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A MESSAGE FROM THE AACR

Americans are more likely to survive a cancer diagnosis
today than at any other time in history. In fact, thanks to
the incredible strides that have been made in biomedical
research, the percentage of the U.S. population living with,
through, or beyond cancer has more than tripled since the
U.S. Congress passed the National Cancer Act in 1971.
The AACR Cancer Progress Report 2014 chronicles the
progress that has been made against the more than 200
diseases we call cancer and details how federal investment
in the National Institutes of Health (NIH) and the National
Cancer Institute (NCI) is transforming cancer care and the

lives of patients in the United States and around the world.

Between Aug. 1, 2013, and July 31, 2014, the U.S. Food and
Drug Administration (FDA) approved six new anticancer
therapeutics and new uses for five previously approved
anticancer therapeutics, two new cancer imaging agents,
and one screening test. These advances add to the growing
number of tools that health care providers have to detect,
diagnose, treat, and cure some types of cancer. They are
also helping patients like James (Rocky) Lagno (see p. 62),
one of the individuals whose inspiring personal stories are
included in the AACR Cancer Progress Report 2014, to live

longer, fuller lives.

Rocky was diagnosed with lung cancer in 2011. When
standard treatment with chemotherapy and radiation failed
to stop the growth of his cancer, Rocky was advised by his
physician to get his affairs in order; patients in his situation
typically had about 13 months left to live. Rocky’s tumor,
however, tested positive for the ALK mutation that fuels 5
percent of non-small cell lung cancers (NSCLC). Armed
with this information, Rocky’s physicians prescribed him
new treatments specifically designed for individuals with
ALK-positive lung cancer, including ceritinib (Zykadia),

a drug subsequently approved by the FDA in April 2014.
Within weeks of receiving ceritinib, Rocky’s condition
improved dramatically, and he is currently experiencing a
quality of life similar to what he had prior to his diagnosis.

Fortunately, Rocky’s story is becoming more common.
Paradigm-changing advances in biomedical research

have made it possible to develop an increasing number of

treatments precisely targeted to the unique molecular and
genetic characteristics of an individual’s cancer. In fact, five
of the six anticancer therapeutics approved by the FDA
between Aug. 1, 2013, and July 31, 2014, are compounds
that actually target unique molecular and genetic
characteristics.

Advances in cancer research have led to an expansion in
the clinical use of genomic information, which was once
reserved solely for research. Improvements in the ability
to sequence and analyze large amounts of DNA have made
it increasingly possible to identify the most appropriate
therapy for a patient and to optimize the design and
conduct of clinical trials. Collectively, these advances will
spur the development of new and improved anticancer

therapeutics.

The American Association for Cancer Research (AACR)

is deeply grateful to all of the courageous individuals who
have shared their personal experiences with the devastating
collection of diseases we call cancer in the AACR Cancer
Progress Report 2014. These stories, together with the
advances described in this report, inspire hope for a future
free of death from cancer. However, our ability to realize
this future is in jeopardy because of reductions in federal
investments in the NIH and NCI.

Budgets for the NIH and the NCI have failed to keep

pace with inflation over the past decade. On top of these
inflationary losses, direct budget cuts in 2011 and 2013
slashed NIH funding. With diminished resources, these
critical agencies are not able to fund all of the promising
research proposals they receive, and some researchers

have had to downsize their laboratories or leave the field
altogether. This reduction in our nation’s research capacity
and workforce has grave consequences for future innovation
in biomedical research and, most importantly, for the more
than 1.6 million people who are projected to receive a

cancer diagnosis in the United States in 2014.

The AACR calls upon Congress and the administration
to put the NIH and NCI budgets back on a path of
predictable growth by providing annual budget increases

\
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ARTEAGA

FOTI

at least comparable to the biomedical inflation rate. In
addition, policymakers must protect the NIH from future
funding cuts by taking a balanced approach to long-term
deficit reduction that prioritizes the federal investment

in biomedical research. We urge all AACR members and,
indeed, all Americans to join us in our quest to make cancer
research a national priority. Cancer survivors like Rocky
Lagno and the other individuals who shared their stories in
this report, as well as those who are projected to receive a

cancer diagnosis in the future, are depending on it.

Carlos L. Arteaga, MD
AACR President

Margaret Foti, PhD, MD (h.c.)
Chief Executive Officer

Follow us:
Cancer Research Catalyst http://blog.aacr.org

ABOUT THE AMERICAN ASSOCIATION

FOR CANCER RESEARCH

Founded in 1907, the American Association for Cancer
Research (AACR) is the world’s oldest and largest
professional organization dedicated to advancing
cancer research and its mission to prevent and cure
cancer. AACR membership includes more than 35,000
laboratory, translational, and clinical researchers;
population scientists; other health care professionals;
and cancer advocates residing in 97 countries. The
AACR marshals the full spectrum of expertise of

the cancer community to accelerate progress in the
prevention, biology, diagnosis, and treatment of cancer
by annually convening more than 20 conferences and
educational workshops, the largest of which is the
AACR Annual Meeting with over 18,000 attendees.

In addition, the AACR publishes eight peer-reviewed

scientific journals and a magazine for cancer survivors,
patients, and their caregivers. The AACR funds
meritorious research directly as well as in cooperation
with numerous cancer organizations. As the Scientific
Partner of Stand Up To Cancer, the AACR provides
expert peer review, grants administration, and scientific
oversight of team science and individual grants in
cancer research that have the potential for near-term
patient benefit. The AACR actively communicates with
legislators and policymakers about the value of cancer
research and related biomedical science in saving lives

from cancer.

For more information about the AACR,

visit www.AACR.org.

American Association for Cancer Research
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EXECUTIVE SUMMARY

Research has and will continue to fuel progress against
cancer. This progress has been made possible by federal
investment in biomedical research, which has expanded our
knowledge of the biology of the more than 200 diseases we
call cancer and allowed us to translate this knowledge into
new and better ways to prevent, detect, diagnose, treat, and
increasingly cure some of these diseases. Recent discoveries
in the fields of cancer genomics and immunology have been
particularly fruitful in this regard and hold great promise
for the future.

An increased understanding of the role of genetic
alterations in developing cancer is also the foundation

on which changes are beginning to be made in the way
that clinical trials are conducted and regulated. These
changes can eliminate the need for large, long, multiphase
trials, and it is hoped they will result in anticancer
therapeutics receiving approval by the U.S. Food and Drug
Administration (FDA) more rapidly than ever before.

Much of the research that has been particularly instrumental
in building our current scientific foundation was funded by
the federal government through the National Institutes of
Health (NTH) and the National Cancer Institute (NCI).

The NIH:

comprises 27 institutes and centers;

annually funds 6,000 in-house scientists and
50,000 external grants at universities, medical
schools, and research institutions;

and supports an estimated 432,000 jobs
across the United States.

As the oldest and largest cancer organization in the world

that fosters every aspect of high-quality, innovative cancer
research, the American Association for Cancer Research
(AACR) is committed to increasing public understanding of
cancer and the importance of lifesaving cancer research, as well
as advocating for increased federal research funding for the
benefit of cancer survivors and their loved ones everywhere.

The fourth AACR Cancer Progress Report to Congress and
the American public serves as a comprehensive educational

tool that chronicles how research is transforming lives, such
as the lives of the 12 courageous individuals who have shared
their experiences with cancer within the report. The report
also illustrates how unwavering bipartisan support from
Congress and the administration, in the form of increased
funding for the NIH and NCI, is required if we are to
continue to transform lives through research in the future.

Cancer in 2014

Cancer research saves lives because it is the foundation of
new and better strategies for cancer prevention, detection,
diagnosis, and treatment. As a result, the number of people
who are living longer, higher-quality lives after a cancer
diagnosis continues to rise. In fact, it is estimated that in the
United States alone, nearly 14.5 million cancer survivors

are alive today; an estimated 379,112 of those individuals
received their cancer diagnoses as children or adolescents.

Although extraordinary advances have been and continue
to be made against cancer, it is estimated that 585,720 U.S.
residents, including 1,960 children and adolescents, will die
from some form of cancer in 2014. Moreover, because most
cancer diagnoses occur in those age 65 and older, a segment
of the U.S. population that is expected to double by 2060,
we face a future in which the number of cancer-related
deaths will increase dramatically unless new and better
ways to prevent, detect, and treat cancer can be developed.
These trends are being mirrored globally, and the number
of people dying of cancer worldwide is expected to increase
from 8.2 million in 2012 to 14.6 million in 2035.

2.4
Million

U.S. CANCER
INCIDENCE

1.6

2014 Million

Vil
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As the number of cancer diagnoses increases, so, too, will
the economic toll of the disease. Cancer is already among
the most costly diseases to the United States. The most
recent NIH estimates indicated that the overall economic
costs of cancer to the United States in 2009 were $216.6
billion. When these costs are compared with the NIH and
NCI budgets for fiscal year 2014, which are just $30 billion
and $4.9 billion, respectively, it underscores the inadequacy
in federal funding for cancer research that exists today.

Developing Cancer

Cancer arises when the orderly processes that control the
multiplication and life span of normal cells go awry. The
resultant changes in cell behavior are predominantly a
result of alterations, or mutations, in the genetic material

of the cells. The specific mutation, and the order and speed
at which mutations accumulate, coupled with a person’s
genetic makeup and lifestyle factors such as tobacco use,
diet, and physical activity, influence the rate at which cancer
develops and progresses.

Although genetic mutations that lead to malfunctions

in a cell underpin cancer initiation and development in
most cases, interactions between cancer cells and their
environment—known as the tumor microenvironment—as
well as interactions with systemic factors, influence the
development and progression of the disease. Thus, if we

are to advance our mission to prevent and cure all cancers,
we must develop a more comprehensive, whole-patient
understanding of cancer.

The dedicated work of researchers throughout the biomedical
research enterprise has expanded and continues to expand
our knowledge of cancer. As our knowledge has grown so has
our ability to exploit it to improve health care. Most of the
new approaches to cancer treatment more precisely attack
cancers than do traditional therapies, providing patients with
not just longer but also higher-quality lives.

Healthy Living Can Prevent Cancer
From Developing, Progressing, or
Recurring

Many of the greatest reductions in the morbidity and mortality
of cancer are a result of advances in cancer prevention that
have come about as we have learned more about the factors
that increase a persons risk of developing cancer.

Many factors that increase the risk of developing cancer
are related to lifestyle, and it is estimated that more than
50 percent of the 585,720 cancer deaths expected to occur
in the United States in 2014 will be related to preventable
causes. Most notable among these causes are tobacco use,
obesity, lack of physical activity, exposure to ultraviolet
light from the sun or tanning devices, and failure to use or
comply with interventions that treat or prevent infection
with cancer-associated pathogens. As a result, adopting

a healthy approach to living that eliminates or reduces
these risks, where possible, could significantly decrease the
number of people diagnosed with certain types of cancer.

““ Knowing what’s right doesn’t
mean much unless you do
what’s right. ”’

THEODORE ROOSEVELT

Importantly, healthy approaches to living can also reduce
cancer recurrence and improve outcomes following a
cancer diagnosis. However, a great deal more research
and resources are needed to understand how best to help
individuals change their lifestyle.

Cancer screening is another important part of a healthy
lifestyle because finding a cancer early, before it has spread
to other parts of the body, increases the likelihood that
treatment can be curative. Given that each individual has
unique risks for developing each type of cancer, everyone
should consult with his or her physicians to develop a
personalized cancer-screening plan that takes into account
evidence-based recommendations; the individual’s own

American Association for Cancer Research



cancer risks, including family history; and the individual’s
tolerance of potential benefits and harms of screening.

Transforming Lives Through Research

The dedicated efforts of individuals working throughout
the cycle of biomedical research have led to extraordinary
advances across the continuum of clinical care that are
transforming lives in the United States and worldwide.

As a result of research advances, the FDA approved six new
anticancer therapeutics in the 12 months leading up to July
31, 2014. During this time, the FDA also approved new uses
for five previously approved anticancer therapeutics, a new
use for a previously approved test for detecting the cancer-
causing pathogen human papillomavirus (HPV), and new
uses for two imaging agents.

FROM AUG. 1, 2013, TO
JULY 31, 2014, THE FDA
HAS APPROVED:

6 new anticancer
therapeutics.

5 new uses for
previously
approved
anticancer
therapeutics.

2 new uses for
imaging agents.

1new use for a
screening test.

Five of the new anticancer therapeutics approved by the FDA
target specific molecules involved in the cancer process and
are referred to as molecularly targeted therapeutics. They are
part of a revolution in cancer treatment that began just over
a decade ago. This revolution is changing the standard of
cancer care from a one-size-fits-all approach to one in which
the molecular makeup of the patient and his or her tumor
dictates the best therapeutic strategy. This approach is often
called personalized cancer medicine.

One of the new anticancer therapeutics approved by the
FDA is also an immunotherapeutic. Cancer immunotherapy
is a relatively new approach to cancer treatment that

has begun to transform the lives of patients with certain
cancers. There are several types of cancer immunotherapy;,
each of which works in a different way to train a patient’s
immune system to destroy the cancer. A number of cancer
immunotherapeutics are showing immense promise in
clinical trials, with some patients having remarkable and
long-lasting responses.

As a result of research advances, more people than ever
before are surviving longer and leading fuller lives after a
cancer diagnosis. Despite this, cancer survivors often face
serious and persistent adverse outcomes, including physical,
emotional, psychosocial, and financial challenges as a result
of their cancer diagnosis and treatment. The issues facing
each survivor vary depending on many factors, including
gender, age at diagnosis, type of cancer diagnosed, general
health at diagnosis, and type of treatment received.
Individuals who receive a cancer diagnoses as children,
adolescents, young adults, or when elderly, are particularly
vulnerable to treatment-related health issues. Research

is being performed to help all cancer survivors meet the
numerous challenges they face.

o

~4%

of the U.S. population is a
cancer survivor (3).

What Progress Does the Future Hold?

The genetic information about cancer initiation and
development that we have learned through genomics
research has been central to the personalized cancer
medicine revolution. This new knowledge is now beginning
to be used to reform how clinical trials are designed and
conducted. As we look to the future, we can expect to see
greater deployment of genomics and computational biology,

AACR Cancer Progress Report 2014



which will spur the development of many more anticancer
therapeutics and new uses for our current treatment arsenal.

Great strides have been made toward improved cancer
prevention, detection, diagnosis, treatment, and, in certain
cases, cure. However, some groups of individuals—in
particular, racial and ethnic minorities—experience
notably higher incidence of some types of cancer than

the general population and/or suffer significantly

““ | am supremely confident that
we will continue to make rapid
progress in the future, ”’

AACR PRESIDENT, 2014-2105,
CARLOS L. ARTEAGA, MD

AACR CALL TO ACTION

We are now at a crossroads in our country’s long struggle
to prevent and cure cancer; we must choose between two
paths, but there is only one viable path forward to continue
transforming lives.

On the viable path we seize the momentum at this exciting
time in biomedical research by committing to budget
increases for the NIH and NCI so that the remarkable
progress of the past can continue at a rapid pace.

To take the alternative path is simply unacceptable. This
particularly dangerous path leads us to a place where federal
funding for biomedical research remains stagnant or, even
worse, declines, seriously jeopardizing the rate at which

we are able to make progress. On this path, breakthroughs
and discoveries will be slowed, meaning that delivery of the
cures that patients and their loved ones desperately need

is delayed. Early-career researchers may be forced to leave
science for other fields, further jeopardizing continued
future progress.

poorer treatment outcomes. As research increases our
understanding of the many complex and interrelated
causes of cancer health disparities, we will be able to
develop and implement new interventions that will
transform lives, regardless of race, ethnicity, age, gender,
socioeconomic status, and place of residence.

A Prescription for Increasing the Rate
of Progress Against Cancer

Federal support for the NIH and NCI has facilitated
extraordinary progress against cancer. It has also catalyzed
an explosion in our knowledge of the biology of cancer and
understanding of how to apply this knowledge to provide
new ways to reduce the burden of this disease. Despite these
opportunities, many challenges must be overcome if we are
to realize our goal of defeating cancer.

First and foremost, we must continue to pursue a
comprehensive understanding of the biology of cancer at
all stages and to develop new approaches to translating this
knowledge into health care advances that will save lives.
To do this, we must make investing in biomedical research
a national priority. Only by investing in research talent,
tools, and infrastructure and by advancing policies that
drive innovation and the translation of new knowledge
for the benefit of patients will we be able to capitalize on
past federal investments in biomedical research and seize
opportunities to forge ahead to the day when cancer is
removed as a major health threat to all.

The AACR respectfully urges Congress to do the right thing
for cancer patients and our nation and choose the only
viable path forward, which is to:

Prioritize the growth of the NIH and NCI
budgets at a predictable, robust pace by
providing annual budget increases at least
comparable to the biomedical inflation rate.

Rededicating our country to the promise of biomedical
research requires strong leadership from the administration
and Congress. It also requires a commitment from all
Americans to support federal funding for biomedical
research and to communicate this view to policymakers.

As a country we must set priorities and make difficult
choices at this fiscally challenging time in our history. Our
federal government can do no better than invest robustly in
the NIH and the NCI so that the path forward will lead us
to a brighter future for the millions of people whose lives
have been touched by cancer.

American Association for Cancer Research
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6 new anticancer
therapeutics.

5 new uses for
previously approved
anticancer
therapeutics.

2 new uses for
imaging agents.
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1new use for a
screening test.
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THE BIOMEDICAL RESEARCH COMMUNITY

By working together, the stakeholders in the biomedical research community have made and continue to
make lifesaving progress against cancer for the benefit of patients, survivors, and their families. Among

these stakeholders are the following:

patients, clinicians;
survivors, and _ .

their families
and friends;

o<

biotechnology, citizen advocates,
pharmaceutical, )

S and advocacy and
and diagnostics X\, philanthropic
companies; ~// organizations; f

regulatory funding
agencies; agencies;

EDA

APPROVED

14.5 million

Americans with a history of
cancer were estimated to be
alive on Jan. 1, 2014 (3).

academic

researchers from S
a wide range of
specialties; 6

W

payers.

TR

patient #: 00111000

The basic, translational, and clinical research that has fueled
and continues to fuel extraordinary progress against cancer is
made possible by investments from the federal government,
philanthropic individuals and organizations, and the private
sector. Of particular importance are the investments in
biomedical research supported by the federal government
and administered through the National Institutes of Health
(NIH) and the National Cancer Institute (NCI). Without
sustained support of biomedical research from all sectors,
continued progress against cancer is in jeopardy.

AACR Cancer Progress Report 2014



TABLE1 | NEWLY FDA-APPROVED THERAPEUTICS, AND INDICATIONS FOR THE
TREATMENT AND IMAGING OF CANCER: AUGUST 1, 2013-JULY 31, 2014

ANGIOGENESIS INHIBITORS

Approved Indication Generic Name Trade Name Formulation
certain types of stomach cancer ramucirumab Cyramza
certain type of thyroid cancer* sorafenib Nexavar

BLOOD CANCER-SPECIFIC THERAPEUTIC ANTIBODY

Approved Indication Generic Name Trade Name Formulation
certain type of leukemia obinutuzumabt Gazyva ﬂ

CELL CYTOSKELETON MODIFYING AGENTS

Approved Indication Generic Name Trade Name Formulation

pancreatic cancer* paclitaxel aloumin-bound Abraxane
particles

CELL SIGNALING INHIBITORS

Approved Indication Generic Name Trade Name Formulation
certain type of melanoma dabrafenib and trametinib™  Tafinlar and Mekinist
certain types of leukemia ibrutinib® Imbruvica

and lymphoma

certain types of leukemia idelalisibt Zydelig

and lymphoma

HER2+ breast cancer* pertuzumab Perjeta ﬂ

certain type of metastatic ceritinibt Zykadia 0
ALK-positive lung cancer

EPIGENOME-MODIFYING AGENTS

Approved Indication Generic Name Trade Name Formulation

certain type of belinostat Beleodaq
non-Hodgkin lymphoma

IMAGING AGENTS

Approved Indication/Use Generic Name Trade Name Formulation
identification and staging gadobutrol Gadavist
of breast cancer* 3

certain type of head and technetium 99m tilmanocept Lymphoseek
neck cancer*

~ First approval of a combination of targeted therapies for the same indication
* New indication for 2013-2014
* Breakthrough therapy
Where multiple trade names are used, only the most common have been listed

Cancer: An Ongoing Challenge 5-yeal’ survival rate

Even though definitive, measurable progress has been for all cancers (1)
and continues to be made against cancer, this devastating

collection of diseases continues to pose an enormous 0 O
challenge for researchers, clinicians, and patients. In fact, 4 9 /O 6 8 /O

cancer remains the leading cause of disease-related death

among children in the United States (1). 1975-1977 2003-2009
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TABLE 2 | ESTIMATED INCIDENCE AND MORTALITY FOR SELECT CANCERS

Estimated 2014 Incidence* Estimated 2014 Deaths*
Total Male Female Total Male Female

ALL SITES 1,665,540 855,220 810,320 585,720 310,010 275,710

HEAD AND NECK REGION

Brain & other nervous system 23,380 12,820 10,560 14,320 8,090 6,230
Oral cavity & pharynx 42,440 30,220 12,220 8,390 5,730 2,660
Tongue 13,590 9,720 3,870 2,150 1,450 700
Mouth 11,920 7,150 4,770 2,070 1,130 940
Pharynx 14,410 1,550 2,860 2,540 1,900 640
Larynx 12,630 10,000 2,630 3,610 2,870 740
Lung & bronchus 224,210 116,000 108,210 159,260 86,930 72,330
Breast 235,030 2,360 232,670 40,430 430 40,000

GASTROINTESTINAL (GlI) SYSTEM

Esophagus 18,170 14,660 3,510 15,450 12,450 3,000
Stomach 22,220 13,730 8,490 10,990 6,720 4,270
Liver & intrahepatic bile duct 33,190 24,600 8,590 23,000 15,870 7,130
Gallbladder & other biliary 10,650 4,960 5,690 3,630 1,610 2,020
Pancreas 46,420 23,530 22,890 39,590 20,170 19,420
Small intestine 9,160 4,880 4,280 1,210 640 570
Colon and Rectumt 96,830 48,450 48,380 50,310 26,270 24,040

UROGENITAL SYSTEM

Kidney & renal pelvis 63,920 39,140 24,780 13,860 8,900 4,960
Ovary 21,980 21,980 14,270 14,270
Uterine corpus 52,630 52,630 8,590 8,590
Uterine cervix 12,360 12,360 4,020 4,020
Urinary bladder 74,690 56,390 18,300 15,580 1,170 4,410
Prostate 233,000 233,000 29,480 29,480

Testis 8,820 8,820 380 380

Skin (excluding basal & squamous) 81,220 46,630 34,590 12,980 8,840 4,140
Melanoma-skin 76,100 43,890 32,210 9,710 6,470 3,240

HEMATALOGICAL SYSTEM

Leukemia 52,380 30,100 22,280 24,090 14,040 10,050
Acute lymphocytic leukemia 6,020 3,140 2,880 1,440 810 630
Chronic lymphocytic leukemia 15,720 9,100 6,620 4,600 2,800 1,800
Acute myeloid leukemia 18,860 1,530 7,330 10,460 6,010 4,450
Chronic myeloid leukemia 5,980 3,130 2,850 810 550 260

Lymphoma 79,990 43,340 36,650 20,170 1,140 9,030
