’s health.

5.3 Expand strategic alliances and partnerships with key national and international organizations to maximize the
communication and impact of women's health research.

5.4 Convene leaders in communication sciences to explore and identify optimum messages and messaging to benefit
women’s health research.

5.5 Support research to explore and evaluate the ability of women and men of different ages to access, process, and act
on health-related information.

5.6 Build a central portal of information for women’s health research findings suitable for the specific needs of
researchers, health care practitioners, patients, and their families.

GOAL 6: Employ innovative strategies to build a well-trained, diverse, and vigorous women’s health
research workforce

6.1 Connect and empower scientists across career stages by developing a central career advice/development resource
that includes contact with knowledge-rich people at the NIH.

6.2 Lead the way in encouraging institutions to recognize mentoring as an essential component of building career
success in their training programs; encourage evaluation of mentoring practices.

6.3 Address the organizational, institutional, and systemic factors that impede recruitment, retention, and advancement
of women in science, and modify practices that impede the careers of biomedical scientists.

6.4 Evaluate the challenges and successes of part-time research careers and explore strategies to allow part-time faculty
to remain involved in their fields of science.

6.5 Promote recognition and understanding of women's health among future health professionals and scientists by
informing the design of curricula with up-to-date research findings for use in educational materials for medical,
dental, nursing, and other professional training.

Figure 1. A comprehensive list of the six goals and their corresponding objectives from the NIH
Strategic Plan for Women's Health Research.




In addition to coding program activities by
Strategic Plan goals and objectives fulfilled,
the electronic SPIE form also collects other
relevant data such as type of activity, ORWH
role in the activity, and any IC or HHS
partners in the activity. Using a single click,
staff can send the form to the staff members
responsible for SPIE data collection, where
assimilation is automated using free Adobe
software and reviewed for standardization
across all staff. Further, a weighting score is
coded into each activity, based on a weight-
ing scheme created by ORWH (from 1 to
100, spanning activities such as “attended
meeting,” “research supported,” or “cospon-
sored a program announcement”). This
process, implemented by ORWH, gathers a
breadth of information not collected else-
where, in a way that is systematic, efficient,
and highly effective.

Visualization of SPIE Data

The creation of the SPIE toolkit by ORWH
culminated in the design and implementa-
tion of a data visualization technique that
allows all 44 objectives of the Strategic Plan
to be presented in a single aesthetic and
accessible model (Figure 2). This type of tool

Figure 2. Success Measurement of Strategic Plan Objectives by Goal and Specific Objective
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is dynamic, in that the radius of the circle
can be any relevant success metric, from the
number of activities that meet each objective
to the amount of funding put toward each
objective. Figure 2, specifically, illustrates
the number of ORWH activities fulfilling
each objective as of March 2012. The longer
the bar, the more that success metric has
been achieved for that objective. The relative
width of the bars is not meant to convey any
information about the activities within that
objective. The number at the end of each bar
corresponds to the number of an objective
within that goal. For example, Objective 1.3
is labeled “3” within Goal 1; however, in the
figure below, only some bars are labeled for
image simplicity.

This visual conveys the successes in imple-
mentation of the Strategic Plan across
specific objectives, and identifies those
objectives in which there are opportunities
for increased focus.

Prioritization of the Strategic

Plan’s Objectives

The goal of having all new ORWH funding,
activities, and initiatives be guided by the
Strategic Plan required that all 44 objectives

Goal 2

Figure 2. Data visualization tool, conceived and developed at ORWH, allows all 44 objectives in
the Strategic Plan to be seen at once, across a dynamic set of metrics. Shown in the figure is the
number of activities fulfilling each objective as of March 2012.

A Historical Perspective: The Development of the Office of Research on Women's Health
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under each of the 6 goals be prioritized and
targeted in a manner that took into consider-
ation the costs (financial, feasibility, or other)
and the time required to complete each. As
another way to identify areas of opportunity,
an “action matrix” was developed to repre-
sent estimated time and cost/difficulty for
NIH to complete each strategic objective.
(This is in contrast to the SPIE data, which
specifically track ORWH staff efforts.) The
action matrix not only includes estimates

of difficulty and time but it also identifies
strategic objectives in terms of their priority.
For example, Objective 1.9, “Incorporate sex/
gender considerations into discussions in
scientific conferences and meetings,” was des-
ignated as low-cost and short-term because
it may only require staff time to accomplish,
whereas Objective 2.2, “Develop novel
animal, in vitro, and computational (virtual)
models to study sex differences in diseases
and conditions,” was designated as highest
cost and longest term because the science
necessary to accomplish the goal will require
significant time and funding. However, both
objectives were selected as being among

the highest priority for ORWH. The matrix
was created with input from the Advisory
Committee on Research on Women's Health
(ACRWH) and the Coordinating Committee
on Research on Women'’s Health (CCRWH).

Summary: Guiding Tomorrow’s
Research on Women's Health

The research agenda in the Strategic Plan was
developed as a way of moving toward further
innovative and promising science important
to women's health. It is of critical impor-
tance that ORWH continue to devise and
refine methods and metrics, such as the ones
described in this section, to track and quan-
tify the implementation of the Strategic Plan,
to consider the opportunities for progress in
identified priority areas in terms of time and
expense; and to use the information thus
obtained to monitor overall progress toward
the goals. In this way, the Strategic Plan

can serve an integral role in NIH efforts to
harness the exciting potential of biomedical
research to enhance health, lengthen life, and
reduce the burdens of illness and disability.
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I. ORWH RESEARCH

ORWH and NIH Priorities for
Women's Health Research

The mission of ORWH is to encourage and
support meritorious research on women'’s
health, including investigations of the role of
sex and gender factors in health and disease.
ORWH works in partnership with NIH ICs to
ensure that such research is part of the scien-
tific framework of NIH. Since its publication
in 2010, the NIH Strategic Plan for Women's
Health Research has guided ORWH research
priorities and initiatives. Since that time also,
ORWH has taken the trans-NIH lead role

in efforts to implement the Strategic Plan in
collaboration with NIH ICs and with ongo-
ing input from ORWH external and internal
advisory committees.

To advance women'’s health research, the
Strategic Plan identified 6 major goals and

44 specific objectives. The Strategic Plan also
identified three crosscutting themes to provide
additional context for the goals and objec-
tives. The first theme emphasizes the value of
research that explores biological sex differences
to contribute important new knowledge of
the sources of variability in human health and
disease. The second theme stresses the need

to ensure that new basic and applied scientific
fields consider biological sex as a potentially
significant source of variability to be taken into
account in the design of new techniques and
technologies. Finally, the third theme stresses
the importance of new public-private and
interdisciplinary partnerships to increase the
impact of biomedical women'’s health research
by disseminating findings to ever wider
clinical, community, and policy audiences.
Taken together, these goals, objectives and
crosscutting themes provided a major orient-
ing framework for ORWH research and related
activities in FY 2011 and FY 2012.

Overview of ORWH-
Cofunded Research

During FY 2011 and FY 2012, ORWH worked
to implement the Strategic Plan across
NIH. The results of these efforts can be seen

FiscAL YEARS 2011 & 2012

throughout this biennial report, in the other
ORWH sections, and in the IC reports, which
highlight how IC specific research activi-

ties map to the goals and objectives of the
Strategic Plan. This section details ORWH
research cofunding for that time period.

ORWH works with NIH ICs to cofund
research because the Office does not have
direct grant-making authority. ORWH may
support research in two ways. First, it cospon-
sors funding opportunity announcements
(FOAs) or otherwise partners with NIC ICs
to cofund meritorious projects relevant

to women's health. Second, to stimulate
research in specific areas of women's health,
ORWH may develop and release FOAs. Two
ORWH “signature” programs, Advancing
Novel Science in Women’s Health Research
(ANSWHR) and the Research Enhancement
Awards Program (REAP), are described
below. ANSWHR is a program that involves
the competitive review of applications. REAP
uses an administrative review of research that
has already been peer-reviewed. Additionally,
in FY 2011 and FY 2012, ORWH initiated
and provided major support for two other
ORWH signature FOAs, the Specialized
Centers of Research (SCOR) on Sex and
Gender Factors Affecting Women’s Health
interdisciplinary research program and the
Building Interdisciplinary Research Careers in
Women's Health (BIRCWH) program, which
supports interdisciplinary research training.
These ORWH programs are described in
Section II of this report. Table 1 (page 18)
lists FY 2011 and FY 2012 FOAs in which
ORWH participated. These FOAs reflect a
wide range of science areas.

Tables 2 and 3 (pages 19-27) list the research
grants and contracts that ORWH, along
with the NIH ICs, supported in FY 2011

and FY 2012. In both FYs, there were more
than 150 funded initiatives. The majority of
funding used NIH Research Project Grant
(RPG) mechanisms, but funding may also
have been provided through research con-
tracts. As illustrated by the 2 tables, ORWH
has cofunded 1 or more research projects
with 19 ICs. The “top three” Institutes for
FY 2011-FY 2012 were the Eunice Kennedy
Shriver National Institute of Child Health
and Human Development (NICHD), the

I. ORWH Research
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National Cancer Institute (NCI), and the
National Institute of Allergy and Infectious
Diseases (NIAID), followed by the Fogarty
International Center; the National Heart,
Lung, and Blood Institute (NHLBI); the
National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK); and the
National Institute on Aging (NIA). ORWH
also collaborated with the HHS Agency for
Healthcare Research and Quality (AHRQ),
the Food and Drug Administration (FDA),
and the Indian Health Service (IHS) to
support relevant research activities. Research
summaries for FY 2011 and FY 2012 are
found in Appendices A and B, respectively.
In this report, Tables 2 and 3 list the titles of
the research projects grouped by the primary
NIH IC.

Trans-NIH Research Initiatives

In FY 2011 and FY 2012, ORWH used the
ANSWHR program to fund competitively
reviewed R21s and the REAP to support
meritorious research on women'’s health
that just missed an IC pay line. ORWH

also coordinated the trans-NIH Myalgic
Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CES) Research Working
Group. These initiatives are described below.

Advancing Novel Science in Women's
Health Research Program

The Advancing Novel Science in Women's
Health Research (ANSWHR) program was
developed by ORWH to stimulate and
support innovative research to advance new
concepts in women'’s health research and
the study of sex/gender factors in health
and disease. The R21 mechanism is used

by ANSWHR to support exploratory and
developmental projects. Because of the
complexity of working with up to 21 ICs on
the ANSWHR program, in both FY 2011 and
FY 2012, ORWH continued to have only 1
submission date (October 16). In both FYs,
ORWH funds were augmented by funds from
several ICs, thereby expanding the reach of
this program. ORWH provided ANSWHR
funding of $1.96 million in FY 2011 and
$1.64 million in FY 2012. A total of 14 ICs
had 1 or more ANSWHR applications funded
during these 2 FYs. The areas of science
covered included breast cancer; reproductive

health, especially relating to conditions
such as preeclampsia and hypertension and
intrauterine growth restriction of the fetus;
diabetes; urinary incontinence; urinary tract
infections; obesity; human papillomavirus
(HPV); cardiovascular disease; chronic pain;
microbial exposures across the life span

of women; violence prevention on college
campuses; depression relapse during in vitro
fertilization; and gender-specific prevalence
of infectious diseases.

Research Enhancement
Awards Program

In 1997, ORWH created the Research
Enhancement Awards Program (REAP).
Offered annually, REAP is a trans-NIH
initiative through which ORWH partners
with NIH ICs to offer funding to meritorious
research on women'’s health that has just
missed the IC pay line. REAP funding is open
to all NIH research mechanisms. ORWH's
policy is to fund 1 year only, and so all “out
year” funds are provided by the primary IC.

In FY 2011, ORWH partnered with 7 ICs to
fund 16 grants under REAP for a total of
$2.65 million. The areas of science that were
funded included colorectal cancer in women;
hip fracture risk prediction; cervical cancer
health gap for women in jail; gene expression
in mammalian oocytes; telemedicine; sex
differences in brain; breast reconstruction;
phospholipid-reactive T cells in pregnancy;
FAK/Pyk2 signaling pathway and bone
formation; acupuncture for aromatase
inhibitor-related arthralgias in breast cancer
patients; fatigue and lifestyle physical activ-
ity in SLE (systemic lupus erythematosus);

a biopsychosocial investigation of women'’s
health at midlife; vitamin D status, gene poly-
morphisms, and breast cancer progression/
prognosis; survivorship care planning and
communication for rural breast cancer survi-
vors; and mechanisms for estrogen-dependent
myocardial depressant effects of ethanol.

In FY 2012, ORWH partnered with 7 ICs to
fund 11 grants under REAP for a total of $1.73
million. The FY 2012 REAP-funded grants
included the following topics: international
pooling project of mammographic density;
molecular basis of E. coli adhesions in bladder
disorder; premenstrual syndrome and risk



of subsequent hypertension; glycated CD59
as a novel biomarker of gestational diabetes
mellitus; feasibility of virtual-agent cervical
cancer education for Hispanic farmworkers;
unintended birth, fetal and infant loss, and
maternal depressive symptoms; feasibility

of community-based tampon self-sampling
to prevent cervical cancer; pharmacotherapy
evaluation tools for improving breast cancer
outcomes in rural Appalachia; brain-centered
therapy versus medication for urgency urinary
incontinence; trajectories of reward sensitivity
and depression across adolescence; and role of
B cells in lupus pathogenesis.

Trans-NIH Myalgic Encephalomyelitis/
Chronic Fatigue Syndrome Activities

Mpyalgic encephalomyelitis/chronic fatigue
syndrome (ME/CEFS) is a debilitating ill-

ness that lacks a universally accepted case
definition, etiological agent, diagnosis, or
treatment. It is characterized by 6 months or
more of incapacitating fatigue and problems
with concentration and short-term memory.
The condition may be preceded by flu-like
symptoms that are followed by pain in the
joints and muscles, sleep disturbances, tender
lymph nodes, sore throat, and headache. ME/
CFS is characterized by a worsening of symp-
toms following physical or mental exertion
that requires an extended recovery period.
Roughly 17 million people worldwide are
estimated to have ME/CFS, and women are
disproportionately affected by an estimated
ratio of 4:1.

Trans-NIH ME/CFS Research
Working Group

In partnership with NIH ICs, in FY 2011
and FY 2012, ORWH led the NIH effort to
promote research on ME/CFS by convening
monthly meetings of the Trans-NIH ME/CFS
Research Working Group (http://orwh.od.nih.
gov/research/me-cfs/index.asp) and by coor-
dinating communications about ME/CFS
research and activities within NIH, among
other HHS agencies, and with the broader
extramural research and advocacy commu-
nities. (FY 2011 and FY 2012 members of
the Working Group are listed in Appendix
C). The Working Group does not have
grant-making authority and does not make
research project awards. Instead, it advances
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ME/CES research by providing NIH ICs with
an evidence-based rationale for supporting
ME/CEFS research and for attracting inves-
tigators to study this complex illness. The
chair of the Working Group represents

NIH as a nonvoting, ex officio member

of the HHS Chronic Fatigue Syndrome
Advisory Committee (CFSAC) and provides
the CFSAC with updates on NIH research
related to ME/CES, current and ongoing
funding opportunities relevant to ME/CFS,
and future plans for stimulating research on
this condition. CFSAC provides advice and
recommendations to the Secretary of HHS
through the Assistant Secretary for Health
on issues related to ME/CFS (http://www.hhs.
gov/advcomcfs).

ME/CEFS Funding Opportunities:
ORWH Support

NIH also encourages applications for ME/
CFS research funding through the use of pro-
gram announcements. Two broadly focused
ME/CEFS program announcements were
renewed in December 2011 and will continue
for 3 years, with three receipt dates per year.
These initiatives were cofunded by ORWH
and are shown in Table 1.

In 2011, ORWH provided $353,463 in sup-
port for two research projects on ME/CES.
The first of these is an examination of the
association between Epstein-Barr virus and
CFS via the presence of certain HERV-K18
alleles that differ in their superantigen
activity (5R01AR053821-05: HERV-K18 as

a Risk Factor for CFIDS). The second proj-
ect aims to identify subgroups of ME/CFS
subjects with neurological abnormalities by
using subgroupings based on the presence
or absence of comorbid Axis I psychopathol-
ogy (1R21NS075653-01: Neuropathologic
Abnormalities Define a Subgroup of Patients
with CFS). In FY 2012, ORWH provided
$66,509 in support for this project.

Research on Violence Against Women

Research on violence against women was
given increased attention across the Federal
Government in FY 2011 and FY 2012. In FY
2011, NIH reported funding $32.84 million
in research on violence, including domes-
tic violence, abused women, and spousal
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abuse; and in FY 2012, this amount was
$29.17 million. In FY 2012, ORWH pro-
vided $181,000 in funding for a grant titled
“Consortium to Evaluate a Novel Violence
Prevention Program on College Campuses”
(R21 HD069887-01A1).

In 2012, NIH joined a trans-Federal working
group that developed “United States Strategy
to Prevent and Respond to Gender-Based
Violence Globally.” ORWH staff were partic-
ipants in the working group. That report was
released in August 2012, and it resides on
the Department of State Web site, http://www.
state.gov/documents/organization/196468.pdf.

Highlights of Long-Term ORWH-
Cofunded Research Initiatives

ORWH has provided support for a number
of major research efforts in priority areas of
women'’s health. Brief descriptions of ORWH
FY 2011-FY 2012 support for five of these
programs are provided below.

Human Papillomaviruses Vaccine
Development and Evaluation

Cervical cancer is diagnosed in more than
500,000 women each year, causing approxi-
mately 250,000 deaths around the world and
making it one of the most common cancers
worldwide. Evidence indicates that virtually
all cases of cervical cancer are attributable to
cervical infection by a subset of oncogenic
HPVs and that HPV can also cause cancer at
other anogenital and oral sites. For multiple
years, starting in the late 1990s, ORWH has
supported the development and evaluation
of the prophylactic virus-like particle HPV
vaccine discovered by investigators at NCI.
During the FY 2011-FY 2012 period, ORWH
supported work in Costa Rica on the clinical
efficacy of this vaccine. Results have shown
that the vaccine (1) is highly effective at pre-
venting new infections with HPV types 16 and
18; (2) confers partial protection against HPV
types that are phylogenetically related to HPV
16 or 18; (3) and does not help treat existing
infections. Levels of antibodies achieved in
the long term following two doses of the HPV
vaccine are only slightly lower than those
observed after three doses, likely explaining
why fewer than three doses provided a high
degree of protection. Results further indicate

that the vaccine protects against HPV infec-
tion of the anus and the oral cavity.

Diabetes Prevention Program/
Diabetes Prevention Program
Outcomes Study

ORWH has provided cofunding for the
Diabetes Prevention Program (DPP) of
NIDDK since its inception. The original DPP
demonstrated the efficacy of lifestyle mod-
ification and use of the drug metformin in
decreasing the incidence of diabetes in an
ethnically diverse population at high risk for
diabetes. A longer-term follow-up study of
DPP—the DPP Outcomes Study (DPPOS)—
was designed to evaluate the long-term effects
of active DPP interventions. This study is
looking at the development of diabetes over
the course of 5 to 11 additional years as well
as composite diabetes-related microangio-
pathic and cardiovascular disease outcomes.
The DPPOS includes a multiethnic sample of
adults, 68 percent of them women, of whom
20 percent had gestational diabetes (GDM)
on entry into the study. Phase 1 of DPPOS
found that lifestyle and metformin were
equally efficacious in preventing diabetes in
women with GDM; among women without
GDM the study found that the lifestyle inter-
vention was significantly more effective than
metformin in preventing diabetes. Phase 2 of
DPPOS began in 2009; ORWH has provided
funding to measure sex-hormone-binding
globulin, testosterone, estradiol, and dehy-
droepiandrosterone (DHEA) as a measure

of risk at DPP baseline. In 2011, ORWH
provided support to examine a number of
hypotheses related to the effect of sex steroids
and changes in sex hormones with meno-
pause on diabetes and cardiovascular events.
Efforts are also under way to examine gender
differences within the entire DPPOS cohort.

Osteoarthritis Initiative

Musculoskeletal conditions, such as osteo-
arthritis, are a source of significant disability
for women of all ages, but they are especially
a problem for women who are postmeno-
pausal. ORWH was one of the original
funders of the Osteoarthritis Initiative (OAI),
as were the National Institute of Arthritis
and Musculoskeletal and Skin Diseases
(NIAMS), NIA, and others in a public-private


http://www.state.gov/documents/organization/196468.pdf
http://www.state.gov/documents/organization/196468.pdf

partnership supporting OAIL. OAl is a
multicenter, longitudinal, prospective, obser-
vational cohort study of knee osteoarthritis.
This initiative has successfully recruited 5,000
male and female study subjects and serves as
a national repository for biological materials
that illustrate the natural history of osteoar-
thritis; in addition, OAI is actively involved
in the evaluation of biomarkers for osteoar-
thritis as potential surrogate endpoints for
disease onset and progression. Major outputs
for FY 2011 to FY 2012 included a report on
the functional outcomes in women with
knee osteoarthritis that compared Blacks and
Whites. Among the 3,695 individuals at high
risk for knee osteoarthritis, which was mea-
sured by a high body mass index and a large
waist circumference, Black women were at
greater risk than White women by every out-
come measure. The report also revealed that
40 percent to 60 percent of OAI participants
who had knee osteoarthritis were inactive.
Additionally, both very high and very low
levels of physical activity were associated with
cartilage degradation.

Microbicide Innovation Program

Topical microbicides are agents that when
applied vaginally, rectally, or on the penis
can result in inhibition of the transmission
of HIV and/or other sexually transmitted
infections that may be cofactors in HIV
transmission. ORWH provided cofunding
in FY 2011 and FY 2012 for the Microbicide
Innovation Program, which focuses on
facilitation of technology or methodology
design and development. The success of
these tools will hinge on behavioral, cul-
tural, and contextual factors (e.g., product
characteristics, perceived risk of infection,
and partner cooperation).

Health Disparities: Native American
Research Centers for Health

For a number of years, ORWH has collab-
orated on the Native American Research
Centers for Health (NARCH) program,
which has been sponsored by the Indian
Health Service (HIS) and coordinated by
the National Institute of General Medical
Sciences (NIGMS) for NIH. The NARCH
initiative supports partnerships between the
American Indian/Alaska Native (AI/AN)

FiscAL YEARS 2011 & 2012

tribes or tribally based organizations and
institutions that conduct intensive academic-
level biomedical, behavioral, or health
services research. The NARCH program pro-
vides opportunities for conducting research,
research training, and faculty development
to meet the needs of the AI/AN commu-
nities. As a developmental process, tribes
and tribal organizations are able to build a
research infrastructure, including a core com-
ponent for capacity building, and thereby
increase the possibility of reducing the

many health disparities so prevalent in Al/
AN communities. Grants supported through
this program are awarded to the tribal
partner, which then subcontracts with the
research-intensive institution(s). Because the
[HS is not a research-supporting agency, NIH
provides funds to support NARCH research
projects, while the IHS manages the activities
of each NARCH awardee.

During FY 2011 to FY 2012, ORWH supported
two NARCH awards. For the first NARCH proj-
ect, the Oklahoma Native American Research
Centers for Health, ORWH is supporting

(1) research focused on the impact of infec-
tions on maternal and child health in Native
Americans; (2) research to develop better
diagnostic and prognostic tests for rheumatic
disease in Oklahoma tribal members and to
examine the role of environmental triggers for
autoimmunity; and (3) research to prevent
excessive gestational weight gain in other-
wise healthy but overweight Native American
women. In the second award, ORWH is
providing funding to NARCH for research to
improve the preconception health of adoles-
cents belonging to the Oglala Sioux Lakota
tribe in South Dakota.

Summary: ORWH Research
Programs Support the
Implementation of the NIH
Strategic Plan for Women'’s
Health Research

For the period FY 2011 to FY 2012, numer-
ous activities were undertaken in support of
implementing the Strategic Plan. Selected
highlights included discussions across NIH
with research program staff as they devel-
oped new funding opportunities, developed
research conferences and workshops, and
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reviewed research grant portfolios. In making
funding decisions for use of ORWH funds,
ORWH staff identified new research oppor-
tunities that were especially relevant to the
goals and objectives outlined within the

Table 1. RFAs and PAs Related to ORWH, FY 2011 and FY 2012

Strategic Plan. Additionally, ORWH devel-
oped analytic tools that would characterize
the implementation of the Strategic Plan and
help identify gaps in research.

RFAs and PAs Developed and Implemented by ORWH

Title Announcement NIH Lead
Number
Advancing Novel Science in Women's Health Research (ANSWHR) (R21) PA-10-226 ORWH
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: Etiology, Diagnosis, 5,
Pathophysiology, and Treatment (RO1) A G
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: Etiology, Diagnosis, 1.
Pathophysiology, and Treatment (R21) PA-12:033 ORWH
RFAs and PAs Cosponsored by ORWH
Title Announcement NIH Lead
Number
Basic Research on Self-Regulation (R21) RFA-AG-11-010 NIA [OppNet]
Fatigability, Activity Limitations, and Bioenergetics in Aging (R01) PA-12-227 NIA
Fatigability, Activity Limitations, and Bioenergetics in Aging (R21), PA-12-225 NIA
Fatigability, Activity Limitations, and Bioenergetics in Aging (R21) PA-12-226 NIA
Effects of the Social Environment on Health: Measurement, Methods, and NAAT. NIDA
Mechanisms (R01) RFA-DA-11-003 [OppNet]
Fogarty International Research Collaboration Behavioral and Social Sciences ey
(FIRCA-BSS) Research Award (R03) PAR-08-223 FiC
Limited Competition for the Global Research Initiative Program, Behavioral/Social | p1c 40980 FIC
Sciences (R01)
Neurobiology of Migraine (R21) PA-10-259 NINDS
NIH Basic Behavioral and Social Science Opportunity Network (OppNet) RFA-NR-11-002 NINR
Short-Term [OppNet]
Research on Teen Dating Violence (R01) PA-09-169 NICHD
Research on Teen Dating Violence (R01) PA-09-170 NICHD
Scientific Meetings for Interdisciplinary Research Teams in Basic Behavioral and
Social Science Research (R13) RFA-CA-10-017 NCI [OppNet]
Transdisciplinary Research on Fatigue and Fatigability in Aging (R01) PA-08-161 NIA
Transdisciplinary Research on Fatigue and Fatigability in Aging (R21) PA-08-162 NIA
Vulvodynia—Systematic Epidemiologic, Etiologic, or Therapeutic Studies (R01) PAR-10-190 NICHD
Vulvodynia—Systematic Epidemiologic, Etiologic, or Therapeutic Studies (R03) PAR-10-191 NICHD
Vulvodynia—Systematic Epidemiologic, Etiologic, or Therapeutic Studies (R21) PAR-10-192 NICHD
Pregnancy in Women with Disabilities PAR011-259 NICHD
Research on Children in Military Families PA-11-202 NICHD
Design and Development of Novel Technologies for Healthy Independent Living PAR-11-021 NIBIB
Technologies for Healthy Independent Living PAR-11-020 NIBIB




Table 2. ORWH-Cofunded Research Initiatives, FY 2011

FiscAL YEARS 2011 & 2012

Title Institute or Center Award Amount
Advanced Glycation End Products and Colorectal Cancer Risk in Women NCI $98,397
Cancer Center Support Grant: Cancer Institute of New Jersey NCI $15,000
Cancer Center Support Grant: Hollings Cancer Center NCI $15,000
Cancer Center Support Grant: Ohio State University Comprehensive Cancer Center NCI $5,000
Cancer Center Support Grant: University of Pittsburgh Cancer Institute NCI $15,000
Cancer Center Support Grant: Yale Cancer Center NCI $15,000
Cancer Health Disparities Research Among Appalachian Women NCI $5,000
Characterization of Novel Viruses from Human Genitals NCI $25,000
Comparison of the Impact of Vaccination with Gardasil and Cervarix NCI $50,000
Confirmation Studies of Blood-Based Biomarkers of Risk for Breast Cancer NCI $229,680*
Decisional Aid Intervention for Women Considering Breast Reconstruction NCI $200,000
Disruption of Ceramide Synthesis by CerS2 Depletion as a Tool to Increase Breast NCI $15,000
Cancer Sensitivity to Taxane Therapy

Efficacy of HPV-16/18 Vaccine Against Oral HPV Infections NCI $50,000
Estrogen and Skin Cancer NCI $160,869*
Gallbladder Cancer Pilot Study NCI $150,000
Immune Markers of Protection by HPV Vaccination NCI $100,000
The Influence of Gender on the Relationship Between Mental Health and Smoking NCI $15,000
National Health and Nutrition Examination Survey (NHANES): Survey of Physical NClI $170,000
Activity Measures

Natural History and Clinical Implications of Anal HPV Infections NCI $200,000
Nuclear Pore Complex Architecture and Drug Resistance in Ovarian Carcinomas NCI $82,208
Pilot Study of Somatic Mutations and Gene Fusions in Ovarian Cancer NCI $15,000
Regulatory T Cell Function in Ovarian Cancer NCI $15,000
Role of the Fractalkine Signaling in Epithelial Ovarian Carcinoma (EOC) NCI $202,968*
Single Nucleotide Polymorphisms (SNPs) in the Anti-inflammatory Cortisol Pathway NCI $15,000
and the Risk of Ovarian Cancer

Stress, Immunity, and Cervical Cancer: Biobehavioral Outcomes of a Randomized Trial | NCI $15,000
Survivorship Care Planning and Communication for Rural Breast Cancer Survivors NCI $160,950
Symposium: Opportunities and Changes in Cancer Research Among Women in NCI $5,000
Developing Countries

Testing the Feasibility of a Nurse Patient Navigation Intervention in Lung Cancer NCI $20,000
Understanding the Cervical Cancer Health Gap for Women in Jail NCI $80,361
Urinary Estrogens and Estrogen Metabolites in Relation to Objective Measures of NCI $15,000
Physical Activity Among Controls in the NCI Polish Breast Cancer Study

Videoconference CBT for Rural Breast Cancer Survivors with Cognitive Complaints NCI $170,338
Vitamin D Status, Gene Polymorphism, and Breast Cancer Progression/Prognosis NCl $77,710
Workshop: Postpartum Breast Remodeling, Lactation, and Breast Cancer Risk: Toward | NCI $5,000
Improved Assessment and Prevention
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Table 2 (continued). ORWH-Cofunded Research Initiatives, FY 2011

Title Institute or Center Award Amount
Cardiovascular Disease Biomarkers and Mediation of Hormone Therapy Effects NHLBI $352,000*
Clinical Research United in Successful Enrollment—Workshop on Clinical Trials NHLBI $9,964
Endogenous Cardiac Repair in Humans NHLBI $40,000
Metabolism During Mechanical Circulatory Support in the Developing Heart NHLBI $20,000
Phytoestrogens, Insulin Resistance, and Endothelial Function NHLBI $238,669*
Sex Differences in Molecular Heterogeneity of Cardiac Repolarization NHLBI $231,240*
Sexual Dimorphism of Skeletal Muscle NHLBI $186,684*
Uterine-Specific Genetic Modification and Lymphangioleiomyomatosis NHLBI $50,000
A Biopsychosocial Investigation of Women's Health at Midlife NIA $200,000
Epigenetics of the Aging Astrocyte: Implications for Stroke NIA $100,000
Exploring Factors Influencing Gender Disparities in Access to Transplantation NIA $205,000
Gonadotropins in a Female Model of Age-Induced Hypertension NIA $230,250
Menopausal Symptoms Initiative—Finding Lasting Answers for Sweats and Hot NIA $200,000
Flashes

Metabolic Syndrome as Women Undergo Menopausal Transition: A Multi-ethnic Study | NIA $195,983
National Social Life, Health, and Aging Project NIA $200,000
Ovarian Hormone-Independent Sex Chromosome Effects in Menopause NIA $153,500
STRAW+10: Addressing the Unfinished Agenda of Staging Reproductive Aging NIA $3,500
Study of Women's Health Across the Nation—Coordinating Center NIA $125,000
SWAN Repository Ill NIA $200,000
SWAN: Study of Women's Health Across the Nation NIA $75,000
Ultra-Low-Dose Estrogen Gel for Vasomotor Symptoms in Women Failing Placebo or a | NIA $200,000
Behavioral Intervention: A Randomized Trial (MSI-FLASH)

Mechanisms for Estrogen-Dependent Myocardial Depressant Effect of Ethanol NIAAA $200,000
Airway Inflammation and Airway Remodeling NIAID $12,500
Airway Inflammation and HLA-G in Asthma NIAID $12,500
Autoimmunity Center of Excellence (ACE) at Stanford NIAID $30,000
Cervical/Vaginal Mucus and Microbicides NIAID $18,750
Congenital Transmission of Lineages | and Il of Trypanosoma cruzi NIAID $10,000
Designing Optimal Microbicide Delivery Integrating Rheology and Acceptability NIAID $18,750
Development of a Novel Nanoparticle Pyrimidinedione Vaginal Polymeric Film as an | NIAID $21,429
Anti-HIV Microbicide

Development of an HIV-1 Entry Inhibitor Pre-drug as a Microbicide NIAID $18,750
Development of Antimicrobial Peptides as Topical Microbicides NIAID $21,428
Engineering Antiviral Innate Immunity for Safe and Effective Microbicides NIAID $21,429
Epithelial Barrier Programs in Asthma and Allergic Disease NIAID $12,500
Epithelial Genes in Allergic Inflammation NIAID $12,500
Exploring the Role of Vif Antagonists in Preventing Sexual HIV Transmission NIAID $21,429
Host and Viral Determinants of Infant and Childhood Allergy and Asthma NIAID $12,500
Mechanisms of Beta Cell Responses in Autoimmune Disease—ACE NIAID $30,000




FiscAL YEARS 2011 & 2012

Title Institute or Center Award Amount
Mucosal Tissue Explants as Surrogates for In Vivo Efficacy of Microbicides NIAID $18,750
Mucus-Penetrating Particles for Rectal Microbicides NIAID $18,750
Nanoparticle Microbicides for Delivery of Combination Antiretroviral Drugs NIAID $18,750
Oklahoma Autoimmunity Center of Excellence NIAID $30,000
Pathophysiologic and Therapeutic Mechanisms of Aspirin Exacerbated Respiratory NIAID $12,500
Disorders

Phosphorothioate Oligonucleotides as Microbicides Against HIV Transmission NIAID $21,428
Plant-Produced Actinohivin as a Candidate HIV Microbicide NIAID $21,429
Role of Unique ADP-Ribosylating Vacuolating Mycoplasma Pneumoniae Toxin in NIAID $12,500
Asthma

The Semen Enhancer of HIV Infection as a Novel Microbicide Target NIAID $18,750
Sex Differences in Protective Immunity Against Influenza A Viruses NIAID $243,540
Sexual Dimorphism and Dysregulated Immune Responses in SLE: The Role of Leptin NIAID $231,000*
A Systems Biology Approach for Pediatric and Adult Autoimmune Diseases—ACE NIAID $30,000
T Cell Effector and Regulatory Mechanisms in Asthma and Food Allergy NIAID $12,500
Targeted siRNA Delivery as an Anti-HIV Microbicide NIAID $21,428
Thermostable Vaginal Probiotic Microbicide NIAID $18,750
Vitamin D and the Prevalence, Incidence, and Persistence of Bacterial Vaginosis NIAID $291,875*
Delayed Pubertal Development on the Mechanism of Bone Loss at Maturity NIAMS $73,440*
Epidemiology of Patellofemoral Pain Syndrome: Identifying Gender-Specific Risk NIAMS $69,952*
Factors

FAK/Pyk2 Signaling Pathway and Bone Formation NIAMS $200,000
Fatigue and Lifestyle Physical Activity in SLE NIAMS $100,000
Health of Children Born by Mothers with Rheumatoid Arthritis NIAMS $193,877
HERV-K18 as a Risk Factor for CFIDS NIAMS $164,058
A Link Between Parity, Trunk Muscle Function, and Degenerative Spondylolisthesis NIAMS $159,833*
A New Hip Fracture Risk Prediction Tool Based on Common Predictors and Hip NIAMS $162,622
Geometry

North American Rheumatoid Arthritis Consortium: The Genetics of Rheumatoid NIAMS $175,363
Arthritis

Osteoarthritis Initiative NIAMS $650,000
Predictors of Pregnancy Outcome in SLE and APS NIAMS $192,240
Achieving a Critical Mass of Women Biomedical Faculty: Impact of Three U.S. NICHD $175,144
Programs

Bench to Bedside: Adrenal Hyperplasia Among Adolescent Patients Polycystic Ovarian | NICHD $135,000
Syndrome

Brown/WIH Pelvic Floor Disorders Network Site NICHD $25,000
Cleveland Clinic Clinical Site NICHD $25,000
Comprehensive Evaluation of Prolapse Meshes by an Interdisciplinary Research Team | NICHD $66,666
A Controlled Trial of Gabapentin in Vulvodynia: Biological Correlates of Response NICHD $200,000
Empowering Daughters and Mother-in-laws to Mitigate Gender-Based Violence and | NICHD $50,438
Promote Women's Health in India
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Table 2 (continued). ORWH-Cofunded Research Initiatives, FY 2011

Title Institute or Center Award Amount
Gender Equity-Focused, Male-Centered Family Planning for Rural India NICHD $60,559
Genetic Determinants of Uterine Fibroids in African-American and Caucasian Women | NICHD $83,333
Genetic Studies of Uterine Leiomyomata NICHD $83,334
Identification of Genes Predisposing to Pelvic Floor Disorders NICHD $66,667
India Human Development Survey NICHD $42,600
Interdisciplinary Research Training: NCD Epidemiology and Prevention in India NICHD $50,240
A Longitudinal Study of Loss of Imprinting in First Trimester CVS Samples Compared | NICHD $273,068
to Placental Samples at Birth

Molecular Basis of Treating Endometriosis by Prostaglandin E2 Receptor Inhibitors NICHD $200,000
Molecular Mechanism of LPA3-Mediated Uterine Receptivity NICHD $200,000
Novel Approaches for Disrupting Gene Expression in Mammalian Oocytes NICHD $200,000
ORWH/NICHD Leiomyoma Tissue Bank NICHD $50,000
Pelvic Floor Disorders Network Clinical Sites NICHD $25,000
Pelvic Floor Disorders Network: Duke University Medical Center NICHD $25,000
Pelvic Floor Disorders Network: University of California, San Diego NICHD $25,000
Perioperative Pelvic Floor Rehab: A Randomized Trial NICHD $25,000
Phospholipid-Reactive T Cells in Pregnancy Loss NICHD $77,000
Pittsburgh Pelvic Floor Research Program NICHD $25,000
Prostaglandin E2 Signaling in Growth and Pains of Endometriosis NICHD $219,750*
RCT of Hypnotherapy vs. Tpolterodine for OAB: Voiding and Brain Activation Changes | NICHD $25,000
Tailored Outcomes for Female Urinary Incontinence NICHD $217,790
Uterine Leiomyoma Research Center Program NICHD $250,000
Wireless Remote Abdominal Pressure System: Developing a More Comprehensive NICHD $66,667
Understanding of Physical Activity and Its Association with Incidence, Progression,

and Recurrence of Pelvic Floor Disorders

Workshop on the Health Impacts of Indoor Air Pollution in Developing Countries NICHD $7,854
Xenograft Study on Growth-Control of Human Uterine Leiomyomata NICHD $83,333
Genes, Gendered Contexts, and Substance Use Outcomes NIDA $184,065
NIH Pain Consortium Centers of Excellence in Pain Education (CoEPEs) NIDA $50,000
Comorbid Chronic Pain Conditions—Mechanisms, Diagnosis, and Treatments NIDCR $28,740
International Research Registry Network for Sjogren’s Syndrome NIDCR $150,000
Bench to Bedside: Role of Androgen and Estrogen Receptor Signaling in Pulmonary NIDDK $110,000
Arterial Hypertension

Diabetes Prevention Program Outcomes Study NIDDK $900,000
Intestinal Satiation in Roux-en-Y Gastric Bypass Rats: Brain Mechanisms and Sex NIDDK $200,000
Differences

Lifestyle Interventions in Overweight and Obese Pregnant Women NIDDK $100,000
The Look AHEAD Continuation: Action for Health in Diabetes NIDDK $100,000
Microbiomes of Interstitial Cystitis NIDDK $50,000
Ovarian Hormone Suppression and Regulation of Adipogenesis in Women NIDDK $229,500




FiscAL YEARS 2011 & 2012

Title Institute or Center Award Amount
Sensory Sensitivity and Urinary Symptoms in the Female Population NIDDK $50,000
Urinary Incontinence Treatment Network: DCC NIDDK $100,000
Weight Management in Obese Pregnant Underserved African American Women NIDDK $100,000
Pharmacogenetics of Phase Il Drug Metabolizing Enzymes NIGMS $240,292
Oklahoma Native American Research Centers for Health (NARCH VI) NIGMS/IHS $100,000
Research to Improve Preconception Health of Adolescent Women (NARCH V) NIGMS/IHS $128,436
Adjunct Aripiprazole for Symptomatic Hyperprolactinemia in Female Schizophrenia NIMH $99,833
Effects of Estrogen on Brain Morphology and Neuronal Integrity in Early Menopause | NINDS $191,541*
Modifiable Risk Factors in Stroke Incidence and Mortality Among Women NINDS $243,441%
Neuropathologic Abnormalities Define a Subgroup of Patients with CFS NINDS $189,405
p38 MAPK as a Female-Specific Drugable Target in CNS Autoimmune Disease NINDS $228,750*
Sex Differences in the CNS During Disease NINDS $188,650*
Advancing Transdisciplinary Translation for Prevention of High-Risk Behaviors NINR $50,000
The Science of Compassion: Future Directions in End-of-Life and Palliative Care NINR $2,500
AIDS International Training and Research Program: University of North Carolina at FIC $20,000
Chapel Hill

AIDS International Training and Research Program: University of Pittsburgh FIC $20,000
China-Rochester Suicide Research Training Program (CRSRT) FIC $10,000
Emory AIDS International Training and Research Program FIC $20,000
Enhancing Training, Research Capacity, and Expertise in HIV Care (ENTREE) FIC $60,000
Haiti AIDS Research Training: Models to Implementation FIC $20,000
Medical Education for Services to All Ugandans (MESAU) FIC $60,000
Molecular Epidemiology of Drug Resistance and Population Genetic Structure of FIC $50,000
Plasmodium falciparum and P. vivax in Yunnan and Hainan, China

Programmatic: Expanding Innovative Multidisciplinary Medical Education in Zambia | FIC $60,000
Programmatic: Novel Education Clinical Trainees and Researchers (NECTAR) Program | FIC $60,000
QUIPU: The Andean Global Health Informatics Research and Training Center FIC $10,000
Training Program on Operational and Health Services Research for Malaria in Mali FIC $16,743
The Universidade Eduardo Mondlane/University of California, San Diego Medical FIC $60,000
Education Partnership

Vanderbilt University-CIDRZ AIDS International Training And Research Program FIC $20,000
Weight, Diet, Genes, and CVD Risk Factors (Hypertension and Diabetes) FIC $50,000
Acupuncture for Aromatase Inhibitor-Related Arthralgias in Breast Cancer Patients NCCAM $200,000
Identification of Novel Phytoprogestins from Hops and Red Clover NCCAM $194,287
Emotions Are Emergent Events Constrained by Affective and Conceptual Processes OD/DPCPSI $192,431

*Part of the ANSWHR program partnership.
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Table 3. ORWH-Cofunded Research Initiatives, FY 2012

Title Institute or Center Award Amount
Assisted Reproductive Technology and Risk of Childhood Cancer NCI $18,750
Bedside to Bench—Molecular Epidemiology of Postpartum Involution of the Breast: | NCI $90,000
gie;?:onstration of Tools for Understanding Influences of Pregnancy on Breast Cancer

California Health Interview Survey NCI $200,000
DCEG/EBP Intramural—rFollow-up of DES Cohorts NCI $18,750
Definition of Microenvironment in Breast Cancer NCI $18,750
Feasibility of Community-Based Tampon Self-Sampling to Prevent Cervical Cancer NCI $200,000
Feasibility of Virtual Agent Cervical Cancer Education for Hispanic Farmworkers NCI $100,000
HPV Vaccine Development and Evaluation NCI $400,000
International Pooling Project of Mammographic Density NCI $49,267
Low-Dose Tamoxifen in Hodgkin Lymphoma Survivors for Breast Cancer Risk NCI $18,750
Reduction

Molecular Mechanisms of BRCA1-Dependent DNA Damage Response and NCI $18,750
Tumorigenesis

National Longitudinal Mortality Study NCI $200,000
P3K, Retroviral Oncogene, and Homolog of Pl 3-Kinase NCI $18,750
PET-MRI for Assessing Treatment Response in Breast Cancer Clinical Trials NClI $18,750
Pharmacotherapy Evaluation Tools for Improving Breast Cancer Outcomes in Rural NCI $200,000
Appalachia

Research and Studies on the Effects of Inflammation in Gall Bladder Cancer NCI $200,000
Roles of EGFR and miR-143/miR-145 in Western Diet-Promoted Colonic NCI $150,000
Tumorigenesis

Understanding and Preventing Breast Cancer Disparities in Latinas NCI $18,750
Using Technology to Promote Activity in Women at Elevated Breast Cancer Risk NCI $67,371
Broad Spectrum Molecular Therapy for Blinding Retina Disorders NEI $150,000
Surveillance and Treatment of Community Newcomers and Travelers for Trachoma NEI $40,000
Control

Avoiding Toxicity Associated with MTP Ablation NHLBI $20,000
Endogenous Cardiac Repair in Humans NHLBI $72,000
A Formative Examination of the Health and Safety of Female Firefighters NHLBI $199,800
Molecular Mechanism of Platelet Dense Granule Biogenesis NHLBI $20,000
Premenstrual Syndrome and Risk of Subsequent Hypertension NHLBI $195,117
Saturated Fat and Protein Effects on Atherogenic Dyslipidemia NHLBI $200,000
Uterine-Specific Genetic Modification and Lymphangioleiomyomatosis NHLBI $50,000
Effects of Aging on Visual Memory: Neuroimaging Studies NIA $200,000
Hypertension, Angiotensin Receptor Blockers, and Cognition: Effects and Mechanism | NIA $200,000
Menopausal Symptoms Initiative—Finding Lasting Answers for Sweats and Hot NIA $200,000
Flashes

National Social Life, Health, and Aging Project NIA $200,000
The Role of Vascular Aging in Cognitive and Physical Function NIA $300,000
Study of Women's Health Across the Nation—Coordinating Center NIA $125,000
SWAN: Study of Women's Health Across the Nation NIA $75,000




FiscAL YEARS 2011 & 2012

Title Institute or Center Award Amount
Ethanol-Induced Conditioned Partner Preference in Mice NIAAA $205,000
Pharmacokinetics and Pharmacological Effects of Alcohol After Bariatric Surgery NIAAA $258,709
Role of MSK1, Era, and Brf1 in Alcohol-Associated Breast Cancer NIAAA $205,000
Airway Inflammation and Airway Remodeling NIAID $12,500
Airway Inflammation and HLA-G in Asthma NIAID $12,500
Autoimmunity Center of Excellence (ACE) at Stanford NIAID $30,000
Cervical/Vaginal Mucus and Microbicides NIAID $18,750
Designing Optimal Microbicide Delivery Integrating Rheology and Acceptability NIAID $18,750
Development of an HIV-1 Entry Inhibitor Pre-drug as a Microbicide NIAID $18,750
Epithelial Barrier Programs in Asthma and Allergic Disease NIAID $12,500
Epithelial Genes in Allergic Inflammation NIAID $12,500
Host and Viral Determinants of Infant and Childhood Allergy and Asthma NIAID $12,500
Mechanisms of B Cell Responses in Autoimmune Disease NIAID $30,000
Mucosal Tissue Explants as Surrogates for In Vivo Efficacy of Microbicides NIAID $18,750
Mucus-Penetrating Particles for Rectal Microbicides NIAID $18,750
Nanoparticle Microbicides for Delivery of Combination Antiretroviral Drugs NIAID $18,750
Oklahoma Autoimmunity Center of Excellence NIAID $30,000
Pathophysiologic and Therapeutic Mechanisms of Aspirin Exacerbated Respiratory NIAID $12,500
Disorders

Role of Unique ADP-Ribosylating Vacuolating Mycoplasma Pneumoniae Toxin NIAID $12,500
The Semen Enhancer of HIV Infection as a Novel Microbicide Target NIAID $18,750
A Systems Biology Approach for Pediatric and Adult Autoimmune Diseases NIAID $30,000
T Cell Effector and Regulatory Mechanisms in Asthma and Food Allergy NIAID $12,500
Thermostable Vaginal Probiotic Microbicide NIAID $18,375
NIH Osteoporosis and Related Bone Diseases—National Resource Center NIAMS $50,000
Osteoarthritis Initiative NIAMS $650,000
Predictors of Pregnancy Outcome in SLE and APS NIAMS $200,000
Role of B Cells and DCs in Lupus Pathogenesis NIAMS $200,000
Sex-Specific Movement Differences in Young Adults with and Without Hip Pain NIAMS $184,162
Steroid-Based Contrast Agents for Magnetic Resonance Imaging of Endocrine Disease | NIBIB $250,000
Achieving a Critical Mass of Women Biomedical Faculty: Impact of Three U.S. NICHD $175,144
Programs

Brown/WIH Pelvic Floor Disorders Network Site NICHD $25,000
Cleveland Clinic Clinical Site NICHD $25,000
A Collaborative Workshop Across the Scientific Disciplines NICHD $10,000
Comprehensive Evaluation of Prolapse Meshes by an Interdisciplinary Research Team | NICHD $66,666
Consortium to Evaluate a Novel Violence Prevention Program on College Campuses | NICHD $180,193
A Controlled Trial of Gabapentin in Vulvodynia: Biological Correlates of Response NICHD $200,000
Effect of Feeding Buddies on Adherence to WHO PMTCT Guidelines in South Africa NICHD $300,000
Genetic Determinants of Uterine Fibroids in African-American and Caucasian Women | NICHD $83,333
Identification of Genes Predisposing to Pelvic Floor Disorders NICHD $66,667
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Table 3 (continued). ORWH-Cofunded Research Initiatives, FY 2012

Title Institute or Center Award Amount
Mothers and Others: Family-Based Obesity Prevention for Infants and Toddlers NICHD $100,000
ORWH/NICHD Leiomyoma Tissue Bank NICHD $50,000
Pelvic Floor Disorders Network NICHD $25,000
Pelvic Floor Disorders Network Clinical Sites NICHD $25,000
Pelvic Floor Disorders Network: Duke University Medical Center NICHD $25,000
Perioperative Pelvic Floor Rehab: A Randomized Trial NICHD $25,000
A Pharmacokinetic Evaluation of Levonorgestrel Implant and Antiretroviral Therapy NICHD $150,734
Pittsburgh Pelvic Floor Research Program NICHD $25,000
RCT of Hypnotherapy vs. Tpolterodine for Overactive Bladder: Voiding and Brain NICHD $25,000
Activation Changes

Unintended Birth, Fetal, and Infant Loss and Maternal Depressive Symptoms NICHD $81,000
Uterine Leiomyoma Research Center Program NICHD $250,000
Wireless Remote Abdominal Pressure System: Developing a More Comprehensive NICHD $66,667
Understanding of Physical Activity and Its Association with Incidence, Progression,

and Recurrence of Pelvic Floor Disorders

Xenograft Study on Growth-Control of Human Uterine Leiomyomata NICHD $83,333
NIH Pain Consortium Centers of Excellence in Pain Education (CoEPEs) NIDA $200,000
Novel Assessment of Maternal Distress Tolerance Underlying Substance Use Relapse | NIDA $228,000
Bedside to Bench—Role of Androgen and Estrogen Receptor Signaling in Pulmonary | NIDDK $80,000
Arterial Hypertension

Diabetes Prevention Program Outcomes Study NIDDK $1,050,000
Glycated CD59 as a Novel Biomarker of Gestational Diabetes Mellitus NIDDK $200,000
Lifestyle Interventions in Overweight and Obese Pregnant Women NIDDK $100,000
The Look AHEAD Continuation: Action for Health in Diabetes NIDDK $100,000
Molecular Basis of E. coli Adhesins in Bladder Disorders NIDDK $200,000
Ovarian Hormone Suppression and Regulation of Adipogenesis in Women NIDDK $191,250
Urinary Incontinence Treatment Network: DCC NIDDK $100,000
Weight Management in Obese Pregnant Underserved African-American Women NIDDK $100,000
Dioxin Exposure and the Invasive Pathogenesis of Endometriosis NIEHS $250,000
Ex Vivo Female Reproductive Tract Integration in a 3D Microphysiologic System NIEHS $300,000
Pharmacogenetics of Phase Il Drug Metabolizing Enzymes NIGMS $237,958
Oklahoma Native American Research Centers for Health (NARCH VI) NIGMS/IHS $100,000
Research to Improve Preconception Health of Adolescent Women (NARCH VI) NIGMS/IHS $128,436
Adjunct Aripiprazole for Symptomatic Hyperprolactinemia in Female Schizophrenia NIMH $189,455
Course and Predictors of Depressive Relapse During IVF NIMH $248,607
The Influence of Estrogen on the Fear Extinction Network in Humans NIMH $100,000
Trajectories of Reward Sensitivity and Depression Across Adolescence NIMH $200,000
Treatment of PTSD in Residents of Battered Women's Shelters NIMH $300,000
Scientific Conference R13 NIMHD $1,000
Brainstem Pain-Modulating Systems in Migraine-Related Photophobia NINDS $300,000
Neuropathologic Abnormalities Define a Subgroup of Patients with CFS NINDS $66,509
AIDS International Training and Research Program FIC $25,000
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Title Institute or Center Award Amount
Emory AIDS International Training and Research Program FIC $25,000
Fogarty Global Health Fellows Coordinating Center FIC $190,000
Global Health Fellows and Scholars Research Training FIC $40,000
Haiti AIDS Research Training: Models to Implementation FIC $25,000
Molecular Epidemiology of Drug Resistance and Population Genetic Structure of FIC $50,000
Plasmodium falciparum and P. vivax in Yunnan and Hainan, China

Northern/Pacific Universities Global Health Research Training Consortium FIC $40,000
Tobacco Control Network Among Women in Parana, Brazil FIC $100,000
University of California Global Health Institute Program for Fellows and Scholars FIC $190,000
Vanderbilt University-CIDRZ AIDS International Training and Research Program FIC $25,000
Vanderbilt-Emory-Cornell-Duke Consortium for Global Health Fellows (VECDor) FIC $40,000
Brain-Centered Therapy vs. Medication for Urgency Urinary Incontinence— NCCAM $100,000
A Randomized Clinical Trial
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II. ORWH INTERDISCIPLINARY
RESEARCH AND CAREER
DEVELOPMENT PROGRAMS

ORWH initiated its research and career devel-
opment programs in women'’s health based
on a paradigm that views interdisciplinary
approaches as essential to moving forward
the science associated with women'’s health
and to increasing understanding the contri-
butions of sex and gender to human health
and disease. ORWH has recognized that the
study of women's health across the lifespan
required approaches that bridge and incorpo-
rate basic, clinical, and translational science
and that integrate new models of collabora-
tion, institutional support, and new ways of
evaluating those who conduct such research.
ORWH continues to support innovative ways
to encourage collaborative, interdisciplinary
research that is team based to improve wom-
en’s health through two signature initiatives,
the Building Interdisciplinary Research
Careers in Women’s Health (BIRCWH) pro-
gram and the Specialized Centers of Research
(SCOR) on Sex and Gender Factors Affecting
Women'’s Health. The activities of these
signature initiatives for FY 2011-FY 2012 are
described in this section.

Building Interdisciplinary
Research Careers in
Women's Health

ORWH designed, developed, and imple-
mented the BIRCWH K12 Program in 1999
to increase the number of women’s health
researchers working in a mentored interdis-
ciplinary environment. BIRCWH supports
junior faculty members who have recently
completed clinical training or postdoctoral
fellowships and who are beginning basic,
translational, clinical, and/or health services
research related to women'’s health research
by pairing junior researchers with senior
investigators. BIRCWH is built around three
pillars: strong mentoring, interdisciplinary
research, and career development. Programs
accomplish these goals by ensuring that men-
tors represent diverse disciplines needed to
carry out interdisciplinary projects that will

FiscAL YEARS 2011 & 2012

bridge training with research independence
for BIRCWH scholars.

To date, ORWH has made 77 awards to 39
academic institutions that have sponsored
over 493 junior faculty scholars in more than
25 states in the United States. The program
continues to expand the network of scientists
and clinicians who have the interdisciplinary
research skills needed to further the study of
women'’s health and sex differences. Currently,
there are 29 active BIRCWH programs across
the country. The majority of scholars have
gone on to receive funding from NIH, research
foundations, or the industry.

ORWH is responsible for the programmatic
aspects of the BIRCWH program, but the
grants management aspects reside within

the Eunice Kennedy Shriver National Institute
of Child Health and Human Development
(NICHD). The first BIRCWH grants were
awarded in FY 2000. Since that time ORWH
has issued five additional requests for appli-
cations (RFAs). Over the past decade, ORWH
has been joined in its funding support by the
Agency for Healthcare Research and Quality
(AHRQ) and many NIH ICs, including the
National Cancer Institute (NCI), the National
Institute on Aging (NIA), the National
Institute of Arthritis and Musculoskeletal
and Skin Diseases (NIAMS), NICHD, the
National Institute on Drug Abuse (NIDA),
the National Institute on Environmental
Health Sciences (NIEHS), the National
Institute of Mental Health (NIMH), the
National Institute of Neurological Disorders
and Stroke (NINDS), and the NIH Office of
Dietary Supplements (ODS). ORWH pro-
vided over $11 million per year in funding to
the program in FY 2011 and FY 2012.

BIRCWH Accomplishments
as of FY 2011-FY 2012

A primary goal of the BIRCWH program

is to support scholars by providing them
with protected time to do their research and
to achieve research independence. As of
November 1, 2012, a total of 493 individuals
had participated in the program as scholars.
While the BIRCWH program is open to both
women and men, 81 percent of the BIRCWH
scholars were women as of the beginning of
November 2012. Of these, 123 (25 percent)
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were currently active BIRCWH scholars. Of the
remaining group, 335 scholars (68 percent)
had completed their BIRCWH program,
while 35 (7.0 percent) had withdrawn before
completing it. The data that follow provide
additional information on the scholars,
focusing on the individuals who successfully
completed the program, and submitted and
obtained NIH research project grants. The
information is based on data maintained by
ORWH and the NICHD Office of Science
Policy, Analysis and Communication:

Descriptive Data on
BIRCWH Scholars

e Most BIRCWH scholars spend about 2
years in the program.

e 38 percent of BIRCWH scholars have M.D.
degrees, 50 percent have a Ph.D., 11 per-
cent have both an M.D. and a Ph.D., and
1 percent have some other professional
degree (see figure below).

Figure 1. BIRCWH Scholar Degrees
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335 scholars (those who completed train-
ing) were tracked for subsequent grant
activity.

BIRCWH scholars, as a group, submit-

ted more than 1,500 competitive NTH
research applications. (See list below for

grant types.)

79 percent of BIRCWH scholars submitted
at least one NIH grant application 12 or
more months after their BIRCWH start
date.

Of those that applied, 64 percent of
scholars received at least one grant. This
amounts to 51 percent of all BIRCWH
scholars.

68 percent of BIRCWH scholars applied
for a research grant.

Of those that applied, 52 percent of schol-
ars received at least one research grant.
This amounts to 35 percent of all scholars.

M.D. only

[ ] MD.+MPH.

[[7] M.D. + other master's
[ ] MD.+PhD.

Ph.D only

Il PhD+MPH.

|:| Ph.D + other master’s

10.75%

B Ph.D + RN/BSN/MSN
0,
11.16% . Ph.D + other professional*

|:| Other professional*

*Other professional degrees include Pharm.D., Dr.P.H., D.D.S., and D.V.M.



Most BIRCWH scholars received their first
grant within 2 to 5 years of their BIRCWH
start date, with an average of 3 years. Those
that received RO1 grants received them an
average of 4 years after the BIRCWH start
date.

Subsequent applications from BIRCWH
scholars were directed at nearly all NIH
ICs, with NCI, NHLBI (National Heart,
Lung, and Blood Institute), and NICHD
receiving the highest shares.

In general, men and women applied for
and received subsequent grants at the
same rates and within the same time-
frames, with the following exceptions:

For individual K awards only, a greater per-
centage of women than men applied, but
success rates did not different significantly
by gender.

For RO1s only, women had higher applica-
tion-based success rates than did men.

NIH Funding Success Rates for
BIRCWH Scholars by Type of Grant':

Of those that applied, 63 percent of
BIRCWH scholars who submitted individ-
ual K applications got funded.

52 percent of BIRCWH scholars who sub-
mitted research applications? were funded.

51 percent of BIRCWH scholars who sub-
mitted R-series applications were funded.

41 percent of BIRCWH scholars who sub-
mitted RO1 applications were funded.

Awards were primarily from NCI, NHLBI,
NIA, NICHD, NIDA, NIDDK (National
Institute of Diabetes and Digestive and
Kidney Diseases), and NIMH.
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pipeline. Based on the latest data from

an ORWH evaluation, as of March 2011,
BIRCWH scholars had published over 4,800
publications since the inception of the pro-
gram. These publications have spanned the
entire spectrum of women’s health. A list of
selected 2011-2012 publications by BIRCWH
scholars can be found in Appendix D.

Highlights of BIRCWH
Principal Investigators and
Accomplishments of the Programs

The BIRCWH principal investigators (PIs),
who are leaders in the field of women'’s
health, are contributing to the impact that
the BIRCWH programs have at their insti-
tutions by promoting strong and positive
mentoring as essential to the success of
junior faculty in the biomedical and behav-
ioral sciences. For example, in FY 2011, Dr.
Stacie Geller, PI of the University of Illinois

at Chicago (UIC) BIRCWH program, was a
winner of a Presidential Award for Excellence
in Science, Mathematics & Engineering
Mentoring for the UIC WISE (Women in
Science and Engineering) mentoring program.
In addition, the BIRCWH PIs have formed

a writing group to publish on best practices
and lessons learned from interdisciplinary
mentoring and career development under
the BIRCWH grant. The first manuscript from
the BIRCWH program summarized best
practices in interdisciplinary career devel-
opment and the various strategies used by
programs to support and encourage scholars’
productivity in submitting and applying for
grants and publishing articles in women'’s
health (Domino, Bodurtha, & Nagel, 2011).
Examples of strategies included Vanderbilt
University’s “manuscript sprint,” in which
teams of four or five scholars from different

In addition, scholars have received Federal
funding from other HHS agencies such as
AHRQ as well as grants from numerous
academic, foundation, and industry sources.
In addition to success in securing funding,
scholars are progressing up the academic

disciplines participate in a structured exercise
over a set time period to prepare individual
manuscripts that are finalized and edited.
Other strategies included writing workshops,
mock study sections, and forming K clubs and
groups with other K awardees at institutions.
The second manuscript from the BIRCWH
writing group was published in November
2012 and highlighted best practices in inter-
disciplinary mentoring from all 29 active
BIRCWH programs. The authors found,

! Only completed scholars were included in this analysis, and
the data does not include those who went on to other K12
programs.

2 Research applications include the R, P, and U series.
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based on an electronic survey and in-person
presentations, that the majority of programs
conducted formal evaluations of mentorship,
and 79 percent of programs offered training
in mentorship for either scholars, mentors, or
both, which is very encouraging (Guise, Nagel,
& Regensteiner, 2012).

BIRCWH V Program Sites and
Principal Investigators 2010 Awards

In FY 2009, ORWH reissued the BIRCWH RFA
(RFA-OD-09-006); this fifth round of awards
was made in July 2010. Over $6 million was
awarded to 13 new or continuing BIRCWH
programs through funding from ORWH, 7
ICs, and ODS. Nine of these programs were
competitively renewed, and 4 were new cen-
ters, providing for a total of 29 active awards
during this time period. These programs are
now in their fourth year and will enter their
final year in FY 2014. The BIRCWH V pro-
grams sites and principal investigators funded
in FY 2010 are listed in the table below and
detailed program descriptions follow.

BIRCWH V Program
Abstracts (FY 2010)

Institution:
Brigham and Women'’s Hospital

Principal Investigator:
Jill Goldstein, Ph.D.

Women and men are at different risks for the
onset, expression, and treatment response in
a number of disorders that occur at differ-
ent stages of development and throughout
aging. The mechanisms that explain these sex
differences or disorders specific to women are
still unclear. The mission of the Brigham and
Women'’s Hospital (BWH)/Harvard University
BIRCWH is to develop the next generation

of scientist-clinicians as leaders in the field

of women'’s health who will contribute to
understanding sex-specific vulnerabilities to
clinical disorders and those disorders specific
to women. This integrated interdisciplinary
training program is based on a translational
approach to understanding differential

Table 1. BIRCWH V Program Sites and Principal Investigators (FY 2010-FY 2014)

BIRCWH V Institution

Principal Investigator

Brigham and Women's Hospital

Jill Goldstein, Ph.D.

Mayo Clinic

Rebecca Bahn, M.D.

Michigan State University

Mary Nettleman, M.D., M.P.H.

University of California, Davis

Claire Pomeroy, M.D., M.B.A.

University of California, San Francisco

Mary Anne Koda-Kimble, Pharm.D.

University of Cincinnati

Joel Tsevat, M.D., M.P.H

University of Kansas Medical Center, Kansas City

Patricia Thomas, M.D.

University of Michigan, Ann Arbor

Timothy Johnson, M.D.

University of North Carolina at Chapel Hill

Eugene Orringer, M.D.

University of Rochester Medical Center

Shanna Swan, Ph.D.

University of Texas Medical Branch at Galveston

Abbey Berenson, M.D.

Washington University in St. Louis

Clay Semenkovich, M.D.

Yale University

Carolyn Mazure, Ph.D.




incidences of specific disorders important for
women'’s health. The program is modeled

in the context of a lifespan perspective to
identify etiologic mechanisms during fetal
development, puberty, adulthood, and aging,
with some focus on female-specific periods
such as childbearing years and menopause.
Further, an underlying assumption of our
BIRCWH program is that an understand-

ing of the role of hormones and genes will
provide the basis for understanding sex-
specific vulnerabilities to clinical disorders.
The Connors Center for Women’s Health &
Gender Biology at BWH is and will con-
tinue to be the home site for this endeavor,
in the broader context of a Harvard-wide
training program. Each scholar is assigned

a team of mentors in order to operation-
alize the concept of training scholars to
think in a translational manner. The BWH/
Harvard BIRCWH program focuses on the
following disorders, given either the known
higher incidence in women than in men
and/or differential expression in women, or
the strengths of the Harvard community in
women'’s health: cardiovascular disorders;
reproductive endocrine and neuroendocrine
disorders; neuropsychiatric disorders; auto-
immune disorders; and female cancers (e.g.,
breast, ovarian, and uterine). Their research
programs will provide scholars with the basis
for the development of sex-specific treatment
approaches and public awareness as to the
importance of these sex-specific health issues
for families and society.

Institution:
Mayo Clinic

Principal Investigator:
Rebecca Bahn, M.D.

Embedded in the design of the Mayo Clinic
Interdisciplinary Women’s Health Research
(IWHR) Program are each of the overarching
themes of the BIRCWH program, including
interdisciplinary research in women's health;
genetic, hormonal, and environmental deter-
minants of sex/gender differences; and health
conditions disproportionately affecting women
across their lifespan. A special strength of the
Mayo Clinic is the collaborative and interdis-
ciplinary nature of our clinical, educational,

FiscAL YEARS 2011 & 2012

and research activities that form the core of
our patient-centered institution. Thus, the
theme of our IWHR program is interdisciplin-
ary research. This theme is exemplified by the
diversity of research topics and mentors, many
of whom have established collaborations with
other IWHR faculty and across disciplines

and departments. The scope of our program
includes research training in basic and clini-
cal sciences centered on the prevention and
treatment of conditions or diseases (1) unique
to women; (2) disproportionately impacting
women; or (3) expressed differently in women
compared to men. Within this scope lie our
specific areas of research focus: autoimmunity,
cardiovascular diseases, endocrine/metabolic,
gastrointestinal, neuro/musculoskeletal,
reproductive/gynecologic disorders, and

pain management/quality of life/outcomes.
Members of the IWHR program faculty were
selected for their existing collaborative research
programs both within and outside of Mayo,
the excellence and significance of their pro-
grams to advancing women'’s health, and

their interest and success record as a mentor/
educator in interdisciplinary research.

Institution:
Michigan State University

Principal Investigator:
Mary Nettleman, M.D., M.P.H.

The ultimate goal of the BIRCWH pro-

gram at Michigan State University (MSU)

is to increase the number and diversity of
researchers in women'’s health by providing
an inspiring and supportive environment
for accomplishment and advancement.

The University and the College of Human
Medicine (lead college) have pledged match-
ing funds to allow recruitment of additional
scholars and to encourage participation

of physician-scientists. The MSU BIRCWH
program is founded on key strengths of the
institution, including the Center for Breast
Health and the Environment and the Center
for Women'’s Health and Reproduction, both
of which will provide mentorship and a sup-
portive environment for scholars. BIRCWH
mentors are internationally recognized senior
researchers who are experienced and skilled
mentors. The mentors have been chosen
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to reflect the overarching theme of health
across the lifespan and the dimensions that
influence health: biology, environment, and
behavior. The MSU Office of Inclusion has
agreed to partner directly with the admin-
istrative team to ensure that the program is
attractive to women and minority research-
ers. Fach scholar will work with a primary
research mentor and a secondary mentor.
Each of the mentors has a defined role

to ensure an organized, interdisciplinary
research experience. The mentored research
training and the curriculum are designed to
give scholars the skills to compete for external
grant funding. The MSU BIRCWH program
will support scholars at a time in their careers
when they are at highest risk to leave research.

Institution:
University of California, Davis

Principal Investigator:
Claire Pomeroy, M.D., M.B.A.

Over the past 4 years, the University of
California, Davis (UC Davis) BIRCWH
program has trained a cadre of diverse inter-
disciplinary researchers in women'’s health
and raised the stature of women'’s health
research at our university. We now propose
to build on this strong foundation to create a
next-generation BIRCWH program that will
further increase the innovation and impact
of this initiative. The goal of the UC Davis
BIRCWH program is to create an academi-
cally stimulating and nurturing environment
for women'’s health researchers that facilitates
career development and encourages para-
digm-shifting interdisciplinary collaboration
and research approaches. We will build on
the best practices of our well-received curricu-
lum, which combines (1) mentored research
and career development support, (2) core
didactic courses, (3) supplemental didactic
training tailored to the individual schol-

ar's needs, and (4) special interdisciplinary
BIRCWH experiences. The innovative aspects
of our BIRCWH program include journal
clubs and work-in-progress meetings that

are integrated with other training programs,
monthly breakfast meetings with the VC/
Dean for BIRCWH mentors and scholars to
review progress, and a biannual symposium

of Northern California BIRCWH programs.
New advances in this renewal include our
proposed BIRCWH Mentoring Academy to
optimize the mentoring experience for both
mentors and scholars, and expansion of

our faculty mentors to additional campus
disciplines. Scholars will be supported to
develop a unique research experience using
our new matrix approach to women'’s health
research, with four research focus areas
(neurosciences/behavioral; musculoskeletal/
aging; nutrition and metabolic/ inflamma-
tory syndromes; and cancer), intersecting
with cross-cutting themes (continuum across
the lifespan, sex/gender determinants, health
disparities/differences and diversity, and
interdisciplinary research), and embracing
foundational approaches of prevention and
treatment as well as the biological and behav-
ioral bases of sex and gender differences. Our
scholars and mentors will define transforma-
tive interdisciplinary approaches to women'’s
health research, allowing new insights into
the lifelong continuum of sex and gender
determinants of illness and wellness and
reduction of health disparities.

Institution:
University of California, San Francisco

Principal Investigator:
Mary Anne Koda-Kimble, Pharm.D.

The University of California, San Francisco
(UCSF) BIRCWH program is multidis-
ciplinary, including scholars and faculty
mentors from each of the UCSF schools and
Kaiser DOR. It emphasizes novel interdis-
ciplinary approaches to a wide range of
women's health issues. The program will
continue its strong initiatives in women'’s
cancer, bone disease, and menopause. New
foci draw upon the unique strengths of
UCSF and Kaiser DOR and include occupa-
tional and environmental health; addiction,
violence, and traumatic stress; aging and
dementia; autoimmunity; metabolism and
obesity; maternal health and child outcomes;
and muscular and skeletal health. A mul-
tidisciplinary advisory committee oversees
the program in partnership with leadership,
including selection of new BIRCWH scholars.
The program emphasizes multidisciplinary



mentoring teams that cross disciplines and
research methodologies. The diversity of
scholars, in terms of fields of interest, back-
ground, training, ethnicity, and gender is a
priority. A special emphasis for this renewal
is placed on the cultural and ethnic diversity
of scholars and affiliated faculty. BIRCWH
scholars participate in program-specific semi-
nars, assessments of progress, and mentoring
activities. In addition, the program integrates
UCSF Clinical and Translational Science
Institute career development and train-

ing programs. This renewal features a new
emphasis on leadership development that
will assess the academic progress of BIRCWH
alumni and facilitate leadership training for
those who qualify. The UCSF-Kaiser DOR
BIRCWH program provides career develop-
ment mentoring and training of scholars

as independent women'’s health scientists,
broadens the range of women'’s health
research, and supports the development of
academic leaders in women'’s health.

Institution:
University of Cincinnati

Principal Investigator:
Joel Tsevat, M.D., M.P.H.

The mission of this program is to identify
and train junior faculty members within

the University of Cincinnati (UC) College

of Medicine and the Cincinnati Children’s
Hospital Medical Center (CCHMC). The
two institutions are located across the street
from each other and share faculty, with all
CCHMC faculty having appointments at UC.
The two institutions also share a common
NIH Institutional Clinical and Translational
Science Award (CTSA), funded in April

2009. The academic home for the CTSA is
the Center for Clinical and Translational
Science and Training (CCTST). Our first
BIRCWH award was based in the department
of obstetrics and gynecology, but we trained
scholars from many departments, including
internal medicine, psychiatry, surgery, cell
biology, and pediatrics. Thus, for the renewal,
we will house the BIRCWH K12 program

in the CCTST, through which BIRCWH

K12 scholars will have access to adminis-
trative support and a vast array of research
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resources, including study design, database
management, data analysis, pilot funding,
research education, and regulatory support.
The CCTST also runs the CTSA KL2 Research
Scholars program and has a very successful
K23 preparation process. We have assembled
a cadre of mentors who have a track record of
mentoring in women’s health, and their own
protected time for mentorship. We also plan
to institute a mentor-in-training program

for mid-career faculty who are beginning to
mentor others.

Nationally, there is a major unmet need for
training clinical and basic science trainees
and faculty to conduct research in women's
health. Through mentored research and
coursework, the Cincinnati BIRCWH K12
program will continue to train leaders in
women’s health research.

Institution:
University of Kansas Medical Center,
Kansas City

Principal Investigator:
Patricia Thomas, M.D.

Among the faculty at the University of
Kansas are a group of very talented scientists
pursuing women'’s health research in the
schools of Allied Health, Medicine, Nursing,
Pharmacy and Engineering. The existence
of this talented research base in women'’s
health ignited the interest of our leadership
and resulted in the University of Kansas
Medical Center (KUMC) BIRCWH Faculty
Development Program (2005-2010) to for-
mally establish and strengthen the women's
health research enterprise at the University
of Kansas. All four schools and others on
the main campus are partners in this pro-
posed renewal. Interdisciplinary research
among schools is strongly emphasized.

The KUMC Schools of Allied Health and
Nursing are strong partners with Medicine
and Pharmacy, ranking 12th and 31st in

the nation, respectively, for NIH funding.
Mentors are in five thematic areas related to
women'’s health: (1) women'’s reproductive
health; (2) maternal health; (3) pathogene-
sis of diseases prevalent in women; (4) drug
design, drug delivery, and pharmacogenom-
ics; and (5) prevention, intervention, and
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health disparities. Our long-term objective is

to foster career development of junior faculty

pursuing basic, translational, behavioral,
clinical, and health services research rele-
vant to women's health at the University of
Kansas. In addition, interactions of mentors
from multiple disciplines occurring during
training of IWHR scholars has fostered new
research collaborations related to women’s

health among established faculty and height-

ened awareness of the need for women'’s
health research at our institution.

Institution:
University of Michigan, Ann Arbor

Principal Investigator:
Timothy Johnson, M.D.

The goal of the Michigan BIRCWH is to
develop a cadre of new junior faculty schol-
ars through a mentored scholarly research
experience leading to independent scientific
careers addressing interdisciplinary women'’s
health concerns. The University of Michigan
has a broad interest and significant expertise
in women's health evidenced in the Institute
for Research on Women and Gender
(IRWG). We propose to train a total of four
scholars with a minimum of two clinician
scientists and one or two nonclinical post-

doctoral scientists per year for a minimum of

2 years each. Recruitment and selection will
focus on identifying scholars with superior
academic potential and scientific skills with
special attention to achieving a diversity

of scholars and scholarship. Each scholar
will have an assigned research mentor: an
established, independent investigator with
a proven track record who has been selected
for his/her commitment and support of
junior colleagues in their development to
independence. We will target scholars’ four
areas of special interest: (1) pelvic floor/
urogynecology research; (2) health ser-
vices research; (3) reproductive science and
women'’s medicine; and (4) biobehavioral
and aging research. An individualized career
development plan will be developed with

each scholar and their primary research men-

tor along with a departmental/disciplinary
mentor and a third senior interdisciplin-
ary mentor. All scholars participate in the

monthly “First Tuesday Women's Health”
interdisciplinary research seminar series at
the IRWG. Access to faculty career devel-
opment programs, advanced courses in
biomedical research, biostatistics, epidemi-
ology, and research methodology assistance
will be available as appropriate for individ-
ual scholar needs.

Institution:
University of North Carolina at Chapel Hill

Principal Investigator:
Eugene Orringer, M.D.

This program seeks to identify, train, and
mentor exceptional junior faculty members
with the potential to conduct innovative
women’s health research. The goals of our
BIRCWH program are to (1) facilitate the
mentored career development of junior
investigators pursing research of women's
health or sex/gender factors; (2) pro-

mote interdisciplinary team science that
will enhance all types of women'’s health
research; and (3) facilitate the transla-

tion of these research findings to improve
community health. All scholars participate
in selected didactic programs, including
the BIRCWH/KL2 Seminar; the BIRCWH
Women'’s Health Seminar; and training in
the responsible conduct of research. Other
components of the curriculum are tailored
to the background and training of the
individual scholar, each of whom also takes
part in our Women's Health Research Day
and the national BIRCWH meeting. Finally,
each scholar has an intensive research
experience with mentors drawn from mul-
tiple disciplines. Our program focuses on
eight research themes: (1) cancers affecting
women; (2) nutrition, obesity, and eating
disorders; (3) bone and joint health; (4)
cardiovascular disease/vascular biology;

(5) HIV/sexually transmitted diseases; (6)
alcohol and substance abuse; (7) mental
health; and (8) pain. These themes were
selected because they are all highly relevant
to women'’s health, well suited to interdisci-
plinary collaboration, and major strengths
and areas of research emphasis at the
University of North Carolina at Chapel Hill
(UNC-CH). In addition, each theme has



numerous, nationally recognized mentors
who are willing and available to work with
selected BIRCWH scholars. The goal of the
UNC-CH BIRCWH program is to create a
training program that will prepare promising
junior investigators to conduct innovative
research in women's health. Through their
mentored, interdisciplinary training, these
scholars will be ideally positioned to make
important new observations and then
translate them into advancements that will
improve the health of women throughout
the community.

Institution:
University of Rochester Medical Center

Principal Investigator:
Shanna Swan, Ph.D.

Concerns about the potential impacts of
environmental chemicals on human and
environmental health have increased greatly
in the past 10 years. Through their effects

on hormonal pathways, environmental
chemicals can differentially affect females,
particularly at critical and sensitive periods
across the lifespan. These critical periods
include stages of particular vulnerability
(such as fetal development and among

the elderly), major life transitions (such

as during midlife and into late life), and
stages of rapid cell proliferation and growth
(such as during fetal development, puberty,
and lactation). The Women's Health and
Environment across the Entire Lifespan
(WHEEL) program at the University of
Rochester Medical Center (URMC) has as its
focus interdisciplinary research specific to
the intersection of women's health, environ-
ment, and health issues specific to life stages.
It will build on graduate training programs
already in place at URMC and complement
these with educational training and research
experiences designed to meet the needs of
scholars within the program. This program
will train interdisciplinary women's health
research scholars from a spectrum of disci-
plines and ultimately promote research and
translation of findings that will benefit the
health of women, particularity in the area
of women's environmental health across
the lifespan. Our long-term objectives are to

FiscAL YEARS 2011 & 2012

(1) “graduate” scholars who go on to suc-
cessful careers in interdisciplinary research in
women's environmental health; (2) establish
a successful and sustainable training pro-
gram in women'’s health research; (3) create
an environment at URMC conducive to
interdisciplinary research in women'’s health;
(4) develop researchers who provide posi-
tive feedback to the research environment
and the fields of women’s health research;
and (5) build in continuing mechanisms to
effectively translate results of women's health
research to health professionals and the
broader community. Results of this research
will provide a strong foundation for risk
assessment and regulation, when appropri-
ate, thus decreasing risks to public health.

Institution:
University of Texas Medical Branch
at Galveston

Principal Investigator:
Abbey Berenson, M.D.

The University of Texas Medical Branch
(UTMB) program includes 17 experienced
senior investigators as mentors from the
Schools of Medicine, Nursing, Health
Professions, and Biomedical Sciences.
Research focus areas reflect the strong
interdisciplinary infrastructure at UTMB

and include health disparities, adolescent
health, infectious disease, reproduction,

and aging, especially as related to the health
needs of underserved women. The Center

for Interdisciplinary Research in Women's
Health provides forums for interdisciplinary
endeavors and administers the program.
Multiple formal and informal venues provide
ample opportunities for developing skills
and collaborative interdisciplinary networks.
Scholars may also obtain an M.S. or Ph.D. in
clinical science. The UTMB BIRCWH pro-
gram recruits, trains, and retains early career
investigators from diverse racial/ethnic back-
grounds in a variety of disciplines related to
women’s health. The program provides inter-
disciplinary mentored research experiences to
promote the BIRCWH scholars’ involvement
in investigations aimed at improving health
care and health of women across the lifespan.
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Institution:
Washington University in St. Louis

Principal Investigator:
Clay Semenkovich, M.D.

The mechanisms underlying the unique
course of several diseases affecting women
remain unclear in part because of long-
standing impediments to research efforts
involving different disciplines. The long-
term objective of the BIRCWH program

at Washington University is to produce
independent investigators conducting inter-
disciplinary research in women's health. The
program has a single specific aim: to identify
outstanding young scientists committed to
women's health who have completed fel-
lowship training, match them with mentors
working in an environment that promotes
interdisciplinary research, and provide

them with career development experiences
leading to their independence. The renewal
proposes to extend the foundation of suc-
cess by refining the didactic portion of the
experience to make it even more relevant
for scholars by coordinating the coursework
with that offered by the CTSA at Washington
University, reshaping our mentor pool

in order to enhance the interdisciplinary
character of the program, integrating the
program with the newly created Center

for Women'’s Infection Disease Research at
Washington University, and adding a peer-
to-peer mentoring component. Our program
has the potential to help fulfill the mission
of NIH and ORWH by continuing to train
outstanding scholars and serving as a focal
point for paradigm-shifting research in
women’s health.

By bridging fellowship training and indepen-
dent faculty status, the BIRCWH program has
the potential to significantly impact women’s
health by increasing the number of outstand-
ing scientists utilizing novel and cooperative
approaches to address problems that include
depression, osteoporosis, lupus, type 2 dia-
betes, urinary tract infections, heart attacks,
certain cancers, and infertility.

Institution: Yale University

Principal Investigator:
Carolyn Mazure, Ph.D.

Addictive behaviors are linked to nearly

half of all causes of mortality, and disorders
involving these behaviors represent the top
three causes of preventable disease in the
United States. Addictive behaviors in women
(particularly involving tobacco, alcohol,
overeating, and illicit drugs) currently rank
among our most prevalent public health
concerns. Emerging data suggest that sex
and gender differences in these addictive
behaviors and their biological substrates have
important implications for the development
of effective prevention and treatment strat-
egies. We propose an innovative research
career development program that will train
junior faculty scholars to respond to the need
for interdisciplinary research on women's
health and addictive behaviors. An outstand-
ing team of 25 experienced, productive, and
dedicated mentors has been assembled with
multiple ongoing interdisciplinary proj-

ects focused on addictive behaviors using
basic, translational, and clinical research
approaches. Our leadership team and advi-
sory committee will direct a program that
emphasizes four core career development
components that will be individualized to
meet the needs of each BIRCWH scholar.
These components include (1) interdisciplin-
ary research mentoring on study planning,
implementation, completion, and dissemina-
tion of results; (2) coordinated professional
coaching focused on the preparation of
grant applications, manuscript writing,

and faculty career planning; (3) structured
experiences in interdisciplinary team sci-
ence, and its development and evaluation;
and (4) a didactic curricullum on women's
health, addictive behaviors, and academic
mentoring. Our long-term goal is to gener-
ate independent investigators with the skills
necessary to sustain academic productivity,
grant support, collaborations across disci-
plines, and effective mentoring of their own
future trainees. Annual medical, social, and
productivity costs of addictive behaviors
linked to tobacco, alcohol, overeating, and
illicit drugs in the United States alone exceed



$600 billion. Sex and gender differences in
the etiology, course, and prognosis of these
addictive behaviors have clear implications
for prevention and treatment. We propose
an innovative research career development
program that will train junior faculty schol-
ars in interdisciplinary research designed to
make enduring contributions to the field of
women's health and addictive behaviors.

In August 2012, ORWH and cosponsor-

ing NIH Institutes, including NCI, NIA,
NIAID (National Institute of Allergy and
Infectious Diseases), NIAMS, NICHD, NIDA,
and NIMH, funded 14 new and compet-
ing BIRCWH programs. Thirteen of these
programs were competitively renewed, and
one was a new site, University of Kentucky,
that previously held a BIRCWH grant. The
BIRCWH VI program sites and PIs funded
in FY 2012 are listed in the table below, and
detailed program descriptions follow.

FiscAL YEARS 2011 & 2012

BIRCWH VI Program Abstracts (FY
2012)

Institution:
Duke University

Principal Investigator:
Nancy Andrews, M.D.

Duke University, a research-intensive institu-
tion, and North Carolina Central University
(NCCU), a historically black institution,
have united to provide career development
of junior faculty in interdisciplinary wom-
en’s health research through the renewal

of the BIRCWH Award. The long-term goal
is to develop the careers of independent
women's health researchers. The Duke/
NCCU BIRCWH is a strong, vibrant program
that has the leadership and institutional
commitment for continued success in the
development of junior investigators. The
collaboration between Duke and NCCU
strengthens our goal of training minority
scholars. Our objectives are to (1) develop
highly skilled, innovative junior research-
ers investigating women's health and the
sex/gender elements of health and disease
across a woman's lifespan through the use
of interdisciplinary approaches; (2) foster

Table 2. BIRCWH VI Program Sites and Principal Investigators (FY 2012-FY 2016)

BIRCWH VI Institution

Principal Investigator

Duke University

Nancy Andrews, M.D.

Medical University of South Carolina

Kathleen Brady, M.D., Ph.D.

Northwestern University

Andrea Dunaif, M.D.

Oregon Health & Science University

Daniel Dorsa, M.D., and
Jeanne-Marie Guise, M.D., M.PH.

Pennsylvania State University

Carol Weisman, Ph.D.

Tulane University

Marie A. Krousel-Wood, M.D., M.PH.

University of Colorado at Denver Health Sciences Center

Judy Regensteiner, Ph.D.

University of Illinois at Chicago

Stacie Geller, Ph.D.

University of Kentucky

Thomas Curry, Ph.D.

University of Maryland

Patricia Langenberg, Ph.D.

University of Minnesota, Twin Cities

Nancy Raymond, M.D.

University of Pittsburgh

James Roberts, M.D.

University of Wisconsin—-Madison

Gloria Sarto, M.D., Ph.D.

Vanderbilt University

Katherine Hartmann, M.D., Ph.D.
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research on health disparities and diversity
and create an environment for the discovery
of new insights into pressing minority health
problems by promoting interdisciplinary
team science and by identifying and recruit-
ing minority scholars; and (3) encourage
novel interdisciplinary research on all aspects
of women'’s health, emphasizing the mer-

its of all scientific categories and methods.
The Duke/NCCU BIRCWH program will
ensure the availability of a diverse pool of
highly trained women’s health researchers to
address the nation’s biomedical, behavioral,
and clinical needs.

Institution:
Medical University of South Carolina (MUSC)

Principal Investigator:
Kathleen Brady, M.D., Ph.D.

The overall objective of MUSC’s BIRCWH
program is to attract translational scientists

in the neuroscience arena to broaden inter-
disciplinary research related to women's
health in South Carolina and throughout

the United States. Since its inception, the
MUSC BIRCWH has supported nine scholars,
including four Ph.D.s, four M.D.s and one
M.D./Ph.D. All of the program graduates are
principal investigators or co-investigators on
research teams funded by extramural support.
The program targets junior faculty who have
an interest in developing research careers
addressing women'’s health and sex/gender
issues in the neuroscience area. Scholars will
remain in the program for a minimum of 2
and a maximum of 4 years, depending on
their level of training and experience at entry.
We plan to have five scholars in the program
at any point in time, four supported by the
BIRCWH program and one under-represented
minority scholar supported by an institu-
tional commitment from the Dean of the
College of Medicine. The substantial expertise
in translational neuroscience at MUSC assures
our ability to mentor individuals and con-
tribute significantly to the understanding and
treatment of women’s health issues related to
brain and behavior across the lifespan. Our
24 mentor-eligible faculty members from

4 health professional colleges (Medicine,
Nursing, Health Professions, and Pharmacy)

have broad skills in neurological and neu-
ropsychiatric disorders, especially pertaining
to neurodegenerative disorders, stroke,
age-related dementia and cognitive decline,
substance abuse, depression, and other mood
and anxiety disorders.

Institution:
Northwestern University

Principal Investigator:
Andrea Dunaif, M.D.

The Northwestern University (NU) BIRCWH
Career Development in Women's Health
(CDWH) program was established in 2007
to train the next generation of scientists for
independent, interdisciplinary careers in the
science of sex differences and in other fields
relevant to women's health. This objective
will continue to be accomplished by bringing
together a cadre of mentors with expertise

in reproductive sciences and in diseases that
differentially affect women to provide the
scholars with interdisciplinary research expe-
riences relevant to elucidating sex and gender
factors affecting health. In so doing, the NU
BIRCWH CDWH program will also enhance
the career development of junior faculty, with
particular attention to addressing work-life
balance issues that can be especially chal-
lenging for women faculty. The institutional
excellence in reproductive sciences and in
diseases differentially affecting women,
strong collaborative culture of NU, and ongo-
ing commitment of institutional resources to
career development have greatly facilitated
the program. The program has been excep-
tionally successful in the first award period
matriculating eight scholars and graduating
five, three of whom now have independent
grant support. One scholar who has com-
pleted the program was an under-represented
minority. The mentors have been selected

for their expertise in the overarching themes
relevant to women'’s health identified in

the RFA: lifespan, sex/gender determinants,
health disparities/differences and diversity,
and interdisciplinary research. They are based
in seven departments in Feinberg School of
Medicine (medicine, neurology, obstetrics &
gynecology, preventive medicine, and psy-
chiatry & behavioral sciences) and Weinberg



College of Arts and Sciences (molecular
biosciences, neurobiology and physiology).
There are six general areas of NU BIRCWH
CDWH mentor expertise: (1) cardiovascular
health and disease, (2) epidemiology and
behavioral science, (3) immune function—
autoimmunity and infectious diseases, (4)
metabolic function, (5) neuroscience, and
(6) reproductive biology.

Institution:
Oregon Health & Science University (OHSU)

Principal Investigators:
Daniel Dorsa, M.D., and
Jeanne-Marie Guise, M.D., M.P.H.

The overarching goal is to create a stimulat-
ing and nurturing environment for junior
faculty to develop into leading interdisci-
plinary research scientists in women'’s health;
we plan to maintain four scholars per year.
Over the last two grant cycles, the Oregon
BIRCWH has trained a diverse cadre of
researchers who advance basic, biomedical,
behavioral, and translational research in
women'’s health across the lifespan. OHSU
provides a resource-rich environment whose
culture promotes interdisciplinary team
science. The Oregon BIRCWH has been suc-
cessful, with scholars receiving approximately
$40 million dollars in research funding, pub-
lishing over 200 publications, and assuming
national leadership positions. The BIRCWH
is the only K12 career development program
at OHSU specifically dedicated to career
development in women'’s health research. In
this renewal we expand the centers, institutes,
and mentors affiliated with the BIRCWH

to address all six high priority NTH ORWH
research goals and propose the following
innovative expansions to (1) develop and
promote best practices in mentoring interdis-
ciplinary scientists by (a) providing formal
mentorship training, (b) conducting a
national BIRCWH survey to identify success-
ful practices in mentoring interdisciplinary
scientists, (c) developing and testing tools

to support the mentor-mentee relationship
locally, and (d) disseminate best practices
(lessons and tools) for mentoring nation-
ally; and (2) catalyze the development of
women'’s health research leaders at the

FiscAL YEARS 2011 & 2012

institutional, state, and national level by (a)
developing core competencies in women'’s
health research that incorporate the NIH
ORWH research priorities to better define
the research needs of the field and target
educational research training programs,

(b) providing formal leadership training to
promote effectiveness of the next genera-
tion of women'’s health research leaders, (c)
disseminating competencies and expanding
interdisciplinary research in women'’s health
through a Statewide Annual Women’s Health
Research Conference, and (d) formalizing

a program to promote inter-institutional
BIRCWH collaborations to advance women'’s
health research and further programmatic
excellence at a national level.

Institution:
Pennsylvania State University

Principal Investigator:
Carol Weisman, Ph.D.

The goal of the Penn State BIRCWH pro-
gram is to contribute to the advancement of
scholarship in the field of women'’s health
across the lifespan, including understanding
sex/gender differences relevant to health, by
providing mentored research career develop-
ment for scholars from multiple disciplines
who are committed to collaboration across
disciplinary boundaries and to translational
science. The specific objectives are (1) to
recruit eight talented junior faculty inves-
tigators during the 5-year renewal period,
half of whom will be clinicians and half of
whom will be basic scientists; (2) to pro-
vide intensive interdisciplinary mentored
research career development for a minimum
of 2 years, with a career development plan
including mentorship by an interdisciplinary
team of senior researchers, individualized
training plans, and a monthly BIRCWH
Seminar series; and (3) to evaluate the
progress of each BIRCWH scholar and the
success of the program using explicit mile-
stones for the scholars as well as national
data. During its first 5 years, the Penn State
BIRCWH program established a successful
cross-campus interdisciplinary mentoring
model involving scholars and mentors from
three colleges (Medicine, Health and Human
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Development, and Liberal Arts) located on
two campuses (medical campus and main
campus). Mentors are senior investigators

in the core research areas of precursors/
consequences of obesity, reproductive health,
cancer prevention and patterns of care, and
sex and gender issues in health and disease.
The notable achievements of these scholars,
to date, include 34 peer-reviewed publica-
tions based on their BIRCWH research (an
average of 2.4 publications per scholar per
year); 8 internal grants funded; 6 NIH grants
submitted as principal investigator; 3 grants
submitted to other external agencies; 3 exter-
nal grants funded as principal investigator
(including 2 NIH grants); and several honors
and awards (including a New Investigator
Award from the North American Menopause
Society and appointment as a consultant

to the USDA). The Penn State BIRCWH
program has had substantial institutional
impact, including providing the cross-
campus mentoring model for the newly
funded Penn State CTSA and raising aware-
ness of important career development issues
for junior women faculty members.

Institution:
Tulane University

Principal Investigator:
Marie A. Krousel-Wood, M.D., M.P.H.

The Tulane BIRCWH program proposes to
build on our prior success and expand and
reinforce the BIRCWH program base. The
long-term goal is to increase the number
and diversity of highly trained culturally
competent, independent, interdisciplinary
investigators in women'’s health with an
emphasis on sex differences research in the
field of cardiovascular disease (CVD) and
related diseases. The program focuses on
CVD and related diseases because of the
impacts of heart disease on women, the
existing knowledge gaps on the sex differ-
ences in CVD across the research spectrum,
and the strength of this focus at Tulane.
Key components of our successful career
development plan include (1) didactic
courses tailored to specific scholar needs;
(2) individualized career development
training; (3) BIRCWH seminar series; (4)

work-in-progress sessions; (5) required
grant writing and project management
workshops; (6) mentored interdisciplinary
research; and (7) responsible conduct in
research training. The innovative approach
includes tailoring the program to scholars’
needs via two career development tracks
(Track 1 for scholars with limited research
experience; Track 2 for scholars with prior
research experience), and using a net-
work mentoring model for each scholar,
including expertise in both basic science
and clinical research. Scholars are imme-
diately exposed to research and are guided
to establish a scholarly track record early,
and gain presentation and organization
skills by active participation in the Women's
Health Research Day. New components of
the enhanced BIRCWH program include
additional faculty participation in new
disciplines, increased interdisciplinary
interactions between basic scientists and
clinical researchers through network men-
toring, strengthened collaboration with
Xavier, a historically Black, less-research-
intensive institution, and enhanced access
to institutional resources. The scholars will
learn cutting-edge research methods and
skills from bench (cellular, molecular, and
genetics), to bedside (clinical research and
clinical trials) to population (epidemiology,
prevention, and health services research)
and conduct their own research projects in
established laboratories/research groups in
a mentored, interdisciplinary environment
that addresses the most recent ORWH pri-
orities. Scholars’ interdisciplinary research
activities will focus on sex differences in
CVD and related diseases and their risk
factors and address overarching themes
(lifespan, sex/gender determinants, health
disparities, and interdisciplinary research).

Institution:
University of Colorado at Denver
Health Sciences Center

Principal Investigator:
Judy Regensteiner, Ph.D.

University of Colorado Anschutz Medical
Campus (UCAMC) BIRCWH program
renewal is to provide outstanding junior



faculty with state-of-the-art interdisciplin-
ary and individualized career development
training that will maximize their ability to
establish independent biomedical research
careers in areas relevant to improving wom-
en’s health. Long term, we seek to benefit
the field of women's health research and
ultimately, women'’s health, by adding a
well-trained, diverse group of researchers to
the workforce who are equipped to answer
key scientific questions about women’s
health and sex differences. To accomplish
these goals we have created an environment
that nurtures interdisciplinary collabora-
tions in focused and interactive research
areas that are essential to improving the
health of women. The Colorado BIRCWH
will continue to be housed in the Center for
Women'’s Health Research (CWHR), which
provides key programs both on campus and
in the community that support our BIRCWH
scholars. In addition, since the 2007 award
of the Colorado BIRCWH grant, UCAMC
has successfully competed for a Clinical

and Translational Science Award from NIH
(CCTSI—Colorado Clinical Translational
Science Institute). The programs offered

by the CCTSI, with which the Colorado
BIRCWH has a mutually beneficial affiliation,
provide a rich environment for our BIRCWH
scholars in concert with the BIRCWH-specific
programs and those of the CWHR. The
UCAMC has a very high level of support

for BIRCWH, exemplified by strong finan-
cial support from the dean of the School

of Medicine for BIRCWH. We will select
promising and diverse BIRCWH scholars, as
we have over the course of the current project
period, who will be paired with experienced
mentors (and who will have mentor teams)
from our multiple campuses and schools in
three interdisciplinary and interrelated focus
areas across the lifespan in which UCAMC
has great strength, including (1) pregnancy:
placentation, lactation, and fetal/neonatal
programming; (2) immunology/rheuma-
tology/inflammation; and (3) adult health:
obesity, menopause, aging, diabetes, and
cardiovascular disease.

FiscAL YEARS 2011 & 2012

Institution:
University of Illinois at Chicago (UIC)

Principal Investigator:
Stacie Geller, Ph.D.

The overall goal of the UIC BIRCWH pro-
gram, in alignment with the goals of the
ORWH strategic plan, is to train a cadre

of researchers to become independent inves-
tigators who will use novel, interdisciplinary
approaches to advance women'’s health

and sex/gender-based science. In 4 years,

we have engaged 10 scholars in our pro-
gram, all of whom remain in women's
health or sex/gender-based research. Our
scholars have been awarded 17 NIH grants
and 26 other grants as principal investiga-
tors or co-investigators, published over 70
peerreviewed manuscripts, and given more
than 70 oral and poster presentations at
national or international scientific confer-
ences. Our short-term objectives are (1) to
enhance and refine three ongoing successful
programmatic elements (the team mentor-
ing approach, individualized scholar career
development plans, and the combined core
and tailored curriculum); (2) to develop
and implement three new program elements
to enhance the existing BIRCWH program
and address the ORWH strategic plan goals
(Mentoring the Mentor, the Knowledge
Dissemination Program, and the Social
Media Initiative) to enhance the existing
BIRCWH program and address the ORWH
strategic plan goals; (3) to recruit and

train at least eight new BIRCWH scholars,
particularly women and minorities, with
interests in interdisciplinary women'’s health
research; and (4) to conduct a systematic
evaluation using process and outcome
measures to monitor for continuous qual-
ity improvement and to demonstrate the
impact of the BIRCWH program. Our long-
term objectives are (1) to advance women'’s
health and sex/gender-based science at

UIC by fostering interdisciplinary collabo-
rations and through the use of innovative
research methodologies; (2) to train and
mentor a diverse group of new investiga-
tors to achieve research independence and
successful careers in women'’s health or
sex/gender-based research; and (3) to raise
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awareness across disciplines of the impor-
tance of examining sex- and gender-based
differences throughout the lifespan.

Institution:
University of Kentucky

Principal Investigator:
Thomas Curry, Ph.D.

The University of Kentucky (UK) is uniquely
positioned to continue using exceptional
and outstanding research infrastructure to
train the next generation of women’s health
scholars. We choose to focus our schol-
arship efforts on those health challenges
unique to Appalachian Kentucky. Because
the Appalachian region is disproportionately
affected by drug abuse, violence, and poor
health, we will actively engage women living
in Appalachian Kentucky in our research
agenda with research flowing bidirectionally
between communities and researchers. The
focused areas targeted towards improving
women'’s health in this application include
(1) substance abuse, (2) violence against
women, and (3) hormonal regulation across
a woman'’s lifespan. UK is uniquely posi-
tion to address violence against women
because UK has the only U.S. Center focus-
ing on research to prevent violence against
women. Through this BIRCWH program,
strengthening the capacity for women'’s
health research will be accomplished by the
following specific aims: (1) to provide the
environment, mentorship, and facilities to
enhance the ability of BIRCWH scholars to
compete for NIH research grants in diverse
areas of women'’s health research; (2) to
deepen our understanding of the unique role
of gender in the manifestation of health and
disease; (3) to stimulate new collaborations
in focused, interdisciplinary, and interactive
research areas that are essential for improving
women'’s health; and (4) to use a thematic
multidisciplinary focus as a platform for
enhancing translational research between
basic, clinical, and public health scientists.

A strength of our BIRCWH program is its
multidisciplinary, cross-departmental, and
interactive nature positioned in an area with
unique health needs.

Institution:
University of Maryland, Baltimore

Principal Investigator:
Patricia Langenberg, Ph.D.

The primary goal of the University of
Maryland ‘s BIRCWH program is to con-
tinue our already highly successful program
designed to foster interdisciplinary research
in women’s health among junior faculty
scholars through a tailored mentoring experi-
ence with a team of senior faculty researchers
to bridge the gap between prior specialized
training and the incorporation of meth-

ods and concepts from several disciplines,
leading to independent interdisciplinary
research careers. To achieve this goal, we
have expanded the existing research theme
areas of our current program (i.e., women's
health and the brain, the aging woman, and
conditions specific to women) to include two
others: personalized and genomic medicine,
and global health. These themes represent
existing research strengths at UMB and are
fertile ground for interdisciplinary basic
science, translational, behavioral, clinical,
epidemiological, and/or health services
research. Our BIRCWH scholars are able to
draw from a multidisciplinary pool of senior
faculty mentors as well as former scholars to
form mentor teams that will provide depth
and breadth to their training experiences. A
unique feature of our program is that our
scholars have opportunities to collaborate
with faculty from all six of our UMB pro-
fessional schools: dentistry, law, medicine,
nursing, pharmacy, and social work.

Institution:
University of Minnesota, Twin Cities

Principal Investigator:
Nancy Raymond, Ph.D.

The University of Minnesota BIRCWH
program’s overarching goal is to improve the
health of diverse women across the lifespan
and, by extension, to improve the health of
their families and communities in Minnesota,
the nation, and the world. Our long-term
objectives are to (1) increase the number of
interdisciplinary research leaders advancing



scientific knowledge in women's health

across the lifespan and in sex/gender determi-
nants of health; (2) transform the academic
environment by increasing the visibility of
interdisciplinary women's health and sex/
gender determinants research; and (3) effect
the timely applications of women's health
research findings to practice and policy. The
primary components of our career develop-
ment plan are addressed by our short term
goals, including to (1) offer an individualized
career development program that provides
outstanding didactic and experiential training;
(2) strengthen our BIRCWH program through
new collaborations and curricular innova-
tions; (3) provide a robust interdisciplinary
mentoring program that builds a broad and
diverse pool of women's health research
mentors; and (4) promote the success of our
scholars through strong program oversight
and evaluation. Scholar research projects that
are funded will reflect (but not be limited to)
our main research focus areas: (1) cancers that
occur primarily in women, and sex-specific
aspects of other cancers; (2) obesity/eating
disorders and their associated medical con-
ditions; (3) substance abuse and associated
risk behaviors; and (4) cardiovascular disease
(CVD), including sex-specific basic mecha-
nisms and disease presentation. Rationale and
design of the program: We will make progress
towards achieving the BIRCWH program'’s
goal by offering a program that increases the
number of well-trained, interdisciplinary
researchers who focus on women's health and
the effects of biological sex and gender roles
on health and disease.

Institution:
University of Pittsburgh

Principal Investigators:
James Roberts, M.D., and
Yoel Sadovsky, M.D.

Our objectives are to build on our unparal-
leled strength in reproductive sciences and
women’s health research, which emanate from
Magee-Women'’s Research Institute (MWRI)

at the geographical center of the main cam-
pus of the University of Pittsburgh. MWRI is
also adjacent to Magee-Women’s Hospital of
the University of Pittsburgh Medical Center
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(UPMC), one of the nation’s largest and

most successful academic health care systems.
With nearly 110 researchers fully engaged in
basic, translational, behavioral, clinical, and
health services research, pursued at the six
health sciences schools of the University of
Pittsburgh and MWRI’s research facility, we
are poised to catalyze training and research

in women's health locally, regionally, and
nationally. Using MWRI as the BIRCWH@
Pitt programmatic hub, our women's health
network includes well-established nodes and
links throughout our campus. The success of
the BIRCWH program, coupled with the repu-
tation of MWRI, has facilitated the integration
of women'’s health research throughout the
entire university. Indeed, the department of
internal medicine provides a residency track
and fellowship training in women'’s health,
and the department of epidemiology in the
Graduate School of Public Health features

an emphasis on women'’s health and repro-
ductive epidemiology. This strong university
foundation enables us to focus on our
long-term objectives of scholars’ education,
hands-on training, intense career develop-
ment toward full academic independence, the
attraction of new trainees through intellectual
stimulation, the motivation of new collabo-
rative synergies, and the implementation of
sustainable women's health research. A team
of mentors with diverse yet complementary
skills is assembled based on the scholar’s
background and needs, and works with each
scholar to achieve her/his didactic, technologi-
cal, personal, and funding goals.

Institution:
University of Wisconsin-Madison

Principal Investigator:
Gloria Sarto, M.D., Ph.D.

The goals of the BIRCWH scholars program
at the University of Wisconsin are to (1) to
prepare scholars for independent academic
research careers studying health equity and
health disparities among diverse populations
of women, and (2) to increase the diversity
of academic leaders in the field of women'’s
health. We will accomplish these goals by
selecting diverse and talented applicants

and providing them with dual scientific
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mentorship with established investigators in
both biomedical and behavioral/social sci-
ences. The University of Wisconsin BIRCWH
provides interdisciplinary, multifaceted
opportunities for research that includes not
only biomedical and behavioral sciences, but
also investigation into the quality of care,
cost, access, and satisfaction with services;
causes of and barriers to reducing health
disparities; social context; and identification
of assessment measures for outcomes. A
major strength of the University of Wisconsin
proposal is the integration of the BIRCWH
scholars into a thriving interdisciplinary
research network that focuses on women'’s
health and health equity and health dis-
parities. This will provide the scholars with
role models as well as cutting edge research
opportunities, thus fostering their careers as
academicians, scientists, and leaders. There
is a need to increase public awareness and
understanding of the determinants of health,
disease, disability, and the opportunities

for improvement (Healthy People 2020).
Additionally, there is a need to increase the
diversity of academic leaders in the field of
women'’s health research in health equity and
disparities including the health status and
health outcomes among diverse populations
of women, which is the focus of this career
development program.

Institution:
Vanderbilt University

Principal Investigator:
Katherine Hartmann, M.D., Ph.D.

The goal of the Vanderbilt BIRCWH
scholars program is to increase the pool

of well-prepared investigators dedicated to
advancing knowledge about women's health.
Our scientific focus is to integrate the study
of women's health and sex/gender differ-
ences into thriving research programs across
the scientific spectrum in order to actualize
personalized prevention, diagnostics, and
therapeutics for girls and women. We are
building on a tradition of research excel-
lence that includes the ongoing Shanghai
Women'’s Health Study with 75,000+ par-
ticipants, a prospective community-based
pregnancy cohort of 7,190 women, DNA

samples linked with clinical data for more
than 132,000 patients, large tissue and bio-
marker banks, two decades of Medicaid data
with record linkage, and numerous other
examples of large-scale programs making
fundamental discoveries inside and outside
the lab. Our 16 former and current scholars
conduct research in content areas as diverse
as immunologic aspects of lupus, gender
differences in outcomes of ICU care, genetic
underpinnings of racial disparities in adverse
pregnancy outcomes, population-level
patterns of exposure to opiates in pregnancy,
and influence of iron balance on HIV disease
trajectory. Alumni leave the program with an
average of 17 total publications and to date
have been awarded more than $9 million

in extramural research support. BIRCWH
scholars are grounded in the fundamen-

tals of women'’s health and sex differences
research, prepared to lead independent and
collaborative research programs, trained to
effectively deploy innovative interdisciplin-
ary approaches to attack and solve problems,
and committed to pursuing research that
brings individualized care for women closer
to reality.

Specialized Centers of Research
on Sex and Gender Factors
Affecting Women's Health

The Specialized Centers of Research (SCORs)
on Sex and Gender Factors Affecting
Women'’s Health represent an innovative
interdisciplinary research program focusing
on sex differences and major medical condi-
tions affecting women. The SCOR program
supports accomplished scientists who con-
duct research that integrates basic, clinical,
and translational research at P50 centers.
ORWH developed and implemented the
SCOR program in 2002. SCORs are designed
to increase the transfer of basic research find-
ings into clinical practice. The research scope
for the SCOR program is derived from several
sources, including:

(1) The Institute of Medicine report
“Exploring the Biological Contributions
to Human Health: Does Sex Matter?”
(Institute of Medicine [IOM], 1999);



(2) The ORWH “Agenda for Research on
Women’s Health for the 21st Century”
(1999); and

(3) The NIH Strategic Plan for women's
health, “Moving into the Future with
New Dimensions and Strategies: A Vision
for 2020 for Women's Health Research”
(2010).

The first SCOR RFA was issued by ORWH
and participating ICs in 2002, and it funded
11 SCORs through FY 2006 (SCOR). A sec-
ond RFA, issued in 2006, funded 11 SCORs
through FY 2011 (SCORII), of which 7 were
competitive renewals. In recognition of the
importance and success of the interdisci-
plinary research focused on sex differences
funded under the SCOR program over the
past 10 years, ORWH renamed the SCOR
program “Specialized Centers of Research
(SCOR) on Sex Differences” (it was formerly
called “Specialized Centers of Research on
Sex and Gender Factors Affecting Women's
Health”). This third RFA was issued in 2011,
and 11 new and competing SCORs were
awarded in July 2012 for 5 years (FY 2012~
FY 2016). Five of the 11 sites are competitive
renewals, and 6 are new sites.

Every SCOR consists of at least three individ-
ual, but interrelated, research projects, each
with high scientific merit and clear research
objectives and, in the aggregate, devoted

to a specific major health area. The proj-

ects incorporate basic and clinical research,
and collaboration among institutions is
encouraged. All SCORs include certain core
resources to be shared among the investiga-
tors to enhance research productivity and
increase the functional capacity of the SCOR.
While every center has an administrative core
to coordinate the research program, provid-
ing intellectual leadership as well as basic
management functions (both are important
components of this team-based approach),
each one also includes other core resources
specific to the needs of the projects.

The SCOR program is a trans-NIH, biagency
effort with funds provided by ORWH and by
other NIH Institutes, including NIA, NIAMS,
NICHD, NIDA, NIDDK, and NIMH, as well
as by the FDA. ORWH provides the major-
ity of the funds for the SCOR program and
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serves as the program'’s coordinator, oversee-
ing the progress in advancing sex differences
research across the centers, while the day-
to-day programmatic management of the
SCORs resides in the participating ICs.

In August 2012, ORWH, cosponsoring ICs,
and the FDA awarded the third round of
SCORs. Eleven new and competing renewal
awards were made. These funded SCORs will
explore sex and gender differences in muscu-
loskeletal diseases, pain, depression, vascular
dysfunction and cognitive decline, substance
use, tobacco dependence, and health of the
urinary tract, as well as reproductive health,
such as polycystic ovary syndrome, hormonal
transitions, and the pelvic floor consequences
of the reproductive process. In FY 2011 and
FY 2012, ORWH provided over $9 million
per year in funding to the program. The
SCOR program represents an excellent model
for stimulating interdisciplinary research and
for human translational research, with signif-
icant applications to gender-specific human
health. The FY 2012 SCOR sites and their
research themes are listed below, followed by
their program abstracts.

SCOR Program Abstracts (FY 2012)

Institution:
Mayo Clinic

Principal Investigator:
Virginia Miller, Ph.D.

Establishing a Specialized Center of Research
on Sex Differences (SCOR) at Mayo Clinic
is consistent with Mayo's strategic plan for
research to best serve every patient, every
day, through personalized medicine. Sex
differences research is integral to personal-
ized medicine. Cardiovascular disease and
cognitive decline are two related condi-
tions disproportionately affecting men and
women across their lifespan with distinct
differences in manifestations, responses to
treatments, morbidity, and mortality. The
overarching theme of this interdisciplinary
SCOR is to understand how female-specific
conditions associated with major hormonal
shifts, hypertensive pregnancy disorders,
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Table 3. SCOR Projects and Themes (FY 2011-FY 2012)

Institution and Investigator

SCOR Theme

Mayo Clinic, Virginia Miller, Ph.D.

e Project 1: Hypertension in Pregnancy and Future Cardiovascular Disease

* Project 2: Effects of Menopausal Hormonal Therapy on Imaging Markers of Cognitive Health
e Project 3: Markers of Cerebrovascular Dysfunction in Women at Risk

Sex-Specific Risk for
Vascular Dysfunction
and Cognitive
Decline

Medical University of South Carolina, Kathleen Brady, M.D., Ph.D.

e Project 1: Oxytocin and Cocaine Dependence

o Project 2: Sex Differences in Orexin and Oxytocin Mediation of Cocaine Seeking
® Project 3: Stress Circuits and Sex Differences in Drug Seeking

o Project 4: Gender, Sex Hormones, and Stress

Sex and Gender
Differences in
Addictions and Stress
Response

Northwestern University, Andrea Dunaif, M.D.

® Project 1: Rare Genetic Variants in PCOS

o Project 2: Epigenetic and Expression Analysis of PCOS

® Project 3: Estrogen Receptors and Metabolic Features of PCOS

Genes, Androgens,
and Intrauterine
Environment in PCOS

University of California, Davis, Nancy Lane, M.D.
e Project 1: Progesterone Receptors Influence Peak Bone Mass Through Regulation of Bone

Sex Differences in
Musculoskeletal

Turnover Conditions Across
® Project 2: Sex Differences in Carpal Tunnel Using Person-Reported Outcomes and High- the Lifespan
Resolution Ultrasound
o Project 3: Sex Differences in Bone Shape and Knee Osteoarthritis: the Osteoarthritis Initiative
® Project 4 Sex Differences in Response to Exercise for Hyperkyphosis
University of California, Los Angeles, Emeran A. Mayer, M.D. Center for
o Project 1: HPA Axis Dysregulation in IBS and Related Animal Models, with Emphasis on Sex Neurovisceral

Differences

e Project 2: HPA Axis-Dependent Visceral Adipose Tissue and Brain Changes in IBS and Related
Animal Models

® Project 3: IBS Subgroups Based on Endophenotypes Clusters and Interventional Phenotyping

Sciences and
Women's Health

University of Colorado Anschutz Medical Campus, Wendy Kohrt, Ph.D.

e Project 1: Bioenergetic and Metabolic Consequences of the Loss of Ovarian Function in Women
e Project 2: Effects of Preexisting Obesity on Consequences of the Loss of Ovarian Function

® Project 3: Sex Hormones Differentially Regulate Production of Distinct Adipocyte Populations

Metabolic
Consequences of
Loss of Gonadal
Function

University of Michigan, Ann Arbor, John O. DeLancey, M.D.

® Project 1: Biomechanics of Birth-Related Injury

® Project 2: Extension of Levator Ani Muscle Injury and Prolapse Exacerbation on Second Birth
e Project 3: Apical Ligament and Levator Muscle Interactions in Pelvic Organ Prolapse

Birth, Muscle Injury,
and Pelvic Floor
Dysfunction

University of Minnesota, Twin Cities, Marilyn Carroll, Ph.D.

® Project 1: Sex Differences and Progesterone Effects on Impulsivity and Smoking Cessation

® Project 2: Sex Differences and Progesterone Effects on Impulsivity and Cocaine Cessation

o Project 3: Sex Differences and Progesterone Effects on Impulsivity, and Nicotine- and Cocaine-
Seeking in Rats

Sex Differences

and Progesterone
Effects on Impulsivity,
Smoking, and
Cocaine

University of Pennsylvania, C. Neill Epperson, M.D.
o Project 1: Prepubertal Adversity Effects on Maternal Arousal, Preterm Birth, and Infant Stress
Response

Prepubertal Stress,
Windows of Risk, and
Sex Bias for Affective

® Project 2: Prepubertal Adversity Effects on Affective and Cognitive Processing During the Disturbance
Menopause: Is there an Estrogen-Serotonin Interaction?

* Project 3: Mechanistic Examination of Prepubertal Adversity Programming of Stress
Dysregulation in a Mouse Model

Washington University in St. Louis, Scott Hultgren, Ph.D. Molecular and

e Project 1: Host-Pathogen Interactions in Acute and Chronic UTls
® Project 2: Polymicrobial Synergy in Urinary Tract Infection and Preterm Birth
e Project 3: Sex Differences in Susceptibility and Host Responses to UTI

Epidemiologic Basis
of UTl in Women

Yale University, Sherry McKee, Ph.D.

* Project 1: Acetylcholine-Norepinephrine Interactions and Their Implications for the Effects of
Nicotine in Reinforcement and Stress Reactivity

e Project 2: Sex Differences in Dopamine Release in Tobacco Smokers

® Project 3: Effect of an Alpha2a Adrenergic Agonist on Stress-Induced Smoking and Smoking

Reinforcement: An Examination of Mechanisms and Clinical Outcome by Gender

Gender-Sensitive
Treatment for
Tobacco Dependence




and menopausal estrogen deficiency or
menopausal hormone therapy affect cerebro-
vascular function and cognition in women.
Three individual but interrelated projects will
investigate the overarching theme. Project

1 will test the hypothesis that a history

of hypertensive pregnancy disorders is a

risk factor for all-cause and cardiovascular
mortality, future cardiovascular disease, and
cognitive impairment by using a popula-
tion-based approach. Cohorts selected from
the Rochester Epidemiology Project (REP)
will be evaluated prospectively for cerebro-
vascular responses and cognitive function.
Project 2 will investigate the neuroprotective
effects of estrogen treatment on imaging
markers of cognitive health and cognitive
performance in women who were treated
with estrogens compared with placebo
during early menopause. Early menopause is
considered the “window of opportunity” for
estrogen treatment. This project leverages the
cohort of the ongoing Kronos Early Estrogen
Prevention Study (KEEPS). Project 3, using
cohorts defined in Projects 1 and 2, will
define cerebral microvascular dilator capac-
ity, characterize the thrombotic potential of
blood-borne microvesicles and platelets, and
define relationships among those character-
istics with cerebral microvascular vasodilator
capacity and changes in brain structure and
cognition. An administrative core will sup-
port operations and quality control, and a
clinical analytical core will provide standard-
ized subject recruitment, data management,
and analysis for all three projects. The SCOR
is highly responsive to the RFA because it
addresses specific sex differences underpin-
ning diseases affecting persons through life
transitions, it integrates clinical and basic
research, and it uses unique resources at
Mayo Clinic. This project involves novel
technical approaches of imaging and
blood-soluble markers to mechanistically
approach disease processes. Furthermore,
the defined infrastructure and cohorts will
provide the basis for future research on sex
differences. Viewing research and medical
delivery through a “sex-based lens,” with
attention to an individual’s sex chromosomal
complement and hormonal status, is funda-
mental to personalized care. The SCOR on
Sex Differences at Mayo Clinic will facilitate
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incorporation of sex determinants of health,
disease, and treatments across the research
and clinical enterprise. In addition, the SCOR
investigators will disseminate sex-differences
research for specific and general national and
international audiences.

Institution:
Medical University of South Carolina

Principal Investigator:
Kathleen Brady, M.D., Ph.D.

The establishment of the Medical University of
South Carolina (MUSC) SCOR in 2002 pro-
vided a critical impetus to engage the research
community in more sex- and gender-based
research. MUSC had strength in translational,
interdisciplinary research on addictions, but
no sex- or gender-specific focus. In addi-

tion, the SCOR was the first women'’s health
research initiative on the MUSC campus.

The visible, campus-wide collaborations

of SCOR investigators, combined with the
institutional support of the SCOR pilot project
program, have considerably increased sex- and
gender-based research at MUSC. Close collab-
oration with the MUSC BIRCWH program,
which was awarded in 2007, further enhanced
campus-wide, interdisciplinary collaborations
focused on women'’s health. We have begun
collaborations with SCOR programs at other
universities in order to maximize the scientific
output from the ORWH investment in the
SCOR initiative by sharing resources and com-
bining data. During the renewal period, our
core scientific projects will continue to focus
on sex and gender differences in the relation-
ship between addiction and stress response by
using emerging technology in closely aligned
clinical and basic science projects. The overar-
ching goals of the SCOR center will focus on
supporting and improving the translational
scientific collaborations of the core and pilot
research projects, catalyzing further growth

of interdisciplinary sex- and gender-based
research on the MUSC campus and creating
strategic partnerships to enhance the trans-
lation and dissemination of SCOR findings
and other relevant research to improve the
health of women and girls. Center funding
has allowed us to (1) increase interdisciplinary
sex- and gender-based research on the MUSC
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campus; (2) bring together institutional and
scientific leadership to form a high visibil-

ity operational unit focused on research in
women'’s health; (3) establish infrastructure
to support efficient operations, integration,
and stability; (4) coalesce a group of senior
investigators to integrate their scientific
expertise and research skills to advance sex-
and gender-based research; (5) attract and
train new and junior investigators in sex- and
gender-based research; (6) support the devel-
opment and testing of innovative ideas and
new technology; and (7) provide a supportive
training environment for basic and clinical
researchers interested in sex- and gender-based
research. The next funding period will allow
us to build on these accomplishments, expand
our research program utilizing innovative
techniques and novel compounds, increase
cross-SCOR collaborations, enhance out-
reach and dissemination efforts, and attract
new investigators. Our SCOR, with a truly
interdisciplinary and translational focus on
sex and gender issues in addictions and stress
response, is prepared to work collaboratively
with other SCOR colleagues towards the
vision, goals, and objectives outlined in the
2010 ORWH Strategic Plan.

Institution:
Northwestern University (NU)

Principal Investigator:
Andrea Dunaif, M.D.

The NU SCOR explores the overarching
hypothesis that genetic variation resulting in
hyperandrogenemia produces the phenotypic
features of polycystic ovary syndrome (PCOS)
by androgen programming in utero as well

as by ongoing androgen actions at critical
developmental periods and in the adult. We
have found sex-specific metabolic phenotypes
in PCOS families, mapped several PCOS
susceptibility genes, developed animal models
of androgen programming, and discovered
that androgen-mediated estrogen resistance is
an important mechanism for these androgen
actions. It is clear that the genes for PCOS so
far identified do not explain the high herita-
bility of this disorder. We will investigate the
mechanisms for this deficit in heritability as
well as the molecular mechanisms by which

estrogen resistance can produce obesity

and metabolic abnormalities in PCOS. Our
strategy for achieving the SCOR objectives

is to directly investigate the genetic, epigen-
etic, and hormonal determinants of PCOS

in three highly interactive, synergistic, and
interdisciplinary projects: Projects 1 and 2 are
clinical research projects and Project 3 will
utilize a novel nonhuman primate model.
Although each project is discrete, the proposed
SCOR as a whole will continue to compre-
hensively investigate novel mechanisms for
the pathogenesis of PCOS. Project 1 will test
the hypothesis that rare genetic variants will
account for much of the deficit in heritabil-
ity of PCOS. We predict that we will identify
rare variants in pathways implicated in the
pathogenesis of PCOS in mapping of com-
mon variants, such as TGF B signaling, Wnt
signaling, insulin signaling, gonadotropin
action and extracellular matrix, as well as rare
variants in genes in novel pathways. Project

2 will test the hypothesis that a significant
component of the heritability of PCOS is due
to epigenetic changes, including variation in
methylation patterns, that these changes in
methylation patterns correlate with changes in
expression patterns, and that these changes in
methylation are due to either specific changes
in the DNA or environmental factors includ-
ing the in utero environment. Project 3 will
develop a novel nonhuman primate (mar-
moset) model of diet-induced obesity to test
the hypothesis that androgenic programming
of metabolic features of PCOS is mediated
by induction of resistance to the actions of
estradiol in target hypothalamic neurons that
modulate energy homeostasis. These studies
are extremely innovative, highly synergistic,
and likely to have a major impact on the field
through elucidating the pathogenesis of PCOS
and its metabolic phenotypes.

Institution:
University of California, Davis

Principal Investigator:
Nancy Lane, M.D.

Musculoskeletal diseases comprise the most
frequent ailment for primary care physician
visits in the United States, and the increases
in incidence of musculoskeletal diseases



with aging (particularly osteoporosis and
osteoarthritis) is higher in women than

in men, and leads to a significant amount
of disability and reduced quality of life.
Epidemiologic data clearly demonstrate

that the proportion of women affected by
musculoskeletal diseases is higher than in
men with aging, yet the biologic explanation
for this sex difference remains unclear. The
objective of this interdisciplinary, multi-insti-
tutional proposal, entitled “Sex Differences
in Musculoskeletal Conditions Across

the Lifespan,” is to integrate cutting-edge
basic science regarding sex differences in

the physiology related to acquiring peak
bone mass, epidemiologic study on the
relation of sex differences in bone shape to
occurrence, severity and prognosis of osteo-
arthritis, clinical study of sex differences

in high resolution ultrasound in diagnosis
and prognosis of carpal tunnel syndrome
with conservative and surgical treatment,
and a randomized trial of sex differences in
response to a physical activity intervention
for kyphosis. The overarching goal of this
Specialized Center of Research is to inform
and transform preventive efforts and clinical
practice in diagnosis and treatment of these
musculoskeletal conditions in both sexes and
lead to improvements in women'’s health.
The four projects that compose the center
will conduct critical, innovative research to
characterize sex differences in musculoskel-
etal conditions via (1) a mechanistic study
of sex differences in progesterone receptors
that are related to regulation or influence
peak bone mass, (2) a prospective clinical
cohort study using novel diagnostic tech-
nology to examine sex differences in the
results of this technology to diagnose carpal
tunnel syndrome and sex differences in
standard treatments for this condition, (3)
an epidemiologic imaging study to assess sex
differences in bone shape and the influence
of bone shape on the development, severity,
and prognosis of osteoarthritis of the knee,
and (4) a randomized clinical trial of sex
differences in response to an exercise inter-
vention for the treatment of kyphosis. The
center’s research results will be translated to
the local and national medical communities
through presentations by center researchers at
a number of different forums, including UC
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Davis and UCSF continuing medical educa-
tion programs, as well as local grand rounds
and national meetings.

Institution:
University of California, Los Angeles

Principal Investigator:
Emeran A. Mayer, M.D.

Since its initial funding through a SCOR
grant in 2002, the UCLA Center for
Neurovisceral Sciences and Women'’s Health
has pursued the general hypothesis that
many functional disorders, including irri-
table bowel syndrome (IBS) and interstitial
cystitis/painful bladder syndrome (IC/PBS),
are related to enhanced stress responsive-
ness, and that the greater prevalence of these
syndromes in women is related to sex-related
differences in responses to perturbations

of homeostasis. Building on results gener-
ated during the past two funding periods,
the current proposal aims to apply novel
conceptual, technical and analytical tools

to address the following interdisciplinary
theme; “Sex-Related Individual Differences
in Central Stress Response Systems and Their
Role in IBS Pathophysiology and Treatment
Response.” We propose to test the general
hypothesis that subsets of patients can be
identified which are characterized by unique
clusters of central and peripheral endophe-
notypes, and which may show differential
responsiveness to treatment. The three
projects of the SCOR, supported by two
scientific Cores, will address two overarching
themes: (1) Hypothalamic-Pituitary-Adrenal
(HPA) axis and central stress systems, and
(2) Endophenotype-based subgrouping

of IBS patients. We will address these two
themes through three synergistic, transla-
tional research projects, with an emphasis
on sex differences. Project 1 will conduct

a comprehensive genetic, molecular, and
functional phenotyping of the HPA axis in
IBS patients and healthy controls, estab-

lish regional brain CRF/CRF1R expression,
and delineate engagement of central stress
circuits in an animal model of IBS. Project 2
will test the hypothesis that chronic stress in
IBS is associated with HPA axis dysregula-
tion, increased visceral adipose tissue (VAT)
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accumulation, and circulating adipokines,
which modulate HPA axis responsiveness,
and mediate regional brain changes. Project 3
will perform comprehensive endophenotyp-
ing using biomarkers collected from all three
projects within a large group of IBS patients
to identify unique clusters of endopheno-
types, and distinguish a subgroup with an
upregulated CRF/CRFI1R signaling system
who can be identified by their responsiveness
to a selective CRF1R antagonist.

Institution:
University of Colorado
Anschutz Medical Campus

Principal Investigator:
Wendy Kohrt, Ph.D.

The overarching objective of the University
Of Colorado Anschutz Medical Campus
Specialized Center Of Research on Sex
Differences (UCAMC SCOR) is to develop an
interdisciplinary and translational research
program to advance the understanding of the
bioenergetic and metabolic consequences of
the loss of gonadal function. There is com-
pelling evidence from studies of laboratory
animals that gonadectomy causes a dramatic
decrease of 30%-80% in spontaneous phys-
ical activity in males and females. Even more
intriguing is the observation that this results
in excess weight gain, a marked increase in
visceral fat, and metabolic dysfunction in
female animals but not males. If such findings
are relevant to humans, the age-related decline
in gonadal function may be an important
independent determinant of disease risk.
Moreover, this would be expected to have a
greater adverse effect on the health of women
than of men, because the loss of gonadal
function occurs at an earlier age in women.
There will be three SCOR research projects to
advance novel research in this area: (1) Project
1 (clinical): Bioenergetic and Metabolic
Consequences of the Loss of Ovarian Function
in Women (PI: W. Kohrt); (2) Project 2
(preclinical): Effects of Pre-existing Obesity
on Consequences of the Loss of Ovarian
Function (PIL: P. MacLean); and (3) Project 3
(basic): Sex Hormones Differentially Regulate
Production of Distinct Adipocyte Populations
(PL: D. Klemm). The Administrative Core

will contribute to the success of the SCOR

by (1) providing scientific leadership for a
focused translational and transdisciplinary
research program on the consequences of

the loss of gonadal function; (2) monitoring
the productivity of SCOR Research Projects;
(3) expanding the scope of the SCOR through
an Ancillary Projects program; (4) expanding
the cadre of investigators conducting research
on the gonadal regulation of energy balance
and metabolism through the Ancillary Projects
program; (5) integrating activities of the SCOR
with closely partnered programs at UCAMC,
including the Center on Aging, the BIRCWH
program, the Center for Women’s Health
Research, the Nutrition and Obesity Research
Center, the Women'’s Reproductive Health
Research Career Development program,

and the Colorado Clinical and Translational
Science Institute; (6) providing biostatisti-

cal and data management support for the
SCOR research projects; and (7) providing
administrative support for financial oversight,
regulatory oversight, and scheduling and gen-
eral management of SCOR activities.

Institution:
University of Michigan, Ann Arbor

Principal Investigator:
John O. DeLancey, M.D.

Although it has been known for millennia
that many young women who give birth vag-
inally will suffer from disabling pelvic organ
prolapse later in their lifespan, the factors
linking these two events remain a mystery.
Of the 3 million women who deliver vagi-
nally each year, 300,000, or 1 in 10, will later
require surgery for pelvic floor dysfunction
due to their unique sex-determined role

in reproduction. Our discovery of birth-
induced levator ani muscle injury and its
strong relationship to prolapse has identified
a key connection between birth and prolapse.
Ignorance of how birth-induced injury occurs
and how it produces subsequent prolapse
has blocked efforts to improve prevention
and treatment. In this application we seek

to continue SCOR support for our broadly
interdisciplinary sex-differences research
group representing four schools and two
institutes. The group has won 10 awards in



the last 4 years for our discoveries and now
seeks funding to begin to translate these
insights into improved prevention at birth
and strategies for better treatment. Project 1,
“Birth Biomechanics,” will test hypotheses
concerning basic mechanisms of levator ani
injury during vaginal birth to identify specific
situations that may increase or decrease
injury risk. Project 2, “Injury Extension,” will
determine whether minor clinically insignifi-
cant levator injury after first birth extends to a
clinically significant tear during second birth.
Because a second birth doubles the risk of
genital prolapse, this event offers the oppor-
tunity of preventing injury and their sequelae
later in life. Project 3, “Muscle-Ligament
Dynamics,” will establish the interaction
between birth-related levator muscle injury
and the properties of the uterovaginal sup-
porting ligaments associated with prolapse.
Core A, “Administrative/Human Subjects,”
integrates and supports the interdisciplin-
ary team and provides project support by
recruiting subjects, compiling and analyzing
data, and protecting subject safety. Core B,
“Biostatistics/Measurements,” provides sta-
tistical and technical support for the projects
along with integrated analysis for 2- and
3-dimensional spatial data gathered across
projects. It will prepare data for presentation,
publication, subject safety analysis, and,
eventually, public use. Core C, “Translation/
Mentorship,” will foster insight dissemina-
tion and drive investigator development. This
SCOR will produce translational insights

to reduce the sex-determined consequences
women suffer from their unique role in
reproduction. It will establish the scientific
basis for new strategies to improve treatment,
identify important prevention opportunities,
and train a new generation of researchers.

Institution:
University of Minnesota, Twin Cities

Principal Investigator:
Marilyn Carroll, Ph.D.

The goal of this SCOR is to take an inter-
disciplinary approach to studying an
emerging and potentially important interac-
tion between sex differences, hormonal status
(e.g., progesterone—PRO), impulsivity, and

FiscAL YEARS 2011 & 2012

drug-motivated behavior that could have
important consequences for reducing two
devastating forms of drug abuse, cigarette
smoking and cocaine abuse. The central
hypothesis is that reducing impulsivity will
reduce drug-seeking behavior. Progesterone
reduces impulsivity, and combined with
drugs that have similar effects (e.g., atomoxe-
tine—ATO), significant reductions in nicotine
and cocaine abuse may be achieved. PRO will
also be tested in combination with drugs that
show some effect for nicotine dependence,
varenicline (VAR) in the animal project. Based
on a growing literature on sex differences in
drug abuse, there may be sex differences in
the effect of single and combined treatments.
The following are the specific aims of the
SCOR: (1) Investigate sex differences in the
effect of exogenous PRO compared to placebo
on impulsivity and smoking cessation in
clinical Project 1. (2) Study sex differences in
the effect of exogenous PRO vs. placebo in
combination with ATO vs. placebo on impul-
sivity and relapse to cocaine abuse in clinical
Project 2. (3) Examine sex differences in an
animal model of nicotine and cocaine relapse
and impulsivity for nicotine or cocaine in

rats treated with PRO alone and in combina-
tion with ATO and VAR. Another goal is to
study endogenous PRO effects on nicotine

or cocaine self-administration in pregnant
rats during gestation (high PRO) and lacta-
tion (low PRO) compared with males and
nonpregnant females. This SCOR allows

for an interdisciplinary and translational
approach to accomplishing these aims. It also
offers economic efficiency, an opportunity to
exchange ideas and approaches with others
who are involved with the SCOR.

Institution:
University of Pennsylvania

Principal Investigator:
C. Neill Epperson, M.D.

It is well established that childhood adver-
sity is one of the most potent predictors of
adult affective disorders, particularly among
women. Further, an important dissociation
has been reported for a subgroup of women
who experience early life adversity but do not
present with adult disease, suggesting that
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there may be resiliency factors important in
disease protection or amelioration. In fact,
the availability of a caring and stable parent
or guardian has been shown to be one of
the most important aspects that distinguish
between positive and negative outcomes in
abused individuals. We propose that one vital
contributor to the increased risk for major
depressive disorder (MDD) in women, and
propensity for other affective disturbances

at specific reproductive time points, is the
programming effect of prepubertal adversity
on dysregulation of hypothalamic pituitary
adrenal (HPA) activity and ovarian steroid
responsiveness across the lifespan. It is well
documented that from puberty to the late
perimenopause, MDD and several anxiety
disorders are more common in females than
males. Moreover, periods of hormonal flux
across the female lifespan are associated
with increased risk for affective disturbance:
the premenstruum (premenstrual dysphoric
disorder), the postpartum (onset/relapse
bipolar disorder, MDD), and the perimeno-
pause (depression symptoms and MDD). The
goal of the scientific projects in this SCOR
proposal is to determine how the experience
of prepubertal adversity reprograms the brain
toward stress dysregulation, and how this
intersects with periods of dynamic hormonal
flux across the life span, including pregnancy
(Projects 1 and 3) and aging (Projects 2 and
3). In addition, mechanistic epigenetic stud-
ies will examine sex differences in response
to stress during this sensitive window of
brain maturation (Project 3). SCOR funding
would harness the respective expertise of
Drs. Epperson and Bale in behavioral and
molecular models of stress and reproductive
neuroendocrinology, psychophysiology, and
neuroimaging, to create the Penn Center for
the Study of Sex and Gender in Behavioral
Health. The center would provide an intel-
lectual platform with important resources

to encourage established investigators, and
their mentees, to consider sex and gender as
crucial factors in their research.

Institution:
Yale University

Principal Investigator:
Sherry McKee, Ph.D.

The Yale SCOR is bringing together lead-

ing basic and clinical science experts to
establish an interdisciplinary, translational,
cross-species program of research aimed at
identifying novel therapeutics to address the
critical health disparity that female smok-
ers face. Tobacco use is the leading cause

of preventable morbidity and mortality in
the United States. Women, compared to
men, have poorer rates of smoking cessation
and exacerbated health risks, and FDA-
approved medications for smoking cessation
may not be as effective for women or may
have emerging limits due to side effects.
However, few attempts have been made to
develop gender-sensitive smoking cessation
treatments. The considerable body of data
suggesting that women are more likely to
smoke to regulate negative affect and stress
while men are more likely to smoke for the
reinforcing properties of nicotine suggests an
important direction in the development of a
new approach to smoking cessation treat-
ments. Using both preclinical and clinical
strategies, our interdisciplinary team will
probe the noradrenergic system'’s effects on
stress-reactivity and nicotine reinforcement,
hypothesizing that (a) different brain systems
modulated by noradrenergic activity are
activated by smoking in women and men,
and (b) guanfacine (an alpha-2a noradren-
ergic agonist) can preferentially target these
gender-sensitive systems to improve smoking
cessation outcomes. Using a translational
approach with an interdisciplinary team
effort, we are proposing three projects that
will have interrelated and shared goals, with
each providing unique contributions to the
development of gender-sensitive therapeu-
tics. This new application will catalyze Yale's
significant resources to support interdisci-
plinary and translational science in women's
health to pursue extremely timely scientific
findings that could represent a breakthrough
in our understanding of treatments for a
public health problem that affects millions
daily. The specific aims and objectives of



the Yale SCOR are the following: 1: Evaluate
the role of the noradrenergic system and its
interactions with cholinergic and dopaminer-
gic systems in stress-induced smoking relapse
and nicotine-based reinforcement, and use
these findings to inform and expedite the
development of gender-sensitive therapeu-
tics for smoking cessation. 2: Mentor junior
investigators in conducting interdisciplinary
translational research on tobacco use and
women's health through training opportu-
nities, including “clerkships” with SCOR PIs
and pilot funding. 3: Be a national resource
to invigorate and galvanize the study of sex
and gender differences in relation to smoking
by providing expert consultation; supporting
faculty training awards; mining national data
on gender, smoking, and health outcomes

to inform health policy; and expanding our
current program of local and national com-
munity outreach.

SCOR Accomplishments at
FY 2007-FY 2011 Sites

The SCOR program continues to thrive.

A publication analysis from the NICHD's
Office of Science Policy, Analysis and
Communication was conducted using the
NIH Scientific Publication Information
Retrieval and Evaluation System (SPIRES) to
extract all publications from PubMed that
were attributed to SCOR II grants. Additional
publications were identified using the
Scopus (SciVerse Scopus) database as well
as the grantees’ annual progress report.
Abstracts, presentations, and “in press” or
“submitted” items were not included. A total
of 665 articles were published by the second
round of SCOR PIs from 2006 to 2012, an
average of over 60 publications per center,
with many SCOR articles in high-impact
journals. Seven of these were from programs
that were continuously funded for more
than 10 years. The journals with the largest
number of SCOR articles were the American
Journal of Obstetrics & Gynecology, followed
by the Journal of Urology and The Journal of
Clinical Endocrinology & Metabolism and

then PLOS ONE.

Research from the second cycle of SCOR pro-
grams has provided numerous insights into
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the sex differences observed in pain, includ-
ing visceral pain and pelvic floor dysfunction;
mental health, including depression, the
stress response, and sex differences in the
brain’s response to drug cues; and new poten-
tial therapeutic targets for recurring urinary
tract infections. In addition, SCOR PIs are
drawing more attention to the need to per-
form sex/gender analyses of scientific results,
and they made major contributions to a

2011 IOM workshop on Sex Differences and
Implications for Translational Neuroscience
Research, a summary of which was published
in March 2011 (IOM, 2011). Also in 2011,
ORWH sponsored the convening by the

IOM of a committee to address the need to
increase publication in the scientific literature
of results on sex differences. The discussions
and presentations at this workshop, Sex-
Specific Reporting of Scientific Research, took
place on August 30, 2011, and the confer-

ees explored the benefits of and barriers to
sex-specific reporting of scientific data. SCOR
PIs served as members of the IOM commit-
tee and made significant contributions to

the workshop summary, which was released
in January 2012 (IOM, 2012). Selected FY
2011-FY 2012 SCOR Publications, Including
Sex and Gender Analyses, are listed by SCOR
program in Appendix E.

Examples of the interdisciplinary sex and
gender research that has been conducted by
the second round of SCOR sites (FY 2007-FY
2011) include the following:

® “A Coordinated Study of Stress, Pain,
Emotion, and Sexual Factors Underlying
the Pelvic Visceral Disorders of Irritable
Bowel Disorder and Interstitial Cystitis”
at the University of California, Los
Angeles. This interdisciplinary team
is investigating persistent visceral pain
disorders affecting the gastrointestinal
and urogenital tract, which are common,
disproportionally affect women, have a
considerable effect on health-related qual-
ity of life, and result in high utilization of
health care. Recent results generated by
the SCOR suggest that key components
of central stress circuits are differentially
responsive in men and women, and in
women with and without irritable bowel
syndrome, leading to sex differences
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in peripheral outputs as well as to sex
differences in the balance of endogenous
pain modulation systems. This SCOR is
cofunded by NIDDK and ORWH.

“Fetal Antecedents to Sex Differences in
Depression” at Brigham and Women's
Hospital. This interdisciplinary team of
investigators is exploring the associations
between maternal-fetal stress indicated by
maternal inflammatory hormonal markers
during mid-gestation and sex differences
in adult major depressive disorders in

the offspring. The team's research has
found that magnetic resonance imaging of
healthy human brains demonstrates that
brain regions affected by sex hormones
during development are highly sexually
dimorphic (i.e.,, exhibit sex differences in
brain volume relative to the size of the
cerebrum). This SCOR is cofunded by
NIMH and ORWH.

“Role of Sex and Gender Differences in
Substance Abuse Relapse” at the Medical
University of South Carolina. Research
has demonstrated important differences
between males and females in drug-
taking patterns, and yet little is understood
about the specific biological or psycho-
social factors that account for these gender
differences. Preclinical and parallel human
laboratory studies are identifying sex dif-
ferences that underlie triggers for cocaine
and nicotine craving and relapse and the
role of ovarian hormones in modulating
these effects. Researchers are also testing
potential medications to prevent relapse.
These studies have important implications
for the development of gender-sensitive
relapse prevention strategies, both
behavioral and pharmacologic, and for
determining how consideration of a
women’s menstrual cycle phase can opti-
mize treatment outcomes. This SCOR is
cofunded by NIDA and ORWH.

“Sex, Stress, and Substance Use
Disorders” at the Yale University School
of Medicine. Trauma and stress are
known risk factors for substance abuse as
well as triggers for relapse. In particular,
stress markers such as early trauma play a
pivotal role in the continued drug use and

relapse cycle in women. Understanding
differential stress responses between

men and women could lead to improved
interventions for preventing and treating
substance abuse. Preclinical studies and
human laboratory studies in this SCOR
are examining male-female differences

in adult and adolescent stress responses,
including the effects of trauma in early

life and prenatal cocaine exposure on
physiological and neurobiological changes
and on vulnerability to substance use.
Information on the role of gonadal
hormones in stress responses is also
informing the development and testing

of the ovarian hormone progesterone

on stress regulation, craving, and relapse
vulnerability. Together these interdisciplin-
ary studies aim to provide the basis for the
development of gender-specific prevention
and treatment interventions. This SCOR is
cofunded by NIDA and ORWH.

“Sex and Gender Influences on
Addiction and Health: A Developmental
Perspective” at the University of Miami
Miller School of Medicine. Studies have
shown that drug exposure at different
stages of development leads to differential
neurochemical and behavioral effects that
can persist into adulthood. This SCOR is
conducting interdisciplinary studies assess-
ing sex/gender-specific differences in drug
effects across development. Preclinical
studies with rodents are examining sex
differences in the behavioral and neu-
robiological effects of prenatal drug and
adolescent exposure (including nicotine,
marijuana, and cocaine) and how these
effects interact with social and environ-
mental factors to influence drug reward.
Complementary clinical studies are
examining male and female teenagers and
young adults, with and without prenatal
drug exposure, across many domains of
functioning, including subsequent drug
use. An understanding of the differen-

tial effects in females and males of drug
exposure during adolescence and of how
these changes manifest in adults may lead
to gender- and age-specific treatments for
drug addiction. This SCOR is cofunded by
NIDA and ORWH.



Select Research Foci of the
Newly Funded or Renewal FY
2012-FY 2016 SCOR Sites

e ORWH and NIAMS supported the cre-
ation of a SCOR titled “Sex Differences in
Musculoskeletal Diseases at the University
California-Davis,” an interdisciplinary,
multi-institutional center that will explore
the basic science behind sex differences
in musculoskeletal diseases. The investi-
gators will focus on how gender affects
bone shape and peak mass, osteoarthritis
severity, imaging diagnostics, carpal tunnel
syndrome, and the effectiveness of physi-
cal activity.

¢ Three newly awarded SCORs, funded by
NIDA and ORWH, will each conduct sex
differences research related to nicotine and
cocaine addiction. Preclinical and brain
imaging studies will seek to understand
the mechanisms underlying sex differences
in these diseases and to identify potential
targets for the development of medica-
tions. Clinical trials of already identified
targets will be tested for their efficacy in
treating nicotine and cocaine addiction,
including examining sex-based outcomes.
Currently, no FDA-approved medications
exist to treat cocaine addiction in either
men or women. And while several smok-
ing cessation medications are available
to both sexes, some are less effective in
women than in men, and smoking relapse
rates remain high.

e NIDDK is supporting, with ORWH,
two SCORs, one based at Washington
University, St. Louis (titled “Molecular
and Epidemiologic Basis of UTI in
Women"”) and the other at the University
of California, Los Angeles (titled “Center
for Neurovisceral Sciences and Women's
Health”). The former is studying the
biology of, and treatment for, recurrent
urinary tract infections caused by a com-
mon bacterium, Escherichia coli, including
the biology underlying sex differences
in susceptibility to infection. The latter
SCOR is studying the potential role of
sex differences in biological responses to
stress in a person’s susceptibility to two
pain conditions that are more prevalent

FiscAL YEARS 2011 & 2012

in women, irritable bowel syndrome (IBS)
and interstitial cystitis/painful bladder
syndrome, information that could help in
developing more effective treatments for
these conditions.

Highlights of BIRCWH and
SCOR Activities at the Annual
NIH Interdisciplinary Women's
Health Research Symposium

Annual Interdisciplinary Women's
Health Research Symposium

Each year, an Interdisciplinary Women's
Health Research Symposium is held to
showcase the latest interdisciplinary research
findings in women’s health and sex differ-
ences from the Building Interdisciplinary
Research Careers in Women'’s Health
(BIRCWH, K12) scholars and the principal
investigators (PIs) of Specialized Centers of
Research (SCOR, P50) on Sex Differences.
The 9th Annual Interdisciplinary Women'’s
Health Research Symposium and Poster
Session was held on November 15, 2012,

in the Natcher Auditorium, NIH. Dr. Janine
Clayton, Director, ORWH, provided opening
remarks, and Douglas Lowy, M.D., Deputy
Director, National Cancer Institute, provided
a keynote address titled “Prevention of HPV-
Associated Cancers: Advances, Challenges,
and Opportunities.” In addition, posters
highlighting the research from the BIRCWH
scholars and SCOR PIs were on display
throughout the symposium. BIRCWH

and SCOR abstracts were published in the
October 2012 issue of the Journal of Women's
Health (Nagel & Rudick, 2012).

Annual BIRCWH Scholars,

BIRCWH Directors, and

SCOR Directors Meetings

The annual meetings of the BIRCWH PIs and
scholars and the SCOR directors are held

in conjunction with the Interdisciplinary
Women'’s Health Research Symposium. In
2012, the BIRCWH meeting included a panel
on work-life balance that was led by several
BIRCWH PIs: Drs. Claire Pomeroy, Kim
Boggess, Stacie Geller, and Thomas Baranski.
In addition, each year workshops and
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presentations from senior NIH officials on
peer review, grantsmanship, and strategies for
grant success are held as well as a new “Speed
Mentoring” event for BIRCWH scholars with
NIH program officials.

Scholars Day on the Hill

In 2006, ORWH initiated the “Scholars Day
on the Hill Training Program in Health
Policy” in collaboration with George
Washington University to enhance the
BIRCWH scholars’ understanding of the
legislative process. The workshop coincides
with the annual symposium and provides the
BIRCWH scholars with a solid understanding
of the health policy legislative process, espe-
cially as it relates to health, health care, and
medical research policy relevant to women's
health and women'’s health research. The
daylong program on Capitol Hill is con-
ducted by faculty of the George Washington
University Department of Health Policy,

led by Sara Rosenbaum, J.D., professor and
interim chair of the Department of Global
Health, and Susan Wood, Ph.D., associate
professor and the director of the Jacobs
Institute of Women’s Health.

Directory of BIRCWH Scholars

In FY 2010, ORWH developed a directory of
BIRCWH scholars in response to the request
from many BIRCWH scholars for networking
opportunities. The directory includes the
affiliation, professional titles, and research
areas of current scholars and a brief state-
ment about the impact of the BIRCWH
program on their research careers. The third
edition of the directory currently includes
over 88 scholars.

Summary: ORWH
Interdisciplinary Research and
Career Development Programs
Support the Implementation
of the NIH Strategic Plan for
Women's Health Research

ORWH has developed innovative interdis-
ciplinary research and career development
programs that support and encourage
collaborative research that is team based
and cuts across disciplines. These programs

are serving as major vehicles for advanc-

ing research in women’s health and sex
differences that holds the potential to be
translated into clinical practice to benefit

the health of women and men. The sixth
round of BIRCWH maintains and sustains
the cadre of women'’s health researchers

who are available in the pipeline to conduct
women'’s health research. As of FY 2012, a
total of 77 BIRCWH programs, which were
funded at 39 institutions and 29 programs,
are active across the United States, and 493
scholars have been sponsored. The majority
of completed BIRCWH scholars have gone
on to receive independent funding from NIH
and leading research foundations and remain
in academia. The majority of articles that
they are publishing are relevant to women'’s
health. The SCOR PIs, who are accomplished
scientists, are publishing in high-impact
journals and making novel contributions to
the field of sex/gender differences research. In
addition, the SCOR PlIs are developing strong
collaborations, both intra-institutional and
inter-institutional. For example, several of the
current SCOR PIs are undertaking research
that looks at the stress circuitry and how it is
differentially responsive in men and women,
and they are now collaborating to develop
common elements that could be shared. It

is gratifying to see what these two programs,
SCOR and BIRCWH, have achieved in the
past decade in terms of supporting career
development for women’s health researchers
and how they are helping to fill the gaps in
knowledge related to the influence of sex/
gender on health and disease. Both pro-
grams continue to support and are critical to
advancing all six of the NIH Strategic Plan for
Women'’s Health Research goals, particularly
the ultimate goal of actualizing personalized
prevention, diagnostics, and therapeutics for
girls and women.
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III. ORWH BioMEDICAL
CAREER DEVELOPMENT
ACTIVITIES

A major component of the ORWH mandate
is to develop opportunities and support

for the recruitment, retention, reentry,

and advancement of women in biomedi-
cal careers. In 1992, ORWH held a public
hearing and a major career development
workshop and then published a report on
its findings, “Women in Biomedical Careers:
Dynamics of Change, Strategies for the 21st
Century” (ORWH, 1995). Since that time,
ORWH has initiated a number of programs
to nurture the participation and advance-
ment of women in biomedical careers to
ensure that priorities in women's health
remain at the forefront of the NIH research
agenda and to address career issues, bar-
riers to participation, and the concerns of
women and minorities in science. In addi-
tion, ORWH has expanded its activities to
pursue career advancement for both women
and men researchers who wish to conduct
research on women's health, including the
investigation and elucidation of the role

of sex and gender factors in health and
disease. The major programs of ORWH
support in FYs 2011 and 2012 for mentored
research training and career development are
described in this section.

e A reentry program that supplements NIH
grants to help scientists who have inter-
rupted their careers to fulfill family or other
obligations so that they can resume their
careers and update their research skills.

e The Women’s Reproductive Health
Research (WRHR) and Career
Development K12 Program to support
the research career development of
obstetrician-gynecologists.

e The Building Interdisciplinary Research
Centers in Women's Health (BIRCWH)
K12 Program to support junior faculty
who are beginning basic, translational,
clinical, or health services research in
women'’s health. This program is described
in detail in Section II.

FiscAL YEARS 2011 & 2012

Also described in this section are a variety of
activities that received ORWH support in FY
2011 and FY 2012. These include activities in
the NIH intramural program, fellowships,
and collaborations with professional societ-
ies to promote the development of women
in biomedical careers. Among them are the
following:

e Activities of the NIH Working Group on
Women in Biomedical Careers;

e Activities of the Intramural Program on
Research on Women'’s Health (IPRWH);

e Programs of the NIH Office of Intramural
Research (OIR)/Office of Intramural
Training and Education (OITE); and

e Collaborations with professional societ-
ies, including fellowships, meetings, and
curriculum development activities.

Research Supplements to Promote
Reentry into Biomedical and
Behavioral Research Careers

The NIH Reentry Program provides funding
for administrative supplements to existing
NIH research grants. The program is designed
to support the full-time or part-time research
of individuals with high potential to reenter
an active research career after a qualifying
interruption for family or other responsibili-
ties. The announcement for the program was
initially issued in 2004 and was reissued in
2008 and 2012.

The Reentry Program includes three com-
ponents that contribute to the process of
reestablishing awardees as independent com-
petitive research scientists: participation in
an ongoing NIH-funded research project, an
opportunity to update and enhance research
capabilities, and a carefully planned mentor-
ing program developed by the mentor and
the awardee.

In 2007, NIH issued a notice (NOT-OD-07-
068) that broadened eligibility for a Reentry
Award to include postdoctoral fellows.

In addition to support from ORWH, the
program has received support from 25 NIH
Institutes, Centers, and Offices in the Office
of the NIH Director. As of FY 2012, more
than 135 women and men have received
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awards under this program. The section
below provides a brief description of the
research interests and backgrounds of the FY
2011 and FY 2012 awardees who have been
supported in part by ORWH.

FY 2011 Reentry Awardee

National Heart, Lung, and Blood Institute
(NHLBI):
Dolena Ledee, Ph.D. (Year 2)

Institution: Seattle Children’s Research
Institute

Principal Investigator (PI):
Michael Portman, M.D.

Grant: ROIHLO60666
ORWH Contribution: $20,000

Title: Metabolism During Mechanical
Circulatory Support in the Developing Heart

Dr. Ledee expressed a strong desire to
reestablish her research career after taking a
2-year hiatus for family reasons. Previously,
Dr. Ledee had focused on molecular and cell
biological research, and she intends to trans-
fer these skills to the field of cardiovascular
research. Dr. Ledee plans to use the funds
provided to receive formal and practical
experience in the area of research in cardio-
vascular metabolism, as well as to benefit
from the mentorship of senior researchers
and an extended network of collaborators.

FY 2012 Reentry Awardees

NHLBI: Faye E. Martin, Ph.D. (Year 1)
Institution: Colorado State University
PI: Santiago Di Pietro, Ph.D.

Grant: RO1HL106186

ORWH Contribution: $20,000

Title: Rab32, Rab38, and Myosin 5c in
Platelet-Dense Granule Biogenesis

Dr. Martin has a Ph.D. in biochemistry and
research experience in molecular biology
and X-ray crystallography. She took a 2-year

hiatus from research because of family issues.

She is reentering at the assistant professor
level, with strong mentoring support from
Dr. Di Pietro and colleagues. She has kept up
with the relevant literature during her hiatus,
and she is now ready to resume her training
and continue the pursuit of an independent
career in biomedical sciences.

NHLBI: Ahmed Bakillah, Ph.D. (Year 1)
Institution: SUNY Downstate Medical Center
PI: Mahmood Hussain, Ph.D.

Grant: ROIHL095924

ORWH Contribution: $20,000

Title: Rab32 Avoiding Toxicity Associated
with MTP Ablation

Dr. Bakillah previously spent 4 years as a
postdoctoral fellow in Dr. Hussain’s labo-
ratory. Following a successful postdoctoral
fellowship, he took a position in the pharma-
ceutical industry. After several years, family
issues led him to resign his position. He now
plans to restart his academic career by return-
ing to Dr. Hussain's laboratory with support
from a reentry supplement.

Women's Reproductive
Health Research Career
Development Program

Program Overview

The WRHR Program was initiated in 1998

in response to concerns about the need for
greater numbers of physician scientists in
women'’s reproductive health. Eunice Kennedy
Shriver National Institute of Child Health and
Human Development (NICHD) and ORWH
have cofunded the program since that time.
The goals of the program are to increase

the nation’s supply of junior investigators

in women’s reproductive health research,
provide junior faculty with state-of-the-art
training in women'’s reproductive health
research in an academic setting, stimulate
women'’s research in reproductive health over
a variety of disciplines, and secure outstand-
ing research experiences for junior faculty
that will lead to careers as successful inde-
pendent investigators. Program eligibility is



limited to obstetrician-gynecologists, known
as WRHR Scholars, who have recently com-
pleted postgraduate clinical training and are
commencing basic, translational, and/or clin-
ical research relevant to the field of obstetrics
and gynecology. The program’s emphasis is
on research relevant to obstetrics and gyne-
cology and its subspecialties and related
fields, including, for example, maternal-fetal
medicine, gynecologic oncology, reproductive
endocrinology, infertility, adolescent gynecol-
ogy, and urogynecology.

Twenty programs have been funded since the
program'’s inception, and in January 2012,

17 WRHR programs were active in depart-
ments of obstetrics and gynecology across the
United States. Programs were competitively
reviewed and selected for funding in FY 2009
and FY 2010; ORWH continues to provide
$680,000 annually in total support to these
programs.

As of 2012, 189 WRHR Scholars had been
appointed to the program. The majority (64
percent) of scholars are women. Scholars are
required to be physicians holding an M.D. or
D.O. degree and must have completed resi-
dency training in obstetrics and gynecology.
If the scholar has chosen to subspecialize,
she or he must be in the final research year of
postdoctoral fellowship training in obstet-
rics and gynecology. However, completion
of subspecialty training is not required of
candidates practicing general obstetrics and
gynecology. As of 2012, 159 scholars held
faculty appointments, with 23 also holding
leadership positions.

Independent Grant Support
for WRHR Scholars

WRHR Scholars have demonstrated success
in obtaining independent grant support.
Sixty-eight percent (122) of all WRHR
Scholars who had been in the program for a
minimum of 12 months as of January 2012
had submitted grant applications to NITH,
and as of that date, 36 percent of all WRHR
Scholars had received NIH funding. Most
applications were submitted to NICHD.

For those who submitted applications, the
person success rate (i.e., the success rate for
individual applicants) for R Series awards,
excluding R13, R25, and R36, was 43 percent,

FiscAL YEARS 2011 & 2012

while the person success rate for RO1 awards
was 40 percent. As of January 2012, WRHR
Scholars had an application success rate of
14 percent for R Series and 15 percent for
RO1 awards. Application and success rates
for women did not differ significantly from
those for men.

The WRHR program sites active in FY 2011
and FY 2012, along with their PIs and
research directors (RDs), are shown in the
listings below.

FY 2009 WRHR Program Sites

WRHR at the University of Washington

Institution: University of Washington,
Seattle, WA

PI: David A. Eschenbach, M.D.
RD: Susan Reed, M.D., M.P.H.

Magee-Womens Basic and Translational
Reproductive Health Training Program

Institution: Magee-Womens Research
Institute and Foundation, Pittsburgh, PA

PI: W. Allen Hogge, M.D.
RD: Yoel Sadovsky, M.D.

WRHR Career Development Program at
Washington University in St. Louis

Institution: Washington University in
St. Louis, MO

PI: George A. Macones, M.D., M.S.C.E.
RD: Kelle H. Moley, M.D.

Yale WRHR Career Development Center
Institution: Yale University, New Haven, CT
PI: Charles J. Lockwood, M.D., M.H.C.M.
RD: Richard B. Hochberg, Ph.D.
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Detroit Reproductive Career Development
Research Center

Institution: Wayne State University,
Detroit, MI

PI: Theodore B. Jones, M.D., FACOG
RD: Michael P. Diamond, M.D.

University of California, San Francisco,
WRHR Career Development Program

Institution: University of California,
San Francisco, CA

PI: Linda C. Giudice, M.D., Ph.D., M.Sc.

Co-RDs: Synthia Mellon, Ph.D., and Leslee
Subak, M.D.

WRHR: A Mentoring Program in Women'’s
Reproductive Health Research at the
University of Vermont

Institution: University of Vermont,
Burlington, VT

PI: Mark Phillippe, M.D., M.H.C.M.

RDs: George Osol, Ph.D., and Elizabeth
Bonney, M.D. (Associate RD)

Iowa WRHR Career Development Center
Institution: University of lowa, lowa City, 1A
PI: Kimberly K. Leslie, M.D.

RD: Mario Ascoli, Ph.D.

University of Texas Medical Branch at
Galveston WRHR Career Development
Center of Excellence

Institution: University of Texas Medical
Branch at Galveston, TX

PI: Gary D.V. Hankins, M.D.
RD: Chandra Yallampalli, D.V.M., Ph.D.

Penn Center for Career Development in
Women's Health Research

Institution: University of Pennsylvania,
Philadelphia, PA

PI: Deborah A. Driscoll, M.D.
RD: Christos Coutifaris, M.D., Ph.D.

FY 2010 WRHR Program Sites

Brown/Women and Infants Hospital WRHR
Career Development Program

Institution: Women & Infants Hospital
of Rhode Island/Brown University,
Providence, RI

PI/RD: Maureen G. Phipps, M.D., M.P.H.

University of Michigan WRHR Career
Development Program

Institution: University of Michigan, Ann
Arbor, MI

PI: Timothy Johnson, M.D.
RD: Yolanda R. Smith, M.D., M.S.

Research Career Development in Obstetrics
and Gynecology

Institution: Northwestern University
Feinberg School of Medicine, Chicago, IL

PI: Sharon Dooley, M.D.
RD: Serdar E. Bulun, M.D.

Colorado WRHR Career Development Center
Institution: University of Colorado Denver, CO
PI: Nanette Santoro, M.D.

Co-RDs: James McManaman, Ph.D., and
Andrew P. Bradford, Ph.D.



University of Kansas Medical Center WRHR
Career Development Program

Institution: University of Kansas Medical
Center, Kansas City, KS

PI: Carl P. Weiner, M.D., M.B.A.

Obstetrics/Gynecology Faculty Research
Career Development Program

Institution: University of Alabama at
Birmingham, AL

PI: William W. Andrews, Ph.D., M.D.
RD: Ronald D. Alvarez, M.D.

Reproductive Sciences Research Career
Development Center

Institution: University of California,
San Diego, CA

PI: Thomas R. Moore, M.D.
RD: Pamela L. Mellon, Ph.D.

Annual WRHR Investigators
and Scholars Meeting

As part of the WRHR grant award, there is

an annual meeting of WRHR Investigators
and Scholars. In 2012, the meeting was
hosted by the University of Pennsylvania

in Philadelphia. Highlights of the meet-

ing included a keynote address by NICHD
Director Dr. Alan Guttmacher and a session
on the NIH grants process that was presented
by NICHD staff.

Three former WRHR Scholars who success-
fully transitioned to independent research
careers, Drs. Clarisa Gracia, Hygriv Simhan,
and Kristina Adams, presented updates on
their research programs and also provided
guidance for a successful transition to
independent research. More than 40 current
scholars were given an opportunity to either
make an oral presentation or participate

in one of two interactive poster sessions.
Scholars presented on a broad range of basic,
clinical, and translational research areas that
are highly relevant to the missions of NICHD
and ORWH.

FiscAL YEARS 2011 & 2012

NIH Working Group on Women
in Biomedical Careers

To identify barriers to the scientific career
development of women, in 2005 ORWH
provided funding to the Committee on
Science, Engineering, and Public Policy, a
joint program of the National Academy of
Sciences (NAS), the National Academy of
Engineering, the Institute of Medicine, and
the National Research Council Standing
Committee on Women in Science and
Engineering. Additional funding was
provided later by Eli Lilly and Co., the
National Science Foundation, and the Ford
Foundation. With this funding, NAS created
the ad hoc Committee on Maximizing the
Potential of Women in Academic Science and
Engineering. In 2007, the Committee issued
a widely read report titled “Beyond Bias and
Barriers: Fulfilling the Potential of Women in
Academic Science and Engineering” (2007).

“Beyond Bias and Barriers” noted that
women comprised an increasing proportion
of science and engineering majors but that
their representation in leadership positions
in academic institutions, scientific and
professional societies, and honorary orga-
nizations was low relative to the number of
qualified women. The report concluded that
increasing the representation of women in
academic positions would require overar-
ching reforms, including decisive action by
university administrators, professional soci-
eties, Federal funding agencies, foundations,
other government agencies, and Congress.

Establishment of the NIH
Working Group on Women
in Biomedical Careers

In early 2007, in response to the NAS report,
NIH Director Elias Zerhouni, M.D., created
the NIH Working Group on Women in
Biomedical Careers, a trans-NIH effort to
consider barriers for women in science and
to develop innovative strategies to promote
entry, recruitment, retention, and sustained
advancement of women in biomedical and
research careers. Since that time, the Working
Group has sponsored national workshops
on mentoring women, issued reports on best
practices, developed a funding grant program
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to study causal factors in women'’s career
development, and engaged in a number of
other activities. Major activities in FY 2011
and FY 2012 are described below.

Currently, the Working Group is cochaired
by NIH and ORWH directors, and its mem-
bership consists of IC directors and deputy
directors as well as professionals from across
NIH at different career levels, including

men and women, individuals from under-
represented groups, postdoctoral fellows,
young investigators, and dual-career cou-
ples. (Members of the Working Group in

FY 2011 and FY 2012 are listed in Appendix
F). The activities of the Working Group,
which are implemented in collaboration
with numerous NIH Offices and commit-
tees, are spearheaded by seven committees,
each chaired by a Working Group member
appointed by the NIH director and include
additional appropriate intramural and extra-
mural staff.

The Working Group Web site, http://
womeninscience.nih.gov, which is supported by
ORWH], provides a central focus for career
development resources for women, from
both NIH and other organizations. In addi-
tion, the site includes links to more than
300 news articles and reports about women
in science. Moreover, the Working Group
maintains a listserv for NIH Updates on
Women in Science (NUWS), an e-newsletter
containing articles and items pertaining to
women in science, profiles of outstanding
early-career women scientists, and exam-
ples of best practices for the recruitment,
retention, and advancement of women that
are being implemented in institutions and
universities across the United States.

Women of Color Research Network

In August 2011, the Women of Color in
Biomedical Careers Committee of the
Working Group launched the Women of
Color Research Network (WoCRn). A new
Web site, http://www.wocrn.nih.gov, was
designed as an instrument of outreach to
women of color to assist them in finding
mentors and role models, navigating the NIH
grants process, and getting advice to facilitate
entering biomedical careers and advanc-

ing in them. As of early 2013, membership

exceeded 800 individuals. ORWH has sup-
ported the development of the WoCRn by
providing funding and personnel support.

Reports from Working
Group Workshops

The Working Group has produced a number
of reports that continued to be in demand
in FY 2011 and FY 2012. Among these are a
report of the National Leadership Workshop
on Mentoring Women in Biomedical Careers
(Working Group, 2008) and a report titled
“Women in Biomedical Research: Best
Practices for Sustaining Career Success”
(Working Group, 2009). Both reports are in
their second printing, with more than 6,500
copies of each having been distributed. NIH
videocasts of the meetings, the proceedings,
and other resources are available at http://
womeninscience.nih.gov.

Working Group Extramural Initiatives

Research on Causal Factors and
Interventions that Promote and
Support the Careers of Women

in Biomedical and Behavioral
Science and Engineering Request
for Applications (RFA-GM-09-012)

This RFA (Request for Applications) was
developed by the Working Group Committee
on Research and Evidence to Promote
Women in Science Careers. The aims of

the program are to support research on 1)
causal factors explaining the current patterns
observed in the careers of women in biomed-
ical and behavioral science and engineering;
and 2) the efficacy of programs designed to
eliminate sex/gender disparities and promote
the careers of women in the fields described.
Among the areas of interest are individual
characteristics, including family and eco-
nomic circumstances; the institutional/
departmental environment; organizational
structure, culture, or practices of different
disciplines; and features of the broader social
and cultural context.

In October 2009, NIH announced its funding
of 14 grants estimated to total $16.8 million
over 4 years with support from 11 ICs and

4 Offices within the Office of the Director
(OD). The full text of the announcement,
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as well as the listing of sponsoring ICs and
names of grantees and their funded projects,
can be found on the Women in Biomedical
Careers Web site: http://womeninscience.nih.
gov/funding/index.asp.

In FY 2011 and FY 2012, ORWH pro-

vided support for one of the grants,
1R01HDO064655, to Deborah Helitzer at the
University of New Mexico, Albuquerque.
The study sponsored by her grant, titled
Achieving a Critical Mass of Women in
Biomedical Faculty: Impact of 3 U.S.
Programs, examines the impact on retention
and career success of individual women fac-
ulty who participated in three longstanding
national programs, each of which targeted a
separate career stage, in a comparison with
women and men at the same career stages
who did not participate in these programs.
This research also aims to elucidate the
patterns and processes that contribute to the
experiences of individuals and their institu-
tions as a means to identify the barriers and
facilitators—historic and new, individual and
institutional—that face women faculty in
attaining positions of leadership at academic
health centers and in transforming institu-
tional culture.

Under the leadership of National Institute
of General Medical Sciences (NIGMS)
Acting Director Judith Greenberg, Ph.D.,

the NIH Working Group held a workshop
in November 2012 for the PIs of the grants
awarded under the RFA. They convened on
the NIH campus to present their prelim-
inary findings and discuss collaborations
and efficient next steps. Dr. Shirley Malcolm,
Head of the Directorate for Education and
Human Resources Programs of the American
Association for the Advancement of Science
(AAAS), was the keynote speaker, and Dr.
Hannah Valantine, Senior Associate Dean
and Professor of Cardiovascular Medicine

at Stanford University School of Medicine,
offered remarks. ORWH provided funding
and personnel support for this workshop.

A workshop report can be found at http:/
womeninscience.nih.gov/workshops.asp.

FiscAL YEARS 2011 & 2012

Amendments to Instructions
for Biographical Sketches in
NIH Grant Applications

In 2011, the NIH Office of Extramural
Research (OER), in collaboration with the
Working Group, developed a mechanism to
allow applicants to explain a break in their
publication record on NIH grant applica-
tions. For applications submitted on or

after May 25, 2011, the biographical sketch
includes the following instructions: “Personal
statement. Briefly describe why your experi-
ence and qualifications make you particularly
well-suited for your role (e.g., PD/PI, men-
tor) in the project that is the subject of the
application. Within this section you may, if
you choose, briefly describe factors such as
family care responsibilities, illness, disabil-
ity, and active duty military service that may
have affected your scientific advancement

or productivity.” The new instructions will
provide peer reviewers and others with
additional information on which to base
their assessments of the qualifications and
productivity of the applicant. The change was
implemented based on comments expressing
concerns that the existing biosketch could
work against applicants when there were
unexplained gaps.

Presidential Awards for Excellence
in Science, Mathematics, and
Engineering Mentoring

The OER, in collaboration with the Working
Group, placed a notice in the NIH Guide

to Grants and Contracts to make NIH
grantees aware of the Presidential Awards
for Excellence in Science, Mathematics,

and Engineering Mentoring (PAESMEM)
program and to encourage them to apply.
Among the 2011 NIH-funded awardees were
Dr. Andrew Tsin, of the University of Texas
at San Antonio, who won the PAESMEM

for his outstanding achievements in men-
toring, particularly for underrepresented
minority students. Dr. Stacie Geller, PI of
the University of Illinois at Chicago (UIC)
BIRCWH Program, was a winner of a
PAESMEM for her UIC Women in Science
and Engineering (WISE) mentoring program.
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Working Group Initiatives
for NIH Employees

In FY 2011 and FY 2012, a number of initia-
tives were developed or are ongoing by the
Working Group on Women in Biomedical
Careers in conjunction with OIR and the
Council of Scientific Directors that were
aimed at improving and enhancing employee
work environment. These initiatives are
described below.

Pilot Back-Up Care Program. Thanks to

the efforts of the NIH Child Care Board

and the Working Group, the NIH Office of
Research Services (ORS) launched a pilot
back-up care program in January 2012.
Administered through a contract with the
caregiver Bright Horizons, this program offers
short-term childcare, elder care, and self-care
to NIH employees and intramural trainees.
In the first 8 months of the program, 686
employees registered a total of 1,055 care
recipients. Care was used 195 times, saving
164 employee workdays. Through increased
advertising and expanded eligibility, NIH
hopes to increase usage further in 2013. More
details about the Pilot Back-Up Care Program
can be found on the ORS Web site: http://
www.ors.od.nih.gov/pes/dats/childcare/pages/
nihback-upcareprogram.aspx.

Pilot “Keep the Thread” Program. The
Committee on the NIH Intramural Research
Program (IRP) of the Working Group has
launched a new pilot program to increase
flexibility for NIH intramural fellows who
need alternative career development sched-
ules. This is an accommodation and reentry
program open to all NIH postdoctoral
fellows who are supported by Intramural
Research Training Awards or Cancer Research
Training Awards (IRTA/CRTA). Emphasizing
flexibility, to be mutually agreed upon by
the fellow and the PI and with approval of
the Scientific Director, the program offers

an array of options, ranging from alternative
work schedules to temporary part-time work.
The goal of the program is to encourage
trainees to stay connected to the NIH com-
munity during times of intensive personal
and/or caregiving needs in order to facilitate
eventual reentry into full-time research.

The program aims to recognize common

roadblocks to balancing work and personal
life in order to address these issues proac-
tively. Information about this new program
has been added to the NIH Sourcebook
(National Institutes of Health, 2012).

Northwest Child Care Center. Funds for the
construction of the Northwest Child Care
Center on the NIH campus were secured

in the FY 2010 budget. The project is being
overseen by the NIH Office of Research
Facilities; when completed, it will add an
additional 130 childcare slots on campus. A
contract has been awarded to a firm to begin
designing and building the new center, which
is projected to open in fall 2014. This center
will come to fruition through the efforts of
many individuals and groups at NIH, includ-
ing the ORS, the Office of Research Facilities
Development and Operations, the Child Care
Board, and the OD. Members of the Working
Group in both OIR and ORWH continue to
play an active role in moving these efforts
closer to their ultimate successful conclusion.

Voluntary Leave Bank Program. The NIH
Voluntary Leave Bank Program (VLBP) offers
income protection to eligible members of
the bank who are affected by a personal

or family medical emergency. VLBP can
provide employees with the peace of mind
that comes from knowing that they will
continue to receive paychecks during times
of extended medical or family leave. VLBP
differs from the existing Voluntary Leave
Transfer Program (VLIP) in that, under
VLTP, donations are made from individu-

als directly to other individuals, whereas
under the VLBP, donated leave is typically
pooled and distributed as needed. VLBP

was piloted in the National Cancer Institute
in 2010, and in 2011, the National Human
Genome Research Institute and the National
Institute of Allergy and Infectious Diseases
joined as member institutes. Members of
the Working Group and others within the
OD have been working with leadership
throughout the OD to obtain funds required
to make all computer upgrades and to open
the program to all NIH employees. ORWH
provided $200,000 during FY 2009-FY 2011
to launch the preliminary activities for the
initiation of VLBP. These efforts include mod-
ifying the Integrated Time and Attendance
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System (ITAS) to include the option for the
Voluntary Leave Bank Program and support-
ing an independent Federal Occupational
Health Medical Review Board to ensure

that requests are appropriate and medi-
cally sound. More information on the NIH
VLBP can be found on the Office of Human
Resources Web site (NIH Office of Human
Resources, 2013).

NIH Intramural Program on
Research on Women's Health

The Intramural Program on Research on
Women'’s Health (IPRWH) was developed

in 2002 in conjunction with ORWH and

the NIH OIR. The IPRWH serves as the

focal point within the NIH IRP for wom-
en’s health and sex and gender comparison
research, and it provides a means of fostering
cross-disciplinary collaborations and the
sharing of ideas and findings. Members of
the IPRWH in FY 2011 and FY 2012 are listed
in Appendix G.

Women'’s Health Interest Group

Women'’s Health Interest Group (WHSIG)
provides a forum for researchers across NIH
to meet, establish collaborations, and learn
about sex-based differences (beyond the
effects of hormones) that are relevant to
molecular, cellular, genetic, and develop-
mental processes and affect organ systems,
behavior, and the organism as a whole. A
WHESIG lecture series is organized by the
IPRWH and sponsored by ORWH. The series
includes presentations on both basic science
and clinical research topics of relevance to
women'’s health. Presenters are experts in a
wide variety of scientific disciplines and come
from both the NIH intramural program and
the outside scientific community.

IPRWH/NIH-FRQ Research Careers
Transition Award Program

In 2011, ORWH and the IPRWH helped

to establish a new international collabo-
rative training program with the Fonds de
Recherche du Québec (FRQ). The NIH-FRQ
Research Career Transition Award Program
aims to foster collaborative biomedical

FiscAL YEARS 2011 & 2012

research in mutual areas of excellence while
training the next generation of research
scientists. Applicants will be selected by the
FRQ through a competitive process. Selected
fellows will work in NIH IRP labs for 2 to

3 years, fully funded by FRQ. Fellows are
encouraged to include an element addressing
sex and/or gender factors in their research
projects, as scientifically appropriate.
Mentoring for these fellows will occur under
the auspices of the IPRWH and ORWH.

Office of Intramural Training
and Education Programs

The NIH OITE is located in the OIR. OITE
helps NIH trainees develop the scientific and
professional skills needed to become lead-
ers in the biomedical research community.
This office coordinates programs, provides
individual assistance, and prepares resources
to enhance the scientific, professional, and
career development of NIH trainees. OITE
leads trans-NIH initiatives aimed at provid-
ing a comprehensive training experience for
each trainee, from the trainee’s arrival at NTH
to her/his transition back to school or into
the scientific workforce. The expectation is
that NIH will lead the biomedical research
community in promoting best-mentoring
practices and in developing outstanding and
innovative training programs for all train-
ees, including women, underrepresented
minorities, and trainees from disadvantaged
backgrounds. NIH trainees come from more
than 75 countries, and about 50 percent are
women, providing NIH with the unique
opportunity to promote the career develop-
ment of women scientists and future leaders
in women’s health research across the globe.
Although postdoctoral, research, and clinical
fellows are the largest trainee population

in the IRP (about 4,000), there are also
approximately 450 graduate students and
700 postbaccalaureate Intramural Research
Training Award recipients working on NIH
campuses. In addition, OITE serves the career
development needs of about 1,200 summer
interns, who range from high school students
to graduate and professional school students.
The programs that received ORWH support
in FY 2011 and FY 2012 are described below.
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Skill-Building Workshops and Courses

For many years, ORWH has supported the
development and implementation of a
number of professional skills development
activities for NIH intramural trainees through
OITE. Activities include career planning,
teaching skills, and science communication
and writing. The educational programs are
provided in a range of formats, including (1)
all-day symposia; (2) 1-3-hour workshops
featuring a speaker and/or a panel discussion;
(3) short workshops followed by breakout
and small-group meetings; (4) courses on a
focused topic that meet for multiple sessions;
and (5) small-group discussions, support
groups, and brown bag lunches. Attendance
at OITE programs remains high, with partic-
ipation by fellows at all training levels and
on all campuses. In 2012, videocasts and
podcasts of workshops, retreats, and meet-
ings sponsored by OITE were downloaded
more than 200,000 times. With the redesign
of the ORWH Web site, OITE has increased
its outreach to students outside of NIH.
Local colleges and universities are invited to
attend select offerings. OITE workshops and
programs supported in whole or in part by
ORWH are reviewed below:

Scientists Teaching Science. This 2-hour
workshop introduces graduate students and
postdoctoral fellows to concepts related

to classroom teaching, including learning
styles, cultural awareness and diversity,
inquiry-based teaching, the writing of course
objectives, creating valid assessments, alterna-
tives to lecturing, writing a syllabus, and the
history/philosophy of teaching. Workshop
attendees may participate in a 9-week course
that explores each topic in greater detail. This
course can be taken online or in a traditional
classroom format.

Basic Science Writing. This 4-week course

is for trainees interested in improving their
writing skills and was designed for both
native and non-native English speakers. The
workshop focuses on English grammar, punc-
tuation, and sentence and paragraph structure.
This course was offered 10 times in FY 12.

Writing and Publishing a Scientific Paper.
This 4-week course for postdoctoral fellows

and graduate students offers trainees the
opportunity to write a rough draft of a
scientific paper. Students write and receive
feedback on sections of their manuscripts,
learn how to construct figures and tables,
discuss the abstract and the submission cover
letter, and develop a greater understanding of
the publishing process. This course is offered
10 times per year.

Leadership and Management Programs
for NIH Intramural Fellows

OITE offers broad support to help trainees
develop leadership and management skills in
the postdoctoral, clinical fellow, and graduate
student communities. ORWH funds have
been used to contract with outside experts

to help develop courses specifically related

to research environments. Although these
outside experts initially teach the courses,

the primary goal is to develop the in-house
expertise to deliver programs. This is because
of the large number of fellows who wish

to participate and because of an increase

in requests to deliver this content at other
universities and at national meetings. OITE
offerings are described below:

Assertiveness Training. This workshop, open
to all trainees, explores strategies for commu-
nicating one’s needs in a variety of situations
and helps fellows learn how to be more
assertive, how to speak up for themselves,
and how to decide when to speak up and
when not to. The workshop is taught by OITE
career counselors/staff and offered multiple
times each year; ORWH provided course
materials in FY 2011 and FY 2012.

Workplace Dynamics Series. This series of
workshops provides trainees the opportunity
to gain awareness of themselves and others
through the Myers-Briggs Type Indicator
(MBTI) instrument and interactive exercises
exploring communication, conflict, influ-
ence, and teams. Using feedback from pilots
tested in FY 2010, a series of five workshops
was developed:

e Workplace Dynamics I: Gaining
Self-Awareness

e Workplace Dynamics II: Communication,
Learning, and Influencing Others



e Workplace Dynamics III: Conflict and
Feedback

e Workplace Dynamics IV: Team Skills

e Workplace Dynamics V: Diversity in a
Multicultural Society

The workshops were offered several times

in FY 2011 and FY 2012. The workshops

are offered on all NIH campuses and at
national meetings, including the National
Postdoctoral Association and the Annual
Biomedical Research Conference for Minority
Students. Sections are taught by OITE staff
and outside experts. In both FY 2011 and FY
2012, ORWH funds were used to cover the
cost of MBTI assessments, course materials,
contractors, and books on leadership to sup-
plement the workshops.

Management Training Course. An intensive
2-day course provides advanced postdoctoral
students and fellows with an overview of com-
mon management concepts. Topics include
managing yourself, staffing your group,
interpersonal communication, managing
expectations, diversity, and team dynamics. In
FY 2011 and FY 2012, ORWH funds were used
for course materials and for the cost associated
with two contractors who participated.

Career Advancement Toolkit Tracks

The Career Advancement Toolkit (CAT)
consists of three workshop series for
postdoctoral fellows and graduate stu-
dents: (1) Career Decisions 101; (2) The
Academic Job Search; and (3) The Industry
Job Search. Each series included three to
four workshops presented throughout the
year covering topics such as job materials,
networking, interviewing, and negotiating.
Substantial portions of each CAT track were
videocast for viewing by NIH and non-

NIH trainees. These recorded workshops
are archived on the OITE Web site. A 2-day
course on the drug discovery process that
includes significant interaction was devel-
oped by OITE with industry, FDA, and NIH
scientists. The Translational Science Training
Program (TSTP) course was developed to
prepare graduate students and postdoctoral
fellows for careers in biotechnology. ORWH
support was used to develop and implement
TSTP, to develop course materials for other
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career workshops, and to purchase career
books that supplemented the workshops.

Training in Diversity

In summer 2012, OITE hosted a 12-session
course in which the participants explored
the meaning and consequences of vari-

ous dimensions of difference. Dr. Michael
Sheridan, a Catholic University of America
social work professor with expertise in diver-
sity, used several specific topics, including
racism, ageism, sexual orientation, and the
impact of socioeconomic status, to explore
difference while encouraging participants to
consider implications for both their personal
and professional growth. The group, which
included trainees and staff, examined the rel-
evance and application of diversity topics to
health-related research. Course participants
have encouraged OITE to develop additional
offerings in this area and have agreed to work
with OITE throughout this development
process. ORWH funds were used to support
the development of the course and to pay the
course instructor.

NIH Community College Outreach

NIH Community College Day. ORWH
provided support for this OITE program to
provide community college students and fac-
ulty an opportunity to visit the NIH campus
and to learn about NIH as well as to discuss
careers and training opportunities in the bio-
medical and health care fields. Participation
has grown from 75 students in the first year
to more than 600 in 2012. The program
includes a plenary lecture, a seminar from

an NIH intramural investigator, and talks
from participants in the Community College
Summer Enrichment Program, as well as
career workshops and a networking lunch.
The program has attracted national atten-
tion, with participants this year from Florida,
Texas, and most Mid-Atlantic states.

Community College Summer Enrichment
Program. In 2010, OITE coordinated the
first NIH Community College Summer
Enrichment Program, which has hosted 18
to 22 students each year since its inception.
The students participate in an intensive
orientation, weekly group activities, and the
summer intern poster session. Applications
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have increased fourfold since 2010, with
many more coming from across the United
States. The program directors have completed
an evaluation of the first three cohorts and
are very enthusiastic about the long-term
potential of this program to have a positive
impact on pipeline issues, as greater than 60
percent of program participants come from
underrepresented groups.

ORWH Support for Other
Summer Programs

FAES High School Summer
Student Program

This program (Foundation for Advanced
Education in the Sciences, or FAES) exposes
Washington, D.C., metropolitan area high
school students (more than 50 percent of
them female) to biomedical research at a
time when they are still developing their
career plans and thereby enhances the pos-
sibility that they will choose science careers.
The students, who come from both public
and private schools in Maryland, Virginia,
and Washington, D.C,, learn how to design
and carry out experiments, as well as how
to present their research. Funds are used to
support stipends for the students.

In the summer of 2011, the program had

25 new students and 13 returning students.
There were 24 women and 14 men, including
17 minorities (7 were African-American). In
the summer of 2012, the program had 25
new students and 8 returning students. There
were 19 women and 14 men, including 22
minorities (including 4 African-Americans
and 3 Hispanics).

Each summer started with an informational
meeting at which the students learned the
history of the program and heard about the
structure of NTH, IRP, and ORWH. They

also received guidance on how to prepare
and give effective research presentations.
Fach week, for 8 weeks, the students met

as a group for a lunchtime session, where

a subset of students gave presentations on
their research. Included in the audience were
their preceptors, some of the advisors for the
program (all members of the NIH scientific
staff), Dr. Chuck Dearolf (Assistant Director

in OIR, and Debbie Cohen (Director of
Post-baccalaureate and Summer Program
Services). In 2011, Dr. Judith Walters (an NIH
senior investigator and advisor to Dr. Michael
Gottesman, Deputy Director for Intramural
Research), also attended these presentations.
In addition, Dr. Joslyn Kravitz from ORWH
participated at the orientation meeting in
2011, and Dr. Keren Witkin from ORWH
attended student research presentations in
2012. The presence of NIH scientific staff at
these meetings ensured a lively discussion of
each presentation, and it put each research
project into a broader biomedical context.
Each year, the students presented posters at
the NIH Summer Student Poster Presentation
Day, as they learned not only how to carry
out a research project but also how to ask
important questions, how to design experi-
ments to answer those questions, and how to
communicate their results to other scientists.

Wellesley in Washington Program

Each summer during FY 2011 and FY 2012,
ORWH participated in the Wellesley in
Washington Program, which provides a
unique experience for Wellesley College
students between their junior and senior
years. Summer interns at ORWH focus on
women's health research and policy. ORWH
hosted two summer interns in 2011 as part
of the Wellesley in Washington Program.
Halle Ritter researched and developed
background materials for a mentor train-
ing course, and Gena Hong analyzed data
on breast cancer in women of color and a
variety of other topics. ORWH also hosted
two summer interns from Wellesley College
in 2012. Madeleine Whitaker researched
sex differences in autism and the potential
of using oxytocin for autism therapy, and
she also developed a plain-language docu-
ment on bench-to-bedside research at NIH.
Cobren Greer gathered information on
breast cancer in women of color and created
a factsheet on pelvic floor disorders. At the
end of each summer, the students prepared
posters for the NIH Summer Student Poster
Presentation Day.



ORWH Support for Other
NIH Career Development
Programs and Activities

Fogarty International Clinical
Research Training for Scholars
and Fellows Program

In FY 2011 and FY 2012, ORWH provided sup-
port to two postdoctoral fellows in the Fogarty
International Clinical Research Training for
Scholars and Fellows Program for the study

of air pollution, fetal growth, and maternal
health in China. The expected outcome of
this training program is to create a network of
leaders in global health research.

National Institute of Diabetes
and Digestive and Kidney
Diseases Travel Awards

In FY 2011 and FY 2012, ORWH collabo-
rated with the National Institute of Diabetes
and Digestive and Kidney Diseases and the
National Medical Association (NMA) in
supporting residents and fellows interested in
academic medicine by directing a special 2-day
academic skills workshop held in conjunction
with the Annual Convention and Scientific
Assembly of the NMA. Topics ranged from
grantsmanship to time management skills.
NIH anticipates that, by taking advantage of
this opportunity, a greater number of physi-
cians from communities that are medically
underserved will be trained and subsequently
return to these underserved communities.

ORWH Support for Professional
Society Activities

ORWH works with professional societies and
other nongovernmental entities to support
meetings and programs that foster women'’s
health and career development. Presented
below are descriptions of programs and activ-
ities sponsored in FY 2011 and FY 2012.

Association of Women in Science
Seminar Series—Bethesda Chapter
The Association of Women in Science (AWIS)
seminar series is a free yearlong program cov-
ering a range of issues of interest to women.
The seminars, which are held on the NITH
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campus, are well attended by both men and
women. Each year the series includes a net-
working event called “Have a Meal with Your
Mentor.” In addition, the Bethesda AWIS
chapter honors one scientist every year with
an award for his or her role in mentoring
young women scientists. Topics covered sem-
inars held in 20110 and 2012 all with ORWH
support, included mentoring, decision mak-
ing for career success, and careers at FDA and
NIH. In addition, the AWIS Bethesda Chapter
hosts a talk by the annual Pittman Lecturer
on her career path.

Women in Cell Biology Workshops

The Women in Cell Biology (WICB)
Committee is a longstanding committee

of the American Society for Cell Biology
(ASCB), which provides career support and
advice for women scientists. The committee
responds to reports of discriminatory prac-
tices, offers a speaker referral service to help
program organizers identify female speakers,
and produces monthly columns for the ASCB
newsletter. ORWH provided funding to sup-
port the ASCB Annual Meeting, which took
place in Denver on December 3-7, 2011.
Specifically, the funds supported the Career
Discussion and Mentoring Roundtables as
well as the WICB workshop “Leveraging Your
Ph.D. in the Real World.”

Women's Health Issues in the
Dental School Curriculum Survey

In 2011, ORWH co-funded a dental cur-
riculum study with the American Dental
Education Association (ADEA) to improve
the training of dental health professionals by
increasing their knowledge of factors affect-
ing the oral/systemic health of women and
enhancing their appreciation of the role of
sex differences in dental hygiene. The desired
outcome was to update curricula and iden-
tify knowledge gaps that require ongoing
research. The aim of the project was to survey
the 58 U.S. dental schools with regard to
their curriculum content and objectives for
women's health and related issues across the
lifespan. The survey, which was to expand on
a previous survey, is focused on knowledge
gaps with regard to the oral/systemic relation-
ships that affect the health and well-being
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of women and girls. Outcomes of the survey
were anticipated to serve as the basis for cur-
riculum modification and for future research
directed toward women's health. A written
report of the survey results was published

in 2012, and a symposium was presented in
tandem with the 2012 ADEA Annual Session
and Exhibition (National Program) in
Orlando, Florida, in March 2012.

Summary: Biomedical Career
Development Program Activities
Support the Implementation

of the NIH Strategic Plan for
Women'’s Health Research

Through its support for a wide variety of
career development activities in FY 2011 and
FY 2012, ORWH has made significant efforts
to address the sixth goal of the NIH Strategic
Plan, which is to employ innovative strategies
to build a well-trained, diverse, and vigorous
women'’s health research workforce. With

a focus on mentoring and on providing a
wide variety of opportunities for professional
growth, ORWH supported programs that
meet the needs of a diverse group of scien-
tists at all levels, with special emphasis on
students, fellows, and early-career scientists.
Through these efforts, which are undertaken
in collaboration with the NIH ICs, IRP,

and external professional societies, ORWH
aims to promote the recruitment, retention,
reentry, and advancement of women in
biomedical careers while also furthering the
participation of both men and women in
research on women's health, including inter-
disciplinary investigations of the role of sex
and gender factors in health and disease. The
activities supported in FY 2011 and FY 2012
have paved the way for future endeavors that
will help expand and diversify the pipeline of
future scientists and clinicians in these fields.
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IV. ORWH RESEARCH
DISSEMINATION AND
OUTREACH ACTIVITIES

ORWH, in collaboration with NIH ICs,
disseminates information about research

on women'’s health, and on sex and gen-

der influences in health and disease. In its
dissemination efforts, ORWH also works col-
laboratively with other Federal agencies and
with various national, State, and community
organizations. ORWH and its partners ensure
that all information is current and science
based. Formats for the information include
print publications and Web-based platforms,
seminars and workshops, conferences, broad-
casts, and lectures. The audiences for this
information include advocacy groups, public
and private institutions, health care profes-
sionals, and individuals. This outreach effort
helps translate information derived from
research on women's health to clinical care,
community interventions, and public health
policy applications that improve the health
and wellness of women, men, and their
families. This section provides a summary of
ORWH research dissemination and outreach
activities in FYs 2011 and 2012.

ORWH and the National Library
of Medicine Partnership: Women's
Health Resources Web Portal

ORWH continues its successful collaboration
with the National Library of Medicine (NLM)
on research dissemination through the
Women'’s Health Resources (WHR) Web por-
tal, at http://www.womenshealthresources.nlm.
nih.gov. There were several notable develop-
ments in WHR during FY 2011 and FY 2012,
including those described below.

e Social Media Outreach. WHR used the
current NIH strategic research priorities
for women'’s health and for sex differences
to identify topics to disseminate. WHR
used Twitter and Facebook to meet Goal
5 of the NIH Strategic Plan: “Develop
and implement new communication and
social networking technologies to increase
understanding and appreciation of wom-
en’s health and wellness research.” WHR
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used Twitter to disseminate findings from
new research, funding announcements,
and health campaign messages. The portal
reported more than 30,000 followers for
@WomensHealthNIH, including many
universities, university and college health
centers, individual health care providers
and researchers, and the general public.
The portal also used Facebook to reach
college-aged women and university and
college health centers.

e Evaluation of the WHR Portal. In 2011, a
user information assessment and usability
study for WHR was developed to improve
access and optimize the user experience,
and also to collect responses to the unique
research question: What are the informa-
tion needs of women'’s health and sex and
gender differences researchers? The portal
team identified six target user groups
for the study: senior researchers, junior
researchers, advocacy groups, media pro-
fessionals, consumers, and congressional
staff. Sample questions were:

— How do the user groups define, under-
stand, and use women'’s health research
and sex differences research?

— What information, materials, tools, and
messages does the user want from WHR?

The usability study consisted of multiple
focus groups for each of the user groups,

the development and testing of user-specific
“research brief” templates, and a usability
audit of WHR. The project team was awarded
an NIH Evaluation Set-Aside award to sup-
plement this work. The study is currently
underway and will be finished in 2013.

e WHR Dissemination Outreach Project. In
2011, ORWH and NLM partnered to fund
a pilot program for information outreach
dissemination projects to promote WHR
and to support the ORWH strategic goals.
All projects focused on information dis-
semination, information access, or resource
development for a university, college, or
community agency. Specifically, each proj-
ect had to promote WHR, create a library
guide on resources for research at the
college or university level on sex and gen-
der differences, and promote to students
and faculty an online continuing medical
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education curriculum “The Science of Sex
and Gender in Human Health,” which was
developed by ORWH and the FDA.

NLM used its existing network of historically
Black colleges and universities (HBCUs) and
National Network of Libraries of Medicine
partners to recruit participants that had
developed projects targeting university and
college students, faculty, and administrators or
projects targeting community groups and con-
sumers. A positive outcome of the project was
situating the university library as “the place

to go” for students and faculty for research

on sex and gender differences and inclu-

sion. Awardees included Howard University,
Morehouse School of Medicine, Morgan State
University, University of Alaska Anchorage,
and Virginia Commonwealth University.

Based on successful feedback from the
universities, NLM-ORWH is continuing this
project. Hispanic-serving institutions and
programs with a large Hispanic population
and relations with the Hispanic community,
and programs that have relationships with
tribal communities have been added during
this phase. Also identified were university
libraries with unique connections to the
medical programs at their universities and
existing relationships with community
colleges. These project goals continue to be
linked to the NIH Strategic Plan. Additional
areas are to increase in the academic com-
munity the awareness and use of research
resources on sex and gender differences and
inclusion using NLM and NIH resources.

The following universities are participating
in this project: California State University,
Northridge; Howard University; Medical
University of South Carolina; Morehouse
School of Medicine; Morgan State University;
University of Alabama at Birmingham;
University of Arizona, Tucson; University

of Florida; University of lowa; University

of Massachusetts Medical School; and
University of Utah.

NIH Vulvodynia
Awareness Program
ORWH supports trans-NIH initiatives to

expand awareness about vulvodynia, a
complex chronic pain disorder that primarily

affects women aged 18 to 64. ORWH devel-
oped and launched the NIH Vulvodynia
Awareness Program as the cornerstone

of a new ORWH Web site initiative, the
“Research and Your Health Series,” in June
2012. This program promoted new and
updated vulvodynia resources for clini-

cians and consumers (http://orwh.od.nih.gov/
resources/health/researchandyourhealth/index.
asp). ORWH collaborated with the Health
Resources and Services Administration
(HRSA) to provide approximately 20 million
women through HRSA primary care clinicians
(11,000 grantees) with updated vulvodynia
resources via a link to the ORWH Web site
from HRSA's Web site: http://bphc.hrsa.gov/
technicalassistance/TAResources.aspx?Mode=
SubTopicSubResource&STopic=Special %20
Populations.

NIH Pain Consortium Centers
of Excellence in Pain Education

In FY 2012, ORWH was part of an NIH-wide
team to establish and support a new program
called the NIH Pain Consortium Centers

of Excellence in Pain Education (CoEPEs).
ORWH provided cofunding that helped to
establish 12 CoEPEs. The National Institute
on Drug Abuse (NIDA) oversees this pro-
gram, which will develop and disseminate
curriculum resources to improve medical,
dental, nursing, and pharmacy education in
the assessment, diagnosis, and treatment of
pain while minimizing the abuse of opioid
medications. Pain management is currently
underemphasized in the education and
training of health professionals. Among the
women'’s health pain issues to be addressed
are headaches related to hormonal changes,
fibromyalgia, temporomandibular joint
(TMYJ) disorders, postoperative pain, pain
related to cancer, pelvic pain, ME/CFS, and
irritable bowel syndrome.

ORWH-Cofunded Research
Conferences and Workshops

ORWH provides funding for conferences,
workshops, seminars, and research proj-

ects through which research on women'’s
health and sex and on gender influences on
health and disease is disseminated. Through
partnerships with NIH ICs and Offices, other
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Federal agencies, and extramural organiza-
tions, ORWH brings together researchers
investigating women'’s health and sex
differences to exchange ideas, foster collab-
orations, and explore emerging concepts
and technologies. Research conferences and
workshops cofunded by ORWH during FY
2011 and FY 2012 are described below.

FY 2011

Issues in Clinical Research: Enrolling
Pregnant Women Scientific Forum, October
18, 2010. Clinical research investigates
mechanisms of human disease and tests ther-
apeutic interventions, but pregnant women
are often excluded from clinical studies.
Additionally, few studies are designed to
address health concerns and questions rele-
vant to pregnant women. This practice results
in a lack of evidence to inform health care
and treatment decisions for these women.
ORWH convened this forum in partnership
with several NIH ICs and Offices and the
FDA to address the ethical, institutional
review board (IRB), and recruitment issues
that investigators face in the conceptual-
ization, initiation, and conduct of clinical
research studies that enroll pregnant women.

During this forum, the audience was
challenged to address gaps in knowledge
about medical treatment and pregnancy, to
increase the evidence base on the inclusion
of pregnant women in clinical research, and
to conduct appropriate scientifically and
ethically designed clinical research. Medical
ethicists, clinical investigators, academic
researchers, and those with an interest in and
concern about clinical research in women
provided information related to risk per-
ception, risk reasoning, and the ethics of
balancing risks and benefits in the clinical
arena. Additionally, examples of challenges
and strategies to overcome barriers to clinical
research in pregnant women with chronic
or infectious diseases, or to the evaluation
of preventive measures, such as vaccines,

in pregnancy were presented. Published
proceedings from the scientific forum are
available at: http://orwh.od.nih.gov/resources/
policyreports/pdf/ORWH-EPW-Report-2010.pdf.
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Third Annual Trauma Spectrum Conference:
Emerging Research on Polytrauma Recovery
and Reintegration of Service Members,
Veterans, and Their Families, December
7-8, 2010. The Defense Centers of Excellence
for Psychological Health and Traumatic

Brain Injury, NIH, and the U.S. Department
of Veterans Affairs (VA) convened this 2-day
conference, which was attended by more than
400 people representing researchers and clini-
cians from the military, NIH, and other HHS
agencies, academia, and the VA. Also in atten-
dance were advocacy representatives, policy
analysts, and clinicians from the community
that serves returning military service members
and their families.

During the conference, the focus was on
emerging polytrauma research and its impact,
including research on traumatic brain injury
(TBI), psychological health conditions such
as posttraumatic stress disorder (PTSD),
vision and eye injuries, hearing injuries,
extremity injuries and amputations, pain
management, substance use and abuse, and
cognitive problems. The conference provided
a forum at which existing evidence-based sci-
ence was examined relative to these complex
health issues and their impact on the return
of military service members and veterans to
their communities.

This conference provided a unique oppor-
tunity to showcase what science could offer
to the military- and civilian-practice worlds.
The number of Federal agencies that par-
ticipated in this research conference was
higher than in the previous year, and the
conference represented a military-civilian
model for the sharing of ideas and resources
that can positively affect America’s military
service members, veterans, and their fami-
lies and communities. The Federal agencies
represented at the conference focused in

a collaborative way on improving both
research about those affected by polytrauma
and the clinical care they require, with
polytrauma defined as multiple, complex
conditions occurring in a single individual
that require a team of clinicians to properly
diagnose and design treatment and reha-
bilitation regimes. The individual had to be
part of the Iraq and Afghanistan cohort of
military service members and veterans.
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Clinical Research United in Successful
Enrollment Workshop on Clinical Trials,
December 7-8, 2010. The goal of this work-
shop was to provide recommendations to the
National Heart, Lung, and Blood Institute
(NHLBI) and ORWH in three areas that affect
enrollment in clinical trials in order to opti-
mize enrollment in such trials:

1) Public and professional awareness and
acceptance of clinical trials;

2) Policies, guidelines, and reimbursement
related to research on human subjects;
and

3) Experience and practice in clinical trial
enrollment.

NHLBI cosponsored the workshop with
ORWH.

Women's Health 2011: The 19th Annual
Congress, April 1-3, 2011. This annual
women’s health congress is presented by the
Virginia Commonwealth University Institute
for Women's Health and the Journal of
Women'’s Health. In 2011, ORWH cofunded
the preconference session held on March

31: “Toward a Better Understanding of the
NIH Grant Process.” Participants learned
techniques on how to prepare a successful
research proposal, in consultation with an
NIH program officer; how to use appropri-
ate mechanisms and mentors to develop a
research career; and how to better under-
stand the NIH peer review process, e.g., what
happens in a study section? The names of the
sessions and the presenters were as follows:

e “Grantsmanship: Strategies for Success,”
Willo Pequegnat, Ph.D., Associate
Director, NIMH (National Institute
of Mental Health) International AIDS
Prevention Research Program, Division of
AIDS Research

e “The Role of NIH Program Officials,”
Karen Sirocco, Ph.D., Program Official,
Division of Clinical Neuroscience and
Behavioral Research, NIDA (National
Institute on Drug Abuse)

e “NIH Peer Review: Understanding the
Scoring System and Review Process,”
Cheryl Kitt, Ph.D., Deputy Director, Center
for Scientific Review, NIH

e “NIH Career Development Programs,”
Henry Khachaturian, Ph.D., Health
Scientist Administrator, Division of Loan
Repayment, NIH Office of the Director

Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome (ME/CFS) State-of-the-
Knowledge Workshop, April 7-8, 2011.
ORWH sponsored a State-of-the-Knowledge
Workshop on ME/CES, which was widely
attended by over 900 individuals via live vid-
eocast and by over 100 individuals in person.
A panel of 32 experts in the field and patient
advocacy group members discussed various
topics including infectious diseases, systems
biology, immunology, neurology, exercise
physiology/energy metabolism, diagnosis
and biomarkers, and treatments, to address
the goals of the workshop:

1) Document what is known about the
illness;

2) Identify gaps in knowledge needing more
research; and

3) Identify opportunities in science and
technology that might advance biomedical
research on ME/CEFS.

A report from the workshop is available at
http://orwh.od.nih.gov/research/me-cfs/pdfs/
ORWH_SKW_Report.pdf.

Workshop on the Health Impact of Indoor
Air Pollution in Developing Countries
(Cookstove), May 9-11, 2011. NIH, the
Centers for Disease Control and Prevention
(CDC), and the Office of Global Health
Affairs, all within HHS; the U.S. Agency

for International Development; the U.S.
Environmental Protection Agency; the
National Science Foundation; and the U.S.
Department of State collaborated on this
workshop. The workshop explored the state
of the science on the health impact of indoor
air pollution—specifically the negative health
effects of inefficient cookstoves and open-
fire cooking on women and girls who are
predominantly responsible for cooking in
developing countries. The health burdens
caused by these cooking methods include
emphysema, cataracts, cancer, and heart dis-
ease. The workshop also worked to determine
critical research gaps that, if addressed, will
permit implementation of effective strategies


http://orwh.od.nih.gov/research/me-cfs/pdfs/ORWH_SKW_Report.pdf
http://orwh.od.nih.gov/research/me-cfs/pdfs/ORWH_SKW_Report.pdf

to reduce the impact of indoor air pollu-
tion and to improve human health for poor
women and children exposed to open-fire
or inefficient cookstoves and fuels. ORWH
cosponsored this workshop.

Comorbid Chronic Pain Conditions—
Mechanisms, Diagnosis, and Treatment
Conference—the Sixth Scientific Meeting
of the TMJ Association, June 5-7, 2011.
The focus of this 2011 meeting, cofunded by
ORWH and the National Institute of Dental
and Craniofacial Research (NIDCR), was the
pathophysiological process underlying the
chronic pain conditions that exist along-
side temporomandibular disorders (TMD).
The goal of the conference was to advance
research in TMD—disorders that affect over
10 million Americans and appear to be more
common in women than men.

The Science of Compassion: Future
Directions in End-of-Life and Palliative
Care, August 10-12, 2011. This summit,
which was held at the Hyatt Regency in
Bethesda, MD, was cosponsored by ORWH
and the National Institute of Nursing
Research. The main objectives were to:

1) Examine the current status of palliative
care and end-of-life research, practice, and

policy;

2) Propose strategies to overcome barriers to
conducting research and ensure scientific
and methodological rigor in the research;
and

3) Delineate new action items that galvanize
progress in this vital area of science.

Men'’s Health Network Exhibits and
Conferences. ORWH collaborated with the
Men'’s Health Network (MHN) to provide
information on men’s health at exhibits at
conferences in partnership with NIH ICs and
other NIH Offices. ORWH also cosponsored
workshops with MHN. In FY 2011, as part of
its commitment to sex and gender research
and inclusion, ORWH provided support to
MHN to develop pamphlets and brochures
on men’s health-related issues.

FiscAL YEARS 2011 & 2012

FY 2012

Caribbean HIV Conference: Strengthening
Evidence to Achieve Sustainable Action,
November 18-21, 2011. ORWH cosponsored
this conference with the NIH Office of AIDS
Research to help sharpen the focus on HIV
in the Caribbean, the region with the world’s
second-highest adult HIV prevalence. In
2008, approximately 240,000 people in

the region were living with HIV; 20,000

new infections were documented; and
12,000 deaths resulted from AIDS-related
illnesses. UNAIDS (the Joint United Nations
Programme on HIV/AIDS), which includes
Caribbean stakeholders, assembled to build
on earlier successes and to demonstrate the
synergistic results of regional cooperation
and collaboration.

The 4th Annual Trauma Spectrum
Conference—Bridging the Gap Between
Research and Clinical Practice of
Psychological Health and Traumatic
Brain Injury: Prevention, Diagnosis,
Treatment, and Recovery for the Iraq

and Afghanistan Cohort, December 8-9,
2011. The Defense Centers of Excellence for
Psychological Health and Traumatic Brain
Injury, NIH, and VA held this 2-day con-
ference, which was attended by more than
640 people representing researchers and
clinicians from the military, NIH and other
HHS agencies, academia, and VA. Also in
attendance were advocacy representatives,
policy analysts, and clinicians from the
community that is serving returning military
service members and their families. ORWH
staff coordinated trans-NIH and trans-
HHS contributions, and they served on the
conference-planning group that developed
the agenda. A videocast of the conference is
available at http://videocast.nih.gov/summary.
asp?Live=10837&bhcp=1. During the confer-
ence, plenary sessions and eight breakout
sessions were held. Among the major goals
and topics of the conference were the
following:

e There are several evidence-based practices
and training tools ready for implementa-
tion in clinical practice. One goal of the
conference was to increase knowledge of
these practices and tools among doctors
and other health care providers.
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e Plenary sessions focused on important
research findings in TBI, PTSD, major
depressive disorders, sleep disorders,
integrative telehealth/mobile technologies,
evidence-based practice and compara-
tive effectiveness, and an update on the
Army STARRS (Study to Assess Risk and
Resilience in Servicemembers) program,
which focuses on suicide research.

e Breakout sessions included a variety of
research topic areas, including neuro-
imaging, TBI Common Data Elements
and the NIH Toolbox, substance use
disorders, women'’s health, co-occurring
disorders, cognitive rehabilitation, PTSD
and depression, TBI and depression, and
implementation science.

STRAW + 10: Addressing the Unfinished
Agenda of Staging Reproductive Aging,
December 20-21, 2011. Building on the

first conference on this topic more than 19
years ago, the purpose of the 2011 conference
was to assess the guidelines and criteria for
including groups of women or characteristics
that were not previously included due to the
state of the science at the time. STRAW + 10
provides a more comprehensive basis for
assessing reproductive aging in research and
clinical contexts. Application of the STRAW +
10 staging system should improve the com-
parability of studies of midlife women and
facilitate clinical decision making. ORWH
cosponsored this conference with the NIH
National Institute on Aging. An executive
summary of the meeting is available online
at http://staging.menopause.org/straw10.pdf.

Women's Health 2012: The 20th Annual
Congress, March 16-18, 2012. This annual
women'’s health congress was presented

by the Virginia Commonwealth University
Institute for Women's Health and the
Journal of Women's Health, in collabora-
tion with ORWH, NIH, the National Cancer
Institute (NCI), and the American Medical
Association. ORWH cosponsored the
annual preconference workshop, “Women'’s
Health Research and Clinical Practice: An
Interdisciplinary Approach,” on March 15,
which featured two panels.

The first panel was designed to showcase
existing women'’s health and women's

health research programs, provide best
practices and lessons learned, and discuss
the role of interdisciplinary approaches

in fostering a comprehensive approach to
women’s health. Speakers for this panel
included principal investigators from the
Building Interdisciplinary Research Careers in
Women'’s Health (BIRCWH, K12) Program,
a mentored scientist career development
award, and the Specialized Centers of
Research on Sex Differences. The second
panel provided strategies for preparing a suc-
cessful NITH research proposal, explained the
peer review process, and described efforts to
diversify the women's health research work-
force. Speakers from the NIH included Dr.
Wally Schaffer, senior scientific advisor for
extramural research; Dr. Cheryl Kitt, Deputy
Director, Center for Scientific Review (CSR);
and Dr. Willo Pequegnat, associate director,
International AIDS Prevention Research,
NIMH (National Institute of Mental Health).
Dr. Janine Clayton, then the Acting Director,
ORWH, moderated the second panel.

Howard University Fibroid Summit, March
29, 2012. Cosponsored by ORWH and the
National Institute on Minority Health and
Health Disparities, and Howard University,
the summit was designed to facilitate the
exchange of information and ideas among
basic, clinical, and translational researchers
about the multidisciplinary aspects of the
molecular basis of lelomyoma and treatment
modalities, with a focus on African-American
women. The summit featured scientific
presentations that addressed the current state
of knowledge and emerging issues regarding
leiomyoma in African-American women.
The causes and treatment of leiomyoma in
minority populations were a special empha-
sis for this summit.

Enhancing Diversity in Science: Working
Together to Develop Common Data,
Measures, and Standards Conference,
May 24, 2012. This workshop was designed
to establish a standard for data collection
and measurement for diversity-enhanc-

ing programs across scientific disciplines
and societies. This task should increase the
underrepresented minorities and women in
sciences, technology, engineering, and math-
ematics (STEM), a critical national need.
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The main topics of the conference were data
collection and metrics, guidelines, and the
dissemination of best practices. ORWH was
one of the cosponsors.

Chronic Overlapping Pain Disorders
Conference, August 13-14, 2012. ORWH
cosponsored (with NIDCR, NINDS, and
the NIH Pain Consortium) a workshop on
chronic overlapping pain conditions, which
was cochaired by Dr. Elizabeth Unger, a
research expert on ME/CFS from the CDC.
Chronic overlapping pain conditions repre-
sent a complex set of painful disorders that
occur frequently in the population, lack a
firm mechanistic understanding, and are in
need of hypothesis-driven research efforts.
The workshop brought together researchers
with expertise in various pain conditions
and other relevant expertise to discuss these
conditions and to develop a forward-think-
ing research agenda. The overlapping chronic
pain conditions include conditions such as
fibromyalgia, irritable bowel syndrome and
other functional gastrointestinal disorders,
interstitial cystitis/bladder pain syndrome,
temporomandibular joint disorder, CFS,
vulvodynia, tension headache, myofascial
pain syndrome, Gulf War illness, and multi-
ple chemical sensitivities. A report from the
workshop, including recommendations for
future research priorities, is available at http:/
www.ninds.nih.gov/news_and_events/events/
meeting-summary-chronic-pain.htm.

Women'’s Health Symposium: Targeted
Information Dissemination of Resources
on Women's Health and Sex/Gender
Differences in Health and Behavior,
September 11-12, 2012. This conference
was held at the Louis Stokes Health Sciences
Library at Howard University, Washington,
DC. The keynote speaker was Janine Clayton,
M.D., Director, ORWH.

FiscAL YEARS 2011 & 2012

ORWH Women'’s Health
Seminar Series

The ORWH Women'’s Health Seminar Series
features nationally recognized leaders in
women'’s health research who present the
latest information on topics important to
women’s health. The seminar series, spon-
sored by ORWH, began in 1993. Its goal is to
educate the NIH community and the public
on issues that affect the health of women
and to showcase research on sex and gender.
Seminars presented in FY 2011 and FY 2012
are described below.

FY 2011

Social Media and the NIH Mission:
Innovations for the Future in Women's
Health Research, Outreach, and
Communications, March 24, 2011. ORWH
developed this seminar to explore the grow-
ing social media universe and its influences
on women'’s health research. Speakers from
a range of expertise provided specific exam-
ples of innovative social media projects in
the research and public health arenas. The
seminar was moderated by John T. Burklow,
associate director for communications and
public liaison, NIH. Topics and presentations
were as described below.

e Building a business case for social media

— “Leveraging Social Media: People,
Process, and Technology,” Jonathan Cho,
chief, Communications Technology
Branch, Office of Communications and
Education, NCI

e Use of social media in research and public
health efforts

— “Social Media Tools, Behavioral
Intervention, and Site Usage Data:
NCI's Smoke-Free Women Campaign,”
Erik Augustson, Ph.D., M.P.H.,
behavioral scientist, Tobacco Control
Research Branch, Behavioral Research
Program, Division of Cancer Control
and Population Sciences, NCI

— “The Power of Partnerships to Improve
Public Health: The Text4baby Mobile
Health Service,” Judy Meehan, chief
executive officer, National Healthy
Mothers, Healthy Babies Coalition
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e Use of social media in communications
and outreach efforts

— “From Blogs to Music Videos: Meeting
the Audience Where They Live,” Carol
Krause, communications director, NIDA

— “Social Media: A Research Tool for
Resource Development,” Laura Bartlett,
technical information specialist,
Outreach and Special Populations
Branch, Specialized Information
Services, NLM

e Thoughts on the future for NIH's social
media efforts

— “Moderated Session: Open Discussion
with Question and Answer,” John T.
Burklow.

Sex Differences and Pain Research,
September 27, 2011. ORWH developed this
seminar to explore current research on the
influences of sex and gender on pain. The
Office has a longstanding commitment to
pain research. Experts at the seminar repre-
sented diverse disciplines in pain research.
Emmeline Edwards, Ph.D., Director, Division
of Extramural Research at the National Center
for Complementary and Alternative Research,
NIH, served as moderator. Topics and presen-
tations at the seminar were as listed below.

e “Sex and Gender Differences in Pain
and Analgesia: Overview of Clinical
and Experimental Findings,” Roger B.
Fillingim, Ph.D., professor, University
of Florida College of Dentistry; Research
Health Scientist, Rehabilitation Outcomes
Research Center, North Florida/South
Georgia Veterans Health System

e “Sex Differences in Persistent Pain
Syndromes,” Emeran A. Mayer, M.D.,
director, Gail and Gerald Oppenheimer
Family Center for Neurobiology of
Stress, Division of Digestive Diseases,
David Geffen School of Medicine at the
University of California, Los Angeles

e “The Science of Inclusion: Racial, Gender,
and Aging Influences on Pain,” Carmen
R. Green, M.D., professor of anesthesiol-
ogy, Health Management and Policy, and
Obstetrics and Gynecology, Department of
Anesthesiology, University of Michigan

e “Thoughts on the Future for Sex
Differences and Pain Research: Open
Discussion with Question and Answer,”
Emmeline Edwards, Ph.D., Moderator

FY 2012

Innovations in Reproductive Technologies,
May 17, 2012. ORWH developed this addi-
tion to the Women's Health Seminar Series
(presented in FY 2012) to be part of National
Women's Health Week at NIH. The purpose
was to explore contemporary research in
reproductive technologies with research
experts in that field. The presentations
included the following:

e “Fthical Issues in Emerging Technologies
in Reproductive Medicine,” Alan Hersh
DeCherney, M.D., head, Section on
Implantation and Oocyte Physiology
Program in Reproductive and Adult
Endocrinology, Eunice Kennedy Shriver
National Institute of Child Health and
Human Development (NICHD)

e “Emerging Technologies in Infertility,”
Clarisa R. Gracia, M.D., M.S.C.E., assistant
professor of obstetrics and gynecology,
Perelman School of Medicine at the
University of Pennsylvania; Fertility Care,
Penn Medicine

e “Health Disparities and Access to
Emerging Technology in Reproductive
Medicine,” Alicia Brooks Armstrong, M.D.,
MHSCR, associate Fellowship Program
director, Reproductive Endocrinology and
Infertility, NICHD

e “Multipurpose Prevention Technology
for HIV, STIs, and Pregnancy,” Gustavo
E Doncel, M.D., Ph.D., professor of
obstetrics and gynecology, Eastern
Virginia Medical School; deputy director,
Preclinical Research, CONRAD

e “New Technology in Contraception
Research,” Regine Sitruk-Ware,
M.D., reproductive endocrinologist,
Distinguished Scientist, Population
Council Center for Biomedical Research



Women's Health Scientific
Interest Group Lecture Series

The Women's Health Scientific Interest
Group (WHSIG) Lecture Series is sponsored
by ORWH and the Intramural Research
Program on Women'’s Health (IRPWH) at
NIH. Lectures on both basic science and clin-
ical research topics of relevance to women'’s
health have been presented by experts in a
wide variety of scientific disciplines from
within the NIH IRP as well as from the out-
side scientific community.

FY 2011

e Update on Fatigue and Physical
Activity: Translating the Evidence to
Improve Outcomes in Cancer Survivors,
November 12, 2010. Lynn Gerber, M.D.,
professor of rehabilitation science and
director, Center for Study of Chronic
Illness and Disability, George Mason
University; Kathryn Schmitz, Ph.D.,
M.P.H., associate professor of epidemiol-
ogy, University of Pennsylvania; Sandra A.
Mitchell, Ph.D., C.R.N.P, research scientist
and program director, Outcomes Research
Branch, Applied Research Program, NCI

¢ Human Papillomavirus (HPV): A Bigger
Threat Than Previously Realized, May
20, 2011. Allan Hildesheim, Ph.D.,
chief, Division of Cancer Epidemiology
& Genetics, NCI; Eileen Dunne, M.D.,
M.P.H., Division of STD Prevention, CDC;
Vundavalli Murty, Ph.D., associate pro-
fessor of clinical pathology, Columbia
University Medical Center

¢ Understanding a Silent Nightmare for
a Bullying-Free Workplace, June 24,
2011. Richard Nakamura, Ph.D., Deputy
Director, NIMH; Paula L. Grubb, Ph.D.,
CDC; Loraleigh Keashly, Ph.D., interim
chair and associate professor, Department
of Communication, Wayne State
University

e Posttraumatic Stress Disorder and
Other Co-occurring Psychological
Disruptions Following Trauma, July 8,
2011. Kerry Ressler, M.D., Ph.D., associ-
ate professor and principal investigator,
Ressler Lab, Department of Psychiatry and
Behavioral Sciences, Center for Behavioral

FiscAL YEARS 2011 & 2012

Neuroscience, Yerkes National Primate
Research Center; Michael Handrigan,
M.D., director, Traumatic Brain Injury
Clinical Standards of Care, Defense
Centers of Excellence for Psychological
Health and Traumatic Brain Injury; Farris
K. Tuma, Sc.D., chief, Traumatic Stress
Research Program, NIMH

¢ Sex Differences in Mild Traumatic Brain
Injury Outcomes and Potential Effects
of Pleiotropic Hormones, August 19,
2011. David W. Wright, M.D., associate
professor of emergency medicine and
director, Emergency Neurosciences,
Emory University School of Medicine;
Jeffrey J. Bazarian, M.D., M.P.H., associ-
ate professor, Department of Emergency
Medicine, School of Medicine and
Dentistry, University of Rochester; Walter
J. Koroshetz, M.D., Deputy Director,
National Institute of Neurological
Disorders and Stroke (NINDS)

e Atrial Fibrillation Guidelines and the
Sex Differences and Similarities in the
Epidemiology and Management of Atrial
Fibrillation According to the Guidelines,
September 23, 2011. Cynthia M. Tracy,
M.D., director of electrophysiology and
associate director of cardiology, George
Washington University Medical Center

FY 2012

e Will This Day Get Better? Searching
for Complementary and Integrative
Strategies of Headaches and Migraines
Through Science and Practice,
September 7, 2012. Senior Moderator
and Speaker: Emmeline Edwards, Ph.D.,
director, Division of Extramural Research,
National Center for Complementary
and Alternative Medicine, NIH. Speaker:
Wendy Weber, N.D., Ph.D., M.P.H.,
program officer, Division of Extramural
Research, National Eye Institute, NIH

Anita B. Roberts Lecture
Series: Distinguished
Women Scientists at NIH

The NIH Women Scientist Advisors
Committee and ORWH jointly sponsor the
Anita B. Roberts Lecture Series: Distinguished
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Women Scientists at NIH to highlight out-
standing research achievements of women
scientists in the NIH IRP. The seminar series
is dedicated to the memory of Dr. Anita

B. Roberts, chief of the Laboratory of Cell
Regulation and Carcinogenesis at NCI from
1995 to 2006, and honors her role as an
exceptional mentor and scientist. The lectures
below were presented in FY 2011 or FY 2012.

FY 2011

e Integrating T Cell Signals, October 28,
2010. Pamela Schwartzberg, M.D., Ph.D.,
head, Cell Signaling Section, Genetic
Disease Research Branch, National Human
Genome Research Institute (NHGRI)

e The Shape of Things: Complex Genetics
in the Domestic Dog, April 29, 2011.
Flaine Ostrander, Ph.D., chief and senior
investigator, Cancer Genetics Branch,
NHGRI

FY 2012

e Chromatin Regulation of Innate
Immunity, October 27, 2011. Keiko
Ozato, Ph.D., chief, Section on Molecular
Genetics of Immunity, Laboratory of
Molecular Growth Regulation, NICHD

e Inside the Parkinsonian Brain: Is Too
Much Rhythm a Bad Thing? April 5,
2012. Judith Walters, Ph.D., chief, Section
on Neurophysiological Pharmacology,
Experimental Therapeutics Branch, NINDS

¢ Neural Immune Connections: From
Bench to Bedside and Beyond,
September 28, 2012. Esther M. Sternberg,
M.D., research director, Arizona Center
for Integrative Medicine, University of
Arizona at Tucson; former chief, Section
on Neuroendocrine Immunology and
Behavior, NIMH

Association of Women in Science
Seminar Series—Bethesda Chapter

The Association of Women in Science (AWIS)
Seminar Series is a free year-long program
covering a range of issues of both general
interest and special interest to women. The
seminars, which are held on the NIH cam-
pus, are well attended and include both men

and women as speakers. The series includes
a networking event called “Have a Meal with
Your Mentor.” In addition, the Bethesda
AWIS chapter honors one scientist every year
with an award for his or her role in mentor-
ing young women scientists. FY 2011 and FY
2012 lectures are listed below.

FY 2011

e Telomerase and the Consequences of
Telomere Dysfunction, December 1,
2010. Carol Grieder, Ph.D., professor,
Molecular Biology and Genetics, Johns
Hopkins University.

e Making Key Decisions for Career Success,
December 8, 2010. Sharon Milgram, Ph.D.,
Director, Office of Intramural Training &
Education, NIH; Carole Bewley, Ph.D.,
senior investigator, Section on Natural
Products, Laboratory of Bioorganic
Chemistry, National Institute of Diabetes
and Digestive and Kidney Diseases;

Alison Davis, Ph.D., science writer/
consultant. Go to http://www.youtube.
com/watch?v=i0y2HMd92yM to view this
program.

e FDA Panel Discussion, March 15,
2011. Nicole Mahoney, Ph.D., Center
for Drug Evaluation and Research, FDA;
Brinda Dass, Ph.D., Center for Veterinary
Medicine, FDA; Kerian K. Grande, Ph.D.,
Center for Drug Evaluation and Research,
FDA. Held at the Visitor Center, NLM,
NIH, Bethesda, MD.

e Policy, Program, and Review, April
11, 2011. Margaret Ames, Ph.D., acting
director, Office of Science Planning and
Assessment, NCI; Della Hann, Ph.D.,
Deputy Director, Office of Extramural
Research, NIH; Yuan Luo, Ph.D., scientific
review officer, CSR; Sacha Vignieri, Ph.D.,
associate editor, Science.

FY 2012

e Panel Discussion: Science Policy
Fellowships, October 18, 2011. Rashada
Alexander, Ph.D., health science policy
analyst, Office of the Director, NIH; Lisa
Nichols, Ph.D., science and technology
policy fellow, American Association for
the Advancement of Science (AAAS); Kate
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Greenberg, Ph.D., genetics writer, NLM;
Jennifer C. Shieh, Ph.D., AAAS science and
technology policy fellow, Small Business
Innovation Research Development Center,
NCI

e Panel Discussion: From Bachelors or
Masters to a Career in the Sciences—It
Can Be Done! November 15, 2011. Patricia
Stranen Connelly, B.A., research analyst/
laboratory manager, Electron Microscopy
Core, NHLBI; Rebekah Smith, B.S., ani-
mal care and use program administrator,
NHLBI; Audrey Noguchi, B.A., NHLBI

¢ Joining Us to Talk About Her Career
Path, February 2, 2012. Bonnie Berger,
Ph.D., professor of applied mathematics,
Massachusetts Institute of Technology, and
NIH 2011 Pittman Lecturer

¢ Improving College STEM Education,
March 2, 2012. Jo Handelsman, Ph.D.,
professor of molecular, cellular, and devel-
opmental biology, Yale University and
Howard Hughes Medical Institute

e My Life in Science: A Preliminary Study,
March 27, 2012. Marina Picciotto, Ph.D.,
professor of neurobiology and of pharma-
cology, and assistant chair for basic science
research, Department of Psychiatry, Yale
University

o At the Intersection of Research,
Regulation, and Royalty, May 24, 2012.
Karen Elkins, Ph.D., Senior Investigator,
U.S. Food & Drug Administration.

Special Events and Meetings

Actress Geena Davis Engages NIH
on Gender Balance in Media

ORWH hosted Academy-Award-winning
actress Geena Davis at the Clinical Center on
April 25, 2011. Davis gave a presentation to

IC directors, NIH leaders, and invited guests
on the goals and progress of her nonprofit
Geena Davis Institute on Gender in Media,
and she took a tour of the Clinical Center. Ms.
Davis won the 1988 Academy Award for Best
Supporting Actress for “The Accidental Tourist”
and is also known for her roles in “A League of
Their Own” and “Thelma and Louise.”

FiscAL YEARS 2011 & 2012

Davis’ institute analyzes television and mov-
ies aimed at children for the presence and
depiction of female characters. The institute’s
research shows little change in the inclu-
sion of females over the last 20 years and
hypersexualization of those included. The
conversation at the Clinical Center revolved
around the psychological effects of females’
marginalization in children’s programming
and strategies to train the next generation

of writers and directors. Davis was part of
the U.S. delegation appointed by President
Obama to the Commission on the Status

of Women. The Geena Davis Institute on
Gender in Media is the leading resource for
research on gender in the media, trends in
that area, and education on this subject for
the entertainment industry and the public.
Parallels between the institute’s interests and
the mission and focus of ORWH include a
commitment to education and the career
development of women in science.

Sex-Specific Reporting of Scientific
Research: A Workshop, Institute of
Medicine, August 30, 2011. ORWH requested
that the Institute of Medicine convene a
workshop to assess the benefits and barriers
to scientific journals of reporting clinical
outcomes in men and women separately

as well as reporting sex differences in basic
research. The workshop offered presenta-
tions and panel discussions that represented
a range of perspectives, including those of
researchers and journal editors. A final report
was published in January 2012. The sessions
were titled:

e “Why Sex-Specific Reporting Is Important”

e “Sex-Specific Reporting Policies:
Implications for Researchers, Experiences
of Journal Editors Implementing Editorial
Policies”

e “Sex-Specific Reporting Policies:
Implications for Journals”
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ORWH Exhibit Program

ORWH exhibits at local women'’s health and/

or community-related events to support its
mandate for research dissemination and
outreach. ORWH also supports exhibits on
women’s health information nationwide in
partnership with ICs by distributing appro-
priate information produced by ORWH and
ICs when requested. Tables 1 and 2 below
list exhibits during FY 2011 and FY 2012 for
which ORWH provided materials and/or
other support.

National Women's
Health Week at NIH

Each year, ORWH coordinates the National
Women'’s Health Week activities at NTH.
Publications and resources from ORWH
and other ICs are disseminated at a large
ORWH exhibit located at the NIH Clinical
Center. In addition, ORWH participates in
outreach activities throughout the week.
Women’s Health Week exhibits, programs,
and other activities in FY 2011 and FY 2012
are described as follows.

Table 1. ORWH Exhibits in FY 2011

FY 2011

More than 17,000 publications were dis-
tributed at the ORWH exhibit to celebrate
National Women’s Health Week. The Office
also coordinated these activities:

e A scientific forum and panel discus-
sion, “Lessons in Lupus.” Leading
NIH and extramural lupus researchers
explored lupus risk factors and current
treatment options. Lupus advocates and
forum partners presented perspectives on
living with lupus and other insights. The
National Institute of Allergy and Infectious
Diseases (NIAID), the Alliance for Lupus
Research, the American Autoimmune
Related Diseases Association, the Lupus
Foundation of America, the Lupus
Research Institute/S.L.E., and the Lupus
Clinical Trials Consortium participated.

¢ A mind and body workshop:
“Incorporating Mindfulness into Day-
to-Day Life.” Cosponsored with the NIH
Office of Research Services and presented
by Rezvan Ameli, Ph.D., chief psychol-
ogist and director of clinical training,
NIMH, this interactive and engaging

Month Exhibit Location

April Women's Health 2011: The 19th Annual Congress Arlington, VA
April Coppin State University Health Fair Baltimore, MD
June Coordinating Committee on Women's Health Annual Meeting Arlington, VA

September Links Twilight Walk

Washington, DC

September NIH Health Wellness Expo

Bethesda, MD

October Links Caregiver Forum

Washington, DC

Table 2. ORWH Exhibits in FY 2012

Month Exhibit Location

March Women's Health 2012: The 20th Annual Congress Arlington, VA
April Links Caregiver Forum Washington, DC
April NIH National Minority Health Month Celebration Bethesda, MD
May Girls Rock 1 Washington, DC
August NIH Wellness Day Bethesda, MD
September Links Twilight Walk Washington, DC
November Links Caregiver Forum Washington, DC




mind-and-body seminar addressed how
to practice mindfulness every day and why
this practice is important to health.

FY 2012

Approximately 6,400 publications were
disseminated at the ORWH exhibit to
celebrate National Women's Health Week.
Additionally, ORWH organized several
events, including the following:

e ORWH Women'’s Health Seminar:
“Innovative Technologies in
Reproductive Medicine.” Leading experts
in reproductive medicine presented
research on multipurpose prevention
technologies for HIV, sexually transmitted
infections (STIs), and pregnancy; health
disparities and access to emerging technol-
ogies in reproductive medicine; bioethics
and emerging technologies in reproduc-
tive medicine; emerging technologies in
infertility research; and new technologies
in contraception research.

¢ A mind/body workshop: Back by popu-
lar demand, “Incorporating Mindfulness
into Day-to-Day Life.” This event was
cosponsored by the NIH Office of
Research Services and presented by Rezvan
Ameli, Ph.D.

ORWH Pinn Point on
Women's Health Podcasts

The Pinn Point on Women's Health Podcasts
feature conversations between former ORWH
Director Dr. Vivian Pinn and NIH intramural
and extramural scientists about a variety of
subjects.

e Cardiovascular Disease and Older
Women, August 2011. Jacques Rossouw,
M.D., chief of the Women's Health
Initiative Branch of the NHLBI, discussed
important findings on cardiovascular
disease in older women from the 5-year
followup to the landmark Women's
Health Initiative study.

e Posttraumatic Stress Disorder and
Women's Health, June 2011. Farris Tuma,
Sc.D., chief, Traumatic Stress Research
Program, NIMH, explored sex differences
in susceptibility to PTSD.

FiscAL YEARS 2011 & 2012

Lupus and Women’s Health, May 2011.
Fran Ashe-Goins, R.N., M.P.H., Deputy
Director, Office of Women's Health, HHS,
explained the National Lupus Awareness
Campaign, which she helped conceive and
launch in 2009.

e ORWH 20th Anniversary Reflections,
November 2011. Dr. Pinn recaptured
ORWH'’s 20th anniversary scientific sympo-
sium in short interviews with some of the
luminaries of women’s health research.

ORWH Publications
and Resources

ORWH provides evidence-based information
on women'’s health research to those who
request it. The diverse group of requestors
includes private and public organizations, the
public, health care professionals, and other
key stakeholders. Providing information
derived from research on women'’s health
facilitates application of research to clinical
care and public health policy, and it can

help improve health care for women, men,
and their families while also raising health
awareness. ORWH published the materials
described below in FY 2011 and FY 2012.

Publications on Women'’s Health Topics

FY 2011

e U.S. Department of Health and Human
Services, National Institutes of Health,
Office of Research on Women's Health.
(2012). Science series fact sheets: Minority
women’s health: Understanding minority
women's health and NIH research efforts
(NIH 11-7698). Bethesda, MD: National
Institutes of Health.

FY 2012

e U.S. Department of Health and Human
Services, National Institutes of Health,
Office of Research on Women'’s Health.
(2012). Science series fact sheets:
Understanding vulvodynia (NIH
12-7931). Retrieved from http://orwh.od.nih.
gov/resources/health/researchandyourhealth/
ORWH-Understanding-Vulvodynia.pdf

e U.S. Department of Health and Human
Services, National Institutes of Health,
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Office of Research on Women's Health.
(2012). Women of color health informa-
tion collection: Cardiovascular disease
(NIH 12-7680). Retrieved from http://orwh.
od.nih.gov/resources/policyreports/pdf/ORWH-
HIC-Cardiovascular-Disease.pdf

Publications on Mentoring and
Biomedical Research Careers

e U.S. Department of Health and Human
Services, National Institutes of Health,
Office of Research on Women'’s Health.
(2012). Science series fact sheets: A men-
tor: Key to career success (NIH 12-7871).
Retrieved from http://orwh.od.nih.gov/career/
pdf/ORWH-Mentee-Factsheet.pdf

e U.S. Department of Health and Human
Services, National Institutes of Health,
Office of Research on Women's Health.
(2012). Science series fact sheets:
Mentoring women in science (NIH
12-7871). Retrieved from http://orwh.
od.nih.gov/career/pdf/ORWH-Mentor-
Factsheet.pdf
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V. MONITORING ADHERENCE
TO THE NIH PoLicY ON THE
INcLusiION OF WOMEN AND
MINORITIES AS SUBJECTS IN
CLiNIcAL RESEARCH

NIH Monitoring
Compliance Efforts

Introduction

ORWH was established in response to
concerns from members of Congress and
the women'’s health community that women
should be included in clinical research
funded by NIH. Today, after years of atten-
tion to NIH inclusion policies and extended
focus on sex differences research, ORWH has
expanded the foundation for the inclusion
in clinical research of women, men, chil-
dren, and the elderly, as well as underserved
and understudied populations, by calling
attention to the scientific, clinical, and
public health importance of such diversity.
ORWH has provided information on the dis-
tribution of diverse populations in clinical
research and on trends and shifts in inclu-
sion data. Such information has been of
major use to the research community, poten-
tial volunteers from diverse communities,
and members of Congress, the media, scien-
tific organizations, advocacy groups, health
professionals, and individuals. Nonetheless,
a number of challenges related to inclusion
still exist, such as the ethics and enrollment
of pregnant women, children, and the LGBTI
(lesbian-gay-bisexual-transgender-intersex)
community in clinical research. To that end,
ORWH and the NIH community continue
to stress the importance of the inclusion of
underserved and understudied populations
who are affected by or who are at risk for the
diseases under study as well as the impor-
tance of evaluating potential differences

in response to interventions, or in disease
manifestations, with appropriate data
analyses or research results and findings.
Examination of results by sex, gender, race,
ethnicity, and other relevant factors, such as
age or geographic location, is important to
ensure that all populations benefit from the

FiscAL YEARS 2011 & 2012

results of clinical studies. Inclusion is not
just a matter of having women, men, and
people of diverse backgrounds included in
clinical studies; it is an approach whereby
the scientific value of research studies is
greatly enhanced by providing knowledge
about differences and/or similarities between
different populations that are affected by the
diseases under study:.

To demonstrate the effective implementa-
tion of the NIH Revitalization Act of 1993
and the implementation of NIH policies

on the tracking and inclusion of women
and minorities in clinical research, ORWH
has, since its establishment, led efforts in
collaboration with the Office of Extramural
Research (OER), the Office of Intramural
Research (OIR), the National Institute on
Minority Health and Health Disparities
(NIMHD), and other ICs to monitor efforts
for compliance. Monitoring efforts includes
documentation of the distribution of women
and men and of racial and ethnic groups
enrolled in clinical studies funded by NIH.
Every 2 years, each IC must produce a report
documenting efforts to monitor inclusion
and to comply with guidelines, and NIH
produces a biennial report that demonstrates
the agency’s adherence to Public Law (PL)
103-43. A summary of aggregate IC inclu-
sion data, including discussion and figures,
is found within this section of the ORWH
biennial report under Summary Report of
NIH Inclusion Data (pp. 90).

Data monitoring of the magnitude and range
of clinical studies funded by NIH is not a
simple task, and many representatives from
NIH ICs have contributed to efforts to ensure
the consistency of data entry and reporting
and to improve understanding of the NIH
inclusion policy.

2009 Task Force on Inclusion of
Women, Minorities, and Other
Populations in Clinical Research

In 2009, NIH established the Task Force on
Inclusion of Women, Minorities, and Other
Populations in Clinical Research to conduct
a review of the history and implementation
of NIH inclusion policies. This task force
has addressed three major issues: (1) How
should NIH ensure the inclusion of women
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Inclusion Philosophy Statement

NIH-supported clinical research should address/include the population(s) at risk for the disease or
condition under study. The purpose of NIH inclusion policies is to ensure that the distribution of study
participants by sex/gender, race, ethnicity, and age reflects the population needed to accomplish the
scientific goals of the study, rather than the enumeration of research participants. All NIH-funded
studies that meet the NIH definition for clinical research are subject to NIH inclusion policies,
regardless of funding mechanism. “Funding mechanism” includes any activity code associated with
extramural grants, cooperative agreements, intramural projects, and R&D contracts.

Principles

¢ Focus on the science

¢ Simplify and streamline the processes
¢ Enhance consistency across NIH

¢ Increase value of reporting on inclusion for investigators and staff

¢ Enhance communication with staff and investigators

and racial/ethnic minorities in clinical
research? (2) How should NIH ensure the
inclusion of children and other populations
uniquely affected by disease but not covered
by the legislative mandate? (3) What form of
governance and oversight would be effective
for ensuring the success of NIH efforts to
meet the goals of the inclusion policies?

Review by the task force resulted in a report,
“NIH Task Force for Inclusion of Women,
Minorities, and Other Populations in Clinical
Research: Report and Recommendations,”
which produced several recommendations.
Based on these recommendations, the
Subcommittee on Inclusion Governance
(E-SIG) was established as a subcommittee
of the NIH Extramural Activities Work Group
(EAWG). E-SIG was constituted with repre-
sentation from the NTH Intramural Research
Program and R&D (research and develop-
ment) contracts personnel to oversee and
assess NIH policies for ensuring inclusion in
clinical research. The subcommittee, chaired
by the Director, ORWH, and the Director,
Eunice Kennedy Shriver National Institute

of Child Health and Human Development
(NICHD), comprises representatives from
ICs with small, medium, or large clinical
research/clinical trial portfolios as well

as members that represent such different
business areas as contracts, review, legal,
and technology. A workgroup on inclusion

operating procedures (IOPW) was also estab-
lished. An inclusion philosophy statement
and guiding principles were created, and

the design of a new inclusion management
system was begun.

Subcommittee on Inclusion
Governance (E-SIG)

Under the governance model, E-SIG is
charged with monitoring NIH's success in
meeting inclusion policies, providing operat-
ing procedures and compliance monitoring,
and identifying training needs for NIH staff
to promote the inclusion policy. Within

the governance model, ORWH continues

to have legislatively mandated responsibil-
ity for monitoring adherence to the 1993
Revitalization Act (PL 103-43) and the

NIH policy on the inclusion of women and
minorities as subjects in clinical research;
and the OER has taken primary responsi-
bility for reporting and educating NIH staff
and extramural scientists on the importance
of collecting and reporting the inclusion of
participants in NIH-funded research.

E-SIG also makes recommendations for
policy changes to ensure that NIH is meeting
goals for inclusion, reports to EAWG on its
activities, and sends decisions to NIH leader-
ship for final approval when appropriate. In
2012, E-SIG reexamined the importance and
effectiveness of the inclusion of participants




in NIH-funded research. The result was the
articulation of a basic philosophy and set of
principles to guide the refinement and imple-
mentation of NIH policies.

Inclusion Operating
Procedures Workgroup

An additional recommendation on gover-
nance from the task force report established
the Inclusion Operating Procedures
Workgroup (IOPW), which comprises IC

and Office staff with responsibility for and
expertise in implementing the NIH inclusion
policies. This workgroup is charged with
developing and recommending to E-SIG ways
to enhance (1) standardization and efficiency
in inclusion operating procedures across
NIH, and (2) training about the effective
implementation of the inclusion policies for
NIH intramural and extramural staff as well
as the extramural research community.

Inclusion Management System

Based on feedback from a survey completed
by individuals in ICs who work directly

with the enrollment data, as well as those in
OER who analyze these data, NIH is devel-
oping a new inclusion management system
(IMS) and updating operating procedures to
facilitate consistency, streamline staff admin-
istrative responsibilities, enhance the quality
of the data, and permit greater oversight of
compliance with inclusion policies.

Communication of Inclusion Policies
to the Scientific Community

In addition to monitoring inclusion in NIH-
funded studies, NIH provides outreach to
the scientific community to help increase its
understanding of inclusion policies. These
training and outreach efforts provide educa-
tion about the NIH inclusion policy and assist
investigators and NIH intramural research
staff on how to appropriately address these
issues throughout the research grant and
contract process. Investigators are instructed
to address issues related to including women
and minorities in the development of their
proposals for clinical research.

Reference documents such as the Outreach
Notebook for the NIH Guidelines on

FiscAL YEARS 2011 & 2012

Inclusion of Women and Minorities as
Subjects in Clinical Research (NIH Office
of the Director, 2002a) and the Frequently
Asked Questions on the Inclusion,
Recruitment and Retention of Women and
Minority Subjects in Clinical Research (NIH
Office of the Director, 2002b) have been
published and distributed for investigators
and NIH staff. These publications discuss
the elements of recruitment and retention,
the NIH inclusion policy, current Office

of Management and Budget requirements
for reporting race and ethnicity data, and
information for application submission, peer
review, and funding. Inclusion policies and
information are posted on the ORWH Web
site http://orwh.od.nih.gov/research/inclusion/
index.asp and on the OER Web site http://
grants.nih.gov/grants/funding/women_min/
women_min.htm.

Other Activities Related to
NIH Inclusion Policies and
Reporting of Sex Differences

ORWH has undertaken a range of activities to
support and promote the broad understand-
ing of the scientific importance of inclusion
in the context of the entire scientific com-
munity. Some specific examples include an
IOM neuroscience workshop, a sex-specific
reporting workshop, and a workshop on

the inclusion of pregnant women in clinical
research.

Sex Differences and Implications
for Translational Neuroscience
Research Workshop

In March 2010, the Institute of Medicine’s
(IOM'’s) “Forum on Neuroscience and
Nervous System Disorders” convened

the “Sex Differences and Implications for
Translational Neuroscience Research” work-
shop (Institute of Medicine, 2011), which
was cofunded by ORWH. The workshop's
main objectives were to consider the appro-
priateness of studying differences between
males and females in neuroscience research
and the implications of sex differences for
translational neuroscience research. Some
participants indicated that study section
reviewers often lacked expertise in recogniz-
ing the importance of sex differences research
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and that no study sections or special empha-
sis panels existed that specifically reviewed
applications for sex differences research.

The workshop identified sex differences

in neurological disorders and examples

of ongoing studies of differences across

the spectrum of diseases, such as in gene
expression. One challenge identified was
how to use current knowledge to inform the
practice of stakeholders involved in the devel-
opment of CNS (central nervous system)
drugs, journals, industry, or patient advocacy
groups. The full report of the workshop is
available at http://www.nap.edu/openbook.
php?record_id=13004&page=89.

Sex-Specific Reporting of

Scientific Research Workshop

In August 2011, the IOM convened the work-
shop “Sex-Specific Reporting of Scientific
Research” cosponsored by ORWH. The
workshop’s main objectives were to explore
the need for sex-specific reporting of scientific
results and to identify potential barriers to
such reporting. The workshop planning com-
mittee also summarized some suggestions
for advancing sex-specific reporting, such as
identifying the sex of populations in jour-
nals, sharing sex-identified raw data, giving
“extra credit” in reviews to manuscripts that
included sex-specific information, and requir-
ing sex-stratified analyses. A report from the
workshop is available at http://www.iom.edu/
Reports/2012/Sex-Specific-Reporting-of-Scientific-
Research.aspx.

Findings of the workshop on sex-specific
reporting were presented at a meeting of

the Advisory Committee on Research on
Women'’s Health in 2012. Through such
activities, ORWH continues to affirm the
importance of sex-specific reporting in pub-
lications, reports, meta-analyses, and other
products that summarize or present data or
research; ORWH maintains that it is only
through such practices that full information
becomes available to the public and scientists
who can then use such data to inform future
studies, thereby building the knowledge base
in a manner that takes into consideration the
influences of sex on health and disease.

Enrolling Pregnant Women in
Clinical Research Forum

The inclusion and enrollment of pregnant
women as participants in clinical research
has garnered renewed interest in the sci-
entific community. Pregnant women are
often excluded from clinical studies, and
few studies are designed to address health
concerns and questions relevant to preg-
nant women. This is unacceptable for two
reasons, as summarized very briefly by
Baylis (2010): “Pregnant women get sick
and sick women get pregnant.” The exclu-
sion of pregnant women from most clinical
research has resulted in a lack of evidence
to inform health care and treatment deci-
sions by clinicians. In October 2010, ORWH
convened a scientific forum to address the
ethical/institutional review board (IRB) and
recruitment issues that investigators face in
conceptualizing, initiating, and conducting
clinical research studies that enroll pregnant
women so as to enhance the formulation
of recruitment plans, the development of
new protocols, the interactions with local
IRBs, and the facilitation of clinical studies.
(A summary of workshop presentations is
available at http://orwh.od.nih.gov/resources/
policyreports/pdf/ORWH-EPW-Report-2010.pdf.)
More than 100 medical ethicists, clinical
investigators, academic researchers, and
others with an interest in clinical research in
women shared information related to risk
perception, risk reasoning, and the ethics

of balancing risks and benefits for pregnant
women in the clinical arena. Examples of
challenges and strategies for overcoming bar-
riers to clinical research in treating pregnant
women with chronic or infectious diseases
and in evaluating preventive measures such
as vaccines in pregnancy were discussed
and presented (Foulkes, Grady, Spong,
Bayes, Clayton, 2011; Blehar, Spong, Grady,
Goldkind, Sahin, Clayton, 2013).

Current Status and IC Practices

NIH staff members continue to monitor,
document, and work with recipients of grants
and research contracts to ensure compliance
with the inclusion policy. Program officers
and staff provide technical assistance to
investigators throughout the application
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process as they develop their applications
and proposals. Review officers introduce and
discuss with reviewers the guidelines/instruc-
tions for assessing the inclusion of women
and minorities in clinical research as well as
the instructions and requirements for design-
ing NIH-defined phase III clinical trials so
that valid analyses can be conducted for sex/
gender and ethnic/racial differences. Scientific
review groups (SRGs) are instructed to focus
on scientific considerations when assessing
the planned enrollment for a particular study.
The SRG determines the implementation
plan for an application to be unacceptable if
it (1) fails to provide sufficient information
about target enrollment, (2) does not ade-
quately justify the limited inclusion or even
the total exclusion of women or minorities,
or (3) does not realistically address recruit-
ment and retention. For NIH-defined phase
III clinical trials, the SRG also evaluates the
description of plans to conduct analyses,

as appropriate, to address differences in

the intervention effect by sex/gender and/

or racial/ethnic group. Applications with
unacceptable inclusion plans cannot be
funded until NIH staff are assured that the
investigator’s revised inclusion plans meet
the inclusion policy requirements. Research
awards covered by this policy require the
grantee to report annually on the enrollment
of research participants by sex/gender and
race/ethnicity so that compliance with the
NIH inclusion policy can be monitored.

At the time of the award and the submis-
sion of progress reports, program officials
monitor and verify that requirements of the
inclusion policy are met. When new and
competing continuation applications selected
for payment are deficient in meeting policy
requirements, grants management staff and
program officials are required to withhold
funding until the investigator has satisfacto-
rily addressed the policy requirements.
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Summary Report of NIH
Inclusion Data: Comparison
of FY 2011 and FY 2012 and
5- and 10-Year Trend Data

Introduction

Data on inclusion are tabulated from human
subject populations in NIH-defined clinical
research! and NIH-defined Phase I1I clinical
trials. Identification with specific sex/gen-
der, racial, and ethnic categories is based on
self-identification by the participants; partici-
pants always have the option to not identify.
NIH is mandated to monitor inclusion in

all clinical research projects it conducts or
supports; however, for the purpose of this
summary, the primary focus of the racial
and ethnic analyses is on studies involving
domestic populations. (Appendix H and
Appendix [ provide summaries of NIH inclu-
sion policies, reporting guidelines, and key
definitions. A complete set of aggregate data
tables is provided in AppendixJ).

New clinical research studies begin each
year, while other studies may be ending
so that inclusion data will vary from year
to year because of changes in the scientific
topics under study and in the prevalence
of the diseases or conditions within each
individual study.

Analysis of aggregate NIH inclusion data for FY
2011 and FY 2012 demonstrates that substantial
numbers of women and men, and individuals
of different races and ethnicities, have been
included as research subjects in NIH clinical
research studies and NIH-defined Phase III
clinical trials. In addition, 5- and 10-year data
have been provided to demonstrate trends in
inclusion data over time. Caution should be

! NIH defines human clinical research as research with
human subjects that is one of the following: (1) “Patient-
oriented research.” This type of research is conducted with
human subjects (or on material of human origin such as
tissues, specimens, and cognitive phenomena) in which an
investigator (or colleague) directly interacts with human
subjects. Excluded from this definition are in vitro studies
that use human tissues that cannot be linked to a living
individual. Patient-oriented research includes (a) mecha-
nisms of human disease, (b) therapeutic interventions, (c)
clinical studies, and (d) development of new technologies.
(2) “Epidemiologic and behavioral studies.” (3) “Outcomes
research and health services research.” Note: Studies falling
under Exemption 4 for human subjects research are not
considered clinical research by this definition.
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exercised to avoid over-interpreting the figures
and data tables provided.

The purpose of many of the summary figures
in the body of the report is to demonstrate
the relative distributions of participants as
defined by sex/gender, race, and/or ethnicity.
Some key trends:

e Total enrollment has ranged from approx-
imately 14.8 million individuals in FY
2003 to a high of over 23 million in FY
2010. The most recent reported FY (FY
2012) indicates participation of approxi-
mately 17.7 million individuals.?

e Between FY 2003 and FY 2012, percent
enrollment of females has ranged from
a low of 56.1% in FY 2010 to a high of
63.9% in FY 2006. In FY 2012, females
comprised 57% of enrollment. These
tables also include data on the partici-
pation of females excluding female-only
studies.?

e Total enrollment of minorities in clinical
research has varied from a low of 28.6% in
FY 2008 to a high of 43.1% in FY 2006. In
FY 2012, 36.5% of participants were from
minority categories.*

e Total enrollment of minorities in NIH-
defined Phase III clinical trials has
generally been on an increasing trend,
with a low of 24.7% in FY 2003 to a high
of 65.8% in FY 2012.° These data are
significantly impacted by the inclusion of
foreign participants. In domestic NIH-
defined Phase III trials, the 5-year trend
(FY 2008-FY 2012) indicates a range of
20.2% in FY 2008 to a high of 29% in FY
2012.°

2 From Table 2A: Total Enrollment for All NIH Clinical
Research from FY 2003-FY 2012 (10 Year Trend).

w

From Table 2A: Total Enrollment for All NIH Clinical
Research from FY 2003-FY 2012 (10 Year Trend).

IS

From Table 3A: Total Enrollment and Minority Enrollment
for All NIH Clinical Research from FY 2003-FY 2012 (10
Year Trend). Note that these data also include foreign partic-
ipants. Refer to additional tables in Section 3 of Appendix ]
for more summary data on percent of minorities enrolled in
domestic research.

w

From Table 4A: Total Enrollment and Minority Enrollment
for All NIH-Defined Phase III Clinical Trials from FY 2003-
FY 2012 (10 Year Trend)

¢ From Table 4B: Total Enrollment and Minority Enrollment
for Domestic NITH-Defined Phase I1I Trials (Five Year Trend).

Previous inclusion reports and aggregate
enrollment figures for sex/gender, race, and
ethnicity for FY 1994 to the present can be
found on the ORWH Web site at http://orwh.
od.nih.gov/research/inclusion/index.asp.

Acceptability of Inclusion Plans
for Extramural Research Awards

Figure 1 depicts the percentage of competing
clinical research awards in which the plans
for the inclusion of women and minorities
were found to be acceptable or unacceptable
for FY 2003 through FY 2012. The data indi-
cate that the vast majority of applications had
acceptable plans for the inclusion of women
and minorities during the peer review
process, ranging from 97% acceptable/3%
unacceptable starting in 2003 and improving
to 99% acceptable/1% unacceptable in 2011
and 2012. This trend is quite stable.

Metrics Based on Enrollment Records

Figure 2 illustrates the trend data for the
number of data records (also referred to as
protocols) reporting enrollment each FY
since 2003. In FY 2003, there were 10,216
data records with enrollment. The highest
number in the past 10 years was 12,079

in FY 2010. In FY 2011 and FY 2012, there
were decreases in the number of data
records, with 11,296 and 10,774, respec-
tively. Interpretation of these data should be
approached with caution because investiga-
tors and IC staff have some latitude in how
inclusion data are reported and whether a
given study will be divided into separate

data records (often the case for multisite
studies or studies spanning multiple awards)
or consolidated under a single record. In
addition, these data only reflect those data
records for which actual enrollment has been
reported to the NIH; those where recruitment
has not begun are not included. The decrease
over the past 2 FYs may reflect the end of the
ARRA (American Recovery and Reinvestment
Act of 2009) funding period as well as a level
NIH budget.

Figure 3 indicates the number of data records
reporting enrollment for NIH-defined Phase
I clinical trials. These data have ranged from
a high of 852 in FY 2003 to a low of 547 in
FY 2005. The data then increased starting


http://orwh.od.nih.gov/research/inclusion/index.asp
http://orwh.od.nih.gov/research/inclusion/index.asp
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Figure 1. Review of Inclusion Plans in Competing Clinical Research Awards
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Figure 2. NIH Clinical Research: Number of Records with Enrollment
15,000

wﬂA

10,000 = Records with Enrollment

Number of Data Records
with Enrollment

5,000

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Fiscal Year Reported

V. Monitoring Adherence to the NIH Policy on the Inclusion of Women and Minorities as Subjects in Clinical Research 95



Report of the Advisory Committee on Research on Women's Health

96

Figure 3. NIH-Defined Phase Ill Clinical Trials Records with Enrollment
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in FY 2006 and stabilized until declines for
FY 2011 (582) and FY 2012 (548). These
declines may be a result of a level NIH bud-
get and/or the end of ARRA funding. Caution
should be used in over-interpreting these
data shifts, given that principal investigators
and the ICs have latitude in how to report
inclusion data on data records.

Figure 4 illustrates the distribution of sex/
gender across data records for all NIH clinical
research and NIH-defined Phase III clinical
trials for FY 2011 and FY 2012. While the
overall number of data records has decreased
from FY 2011 to FY 2012 for both NIH
clinical research and NIH-defined Phase III
clinical trials, the percentage distribution

of male-only, female-only, and studies with
males and females (excluding male-only and
female-only) has remained quite stable. For
NIH clinical research, there were no changes
between FY 2011 and FY 2012 in percentage
distribution across data record groups, with
11% for female-only data records, 6% for
male-only data records, and 83% for data
records excluding male-only and female-only
studies. For NIH-defined Phase III clinical tri-
als, there was a two-percentage point decrease
in the proportion of female-only data records
and a two percentage point increase in data

records excluding male-only and female-only
studies. The male-only data record distribu-
tion remained stable at 6%.

Metrics Based on Aggregate
Enrollment: Sex/Gender

Figure 5 illustrates the long-term trend of
recruitment by sex/gender in all NIH clini-
cal research. In FY 2003, there were 57.6%
females and 41.4% males. This 10-year trend
has remained relatively stable with a return
to 57% females and 41.8% males in FY 2012.
The 10-year trend ranges from 56.1% females
and 43.0% males (FY 2010) to 63.9% females
and 34.9% males (FY 2006).”

Figures 6 and 7 compare the percentage
enrollment by sex/gender for FY 2011 and FY
2012 for all NIH-defined clinical research.
Figure 6 includes the percent enrollment
totals for females, males, and unknowns;
Figure 7 presents these data excluding female-
only and male-only studies. In Figure 6,

there appears to be a slight shift in the ratio
of males to females enrolled in FY 2012 as

== Records with Enrollment

7 In Figure 5, the percentage of females and males does not
total to 100% in each fiscal year because there is also a small
percentage of individuals reported with unknown sex/gender
in each fiscal year.



FiscAL YEARS 2011 & 2012

Figure 4. Distribution of Sex/Gender in Data Records
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Figure 6. Percent Enrollment by Sex/Gender in All NIH Clinical Research
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Figure 8. Long-Term Trend of Enroliment by Sex/Gender in NIH-Defined Phase IlI
Clinical Trials
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Figure 9. Percent Enrollment by Sex/Gender in NIH-Defined Phase Il Clinical Trials
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compared to FY 2011, with a decrease in the
proportion of females in FY 2012 (from 60%
to 57%) and a 3% increase in the proportion
of males. This trend appears to mostly be the
result of shifts in female-only or male-only
studies. In Figure 7, there was only a 1% shift
in the proportion of females relative to males
when female-only and male-only studies
were excluded from the analysis.

Figure 8 indicates the long-term trend data

of enrollment by sex/gender in NIH-defined
Phase III clinical trials. There is an increase in
the number of females (62.1%) in FY 2012
over FY 2011 (57%). The 10-year trend ranges
from 53% females and 42.3% males (FY 2009)
to 62.9% females and 36% males (FY 2006).°

8 In Figure 8, the percentage of females and males does not
total to 100% in each fiscal year because there is also a small
percentage of individuals reported with unknown sex/gender
in each fiscal year.

V. Monitoring Adherence to the NIH Policy on the Inclusion of Women and Minorities as Subjects in Clinical Research

FY2012
6%

Females,
Excluding
Female-Only

Males,
Excluding
Male-Only

Total
Unknown

It is not entirely clear what is contributing to
the differences in the distribution of females
relative to males. It is possible that there have
been changes in single-sex/gender studies
(beginning or ending) as well as shifts in the
rate of participation of a given sex/gender in
studies recruiting males and females.

In Figures 9 and 10, the distribution of
enrollment by sex/gender in NIH-defined
Phase III clinical trials is compared for FY
2011 and FY 2012. For all NIH-Defined
Phase III clinical trials as well as those
excluding male-only or female-only studies,
there appears to be a modest increase in the
number of females relative to males in these
studies. This shift suggests that, at least for FY
2011 and FY 2012, the changes in proportion
are due to changes in enrollment of trials
including females and males rather than
trials enrolling only females or only males.
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Metrics Based on Aggregate
Enrollment: Race and Ethnicity

Figure 11 illustrates the percent of minority
enrollment over the past 5 years in domes-

tic clinical research. From FY 2008 to FY

2011, there was a trend of increased enroll-
ment, which slightly decreased for FY 2012.
Specifically, minority enrollment was 24.1% in
FY 2008, 27.8% in FY 2009, 28.1% in FY 2010,
32.6% in FY 2011, and 28.7% in FY 2012.

The percent total enrollment for racial
categories in domestic clinical research is
presented for FY 2011 and FY 2012 in Figure
12. The proportions of most racial categories
decreased or remained stable in FY 2012,
including American Indian/Alaska Native
(-0.3%), Asian (-2.3%), Black or African-
American (-0.9%), Native Hawaiian or
Pacific Islander (0.0%), White (-7.8%), and
More than one race (-0.2%). There is an
increase from 10.0% to 21.7% (+11.7%) in
proportion of individuals in the Unknown/
Not Reported category. These data are likely
affected by a large study in the intramural

division of the National Cancer Institute
where sex/gender data were available from
the health records dataset used; however, race
and ethnicity information were not available
to the investigator.

In Figure 13, the percent total enrollment for
ethnic categories in domestic clinical research
is illustrated for FY 2011 and FY 2012. The
proportion of Not Hispanic participants
decreased from 80% to 67.1% (-12.9%)
with a smaller decrease in the proportion

of Hispanic or Latino participants (-0.2%).
The same trend observed in Figure 12 of an
increase in the percentage of Unknown/Not
Reported individuals is also observed in Figure
13 (+13.1%) and is likely a result of the same
intramural study where race and ethnicity of
the dataset were unknown to the investigator.

Figure 14 illustrates percent minority enroll-
ment in domestic NIH-defined Phase III
clinical trials. The overall trend in Phase III
trials has been for modest increases in the
proportion of minority populations enrolled
over the past 5 years. Specifically, enrollment

Figure 11. Minority Enrollment in NIH Domestic Clinical Research
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Figure 12. Total Domestic Enrollment in NIH Clinical Research: Racial Categories
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Figure 13. Total Domestic Enrolliment in NIH Clinical Research: Ethnic Categories
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Figure 14. Minority Enrollment in NIH Domestic Phase Il Clinical Trials
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Figure 15. Total Domestic Enrollment in NIH-Defined Phase IlI Clinical Trials: Racial Categories
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in FY 2008 was 20.2% minority and has
increased to 29.0% for FY 2012.

Figure 15 provides the percent total enrollment
for racial categories in domestic NIH-defined
Phase III clinical trials. Increases from FY 2011
to FY 2012 are noted in the following racial
categories: American Indian/Alaska Native
(+0.1%), Black or African American (+3.3%),
More than one race (+0.3%), and Unknown/
Not Reported (+1.5%). Decreases from FY
2011 to FY 2012 are noted for the Asian
(-0.5%) and White (-4.5%) categories; Native
Hawaiian or Pacific Islander remained stable at
0.3% of the distribution.

In Figure 16, the percent total enrollment for
ethnic categories in domestic NIH-defined
Phase III clinical trials indicates increases
from FY 2011 to FY 2012 in the proportion of
Hispanic or Latino (+0.9%) and Unknown/

FiscAL YEARS 2011 & 2012

Not Reported (+2.3%) participants while the
proportion of individuals in the Not Hispanic
or Latino category decreased (-3.2%).

Metrics Based on Aggregate
Enrollment: Domestic Race and
Ethnicity by Sex/Gender

Figure 17 indicates the 5-year trend for percent
minority enrollment broken out by sex/gen-
der in domestic clinical research. The trend
remained relatively stable through FY 2008
(60.2% females, 39.4% males), FY 2009
(59.9% females, 39.8% males), and FY 2010
(58.9% females, 40.5% males). There is an
increase in the proportion of female enroll-
ment relative to male enrollment in FY 2011
(62.5% females, 37.0% males) and a slight
decrease in the percent female enrollment
relative to male enrollment in FY 2012 (55.9%

Figure 16. Total Domestic Enrollment in NIH-Defined Phase Ill Clinical Trials: Ethnic Categories
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Figure 17. Minority Enrollment by Sex/Gender for Domestic NIH Clinical Research

100
920
=
[} 80
£
° 70
&
x —@- Female
o
£ 50 == Male
E | _ L /j
© 40 = L= ‘E/
o
- 30
c
o
v 20
7}
(-9
10
0
2008 2009 2010 2011 2012

Fiscal Year

females, 43.4% males).’ The decrease in the
percent of male participants in FY 2011 is
likely influenced by conclusion of a large clin-
ical study funded by the National Institute of
Mental Health on suicide prevention in mili-
tary personnel where the population consisted
of more men than women. It is not clear what
is contributing to the proportional shift back
to closer relative distributions of males and
females in FY 2012 but it could be the typi-

cal fluctuations observed due to changes in
funding that occur each year. The overall trend
suggests fairly stable distributions.

In Figures 18 and 19, percent total enroll-
ment figures are provided for each racial
(Figure 18) and ethnic (Figure 19) category
within the sex/gender categories of female,
male, and unknown/not reported for domes-
tic clinical research. When comparing the
percent distribution of females across racial
categories (Figure 18) for FY 2011 and FY
2012, there was a decrease in proportion of
participants identifying as American Indian/
Alaska Native (-0.4%), Asian (-3.5%),
Black or African-American (-0.6%), White

° In Figure 17, the percentage of females and males does
not total to 100% in each fiscal year because there is also
a small percentage of individuals reported with unknown
sex/gender in each fiscal year.

(-11.3%), and More than one race (-0.2%).
Increased proportions were observed for
female participants identifying as Native
Hawaiian or Pacific Islander (+0.1%) and
females in the Unknown/Not Reported racial
category (+16.0%).

When comparing the percent distribution of
males across racial categories (Figure 18) for
FY 2011 and FY 2012, there was a decrease
in the proportion of males identifying as
American Indian/Alaska Native (-0.1%),
Asian (-0.5%), Black or African American
(-1.5%), White (4.2%), and More than

one race (-0.3%). There was no change in
the percent enrollment of Native Hawaiian
or Pacific Islander males, and there was an
increase in the proportion of males with
Unknown/Not Reported race (+6.7%).

When comparing individuals of unknown or
not reported sex/gender, there were increased
proportions of Asians (+2.8%), White
(+3.6%), and More than one race (+0.2%).
No changes in the percent enrollment were
observed for individuals identifying as
American Indian/Alaska Native and Native
Hawaiian or Pacific Islander. Decreases in the
percent enrollment were noted for Black or
African American (-0.6%) and individuals of
Unknown/Not Reported race (-5.9%).



Figure 18. Enrollment for Domestic NIH Clinical Research: Sex/Gender by Race
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Figure 20. Minority Enrollment by Sex/Gender for Domestic NIH-Defined Phase llI

Clinical Trials
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Figure 19 illustrates the percent enrollment

of ethnicity by sex/gender for FY 2011 and FY
2012. When comparing the percent enroll-
ment of females by ethnicity in domestic
clinical research for FY 2011 and FY 2012, Not
Hispanic or Latino and Hispanic or Latino
categories decreased (19.2% and -1.2%
respectively) while the proportion of females
of Unknown/Not Reported ethnicity increased
substantially (+20.4%). However, for males,
increased percent enrollment was observed for
Hispanic or Latino males (+1.1%) and males
of Unknown/Not Report ethnicity (+4.2%)

in FY 2012 compared to FY 2011. Males of
Not Hispanic or Latino ethnicity decreased
somewhat (-5.3%) from FY 2011 to FY 2012.
These data may be affected by a large study in
the intramural division of the National Cancer
Institute where sex/gender data were available
from the health records dataset used; however,
race and ethnicity information were not avail-
able to the investigator.

When comparing individuals of unknown or
not reported sex/gender, there were increased
proportions of individuals identifying as Not
Hispanic or Latino (+7.2%) and individuals

identifying as Hispanic or Latino (+0.2%). A
decrease in the percent enrollment was noted
for individuals of Unknown/Not Reported
sex/gender and ethnicity (-7.4%).

Figure 20 indicates the 5-year trend for per-
centage minority enrollment broken out by
sex/gender in domestic NIH-defined Phase
III clinical trials. The trend has remained
relatively stable with a range of 56.2%
females to 43.3% males (FY 2010) to 61.4%
females to 38.0% males (FY 2011), with a
slight decrease in female enrollment rela-
tive to male enrollment in FY 2012 (59.9%
females, 39.4% males).%

In Figures 21 and 22, percent enrollment
figures are provided for each racial (Figure

21) and ethnic (Figure 22) category within
the sex/gender categories of female, male, and
unknown for domestic NIH-defined Phase II1
clinical trials. When comparing the propor-
tion of females for each racial category (Figure
21) between FY 2011 and FY 2012, decreases

1 In Figure 20, the percentage of females and males does not
total to 100% in each fiscal year because there is also a small
percentage of individuals reported with unknown sex/gender
in each fiscal year.

V. Monitoring Adherence to the NIH Policy on the Inclusion of Women and Minorities as Subjects in Clinical Research

107



Report of the Advisory Committee on Research on Women's Health

o
iy =

0 E=]

©

& =z

3 3 $
+ © wv
s 9 T E ©
S 5 P

S ° < <
o o c c
- c . .C
o O 'S ke
c

£ c S = =
c © © < c
2 < T = ©
e} = ) ) o =
c v S > x c 5
£ 8 £ % &8 @ E
5 = =2 = <

X R R R R R

N HZEN

too small to label

' ‘ g €
A RMNNRANE
B ;

o : el HE
ki
: ¢

OOOOOOOOOOO
mmmmmmmm

jusuwijjoiu] |ejo] juadiad



FiscAL YEARS 2011 & 2012

SjuedsiH 10N % .
ouye 4o djuedsiy % .

panoday JoN/UMOUNUN % _H_

(45114
umousjun ETEI 9lewa4 umouun 7
'L
96 6’176

LLoc

STEN

9lewa4

Ap1uya Aq Jspusn/xas :sjeld] [ediul]d || dseyd paulad-HIN 404 Judwi|joiug gz aanbiy

oL

0¢

0€

ov

0§

09

0L

08

06

ool

juswW|joJug [e}0] JUdIIdd

109

V. Monitoring Adherence to the NIH Policy on the Inclusion of Women and Minorities as Subjects in Clinical Research



Report of the Advisory Committee on Research on Women's Health

110

were observed for Asian (-0.9%) and White
(—4.1%) racial categories, with increased per-
cent enrollment for American Indian/Alaska
Native (+0.1%), Black or African American
(+3.7%), More than one race (+0.3%), and
Unknown/Not Reported race (+0.8%). No
change in percent distribution was observed
for Native Hawaiian or Pacific Islander.

When comparing FY 2011 and FY 2012
percentage enrollment of males across racial
categories for domestic NIH-defined Phase
III clinical trials, the same pattern is observed
with decreased proportions in the racial cate-
gories of Asian (-0.2%) and White (-5.1%),
with increases in American Indian/Alaska
Native (+0.1%), Black or African-American
(+3.8%), More than one race (+0.2%), and
Unknown/Not Reported race (+1.1%). No
change in percent distribution was observed
for Native Hawaiian or Pacific Islander.

Figure 22 depicts the FY 2011 and FY 2012
percent enrollment for ethnicity broken out
by sex/gender in domestic NIH-defined Phase
III clinical trials. For females, a decrease in

the proportion of Not Hispanic or Latino
individuals is observed from FY 2011 to FY
2012 (-1.8%) while there is an increase in
Hispanic or Latino (+1.0%) and Unknown/
Not Reported (+0.9%) categories. The same
pattern is observed for the percent enrollment
of males for Not Hispanic or Latino (-4.4%),
Hispanic or Latino (+1.3%), and Unknown/
Not Reported ethnicity (+3.2%). For indi-
viduals of unknown sex/gender, there is a
slight increase in the percent enrollment of
Not Hispanic or Latino individuals (+0.2%)
and Hispanic or Latino individuals (+0.1%)
as well as a small decrease in those with
Unknown/Not Reported ethnicity (-0.3%).

Summary

In summary, the overall trends demonstrate
relatively stable inclusion of women and
minorities in clinical research and NIH-
defined Phase 11 clinical trials over time,
particularly with respect to the proportion of
minority enrollment. Some variability in the
distribution of males and females has been
observed. Trend data will vary because the
data for each year represent the net total of
data resulting from: (1) studies continuing
from the prior year; (2) the addition of new

studies reported; and (3) the subtraction of
studies that are no longer reported. When

a large-scale trial starts or ends, this can be
illustrated by a shift in distributions of sex/
gender and/or race and ethnicity. In addition,
as noted in the report, an increase in racial
and ethnic unknowns in the clinical research
category was observed in FY 2012 relative

to FY 2011, likely due to a large study in the
intramural program that used an existing
dataset in which sex/gender information was
available to the investigator but racial and
ethnic composition was not.
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VI. NIH BuDGET FOR
WOMEN'S HEALTH RESEARCH

NIH Budgetary Expenditures
for Research on Women's
Health, FY 2011 and FY 2012

The amount of funding that NIH invested in
research during FY 2011 and FY 2012 is pre-
sented in this budget summary and focuses
on diseases or conditions of relevance to
women. The data in the tables in this chapter
were obtained from budget officials at the
individual NIH ICs, compiled by the NIH
Office of Budget, and submitted to ORWH
for inclusion in this report.

“Women'’s health conditions,” as defined in
section 141 of the NIH Revitalization Act of
1993 (42 U.S.C. § 287d), include all diseases,
disorders, and conditions—

(1) That are unique to, more serious, or
more prevalent in women;

(2) For which the factors of medical risk
or types of medical intervention are
different for women, or for which it is
unknown whether such factors or types
are different for women; or

(3) With respect to which there has been
insufficient clinical research involving
women as subjects or insufficient clinical
data on women.

Research on women'’s health conditions
includes research on preventing such condi-
tions and applies to women of all ages and
racial and ethnic groups.

ORWH has collaborated with the HHS
Coordinating Committee on Women'’s
Health (CCWH), to coordinate and standard-
ize the procedures for reporting budgetary
expenditures on women'’s health throughout
HHS. Multiple groups are involved in this
effort, which is coordinated by the Office on
Women'’s Health in the Office of the Assistant
Secretary for Health; they include the HHS
Office of the Assistant Secretary for Financial
Resources and other women's health offices
and programs across HHS agencies.

FiscAL YEARS 2011 & 2012

Data collection for budgetary reporting on
women'’s health research relies on the use of
spending categories for diseases or disor-
ders relevant to women. However, over the
years, changes have been made to the data
collection process to include (1) new disease
categories; (2) new methods to standardize
the proportion of the budget accounted for
by women’s health research when enroll-
ment data are not available; and (3) the
inclusion of men as a comparison for those
women's health categories in which both
men and women may be affected. For this
latter point, the data collection process has
evolved to account for studies in which men
and women are both included and reported.
For example, in some of the reports prior

to FY 2003 and FY 2004, the budgetary
reporting on women's health expenditures
focused on single-gender studies; studies to
evaluate sex/gender differences; and studies
of diseases, disorders, and conditions that
are unique to women. Previous reporting
also used prevalence data as part of the
reporting criteria and included research on
diseases, disorders, and conditions that are
not unique to one sex but for which there is
documented evidence of greater prevalence
in one sex by a ratio of at least two to one, or
for which a specific gender-related consider-
ation exists.

For the purpose of this report, budgetary
expenditures are categorized as either insep-
arably combined or as supporting research
on women'’s health only or men'’s health
only. As a step toward establishing uniform
procedures for determining the appropri-
ate categorical allocations, and based upon
discussions of the CCWH and the NIH
Coordinating Committee on Research on
Women'’s Health, general guidelines for bud-
get calculations are provided below:

(1) For activities that focus primarily on
women, such as the Nurses’ Health
Study, the Mammography Quality
Standards Act, or the Women’s Health
Initiative, the entire funding for these
projects should be attributed to women.

(2) For research, studies, services, or proj-
ects that include both men and women,
recommended methods to calculate the
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proportion of funds spent on women's
health are as follows:

(a) If target or accrual enrollment data
are available, multiply the expen-
diture by the proportion of female
subjects included in the program.
For example, if 50 percent of the
subjects enrolled in a trial, study,
service/treatment program are
women, then 50 percent of the
funds spent for that program should
be counted as for women'’s health.
On the other hand, for diseases,
disorders, or conditions without
enrollment data, expenditures can be
calculated based on the relative prev-
alence of that condition in women.

(b) Where both men and women are
included, as may be the case for
many basic science research proj-
ects, multiply the expenditure by
50 percent.

Although each IC applied the criteria accord-
ing to its discretion and judgment, ORWH,
along with its advisory and coordinating
committees, continues to monitor potential
inconsistencies in the evolving method-
ology for collecting budget data, and will
provide input to the HHS CCWH's efforts to
develop best methods for future budget data
collection.

Table 1 lists the overall NIH research expen-
ditures in FY 2011 and FY 2012 for specific
diseases, disorders, and conditions by women

only and men only and for both women and
men. The health categories and subcategories
in this table were developed to accommodate
all agencies in HHS. Certain subcategories
are not applicable to the NIH mission; for
those subcategories, the table will show a “0”
across all columns. In some cases, however,

a “0” may be shown even when the subcat-
egory is relevant. This occurs because the
table is additive. Funding included in each
budget allocation may be listed only once,
even though conceptually it applies to more
than one category. For example, expenditures
on infertility in cancer survivors could apply
to infertility or cancer. In this example, the
IC would determine the most scientifically
appropriate category. Furthermore, amounts
listed for each specific topic area are likely

to underestimate the total expenditures for a
given topic area because no overlap in report-
ing is allowed by the prescribed method of
data collection for this report.

Table 2 shows the dollar amounts and
percentages of the NIH research budget in
FY 2011 and FY 2012 for women only and
for men only. Overall, the proportion of the
research budget supporting women only
was 12.8 percent and 12.5 percent for FY
2011 and FY 2012, respectively. Of interest is
that the proportion of the research budget
supporting men only was 5.7 percent and
5.6 percent, for FY 2011 and FY 2012, respec-
tively, which likely reflects the implicit bias
in the data categories on diseases, conditions,
or disorders relevant to women or occurring
only in women.
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Table 1. HHS-NIH Research Budget for Women'’s and Men’s Health by Disease, Condition, and
Special Initiatives, FY 2011 and FY 2012 (Dollars in Thousands)'?

I. Cancer
Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
initiative Women Men Both Total Women Men Both Total
Breast cancer 680,858 39 4,041 684,938 659,761 32 6,549 666,342
(including
mammography and
other services)
Reproductive cancers: 77,610 682 11,204 89,496 72,181 627 8,285 81,093
cervical
Reproductive cancers: 113,784 0 5 113,789 113,441 0 37 113,478
ovarian
Reproductive cancers: 24,531 0 0 24,531 23,121 0 0 23,121
vaginal, uterine, and
other
Lung cancer 141,405 68 164,452 305,925 145,772 62 192,220 338,054
Colorectal cancer 133,468 100 166,866 300,434 117,613 728 169,493 287,834
Other neoplasms 30,384 74,833 | 3,862,910 3,968,127 28,475 70,319 | 3,992,691 | 4,091,485
Subtotal 1,202,040 75,722 | 4,209,478 | 5,487,240 | 1,160,364 71,768 | 4,369,275 | 5,601,407

Il. Cardiovascular/Pulmonary

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
initiative Women Men Both Total Women Men Both Total
Blood diseases 25,360 36,569 386,819 448,748 40,842 53,389 406,719 500,950
Heart disease 128,453 127,646 784,991 1,041,090 126,265 132,885 817,035 1,076,185
Stroke 28,435 43,979 206,715 279,129 22,913 42,442 209,365 274,720

Other cardiovascular 117,847 73,125 943,634 1,134,606 132,594 82,409 868,152 1,083,155
diseases/disorders

Pulmonary diseases 89,835 95,535 369,529 554,899 67,500 70,787 388,381 526,668
Asthma 45,478 35,984 133,859 215,321 52,496 30,552 135,328 218,376
Other 5,286 0 543,709 548,995 1,332 0 304,423 305,755
Subtotal 440,694 | 412,838 | 3,369,256 | 4,222,788 443,942 | 412,464 | 3,129,403 | 3,985,809

'These data are exclusive of overlap and will not agree with funding reported for total NIH spending on disease areas.
2Figures shown in this table do not include NIH Buildings and Facilities program spending.
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Ill. Reproductive and Maternal/Child/Adolescent Health

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012

initiative Women Men Both Total Women Men Both Total

Contraception 36,210 9,201 33,699 79,110 37,854 5,749 49,277 92,880

Infertility 7,699 1,594 12,077 21,370 2,873 1,452 11,336 15,661

Female reproductive 97,645 0 7 97,652 82,011 0 2,076 84,087

physiology

Hysterectomy 158 0 0 158 0 0 0 0

Endometriosis/ 2,157 0 0 2,157 8,391 0 1,076 9,467

leiomyomas (fibroids)

Pregnancy/pregnancy 207,623 501 32,829 240,953 216,111 463 7,351 223,925

prevention/maternal

health

Diseases related to 239 0 0 239 0 0 0 0

DES exposure

Female genital cutting 0 0 0 0 0 0 0 0

Pelvic floor disorders 2,394 0 0 2,394 1,985 0 0 1,985

Other 1,573 10,861 566,913 579,347 3,815 10,133 590,501 604,449

Subtotal 355,698 22,157 645,525 | 1,023,380 353,040 17,797 661,617 | 1,032,454
IV. Aging

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012

initiative Women Men Both Total Women Men Both Total

Menopause 31,403 0 0 31,403 28,329 0 0 28,329

Menopausal 14,620 0 0 14,620 10,518 0 0 10,518

hormone/

nonhormone therapy

Alzheimer's disease 82,757 68,981 240,568 392,306 92,686 79,330 263,411 435,427

Malnutrition in the 0 0 14 14 0 0 0 0

elderly

Osteoarthritis 28,775 2,187 32,150 63,112 30,518 3,430 32,352 66,300

Osteoporosis 109,791 8,011 14,119 131,921 100,048 4,814 18,775 123,637

(including fractures)

Women's Health 0 0 0 0 35 0 0 35

Initiative

Demography of aging 27,458 22,957 6,739 57,154 26,502 21,702 6,587 54,791

Aging economics 16,505 13,140 18,568 48,213 14,051 12,105 18,191 44,347

Other 24,589 29,504 337,363 391,456 18,243 25,030 359,022 402,295

Subtotal 335,898 144,780 649,521 | 1,130,199 320,930 | 146,411 698,338 | 1,165,679
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V. Metabolism, Endocrinology, and Gastrointestinal

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
initiative Women Men Both Total Women Men Both Total
Diabetes 75,476 83,087 132,030 290,593 81,611 85,625 132,660 299,89
Obesity 143,377 98,887 141,955 384,219 141,573 95,688 133,551 370,812
Hepatobiliary diseases 696 8717 255,305 256,878 1,512 1,891 242,303 245,706
Thyroid diseases/ 12,149 3,104 821 16,074 12,057 3,067 0 15,124
conditions

Fecal incontinence 1,857 237 0 2,094 1,472 164 0 1,636
Irritable bowel 4,961 806 0 5,767 5,467 607 2,256 8,330
syndrome

Other 7,338 810 248,280 256,428 1,295 673 123,044 125,012
Subtotal 245,854 187,808 778,391 1,212,053 244,987 | 187,715 633,814 | 1,066,516

VI. Substance Abuse

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
initiative Women Men Both Total Women Men Both Total
Etiology (unspecified) 6,685 7,609 100,487 114,781 6,795 7,989 85,233 100,017
Epidemiology 8,121 5,536 11,034 24,691 29,672 29,836 62,275 121,783
(unspecified)

Prevention 3,698 3,111 16,679 23,488 24,716 24,612 44,054 93,382
(unspecified)

Treatment 5,139 5,619 22,345 33,103 74,748 77,699 137,550 289,997
(unspecified)

Alcohol 17,819 21,501 126,384 165,704 19,602 21,560 119,694 160,856
lllegal drugs 278,514 285,907 488,035 1,052,456 130,090 133,473 229,381 492,944
Prescription drugs 0 0 0 0 8,660 8,878 15,673 33,211
Tobacco products 447 514 26,564 27,525 29,358 30,443 74,933 134,734
Other substances 315 473 6,387 7,175 551 771 6,888 8,210
Co-occurring 638 822 1,885 3,345 703 760 2,441 3,904
substance abuse and

mental disorders

Subtotal 321,376 331,092 799,800 | 1,452,268 324,895 | 336,021 778,122 | 1,439,038
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VII. Behavioral Studies/Programs

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012

initiative Women Men Both Total Women Men Both Total

Violence (including 6,458 1,885 24,497 32,840 6,070 2,172 20,925 29,167

domestic, abused

women, spouse abuse,

elder abuse, violence

against women,

trafficking, bullying)

Tobacco use cessation 735 132 4,644 5511 731 172 4,274 5177

Physical activity/ 10,073 5,215 206,694 221,982 20,294 8,889 225,374 254,557

exercise/nutrition

(promoting healthy

behavior)

Other behavior 11,888 4,674 467,027 483,589 16,207 4,056 471,633 491,896

change/risk

modification

Caregiving 2,297 951 9,194 12,442 4,394 1,592 9,553 15,539

Other 22,030 44,944 329,521 396,495 19,972 17,749 394,224 431,945

Subtotal 53,481 57,801 | 1,041,577 | 1,152,859 67,668 34,630 | 1,125,983 | 1,228,281
VIIl. Mental Health

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012

initiative Women Men Both Total Women Men Both Total

Etiology (unspecified) 124 3 21,907 22,034 121 0 17,076 17,197

Epidemiology 0 0 51 51 5 6 154 165

(unspecified)

Prevention 0 0 2,396 2,396 0 0 1,504 1,504

(unspecified)

Treatment 44 0 1,144 1,188 33 65 1,768 1,866

(unspecified)

Depression/mood 23,275 3,036 150,906 177,217 20,983 3,152 158,248 182,383

disorders

Suicide 1,292 599 17,046 18,937 1,179 624 15,019 16,822

Schizophrenia 2,804 70 141,770 144,644 656 428 130,585 131,669

Anxiety disorders 304 403 38,915 39,622 608 393 37,639 38,640

Eating disorders 5,215 33 4,105 9,353 6,091 0 6,010 12,101

Psychosocial stress 12,609 1,772 21,639 36,020 9,864 2,597 20,235 32,696

Post-traumatic stress 4,593 1,562 15,442 21,597 4,881 2,227 19,686 26,794

disorder (PTSD)

Other mental 31,901 6,798 778,260 816,959 32,665 8,165 793,079 833,909

disorders (excluding

Alzheimer's)

Autism 1,014 31,800 72,466 105,280 3,930 35,052 71,541 110,523

Subtotal 83,175 46,076 | 1,266,047 | 1,395,298 81,016 52,709 | 1,272,544 | 1,406,269
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IX. Infectious Diseases

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
initiative Women Men Both Total Women Men Both Total
AIDS/HIV 187,104 72,667 | 2,273,582 2,533,353 185,339 64,957 | 2,295,941 2,546,237
Tuberculosis 8,628 11,717 136,475 156,820 8,489 11,522 137,809 157,820
Sexually transmitted 35,374 2,499 178,253 216,126 37,256 4,543 185,426 227,225
diseases (STDs)

Topical microbicides 97,138 1,461 3,047 101,646 110,080 1,419 2,257 113,756
Toxic shock syndrome 3,346 0 0 3,346 3,050 0 0 3,050
Tropical diseases 25,072 3,658 435,294 464,024 25,216 4,335 426,811 456,362
(including malaria)

Other 2,967 1,076 611,840 615,883 2,278 17,923 526,426 546,627
Subtotal 359,629 93,078 | 3,638,491 | 4,091,198 371,708 | 104,699 | 3,574,670 | 4,051,077

X. Immune Disorders

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
initiative Women Men Both Total Women Men Both Total
Rheumatoid arthritis 36,051 185 147,797 184,033 36,208 0 141,396 177,604
Lupus erythematosus 50,215 2,953 35,290 88,458 49,570 2,570 35,207 87,347
Multiple sclerosis 10,279 11,924 69,314 91,517 7,948 12,069 74,964 94,981
Myasthenia gravis 0 0 5 5 0 0 0 0
Scleroderma 9,986 0 11,425 21,411 11,775 0 8,447 20,222
Sjogren’s syndrome 19,750 298 694 20,742 20,074 125 690 20,889
Takayasu disease 0 0 0 0 0 0 0 0
Other 7,335 4,165 279,912 291,412 7,774 3,907 120,810 132,491
Subtotal 133,616 19,525 544,437 697,578 133,349 18,671 381,514 533,534
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XI. Neurologic, Muscular, and Bone

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012

initiative Women Men Both Total Women Men Both Total

Trauma research

Trauma research: 11,035 20,442 148,468 179,945 8,667 20,973 170,127 199,767

brain

Trauma research: 0 0 18,562 18,562 0 0 12,398 12,398

other neurologic

trauma

Trauma research: 18 31 17,435 17,484 367 297 15,238 15,902

bone fracture (non-

osteoporotic) and

muscle injury

Muscular dystrophy 2,782 36,260 26,838 65,880 1,440 36,880 24,348 62,668

Chronic pain 9,138 14,184 107,300 130,622 8,651 14,926 109,675 133,252

conditions

Temporomandibular 16,210 0 526 16,736 17,964 0 2,153 20,117

disorders

Vulvodynia 1,468 0 1,468 2,924 227 3,151

Fibromyalgia and 4,750 277 5,027 4,811 350 5,161

eosinophilic myalgia

Migraine 21 21 205 247 37 37 1,001 1,075

Sleep disorders 7,457 8,404 42,829 58,690 7,943 9,048 45,481 62,472

Paget's disease 0 0 735 735 0 0 1,226 1,226

Parkinson’s disease 9,714 17,112 106,104 132,930 7,578 17,427 112,247 137,252

Seizure disorders 11,075 19,963 106,654 137,692 8,120 19,749 106,072 133,941

Other 84,561 136,360 1,112,874 1,333,795 62,832 134,313 1,122,735 1,319,880

Subtotal 158,229 252,777 | 1,688,807 | 2,099,813 131,334 | 253,650 | 1,723,278 | 2,108,262
XIl. Kidney and Urologic

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012

initiative Women Men Both Total Women Men Both Total

Urinary tract 9,733 546 20,992 31,271 10,540 834 16,001 27,375

infections (cystitis,

pyelonephritis)

ESRD/transplantation 2,745 3,014 80,374 86,133 2,301 2,512 80,185 84,998

Urinary incontinence 9,658 89 0 9,747 8,824 240 260 9,324

Painful bladder, 9,224 1,042 0 10,266 9,577 1,064 0 10,641

interstitial cystitis

Other 1,149 8,610 404,623 414,382 942 6,911 439,768 447,621

Subtotal 32,509 13,301 505,989 551,799 32,184 11,561 536,214 579,959
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XIIl. Ophthalmic, Otolaryngologic, and Oral Health

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
initiative Women Men Both Total Women Men Both Total
Eye diseases and 30,295 11,923 740,542 782,760 29,327 14,141 742,806 786,274
disorders

Ear diseases and 17,617 1,545 207,954 227,116 16,936 1,294 203,127 221,357
disorders

Dental and oral health 1,127 1,576 358,935 361,638 514 1,333 359,639 361,486
Other 0 0 719 719 0 0 678 678
Subtotal 49,039 15,044 | 1,308,150 | 1,372,233 46,777 16,768 | 1,306,250 | 1,369,795

XIV. Health Effects of the Environment

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
initiative Women Men Both Total Women Men Both Total
Environmental 8,110 2,496 5417 16,023 8,560 2,678 9,537 20,775
estrogens

Health effects of toxic 0 5 127,099 127,104 446 0 139,941 140,387
exposure (excluding

cancer)

Toxicological research 0 0 99,421 99,421 0 0 98,172 98,172
and testing program

Chemical/biological 0 0 802 802 0 0 530 530
warfare agents

Other 6 31 1,156 1,193 40 0 3,776 3,816
Subtotal 8,116 2,532 233,895 244,543 9,046 2,678 251,956 263,680
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XV. Cross-Cutting Categories and Special Initiatives

Disease, condition, or FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012

initiative Women Men Both Total Women Men Both Total

Treatment, prevention, 2,889 2,320 418,736 423,945 2,561 3,257 468,654 474,472

and services

Access to health care 664 697 14,829 16,190 1,008 782 27,908 29,698

and financing

Education and 525 143 51,393 52,061 1,253 282 67,371 68,906

training for health

care providers

Health literacy and 1,225 820 24,520 26,565 1,516 869 25,806 28,191

bilingual information

Cultural influences 3,804 1,433 34,338 39,575 2,229 1,944 27,631 31,804

Disability research 1,671 2,147 78,765 82,583 1,957 1,851 85,229 89,037

and services

Homelessness 125 79 120 324 586 405 369 1,360

Chronic fatigue 596 327 2,928 3,851 334 75 2,379 2,788

syndrome

Breastfeeding 1,387 0 682 2,069 208 0 343 551

Organ donation 103 103 1,197 1,403 0 0 1,448 1,448

Genetic services/ 0 0 7,367 7,367 902 902 12,094 13,898

counseling

Unintentional injury 3,333 3,502 19,033 25,868 2,730 2,098 11,757 16,585

Alternative and 37,271 22,596 133,713 193,580 36,940 22,475 151,152 210,567

complementary

therapies

Health statistics and 1,661 1,755 21,496 24,912 1,664 630 31,840 34,134

data collection

Programs/Offices on/ 14,272 17 0 14,289 38,527 0| 1,926,897 | 1,965,424

of Women's Health

Global health 24,465 15,122 | 1,580,171 1,619,758 18,549 4,255 | 1,719,344 | 1,742,148

Drug metabolism 192 192 2,503 2,887 891 891 5,157 6,939

(sex differences,

pregnancy, etc.)

Other cross-cutting® 17,376 661 1,729,654 1,747,691

Subtotal 111,559 51,914 | 4,121,445 | 4,284,918 111,855 40,716 | 4,565,379 | 4,717,950
FY 2011 FY 2011 FY 2011 FY 2011 FY 2012 FY 2012 FY 2012 FY 2012
Women Men Both Total Women Men Both Total

Total 3,890,913 | 1,726,445 | 24,800,809 | 30,418,167 | 3,833,095 | 1,708,258 | 25,008,357 | 30,549,710

3 Category is no longer valid. Programs/Offices on/of Women's Health acts as a replacement.
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Table 2. FY 2011 and FY 2012' Summary: NIH Research Budget by Sex

Category FY 2011, $ FY 2012, $ FY 2011, % FY 2012, %

Women 3,890,912 3,833,095 12.8 12.5
Men 1,726,445 1,708,258 5.7 5.6
Both 24,800,809 25,008,357 815 81.9
Total 30,418,167 30,549,710 100.0 100.0

"Dollars in thousands.
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Specialized Women'’s Health

Ronda S. Henry-Tillman, M.D. (2014)
Practice Director, Ladies’ Oncology Clinic
Director, Cancer Control

Winthrop P. Rockefeller Cancer Institute
University of Arkansas for Medical Services

Paula A. Johnson, M.D., M.P.H. (2013)
Executive Director, Connors Center for
Women'’s Health and Gender Biology
Chief, Division of Women'’s Health
Brigham and Women'’s Hospital

Karen Kim, M.D., M.S. (2014)
Associate Professor of Medicine
The University of Chicago

Susan Kornstein, M.D. (2015)

Director and Professor of Psychiatry and
Obstetrics-Gynecology

Institute for Women's Health

Virginia Commonwealth University

Valerie Latona (2015)
Westfield, NJ



Jon Levine, Ph.D. (2015)
Director
Wisconsin National Primate Research Center

Afaf 1. Meleis, Ph.D., Dr.P.S. (hon.), FAAN,
FRCN (2016)

Margaret Bond Simon Dean of Nursing

Professor of Nursing and Sociology

University of Pennsylvania School of Nursing

Heidi D. Nelson, M.D., M.P.H. (2016)
Research Professor, Departments of Medical
Informatics & Clinical Epidemiology, and

Medicine
Medical Director, Providence Women and
Children’s Program and Research Center
Co-Director, VA Women's Health Fellowship
Oregon Health & Science University

Claire Pomeroy, M.D., M.B.A. (2014)

Vice Chancellor, Human Health Sciences

Dean, School of Medicine

Professor of Internal Medicine and
Microbiology/Immunology

University of California, Davis

Jeanne Craig Sinkford, D.D.S., Ph.D. (2013)

Professor and Dean Emeritus

Howard University College of Dentistry

Associate Executive Director and Director,
Center for Equity and Diversity

American Dental Education Association

Farida Sohrabji, Ph.D. (2013)

Associate Professor and Associate
Department Head

Department of Neuroscience and
Experimental Therapeutics

Interdisciplinary Program in Neuroscience

College of Medicine

Texas A&M System Health Science Center

Gary E. Striker, M.D. (2013)

Research Professor

Division of Experimental Diabetes and
Aging, Department of Geriatrics and
Palliative Medicine

Division of Nephrology, Department of
Medicine

Mount Sinai School of Medicine
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Paul E Terranova, Ph.D. (2014)

Vice Chancellor for Research

Senior Associate Dean for Research and
Graduate Education, University of Kansas
School of Medicine

The University of Kansas Medical Center

Gerson Weiss, M.D. (2016)

Professor and Chair

Department of Obstetrics, Gynecology and
Women'’s Health

University of Medicine & Dentistry of New
Jersey—New Jersey Medical School

NIH Coordinating
Committee on Research on
Women's Health, FY 2011

Representatives

Lee Alekel, Ph.D.

Program Officer

National Center for Complementary and
Alternative Medicine

Margaret V. Ames, Ph.D.

Acting Director

Office of Science Planning and Assessment
National Cancer Institute

Jane C. Atkinson, D.D.S.

Director, Center for Clinical Research

National Institute of Dental and Craniofacial
Research

Regan K. Bailey, Ph.D., R.D.

Director, Supplement Intakes Project

Office of Dietary Supplements

Office of Disease Prevention

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Gina M. Brown, M.D.

Director, Women and Girls Section

Office of AIDS Research

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

VII. Committee Members and ORWH Staff, FY 2011-2012

125



Report of the Advisory Committee on Research on Women's Health

126

John T. Burklow

Director, Office of Communications and
Public Liaison

Office of the Director

Janine A. Clayton, M.D.

Acting Director

Office of Research on Women's Health

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Deborah F. Cohen

Director, Postbac and Summer Program
Services

Office of Intramural Training and Education

Office of Intramural Research

Office of the Director

Deborah Dozier-Hall, M.S.W.
Assistant Chief, Social Work Department
NIH Clinical Center

Gale A. Dutcher, M.L.S., M.S.
Deputy Associate Director
Specialized Information Services
National Library of Medicine

Paula Flicker, Ph.D.

Program Director

National Institute of General Medical
Sciences

Mary M. Gant, M.S.

Interagency Liaison

National Institute of Environmental Health
Sciences

Valery Gordon, Ph.D., M.P.H.

Senior Extramural Policy Officer

Office of Research Administration

National Institute of Biomedical Imaging and
Bioengineering

Fleanor E Hoff, Ph.D.

Health Science Policy Analyst

Office of Scientific Program and Policy
Analysis

National Institute of Diabetes and Digestive
and Kidney Diseases

Tanya Hoodbhoy, Ph.D.

Program Director

Office of Strategic Coordination

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Bonnie Kalberer, M.P.H.
Contractor

Office of Science Education
Office of Science Policy
Office of the Director

Tamara E. Lewis-Johnson, M.P.H., M.B.A.

Women’s Health Program Manager

Office of Special Populations and Research
Training

National Institute of Allergy and Infectious
Diseases

Barbara R. Marzetta, M.S.

Deputy Director

Office of Science and Technology
National Heart, Lung, and Blood Institute

Lori Mulligan

Chief, Office of Science Policy and Public
Liaison

National Center for Research Resources

Kate Nagy, M.A.
Senior Public Health Analyst
National Institute on Aging

Lisa A. Neuhold, Ph.D.
Retinal Diseases Program Director
National Eye Institute

Kathleen M. O'Leary, M.S.W.
Deputy Chief, Women's Programs
National Institute of Mental Health

Karen L. Parker, Ph.D., M.S.W.

Senior Health Science Analyst and Women's
Health Officer

Office of Science Planning and Assessment

National Cancer Institute

Linda Porter, Ph.D.

Program Director, Systems and Cognitive
Neuroscience Cluster

Division of Extramural Research and Training

National Institute of Neurological Disorders
and Stroke



Svetlana Radaeva, M.D., Ph.D.

Program Director, Division of Metabolism
and Health Effects

National Institute on Alcohol Abuse and
Alcoholism

Mona Rowe, M.C.P.

Associate Director, Science Policy Analysis
and Communication

Eunice Kennedy Shriver National Institute of
Child Health and Human Development

Lana O. Shekim, Ph.D.

Director, Voice and Speech Program

National Institute on Deafness and Other
Communication Disorders

Michael L. Spittel, Ph.D.

Social Scientist

Office of Behavioral and Social Sciences
Research

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Rachel M. Sturke
Evaluation Officer
Fogarty International Center

Derrick C. Tabor, Ph.D.

Program Official

Centers of Excellence

National Institute on Minority Health and
Health Disparities

Anne Tatum

Senior Legislative Analyst

Office of Communications and Public
Liaison

Office of the Director

Xenia Tigno, Ph.D., M.S.
Program Director
National Institute of Nursing Research

Bernadette Tyree, Ph.D.

Program Officer

National Institute of Arthritis and
Musculoskeletal and Skin Diseases

FiscAL YEARS 2011 & 2012

Cora Lee Wetherington, Ph.D.

Women and Sex/Gender Differences Research
Coordinator

National Institute on Drug Abuse

Denise G. Wiesch, Ph.D.

Scientific Review Officer
Epidemiology of Cancer Study Section
Center for Scientific Review

Rosann N. Wise
Program Analyst
National Human Genome Research Institute

Alternates

Diane Adger-Johnson

Minority Health Program Manager

National Institute of Allergy and Infectious
Diseases

Marin P. Allen, Ph.D.

Deputy Director

Office of Communications and Public
Liaison

Office of the Director

Nalani P. Anand
Fogarty International Center

James M. Anderson, M.D., Ph.D.

Director

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Sanja Basaric
Program Analyst
National Human Genome Research Institute

April L. Bennett

Contractor

National Institute of Environmental Health
Sciences

Anissa Brown, Ph.D.

Health Scientist Administrator

Office of AIDS Research

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director
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Victoria A. Cargill, M.D., M.S.C.E.

Director of Minority Research and Clinical
Studies

Office of AIDS Research

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Paul Cotton, Ph.D., R.D.

Program Director, Division of Extramural
Programs

National Institute of Nursing Research

Anthony Demsey, Ph.D.

Director

Office of Extramural Policy

National Institute of Biomedical Imaging and
Bioengineering

Dena Fischer, D.D.S.

Program Director

Clinical Research and Epidemiology

National Institute of Dental and Craniofacial
Research

Ruth S. Grossman, D.D.S.

Scientific Review Officer

National Institute of Biomedical Imaging and
Bioengineering

Mary C. Hanlon, Ph.D.

Health Science Policy Analyst

National Institute of Diabetes and Digestive
and Kidney Diseases

Walter Jones

Deputy Director for Management and
Diversity Operations

NIH Clinical Center

Robin I. Kawazoe

Deputy Director

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Karin L. Kolsky
Writer and Editor
National Institute on Aging

Donna Krasnewich, M.D., Ph.D.

Program Director

National Institute of General Medical
Sciences

Natalie Kurinij, Ph.D.
Health Scientist Administrator
National Eye Institute

Anita M. Linde, M.P.P.

Director

Office of Science Policy Planning

National Institute of Arthritis and
Musculoskeletal and Skin Diseases

Lonnie L. Lisle

Office of Health Communication and Public
Liaison

National Institute on Deafness and Other
Communication Disorders

Sheila A. McClure, Ph.D.
Health Scientist Administrator
National Center for Research Resources

Genevieve A. Medley
Health Science Analyst
National Cancer Institute

Sharon L. Milgram, Ph.D.

Director

Office of Intramural Training and Education
Office of Intramural Research

Office of the Director

Walter Mitton

Community Relations Specialist
Office of Community Liaison
Public Information Office
Office of the Director

Wendy J. Nilsen, Ph.D.

Health Scientist Administrator

Office of Behavioral and Social Sciences
Research

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Samia D. Noursi, Ph.D.

Deputy Coordinator, Women and Sex/
Gender Differences Research

National Institute on Drug Abuse

Estella C. Parrott, M.D., M.P.H.

Program Director, Reproductive Sciences
Branch

Eunice Kennedy Shriver National Institute of
Child Health and Human Development



Rose E. Pruitt

Federal Women'’s Program Manager

Office of Equal Opportunity and Diversity
Management

Office of the Director

Deidra Roach, M.D.

Health Scientist Administrator

National Institute on Alcohol Abuse and
Alcoholism

Catherine A. Roca, M.D.
Contractor
National Institute of Mental Health

Louise Rosenbaum, Ph.D.

Science Policy Analyst

National Institute of Arthritis and
Musculoskeletal and Skin Diseases

Jacques Rossouw, M.D.
Women's Health Initiative Branch
National Heart, Lung, and Blood Institute

Joan P. Schwartz, Ph.D.
Special Volunteer

Office of Intramural Research
Office of the Director

Susan Scolnik
Program Analyst
National Heart, Lung, and Blood Institute

FElaine Sierra-Rivera, Ph.D.
Scientific Review Administrator and
Deputy Chief
Oncology Sciences Integrated Review Group
Center for Scientific Review

Riju Srimal, Ph.D.

AAAS Fellow

Office of Science Policy and Planning

National Institute of Neurological Disorders
and Stroke

Nathaniel Stinson, Jr.,, M.D., Ph.D.

Acting Director, Division of Extramural
Activities

National Institute on Minority Health and
Health Disparities
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Stacy Wallick, M.P.H.
National Institute of Biomedical Imaging and
Bioengineering

NIH Coordinating Committee
on Research on Women's
Health, FY 2012

Representatives

Lee Alekel, Ph.D.

Program Officer

National Center for Complementary and
Alternative Medicine

Jennifer Alvidrez, Ph.D.

Health Scientist Administrator

National Institute on Minority Health and
Health Disparities

Jane C. Atkinson, D.D.S.

Director, Center for Clinical Research

National Institute of Dental and Craniofacial
Research

Gina M. Brown, M.D.

Director, Women and Girls Section

Office of AIDS Research

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

John T. Burklow

Director, Office of Communications and
Public Liaison

Office of the Director

Janine A. Clayton, M.D.

Director

Office of Research on Women's Health

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Deborah F. Cohen

Director, Postbac and Summer Program
Services

Office of Intramural Training and Education

Office of Intramural Research

Office of the Director
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Caroline H. Dilworth, Ph.D.

Health Scientist Administrator

Division of Extramural Research Training

National Institute of Environmental Health
Sciences

Gale A. Dutcher, M.L.S., M.S.
Deputy Associate Director
Specialized Information Services
National Library of Medicine

Paula Flicker, Ph.D.

Program Director

National Institute of General Medical
Sciences

Ruth S. Grossman, D.D.S.

Scientific Review Officer

National Institute of Biomedical Imaging and
Bioengineering

Fleanor E Hoff, Ph.D.

Health Science Policy Analyst

Office of Scientific Program and Policy
Analysis

National Institute of Diabetes and Digestive
and Kidney Diseases

Lydia Mann Kline
Science Policy analyst
Fogarty International Center

Jane Lockmuller, M.S.

Chief, Strategic Planning and Evaluation

National Institute of Allergy and Infectious
Diseases

Barbara R. Marzetta, M.S.

Deputy Director

Office of Science and Technology
National Heart, Lung, and Blood Institute

Kate Nagy, M.A.
Senior Public Health Analyst
National Institute on Aging

Lisa A. Neuhold, Ph.D.

Program Director for Fundamental Retinal
Processes

National Eye Institute

Kathleen M. O’Leary, M.S.W.
Acting Chief, Women’s Programs
National Institute of Mental Health

Karen L. Parker, Ph.D., M.S.W.

Acting Chief, Strategic Coordination Branch
and Women'’s Health Officer

National Cancer Institute

Sylvia L. Parsons

Program Analyst

National Center for Advancing Translational
Sciences

Svetlana Radaeva, M.D., Ph.D.

Program Director, Division of Metabolism
and Health Effects

National Institute on Alcohol Abuse and
Alcoholism

Mona Rowe, M.C.P.

Associate Director, Science Policy Analysis
and Communication

Eunice Kennedy Shriver National Institute of
Child Health and Human Development

Lana O. Shekim, Ph.D.

Director, Voice and Speech Program

National Institute on Deafness and Other
Communication Disorders

Barbara Sorkin, Ph.D.

Director, Botanical Research Centers Program

Office of Dietary Supplements

Office of Disease Prevention

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Michael L. Spittel, Ph.D.

Social Scientist

Office of Behavioral and Social Sciences
Research

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Lisa A. Strauss

Program Analyst

Office of Science Education
Office of Science Policy
Office of the Director

Anne Tatum

Senior Legislative Analyst

Office of Communications and Public
Liaison

Office of the Director



Xenia Tigno, Ph.D., M.S.
Program Director
National Institute of Nursing Research

Bernadette Tyree, Ph.D.

Program Officer

National Institute of Arthritis and
Musculoskeletal and Skin Diseases

Cora Lee Wetherington, Ph.D.

Women and Sex/Gender Differences Research
Coordinator

National Institute on Drug Abuse

Vicky Whittemore, Ph.D.

Program Director, Synapses, Channels, and
Neural Circuits

National Institute of Neurological Disorders
and Stroke

Rosann N. Wise
Program Analyst
National Human Genome Research Institute

Alternates

Diane Adger-Johnson

Minority Health Program Manager

National Institute of Allergy and Infectious
Diseases

Marin P. Allen, Ph.D.

Deputy Director

Office of Communications and Public
Liaison

Office of the Director

James M. Anderson, M.D., Ph.D.

Director

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Laura Bartlett
Technical Information Specialist
National Library of Medicine

Sanja Basaric
Program Analyst
National Human Genome Research Institute

FiscAL YEARS 2011 & 2012

Paul Cotton, Ph.D., R.D.

Program Director, Division of Extramural
Programs

National Institute of Nursing Research

Anthony Demsey, Ph.D.

Director

Office of Research Administration

National Institute of Biomedical Imaging and
Bioengineering

Jonelle Drugan, Ph.D., M.P.H.

Science Policy Analyst

National Institute of Arthritis and
Musculoskeletal and Skin Diseases

Dena Fischer, D.D.S., M.S.D., M.S.

Program Director

Clinical Research and Epidemiology

National Institute of Dental and Craniofacial
Research

Mary M. Gant, M.S.

Program Analyst

National Institute of Environmental Health
Sciences

Adrienne Goodrich-Doctor, Ph.D.

Strategic Planning and Evaluation Branch

National Institute of Allergy and Infectious
Diseases

Mary C. Hanlon, Ph.D.

Health Science Policy Analyst

National Institute of Diabetes and Digestive
and Kidney Diseases

Lauren Hill, Ph.D.
Public Health Analyst
National Institute of Mental Health

Walter Jones

Deputy Director for Management and
Diversity Operations

NIH Clinical Center

Robin I. Kawazoe

Deputy Director

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director
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Donna Krasnewich, M.D., Ph.D.

Program Director

National Institute of General Medical
Sciences

Natalie Kurinij, Ph.D.
Health Scientist Administrator
National Eye Institute

Anita M. Linde, M.P.P.

Director

Office of Science Policy Planning

National Institute of Arthritis and
Musculoskeletal and Skin Diseases

Lonnie L. Lisle

Office of Health Communication and Public
Liaison

National Institute on Deafness and Other
Communication Disorders

Genevieve A. Medley
Health Science Analyst
National Cancer Institute

Sharon L. Milgram, Ph.D.

Director

Office of Intramural Training and Education
Office of Intramural Research

Office of the Director

Wendy J. Nilsen, Ph.D.

Health Scientist Administrator

Office of Behavioral and Social Sciences
Research

Division of Program Coordination, Planning,
and Strategic Initiatives

Office of the Director

Samia D. Noursi, Ph.D.

Deputy Coordinator, Women and Sex/
Gender Differences Research

National Institute on Drug Abuse

Estella C. Parrott, M.D., M.P.H.

Program Director, Contraception and
Reproductive Health Branch

Eunice Kennedy Shriver National Institute of
Child Health and Human Development

Deidra Roach, M.D.

Health Scientist Administrator

National Institute on Alcohol Abuse and
Alcoholism

Jacques Rossouw, M.D.
Women'’s Health Initiative Branch
National Heart, Lung, and Blood Institute

Joan P. Schwartz, Ph.D.
Special Volunteer

Office of Intramural Research
Office of the Director

Elaine Sierra-Rivera, Ph.D.
Scientific Review Administrator and
Deputy Chief
Oncology Sciences Integrated Review Group
Center for Scientific Review

Nathaniel Stinson, Jr.,, M.D., Ph.D.

Acting Director, Division of Extramural
Activities

National Institute on Minority Health and
Health Disparities

Rachel M. Sturke
Evaluation Officer
Fogarty International Center

ORWH Staff, FY 2011

Vivian W. Pinn, M.D.

Associate Director for Research on Women's
Health, NIH

Director, ORWH

Janine A. Clayton, M.D.
Deputy Director

Angela C. Bates
Program Analyst

Lisa Begg, Dr.P.H., R.N.
Director, Research Programs

Sharon E. Gist
Program Specialist

Charles W. Hampp, Jr.
Administrative Technician



Eleanor Z. Hanna, Ph.D.
Associate Director for Special Projects
and Centers

Dorie A. Hightower
Communications Director

Sharron Jernigan-Jones
Program Support Assistant

Indira P. Jevaji, M.D.
Senior Medical Officer

Teresa R. Kendrix
Administrative Officer

Joslyn Y. Kravitz, Ph.D.
Program Analyst

Kimberly S. Kurilla-Gray
Secretary to the Director

Nichelle S. Lewis
Executive Assistant

Dennis F Mangan, Ph.D.
Health Scientist Administrator

Joan D. Nagel, M.D., M.P.H.
Medical Officer

Heidi Rosvold-Brenholtz
Communications Editor

Joyce E. Rudick
Director, Programs and Management

Charles A. Wells, Ph.D.
Senior Advisor to the Director

ORWH Staff, FY 2012

Janine A. Clayton, M.D.

Associate Director for Research on Women's
Health, NIH

Director, ORWH

Angela C. Bates
Program Analyst

Lisa Begg, Dr.P.H., R.N.
Director, Research Programs

FiscAL YEARS 2011 & 2012

Mary C. Blehar, Ph.D.
Senior Research Advisor

Sharon E. Gist
Program Specialist

Charles W. Hampp, Jr.
Program Specialist

Indira P. Jevaji, M.D.
Senior Medical Officer

Sharron Jernigan-Jones
Program Support Assistant

Stephanie Joseph
Program Analyst

Teresa R. Kendrix
Administrative Officer

Joslyn Y. Kravitz, Ph.D.
Program Analyst

Kimberly S. Kurilla-Gray
Secretary to the Director

Nichelle S. Lewis
Executive Assistant

Susan E. Maier, Ph.D.
Associate Director for Special Projects

E. Ann Mosher-Paulsen
Public Affairs Specialist

Joan D. Nagel, M.D., M.P.H.
Medical Officer

Susan M. Persons, M.A.
Chief of Staff

Heidi Rosvold-Brenholtz
Communications Editor

Joyce E. Rudick
Director, Programs and Management

Charles A. Wells, Ph.D.
Senior Advisor to the Director
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Report of the NIH Institutes and Centers

NATIONAL CANCER INSTITUTE

Executive Summary

Advances in cancer prevention, screening,

and treatment have resulted in declining

rates of cancer mortality among women in
recent years. These rates reflect noteworthy
decreases in some of the most common
cancers among women, such as lung, breast,
cervical, colorectal, and ovarian cancers, as
well as non-Hodgkin lymphoma. Deaths from
lung cancer have finally begun to decrease in
women, after rising continuously for several
decades. This trend reflects the decrease in
smoking rates over the past 40 years. Cancer
incidence rates among women have stabilized
over the past few years. Although the inci-
dence of breast cancer has increased slightly,
the rate of lung cancer—the leading cause of
cancer death among women—has decreased.
Despite this progress, cancer continues to take
a devastating toll on American women. The
most recent figures suggest that approximately
790,740 women in the United States will be
diagnosed with cancer in 2012, and 275,370
will die from the disease. Moreover, many
women from minority and underserved com-
munities continue to be disproportionately
affected by various forms of cancer.

As this report highlights, the National
Cancer Institute (NCI) has made notable
progress by conducting and supporting
research, training, health information dis-
semination, and other programs with respect
to cancer prevention and treatment as well
as continuing care of cancer patients. Many
of these programs—including clinical, basic,
translational, population-based, and dissem-
ination research—address cancers specific

to or primarily affecting women, as well as
cancers with high incidence or mortality
rates among women.

In the past 2 years, NCI-supported clinical
researchers have made important strides

in identifying better ways to prevent and
treat cancers that commonly afflict women.

Among the most promising advances

was the finding that the drug exemestane
(Aromasin®) significantly reduces risk

of invasive breast cancer in postmeno-
pausal women at high risk for developing
the disease. In addition, through a direct
comparison of new detection techniques,
the National Lung Screening Trial (NLST)
demonstrated a 20 percent reduction in
lung cancer deaths among trial participants
screened with low-dose helical CT, compared
with those who were screened with chest

x rays. Other noteworthy findings include
results from a bivalent HPV (human papil-
lomavirus) vaccine trial, which revealed that
two doses, instead of three, may be sufficient
to provide long-term protection against
development of cervical cancer.

NCI also is advancing both basic science

and translational research projects related

to women's health. Many of these projects
involve the innovative use of advanced
mouse models that mimic human disease.

In addition, NCI supports and conducts a
number of population-based projects, rang-
ing from studies focused on screening and
early detection to studies aimed at identifying
risk factors for poor outcomes. Researchers
have confirmed that the HPV-16 strain is the
dominant strain in the causation of cervical
cancer. This finding suggests that screening
women for specific HPV strains could iden-
tify women most at risk of developing cancer.

NCI remains dedicated to speeding the
delivery of knowledge and beneficial inter-
ventions to the community to reduce the
burden of cancer experienced by women.
The NCI Women'’s Health Officer is dedi-
cated to facilitating communication across
the Institute and to promoting collaboration
between NCI and other NIH Institutes and
Centers, Federal agencies, and nongovern-
mental organizations. NCI also is committed
to disseminating research advances to the
scientific community and the public and

has numerous resources related to wom-
en’s health. Additional information about
women'’s health issues related to cancer can
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be found on the award-winning NCI Web site
(http://www.cancer.gov).

Introduction

The American Cancer Society estimated that
275,370 women would die from cancer in
2012. Breast, colorectal, and lung cancers
are the most commonly diagnosed cancers
among women, collectively accounting for
52 percent of estimated cancer cases in this
population. Of these three, breast cancer is
the most common, representing 29 percent
of all new cases in women. Lung cancer
accounts for 14 percent of new cancer cases
among women, while colorectal accounts
for 9 percent. These same three cancers are
also the leading causes of cancer death in
women. Although breast cancer is the most
commonly diagnosed cancer among women,
lung cancer surpasses breast cancer as the
leading cause of cancer death in women.

Despite these statistics, significant progress

is being made in the fight against cancer.
Overall death rates from cancer have con-
tinued to decrease in both men and women
since the early 1990s. Between 2000 and
2009, cancer death rates in women decreased
an average of 1.5 percent per year. Colorectal
cancer and non-Hodgkin lymphoma death
rates both declined an average of 3.1 percent
per year from 2005 to 2009. Stomach cancer
death rates decreased 2.8 percent per year;
oral cavity and pharynx cancer, 2.2 percent;
ovarian cancer, 2.0 percent; breast cancer, 1.9
percent; leukemia, 1.4 percent; cervical can-
cer, 0.9 percent; and lung cancer, 0.7 percent.

Overall cancer incidence rates among women
stabilized between 2000 and 2009. Breast
cancer incidence rates increased slightly—an
average of 0.9 percent per year from 2005

to 2009. However, there have been declines
in other cancers common among women.
Between 2005 and 2009, colorectal cancer
incidence rates decreased an average of 2.1
percent per year; ovarian cancer and lung
cancer incidence rates both decreased by 1.5
percent per year; and cervical cancer inci-
dence rates decreased by 2.6 percent per year.
Steady declines in cancer incidence among
women also have been observed in other
cancer types, such as lymphoma and cancers
of the brain, uterus, and stomach.

These data indicate real progress in cancer
control. Primary prevention, early detec-
tion, and treatment have resulted in the vast
majority of changes. Decreases in cervical
cancer deaths are due primarily to early
detection; incidence rates are expected to
drop dramatically in the coming years due
to improvements in primary prevention,
including development of the human
papillomavirus (HPV) vaccine. The decrease
in colorectal cancer incidence rates largely
reflects increases in screening, which can
detect and remove precancerous polyps.
Decreases in mortality for many cancers, par-
ticularly breast and colon cancers, also can
be attributed to improved treatment strate-
gies, such as combination therapy, targeted
drugs, and genetic testing. Unfortunately,
improvement has not been the case for all
cancers. Incidence rates increased between
2000 and 2009 for two HPV-associated
cancers (oropharynx and anus). These
increases underscore the need for additional
prevention efforts for HPV-associated cancers,
including efforts to increase vaccination
coverage. Moreover, with many minority and
underserved women burdened by increased
rates of cancer incidence and mortality,
improvements have not been equal among
all populations.

NCI conducts and supports research, train-
ing, health information dissemination, and
other programs focused on the causes, diag-
nosis, prevention, and treatment of cancer,
as well as on rehabilitation and continuing
care for patients with cancer. NCI supports
numerous research programs and projects
that address cancers specific to or primarily
affecting women, especially those cancers
with high incidence or mortality among
women, as well as cancers that affect both
genders to a similar degree. These research
programs and projects focus on the full
continuum of the cancer challenge, from
prevention to survivorship, and range from
molecular and subcellular basic science
experiments to population-based studies and
community-based interventions.

NCI also is committed to disseminating
research advances to the scientific commu-
nity and to the public, and it has developed
numerous resources related to women'’s


http://www.cancer.gov

health. The award-winning NCI Web site,
Cancer.gov (http://www.cancer.gov), is the
Institute’s central vehicle for dissemination
of information to a diverse range of audi-
ences. NCI also provides a Spanish-language
version of its Web site, Cancer.gov en Espanol
(http://www.cancer.gov/espanol). NCI's Cancer
Information Service provides the latest, most
accurate information about cancer treatment,
clinical trials, early detection, and prevention
for cancer patients, their families, and the
public. U.S. residents can reach English- or
Spanish-speaking NCI information special-
ists by calling toll-free at 1-800-4-CANCER
(1-800-422-6237). An instant-messaging
service called LiveHelp is also available on
the NCI Web site.

Although far from comprehensive, the
following pages provide a representative sam-
pling of the activities and accomplishments
of NCI relative to women'’s health in FYs 2011
and 2012.

NCI Women'’s Health Officer

The NCI Women's Health Officer facilitates
communication across the Institute and pro-
motes collaboration between NCI and other
NIH Institutes and Centers, Federal agencies,
and nongovernmental organizations. The
Women'’s Health Officer develops and dis-
seminates reports and information on NCI's
research and research progress on cancers in
women, and she coordinates NCI's responses
to agency requests for information.

Accomplishments

This section provides highlights of NCI
women'’s health research administrative
supplements and other funded research rel-
evant to women'’s health. The relationship
of each highlight to the goals of the NIH
Strategic Plan for Women's Health Research
(http://orwh.od.nih.gov/research/strategicplan/
index.asp), hereafter referred to as Strategic
Plan, is noted at the end of the description
of each highlight.

FiscAL YEARS 2011 & 2012

Administrative Supplements to
NCI-Funded Research Projects:
Funding to Advance Research
on Cancers in Women

In 2011, the NCI Women's Health Officer
and the NCI Office of Science Planning
and Assessment (OSPA) launched a pro-
gram titled “Administrative Supplements to
NCI-Funded Research Projects: Funding to
Advance Research on Cancers in Women”
(http://grants.nih.gov/grants/guide/notice-files/
NOT-CA-12-001.html). This program was also
supported with funds provided by ORWH.
During the first year of this administrative
supplement program, a total of eight grant
supplements were awarded to basic and
translational research projects. The research
focuses of these grant supplements were
wide-ranging.

Basic research projects explored diverse
topics, including the role of somatic muta-
tion and gene fusion in ovarian cancer, the
characterization of novel viruses from human
genital areas, the mechanisms of ceramide
synthesis, the effects of stress on immune
function in cervical cancer, single nucleotide
polymorphisms in anti-inflammatory path-
ways in ovarian cancer, and the relationship
of estrogen metabolites to physical activity in
breast cancer. Diverse translational projects
focused on the influence of gender on the
interrelationship of smoking and mental
health and on the feasibility of nurse-patient
navigation intervention in lung cancer.

This supplement program was not lim-

ited to research projects. In addition to

the research grants, four scientific confer-
ences were supported through this funding
mechanism. These conferences served as a
forum to discuss research on cancer health
disparities among women, diagnosis and
treatment of pregnancy-related cancer in
women, the opportunities in cancer research
among women in developing countries,

and improved assessment of breast cancer
risk and the prevention of the development
of breast cancer. In total, $390,783 in grant
funding was provided to advance research on
cancer in women. Of this, OSPA contributed
$250,783, and ORWH provided $140,000.
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In its second year, this supplement program
continued to focus on advancing cancer
research, particularly on distinct characteris-
tics unique to women. Together with ORWH,
OSPA supported 10 administrative supple-
ment grants during this cycle; however, in FY
2012, only research grants were supported.
Topics were broad in focus and included the
study of hormone metabolite concentrations
and DNA methylation patterns in women
prenatally exposed to diethylstilbestrol
(DES); the effects of assisted reproductive
technology on development of childhood
cancer; defining the microenvironment

in breast cancer; the integration of tumor
models for predicting response in triple-neg-
ative breast cancer; the role of the PI3-kinase
(PI3K) signaling pathway in breast and
endometrial cancer cells; the relationship of
breast cancer subtype, ancestry, and risk fac-
tors in Hispanic women; the effectiveness of
low-dose tamoxifen in reducing breast cancer
risk in Hodgkin lymphoma survivors; and
the mechanisms of BRCA1-dependent DNA
damage responses. In year 2, OSPA supported
$297,650 in research grants, and ORWH
provided an additional $150,000 in funding
support. For FY 2012, a total of $447,650 in
grant support was administered through this
supplement program. This program maps to
Strategic Plan Goals 1, 3, and 6.

Research Highlights

This section provides highlights of FY 2011
and FY 2012 NCI research relevant to wom-
en’s health. Highlights are organized by nine
disease categories: AIDS-related malignan-
cies, brain cancer, breast cancer, colorectal
cancer, Burkitt’s ymphoma, cervical cancer,
lung cancer, ovarian cancer, and skin cancer.
The research highlights are further organized
by malignancy type and approach (e.g., biol-
ogy, prevention, treatment).

AIDS-Related Malignancies
Screening and Treatment

e AIDS Malignancy Clinical Trials
Consortium (AMC). AMC was established
in 1995 to evaluate clinical interventions
for the treatment and prevention of malig-
nancies in HIV-infected persons and to
investigate the biology of the malignancies

in the context of clinical trials. AMC is sup-
porting the two studies described below:

¢ Quadrivalent Human Papillomavirus
(HPV) Vaccine Among HIV+ Women in
India. India has one of the highest cervical
cancer incidence rates in the world, but
little is known about the prevalence and
incidence of cervical HPV infection in
Indian women, and even less is known
about HPV infection and cervical intraep-
ithelial neoplasia (CIN) in HIV+ Indian
women. A study has been initiated to
investigate the effect of the HPV vaccine
on HIV viral load and CD4+/CD8+ levels,
determine the serologic response of HIV+
women to the vaccine, and evaluate CIN
and the spectrum of HPV types at base-
line and after 1 year in HIV+ women in
Mumbai, India. This study addresses the
important problem of HPV-associated
cancers in HIV+ women by determining
whether the women will benefit from
HPV vaccination. This program maps to
Strategic Plan Goals 3 and 4.

Screening HIV+ Women for Anal Cancer
Precursors. HIV+ women have at least 14
times the risk of developing anal carcinoma
as does the general population, despite the
widespread use of highly active antiretrovi-
ral therapy. Like cervical cancer, anal cancer
appears to be preceded by high-grade intraep-
ithelial neoplasia and is strongly associated
with HPV infection. Little to no evidence
exists to define the optimal screening strat-
egy for anal intraepithelial neoplasia in the
context of HIV+ women. A multisite, mul-
tidisciplinary study will provide important
information regarding the test characteristics,
epidemiology, and natural history of anal
HPV infection and high-grade anal intraep-
ithelial neoplasia among a cohort of HIV+
women undergoing routine anal cytology
testing. The data will then be utilized to
perform comprehensive cost-benefit analyses
that will direct clinical decisions regarding an
optimal anal cancer screening approach for
these women. This program maps to Strategic
Plan Goals 2 and 3.

Women's Interagency HIV Study (WIHS).
WIHS—;jointly sponsored by NCI, the
National Institute of Allergy and Infectious
Diseases (NIAID), and the Eunice Kennedy



Shriver National Institute of Child Health
and Human Development (NICHD)—was
established in 1993 to investigate the impact
of HIV infection on women. Participants
include over 3,500 HIV+ and HIV- women.
Results indicate that Pap test abnormalities
are more common among HIV+ than HIV-
women; furthermore, HIV+ women treated
for cervical intraepithelial neoplasia (CIN)
are more likely to experience a recurrence of
their precancer than their HIV- counterparts.
Other findings are that the 5-year risk of
developing cervical cancer among women
with normal cervical cytology was similar in
HIV+ and HIV- women.

This program maps to Strategic Plan Goal 1.

Infrastructure

Developing Research Capacity in Africa for
Studies on HIV-Associated Malignancies.
The NCI Office of HIV and AIDS Malignancy
and the Fogarty International Center spon-
sored a training initiative to encourage
partnerships between U.S. and African
researchers, build multidisciplinary research
teams of African investigators, and enhance
the capacity for innovative research in Africa.
Described below are two awarded grants that
focused on women'’s health issues.

e Developing Rwandan Research Capacity
in Cervical Cancer and Other AIDS
Malignancies. This program proposes
to extend the partnership of the Albert
Einstein Cancer Center (Bronx, NY)
and the National University of Rwanda
to develop a multidisciplinary team
investigating operational, clinical, and
translational questions in cervical cancer
in HIV+ women and to extend the popula-
tion-based cancer registry to allow linkage
to an African computerized HIV tracking
system. This program maps to Strategic
Plan Goals 2, 3, and 4.

e Zambian Cervical Cancer Research
Capacity Initiative. This project seeks to
increase research capacity through collab-
orations between the University of North
Carolina, Chapel Hill, and the Centre for
Infectious Disease Research in Zambia.
Training will commence in the areas
of radiation, cervical cancer screening,
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oncology, gynecologic oncology, pathol-
ogy, virology, nutrition, epidemiology,
and biostatistics. This program maps to
Strategic Plan Goals 3 and 4.

Brain Cancer

Treatment

Possible Inhibitors of Brain Metastasis.
Brain metastases are a significant cause of
morbidity and mortality for patients with
cancer, and yet preventive and therapeutic
options remain an unmet need. Research
indicated that the addition of the protein
pigment epithelium-derived factor (PEDF)
rapidly stopped metastasis to the brain in a
breast cancer model while helping to pro-
tect neurons adjacent to the tumor site. In
addition, researchers tested pazopanib, an
antiangiogenic drug that significantly reduced
occurrence of brain metastases, in HER2+
breast cancer. This program maps to Strategic
Plan Goal 1.

Fitzgerald, D. P.,, Subramanian, P, Deshpande,
M., Graves, C., Gordon, L., Qian, Y., ... Steeg,
P. S. (2012). Opposing effects of pigment
epithelium-derived factor on breast cancer
cell versus neuronal survival: Implication for
brain metastasis and metastasis-induced brain
damage. Cancer Research, 72, 144-153.

Gril, B., Palmieri, D., Qian, Y., Smart, D.,
Ileva L., Liewehr, D. J., ... Steeg, P. S. (2011).
Pazopanib reveals a role for tumor cell B-Raf
in the prevention of HER2+ breast cancer
brain metastasis. Clinical Cancer Research, 17,
142-153.

Breast Cancer
Biology

The Cancer Genome Atlas Publishes
Comprehensive Characterization of the
Breast Cancer Genome. The Cancer Genome
Atlas (TCGA) is a program jointly sponsored
by NCI and the National Human Genome
Research Institute, with the aim to compre-
hensively characterize the genomes of more
than 25 tumor types. From data generated by
TCGA, including single-nucleotide polymor-
phisms, copy number variation, gene and
miRNA expression profiles, epigenomic land-
scape, and whole-exome or whole-genome
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sequencing, researchers were able to confirm
and further elucidate four of the stan-

dard molecular subtypes of breast cancer:
HER2-enriched, luminal A, luminal B, and
basal-like (also called triple-negative breast
cancer). Researchers hope these findings, as
well as the resulting resources provided to the
cancer genomics research community, will
become the foundation for future break-
throughs. This program maps to Strategic
Plan Goal 1.

The Cancer Genome Atlas Finds Genomic
Similarities Between Breast and Ovarian
Cancers. TCGA recently published genomic
data and analysis of samples from 825 breast
cancer patients. These data showed that one
subtype of breast cancer (basal-like) shares
many genetic features with high-grade serous
ovarian cancer. This finding suggests that

the two cancers may be of a similar genetic
origin, which might facilitate evaluation of
joint therapies for breast and ovarian cancers.
Understanding the similarities between these
cancer types will provide researchers with the
opportunity to compare treatments and out-
comes of both cancers. This program maps to
Strategic Plan Goal 1.

Identification of Specific Subtypes

of Triple-Negative Breast Cancer that
Disproportionately Impact African-
American and Hispanic Women.
Triple-negative breast cancer (TNBC)

lacks hormonal receptors for estrogen and
progesterone and for the receptor HER2
(human epidermal growth factor receptor
2). Therefore, therapies that target hormonal
receptors (e.g., tamoxifen and aromatase
inhibitors) or HER2 (e.g., trastuzumab,
lapatinib, and pertuzumab) are not effective
in treating this disease, as with tumors that
are hormone receptor-positive or HER2+.
Chemotherapy can be effective in some
women, but many women will suffer dis-
ease recurrence after initial therapy. Of the
approximately 209,000 cases of breast cancer
diagnosed in 2010, it is estimated that 15-20
percent (approximately 31,000-42,000
patients) were classified as TNBC. Groups at
higher risk of TNBC include women under
50, African-American and Hispanic women,
and women of lower socioeconomic status.
Regardless of the stage at diagnosis, women

with TNBC have poorer survival than those
with other breast cancers of the same stage.
Among women with TNBC, the 5-year
relative survival was 77 percent, compared
with 93 percent for women with other breast
cancers. African-American women with late-
stage TNBC fared worst, with a 5-year relative
survival of only 14 percent.

While TNBC is heterogeneous (not all
patients will have the same type of cell
abnormalities), about 80-90 percent of
TNBC falls into a subcategory called bas-
al-like breast cancer. In 2011, NCI-funded
researchers identified six distinct TNBC sub-
types, each with specific molecular candidate
targets, and developed cell lines for each
tumor subtype. These findings may provide
biomarkers that can be used for patient selec-
tion in the design of clinical trials, as well as
a way to measure response to treatment. This
study, together with others, has identified sev-
eral potential targets that may be amenable
to treatment. This program maps to Strategic
Plan Goal 1 and 2.

Assessment of Kinome Activity Allows
Rational Design of Combination Therapies
for Breast Cancer. Kinase inhibitors have
limited success in cancer treatment because
tumors circumvent their action. Using quan-
titative approaches, Specialized Programs of
Research Excellence (SPORE) investigators
assessed the activity of 50-60 percent of the
expressed cellular kinases in response to MEK
inhibition in triple-negative breast cancer.
This approach defines mechanisms of drug
resistance, potentially allowing individual-
ized rational design of combination therapies
for cancer. This program maps to Strategic
Plan Goals 1 and 2.

Identifying Mechanisms That Contribute

to Resistance to Targeted Therapies: HER2-
Amplified Breast Cancers. Trastuzumab is an
antibody used to treat women with HER2+
breast cancers. However, not everyone with
HER2+ cancer responds to the treatment,

and many patients develop resistance to the
therapy within 1 to 2 years. Researchers have
developed new systems to study when and
how resistance to trastuzumab develops.
Using these models, they found that loss of
the tumor suppressor PTEN function resulted
in a dramatic increase in the level of the



cytokine IL-6 produced by breast cancer cells.
This inflammation-associated cytokine then
promoted the expansion of a population of
breast cancer stem cells, which coincided with
the development of resistance to trastuzumab.
Interruption of the feedback loop with an
antibody that blocks IL-6-initiated signaling
reduced the population of breast cancer stem
cells, blocked the formation of distant metas-
tases, and prevented the development of
resistance to trastuzumab. This program maps
to Strategic Plan Goals 1 and 2.

Repression of a Cellular Protein Seen in
High-Density Breast Tissue as Well as

in Breast Tumors. Although high mam-
mographic density is considered one of

the strongest risk factors for developing
aggressive breast cancer, the genes involved
in modulating this clinical feature remain
unknown. NCI-funded scientists, using in
vitro and in vivo assays as well as experi-
ments employing normal and malignant
human breast tissue, have shown that the
level of expression of CD36, an important
cellular signaling protein, is necessary and
sufficient to control two important charac-
teristics that define mammographic density.
Modulating the expression levels of this
protein in the breast tissue could be a poten-
tial strategy to prevent cancer progression in
women with high-density breast tissue. This
program maps to Strategic Plan Goal 1.

DeFilippis, R. A., Chang, H., Dumont, N.,
Rabban, J. T., Chen, Y. Y., Fontenay, G. V., ...
Tisty, T. D. (2012). CD36 repression activates
a multicellular stromal program shared by
high mammographic density and tumor
tissues. Cancer Discovery, 2, 826-839.

The Art of Interpreting Epigenetic Activity.
To better understand the relationship
between a cancer cell’s epigenetic activity
and its phenotype, researchers undertook

a large-scale analysis of DNA methylation
patterns in primary invasive breast cancers.
Their aim was to understand the changes
that developed over time when compared
with the epigenetic state of normal mam-
mary tissue. Researchers were able to identify
a baseline DNA methylation pattern using
normal tissue from numerous unrelated
patients. From these data, researchers created
an index and ranked cancers in terms of how
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much they deviated from a “normal” base-
line breast methylation profile. This research
shows that it is possible to use routine breast
pathology samples and evaluate methyla-
tion reprogramming (relative to baseline)

for both epithelial and non-epithelial tissue
constituents to identify clinically and biologi-
cally relevant cancer subclasses. This program
maps to Strategic Plan Goal 1.

Killian, J. K, Bilke, S., Davis, S., Walker, R.

L., Jaeger, E., Killian, M. S., ... Meltzer, P. S.
(2011). A methyl-deviator epigenotype of
estrogen receptor-positive breast carcinoma is
associated with malignant biology. American
Journal of Pathology, 179, 55-65.

New Function for Breast Cancer Gene
BRCAL1. Scientists have uncovered a new
function for BRCA1, a gene most commonly
associated with hereditary breast and ovarian
cancer. Working on mouse cells, they discov-
ered that BRCA1 suppresses the expression
of another gene that codes for a microRNA
called miR-155, a known carcinogen. These
findings suggest that BRCA1 functions as a
tumor suppressor not only by playing a role
in DNA repair, as known previously, but also
by silencing a gene that can cause cancer
when overexpressed. If the BRCA1-associated
tumors are confirmed to be dependent upon
miR-155, it may be possible to treat heredi-
tary cancers by challenging them with agents
that can inactivate miR-155. This program
maps to Strategic Plan Goal 1.

Chang, S., Wang, R. H., Akagi, K., Kim, K.
A., Martin, B. K., Cavallone, L., ... Sharan, S.
K. (2011). Tumor suppressor BRCA1 epige-
netically controls oncogenic microRNA-155.
Nature Medicine, 17, 1275-1282.

NCI Mouse Models of Human Cancer
Consortium (MMHCC). A wide range of
cell and animal models are the mainstays of
basic and translational breast cancer research.
Despite the reliance on data generated
through translational and computational
applications of so many varied models, NCI
has never undertaken a systematic evalua-
tion of experimental breast cancer models
to define how each one relates to human
biology. A catalog of such information has
substantial potential to benefit the clinical
aspects of cancer research. For several years,
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MMHCC has been spearheading a research
community-wide project to assemble and
deploy best practices and standard operating
procedures (SOPs) for the use of transgenic
mouse models for translational research.
However, breast cancer modeling approaches
vary widely, so MMHCC is working with two
other Division of Cancer Biology programs,
the Integrative Cancer Biology Program and
the Tumor Microenvironment Network, to
extend cancer model best practices and SOPs
to human breast cancer cell lines, multicell
cultures, and xenografts.

e One MMHCC project developed a new
mathematical tool, FOCAL, to comb
through the vast amount of genomic
data from breast cancer specimens. Data
revealed that multiple driver genes exist
within the same tumor amplifications
or deletions, suggesting that, as tumors
grow, these alterations are selected because
they have an impact on multiple genes.
This same research group also examined
genetic heterogeneity among tumor cells
within a single tumor. Heterogeneity com-
plicates evaluation of cancer mechanisms
and treatment and the interpretation
of animal model systems, particularly
human-in-mouse xenograft models.
Researchers performed single nucleus
sequencing on a number of single cells
from 10 different cultured human breast
cancer cell lines after growth in culture.
Even in normal cell lines, up to 25 percent
of the cells in the population have differ-
ent patterns. In a BRCA1 cell line from a
typical triple-negative tumor, no two cells
had exactly the same profile. This behavior
can profoundly affect the tumor biology
of human cell lines grown in mice or as
three-dimensional cell cultures.

e Another MMHCC project focuses on
identifying genes and pathways that are
functionally involved in tumor recurrence.
Researchers here identified the SPSB1 pro-
tein as a functional contributor to breast
cancer recurrence. SPSB1 protects cells
from apoptosis induced by chemotherapy
or HER2/neu inhibition; elevated levels of
SPSB1 predict a high probability of relapse
in breast cancer patients, specifically in
women with ER- and HER2+ breast cancer

and independent of tumor grade and
basal subtype. This suggests that targeting
the SPSB1 pathway may prevent or delay
breast cancer recurrence.

e A genetically engineered mouse model
of ER+ (luminal) breast tumors is being
used to discover therapeutic targets for
tumors that recur after initial treatment
of estrogen ablation. One interesting
lead is emerging, a signal pathway that is
activated in 60 to 70 percent of all human
ER+ breast cancers; blocking that pathway
in the mice results in durable responses. A
small preclinical trial is under way, using
direct patient xenografts from women
with recurrent ER+ tumors, to test poten-
tial efficacy in patients.

This program maps to Strategic Plan Goal 1.

Normal Mammary Microenvironment
Suppresses the Tumorigenic Phenotype of
Mouse Mammary Tumor Cells. Emerging
results indicate that signals emanating from

a normal mammary microenvironment com-
bine to suppress the cancer phenotype during
glandular regeneration. Further study of
these signals offers the potential of improved
therapeutic possibilities for the control of
mammary cancer growth. This program maps
to Strategic Plan Goal 1.

Booth, B. W., Boulanger, C. A., Anderson,

L. H., & Smith, G. H. (2011). The normal
mammary microenvironment suppresses the
tumorigenic phenotype of mouse mammary
tumor virus-neu-transformed mammary
tumor cells. Oncogene, 30, 679-689.

Mutation of Thyroid Hormone Receptor-3
Predisposes to the Development of
Mammary Tumors in Mice. Correlative data
suggest that thyroid hormone receptor-8
(TRB) mutations could increase the risk of
mammary tumor development. Using a
mouse model, researchers showed for the
first time that a TR mutation promotes

the development of mammary hyperplasia
through the aberrant activation of signal
transducer and activator of transcription 5
(STAT5), thereby conferring a fertile genetic
ground for tumorigenesis. This study opens
the door for future studies in humans. This
program maps to Strategic Plan Goal 1.



Screening

Novel in vivo Imaging of Breast Cancer
Markers. Epidermal growth factor receptor
(EGFR) and HER?2 play an important role

in carcinogenesis; overexpression of one or
more members of the EGFR family has been
shown in a number of malignancies, includ-
ing breast and ovarian cancers. Researchers
have developed a novel method to detect
the expression levels of EGFR and HER2 in
vivo that could be helpful for detecting and
characterizing malignant tumors as well as
determining therapy. This program maps to
Strategic Plan Goal 3.

Breast Cancer Risk in Asian/Pacific
Islander and Hispanic-American Women.
NCI's Breast Cancer Risk Assessment Tool
(BCRAT) estimates a woman'’s personal risk
of developing invasive breast cancer and is
in widespread use by clinicians to counsel
their patients. Because BCRAT was initially
based on data from White women, NCI
researchers developed the Contraceptive and
Reproductive Experiences (CARE) model to
better predict breast cancer risk in African-
American women. Recently, NCI researchers
developed a more accurate model for
estimating breast cancer risk for Asian and
Pacific Islander women that has been incor-
porated into BCRAT. Work is also under way
to improve the model for predicting breast
cancer risk in Hispanic women. This program
maps to Strategic Plan Goals 3 and 4.

The Early Detection Research Network
(EDRN) Breast and Gynecological Cancers
Collaborative Group Validates Biomarkers
for Breast Cancer. The increase in incidence
of breast cancer observed over the past

20 years is almost entirely attributable to
improved imaging techniques, which have
allowed for the detection of ductal carcinoma
in situ (DCIS) and stage I cancer. The large
majority of these lesions remain indolent. At
the same time, there are many cancers that
are being missed by screening mammogra-
phy, many of which tend to be aggressive
disease, such as “interval” and HR-negative or
triple-negative breast cancer. The incidence of
the latter is significantly higher in premeno-
pausal women, where imaging screening
modalities are significantly less effective.
Furthermore, about 1-2 percent of women

FiscAL YEARS 2011 & 2012

diagnosed and treated for DCIS with surgery
will have another DCIS or invasive breast can-
cer within 5 to 10 years. Finally, the relative
risk of developing invasive breast cancer (IBC)
after a diagnosis of atypical ductal hyperpla-
sia (ADH) is 2-4 times as great as it is in the
general population. To address these issues,
investigators in the Breast and Gynecological
Cancers Collaborative group of EDRN are
working toward the validation of:

e Tissue-Associated Biomarkers. It is
important to validate tissue-associ-
ated biomarkers that identify women
diagnosed with ADH or DCIS, as these
women are at increased risk of developing
IBC and might benefit from risk reduction
with the use of chemoprevention agents,
such as tamoxifen.

e Biomarkers for Triple-Negative Breast
Cancer (TNBC). EDRN investigators have
teamed up with the goal of developing
a blood-based biomarker panel for the
routine screening of women over the age
of 40 to identify high-risk cases for TNBC
for more frequent imaging by mam-
mography and/or magnetic resonance
imaging. The overall study design involves
the identification of three distinct types
of blood-based biomarkers: autoantibod-
ies, protein antigens, and microRNAs.
The top-performing markers and their
combinations will be further validated
in a phase III case-control study for the
detection of TNBC using serial blood
specimens collected prior to clinical diag-
nosis from the cohorts of the Women's
Health Initiative study, the Risk of
Ovarian Cancer Algorithm study, and the
Prostate, Lung, Colorectal, and Ovarian
Cancer Screening Trial.

These programs map to Strategic Plan Goals
1 and 3.

Treatment

Trial Suggests New Treatment Option

for Some Women with Metastatic Breast
Cancer. Results from an NCI-funded phase
1T clinical trial suggest that, for some women
with metastatic breast cancer, combining two
drugs that work in different ways to disrupt
estrogen’s ability to promote cancer growth
may delay disease progression and death.
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In the SWOG (part of the NCI National
Clinical Trial Network) trial, women with
hormone receptor-positive metastatic breast
cancer treated with the aromatase inhibitor
anastrozole (Arimidex) and the antiestrogen
fulvestrant (Faslodex) had better progres-
sion-free and overall survival than women
who were treated with anastrozole alone or
anastrozole followed by fulvestrant. Both
drugs are already approved to treat metastatic
breast cancer. This program maps to Strategic
Plan Goal 3.

NCI Facilitates Design and Prioritization of
Trials for Breast, Gynecologic Cancers. NCI
has formed Scientific Steering Committees
(SSCs) for both breast and gynecologic
cancers to leverage existing Intergroup,
Cooperative Group, SPORE, and Cancer
Center structures to develop, evaluate, and
prioritize concepts for phase Il and large
phase III clinical trials. The role of SSCs

is to increase information exchange at an
early stage of trial development, increase

the efficiency of clinical trial collaboration,
and reduce redundancy for phase II and

III clinical trials. This ensures a nationally
coordinated effort to implement optimally
designed, high-priority clinical trials. This
program maps to Strategic Plan Goal 3.

Limited Efficacy of Antiangiogenic Agents

in Treating Breast Cancer. Antiangiogenic
agents restrict blood flow, a function that can
result in tumor hypoxia and, in turn, stim-
ulate the growth of cancer stem cells (CSC)

in the tumor. CSCs have tumor-initiating
capabilities and a high metastatic potential. In
this study, NCI-funded researchers examined
the effect of angiogenesis inhibitors on the
growth of human breast cancer cells in culture
and in mice. They found that the antiangio-
genic agents did increase CSCs in the tumor
and suggest that, in order to improve patient
outcome, these agents need to be combined
with cancer stem cell-targeting drugs. This
program maps to Strategic Plan Goal 1.

Conley, S. J., Gheordunescu, E., Kakarala, P,
Newman, B., Korkaya, H., Heath, A. N., ...
Wicha, M. S. (2012). Antiangiogenic agents
increase breast cancer stem cells via the
generation of tumor hypoxia. Proceedings of
the National Academy of Sciences of the United
States of America, 109, 2784-2789.

Blocking the Growth of Metastases. Survival
rates for breast cancer that has metastasized
continue to be below 25 percent; thus,
understanding and preventing metastasis is
critical. Previous studies identified the first
metastasis suppressor gene, the human non-
metastatic gene 23 (NM23-H1). An inverse
relationship between NM23-H1 and expres-
sion of lysophosphatidic acid receptor 1 gene
(LPA1) has also been reported. However, the
effects of LPA1 inhibition on primary tumor
size, metastasis, and metastatic dormancy
have not been investigated. In two different
mouse models, the inhibition of LPA1 with
the drug Debio-0719 prevented the growth of
metastases. These data suggest that Debio-
0719 stands as one of the first compounds

to induce metastatic dormancy and holds
promise for eventual testing in patients with
cancer. This program maps to Strategic Plan
Goals 1 and 2.

Marshall, J. C., Collins, J. W., Nakayama, J.,
Horak, C. E., Liewehr, D. J., Steinberg, S. M.,
... Steeg, P. S. (2012). Effect of inhibition

of the lysophosphatidic acid receptor 1 on
metastasis and metastatic dormancy in breast
cancer. Journal of the National Cancer Institute,
104, 1306-1319.

Targeted Therapies for Triple-Negative
Breast Cancer (TNBC). Ongoing clinical
trials are examining the role of antiangiogen-
esis agents, platinum compounds, poly ADP
ribose polymerase (PARP) inhibitors, and
other targeted agents in TNBC, in addition

to molecular profiling to help determine
which subtypes of TNBC will respond to the
different therapies. NCI intramural research-
ers identified two genes (CHK1 and RRM1/2)
that are intimately related to the growth of
TNBC cells in a synergistic manner. Based
upon these results, NCI is developing a
clinical trial to treat these TNBC patients with
drugs that target these genes. This program
maps to Strategic Plan Goals 1 and 3.

Genetic Signature Linked to Risk of Breast
Cancer Recurrence. The NCI-sponsored
Trial Assigning Individualized Options for
Treatment (Rx), or TAILORx, for lymph
node-negative breast cancer, and Rx for
Positive Node, Endocrine Responsive Breast
Cancer, or R<PONDER, for lymph node-pos-
itive breast cancer, are two of the first trials to



examine a methodology for more accurately
determining appropriate cancer treatment.
They utilize a molecular profiling test
(Oncotype DX) to analyze whether genes
that are frequently associated with risk of
recurrence for women with early-stage breast
cancer can be used to assess the likelihood
of recurrence and predict the effectiveness

of chemotherapy. TAILORx and RxPONDER
seek to incorporate this information into
clinical decision making and, thus, spare
women unnecessary treatment if chemother-
apy is not likely to be of substantial benefit.
This program maps to Strategic Plan Goal 3.

Prevention

New Chemopreventive Agents for Breast
Cancer. The Division of Cancer Prevention
(DCP) completed two phase I studies
through the DCP Consortia for Early Phase
Prevention Trials in which it examined
multiple doses of agents that may reduce the
incidence of estrogen receptor (ER)- and ER+
breast cancer. In a phase IB study of atorvas-
tatin, DCP researchers found that atorvastatin
significantly reduced C-reactive protein, cho-
lesterol, and low-density lipoprotein, with
minimal grade I and II toxicity observed.

DCP also conducted multiple phase II studies
examining agents that may prevent ER+ breast
cancer. Preliminary results show a statistically
significant change in mammographic density
in postmenopausal women after 1 year on
exemestane and a reduction in PS2, an estro-
gen response gene. DCP examined the use

of local therapy for breast cancer prevention.
When comparing transdermal 4-hydrox-
tamoxifen (4-OHT), an active metabolite of
tamoxifen, to oral tamoxifen in women with
DCIS, researchers found that while mean
plasma 4-OHT levels in 4-OHT and tamox-
ifen groups were significantly different, the
mean breast adipose tissue levels were similar.
Both groups had decreased proliferation as
measured by KI-37 expression. These results
are positive steps forward towards develop-
ing agents with a better risk-benefit ratio for
breast cancer prevention. This program maps
to Strategic Plan Goal 3.

Exemestane Substantially Reduces Breast
Cancer Risk. A multicenter study found that
the drug exemestane, an aromatase inhibitor,

FiscAL YEARS 2011 & 2012

significantly reduced invasive breast can-
cers in postmenopausal women who were
at moderately increased risk for breast
cancer. In the MAP.3 trial, which enrolled
4,560 women, only 11 women assigned to
exemestane developed an invasive breast
cancer, compared with 32 women who
took the placebo. Exemestane use also led
to a statistically significant reduction in the
development of DCIS. Further, the invasive
tumors that did develop in women taking
exemestane were less aggressive than those
in the placebo group. This is the third drug
that has been shown to reduce breast cancer
risk. This program maps to Strategic Plan
Goal 3.

Risk Factors

Study Evaluates Physical Activity and Breast
Cancer Risk. Investigators conducted a pro-
spective cohort study of Chinese women aged
40 to 70 years to evaluate their risk of breast
cancer in relation to physical activity, includ-
ing adolescent and adult exercise, household
activity, and walking and cycling for trans-
portation. Breast cancer risk was lower for
women with the least amount of occupa-
tional sitting time and with the highest
amount of occupational energy expenditure.
Adult exercise at or above the recommended
level was associated with lower breast cancer
risk in postmenopausal women. This pro-
gram maps to Strategic Plan Goals 1 and 4.

Genetic Variation Linked to Risk of Breast
Cancer. The Cancer Genetic Markers of
Susceptibility (CGEMS) project is NCI's
major strategic initiative that uses genome-
wide association studies (GWAS) to uncover
inherited genetic susceptibility for a variety of
cancers. CGEMS researchers identified genetic
variations in 2 regions of DNA, located on
chromosomes 1 and 14, which may be asso-
ciated with the risk of sporadic breast cancer.
Recently, researchers investigated common
risk alleles for estrogen receptor-negative
(ER-) breast cancer in multiple populations
by combining GWAS data from women of
African ancestry and European ancestry.

They identified a common risk variant for
ER- breast cancer at the TERT-CLPTM1L locus
on chromosome 5p15. Further study of these
regions may help to identify possible mecha-
nisms that contribute to the development of
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breast cancer. This program maps to Strategic
Plan Goals 1 and 4.

Multigenerational Impact of Diet and
Estrogen Exposure on Breast Cancer Risk.
The NCI Integrative Cancer Biology Program
(ICBP) is administered by the Division of
Cancer Biology and supports a number

of centers employing a systems biology
approach to generate new insights and com-
putational models into the study of cancer.
The Georgetown University ICBP Center has
developed a novel in vivo model to study
the critical role of estrogen on both the risk
of developing breast cancer and the risk of
developing drug resistance. Georgetown
researchers established that in utero estro-
gen exposures can increase breast cancer risk
across generations through estrogen-associ-
ated epigenetic modifications. They showed
that maternal exposure to exogenous estro-
gen during pregnancy increases both de novo
and acquired resistance to tamoxifen. In con-
trast, prepubertal exposure to genistein (soy
phytoestrogen) reduces tamoxifen resistance
and prevents recurrence. This study indicates
that maternal exposure to a diet high in fat or
external estrogen during pregnancy increases
mammary cancer risk in multiple generations
of offspring. They observed that a maternal
high-fat diet increases mammary cancer

risk in the daughters and granddaughters.
Maternal estrogen exposure increased the risk
in three consecutive generations (daughters,
granddaughters, and great-granddaughters),
indicating that the effects are transgenera-
tional for the maternal estrogen exposure but
multigenerational for the maternal high-fat
exposure. This program maps to Strategic
Plan Goal 1.

de Assis, S., Warri, A., Cruz, M. 1., Laja, O,
Tian, Y., Zhang, B., ... Hilakivi-Clarke, L.
(2012). High-fat or ethinyl-oestradiol intake
during pregnancy increases mammary cancer
risk in several generations of offspring. Nature
Communications, 3, 1053.

Molecular Link between BRCA1 Protein
Levels and Obesity. Researchers have defined
a possible molecular link between breast can-
cer risk and obesity. The study results show
that a protein called C-terminal binding
protein acts to control a gene linked to breast
cancer risk (BRCAL1) in rapidly growing cells

by monitoring and responding to how the
cells use and store energy (metabolic state).
This program maps to Strategic Plan Goal 1.

Di, L. ]., Fernandez, A. G., De Siervi,

A., Longo, D. L., & Gardner, K. (2010).
Transcriptional regulation of BRCA1 expres-
sion by a metabolic switch. Nature Structural
& Molecular Biology, 17, 1406-1413.

Adverse Health Outcomes in Women
Exposed in utero to Diethylstilbestrol. A
large NCI study of the daughters of women
who had been given diethylstilbestrol (DES),
the first synthetic form of estrogen, during
pregnancy has found that exposure to the
drug in utero is associated with many repro-
ductive problems and an increased risk of
certain cancers and precancerous conditions.
Compared with non-DES-exposed women, as
adults, women exposed to DES in utero had
eight times the risk of neonatal death, almost
five times the risk for preterm delivery, and
nearly four times the risk of an ectopic preg-
nancy. In addition, DES-exposed daughters
were twice as likely to experience infertility.
Risks of breast cancer or neoplastic cervical
lesions were approximately doubled and
persisted until age 55. The data also showed
a 40-fold increased risk of clear cell adenocar-
cinoma in women exposed to DES in utero,
persisting until at least age 40. This program
maps to Strategic Plan Goal 3.

Study of Breast, Ovarian, and Endometrial
Cancers in Poland. NCI researchers and
external collaborators are conducting a large
population-based study in Poland to assess
the role of environmental and genetic factors
in the risk of breast, ovarian, and endome-
trial cancers. NCI researchers were among
the first to show that nongenetic and genetic
risk factors for breast cancer vary by hormone
receptor status; data from this study further
suggested etiological differences between
luminal A and basal tumors. Recently,
researchers found that high sex steroid con-
centrations are more strongly related to ER+/
progesterone receptor (PR)+ breast cancers
than ER-/PR-. This program maps to Strategic
Plan Goals 3 and 4.

Study Evaluates Breast Density as Breast
Cancer Risk Factor. NCI researchers and
extramural colleagues have undertaken a



study to understand the determinants of
breast density and the mechanisms by which
it elevates breast cancer risk. Researchers are
now comparing novel volumetric density
measures with standard area assessments

as well as exploring whether regional varia-
tion in density is related to risk factors and
pathologic diagnosis. In addition, researchers
evaluated the relationship between breast
density and risk of death from breast cancer
and all causes. They found that high mam-
mographic breast density was not associated
with risk of death from breast cancer or death
from any cause after accounting for other
patient and tumor characteristics. Thus, risk
factors for the development of breast cancer
may not necessarily be the same as factors
influencing the risk of death after breast
cancer has developed. This program maps to
Strategic Plan Goal 3.

Postpartum Breast Remodeling, Lactation,
and Breast Cancer Risk. NCI researchers are
developing a study that will seek to under-
stand the relationships between lactation,
postpartum breast remodeling, and breast
cancer risk. The “bench” aims of this project
are to develop optimal methods for collect-
ing and fractionating milk into liquid and
cellular components. The “bedside” aims

of this project focus on evaluating these
methods among first-time Black and White
mothers of varying ages. The long-term goal
is to develop the optimal means for milk
collection and processing for large epide-
miological studies of the risk of early-onset,
aggressive breast cancers. This program maps
to Strategic Plan Goal 3.

Miillerian Inhibiting Substance and Cancer
Risk. NCI researchers are studying the associ-
ation between Miillerian inhibiting substance
(MIS), a factor that inhibits the growth of
mammary ducts, and cancer risk. Recently,
researchers demonstrated that MIS is directly
associated with breast cancer risk, and they
are currently assessing MIS with respect to
ovarian and cervical cancer. This program
maps to Strategic Plan Goal 1.

Pilot Study to Evaluate Breast Cancer
among African Women. There is little infor-
mation on breast cancer that occurs among
African women, although data suggest that,
as in African-American women, the cancers
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that develop among African women tend

to occur at younger ages and have worse
prognostic features than those occurring
among American Caucasians. Given that
breast cancer incidence rates are increasing
in many African nations and that treatment
options are limited in those countries, there
is a critical need for better understanding

the pathogenesis of breast cancer in Africa
and identifying risk factors that might be
used in primary prevention among African
women. As an initial step in conducting a
full-scale molecular epidemiologic study of
breast cancer in Ghana, a pilot study will be
conducted to determine the feasibility of all
phases of the study. The pilot will test the
infrastructure needed to conduct a molecular
epidemiologic study, determine the number
of available cases, define methods for subject
recruitment (for both cases and comparison
subjects), and assess procedures for collect-
ing questionnaire-based interviews and for
processing, storing, and transporting biologic
specimens. This program maps to Strategic
Plan Goals 3 and 4.

Burkitt's Lymphoma
Risk Factors

Effects of Malaria on Epstein-Barr Virus
(EBV) Persistence and Maternal Transfer in
Burkitt's Lymphoma. Burkitt's lymphoma
has a complex etiology, often involving EBV
infection. Preliminary data suggests that
repeated infection with Plasmodium falci-
parum malaria during pregnancy diminishes
the infant’s ability to control subsequent EBV
infections, thus increasing the incidence of
endemic Burkitt's ymphoma. Investigators
are examining a cohort of pregnant women
in Africa to determine if malarial infection
affects in utero maternal transfer of EBV-
specific antibodies and reduces a child’s
passive immunity to subsequent EBV infec-
tion. Results have potential for quick clinical
translation that could result in substantial
impact on the prevention and treatment of a
deadly childhood cancer. This program maps
to Strategic Plan Goals 3 and 4.
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Cervical Cancer

Screening

Accurate Detection of Cervical Cancer Using
Optical Spectroscopy Reduces Unnecessary
Biopsies and Health Care Costs. The
screening for cervical cancer in high-resource
settings is based on the use of the Pap smear,
a cytological sampling of the cervix, followed,
if positive, by visualization via colposcopy,
and finally by ablation therapy. The whole
process, from screening to treatment, can

take several weeks and repeated visits to the
medical facility. The development of inex-
pensive miniature optical sensors that probe
potentially cancerous tissue in real time
would allow for the screening, detection, and
possibly treatment of cervical cancer in one
visit. A recent study showed that this device
had high sensitivity and specificity in detect-
ing diseased tissue, with accuracy similar to
colposcopy. The use of this device would
eliminate the Pap smear and a repeat visit to
the health care facility. In regions of the world
where follow-up monitoring and repeated
visits constitute a challenge, employing such a
device can save lives while controlling health
care costs. This program maps to Strategic
Plan Goals 2 and 3.

Multi-Society, Evidence-Based Cervical
Cancer Screening Guidelines. The American
Cancer Society, the American Society for
Colposcopy and Cervical Pathology, and the
American Society for Clinical Pathology, in
conjunction with the NCI Division of Cancer
Prevention, convened a workshop to develop
evidence-based cervical screening guidelines.
The resulting consensus guidelines were
published in 2012. These screening recom-
mendations for cervical cancer prevention
and early detection will have an impact on
tens of millions of women in the United
States. These guidelines harmonize with
separate recommendations put forth by the
U.S. Preventive Services Task Force (USPSTF).
USPSTF recommends against screening for
women under 21 years of age, and it recom-
mends screening in women aged 21 to 65
years with cytology (Pap smear) every 3 years
or, for women aged 30 to 65 years who want
to lengthen the screening interval, screening
with a combination of cytology and HPV
(human papillomavirus) testing every 5

years. This program maps to Strategic Plan
Goal 5.

Concurrent Testing for HPV and Cervical
Cytology. NCI researchers found that, for
women aged 30 and older, a single negative
HPV test was sufficient to provide strong
reassurance against a diagnosis of cervical
cancer over 5 years. HPV testing also resulted
in earlier identification of women at high
risk of cervical cancer, especially cervical
adenocarcinoma, a tumor that is rising in
incidence in the United States. Finally, having
a normal Pap test and a negative HPV test
was associated with about the same cancer
risk as a negative HPV test alone. This finding
strongly suggests that reserving Pap testing
only for HPV+ women could protect women
while reducing the number of Pap tests by 95
percent within this population. This program
maps to Strategic Plan Goal 3.

Early Detection Research Network-Funded
Studies Develop Biomarkers for Cervical
Cancer. More than 90 percent of cervical
cancer cases are associated with HPV infec-
tion. Although a risk factor, detection of HPV
DNA in cervical tests by itself is not a sufficient
biomarker to indicate the presence of prema-
lignant cervical lesions and their progression
to malignancy. Hence, a reliable, noninvasive
early detection and risk assessment program is
necessary to stratify the female population and
identify those with the disease at an early, cur-
able stage, or individuals with premalignant
lesions destined to progress to malignancy.
During 2011 and 2012, the Early Detection
Research Network funded three studies whose
focus is to develop such biomarkers:

e Transrenal Molecular Diagnostic Assay
Platform. This trial will lead to the devel-
opment of new noninvasive diagnostic
assays for the early detection of HPV-
related cervical tumors, the monitoring
of therapeutic response, and enhanced
detection of disease recurrence. A noninva-
sive, urine-based transrenal DNA (TrDNA)
test that detects infection with high-risk
HPYV strains will be performed in urine
collected from women with low-grade
squamous intraepithelial cervical lesions,
women with high-grade squamous
intraepithelial lesions, and women with
cancer who visit a cervical cancer high-risk



prevention clinic. The long-term goals of
this project are to determine the public
health feasibility and medical efficacy of
screening a general population for high-
risk HPV DNA in urine as a screening test
for HPV-associated cervical tumors.

e HPV 16 DNA Methylation Biomarkers.
In this study, the investigators are validat-
ing promising HPV 16 DNA methylation
biomarkers that can distinguish between
high-grade cervical intraepithelial neo-
plasia (CIN3) and low-grade CIN1. HPV
16/18 infections can cause cervical cancer,
but they are benign and transient in most
women. For these women, colposcopy
unnecessarily increases the risk of CIN
overdiagnosis and overtreatment. A novel
secondary screening assay to assess the
risk of cervical precancer in HPV 16/18+
women would enable their safe triage
to colposcopy. The goal of the funded
research is to validate promising HPV 16
DNA methylation biomarkers to ulti-
mately fulfill this unmet need and prevent
unneeded colposcopy procedures.

e Prognostic Biomarkers for the Diagnosis
of Some Cervical Cancers. This DCP-
funded study is testing the hypothesis that
DNA methylation in specific regions of
the E6 and E7 HPV 16 genes is associated
with decreased likelihood of developing
advanced cervical intraepithelial neopla-
sia (CIN2 and CIN2+). The investigators
have demonstrated that a higher degree of
HPV16 E6/E7 DNA methylation assayed
in exfoliated cervical cells was associated
with a 79 percent reduced likelihood of
being diagnosed with CIN. Preliminary
studies by the investigators have demon-
strated a strong inverse association
between folate and risk of developing
HPV 16-associated CIN. This study will
confirm the association of HPV 16 DNA
methylation at specific sites with CIN2
to determine whether increased levels
of circulating folate increase further the
degree of association of HPV 16 DNA
methylation with decreased likelihood of
diagnosis of CIN2.

These programs map to Strategic Plan Goals
1and 2.
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Treatment

HPV Vaccine Trial Assessing Duration of
Protection, Evaluating Long-Term Effects.
NCI researchers are conducting a random-
ized, controlled phase III clinical trial of the
bivalent HPV vaccine (Cervarix®) manufac-
tured by GlaxoSmithKline to prevent HPV
16/18 infections and their associated cervical
lesions. The study has confirmed that the
HPV vaccine is highly effective in preventing
persistent infections with HPV types 16 and
18 and that there is evidence of cross-protec-
tion against other cancer-causing HPV types
not targeted by the vaccine: HPV types 31,
33, and 45. Vaccination benefits appear to be
greatest when the vaccine is given to young
women before they have initiated sexual
activity. Data from the trial demonstrated
that three doses of the HPV vaccine may

not be necessary, as similar vaccine efficacy
against cervical HPV 16/18 infection was
observed among women who received two
doses, and even a single dose, of the HPV
vaccine. The study has found no therapeutic
effect for the vaccine in women previously
infected with HPV. This program maps to
Strategic Plan Goal 3.

Risk Factors

Effect of Pap Smear Collection and
Carrageenan on Cervicovaginal HPV
Infection in a Model System. HPV infec-
tion is thought to require trauma to the
cervicovaginal epithelium. Researchers used
a primate model to determine whether a
Pap smear, which disrupts the epithelium

by design, renders the cervix more suscepti-
ble to HPV infection. The findings indicate
that a Pap smear might lead to a transiently
increased susceptibility to HPV infection

and that using a carrageenan-based gel, a
sulfonated polysaccharide extracted from red
algae, during the examination might mitigate
this enhancement. This program maps to
Strategic Plan Goal 1.

Roberts, J. N., Kines, R. C., Katki, H. A., Lowy,
D. R,, & Schiller, J. T. (2011). Effect of Pap
smear collection and carrageenan on cervico-
vaginal human papillomavirus-16 infection
in a thesus macaque model. Journal of the
National Cancer Institute, 103, 737-743.
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Prevention

Population-Based Cohort Studies Focus on
HPV. Recently, Study to Understand Cervical
Cancer Early Endpoints and Determinants
(SUCCEED) investigators found that,
although women may be infected with multi-
ple HPV types, only one HPV strain, HPV 16,
predominated in the discrete cervical biopsies
in which precancerous cells were apparent.
This discovery confirms the dominant role of
the HPV 16 strain in the causation of cervical
cancer and contributes to data that indicate
that screening women for specific HPV strains
could identify those women most at risk of
developing cancer. This program maps to
Strategic Plan Goal 3.

Lung Cancer

Screening

Lung Cancer Screening Trial Results Show
Mortality Benefit with Low-Dose CT.

The National Lung Screening Trial (NLST)
compared two ways of detecting lung cancer:
low-dose helical computed tomography (CT,
also known as spiral CT) and standard chest
X-ray. Both chest X-rays and low-dose helical
CT scans have been used to find lung cancer
early, but the effects of these screening tech-
niques on lung cancer mortality rates had
not been determined. NLST enrolled more
than 50,000 current or former heavy smokers
from more than 30 sites across the United
States. NLST reported initial trial results in
November 2010, showing 20 percent fewer
lung cancer deaths among trial participants
screened with low-dose helical CT as com-
pared with those who were screened with
chest X-rays. An ancillary finding showed that
all-cause mortality (deaths due to any factor,
including lung cancer) was 7 percent lower
in those screened with low-dose helical CT.
A substantial portion of this lower rate was
attributable to reduced rate of lung cancer.
The possible disadvantages of helical CT
include the cumulative effects of radiation
and surgical and medical complications in
patients who prove not to have lung cancer.
These risks must be weighed against the
advantage of a significant reduction in lung
cancer mortality. This is the first controlled
trial to show a decreased mortality from lung
cancer from any screening procedure. Despite

this success, it still must be emphasized that
not smoking is the most effective way to
reduce the risk of dying from lung cancer.
This program maps to Strategic Plan Goal 2.

Treatment

Studies Exploring Antiestrogen Agents in
Treatment of Lung Cancer and Signaling in
Lung Cancer. The University of Pittsburgh
Lung Cancer SPORE, in collaboration with
investigators at the University of California,
Los Angeles, and the Translational Oncology
Research International network, is involved
in two randomized phase II clinical trials for
the treatment of non-small cell lung cancer.
The first trial studied erlotinib, a tyrosine
kinase inhibitor, in combination with ful-
vestrant, an estrogen receptor inhibitor, in
patients with non-small cell lung cancer. The
second is studying fulvestrant, the antiestro-
gen agent anastrazole, and the antiangiogenic
drug bevacizumab as a consolidation therapy
regimen for postmenopausal women with
late-stage non-small cell lung cancer. Both
trials collected specimens for biomarker
analysis. Results from the two trials will be
available in 2013. This program maps to
Strategic Plan Goal 3.

Ovarian Cancer
Biology

BRCA1 and BRCA2 Mutations and Ovarian
Cancer Survival. NCI researchers conducted
a pooled analysis of 26 observational studies
of women with ovarian cancer to characterize
the survival of BRCA carriers with epithe-

lial ovarian cancer (EOC) compared with
those patients without BRCA mutations.
Among patients with invasive EOC, having

a germline mutation in BRCA1 or BRCA2
was associated with improved 5-year overall
survival, and BRCA2 carriers had the best
prognosis. This program maps to Strategic
Plan Goal 3.

Mechanism Responsible for Transforming
Normal Cells Surrounding Ovarian Cancer
Cells into Cells that Promote Tumor
Growth Identified. Researchers have eluci-
dated the molecular changes that convert
normal cells surrounding ovarian cancer
cells into ones that promote tumor growth
and metastasis. This transformation is the



result of altered expression of three specific
small molecules called microRNAs, which
are important regulators of cellular functions.
Restoring the pattern of expression of these
three microRNAs reduced their cancer-pro-
moting characteristics. Targeting microRNAs
in the cells that surround the tumor cells
may be a promising new therapy for ovarian
cancer. This program maps to Strategic Plan
Goal 1.

Insights into the Mechanism of Invasion
and Metastasis of Ovarian Cancer. IKK-TRe
was identified previously as a breast cancer
oncogene and was associated with poor clin-
ical outcome in ovarian cancer. Researchers
found evidence that IKK-€ is a key coordi-
nator of invasion and metastasis in ovarian
cancer. Inhibition of IKK-e signaling thus
emerges as a viable therapeutic strategy in
women whose ovarian cancer shows aber-
rant activation of this pathway. This program
maps to Strategic Plan Goal 1.

Hsuy, S., Kim, M., Hernandez, L., Grajales, V.,
Noonan, A., Anver, M., ... Annunziata, C.
M. (2012). IKK-€e coordinates invasion and
metastasis of ovarian cancer. Cancer Research,
72, 5494-5504.

Screening

Ovarian Cancer Screening Trial Shows No
Benefit of Screening, but Some Harms.

The Prostate, Lung, Colorectal and Ovarian
(PLCO) Screening Trial is a randomized
controlled trial evaluating screening for four
cancer sites. For ovarian cancer, the screening
modality was an ovarian cancer cell-specific
biomarker, CA125, combined with transvag-
inal ultrasound (TVU) annually for 6 years.
The trial included 78,216 women aged 55

to 74 years who were randomly assigned to
undergo either annual screening or usual
care. The final results for the ovarian com-
ponent of PLCO demonstrated no benefit

of screening with respect to the primary
endpoint of ovarian cancer mortality; after
median follow-up of 12.4 years, there were
118 ovarian cancer deaths in the screening
arm versus 100 in the control arm. A total

of 3,285 women experienced false-positive
screens; of these, 1,080 underwent surgical
follow-up and 163 experienced at least 1 seri-
ous complication. These results show that an
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annual screening regimen of CA125 and TVU
did not reduce ovarian cancer mortality, but
it did increase invasive medical procedures
and associated harms. This program maps to
Strategic Plan Goal 3.

Buys, S. S., Partridge, E., Black, A., Johnson,
C. C., Lamerato, L., Isaacs, C., ... PLCO
Project Team (2011). Effect of screening on
ovarian cancer mortality: The Prostate, Lung,
Colorectal and Ovarian (PLCO) Cancer
Screening Randomized Controlled Trial.
JAMA, 305, 2295-2303.

Identification of Biomarkers for Ovarian
Cancer. Early Detection Research Network
(EDRN) investigators, in collaboration with
investigators from the SPORE program,
recently completed a clinical trial to iden-
tify biomarkers from among a set of more
than 65 candidates to detect ovarian cancer
prior to clinical diagnosis of the disease. The
completed study, however, failed to identify
any biomarkers that could reliably detect
ovarian cancer more than 6 months before
the manifestation of any clinical symptoms
of the disease. The single best biomarker
remains CA125, which has poor diagnostic
performance for premalignant or early-stage
disease. Furthermore, its increased levels are
found in about 3 percent of postmenopausal
women, resulting in a significant number of
false positives for this biomarker. Therefore,
new biomarkers for ovarian cancer need to be
developed, some of which could be coupled
with existing biomarkers in highly accurate,
multiplexed assays that can identify women
at high risk of harboring premalignant or
early malignant ovarian lesions. This pro-
gram maps to Strategic Plan Goal 3.

Validation of Ovarian Cancer Biomarkers.
Investigators in the EDRN Breast and
Gynecological Cancers Collaborative group
have teamed up to validate a large number
of promising biomarkers to be used in a
screening program to increase the proportion
of ovarian cancers detected at an early stage.
To achieve ovarian cancer detection at an
early stage, this team project is designed to
validate top-performing biomarkers and their
combinations from among the more than
150 candidates. The plan is to develop highly
accurate assays for at least 50 selected candi-
date protein markers previously identified by
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diverse approaches and platforms. Verified
biomarkers will then be tested on longitudi-
nally collected samples obtained up to 2 or
more years prior to diagnosis from cohorts
such as PLCO and the UK Collaborative Trial
for Ovarian Cancer Screening. This program
maps to Strategic Plan Goal 3.

Using Cervicovaginal Fluids for the
Development of Ovarian Cancer
Biomarkers. Researchers are investigating

a novel approach for the development of
ovarian cancer biomarkers by utilizing
cervicovaginal fluids, a material that is usu-
ally collected during routine Pap tests but
discarded. A phase II validation study will be
conducted to determine the validity of the
discovered biomarkers as a test for ovarian
cancer and for distinguishing it from benign
adnexal masses. This program maps to
Strategic Plan Goal 3.

Treatment

Inhibiting Ovarian Cancer Metastasis by
Targeting the Urokinase Plasminogen
Activator Receptor. NCI-funded researchers
have demonstrated that a protein, urokinase
plasminogen activator receptor (u-PAR),

is widely expressed on the cell surface of
primary and metastatic ovarian cancers. Its
ligand is another secreted protein, the uroki-
nase-type plasminogen activator (u-PA). The
u-PA/u-PAR interaction plays an important
role in tumor cell metastasis. Researchers
have shown that using a monoclonal anti-
body (ATN-658) directed against u-PAR in in
vitro ovarian cancer cell lines and in in vitro
mouse models reduces the ability of ovarian
cancer cells to metastasize. This program
maps to Strategic Plan Goal 1.

Kenny, H. A., Leonhardt, P, Ladanyi, A.,
Yamada, S. D., Montag, A., Im, H. K., ...
Lengyel, E. (2011). Targeting the urokinase
plasminogen activator receptor inhibits
ovarian cancer metastasis. Clinical Cancer
Research, 17, 459-471.

Multidrug Resistance-Linked Gene
Signature Predicts Overall Survival of
Patients with Primary Ovarian Serous
Carcinoma. Scientists found an 11-gene
signature that improves prediction of overall
survival of ovarian cancer patients whose
disease becomes resistant to standard

chemotherapy drugs. These 11 new targets
offer opportunities for new therapies to
improve clinical outcome in ovarian cancer.
This program maps to Strategic Plan Goal 1.

Gillet, J. P.,, Calcagno, A. M., Varma, S.,
Davidson, B., Bunkholt Elstrand, M.,
Ganapathi, R, ... Gottesman. M. M. (2012).
Multidrug resistance-linked gene signature
predicts overall survival of patients with
primary ovarian serous carcinoma. Clinical
Cancer Research, 18, 3197-3206.

Risk Factors

Genetic Variants Associated with Risk of
Ovarian Cancer. NCI researchers and extra-
mural colleagues conducted a three-phase
genome-wide association study to identify
single nucleotide polymorphisms (SNPs)
associated with variation in the time from
diagnosis of invasive epithelial ovarian cancer
(EOCQ) to death. Two SNPs at 19p13.11
(rs8170 and rs2363956) demonstrated
genome-wide significance for risk of serous
EOC. This program maps to Strategic Plan
Goal 1.

Skin Cancer
Risk Factors

SPORE Study Links Indoor Tanning to
Basal Cell Carcinoma. A Skin Cancer SPORE
investigating the association between indoor
tanning and early onset of basal cell carci-
noma (BCC) showed that indoor tanning
was a strong risk factor for early onset of
BCC. The researchers conducted a case-con-
trol study of subjects younger than 40 years
with BCC and control subjects with minor
benign skin conditions. Using multivariate
logistic regression with those who never used
indoor tanning as the reference group, the
investigators reported that indoor tanning
was associated with a 69 percent increased
risk of early-onset BCC. The association was
stronger among women. Risk increased in

a dose-dependent manner. In addition, the
investigators reported that one-quarter of
early-onset BCCs could be prevented if indi-
viduals never used indoor tanning salons.
This program maps to Strategic Plan Goal 3.



NATIONAL EYE INSTITUTE

Executive Summary

The National Eye Institute (NEI) was created
on August 16, 1968, by Public Law 90-489
with the mission to conduct and support
research, training, the dissemination of
health information, and other programs
with respect to blinding eye diseases, visual
disorders, mechanisms of visual function,
preservation of sight, and the special health
problems and requirements of blind persons.

The major causes of blindness that affect
men and women about equally include
glaucoma, macular degeneration, diabetic
retinopathy, uveitis, and cataracts; there are
several eye conditions that affect women
more frequently than men. These conditions
are optic neuritis, dry eye, corneal endothelial
dystrophy, keratoconus, age-related macular
degeneration, idiopathic intracranial hyper-
tension (IIH), and thyroid eye disease.

NEI's research and initiatives in FY 2011-
2012 addressed the NIH Strategic Plan for
Women'’s Health Research. For example,
they addressed several objectives under
Goal 3: “Actualize Personalized Prevention,
Diagnostics and Therapeutics for Girls and
Women, including:

(7) Conducting developmental and develop-
mentally framed research to understand
the role of hormones, hormonal
changes, and reproductive transitions
on conditions affecting women and girls
throughout the lifespan (3.1);

(8) Studying sex/gender differences in the
aging process (3.6); and

(9) Conducting research on aging women
with emphasis on prevention of
frailty, promotion of healthy lifestyles,
maintenance of independent living,
self-management of symptoms, pres-
ervation of cognitive functions, and
health-related quality of life (3.8).”

NEI studies of hormone factors in such
conditions as intracranial hypertension, eye
diseases of aging women, and the role of
dietary supplements in eye health in aging

FiscAL YEARS 2011 & 2012

women are also examples that satisfy the
goals and objectives of the Office of Research
on Women's Health. Below is a summary of
findings from vision research for which sig-
nificant sex/gender differences were reported
during FY2011-2012.

National Eye Institute’s Women's
Health Research Report

Accomplishments—Highlights

Optic Neuritis

Optic neuritis is an acute debilitating
inflammation of the optic nerve that affects
more that 25,000 Americans each year,
primarily women between the ages of 18
and 45. People with this disease usually
have rapid vision loss and ocular pain. The
NEI-supported Optic Neuritis Treatment
Trial (ONTT) compared oral corticosteroid,
intravenous steroid followed by oral corti-
costeroid, and placebo for the treatment of
new cases of optic neuritis. At present, the
Longitudinal Optic Neuritis Study (LONS),
which follows patients originally enrolled
in ONTT, is under way. Taken together,
these studies have provided well-established
guidelines for treating optic neuritis and
established an association between optic
neuritis and multiple sclerosis. Results from
the ONTT showed that oral corticosteroid,
the most common treatment of the disease,
when used alone is ineffective in treating
the disease and actually increases a person'’s
risk for future attacks; whereas intravenously
administered corticosteroids promote more
rapid recovery and do not increase the

rate of recurrence. However, results from
LONS demonstrate that this treatment,
although accelerating visual recovery, pro-
vides no long-term benefit to vision, and
not treating is a viable option. Based on
data collected from 2 years of follow-up of
patients enrolled in the ONTT, researchers
found that treating first-time optic neuritis
patients with a combination of intravenous
and oral corticosteroids lowers their risk of
developing multiple sclerosis in the short
term. The results from this research offered
the first scientific evidence that intravenous
corticosteroids help to delay the short-term
progression of multiple sclerosis. However,
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long-term follow-up provided by LONS
revealed that the effect of corticosteroids in
reducing the rate of development of multi-
ple sclerosis was diminished after 3 years of
follow-up. This study also demonstrated that
the presence of multiple enhancing lesions
on the brain MRI (magnetic resonance
imaging) scan performed at the time optic
neuritis was diagnosed was the single most
important predictor of the development of
multiple sclerosis within 5 years, and con-
firmation of these results was provided by
LONS. LONS investigators have completed
15-year follow-up examinations of enrolled
patients and are in the process of analyzing
study data.

Dry Eye

Tears are necessary to maintain the health
and comfort of the eye. A lack of sufficient
tear fluid is a very common and frequently
debilitating condition. Dry eye can result
from insufficient secretion of fluid by the
lacrimal glands, or from defects in the surface
of the eye, mucin or mucous production,

or the lipid or fatty components of the tear
film. Lacrimal insufficiency is especially
associated with immune system disorders,
e.g., in Sjogren’s syndrome, but it also occurs
in association with aging, nerve dysfunction,
radiation therapy, and with antidepressant
and antipsychotic drug therapy. It is charac-
terized by complaints of eye irritation, eye
pain, foreign-body sensation, chronic red
eyes, photophobia, fluctuation in vision, or
loss of vision.

Lacrimal insufficiencies affect roughly 2
million Americans, and dry eye is the most
common complaint of patients in the oph-
thalmologist’s office, with 10 percent to 20
percent of adults in the United States suffer-
ing from it. It appears to be more common
in women, particularly postmenopausal
women, than in men.

Corneal Endothelial Dystrophy

Corneal endothelial dystrophy is a slowly
progressing disease of the endothelium

that usually affects both eyes and is more
common in women than men. Although
physicians can often see early signs of the dis-
ease in people in their 30s or 40s, the disease

rarely affects vision until people reach their
50s or 60s.

The corneal endothelium is a layer of cells
that line the inner surface of the cornea. The
endothelial cells are responsible for pumping
fluid out of the cornea. The cornea is nor-
mally clear despite being bathed in tears on
the outer surface and in aqueous humor on
the inner surface. This clarity is maintained
by the endothelial cell layer. If endothelial
cells are diseased or absent, permanent cor-
neal edema, loss of corneal transparency, and
blindness may eventually occur.

NEI-supported scientists are attempting to
determine why endothelial function dete-
riorates following cell loss, age, or trauma.
Delineating the optimal conditions for the tis-
sue culture of corneal endothelium will help
evaluate the problems involved in transplant-
ing these cultured cells and assuring their
survival. With further refinement of endothe-
lial culture techniques it will be possible to
determine whether cell-cycle stimulatory and
inhibitory factors arise from other cells and
whether the endothelium can be induced to
repair itself. Parallel gene therapy studies are
being pursued in animals with the aim of
developing vectors to deliver factors therapeu-
tically to the eyes of patients with the disease.

Keratoconus

Keratoconus arises when the middle of the
cornea thins and gradually bulges out-
ward, forming a rounded cone shape. This
abnormal curvature changes the cornea’s
refractive power, producing moderate to
severe distortion (astigmatism) and blurri-
ness (nearsightedness and farsightedness)
of vision. These changes may also disrupt
the normal light-conducting arrangement
of corneal protein, causing swelling and

a sight-impairing scarring of the tissue.
Keratoconus has become better understood
though investigations into the genetic pre-
disposition of the disease, detection of early
forms of the disorder through computerized
analysis, and advances in understanding the
enzymology that underlies corneal thinning.
Microarray technology is proving to be highly
valuable in developing profiles of diseased
tissue and comparing them to those of nor-
mal tissue.



The Collaborative Longitudinal Evaluation
of Keratoconus (CLEK) Study is an NEI-
supported multicenter, observational study
designed to characterize the progression of
keratoconus over a broad spectrum of disease
severity. Information on participants’ vision,
quality of life, corneal shape, and corneal
scarring was collected to characterize the dis-
ease throughout its course and to identify risk
factors and protective factors that determine
the severity and progression of the disease.
Study findings demonstrate an association
between corneal scarring and decreased
vision in keratoconus. A causal connection
between wearing a contact lens and corneal
scarring was found, suggesting that modi-
fying the lens fit can reduce this risk factor.
Investigators are continuing to analyze data
and publish study results.

Age-Related Macular Degeneration

Age-related macular degeneration (AMD) is
not only the leading cause of blindness in
patients over the age of 65 but is now also

the most common cause of blindness in the
United States. The incidence of AMD contin-
ues to rise in the population as the result of the
increasing percentage of elderly persons, with
women at 50 percent greater risk than men.

The macula is a specialized region near the
center of the retina that is responsible for the
high-resolution vision that permits activities
such as reading. Degeneration of this region
is believed to be the result of a complex set
of interactions involving genes/gene products
and environmental factors. A high priority
has been placed on identifying predisposing
genes and their products and then determin-
ing what environmental factors cause these
gene products to produce the disease or
protect against it. One of these factors may be
estrogen. According to a recent report in the
Archives of Ophthalmology that looked at
AMD in women participating in the Nurses’
Health Study, women who received hormone
replacement therapy after menopause had a
34 percent higher risk of early AMD but a 48
percent lower risk of the late-stage neovascu-
lar form of the disease. These findings suggest
a role for estrogen in the pathogenesis of
AMD that requires further research in specific
early and late signs of disease.

FiscAL YEARS 2011 & 2012

The Age-Related Eye Disease Study (AREDS)
is a multicenter clinical trial/epidemiologic
study designed to assess the clinical course,
prognosis, and risk factors for AMD and to
evaluate the effects of antioxidants and zinc
in slowing the progression of the disease. The
study demonstrated that high-dose antioxi-
dant supplements (beta-carotene, vitamins
C and E, and zinc) can slow the progression
of AMD. Data from AREDS and other studies
suggest that lutein/zeaxanthin and omega-3
long chain polyunsaturated fatty acids might
also have benefit in AMD and cataracts. A
second study, AREDS 2, is currently under
way to test this hypothesis. A multicentered
clinical trial, The Complications of Age-
related Macular Degeneration Prevention
Trial, assessed the safety and efficacy of

laser treatment in preventing vision loss in
patients in whom the disease is manifested
bilaterally. This study recently reported that
low-intensity laser treatment was ineffective
in preventing complications of AMD or loss
of vision.

Idiopathic Intracranial Hypertension

The incidence of idiopathic intracranial
hypertension (ITH), which typically occurs
in women of childbearing age, is 1/100,000
in normal-weight women and 20/100,000
in obese women. The disease is character-
ized by an increase in intracranial pressure
(>250 mm H2O); the cause is unknown
but involves obstruction of cerebral venous
outflow. This, in turn, results in transient
blurred vision, diplopia, and permanent
vision loss. The role that obesity and hor-
monal changes play in contributing to this
disorder is currently being investigated.
While some medications and surgical treat-
ments are available, there is no consensus on
treatment strategies.

Thyroid Eye Disease

Thyroid eye disease is a manifestation of
Graves’ disease. The latter is an autoimmune
disease that causes hyperthyroidism and
tends to affect 2 percent of all women (7:1
ratio of women to men) between the ages
of 20 and 40. Excessive thyroxine causes
swelling of the muscle and other tissues
around the eye, resulting in proptosis (bulg-
ing of the eye), corneal exposure, optic nerve
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compression, and ultimately loss of vision.
Current treatments for thyroid eye disease
are only marginally effective, and therefore
research into its pathogenic mechanisms and
investigations seeking new therapeutic targets
are under way.

Glaucoma

Primary open angle glaucoma (POAG) is

a leading cause of irreversible blindness
worldwide, and yet its pathogenesis remains
unknown. The Nurses’ Health Study (NHS),
supported by various branches of the NIH,
has contributed considerably to research

on POAG. The NHS started in 1976 when
121,000 registered female nurses from across
the United States agreed to complete bien-
nial questionnaires regarding their lifestyle
and health. Among women 65 years of

age or older, entering menopause at age

54 years or later was associated with a 47
percent reduced risk of POAG compared with
entering menopause between 50 and 54. In
addition, postmenopausal hormone (PMH)
use consisting of estrogen and progesterone
was associated with a 42 percent reduced

risk of high-tension POAG (IOP [intraocular
pressure]| >21 mm Hg at the time of diagno-
sis). Circulating estrogen strongly modulates
the expression of endothelial nitric oxide
synthase (NOS3). In a gene association study
involving participants in the NHS and the
Health Professionals Follow-up Study, signif-
icant relationships between common NOS3
gene variants and POAG were found in
women, but not in men. Furthermore, signif-
icant interactions between four NOS3 gene
variants and PMH use in high- tension POAG
were noted. Finally, anthropometric studies
indicated an inverse relation between body
mass index (BMI) and the risk of the nor-
mal-tension variant of POAG (IOP=21 mm
Hg at diagnosis) in women, but not in men.
Perhaps higher circulating estrogen levels in
women who have a higher BMI contribute

to this inverse relationship. Collectively,
these data support the notion that circulating
estrogen levels play a role in the pathogenesis
of POAG.

Women in the NHS and the Genetic
Etiologies of POAG (GEP) study contrib-
uted DNA specimens to a project aimed at

discovering new genes for POAG. The GEP
uses a clinic-based sample of POAG cases
and controls located mostly in New England.
Specimens from NHS and GEP contributed
to a genome-wide association study (GWAS)
of POAG as part of the Glaucoma Genes and
Environment Initiative (GLAUGEN). The
NEI funded the formation of the GLAUGEN
case-control study group, while the National
Human Genome Research Institute sup-
ported genotyping efforts. Genotyping in
GLAUGEN is complete, quality control
filters have been applied, and data analysis
is ongoing. A second GWAS within the NEI
Glaucoma Human Genetics Collaboration
(NEIGHBOR), which consists of approxi-
mately 2,000 POAG cases and 2,000 controls,
is currently under way. The NEIGHBOR
consortium is headquartered at Harvard
University and Duke University, with contrib-
uting centers at the University of Pittsburgh,
University of West Virginia, Johns Hopkins
University, University of Miami, University
of Michigan, University of California, San
Diego, and Stanford University. Vanderbilt
University serves as a data analysis center for
the NEIGHBOR project. The high-through-
put genotyping efforts in GLAUGEN and
NEIGHBOR will help define the genetic
architecture of POAG. Participants in the
Women'’s Health Study (WHS) will serve to
confirm some of the new gene discoveries in
GLAUGEN and NEIGHBOR. The WHS con-
sists of over 26,000 women who completed
a genome-wide scan and have completed
biennial questionnaires regarding lifestyle
behavior and health. The identification of
POAG cases in WHS is ongoing.

Initiatives

The NEI and the National Advisory Eye
Council (NAEC) have established in their
strategic plan, “A National Plan for Eye and
Vision Research,” goals and objectives as well
as research priorities for improving visual
health and preventing blindness, including
research into diseases that have a higher inci-
dence and prevalence among women than
among men. These include studies on:

e Optic neuritis—Research priorities are to
develop an animal model of this disease
to better understand the pathogenesis of



the disorder, to develop immunomodulat-
ing therapies to limit optic nerve damage
from inflammation, and to understand
the relationship between optic neuritis
and multiple sclerosis.

Dry eye—The overall objective is to deter-
mine the role of sex hormones in lacrimal
gland function. A body of experimental
evidence supports the notion that andro-
gen sex hormones and prolactin modulate
lacrimal gland function, thus providing an
explanation for the observed gender bias
of this condition and suggesting hormone
modulation as a possible treatment.

Corneal endothelial dystrophy—Research
priorities are aimed at understanding the
biologic and functional structures of endo-
thelial cells.

Keratoconus—An overarching objective is
to understand the genetic basis of kera-
taconus. Identification of gene loci and
their encoded proteins should provide
clues to the pathogenesis of the disease
and suggest new therapies.

Age-related macular degeneration—
Research priorities are aimed at identifying
the cellular, molecular, and systemic
factors that are involved in the pathophys-
iology of AMD. Because of the complexity
of this disease, studies that use a com-
bination of epidemiology, basic cellular
and molecular biology approaches, and
genetics are being pursued.

Glaucoma—Functional tests used to mea-
sure vision loss due to glaucoma can be
affected by estrogen. Moreover, the thick-
ness of retinal nerve fiber layers appears
to be influenced by estrogen levels. A
longitudinal study is being conducted to
determine the effects of female hormones
on these measures of glaucomatous
damage.

Cataracts—A role for estrogen in the
pathophysiology of cataract formation has
been observed. However, the evidence is
unclear as to whether this role is protective
or deleterious. Studies are under way to
determine how estrogen influences the
development of cataracts.

FiscAL YEARS 2011 & 2012

The Women's Health Initiative Observational
Study affords the NEI the opportunity to
pursue epidemiologic studies in women-only
cohorts. This has allowed gender-specific
analyses of risk factors in major blinding

and debilitating diseases. Approximately
2,000 women from 3 sites participating in
the Women'’s Health Initiative Observational
Study were enrolled in the Carotenoids in
Age-Related Eye Disease Study (CAREDS).
Women aged 50-79 were selected to par-
ticipate in the study if their dietary intake

of lutein plus zeaxanthin was judged to be
either high or low. The presence of AMD

was assessed by fundus photography.
Findings from the CAREDS study include
the following:

e Diets rich in lutein and zeaxanthin among
women aged less than 75 years may be
protective against intermediate AMD.

e High serum concentrations of vitamin D
(25 OH) D among women aged less than
75 years may be protective against inter-
mediate AMD.

The NEI has funded a Clinical Study
Planning Grant to design a clinical trial
examining the role of essential fatty acids
(EFA) in the treatment of moderate to severe
dry-eye disease (DED). Despite being a
widespread, growing problem with serious
consequences, at present DED is inade-
quately treated. Because EFAs have been
shown in laboratory studies, animal models,
and in some human studies to ameliorate
inflammatory reactions and are widely
available over-the-counter they are gaining in
popularity as a treatment to combat or pre-
vent diseases associated with inflammation,
including DED. But as with any treatment,
results of a large, randomized double-blind
clinical trial are needed to assess efficacy and
safety. The current project is attempting to lay
the groundwork for a definitive trial.

The NEI is working with the National
Institute of Dental and Craniofacial Research
and the ORWH to enhance research oppor-
tunities in the diagnosis, epidemiology, and
treatment of Sjogren’s syndrome.

e The NEI is cofunding a NIDCR initiative
for the development of an International
Sjogren’s Syndrome Registry. The ultimate
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goal of the registry is to promote cut-
ting-edge research in the area of Sjogren’s
syndrome, with emphases on diagnosis,
epidemiology, causes, prevention. and
treatment. The coordinating center is at
University of California, San Francisco,
and multiple international sites (USA,
Argentina, China, Denmark, Japan, and
United Kingdom) have been established.
There is a plan to add India as a site pend-
ing approval of the Indian government.
All sites have started accruing patients,
which includes the use of the standardized
“Baseline Eye Exam Form” and a “Baseline
Eye Exam Standard Operating Procedures”
developed by the consortium.

e The NEI is working with the ORWH to
evaluate different diagnostic and treat-
ment options for idiopathic intracranial
hypertension (IIH) and thyroid eye disease
(Graves' disease).

The NEI is supporting the Neuro-
Ophthalmology Research Disease
Investigator Consortium (NORDIC), which
is prepared to conduct clinical studies on
two neuro-ophthalmology-related diseases
that occur predominantly in women. These
are IIH and thyroid eye disease (Graves'’
disease). The objective is to provide a unique
opportunity to recruit and study enough
hard-to-find patients to generate statistically
significant findings about the utility of
different diagnostic and treatment options.

NatioNAL HEART, LUNG, AND
BLOOD INSTITUTE

Executive Summary

The National Heart, Lung, and Blood Institute
(NHLBI) provides global leadership for a
research, training, and education program

to promote the prevention and treatment of
heart, lung, and blood diseases and enhance
the health of all individuals so that they

can live longer and more fulfilling lives. To
achieve this vision, NHLBI stimulates basic
discoveries about the causes of disease, speeds
the translation of basic discoveries into
clinical practice, encourages the training and

mentoring of emerging scientists and physi-
cians, and communicates research advances
to the public. NHLBI creates and supports

a robust, collaborative research infrastruc-
ture in partnership with private and public
organizations, including academic institu-
tions, industry, and government agencies.
NHLBI collaborates with patients, families,
health care professionals, scientists, profes-
sional societies, patient advocacy groups,
community organizations, and the media
to maximize the use of research results and
leverage resources to address the public health
needs of the Nation.

NHLBI places high priority on enhanc-

ing the health of women by reducing the
burdens of cardiovascular, lung, and blood
diseases. As articulated in its Strategic

Plan (http://apps.nhlbi.nih.gov/strategicplan),
the Institute’s broad goals are to improve
understanding of the molecular and
physiological basis of health and disease
and use that knowledge to develop better
approaches to disease diagnosis, treatment,
and prevention; to improve understanding
of the clinical mechanisms of disease and
thereby enable better prevention, diagnosis,
and treatment; and to generate a clearer
understanding of the processes involved in
translating research into practice and use
that understanding to enable improvements
in public health and to stimulate further
scientific discovery.

For many years the NHLBI has been dili-
gent in ensuring that its clinical research
projects include adequate representation of
women and that its overall research portfolio
addresses gaps in knowledge of how to diag-
nose, prevent, and treat disease in women.
This effort has included not only careful
monitoring of recruitment for clinical trials
and other studies but also the support of
certain studies conducted entirely in cohorts
of women.

In addition to supporting its own extensive
portfolio of activities of importance to wom-
en’s health, NHLBI has, since FY 1998, borne
administrative responsibility for the NIH
Women'’s Health Initiative. Recent activities
are described herein.



This report also highlights a variety of
research results, new programs and solicita-
tions, and educational activities in areas of
women'’s health that align with the Institute’s
mission. Especially noted are NHLBI's efforts
to explore sex differences in the basic biology
and physiology of the cardiovascular and
respiratory systems and the etiology, pathol-
ogy, and outcomes of diseases.

NHLBI Entities with a Designated
Focus on Women'’s Health

The NIH Women'’s Health Initiative is admin-
istered by the NHLBI through its Division of
Cardiovascular Sciences.

The NHLBI Office of Communications has
responsibility for The Heart Truth.

Accomplishments

The Women'’s Health Initiative

The Women's Health Initiative (WHI) is a
major long-term research program designed
to address the most frequent causes of death,
disability, and diminished quality of life in
postmenopausal women: cardiovascular
disease (CVD), cancer, and osteoporosis.
WHI enrolled more than 160,000 women in
clinical trials and an observational study, all
of which have been completed.

The original protocol allowed for follow-up
until March 2005, but participants were
subsequently invited to enroll in the WHI
Extension Study for continued observation
through 2010.

A further 5-year extension began October 1,
2010, with more than 93,000 enrollees. Its
main objectives are to take advantage of the
large WHI cohort to explore factors con-
tributing to CVD burden in aging women;
increase data sharing; launch a new genera-
tion of ancillary studies, consortium studies,
and clinical trials; and increase mentoring
of new investigators. Extensive work has
been performed to validate clinical out-
comes found in databases of the Centers for
Medicare & Medicaid Services against those
reported in the WHI, with an eye toward
future clinical research and health care utili-
zation studies.

FiscAL YEARS 2011 & 2012

The WHI Long Life Study, launched in

2012, conducted in-person visits with 8,000
older WHI participants. The data and blood
collected in this study will establish a new
baseline from which numerous studies on
aging and health/disease can be initiated. A
brief clinical assessment will be conducted
on all participants, including an assessment
of functional status. A closely related ancil-
lary study, Objective Physical Activity and
Cardiovascular Health in Women Aged 63
and Older, has been funded. Its goals are to
increase understanding of the health of aging
women and, specifically, to shed light on
the association of physical activity with CVD
events and total mortality.

The WHI has also provided support for solic-
ited research using blood, DNA, and other
biological samples and clinical data from
WHI participants. The studies help explain
the clinical trial findings and will investi-
gate the influence of genetic and biological
markers on common diseases affecting post-
menopausal women. For instance, a study
initiated in FY 2011 is examining plasma
samples of participants in the WHI hormone
therapy trials (see below) to look for pro-
teins believed to be linked to coronary heart
disease (CHD) and stroke. Investigators will
evaluate how these biomarkers change as a
result of postmenopausal hormone therapy
and how the changes relate to the observed
effects of postmenopausal estrogen and estro-
gen plus progestin (E+P) on the risk for CHD
and stroke.

(This work is supported through PAS-10-
226, Advancing Novel Science in Women's
Health Research, cosponsored by ORWH.)

A solicitation for research projects focused
on systems biology and CVD and aging was
released in 2012, with an anticipated award
date in early 2013.

The WHI included two randomized clinical
trials of postmenopausal hormone therapy—
a study of E+P in women who had an intact
uterus and a study of estrogen alone in
women who had undergone a hysterectomy.
Both were designed to test the hypothesis
that long-term use of hormone therapy could
reduce risk of CHD. The E+P trial was halted
ahead of schedule in July 2002. Compared

Report of the NIH Institutes and Centers

159



Report of the Advisory Committee on Research on Women's Health

160

with women taking a placebo, participants
taking hormones experienced higher rates of
heart attack, stroke, blood clots, and invasive
breast cancer. Although the women taking
hormones had a lower incidence of colon
cancer and fewer hip fractures, the overall
balance of risks and benefits was unfavorable.
In March 2004, the estrogen-alone trial also
was halted ahead of schedule. After an aver-
age of nearly 7 years of treatment, estrogen
therapy had no effect on CHD risk, but it
increased risk of stroke and of blood clots in
the legs. No evidence of elevated breast can-
cer risk was found, and a favorable effect on
bone health emerged. On balance, however,
the trial indicated that postmenopausal hor-
mone therapy should not be prescribed for
the prevention of chronic disease. Following
release of these findings, use of postmeno-
pausal hormone therapy in the United States
declined dramatically.

Subsequent analysis of additional data from
women enrolled in the E+P trial showed that
the elevated breast cancer risk at the end of
the trial decreased rapidly after hormone
therapy was stopped. The declines in breast
cancer incidence were unrelated to changes in
the frequency of mammograms. Continued
study of the cardiovascular effects of post-
menopausal hormone therapy confirmed the
short-term risks associated with E+P treat-
ment. Researchers reported a trend toward an
increased risk of heart disease during the first
2 years of hormone therapy among women
who began therapy within 10 years of meno-
pause and a more marked elevation of risk
among women who began hormone therapy
more than 10 years after menopause.

Investigators have published new data on
health outcomes experienced by women

in the estrogen-alone trial. This report of
follow-up after the trial was halted includes
nearly 4 additional years, for an average
total of 11 years. Investigators found that
the excess risks of stroke and of blood clots
disappeared during follow-up. Estrogen use
during the trial did not significantly affect
the subsequent risk of death, CHD, col-
orectal cancer, or hip fractures; moreover, it
was associated with a statistically significant
decrease in the risk of breast cancer. Health
outcomes were better for younger women

than for older women—women in their 50s
had reduced risks of heart attack, overall ill-
ness, and death, whereas women in their 70s
fared worse on several measures of health.
This study provides important new informa-
tion to guide treatment decisions, particularly
for younger women who have had a hyster-
ectomy and contemplate short-term use of
estrogen to relieve menopausal symptoms.

LaCroix, A. Z., Chlebowski, R. T., Manson, J.
E., Aragaki, A. K., Johnson, K. C., Martin, L.,
... Wactawski-Wende, J.; WHI Investigators.
(2011). Health outcomes after stopping
conjugated equine estrogens among post-
menopausal women with prior hysterectomy:
A randomized controlled trial. JAMA, 305,
1305-1314.

Analysis of WHI data continues to yield
numerous publications on health issues of
concern to postmenopausal women, such as
CHD, heart failure, hypertension, nutrition,
venous thromboembolism, diabetes, breast
and other cancers, osteoporosis, and cogni-
tive function.

The Heart Truth®

The Heart Truth is a national campaign to
promote heart disease prevention among
women. Its objectives are to raise awareness
that heart disease is a serious health issue

for U.S. women, increase knowledge of the
risk factors that render women susceptible

to heart disease, and encourage women to
talk to their doctors, learn their personal risk,
and take action to reduce it. The campaign
uses the iconic Red Dress® to impart the
message “Heart Disease Doesn’t Care What
You Wear—It's the #1 Killer of Women.”
Sponsored by NHLBI, The Heart Truth col-
laborates closely with other components of
HHS, including CDC and the HHS Office on
Women'’s Health.

The Heart Truth conducts outreach to engage
partners in community, corporate, and media
sectors that count women among their core
audience and can amplify the campaign'’s
messages and support national promotional
programming and outreach. To date, the cam-
paign has established partnerships with more
than 50 corporations, including Burlington
Coat Factory, Diet Coke, Johnson & Johnson,



General Mills, TimeWarner, Swarovski,
Albertsons, and American Express. Through its
partnerships, the campaign has secured pro-
motional programming that reaches millions
of women via on-pack promotions and adver-
tising with Diet Coke, Cheerios, Campbell’s
Soups, Bobbi Brown, Hamilton Beach, and
Celestial Seasonings. The campaign has ongo-
ing relationships and outreach programs with
more than 25 national and local community
organizations, including WomenHeart: the
National Coalition for Women with Heart
Disease, the American Heart Association,

the American College of Cardiology, the
General Federation of Women’s Clubs, and
Hadassah. It has several women-of-color and
faith-based initiatives with organizations

such as The Links, Inc.; the National Black
Nurses Association; the Association of Black
Cardiologists, Inc.; the National Coalition

of Pastors’ Spouses; and the National Latina
Health Network. It has developed partnerships
with numerous media outlets or publications
over the years, including Newsweek; Glamour;
Lifetime; Essence; Siempre Mujer; Woman's
Day; AOL Inc.; Time, Inc.; Prevention; and BET
Networks.

As part of a public-private partnership
between NHLBI and the Foundation for
the National Institutes of Health, the
Community Action Grant Program empow-
ers community organizations to assist
women—especially those of color, low
income, or rural residence—in identifying
personal risk factors for heart disease and
motivating them to take steps to lower their
risk. The Heart Truth Champions Program,
supported by the HHS Office on Women's
Health, trains and equips health educators
and women'’s health advocates to plan and
implement heart health awareness and edu-
cation programs in their communities.

Over the past decade, The Heart Truth has
produced a comprehensive set of educa-
tional materials to help women talk with
their doctors and control risk factors for
heart disease, with these materials including
a wallet card, the “Healthy Heart Handbook
for Women,” a speaker’s kit, fact sheets,

and information graphics. In addition, the
campaign launched and maintains a Web
page (http://www.hearttruth.gov) that includes
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resources and a National Wear Red Day
online toolkit to encourage individuals

and organizations nationwide to share The
Heart Truth and Red Dress activity ideas.
The campaign also created a faith-based
toolkit for women to use as a guide for con-
ducting The Heart Truth activities in their
communities. Most recently, the campaign
has expanded its reach via social media,
including Facebook and Twitter.

(These activities address the NIH Strategic
Plan for Women’s Health Research, Goal 5:
Develop and implement new communica-
tion and social networking technologies to
increase understanding and appreciation
of women's health and wellness research;
Objective 5.3: Expand strategic alliances
and partnerships with key national and
international organizations to maximize
the communication and impact of women's
health research.)

Cardiovascular Diseases

Statistics on Sex and Gender
Similarities and Differences

Recent national health statistics provide the
following snapshot of sex/gender similarities
and differences in CVD:

e Diseases of the heart constitute the leading
cause of death for both women and men
in the United States, accounting for 24
percent of deaths among women and 25
percent among men. The age-adjusted
death rates (per 100,000 population)
attributed to heart disease are 143 for
women and 225 for men.

e Age-adjusted death rates for CHD, the
most prevalent form of heart disease in the
United States, are 85 for women and 151
for men. The median age at death from
CHD is 84 for women and 76 for men.

e Sex/gender differences are apparent in
other measures of CHD prevalence.
Angina pectoris affects slightly more
women than men under the age of 65 but
more men (9 percent) than women (7
percent) at ages 65 and over. Emergency
department visit rates (per 10,000 popu-
lation, age-adjusted) for CHD are 21 for
women and 30 for men. The percentage
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of patients under age 65 hospitalized

for acute myocardial infarction who die
before discharge is markedly higher in
women (6 percent) than men (3 percent);
among those aged 65 or older, it is slightly
higher in women (11 percent) than men
(10 percent).

Cerebrovascular disease (stroke) consti-
tutes the third most common cause of
death for women in the United States

(6 percent of deaths) and the fifth most
common cause of death for men (4 per-
cent of deaths). Age-adjusted stroke death
rates (per 100,000 population) are 38 for
women and 39 for men. The median age
at death from stroke is 84 in women and
78 in men.

Heart diseases and cerebrovascular diseases
share many risk factors such as hypertension,
dyslipidemia, smoking, diabetes, and obesity.
Prevalence data for such risk factors in the
United States by sex are the following:

Hypertension—32 percent of women and
34 percent of men

High LDL (low-density lipoprotein
[“bad”]) cholesterol—39 percent of
women and 32 percent of men; low

HDL (high-density lipoprotein [“good”])
cholesterol—12 percent of women and 32
percent of men

Cigarette smoking—17 percent of women
and 21 percent of men

Diabetes (physician-diagnosed)—8
percent of women, 9 percent of men;
prediabetes—31 percent of women, 46
percent of men

Obesity—36 percent of women, 34 per-
cent of men

Women's Ischemia Syndrome
Evaluation (WISE)

In 1996, the NHLBI began WISE, a study of
over 900 women referred for angiography
because they had experienced symptoms such
as chest pain and shortness of breath that
suggested they might have CHD. The study
originally found that half of the women did
not have coronary artery obstructions, and yet
many of them continued to have debilitating

symptoms or went on to have heart attacks.
Recent NHLBI-funded work has extended
these observations. For example, research-
ers used intravascular ultrasound to study
coronary artery morphology in 100 women
whose angiograms had shown no significant
obstructions. They found evidence of athero-
sclerosis in coronary segments of 79 percent
of the women. Risk factors for CHD, espe-
cially age, were strongly correlated with the
amount and extent of atherosclerosis.

Khuddus, M. A., Pepine, C. J., Handberg,

E. M., Bairey Merz, C. N., Sopko, G., Bavry,

A. A, ... Anderson, R. D. (2010). An intra-
vascular ultrasound analysis in women
experiencing chest pain in the absence of
obstructive coronary artery disease: A sub-
study from the National Heart, Lung, and
Blood Institute-sponsored Women's Ischemia
Syndrome Evaluation (WISE). Journal of
Interventional Cardiology, 23, 511-519.

Another study examined levels of dehydroe-
piandrosterone sulfate (DHEA-S), which is
secreted primarily by the adrenal glands and
is the most abundant endogenous steroid
hormone in women and men. Women who
had the lowest DHEA-S levels had greater
CVD mortality and all-cause mortality than
women with higher levels, suggesting that
DHEA-S might be predictive of CVD in
women or a possible therapeutic target.

Shufelt, C., Bretsky, P., Almeida, C. M.,
Johnson, B. D., Shaw, L. J., Azziz, R,, ...
Bairey Merz, C. N. (2010). DHEA-S lev-

els and cardiovascular disease mortality

in postmenopausal women: Results from

the National Institutes of Health-National
Heart, Lung, and Blood Institute-sponsored
Women'’s Ischemia Syndrome Evaluation
(WISE). The Journal of Clinical Endocrinology &
Metabolism, 95, 4985-4992.

Heart Attack in Young Women

Young women hospitalized with heart
attacks are twice as likely as young men to
die before discharge, but the reasons for
this gender difference are unknown. An
NHLBI-funded observational study titled
Variation in Recovery: Role of Gender on
Outcomes of Young AMI Patients (VIRGO)
is examining factors that may predispose



younger women to having heart attacks
and experiencing poorer outcomes. The
study is following 2,000 women and 1,000
men, all of them 18-55 years of age, who
were hospitalized with a heart attack. The
researchers are collecting data on biologic,
demographic, psychosocial, environmen-
tal, and behavioral factors that may affect
CHD risk and recovery after a heart attack.
They also are seeking to determine whether
women and men receive different care fol-
lowing a heart attack. The trial is expected
to conclude in 2013. (http:/clinicaltrials.gov/
ct2/show/NCT00597922)

The Women'’s Health Study (WHS)

The WHS is a randomized, placebo-con-
trolled clinical trial that was designed
primarily to evaluate the use of low-dose
aspirin and vitamin E to prevent CVD and
cancer. About 40,000 women who were 45
years of age or older were enrolled from 1992
to 1995 and followed for 10 years. In FY
2005, the WHS was extended through 2010
to enable further evaluation of clinical issues
related to CVD risk in women. The WHS
constitutes a rich source of data for exploring
a range of important research questions, and
many significant findings have been reported.

Investigators have found that dietary marine,
but not plant-based, omega-3 (n-3) fatty acids
may influence the development of type 2
diabetes. The study involved 36,328 women
who participated in the WHS and were fol-
lowed from 1992 to 2008. During an average
follow-up of more than 12 years, 2,370 of
them were diagnosed with type 2 diabetes.
Those who consumed the highest levels of
marine n-3 fatty acids had the highest risk of
developing the disease. The relation between
consumption of marine omega-3 fatty acids
and diabetes was observed in both hyper-
tensive and nonhypertensive women and in
those who reported infrequent fish consump-
tion. The results indicate that further studies
may be needed to determine risks versus
benefits of omega-3 fatty acids.

Djoussé, L., Gaziano, J. M., Buring, J. E., &
Lee, I. M. (2011). Dietary omega-3 fatty acids
and fish consumption and risk of type 2
diabetes (2011). American Journal of Clinical
Nutrition, 93, 143-150.
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A study of the relationships between work-re-
lated stress and CVD has shed light on

the long-term effects of job strain and job
insecurity in women. It found that women
with highly demanding jobs were about 40
percent more likely to experience a CVD
event than were women with less demanding
jobs, regardless of their perceived control

in the job setting. On the other hand, job
insecurity did not appear to increase CVD
risk. Given the high number of women in the
workplace, the results suggest that strategies
to reduce job strain may play an important
role in reducing CVD in women.

Slopen, N., Glynn, R.J., Buring, J. E., Lewis,
T.T., Williams, D. R., & Albert, M. A. (2012).
Job strain, job insecurity, and incident car-
diovascular disease in the Women’s Health
Study: Results from a 10-year prospective
study. PLOS ONE, 7, e40512.

One of the largest genetic studies involving
WHS participants is the Women’s Genome
Health Study (WGHS), which is performing
blood-based analyses to identify genetic
factors that influence disease susceptibil-
ity. Its goal is to improve understanding
and prediction of CVD development and
outcomes as well as of health conditions
that constitute major CVD risk factors (e.g.,
hypertension, metabolic syndrome). WGHS
also seeks to evaluate genotype-phenotype
interactions and shed light on interrela-
tionships among multiple CVD risk factors
in the prediction of CVD events. A recent
study focused on hypertension, building
upon previous genome-wide association
studies that found multiple loci that appear
to be associated with blood pressure levels.
In an effort to validate these findings by
replication in a single large, homogeneous,
population-based cohort, investigators
examined the association of numerous
single-nucleotide polymorphisms, all
established in previous studies, with blood
pressure in 23,019 women from WGHS.
They validated most of the previously stud-
ied loci and found a new locus in a region
adjacent to a gene called BLK-GATA4. The
results of this study suggest the possibility of
genetic screening to detect the risk for hyper-
tension in women as well as new targets for
treatment strategies.
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Ho, J. E., Levy, D., Rose, L., Johnson,

A. D, Ridker, P. M., & Chasman, D. L.
(2011). Discovery and replication of

novel blood pressure genetic loci in the
Women’s Genome Health Study. Journal of
Hypertension, 29, 62-69.

Abdominal Aortic Aneurysm

Abdominal aortic aneurysms (AAAs) are
characterized by localized ballooning of

the abdominal aorta, which may rupture,
potentially leading to death in minutes. AAAs
are more common in men than in women,
but the reasons for this differential are not
well understood. In one study, investigators
induced experimental AAA formation in male
and female mice by using a protein from pigs
called pancreatic elastase. AAA development
was much less common in females than in
males. When the experiment was repeated
using female mice deficient in plasmin activa-
tor inhibitor-1 (PAI 1), the females developed
AAA at a rate similar to that in the male mice,
suggesting that PAI-1 protects females from
AAA in this model and plays a role in the sex
differences observed in the development of
AAA. In a second study, investigators found
that exposing 1-day-old female mice to a sin-
gle dose of testosterone rendered them much
more likely to develop AAA as adults.

DiMusto, P. D., Lu, G., Ghosh, A., Roelofs,
K.J., Su, G, Zhao, Y,, ... Upchurch, G. R. Jr.
(2012). Increased PAI-1 in females compared
with males is protective for abdominal aortic
aneurysm formation in a rodent model. The
American Journal of Physiology—Heart and
Circulatory Physiology, 302, H1378-1386.

Zhang, X., Thatcher, S. E., Rateri, D. L.,
Bruemmer, D., Charnigo, R., Daugherty, A.,
& Cassis, L. A. (2012). Transient exposure of
neonatal female mice to testosterone abro-
gates the sexual dimorphism of abdominal
aortic aneurysms. Circulation Research, 110,
e73-85.

(This research addresses the NIH Strategic
Plan for Women'’s Health Research, Goal 1:
Increase sex differences research in basic
science studies; Objective 1.4: Include sex
parameters in the design of experiments
using animal models.)

Implantable Cardioverter
Defibrillators (ICDs)

ICDs, normally placed in the chest or abdo-
men, are programmed to detect arrhythmias
and then deliver a substantial electrical shock
to restore normal heart rhythm. Research has
shown that women, more than men, tend to
develop significant anxiety in anticipation

of the electrical shocks. The Female-Specific
Education, Management, and Lifestyle
Enhancement for Implantable Cardioverter
Defibrillator Patients (FEMALE-ICD) Study
evaluated the effectiveness of a women-spe-
cific psychosocial group intervention to
alleviate such distress. It found that women
who received education about ICDs, cogni-
tive behavioral therapy strategies, and group
social support had lower shock anxiety and
greater device acceptance. The study suggests
that such interventions should be consid-
ered as part of the overall treatment plan for
women receiving ICDs.

Vazquez, L. D., Conti, J. B., & Sears, S. E
(2010). Female-specific education, man-
agement, and lifestyle enhancement for
implantable cardioverter defibrillator
patients: The FEMALE-ICD study. Pacing and
Clinical Electrophysiology, 33, 1131-1140.

Cardiomyocyte Function

Investigators used magnetic resonance imag-
ing (MRI) to evaluate sex-based differences
in cardiomyocytes (heart muscle cells). In

a study of the left ventricle of the heart in

60 normal adult volunteers (32 women, 28
men), researchers measured the contractile
characteristics of the cardiomyocytes and
found that the cells in women had a greater
average change in length and circumfer-
ence during contraction than those in men.
This finding sheds light on the differences
between women and men in pathologic
changes that occur during the onset and
development of cardiac disease. Further work
may ultimately provide explanations for sex
differences in CVD outcomes.

Lawton, J. S., Cupps, B. P, Knutsen, A. K., Ma,
N., Brady, B. D., Reynolds, L. M., & Pasque,
M. K. (2011). Magnetic resonance imaging
detects significant sex differences in human
myocardial strain. BioMedical Engineering
OnlLine, 10, 76.



Right Ventricular Structure
and Function

Investigators in the Multi-Ethnic Study of
Atherosclerosis (MESA) have found sex- and
race-based differences in the structure and
function of the right ventricle (RV) of the
heart. The RV is the chamber that sends
deoxygenated blood to the lungs, where it
becomes oxygenated. Using cardiac MR],
investigators measured the RV mass, vol-
ume, and ejection fraction in 4,123 men and
women who were free of clinical CVD. They
found that the men studied had greater RV
mass and larger RV volume than the women,
but the women typically had a larger ejection
fraction. Black participants had lower RV
mass than Whites, and Hispanics had higher
RV mass than Whites. The results suggest
that sex and race differences in RV morphol-
ogy might explain some of the differences
observed in CVD manifestations among
population subgroups.

Kawut, S. M., Lima, J. A., Barr, R. G., Chahal,
H., Jain, A., Tandri, H., ... Bluemke, D. A.
(2011). Sex and race differences in right
ventricular structure and function: The
multi-ethnic study of atherosclerosis-right
ventricle study. Circulation, 123, 2542-2551.

Heart Transplant Donor-
Recipient Matching

For some patients with conditions such as
advanced coronary artery disease, cardio-
myopathy, heart valve disease, or congenital
heart defects, the only hope for survival

may be a heart transplant. Although prior
studies have attempted to understand the
relationship between the sex of the donor
and the sex of the recipient in terms of how
it affects posttransplant survival, results

have been inconclusive. In a recent study,
investigators analyzed the outcomes for
60,584 adult recipients of heart transplants
performed between 1990 and 2008. They
concluded that higher success rates are
obtained when the sex of the donor and
recipient are matched. Women who received
hearts from female donors had 10 percent
lower mortality than women who received
hearts from male donors. Similarly, men had
better survival rates when receiving hearts
from male, rather than female, donors. These
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results add to the body of knowledge about
sex-related differences in heart transplanta-
tion outcomes.

Khush, K. K., Kubo, J. T., & Desai, M.

(2012). Influence of donor and recipient sex
mismatch on heart transplant outcomes:
Analysis of the International Society for Heart
and Lung Transplantation Registry (2012).
The Journal of Heart and Lung Transplantation,
31, 459-40660.

Psychosocial Factors in Heart Disease

Growing evidence indicates that psycho-
social factors play an important role in the
development of heart disease in women.
Investigators conducted an analysis of avail-
able data from previous studies that included
at least 100 women in order to evaluate neg-
ative effects related to emotions, stress, and
social relationships as well as the effects of
positive psychological factors. Results of the
analysis showed that factors such as depres-
sion, anxiety disorders, suppression of anger,
and the stress associated with relationships
or family responsibilities were all linked

to elevated risk of heart disease in women.
Furthermore, positive psychological factors
and supportive relationships were found to
be associated with decreased risk. The investi-
gators also found that factors such as general
anxiety, hostility, and work-related stress were
less likely to be associated with heart disease
in women than in men. Results of this analy-
sis may be beneficial in identifying women at
higher risk for heart disease and in develop-
ing positive psychological strategies to help
lower the risk for women.

Low, C. A,, Thurston, R. C., & Matthews, K.
A. (2010). Psychosocial factors in the devel-
opment of heart disease in women: Current
research and future directions. Psychosomatic
Medicine, 72, 842-854.

Intimate Partner Violence
and Hypertension

An analysis of data from 51,434 women
enrolled in the Nurses’ Health Study II has
shed light on the effects of emotional abuse,
physical abuse, and sexual abuse on the
development of high blood pressure/hyper-
tension. Although 22 percent of participants
reported being physically hurt and 10 percent
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reported being forced into sexual activities
during adulthood by an intimate partner,
neither physical nor sexual abuse was asso-
ciated with hypertension. However, women
who reported severe emotional abuse had a
24-percent higher rate of hypertension than
women unexposed to emotional abuse. The
results provide further impetus for develop-
ment of strategies to prevent abuse of women
and mitigate its effects.

Mason, S. M., Wright, R. J., Hibert, E. N.,
Spiegelman, D., Forman, J. P., & Rich-
Edwards, J. W. (2012). Intimate partner
violence and incidence of hypertension in
women. Annals of Epidemiology, 22, 562-567.

Over-the-Counter Phytoestrogens
and CVD Risk

Although a number of women use over-the-
counter phytoestrogens not only to relieve
menopausal vasomotor symptoms but also
to protect against CVD, efficacy data are
lacking. Use of genistein, the most com-
mon soy-derived phytoestrogen, appears to
have some beneficial influence on vascular
reactivity and endothelial function in healthy
women but perhaps not in women with
insulin resistance. A new research project
titled Phytoestrogens, Insulin Resistance, and
Endothelial Function will study the effects of
genistein on microvascular reactivity both in
healthy women and in women with insulin
resistance. The results should help women
make better-informed choices about using
phytoestrogens.

(This award resulted from the solicitation
PAS-10-226, Advancing Novel Science in
Women's Health Research, cosponsored by
ORWH.)

Long QT Syndrome

Certain genetic mutations found in patients
with long QT syndrome type 1 (LQT1), a rare
inherited disorder that affects heart rhythm,
are associated with a particularly high risk
of sudden death. LQT1 is more prevalent in
women than in men, but young men have
the highest mortality rate overall. The syn-
drome can be caused by numerous different
mutations that affect an ion channel found
on heart muscle cells. Although all muta-
tions affect the same channel, their specific

effects on channel function vary. Researchers
gathered genetic and clinical data from 387
patients with LQT1, measured the effects of
17 different LQT1 mutations on ion channel
function, and correlated the findings with
patient outcomes. Mutations that caused
the ion channel to open more slowly than
normal were associated with a higher risk
for sudden death than mutations that did
not affect the rate of channel opening. Risk
assessment for patients with LQT1 is cur-
rently based on factors such as age, gender,
and the heart'’s electrical activity. The new
findings should enhance risk assessment

for LQT1 patients and help doctors identify
patients who might benefit from closer fol-
low-up and more aggressive treatment.

Jons, C., O-Uchi, J., Moss, A. J., Reumann,
M., Rice, J. ], Goldenberg, 1., ... Lopes, C. M.
(2011). Use of mutant-specific ion channel
characteristics for risk stratification of long
QT syndrome patients. Science Translational
Medicine, 3, 76ra28.

Preeclampsia

Investigators have found a link between
preeclampsia and reduced activity of an
enzyme called corin. Pregnant women with
preeclampsia had lower uterine corin levels
than women with normal pregnancies. The
researchers also identified two mutations in
the corin gene that reduce enzyme activity
in preeclamptic patients. Using genetically
engineered mice, investigators determined
that corin was involved in new blood vessel
formation at the maternal-fetal interface

of the placenta and that loss of corin from
the uterus led to impaired blood vessel
formation, which caused preeclampsia-like
symptoms in mice. Preeclampsia is diag-
nosed when a pregnant woman develops
high blood pressure and protein is found
in the urine after 20 weeks of pregnancy. It
occurs in about 10 percent of all pregnan-
cies and, if left untreated, can develop into
eclampsia, which may lead to seizures and
death of the mother and/or fetus. The study
results could lead to new approaches, specif-
ically those targeting corin, for the treatment
of preeclampsia.

Cui, Y., Wang, W,, Dong, N, Lou, J.,
Srinivasan, D. K., Cheng, W., ... Wu, Q.



(2012). Role of corin in trophoblast invasion
and uterine spiral artery remodeling in preg-
nancy. Nature, 484, 246-250.

(This research addresses the NIH Strategic
Plan for Women's Health Research, Goal 3:
Actualize personalized prevention, diagnos-
tics, and therapeutics for girls and women;
Objective 3.4: Expand research on pregnan-
cy-related conditions such as preeclampsia,
diabetes, and hypertension on the subse-
quent health of women and their offspring.)

Weight Perception

Investigators in the META-Health Study
(Morehouse and Emory Team Up to Eliminate
Cardiovascular Health Disparities) examined
gender and racial differences in obesity, with
an eye toward understanding its very high
prevalence in Black women. In particular,
they considered the extent to which Black and
White women and men differed in the accu-
racy of their perceptions of their own body
weight. Participants were asked to describe
themselves as underweight, about the right
weight, overweight, or obese, and the results
were compared with an objective assessment
that categorized their weight as normal, over-
weight, or obese based on body mass index
(BMI) or waist circumference. Blacks were

far more likely than Whites to underestimate
their weight status, even when sociodemo-
graphic characteristics, lifestyle factors, and
medical history were taken into account, and
most of the racial difference was attributed to
weight misperception by the Black women

in the study. The findings suggest a need to
identify the cultural, social, and environmen-
tal factors that give rise to this discrepancy

in recognizing overweight or obesity and to
develop suitable targets for intervention.

Hendley, Y., Zhao, L., Coverson, D. L.,
Din-Dzietham, R., Morris. A., Quyyumi, A.
A., ... Vaccarino, V. (2011). Differences in
weight perception among blacks and whites.
Journal of Women's Health (Larchmont), 20,
1805-1811.

Diet, Physical Activity,

and Quality of Life

A study of employees in small blue-collar
and service industry worksites in Seattle,
WA, has provided information about how
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dietary behaviors, physical activity, and BMI
relate to weight-specific quality of life and
work productivity. Investigators collected
information on participants’ intake of fruits
and vegetables, behaviors such as fast-food
consumption, physical activity, height and
weight, and scores on measures of quality of
life and work limitations. They found that
higher BMI was associated with lower quality
of life in both women and men, but it was
associated with productivity loss only in
women. Men who ate while doing another
activity had reduced quality of life, whereas
women who did so had reduced productivity.
Fast-food meals were associated with reduced
productivity in men only. The results add to
existing evidence about the deleterious effects
of obesity in the workplace and reinforce

the need for gender-specific investigations

to inform the development of effective
interventions.

Cash, S. W,, Beresford, S. A., Henderson, J.

A., McTiernan, A., Xiao, L., Wang, C. Y., &
Patrick, D. L. (2012). Dietary and physical
activity behaviours related to obesity-specific
quality of life and work productivity: Baseline
results from a worksite trial. British Journal of
Nutrition, 108, 1134-1142.

Caffeinated Beverages and
Cognitive Decline

Investigators examined the relationship
between caffeine consumption and cogni-
tive performance in 4,809 participants, 65
years of age or older, who were enrolled in
the Cardiovascular Health Study. A food-fre-
quency questionnaire was used to determine
caffeine consumption, and Modified Mini-
Mental State exams measured cognitive
function. After factors such as age, educa-
tion, smoking, diabetes, hypertension, and
depression were taken into account, the study
found somewhat lower rates of cognitive
decline for some levels of coffee and tea con-
sumption in women, but no consistent effect
in men. Further study is needed to determine
whether the results seen in women were
caused directly by caffeine consumption or
influenced by other, undetermined factors.

Arab, L., Biggs, M. L., O'Meara, E. S.,
Longstreth, W. T., Crane, P. K., & Fitzpatrick,
A. L. (2011). Gender differences in tea,

Report of the NIH Institutes and Centers

167



Report of the Advisory Committee on Research on Women's Health

168

coffee, and cognitive decline in the elderly:
The Cardiovascular Health Study. Journal of
Alzheimer’s Disease, 27, 553-566.

Lung Diseases

Chronic Obstructive Pulmonary
Disease (COPD)

Chronic lower respiratory diseases, which
include COPD and asthma, constitute the
fourth most common cause of death for
both women and men in the United States,
accounting for 6 percent of deaths among
women and 5 percent among men. Age-
adjusted death rates per 100,000 population
are 38 for women and 49 for men. The
median age at death from COPD is 79 for
women and 78 for men.

A recent analysis of data from the WHS has
shed light on the relationship between intake
of antioxidants and development of chronic
lung disease. Investigators conducted an anal-
ysis of 38,597 women without chronic lung
disease at baseline to test the effect of vitamin
E supplementation on the risk of developing
chronic lung disease, including COPD and
asthma. During 10 years of follow-up, 3.9
percent of women assigned to take vitamin E
pills reported first occurrences of diagnosed
chronic lung disease, compared with 4.4 per-
cent of women who were given placebo pills.
This reduction of about 10 percent in the risk
of chronic lung disease was independent of
cigarette smoking, age, randomized aspirin
assignment, multivitamin use, or dietary
intake of vitamin E, suggesting that vitamin E
supplementation may be beneficial for some
women in reducing COPD risk.

Agler, A. H., Kurth, T., Gaziano, J. M., Buring,
J. E., & Cassano, P. A. (2011). Randomised
vitamin E supplementation and risk of
chronic lung disease in the Women’s Health
Study. Thorax, 66, 320-325.

The COPD Learn More Breathe Better®
campaign, led by NHLBI in partnership with
professional societies and advocacy organi-
zations, is directed toward women and men
over 45 years of age. The campaign seeks

to increase awareness of COPD and under-
standing that the disease is treatable, and

it encourages people at risk to get a simple
breathing test and talk with their doctors

about treatment options. It emphasizes that
COPD is now as much of a problem for
women as for men and that former or current
smokers and people with risk associated

with genetics or environmental exposures are
particularly vulnerable. The Breathe Better
Network supports organizations represent-
ing States, cities, and communities that are
engaged in COPD education and awareness
through the campaign.

Asthma

In childhood, boys have a higher rate of
asthma than girls, but after puberty, females
are more likely to be affected. New research
has found that the sex differences in asthma,
and possibly other airway diseases, may be
due to the effect of the female hormone pro-
gesterone (P4) on the mucociliary apparatus
of the airway. Investigators isolated human
airway epithelial cells from male and female
lung transplant donors and examined how P4
altered the movement of the cilia, which are
found on the cell surface and which normally
clear mucus from the airway. They found

that P4 attached itself to receptors on the cell
surface and slowed the motion of the cilia in
both male and female cells. Moreover, the P4
inhibition of ciliary motion was reversed by
adding the active form of estrogen, 173-estra-
diol. The results suggest that female hormones
can influence the function of airways cilia,
both negatively and positively, and may
contribute to the disparity between men and
women in asthma prevalence.

Jain, R., Ray, J. M., Pan, J. H., & Brody, S. L.
(2012). Sex hormone-dependent regulation
of cilia beat frequency in airway epithe-
lium. American Journal of Respiratory Cell and
Molecular Biology, 46, 446-453.

Blacks, especially Black women, fare worse
than Whites on all measures of asthma
morbidity, but the reasons for this disparity
are not well understood. Previous studies of
children have identified psychosocial factors
such as experiencing violence and living in
inner-city neighborhoods as having a role in
asthma prevalence and severity, but similar
studies are lacking in adults. An NHLBI-
funded project begun in FY 2012 will assess
the contribution of psychosocial factors,
including violence, racism, depression,



neighborhood socioeconomic status, racial
segregation, and urbanicity, to the high inci-
dence of asthma in Black women. The study
will use data from the Black Women's Health
Study, a cohort established in 1995 that
includes about 59,000 Black women from
across the United States. Results are expected
to improve understanding of the risk fac-
tors associated with adult asthma, identify
reasons for racial and sex disparities in its
appearance, and inform the development of
effective preventive strategies at individual
and societal levels.

Lymphangioleiomyomatosis (LAM)
LAM is a rare lung disease that affects women
of childbearing age almost exclusively, causing
abnormal muscle-like cells to grow out of
control in certain organs or tissues, especially
the lungs, lymph nodes, and kidneys. Over
time, the LAM cells can proliferate throughout
the lungs and destroy normal tissue, leading
to shortness of breath, cough, chest pain, and,
in many cases, eventual respiratory failure.
Research has linked some cases of LAM with
tuberous sclerosis complex, a genetic disorder
characterized by formation of noncancerous
tumors throughout the body.

A clinical trial has found that sirolimus, a
drug currently used to prevent transplant
rejection, can improve lung function and
quality of life in individuals with LAM.
Participants in the study took daily oral doses
of sirolimus or placebo for 12 months and
had their lung function measured at regular
intervals. The sirolimus group had stable
lung function during the treatment period,
whereas lung function declined about 12
percent in the placebo group. After sirolimus
treatment was stopped, however, the rate

of decline in lung function was similar in
both groups, suggesting that continuous use
is necessary to maintain effectiveness. The
sirolimus group also showed other clinical
improvements and reported a greater ability
to carry out day-to-day functions and a better
quality of life.

McCormack, E X., Inoue, Y., Moss, J., Singer,
L. G., Strange, C., Nakata, K., ... Trapnell, B.
C.; National Institutes of Health Rare Lung
Diseases Consortium; MILES Trial Group.
(2011). Efficacy and safety of sirolimus in

FiscAL YEARS 2011 & 2012

lymphangioleiomyomatosis. New England
Journal of Medicine, 364, 1595-1606.

Researchers who developed a mouse model
of LAM found a combination drug treat-
ment that appears to be able to prevent, and
to some degree reverse, lung damage caused
by LAM in that model. When mice received
injections of cells lacking the tuberous
sclerosis complex 2 (TSC2) gene, their lungs
developed LAM-like lesions, suggesting that
lung destruction in LAM is specifically asso-
ciated with loss of TSC2 function. A regimen
of two drugs, sirolimus and simvastatin (a
commonly used cholesterol-lowering drug),
prevented growth of lung lesions and lung
destruction and caused a dramatic regres-
sion of established lung lesions in the mice.
The study suggests the possibility of cellular
therapy to restore TSC2 function in LAM
patients, as well as the use of drug therapy
to prevent lung damage and reverse or atten-
uate existing disease.

Goncharova, E. A., Goncharov, D. A,
Fehrenbach, M., Khavin, 1., Ducka, B,, ...
Krymskaya, V. P. (2012). Prevention of alve-
olar destruction and airspace enlargement in
a mouse model of pulmonary lymphangi-
oleiomyomatosis (LAM). Science Translational
Medicine, 4, 154ral34.

Sarcoidosis

Sarcoidosis is a disease of unknown cause
that leads to persistent inflammation, often
resulting in the formation of lumps called
granulomas. It can affect any organ of the
body, but it most often initiates in the lungs,
skin, or lymph nodes.

An analysis of data from the Black Women's
Health Study (see above) has confirmed
previous reports of relatively high rates of sar-
coidosis among Black women and provided
new information about the disease’s clinical
characteristics. An annual incidence of 71

per 100,000 and an overall prevalence of 2
percent were found in the study cohort. Most
of the women with sarcoidosis had both pul-
monary and extrapulmonary involvement,
with the most common extrapulmonary sites
being lymph nodes, skin, and eyes. The study
also revealed that prednisone was the most
commonly used medication, followed by
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inhaled corticosteroids. Continued follow-up
of the cohort is expected to provide a better
understanding of risk factors associated with
sarcoidosis in general and, particularly, in
Black women.

Cozier, Y. C., Berman, J. S., Palmer, J. R,,
Boggs, D. A., Serlin, D. M., & Rosenberg, L.
(2011). Sarcoidosis in black women in the
United States: Data from the Black Women's
Health Study. Chest, 139, 144-150.

Blood Disorders

Hormone-Induced Thrombosis

Women have special concerns throughout
their lives involving increased risk of throm-
bosis (blood clots). Oral contraceptives,
pregnancy, and postmenopausal hormone
therapy all confer a heightened risk of deep
vein thrombosis and pulmonary embolism,
and other factors have also been implicated
in the higher susceptibility of women.

NHLBI convened a working group in
September 2012 to discuss current knowl-
edge and future research needs regarding
hormone-induced thrombosis in women.
The meeting brought together basic and
clinical scientists, epidemiologists, and phy-
sicians with expertise in coagulation science,
hematology, epidemiology, and obstetrics/
gynecology, including reproductive endocri-
nology and maternal-fetal medicine.

ORWH Director Dr. Janine Austin Clayton
addressed the group and summarized the
NIH strategic plan for advancing women's
health research. Discussions were organized
by three topics: pregnancy and assisted
reproductive technologies, indications for
hormonal therapy in nonpregnant women,
and mechanisms of hormone-induced throm-
bosis. The recommendations of the working
group included analysis of existing study data
(e.g., from the Women’s Health Initiative)

to identify thrombotic risks, mechanistic
studies of the natural effects of hormones on
tissues from healthy women, identification

of biomarkers of thrombotic risk associ-

ated with hormone therapy in nonpregnant
women, evaluation of the influences of route
of estrogen administration and formulation
on hormone-induced thrombosis, study of
mechanisms involved in pregnancy-associated

risk of thrombosis, and development of
female animal models for preclinical studies.

Sleep Disorders

Sleep Deprivation and Hypertension

Work supported by a new exploratory/
developmental research grant is investigat-
ing neurovascular mechanisms that may

be responsible for sex differences in the
responses of blood pressure to sleep depriva-
tion. The investigators hypothesize that sleep
deprivation raises blood pressure much more
strongly in women than in men and that

the sex difference is linked to sympathetic
neural activity. Early results in healthy young
adults showed that blood pressure and heart
rate were higher in both men and women
following 24-hour sleep deprivation, but
women and men exhibited different patterns
of muscle nerve activity and hormone levels.
The results may help suggest a mechanism to
explain the strong association of hyperten-
sion with sleep deprivation in women.

Carter, J. R., Durocher, J. J., Larson R.

A., DellaValla, J. P, & Yang, H. (2012).
Sympathetic neural responses to 24-hour
sleep deprivation in humans: Sex differences.
The American Journal of Physiology—Heart and
Circulatory Physiology, 302, H1991-1997.

Circadian Rhythms and
Sleep Patterns

Research findings have shed light on the
observation that women are generally more
likely than men to describe themselves as
“morning persons.” A study of adults con-
fined for weeks to a sleep laboratory that
shielded them from cues about the time of
day demonstrated that women’s internal
circadian clocks run somewhat faster than
men'’s. On average, women in the study com-
pleted their daily cycle 6 minutes earlier than
men, and 35 percent of women, compared
with 14 percent of men, had a cycle shorter
than 24 hours. This phenomenon may help
to explain sex differences in sleep duration
and also offer clues to the higher preva-
lence of insomnia that has been observed in
women.

Dufty, J. E, Cain, S. W., Chang, A. M.,
Phillips, A. J., Miinch, M. Y., Gronfier, C,, ...



Czeisler, C. A. (2011). Sex difference in the
near-24-hour intrinsic period of the human
circadian timing system. Proceedings of the
National Academy of Sciences, 108(Suppl 3),
15602-15608.

Sleep-Disordered Breathing
in Pregnancy Outcomes

In a study of more than 1,700 singleton (i.e.,

1 fetus) pregnancies, researchers found that
pregnancy tripled the prevalence of loud,
frequent snoring (a hallmark symptom of
sleep-disordered breathing) in mothers-to-be.
Moreover, women who began snoring for the
first time during pregnancy were 2.4 times as
likely to develop gestational hypertension and
1.6 times as likely to develop preeeclampsia as
were women who did not snore during preg-
nancy or who had snored prior to pregnancy.
The increased risk of preeclampsia was inde-
pendent of other factors, including age, race,
prepregnancy BMI, excess weight gain, number
of previous pregnancies, smoking status, edu-
cational level, and family history of gestational
hypertension or preeclampsia. New-onset
snoring is quite common in pregnancy—one-
fourth of participants in this study reported
it—and so identifying and treating sleep-dis-
ordered breathing in pregnant women may
constitute an important public health measure
to reduce the rates of gestational hypertension
and of preeclampsia, with their associated risks
to mother and child.

O'Brien, L. M., Bullough, A. S., Owusu, J. T.,
Tremblay, K. A., Brincat, C. A., Chames, M.
C., ... Chervin, R. D. (2012). Pregnancy-onset
habitual snoring, gestational hypertension,
and preeclampsia: Prospective cohort study.
American Journal of Obstetrics & Gynecology,
207, 487.e1-487.e9.

A new NHLBI-funded study will explore the
relationship between sleep abnormalities
and pregnancy outcomes using the NICHD-
initiated Nulliparous Research Network of
10,000 pregnant women. The study’s goals
are to characterize sleep patterns during
pregnancy, assess the extent to which self-re-
ported measures of sleep correlate with
objectively derived measures, and determine
the relationships between sleep disorders or
poor sleep quality and cardiovascular and
metabolic disorders of pregnancy.

FiscAL YEARS 2011 & 2012

(These studies address the NIH Strategic
Plan for Women’s Health Research, Goal
3: Actualize personalized prevention,
diagnostics, and therapeutics for girls and
women; Objective 3.4: Expand research on
pregnancy related conditions, such as pre-
eclampsia, diabetes, and hypertension on
the subsequent health of women and their
offspring.)

Sex/Gender Differences

As noted under “Accomplishments,”
researchers are uncovering a number of
gender differences with regard to various
aspects of cardiovascular, lung, and blood
diseases and sleep disorders. The find-

ings encompass differences in risk factors,
symptoms, diagnosis, response to preventive
and therapeutic interventions, and progno-
sis. The long-running Framingham Heart
Study continues to yield comparisons of
CVD risk in three generations of women
and men, and the Jackson Heart Study and
the Hispanic Community Health Study are
expected to provide sources of data on gen-
der differences in minorities.

Initiatives

Request for Applications

Clinical Trials Planning Studies for Rare
Thrombotic and Hemostatic Disorders.
This program supports phase III multicenter
investigator-initiated clinical trials focused
either on rare hemostatic and thrombotic
disorders or on more common hemostatic
and thrombotic disorders that occur rarely
in special patient populations, such as
neonates, children, and pregnant women.
(RFA-HL-12-023)

Program Announcements

Etiology and Pathophysiology of Sleep
Disordered Breathing (SDB) in Pregnancy.
This announcement encourages studies of
the etiology of SDB during pregnancy; the
link between SDB and maternal heart, lung,
and blood pathophysiology; the effect of SDB
on placental development and function and
associated adverse pregnancy outcomes; and
the contribution of SDB to conditions in the
intrauterine environment that result in altered
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fetal development and predispose offspring to
obesity, metabolic, and cardiovascular disease.
(PA-11-122 with NICHD, NINR)

Effects of Secondhand Smoke on
Cardiovascular and Pulmonary Disease
Mechanisms. The purpose of this funding
opportunity announcement (FOA) is to
encourage research to better characterize
the dose-response relationship between
secondhand smoke (SHS) exposure and the
cardiovascular and pulmonary diseases by
improving our understanding of the mech-
anisms by which SHS contributes to these
diseases. (PA-11-244 with NIEHS)

Conferences, Working Groups

Mechanistic Perspectives on How Sex
Hormones Induce Thrombosis in Women,
September 13-14, 2012. The goal of this
workshop was to set forth strategies to
determine the mechanistic link between
thrombosis and sex hormones in women.

Special Populations

Racial and Ethnic Minorities

Recent U.S. health statistics provide the
following snapshot of racial/ethnic similar-
ities and differences in the burden of those
leading causes of death that are relevant to
the NHLBI mission:

e Diseases of the heart account for 24.0 per-
cent of deaths (first, or leading cause) in
White women, 24.4 percent (first) in Black
women, 21.0 percent (second) in Hispanic
women, 21.7 percent (second) in Asian or
Pacific Islander women, and 17.1 percent
(second) in American Indian or Alaska
Native women.

e Cerebrovascular disease (stroke) accounts
for 6.3 percent (fourth) of deaths in White
women, 6.4 percent (third) in Black
women, 6.0 percent (third) in Hispanic
women, 8.4 percent (third) in Asian or
Pacific Islander women, and 4.3 percent
(seventh) among American Indian or
Alaska Native women.

e Chronic lower respiratory diseases account
for 6.4 percent of deaths (third) in White
women, 2.9 percent (sixth) in Black

women, 3.2 percent (seventh) in Hispanic
women, 2.6 percent (eighth) in Asian or
Pacific Islander women, and 4.7 percent
(sixth) among American Indian or Alaska
Native women.

The NHLBI supports an extensive portfolio
of studies focused on the health issues of
racial and ethnic minorities and on dispari-
ties that exist between minority and majority
populations. Of particular relevance are large
epidemiological studies that enable detailed
study of diseases and their associated risk
factors in defined groups:

e The Jackson Heart Study, initiated in 1998,
addresses CVD prevalence, severity, and
mortality among Black women and men
living in the Jackson, MS, area.

e The MESA (Multi-Ethnic Study of
Atherosclerosis), initiated in 1999, is
investigating the prevalence, correlates,
and progression of subclinical CVD in
a cohort that includes Whites, Blacks,
Hispanic, and Asian Americans.

e The Hispanic Community Health Study,
initiated in 2006, is collecting data on
a wide variety of conditions—including
heart disease, stroke, asthma, COPD, sleep
disorders, dental disease, hearing disor-
ders, diabetes, kidney and liver disease,
and cognitive impairment—in Latinos.
Participants are Mexican Americans,
Puerto Ricans, Cuban Americans, and
Central/South Americans.

Lesbian Health

A recent report provided new information
about the use of complementary and alter-
native medicine (CAM) by lesbian women.
The work involved an analysis of data from
the NHLBI-supported Epidemiologic Study
of Health Risk in Women (ESTHER), a large
cross-sectional study examining risk factors
for CHD among lesbian and heterosexual
women living in the Pittsburgh, PA, area. The
study found a high prevalence of having ever
used CAM (50 percent) among participants,
and a significantly higher prevalence in lesbi-
ans (57 percent) than in heterosexual women
(41 percent). Other correlates of CAM use
included White race, higher educational
achievement, large-city residence, perceived



discrimination in a health care setting, spir-
ituality, and a history of diagnosed mental
illness. Because some alternative medicines
may cause serious side effects if taken in
conjunction with prescription medication,
the findings suggest that physicians should
inquire about the CAM usage of their women
patients, especially those who are lesbians.

Smith, H. A., Matthews, A., Markovic, N.,
Youk, A., Danielson, M. E., & Talbott, E. O.
(2010). A comparative study of complemen-
tary and alternative medicine use among
heterosexually and lesbian identified women:
Data from the ESTHER Project (Pittsburgh,
PA, 2003-2006). Journal of Alternative and
Complementary Medicine, 11, 1161-1170.

Career Development Initiatives

Mentored Career Development Award

to Promote Faculty Diversity/Re-Entry in
Biomedical Research. The purpose of this
award is to advance the awardee’s career
development trajectory by strengthening
research capacity, publishing, and other
scholarly activities; improve success and
retention in a research career; promote
scientific collaborations that lead to acquisi-
tion of new skills or research in other fields
of scholarly interest; and increase the num-
ber of highly trained investigators who are
from diverse backgrounds underrepresented
in research areas of interest to NHLBI or
who wish to reenter their research careers
after a hiatus due to family circumstances.
(RFA-HL-11-022 and RFA-HL-12-030)

NATIONAL INSTITUTE ON AGING

Executive Summary

The National Institute on Aging (NIA)
conducts and supports a diverse portfolio of
research on older women'’s health, including
studies on Alzheimer’s disease and other
dementias, menopause and menopausal
hormone therapy, osteoporosis, physical
disability, and other diseases and condi-
tions. During FY 2011-2012, NIA-supported
researchers made important progress in a
number of women'’s health-related areas,
including those described below:

FiscAL YEARS 2011 & 2012

Reproductive Health and Menopause.
Research continued through the Study of
Women'’s Health Across the Nation (SWAN)
and other studies on health across the
menopausal transition. For example, SWAN
investigators have found from observational
studies that major depressive disorder may
be associated with heavy menstrual bleeding
at midlife; moderate wine consumption may
protect midlife women from development

of the metabolic syndrome; and perimeno-
pausal women who experience hot flashes
have higher levels of N-terminal telopep-

tide (Ntx), a marker of bone turnover, than
women without hot flashes. In addition, a
variety of interventions for the most common
symptoms of the menopausal transition are
currently under study through the MS FLASH
(Menopause Strategies: Finding Lasting
Answers for Symptoms and Health) initiative,
and investigators in that study found in a
randomized clinical trial that healthy meno-
pausal women taking a commonly prescribed
dose (10-20 mg/day) of the antidepressant
escitalopram had fewer and less severe hot
flashes, reduced insomnia, increased sleep
quality, and better overall quality of life than
those taking a placebo.

Cognitive Health and Alzheimer’s Disease.
Although in previous studies menopausal
hormone therapy has been associated with
an increased risk of cognitive decline and
dementia, questions remain as to whether a
“window of opportunity” exists during which
menopausal hormone therapy may exert a
protective effect on the brain, after which
such treatment may be ineffective with regard
to cognition. NIA-supported investigators
continue to study the effects of different
forms of menopausal hormone therapy on
cognition, as well as the mechanisms through
which estrogen and related hormones work
on the brain.

Sex and Gender Differences. American
women lag significantly behind their counter-
parts in other higher-income nations in terms
of longevity, and since 1980, the pace of
gains in life expectancy of older U.S. women
has slowed markedly compared with other
industrialized countries. An NIA-sponsored
National Research Council panel found
strong evidence that smoking is responsible
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for a good deal of the divergence in female
life expectancy. Other factors, including
obesity, diet, exercise, and economic inequal-
ity, may also play a role, but this evidence is
less clear cut. Investigators have continued

to explore the reasons behind the sex differ-
entials in disability and mortality across the
lifespan, including divergent levels of longev-
ity among women in high-income nations.

New and ongoing research initiatives focus-
ing on women'’s health include the following:

e A solicitation for research applications to
study the etiology and/or mechanisms
regulating bone mass that are regulated by
a “central relay” in the brain;

e The Women’s Health Initiative Study of
Cognitive Aging, (WHISCA), which is
investigating both on trial and long-term
post-trial effects of exposure to meno-
pausal hormone therapy on cognitive
aging within the context of the Women'’s
Health Initiative Memory Study and the
Women'’s Health Initiative (WHI) more
generally;

e A Specialized Center of Research on Sex
Differences, cofunded by ORWH, to
explore the intersection of sex, vascular
dysfunction, and cognitive decline; and

e The SWAN Sleep Study, in which investiga-
tors from four SWAN sites are examining
sleep patterns and various factors that
may affect sleep during the menopausal
transition.

In addition, NIA supports a number of com-
munication and education activities related
to women and aging, career development
activities, and research on the specific health
concerns of minority women.

Introduction

Older women outnumber older men in the
United States, and the proportion of the
population that is female increases with age.
In 2010, women accounted for 57 percent of
the population aged 65 or over and for 67
percent of the population aged 85 or over.
Despite living longer, however, older women
are more likely than men to report depressive
symptoms or limitations in physical function
and to live alone (a potential indicator or

risk factor for isolation, lack of caregivers,
and lack of support); in addition, they live

in poverty at a disproportionately high rate
(Federal Interagency Forum on Aging-Related
Statistics, 2012). Furthermore, American
women lag significantly behind their coun-
terparts in other higher-income nations

in terms of longevity, and since 1980, the
pace of gains in life expectancy of older U.S.
women has slowed markedly compared with
other industrialized countries (Crimmins,
Preston, & Cohen, 2011). In fact, their life
expectancy has fallen 3 to 5 years behind
other developed nations, including France,
Italy, Spain, Switzerland, Australia, and Japan
(Woolf, & Aron, 2013).

NIA supports a diverse portfolio of research
on older women's health, including studies
on the following topics:

e Cognitive and emotional aging;

e Alzheimer’s disease and other types of
dementia;

e Menopause and menopausal hormone
therapy;

e Osteoporosis and hip fracture;

e Physical disability;

e (Caregiver burden;

e Decline in function of older women;
e Age-related muscle loss;

e (Cancer in older women;

e Demography and economics of aging;

e Qvarian hormone influences on brain
structure and function;

e Premature ovarian failure; and

e Sex differences in aging and age-related
health conditions.

The women's health liaison in the Office of
Planning, Analysis, and Evaluation coor-
dinates communication and reporting on
NIA activities related to women’s health and
serves as liaison to the NIH Coordinating
Committee on Research on Women'’s Health.
Recent accomplishments in women'’s health,
as well as ongoing and new research initia-
tives with a particular emphasis on women,
are described below.



Accomplishments

Women's Aging and Health:
Findings from the Study of Women's
Health Across the Nation

NIA's flagship study of women'’s health is
SWAN, an ongoing cohort study evaluating
longitudinal changes in biological, behav-
ioral, and psychosocial parameters in women
as they transition from premenopause to
postmenopause. The goal of SWAN is to
characterize the biological processes, health
effects, psychosocial influences, and sequelae
of the premenopausal to perimenopausal

to postmenopausal transition in Caucasian,
African-American, Chinese, Japanese, and
Hispanic women. Selected findings from
SWAN in FY 2011-2012 include those
described in the paragraphs below.

Depression. Although the majority of
women do not become depressed at midlife,
depressive symptoms and major depressive
disorder are more common in perimeno-
pausal women than in premenopausal
women, and some studies have suggested
an increased risk of depressive symptoms in
the postmenopausal period as well. SWAN
investigators have found that major depres-
sive disorder may be associated with heavy
menstrual bleeding at midlife; women who
undergo a hysterectomy with or without
bilateral oophorectomy (removal of the
ovaries) in midlife do not experience more
negative mood symptoms in the years after
surgery than women who undergo natural
menopause; and midlife women with a
previous history of both depression and an
anxiety disorder have the greatest likelihood
of experiencing reduced quality of life during
the menopause transition, even when they
are not currently depressed or anxious.

Obesity and the Metabolic Syndrome.
SWAN investigators found that women who
drank wine in moderation (about one glass
per day) were less likely to develop the meta-
bolic syndrome, a precursor to heart disease
and diabetes, than women who consumed
either more, very little, or no wine. Greater
exposure to discrimination was associated
with a greater amount of fat around the inter-
nal organs in middle-aged African-American

FiscAL YEARS 2011 & 2012

and White women; reports of discrimination
were not associated in SWAN with other
types of fat surrounding the waist. Mothers
without cardiovascular disease who did not
breastfeed were significantly more likely to
retain abdominal fat than were mothers who
consistently breastfed.

Cardiovascular Disease. Development of
tiny deposits of calcium in the walls of the
coronary arteries, or coronary calcification,
is an early sign of coronary heart disease. In
FY 2011-2012, SWAN investigators made
several discoveries regarding coronary calci-
fication at midlife. For example, they found
that for women going through menopause,
involvement in rewarding multiple roles was
associated with a decreased risk of coronary
calcification. They also found that varying
levels of sex hormone binding globulin
(SHBG) and free androgen (as quantified
by the Free Androgen Index, or FAI) were
associated with arterial calcification, but
obesity status influenced the role that these
hormones played. In nonobese women,
higher SHBG and lower FAI were associated
with greater extent of calcification, while in
obese women, lower SHBG was associated
with greater extent of calcification. SWAN
investigators also found that lower levels

of estradiol and SHBG and higher FAI and
follicle-stimulating hormone levels were
associated with increased subclinical ath-
erosclerosis progression in women during
the menopausal transition; these findings
were independent of systolic blood pressure
and body mass index (BMI). Finally, mid-
life overweight/obese women with healthy
cardiometabolic profiles had lower levels
of subclinical cardiovascular disease than
at-risk overweight/obese women, but the
former group had significantly higher levels
of subclinical disease than did healthy nor-
mal-weight women.

Vasomotor Symptoms. SWAN investigators
found that perimenopausal women with
menopausal hot flashes had higher levels of
Ntx, a marker of bone turnover, than peri-
menopausal women without menopausal
hot flashes. Hot flashes were also associated
with greater thickness of the intima media, an
indicator of subclinical cardiovascular disease;
an increased number of markers of insulin
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resistance; and adverse changes in inflamma-
tory and hemostatic markers. Interestingly,

a higher percentage of body fat, larger BMI,
and bigger waist circumference were associ-
ated with fewer hot flashes among the older
women (age >59) in the sample. Associations
between body fat and hot flashes were limited
to Caucasian women, however. Finally, the
investigators found that estradiol and SHBG
may play a partial role in age and racial/eth-
nic variations in relationships between body
composition and hot flashes.

Sleep. In SWAN, women with sleep-dis-
ordered breathing and light sleep were
significantly more likely to have the met-
abolic syndrome than were women with

no sleep disturbances. Beta EEG (electro-
encephalogram) power in nonrapid eye
motion (NREM) and REM sleep—a marker
of disturbed sleep quality—was higher in

late perimenopausal and postmenopausal
women than in premenopausal and early-per-
imenopausal women. The investigators found
limited evidence for associations between
EEG sleep measures and nocturnal vasomotor
symptoms (VMS) or symptoms of depression
or anxiety. EEG sleep measures were largely
not associated with VMS and mood symp-
toms across all racial/ethnic groups, although
having more frequent nocturnal VMS was
associated with longer sleep time.

Nonhormonal Treatment for Menopausal
Symptoms. Researchers with the MSFLASH
(Menopause Strategies: Finding Lasting
Answers for Symptoms and Health)
Network, a multisite research network
designed to conduct clinical trials of prom-
ising treatments for the most common
symptoms of the menopausal transition,
found in a randomized clinical trial that
healthy menopausal women taking a com-
monly prescribed dose (10-20 mg/day) of
the antidepressant escitalopram had fewer
and less severe hot flashes than those taking
a placebo. Escitalopram was also shown

to reduce insomnia, increase sleep quality,
and improve overall quality of life among
women going through the menopausal tran-
sition. However, among women whose hot
flashes improved with escitalopram, approx-
imately one-third quickly relapsed after
discontinuation of the medication. Those

with pretreatment insomnia and those with
a weaker response to escitalopram may be at
greatest risk for relapse after discontinuation
of treatment.

Alzheimer’s Disease

Alzheimer’s disease (AD), the most common
cause of dementia among people age 65

and older, is a major public health issue for
the United States because of its enormous
impact on individuals, families, the health
care system, and society as a whole. Estimates
of how many people in the United States
currently have AD differ substantially, with
numbers ranging from 2.4 million to 5.1 mil-
lion, depending on how AD is measured. But
scientists agree that unless the disease can be
effectively treated or prevented, the numbers
will increase significantly if current popula-
tion trends continue (Hebert, Scherr, Bienias,
Bennett, & Evans, 2003). Risk of developing
AD at any specific age is similar for women
and men, but because women live longer,
there are significantly more women with

AD, and in a recent epidemiologic study, the
overall lifetime risk of developing AD for a
woman was nearly twice that for a man (32
percent versus 18 percent) (Hebert, Scherr,
McCann, Beckett, & Evans, 2001). However,
in a recent study, amnestic mild cognitive
impairment (MCI), often a precursor condi-
tion to AD, was more common in men than
in women, suggesting that sex differences in
the disease course may exist; for example, the
investigators hypothesized that women may
transition from MCI to dementia later in life
than men but do so more abruptly (Petersen,
et al., 2010).

Sex Differences in Risk for Age-Related
Cognitive Decline and Cognitive
Impairment. In one NIA-supported obser-
vational study, consumption of caffeine via
coffee and tea was associated with a reduced
risk of age-related cognitive decline in
women but not in men. In a study of men
and women with atherosclerosis, women
consistently outperformed men on multiple
tests of cognitive function, even when the
investigators controlled for education and
vascular function, suggesting that sex differ-
ences in cognition are not due to differences
in vascular health. In addition, several studies



identified endogenous risk factors for AD and
cognitive decline, as shown below:

e Increased levels of adiponectin, a hor-
mone derived from visceral fat, are an
independent risk factor for all-cause
dementia and AD in women.

e Men with amnestic and nonamnestic MCI
demonstrated higher fasting plasma insu-
lin than cognitively normal men, while
women with amnestic MCI (the subtype
most likely to convert to AD) had lower
fasting plasma insulin. The apolipoprotein
E (APOE) €4 genotype, a strong risk factor
for AD, may influence the relationship
between sex and insulin.

e The effects of APOE €4 itself appear to be
largely sex neutral; however, its association
with decline in verbal memory and learn-
ing appears to be stronger in women.

The Menopausal Transition,
Menopausal Hormone Therapy,
and Cognitive Health

Although the number of women prescribed
menopausal hormone therapy (MHT)
continues to decline, a recent nationally rep-
resentative survey showed that over 8 million
American women continue to use MHT, with
women over age 60 continuing to account
for over a third of MHT use in the United
States. Meanwhile, the long-term effects of
estrogen-containing MHT on cognition,
including the association between MHT use
and Alzheimer’s disease, remain the subject
of intense scientific scrutiny. The question of
whether MHT promotes, protects against, or
does not influence risk of cognitive decline
and/or Alzheimer’s and related dementias
has proven to be extremely complex, with
timing and duration of treatment, specific
hormones prescribed, and environmental
factors all implicated to some degree in each
woman's individual risk profile.

Observational studies have long suggested
that the use of estrogen-containing MHT is
associated with a reduced risk of Alzheimer’s
disease. However, among participants in the
Women'’s Health Initiative Memory Study
(WHIMS), conjugated equine estrogens plus
the progestin (progesterone-related hormone)
medroxyprogesterone acetate (CEE/MPA)

FiscAL YEARS 2011 & 2012

increased risk of dementia, although not risk
of mild cognitive impairment, in women aged
65 years and above. While the WHI Study of
Cognitive Aging (WHISCA) showed that CEE/
MPA worsens verbal memory, it found that
CEE alone had no influence on cognition.
These findings have been replicated in several
randomized clinical trials. The apparent
negative effect of CEE/MPA on verbal mem-
ory does not appear to be age dependent.
Studies testing the long-term effects of natural
estrogen and progesterone on dementia and
cognitive outcomes are in progress.

For example, a study testing the effect of the
natural estrogen 17f3-estradiol suggested that
the cognitive outcome depended on the for-
mulation of hormone used. NIH-supported
investigators found that women aged 49-68
who were at risk of Alzheimer’s disease and
who took 17B-estradiol scored higher on
measures of verbal memory than did women
who took CEE, regardless of age, 1Q, years of
education, risk factors for Alzheimer’s, history
of estrogen exposure, concurrent progester-
one use, or natural or surgical menopause
status. This study thus suggests that the use of
natural estrogen supports cognitive function,
although further research is needed to con-
firm and extend these findings.

In 2012, results were released from the KEEPS
(Kronos Early Estrogen Prevention Study)
Cognitive and Affective Study, which is the
first multisite, randomized, placebo-con-
trolled, double-blind, parallel-group design
clinical study to address major issues related to
use of menopausal hormone therapy raised by
WHI and WHIMS. The KEEPS Cognitive and
Affective Study compared the effects of con-
jugated equine estrogens (CEE—Premarin®),
transdermal 1173-estradiol (t-E2—Climara®),
and placebo on comprehensive measures of
cognition and mood in recently menopausal
women over 4 years of treatment. All the
women received cyclical micronized pro-
gesterone (Prometrium®). The women who
received oral CEE demonstrated significant
improvement in symptoms of depression
and anxiety/tension, and trends for benefit
were seen on symptoms of anger/hostility
and self-reported recall for information con-
tained in printed material. The women who
received the t-E2 patch showed an increase
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in memory complaints, but the complaints
were not supported by results of the actual
memory tests. Although the study did not
evaluate the potential effects of menopausal
hormone therapy on risk for Alzheimer’s
disease, it will be important to follow the
participants over time to determine whether
hormone therapy started during early meno-
pause could slow the decline in memory
commonly seen with getting older or delay
the onset, slow the progression, or reduce
the risk of Alzheimer’s disease.

In the past several years, NIH-supported
investigators have begun to explore whether
hormone use by younger postmenopausal
women near the time of menopause reduces
risk of dementia or whether the negative
findings of WHIMS should be generalized
to younger women. Some research suggests
that MHT may be beneficial if taken during
a critical window near menopause but that
when initiated in later life it may be associ-
ated with increased risk. Recent results from
the NIH-supported Cache County Study on
Memory Health and Aging support this win-
dow-of-opportunity hypothesis: In this study,
women who used any type of HT within 5
years of menopause had 30 percent less risk
of Alzheimer’s disease, especially if use was
for 10 or more years. By contrast, Alzheimer’s
risk was not reduced among those who had
initiated HT 5 or more years after meno-
pause. Instead, rates were increased among
those who began estrogen-progestin com-
pounds within the 3 years preceding the
Cache County Study baseline evaluation.

Evidence suggests that initiation of some
forms of HT early in the perimenopausal or
postmenopausal stage might confer benefit
to verbal memory and the neural systems
underlying memory, whereas late-life initia-
tion confers no benefit. In a study from the
NIA Intramural Research Program, post-
menopausal women who had initiated HT
during the perimenopausal period performed
better on a verbal memory task than did
women who had never used HT. In addition,
when the women underwent brain imaging,
perimenopausal HT users showed increased
activation in the left hippocampus and
decreased activation in the parahippocampal
gyrus compared with women who had never

used HT. Each of these patterns of activation
was associated with better memory perfor-
mance on the imaging memory task.

A January 2010 conference, which brought
together experts in the field of aging and
endocrinology to discuss the development of
translational research models, focused on the
critical period to achieve optimal neuropro-
tection with hormone/estrogen therapy. The
papers presented at this meeting appeared
in the March 16, 2011, special issue of Brain
Research, “The Window of Opportunity:
Menopause and Hormone Replacement
Therapy.” In March 2012, NIA funded a
follow-up window-of-opportunity workshop
to provide an authoritative update on new
science and to review the results of WHIMS.
The main goal of the workshop was to deter-
mine whether the data support or reject the
hypothesis of a window of opportunity for
HT in the treatment/prevention of cognitive
decline in postmenopausal women. Brain
Research will publish the outcomes of this
meeting as a special edition in 2013.

Sex Differences: Behavioral
and Social Research

Sex Differences in Stress Response. This
NIA-supported study examined the brain
mechanisms involved in stress effects while
male and female participants were engaged
in a risky decision task. The researchers found
that under acute stress, men worked more
quickly to gain greater rewards, while women
worked more cautiously, earning fewer
rewards. Gender-specific patterns of brain
activation were also revealed.

Sex Differences in the Long-Term Health
Impacts of Early Adversity. Using data

from a unique sample of rhesus macaques
randomized at birth to mother-rearing,
peer-rearing, or surrogate-rearing conditions,
NIA-supported investigators found novel
evidence of a causal link between early social
environments and sex differences in physical
and mental health later in life. All monkeys
were put in a single mixed social group
between the ages of 6 and 12 months and
underwent behavioral observation and phys-
ical exams 4 times per year. Males raised with
peers or surrogates had significantly more
frequent episodes of physical illness and



exhibited more behavioral stereotypy (e.g.,
rocking, pacing, and digit-sucking behaviors,
all similar to behaviors found in autism),
with those raised by surrogates being most
disadvantaged. Females were most adversely
affected by being reared by peers, exhibiting
far greater prevalence of wounds and hair
loss associated with the greater amount of
aggression exhibited in peer groups. This
novel demonstration of gender-specific
adverse consequences of early social depri-
vation has the potential to inform how such
processes operate in humans, with implica-
tions for prevention and intervention efforts.

Relationship Between Socioeconomic Status
(SES) and Health and Survival. An analysis of
the National Health Interview Survey Linked
Mortality Files found that for both men and
women there was an educational gradient in
self-reported health as adults, with higher lev-
els of education associated with better health,
but the gradient was steeper for women than
for men. Women reported worse health than
men, but this difference was virtually erased for
those with tertiary education. There was also

a very steep educational gradient in mortality
rates, but here the sex difference was reversed,
with education reducing adult mortality more
steeply for men (who had higher mortality
rates) than for women. Increasing educa-
tional attainment for the adult population

as a whole might reduce these gender gaps.

A separate analysis found gender differences
indicating lower estimated health among
women than men on physical, psychosocial,
and pain dimensions of commonly used
summary measures of health-related quality
of life. Sociodemographic and SES variables,
especially income and marital status, explained
much of the gender differences, emphasizing
the impact of SES disparities on the well-being
of women.

Initiatives

Ongoing Research Initiatives

Menopause and Beyond: The Study of
Women's Health Across the Nation. SWAN
is an ongoing cohort study evaluating lon-
gitudinal changes in biological, behavioral,
and psychosocial parameters in women

as they transition from premenopause to

FiscAL YEARS 2011 & 2012

postmenopause. The goal of SWAN is to
characterize the biological processes, health
effects, psychosocial influences, and sequelae
of the premenopausal to perimenopausal

to postmenopausal transition in Caucasian,
African-American, Chinese, Japanese, and
Hispanic women. SWAN is unique in that the
period of follow-up spans the menopausal
transition, the final menstrual period, and
postmenopause in order to characterize how
the menopausal transition influences health
outcomes at older ages. Over the 18 years of
the study, SWAN investigators have collected
a wealth of clinical data and biospecimens
that represent an important research resource
for further studies of menopause. A 2011
special issue of Obstetrics and Gynecology
Clinics of North America highlighted key
research findings from SWAN.

Funded initially in 1994, SWAN is a cooper-
ative agreement consisting of seven clinical
field sites, a central reproductive hormone
laboratory, a coordinating center, an advi-
sory panel, and a repository of blood, urine,
and DNA specimens. The study is sponsored
by NIA, the National Institute of Nursing
Research, and ORWH, and it supports
Objective 3.1 of the NIH Strategic Plan for
Women'’s Health Research: “Conduct devel-
opmental and developmentally framed
research to understand the role of hormones,
hormonal changes, and reproductive tran-
sitions on conditions affecting women and
girls throughout the lifespan.”

The SWAN Sleep Study. SWAN investigators
from four sites are examining sleep patterns
and factors that may affect sleep during

the menopausal transition. Although sleep
disruptions, insomnia, and breathing-re-
lated sleep disorders increase as women age,
little is known about how sleep changes as
women progress through the menopausal
transition. The goals of Sleep I, the baseline
phase, were to:

(1) Characterize sleep disturbances in a
large, multiethnic sample of midlife
women;

(2) Identify relationships among meno-
pausal characteristics (for example,
vasomotor symptoms and bleeding) and
sleep disturbances;
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(3) Evaluate the influence of psychobio-
logical factors on the sleep-menopause
relationship; and

(4) Establish baseline data for Sleep II, the
longitudinal phase of this research study.

The major goals of Sleep II, which is in prog-
ress, are to identify:

(1) Potential predisposing, precipitating, and
perpetuating factors for chronic sleep
disturbances during the menopausal
transition; and

(2) Adverse effects of sleep disturbances on
subsequent health status during the early
postmenopausal period.

MSsFLASH Network. In 2008, NIA, in
collaboration with the Eunice Kennedy
Shriver National Institute of Child Health
and Human Development (NICHD),

the National Center for Complementary
and Alternative Medicine (NCCAM),

and ORWH, established the MsFLASH
(Menopause Strategies: Finding Lasting
Answers for Symptoms and Health) initia-
tive, a multisite research network to conduct
clinical trials of promising treatments for
the most common symptoms of the meno-
pausal transition. The MsFLASH network is
composed of five clinical research centers
and a data coordinating center. Different
treatment approaches are being studied for
their