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

6 new anticancer
therapeutics.

5 new uses for
previousty
approved
anticancer
therapeuttics,

2 new uses lor
Imaging agents,

1 new 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 1o
make lifesaving progress against cancer for the benefit of patients, survivors, and their familles. Among
these stakeholders are the following:
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CANCER HEALTH DISPARITIES IN THE UNITED STATES

Cancer heaith disparities are defined as differences in cancer intidence, prevalence, treatment, and outcome
AMong certain seoments of a population, Including:

rackl and ethnic Indrviduals residents In certain the eiderly.
minority groups: mhlow geograchical

locations, including

rural areas; and

Complex andt Intermelated factors contribute to disperities in cancer incidence and death among these
medically underserved groups. These factors may include, but are not Bmited to, dfferences or inequities inc

treatments XpOsWe to social and

The interdependent nature of many of these variables makes it difficult to isolste and study the refative
contribution of each to cancer health disparities. However, given that & significant proportion of the US.
population falls into one or more categories of peopie at rsk of experiencing a dsparity, it is important that
research into these difficult issues continues. Only with new Insigts will we develop and implement innovative
ntervertions for the elimination of cancer for &l (soe Greater ENorts to Reduce Cancer Heaith Disparities, p, 81).
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GENETIC AND EPIGENETIC
CONTROL OF CELL FUNCTION

The genetic material of a cell is comprised of strings of four
deoxyribonuclelc acld (DNA) units called bases.

DNA bases are organized into genes, and the
order, or sequence, of the bases provides the code
used by the cell to produce the various proteins It
needs to function.

The entirety of a person's DNA is called the genome. Almost every cell in their 4’
body contains a copy of their genome. The genome is packaged together with y
proteins known as histones into structures called chromosomes. ,r

Special chemical marks, called epigenetic marks, on the DNA and
histones together determine whether a gene is accessible for
reading. The sum of these chemical marks across the entire
genome is called the epigenome.

The accessible genes within each cell are :

read to produce the proteins that ultimately X
define the function of the cell and the

tissue in which the cell resides.
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GENETIC MUTATIONS

Below are some of the various genetic mutations known to lead to cancer;
however, genetic mutations do not always result in cancer.

Single base changes
* Some mutations can lead to new proteins that may cause
cancer to develop

« Deletion or insertion of DNA sequences can lead to new
proteins or loss of protein function that can lead to cancer.

e
Extra copies of genes (gene amplification)
Higher quantities of certain proteins can lead to enhanced
ceall survival and growth, leading to cancer.

¢

Large deletions
Loss of DNA can result in loss of genes necessary to stop
or control the growth of cancer.

Genetic recombination

Exchange of DNA across different parts of the genome
can lead to entirely new proteins that can drive the
‘ development of cancer,

Mutations that alter the epigenome

Mutations in the genes that produce proteins that alter the
epigenetic marks on DNA or the histones around which it
is packaged can lead to cancer.
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CANCER GROWTH:
LOCAL AND GLOBAL INFLUENCES

The matrix of proteins that surrounds the cancer cells can
influence cancer formation, metastasis, and other processes.

Cancer cells can stimulate the growth of blood and lymphatic vessel
networks, which supply the cancer cells with nutrients and oxygen
required for rapid growth and survival and provide a route for cancer
cell escape to gistant sites (metastasss),

Systomic factors in the orculation, such as
hormanes and nutrients, influence the
development and growth of cancer,

The immune system can identify and oliminate cancer cells, although
In many cases this system is suppressed, permitting the formation
and progression of a tumor. Howewer, in some sttuations of chronic
inflammation, the immune system can promote cancer development
and progression.
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FUNDAMENTAL RESEARCH: THE FOUNDATION OF
TODAY’S TREATMENTS AND TOMORROW'S ADVANCES

A more comprehensive understanadng of the genatic and molecular
underpinnings of normal anad tumor cell biclogy has ied to the
development of 45 FDA-approved therapies that target specific

FDA-APPROVED molecules involved in cancer,
THERAPIES

An understanding that eprgenetic factors Influence cancer development
has ‘ed Lo five FDA-approved therapies that work by targeting the
proteins that modify the epigenome, wilh more under development,
such as the therapy Jack Whelan received (see p. 36).

Identification of the factors and processes by which cancer celis
stimufate the development of blood and lymphatic vessel networks has

ANTICANCER led 1o 10 anticancer therapies that impede this process

THERAPIES

Knowledge that the hormones estrogen and testosterone are
systemic factors that drive many beeast and most prostate cancers,
respectively, led to the development of 17 antihormone theraples
to treat patients with these diseases.

A more complete understanding of the immune system and its function
has led to the development of a class of treatments collectively known
os immunctherapies. These revolutionary treatment approaches hamess
8 patient’s own immune system to eiminate their cancer colls. They
were highlighted in the AACR Cancer Progress Report 2013 (5), and thay
are discussed here In Treatment With iImmunotherapeutics (see p 64)
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REASONS TO ELIMINATE TOBACCO USE

20

MILLION

DEATHS

TYPES OF
CANCER

0.5

MILLION

SMOKING-

AACR CANCER

More than 20 million people
in the United States died
prematurely as a result of
smoking and exposure to
secondhand smoke
between 1965 and 2014 (18).

Eighteen types of
cancor are causally
related to tobacco use
(see Figure 6, p. 16)
(1),

No level of exposure 1o
tobacco smoke is safe,

Including exposure 10
secondhand smoke (19)

Between 1965 and 2014, more
than 6.5 milhon Amernicans
died of 3 smoking-refated
cancer and more than
250,000 died of lung cancer
caused by exposure to
secondhand smoke (18).

PROGRESS REPORT 2014

Tobacco use during
chemotherapy can
reduce the
effectiveness of
treatment.

In addition to
cancar-ralatod deaths,
tobacco exposure
caused nearly 0
milkon cardiovascular
and metabolic
disease-related deaths
between 1965 and
2014 (18).

Eliminating tobacco
use after a cancer
diagnosis can reduce
the complications
assoclated with
treatment and
Improve averall
Survival,
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REASONS TO MAINTAIN A HEALTHY WEIGHT
AND KEEP ACTIVE

AbOut one In every three new cases of cancer diagnosed In the
United States is related 1o being overweight or obese, being
inactive, and/or eating poorly (10, 16).

The adenocarcinoma subtype of esophageal cancer, colorectal,
endometrial, gallbladder, kidney, pancreatic, and postmenopausal breast
cancers have been causally linked to being overweight or obese (10).
TYPES OF

' CANCER

Regular physical activity can decrease an individual's risk of
developing colon, endometrial, and postmenopausal breast
cancers (23).

Sedentary behavior may increase the risk for developing
colorectal, endometrial, ovarian, and prostate cancers (24).

Obesity, lack of regular physical activity, and sedentary
behavior are linked to worse cutcomes, including increased risk
for death, for patients with a number of types of cancer.
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PHYSICAL ACTIVITY GUIDELINES

The US. Department of Health and Human Services recommends the following minimum physical activity levels
to improve the nation’s health; see http//www.heath.gov/paguidelines/guidelines/summary.aspx.

FOR CHILDREN AND ADOLESCENTS

Sixty minutes or more of
physical activity ke
runmng daily,

All aduits should avoid
inactivity; some physical
activity is better than none.

Older adults, those who are
pregnant, and/or those with
disabilities should consult
their physician and the
modfied guidelings,

AACR CANCER
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Muscle- and bone-strengthening
exsrcises like pushups dally or at
least three days per week,

Al least 150 manutes
per week of moderate-
Intensity activity ke a
brisk walk or 75
minutas of vigorous-
intensity activity, like
running, In a week.

Moderate- or high-intensity
muscle-strengthening
activities two or more days

A

Cancer survivors should
consult thedr physiclans and
follow modified guidelines
adapted for their specific
cancer and trestment.
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REASONS TO PROTECT YOUR SKIN

Exposure to ultraviolet (UV)

radiation from the sun,
sunlamps, sunbeds, and
tanning booths s the

predominant cause of the
throe main types of skin

cancer,

More than 85 percent
of all skin cancers are
estimated to be due
to UV radiation
exposure from the
sun (31, 32).

in the United States,
8 percent of all
melanoma cases each
yoar have been
attributed to indoor
tanning (33),

uv

5%

SKIN CANCERS

370

MELANOMA
CASES

Medanoma incidence
rates have been on the
rise for at least 30

years (1),

Use of a UV indoor
tanning device
ncreases melanoma
risk by 20 percent, and
each additional use
Increases risk a further
1.8 percent (34),

Regular, dally use of

sunscreen (sun protection
factor [SPF) of 15 or higher)
reduces an individual's risk of
developing squamous cell
carcinoma and melanoma by

A
A

B
1

40 percent and 50 percent,

respectively (35, 36),

American Associaton

AACR CANCER
PROGRESS REPORT

AACR |

or Cancer Research

2014

FINDING CURES TOGETHER™




SUN-SAFE HABITS

To secuce your risk of skin cancer, the Centors
Tor Disease Control and Prevention recommend
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CANCER-CAUSING PATHOGENS:
PREVENTION AND ELIMINATION

MELICORACTER PYLORM
The Conters for Disease Conteol and Pravention
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nShoma, O Girlly QaNLHC Canter that hat
boen wrgcaly rayes

Traatraent with The US Prevertive Services Tack

trersl orugn Fosce (USPSTF) recommends

an senrete wreenng hoh ik sdwide

HOV 0 thowe Mh—t0Oone Sore Countries with Pgh

cheoncaly rates of HEY fection. MIV-gostve

dected wen DOFSONS, INOCTIOn Grug users,

the wina (533) household contacts of HEV-iected
nSriduai. ang mes who have sex
with men—ior HBV nfection (54

MEPATITIS C VIRUS (NCV)
The antrwre orugs Numerous anthvrel 0neg The COC andd USPSTF
sofoibawy (Sohadl) COMDIADINS LT entiude RCOMIMINS SCrnng
and umerov (Oysc) rderieson, & maratsy of MOV those bom fom W48 o
trestment. are 0 chmical trialy 1965 for MOV infection (S6)
ard $How officacy in more then
90 pertent of patients (55)
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THE “PRESIDENT’S CANCER PANEL REPORT”

As part of the National Cancer Act of 1971, a theee-person panel was created 1o =%
1eport o the president of the United States on the develops and zion of the
National Cancer Program and make recommenciations for improvemants. Members of the y
President’s Cancer Panel are inwiled 1O serve 3 thrae-year term, and at ast Two panel members
must be distingushed scientists or physiclans,

The “Presicent’s Cancer Panel Report 2012-2013" detaled progress against cancers Caused by persistent
infoction with human papdlomavirus (HPV), and recommended the following to increase vaccine uptake (44)

reduce missed cinical increase parents’, caregivers’, maxmize access to HPY
opeortuniies 10 recommend v adolscents’ accoptance VRLCINAtIoN SOMVICHS,
and adminster HPY vaccines; of HPV vaccines; and

e

The panel also recommended the following areas of research to promote global PV vaccine uptake:

investicating more  developing explaining the developing more dotermining how
next-ganeration effective ways to best to integrate
vaccines that communicate sbout  HPY vaccination
provide broader > HPV-assocated with cerncal
protection and/or danases and WOV CANCET SCI00NNG
0 easier o store vaccines; and
and administer.

3
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CANCER SCREENING

BENEFITS OF SCREENING

Reduced cancer incidence. Screening tests can detect precancerous lesions, Remaoval of the
abnormal tissue can reduce, or aven eliminate, an ingdnacual’s risk of developing the screened
cancer, For example, the Pap test can detect lesions before they develop Into cervical cancer.

Reduced incidence of advanced disease. Screening tests that detect cancers that have
already developed can reduce the individual's risk of being diagnosed with the screened
cancer at 3 stage when it has spread to other parts of the body.

Reduced mortality. Diagnosis at an early stage of disease increases the likelihcod that a
patient can be successfully treated, and thereby reduces the Individual’s risk of dying of the
screened cancer. For example, mammography can detect beeast cancers at an early stage,
when surgery may be curative,

POTENTIAL RISKS OF SCREENING

Adverse Events. Screening tests are medical procedures; &8 a result, they carry some
risk. However, the chance that an adverse event will ooour during a screaning test
approved by the USPSTF is low,

Anxlety. Screening individuals who are not at hagh risk of disease can cause
unnecessary anxiety during the waiting period for the test results.

False-positive tests, Not all Individuals who hawve a positive screening test have the
screened cancer. The rates of false-pasitive tests are generally low, but a false-positive
screen can result In addtional unnecessary medical procedures, treatments, and anxiety.

False-negative tests. Not all individuals who have a negatve screening test are free from
the screened cancer. The rates of false-negatives are generally low, but a false-negative
scroen can lead to missed opportunitias for early troeatment,

Overtreatment and overdiagnosis, Not all cancers detected by screening will go
on to cause symptoms and threaten ife. Overdiagnoss, as this is called, leads to
overtreatment, which carries Its own risks. The rates of overdiagnosss and
overtrestment vary between screening tests and are difficult to guantify,

AACR CANCER AAGR e
PROGRESS REPORT 2014 P —




USPSTF CANCER-SCREENING RECOMMENDATIONS

Balow are the USPSTF recommendations related to population-based scroening for sarty detection of several cancers as
of July 31, 203, Not listed are the screening programs for which the USPSTF belleves there |s Insufficient evidence to
make a recommendation. These recommendations do not take into account an individual’s unique medical history and
nisk; thus, everyone should always consult his or her physician prior to making any decision regarding cancer screening,

00 “7 ] 6N

BREAST CANCER

As of November 2013, the
USPSTF recommended*:

Women ages 50-74

have a screening
mammography Once every
two years,

Women younger than 50
should make a decsion In
concert with their physician
about when to start regular
screaning after taking into
account their own personal
situation,

*Breast cancer screening
guideines are currently under

review and will be updated in
the near future.

Women ages 21-29 should
have 2 Pap test every
three years

Women ages 30-65
should have either a Pap
test @very three years or 3
Pap test and human
papilomavirus (HPY)
testing every five years.

COLORECTAL CANCER

As of January 2014, the
USPSTF mcommanded**:

Adults eges S0-75
should be screened
through fecal occuit
blood testing yearly,
SQMOICOSCOPY every
S years, or coloncscopy
every 10 years.

*Colorectsl cancer screening
guidelines are curmently under
review and will e updated in
the neer future.

LUNG CANCER

As of December 2013, the
USPSTF recommanded:

Adults ages 55-79 who
have smoked one pack of
cigareties per day for 30
years, or the equivalent
(two packs per day for 15
years, etc.), and who
currently smaoke or have
quit within the past 15
years, should be screened
annually through low-dose
computed tomography,
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HOW DO | KNOW IF | AM AT
HIGH RISK FOR DEVELOPING
AN INHERITED CANCER?

Among the factors to consider are whether, in your
family, there is one or more of the following:

many cases of an uncommen or rare type of cancer
(such as kidney cancer);

many cases of a particular cancer, such as breast
cancer, among those on the same side of the famiy,

members diagnosad with cancers at younger ages
than usual (such 25 colon cancer n 2 20-year-old);

one Of More members who have more than cne
type of cancer (such a5 a female refative with both
breast and ovarian cancer);

one or more members with cancers in both of a pair
of organs simultaneously (both eyes, both kidneys,
or both breasts), and

more than one childhood cancer in 2 set of siblings
(such as sarcoma in both a3 brother and a sister),

Adapted from
cancetorgTancet\ ancerCased Geneticsand Cascen Renadity-and- (ancey,
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WHO WE ARE

Biomedical researchers are often categarized by the type of work they do, although some individuals will perform several
types of work and can be included in 3 number of categories, The types of biomedical researchars include, but are not

Population sclentists, also known as .
epidemiologists, study the patterns, @)
causes, and effects of health and

disease conditions in defined

populations. Epidemioclegical

research Is highly collaborative and

can span the spectrum from basic

limited to the fellowing:

Basic resaarchers study animals, cells,
molecules, or genes to gain new
knowledge about celular and molecular
changes that occur naturally or dwing
the development of a disease,

Clinical researchers conduct clinical trials,
study a particular patient or group of patients,
including their behaviors, or use materials
from humans, such as blood or tissue
samples, Lo learn about the way the healthy
body works, disease, or response to
treatment(s).

AACR CANCEF
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to clinical research,

Physician-scentists care for patsents
and conduct research. They may
perform population, dinical,
transiational, or basic resaarch,

AAC_R American Association
for Cancer Resesarch
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RESEARCH MODELS

Researchers use a variety of models to mimic what happens in healthy and dsease conditions.,
Below ace some of the most common models used.

‘ Coll lines are cells of Gifferent origing that can be grown
contimuously in the laboratory.
. Primary cells are ceils that are obtained directly from heaithy or

diseased tissues of either human or animal origin

Tissues are piecas of or entire heslthy or diseased tasues from
humans or ankmals. They are obtained through blopsies or surgery.

&

Organoids are engineered 3-D structures generated from healthy
or diseased components, which resemble an organ in cellular
composition and organzation.

Many different animal models are used in biomedical research. Mice are the
most commonly used models, but zebrafish and dogs are emerging as very
good models for certain types of cancer. Less frequently used animal models
nclude rodents other than mice, cats, frust flies, nematodes (worms), pigs,
and primates.

Other models include yeast
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THERAPEUTIC DEVELOPMENT

Target validation.

Potential therapeulic Largets identilied
In dscovery research are confirmed to
play a role in 3 given disease.

Target to hit,

Large numbers of chernical or biological
ogents sre screened to identify
molecules that "Tvl™ the target.

Hit to lead.

Positive hits ane further tested to
deterrning which bind the target with
the most speciicRy.

Lead cotimization,

The propermies of the 4ad compound are
refined to enbance potency and drug
avalabiity and to reduce side effects.

iy
S
<
m
>
e
wn

Preciinical testing.

Animal models a9 usad to test for effectivensss
of the cptimized lead, identify any potential
toxicity msues, and determine an optimal starting
dose for chnical testing. The final compound 5
Called the chnical candidate.

Investigational new drug (IND).

Pricr 1o dlinical testing, one of more chnical
candidates are submitted to the FOA for
aporoval 1o be used In chinical trisks

AACR CANCER AAC American Association

for Cancer Research
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PHASES OF CLINICAL TRIALS

Phase | studies are designed to determine the optimal dose of an

investigational therapy and how humans process it, as well as to

Identify any potential toxicities. These first-In-human studles can
PHA S £ also demonstrate early efficacy, or clinical results.

Phase |l studies are designed to determine intial efficacy of an
investigational therapy in 8 particular disease or selected group of
patients, in addition to continually monitoring for adverse events
or potential toxicities.

Phase |l studies are karge trials designed to determine therapeutic
efficacy as compared to standard of care {placebos are rarely used
in cancer clinical trials).

Phase |V studles are also known as post-marketing studles. They are
conducted after a therapy is provisionally approved by the FDA and
provide additional effectiveness or “real-world” data on the therapy
(see Figure 8, p. 33).
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ALTERNATIVE (SURROGATE) CLINICAL
TRIAL ENDPOINTS

The best chirical trial endpoint for evaluating anticancer therapeutics Is overall survival, which is gefined as the
parcentage of patients still alive at a certain time point after they started treatment for 3 dsease. However,
determining overall survival may tale too long and. In tum, delay access to potentially Ifesaving medical
products, Thus, the US. Food and Drug Administration (FDA) commonly uses the following surrogate
ondpoints or “diroct measures of how a patient functions, feels, or survives™ for approval of anticancer drugs.

Progression-free survival (PFS) i the length of time patients
survive without their disease getting worse

Disease-free survival (DFS) is the |ength of time after traatrment
that 3 patient survives with no sign of discase.

Pathologic complete response (pCR) is the absence of any
detectable residual invasive cancer in a surgical specimen
after presurgery treatment,

Overall response rate (ORR) is the percentage of patients in a
trial whose cancer shrinks and/or disappears after treatment.
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FDA’S EXPEDITED REVIEW STRATEGIES

The FDA has developed four evidence-based strategies to expedite assessment of therapeutics for
life-threatening dseases like cancer.

Accelerated approval. Accelerated approval Is based on assessing the
affect of a therapeutic at an earlier stage by using a surrogate endpoint.
Any therapeutic approved In this way must undergo additional testing to
verify that & provides clinical banefit following approval. Ponatinib
(Iclusig) for the treatment of chronic myeloid leukemia (CML) was
approved under this pathway in December 2012,

Fast track. This designation is given to drugs that il an unmet medical
need and can be granted solely on the basis of preclinkal data or data
from nonhuman studies. Fast track applications may be evaluated
through a “rolling™ or continual review procedure, rather than waiting
until study compietion. ipimumab (Yervoy) for the treatment of
metastatic melanoma was approved through fast track in March 2011

Breakthrough therapy. A drug that shows substantial mprovement over
availzble treatment in early chnical studies can receive breakthrough therapy
designation, making it ebgible for all features of fast track designation (see
above) and additional guidance from the FDA throughout the drug development
process. One example of a therapeutic that was FDA approved, in November
2013, after recetving a breakthrough therapy designation is obinutuzumab
(Gazyva) for the treatment of chromic lymphocytic loukamia (see p. 53)

Priority review. Drugs that have the potential to significantly improve
safety or effectiveness may be granied priority review aftor ol clinical trials
are completed. This allows the drug to be assessed within six months as
opposed to the standard 10 months. Radium Ra 223 dichloride (Xofigo)
was granted priority review and approved for the treatment of prostate
cancer that has spread to the bones in May 2013
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RECENT ADVANCES IN CERVICAL CANCER PREVENTION

AND EARLY DETECTION

A new HPVY vaccine designed to Current practice recommends three
protect against seven cancer-causing doses of either HPV vaccine for
HPV strains is highly effective at complete protection recent studies
praventing precancerous carvical demonstrate that two may be just
abnormalities inducad by these seven as effective as theee (77, 78).

HPV strains (76). Currently approved

vaccines cover two of the most

COMMON CANCEr-CAUSING Strains.

The US. Food and Drug
Administration approved a
test to detect HPV for use as a
single-mathod tool to screen
women at high risk for
cervical cancer.

) -
1]
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RECENT ADVANCES AGAINST BLOOD CANCERS

Obinutuzumab (Gazyva) Is a Reutnib (Imbruvica) is a molecularly Idelalsib (Zydelig) Is a motecularly
molecularly targeted therapeutic and  targeted therapeutic that was targeted therapeutic that was

an immunotherapeutic that was approved by the FDA for the approved by the FDA for the
approved by the FDA for the treatment of mantie ceoll lymphoma treatment of CLL, follicular B-cell
troatmant of chronic lymphocytic in Novernber 2013 and CLL n nen-Hodgkin lymphoma, and small
loukornia (CLL) i Novernber 2013, Febryary 2004 Iymphecytic iymphoma in July 2014,

/
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THE CHALLENGE OF TREATMENT RESISTANCE

Diversity. or heterogeneRy. among cancer celis within and Detween tumors, s Utimately what orives nsensitivity
to trestment, which in tuen leeds to treatment resistance. Some exampies of heterogeneity are as foliows:

o
Qs

Some cancer cells in & tumor may
contain mutations in the target of
2 given treatment that render the
treatment ineffective.

AACR CANCER
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Not all cells in a tumor may be rapidly
dividing; those that are not are
Insensitive to treatments targeting
rapidly dividing celis.

N/

AACR

American Associaton
for Cancer Research

FINDING CURES TOGETHER™




AACR CANCER

COMPANION DIAGNOSTICS

The effective therapeutic use of most drugs targeting
particular cancer-driving molecufar abnormalities
often requires tests called companion diagnostics.

Companion disgnastics:

are strmgently tested for their safety,
Accuracy, sensitivity, and hidelty,

are reguiated by the US, Food
and Drug Admnistration;

accurately match patients with
the most appropriate theraoy,

allow patients 10 recsive 2
treatment to which they are most
likely to respond; and

allow patients identified as very
unlikely to respond to be spared any
adverse side effects of the therapy.

PROGRESS REPORT 2014
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NEW FDA APPROACH
TO BREAST CANCER
THERAPEUTICS

Many patients with broast cancer are treated with

a traditional chemotherapy and//or molecularly
targeted therapy before surgery, an approach called
neocadjuvant therapy. The goal of necaduvant
therapy for breast cancer B to shrink a patient’s
breast tumor, rendering moperable tumors cperable
and thus allowing breast conservation. If, after
complating necadjuvant therapy, no residual invasiva
cancer is detected in breast tissue and lymph nades
removed during surgery, 3 patient is said to have a
pathologic complete response.

Resaarch has shown that pathologic complete
response correlates with long-term survival (108),

As a result, the US. Food and Drug Administration
(FDA) decided to use pathologic complete resporse
as a reasonable endpoint to assess the hkedthood
that & necadjuvant therapy will improve disease-free
or overall survival for patients with breast cancer
(107).
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HOW IMMUNOTHERAPEUTICS WORK

The way in which different immunotherapeutics work to benefit patients varies:

some release the

AACR CANCER
PROGRESS REPORT 2014

some enhance the
cancer-kiting
power of the
Immune system
by triggering the
cancer-fighting

T celly, for
examgie,
DCVax-L.

some flag cancer
colls for destruction
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TYPES OF ADOPTIVE
T-CELL THERAPIES

There are two main types of adoptive T-cell therapy.

Chimeric antigen recepior

(CAR) T-cell therapy, T cels are

harvested from blood or bone

marrow and genatically

moedified before being

expanded in number, This @
modification targets the T celis @ =@
specifically to the patient’s

cancer and triggers them to

attack when thoy get there

Tumoar-infiltrating lymphocyte
(TIL) therapy. T cells are
harvested directly from &
patient's tumor and expanded
in number in the laboratory.
Many of these T cells naturally

recognize the patient’s cancer. ”"“
®
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LIFE AFTER INITIAL CANCER TREATMENT ENDS

When an individual becomes a cancer survivor, his o her life is changed irrevocably. Cancer survivors often face serious
and persistent adverse outcomes, Including physical, emotional, psychesodal, and financial challenges, as 2 result of
thelr cancer diagnosis and treatment. Some of these challenges may begin during cancer treatment and continue
long-term, but others can apoear months or even years ater. These long-term and ite offects incude, but are not

limited to (3).
bone density loss (osteoporosis); e .

cognitive impalkrment somatimes

referred to as “chemo brain™; %)g
=

diagnosis with a new form of
cancer(s);

distress, which can interfere with

DISTRESS ipmowssvioce

gy [
FATIGUE s o
FEAR

v heart damage (cardiotoxicity);

infertilty; SEXUAL
INFERTILITY ' DYSFUNCTION

sexual dysfunction,

While all cancer survivors potentially face critical health-related problems, pediatric cancer survivers (ages 0-14 at
dagnosis) are particularly at risk because thelr bodes are stil developing at the time of treatment. Adolescents (ages
15<19) and young adults (ages 20-39) also have to confront a distinctive set of concems, including adapting to
long-term cancer survivorship while beginning caresrs and thinking about starting families of their own,
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GUIDELINES FOR LONG-TERM FOLLOW-UP OF SURVIVORS OF
CHILDHOOD, ADOLESCENT, AND YOUNG ADULT CANCERS

The Chiidren’s Oncology Group “Long-Term Follow-Up Guidslines for Survivors of Childhood, Adolescent. and Young
Adult Cancers® provide recommendations for screening and management of late effects that may arise as a result of
treatments recelved by survivors who were dagnosed with cancer as a child, adolescent, or young adult. The guidelines
were developed 10 help standardize and enhance the life-loag follow-up care of these individuais.

Central to the guldelines Is the idea that prevention and/or early Identification of complications are vital if we are to
decrease the long-term health risks associated with trestments for childhocd, adolescent, and young adult cancers. As
such, the guidelines Indicate that the key services offered by 3 long-term follow-up program should Include;

monitoring for and managing physical late effects; assessing and providing Intervention for
educational and/or vocational needs;
providing health education to survivors regarding
their diagnoses, treatment exposures, and potential assisting with financlal and Insurance Issues;
lote effects;
guiding transition from padiatric
providing referrals to specialists and resources as to adult-focused health care;
Indicated;
empowering survivors to advocate for their
encouraging weliness and health promotion activities; own health care needs; and

addressing psychosocial needs of survivors and facilitating survivorship research.
affected family members;

For more information on these guidelines, see hitp /survivorshipguidelines.omg/

seaine s A AACR e v
PROGRESS REPORT 2014 FINOWNG CURES TOGETHER"




RACIAL AND ETHNIC DIFFERENCES IN CANCER INCIDENCE
AND MORTALITY

The Bitood that 3 2orson In the United States will Sevelop & portioular cancer or (he &5 8 result of &
Yy Some ples are highiy? heve:

The cancer Soath rate among AlTican-Armerican men & 30 parcent hgher
9N HTONG PON-HBDANC white men. and o0 Alncan-Amencan women,
It 8 M porcent Ngher than among non-Hispen white women {1 44)

he cancer Soath rate among MIDA%K: men i 34 Dercent lower Shan smong
nenHnpanic white men, and for Magenc wormen, it & 53 percent lower
HIGHER 900 armong son-Hinpanc white women (1)

Compared with Non-HEDenC wivle women, the Dessst Cancer death fale
Among HISSAnC women 15 45 percent lower and 15 35 pascent Ngher
AMONG ATCA-AMErCan women (194)

Adken and HHOENC Americans e about Dwice a8 Bty 10 deweitp and
G froem bver cancer a4 ther whils courderparts | 148)

Progle of Ashhenasl Jewish ancestry Nawe an ncressed risk for
soveryl types of cancer, INCLUENG Drosst, ovaran, pancreetic. and
colorectal cancen

ArCan-Amercan man and women s sgrificantly mone Sty 1o
vl COlNCtM Cantie and are Smont twioe i Ny 30 e from it
at thowr while Courtorparts (148)

MOR[ A Can ATeran Tam are more khety 10 GeveioD (TOLLE (AN thar mes
of By Other race or SNy g ate More Than twice as Wty 10 e toem

L[‘ELY e Srsoxse (148)

American Indhenyiasha Native men are seerly twice a3 Sty to develop
and Ohe SOm STOMBCH Can0ef 35 NON-HESDANC wivte men (148)

Hagersd children are 23 porcentt mose Bty 00 Gevoicp Mukermg then
AADE 1 by AON-Hapane chidren (1))
MORE LIKELY
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ELIMINATING COLORECTAL CANCER DISPARITIES
IN DELAWARE

The cancer control program was initiated in 2003 under the direction of the Delaware Cancer Consortium
(150). As a result of this program:

_I 7 /O Colorectal cancer screening among all Delawareans age 50 or older rose
B o from 57 percent in 2002 to 74 percent in 2009,
INCREASHE

2 O/ Colorectal cancer screening among African-Americans rose from 48
O percent in 2002 to 74 percent in 2009, matching the 2009-screening
IN C R E A S E rate among non-Hispanic whites,
Disparities in colorectal cancer incidence and mortality between

non-Hispanic whites and African-Americans were eliminated as a result
of the equivalent screening rates between the two groups.
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A PRESCRIPTION FOR INCREASING THE RATE OF PROGRESS AGAINST CANCER

To increase the rate of progress against cancer we must:

sustain growth in develop the enhance patient advance promote
funding for cancer workforce of engagement and regulatory soence evidence-based
research, tormrrow awareness and palicy. provention strategies.
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NIH: A CATALYST OF PROGRESS

The funding for research provided by the NIH
can lead to:

the discovery and development
of new approaches for the
prevention, detection,
diagnosis, and treatment of
cancer and other diseases,

impeoverments in the health of

job creation and economic
growth across the country;
and

5 global leadership for the
% United States in the life
sciences and biomedical
research.
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WORLD CLASS TRAINING

To build the biomedical research workforce of the future we must provide:

training in basic, training in access to cutting training in professional
transiational, and regulatory edge tools and team science; development
clinical research; science; techniques; and training.
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REGULATORY SCIENCE

Regulatory science is the study of developing
new tools, standards, and approaches 1o assess
the safety, efficacy, quality, and performance of
medical products, and it can help:

determing toxicities of now therapoutics ot
an earlier stage in therapeutic development;

determme optimal dosing strotegies:

design and implement more efficent
cinical trials;

develop novel tools and metrics to assess the
safety and efficacy of new medical products
more quickly (see New Path to Approving
Breast Cancer Therapeutics, p, 64);

leverage the power of new technologies,
such as health information technology, to
more officiently evaluste new medical
products;

develop, evaluate, and regulate complex
new medical products in a streamiined
fashion; and

evaluste the risks and benefits of new
treatments in 2 more informed manner.

Adapted from: htto.fwww fdagow/ScienceResearch/
SpeclalToplcy/Reguistory Sclence/defadt ntm?utm _-
campaign=Goo.
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ELIMINATING TOBACCO USE FASTER

The 2014 Surgeon General's report, “The Health Consequences of Smoking—50 Years of Progress,” outlines

the following strategies for eradicating tobaceo use (18);

sustain high-impact
anti-tobacco media
campaigns for a
prolonged period,

effectively mple-
ment the US. Feod
and Dreg Adminis-
tration's authonty to
reguiate todbacco
products,;

inCcrease cigarette taxes;

increase tobacco
control and preven-
tion research eflorts

provide access to
proven 1obacco use
cessation treatments

fully fund comprehensive
statewide tobacco
control programs at
levels recommended by
the Conters for Disease
Control and Pravention;

expand smoking
cessation efforts for all
smokers in primary
and speciaity care
settings;

extend comprehensive
smoke-free Indoor
protection to 100
percent of the US.
population.
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