| The basics of cancer

If the three worst words are, ‘You have cancer’, then the four worst are ‘Your

cancer is back’.

Katie Couric, American newscaster and journalist
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Very little strikes more fear into peoples’
hearts than being told they have cancer.
Such a diagnosis can turn a person’s world
upside down and conjure up thoughts of
what lies ahead: pain, disfigurement, dis-
ability, nausea, hair loss, or even death.
Recent years, however, have seen extra-
ordinary advances in basic cancer research
and in the development of more effect-
ive methods for the detection, diagnosis,
and treatment of cancer. Consequently,
while the phrase “You have cancer,” may
be life-altering, it is not necessarily the
devastating, life-threatening diagnosis of
generations past.

CANCER IS A COMPLEX ENTITY

In the most basic sense, cancer is the
abnormal, uncontrolled growth of previ-
ously normal cells. The transformation of
a cell results from alterations to its DNA
that accumulate over time. The change in
the genetic information causes a cell to no
longer carry out its functions properly. A
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(a) Benign tumors are generally
self-contained and localized
and have a well-defined

perimeter

They grow slowly,
expanding outward
from a central mass

(b) Malignant tumorsare ——

not self-contained, and

usually do not compress
surrounding tissues. Their

growth is an irregular

invasion of adjacent cells

Although they may
grow slowly, they are

They are dangerous when
they compress surrounding
tissues. A benign tumor
N near a blood vessel could
restrict the flow of blood;
in the abdomen it could
impair digestion; in the
brain it could cause
paralysis

They are not localized; in

a process called metastasis
they shed cells that travel
through the bloodstream
and infect tissues at other
locations. They can even
establish malignant growth
in a different type of tissue:
a breast cancer can spread

to bone tissue, for example
also capable of very

rapid growth
Figure 1.1 Benign vs. malignant cancers. (a) A benign tumor is a mass
of cells that remains within the tissue in which it originally developed.
(b) The invasion of cancer cells into surrounding tissues is the hallmark of
a malignant tumor. Malignant cells may break free from the tumor and
travel to other locations in the body through the process of metastasis.
Source: http://health.stateuniversity.com/pages/1580/Tumor-Removal.html

primary characteristic of cancer cells is their ability to rapidly divide, and
the resulting accumulation of cancer cells is termed a tumor. As the tumor
grows and if it does not invade the surrounding tissues, it is referred to
as being benign (Figure 1.1a). If, however, the tumor has spread to nearby
or distant tissues then it is classified as malignant (Figure 1.1b).

Metastasis is the breaking free of cancer

Do benign or malignant cells
form metastatic tumors?

cells from the original primary tumor
and their migration to either local or dis-
tant locations in the body where they

will divide and form secondary tumors.
There are many types of cancer

Cancer is not a single disease; there are over 100 identified types, all with
different causes and symptoms. To distinguish one form from another
the cancers are named according to the part of the body in which they
originate. Some tumors are identified to reflect the type of tissues they
arise from, with the suffix -oma, meaning tumor, added on. For example,
myelos- is a Greek term for marrow. Thus, myeloma is a tumor of the bone
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marrow, whereas hepatoma is liver cancer (hepato- = liver), and melanoma
is a cancer of melanocytes, cells found primarily in the skin that produce
the pigment melanin. (Table 1.1)

There are four predominant types of cancer

The four major types of cancer are carcinomas, sarcomas, leukemias, and
lymphomas. Approximately 90% of human cancers are carcinomas, which
arise in the skin or epithelium (outer lining of cells) of the internal organs,
glands, and body cavities. Tissues that commonly give rise to carcinomas
are breast, colorectal, lung, prostate, and skin. Sarcomas are less common
than carcinomas and involve the transformation of cells in connective
tissue such as cartilage, bone, muscle, or fat. There are a variety of sarcoma
subtypes and they can develop in any part

of the body, but most often arise in the
arms or legs. Liposarcoma is a malignant
tumor of fat tissue (lipo- = fat) whereas
a sarcoma that originates in the bone is

What is the difference between
the terms hepatoma and
hepatocarcinoma?

called osteosarcoma (osteo- = bone).

Certain forms of cancer do not form solid tumors. For example,
leukemias are cancers of the bone marrow, which leads to the over-
production and early release of immature leukocytes (white blood cells).
Lymphomas are cancers of the lymphatic system. This system, which is a
component of the body’s immune defense, consisting of lymph, lymph ves-
sels, and lymph nodes, serves as a filtering system for the blood and tissues.

Each cancer is unique

While there are certain commonalities shared by cancers of a particular
type, each may be unique to a single individual. This is because of different
cellular mutations that are possible, and can depend on whether the dis-
ease is detected at an early or advanced stage. As a result, two women
diagnosed with breast cancer may or may not receive the same treatment.
The impact of the disease on the individual, as well as the final outcome
of the disease, is unique in every case. Still, several types of cancers can
have a similar set of symptoms, which may be shared with several other
conditions, making screening, detection, and diagnosis a complex problem.

A tumor can impact the function of the tissue in which it resides or
those in the surrounding areas. Tumors provide no useful function them-
selves and may be considered “parasites,” with every step of their advance
being at the expense of healthy tissue (Figure 1.2). While most types of
cancers form tumors, many do not form discrete masses. As previously
stated, leukemia is a cancer of the blood that does not produce a tumor,
but rather rapidly produces abnormal blood cells in the bone marrow at
the expense of normal blood cells.
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(a) (b)

Figure 1.2 (a) Healthy lung and (b) cancerous lung. Reprinted with
permission © American Lung Association. For more information about
the American Lung Association or to support the work it does, call
1-800-LUNG-USA (1-800-586-4872 or log on to www.lungusa.org)

The development of tumors

All tumors begin with mutations (changes) that accumulate in the DNA
(genetic information) of a single cell causing it and its offspring to func-
tion abnormally. DNA alterations can be sporadic or inherited. Sporadic
mutations occur spontaneously during the lifespan of a cell for a num-
ber of reasons: a consequence of a mistake made when a cell copies its
DNA prior to dividing, the incorrect repair of a damaged DNA molecule,
or chemical modification of the DNA, each of which interferes with expres-
sion of the genetic information. Inherited mutations are present in the
DNA contributed by the sperm and/or egg at the moment of conception.
To date, 90-95% of diagnosed cancers appear to be sporadic in nature
and thus have no heredity basis. Whether the mutations that result in a
cancer are sporadic or inherited, certain genes are altered that negatively
affect the function of the cells.

Genetic influence on tumors

A link between a particular genetic mutation and one or more types of
cancers is made by analyzing and comparing the DNA of malignant
tissue samples obtained from patients and members of families with a high
incidence of a particular cancer and comparing it to the DNA from healthy
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individuals. For example, a study could be conducted in which the DNA
isolated from tumor cells obtained from liver cancer patients is analyzed
and determined to possess certain versions of genes whereas different
versions of those same genes are present in the DNA of liver cells of healthy
persons. An association could then be drawn between the “bad” versions
of those genes and liver cancer.

This type of analysis has been crucial in identifying certain versions of
genes associated with a predisposition for the development of particular
forms of cancer. For example, studies have demonstrated that there is an
elevated risk of breast or ovarian cancer associated with certain versions
of the BRCA1l and/or BRCA2 genes (Chapter 8). Another example is
retinoblastoma, a rare tumor of the eye typically found in infants and
young children, which is associated with alterations within the Rb gene
(Chapter 4).

CANCER THROUGH THE AGES

Although not specifically identified as such, cancer has been known for many
centuries. In fact, there is evidence of tumors in the bones of five thousand
year old mummies from Egypt and Peru. The disease itself was not very
common, nor explored or understood, because in ancient times fatal infec-
tious diseases resulted in shorter lifespans. Given that the vast majority
of cancers are sporadic, there was less opportunity for the accumulation
of the mutations necessary to transform normal cells into cancerous ones.
The word “cancer” was first introduced by Hippocrates (460—370 Bc), the
Greek physician and “father of medicine” (Figure 1.3). He coined the term
carcinoma, from the Greek word karcinos, meaning “crab,” when describing
tumors. This is because tumors often have a central cell mass with exten-
sions radiating outward that mimic the shape of the shellfish (Figure 1.4).
Hippocrates believed that the body contained four “humors” or body
fluids, and that each fluid was associated with a specific personality or
temperament characteristic. “Blood” persons had a sanguine or optimistic
personality with a passionate, joyous disposition. Someone with a dull
or sluggish temperament would have “Phlegm.” Possessing “Yellow Bile”
meant that one was quick to anger, while having “Black Bile” indicated
a person was melancholic or depressed. In medieval times, it was believed
that disease was a result of an imbalance of any of the four humors and
physicians could restore health or harmony by purging, starving, vomiting,
or bloodletting. In particular, an excess of black bile was thought to be
the primary cause of cancer. This theory was accepted and taught for over
1300 years through the Middle Ages and championed by Claudius Galen
(131-201 ap), a Greek physician and writer who described many diseases
using this hypothesis (Figure 1.5). Both Hippocrates and Galen defined
disease as a natural process, a theory that remained for centuries.
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Figure 1.3 Hippocrates is history’s most famous physician.

Figure 1.4 A cancer cell that has extensions extending out from the
central body of the cell. Source: National Cancer Institute Visuals Online;

http://visualsonline.cancer.gov/
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the magazine brought the word “cancer” to the forefront of public aware-
ness and discussion. That same year in New York City, a group of ten
physicians and five laypeople established the American Society for the
Control of Cancer (ASCC). The group raised $10,000 that year, and pub-
lished a pamphlet titled The Facts About Cancer. In 1945 the ASCC changed
its name and to this day is known as the American Cancer Society (ACS).
The following year, volunteer Mary Lasker and her colleagues raised over
$4 million, an extraordinary amount at that time and even today, for the
Society. Of that sum, $1 million was allocated to establish the Society’s
cancer research program. In 1947 the ACS initiated its public education
campaign concentrating on “The seven signs and symptoms of cancer,”
utilizing the word “Caution” as a way to remember the first letter of each
symptom:

e Change in bowel or bladder habits.

e A sore that does not heal.

e Unusual bleeding or discharge.

e Thickening or a lump in the breast or other parts of the body.

e Indigestion that is chronic or difficulty in swallowing.

e Obvious changes in a wart or mole.

e Nagging cough or hoarseness.

Although currently outdated due to its lack of specificity and discontinued
in the 1980s, the campaign served to provide enormous awareness among
people who, for the first time, were encouraged to be aware of and on
the lookout for possible signs and symptoms of cancer.

Unexpected discoveries result in some cures

The first clinical use of a dramatic new form of cancer treatment -
chemotherapy - occurred in the 1940s. Soldiers in World War I who
were exposed to the chemical warfare agent known as mustard gas
would develop painful blisters on their skin and eyes. If the gas was inhaled,
their ability to breathe was severely compromised because the gas would
destroy the mucous linings of their lungs. It was noted that those who
survived an attack developed low white
blood cell counts. This led researchers to

"2 The use of chemicals as weapons question whether mustard gas or a derivat-
was considered so horrific and inhu- ive of it could be used to treat certain can-
mane that it was outlawed by an inter- cers that affect white blood cells.

national chemical weapons convention Shortly after World War II, a clinical
treaty in 1997. What is significant is study determined that the injection (rather
that the evil use of chemical warfare than inhalation) of the principal compon-
against people gave rise to the bene- ent of mustard gas caused the temporary
ficial practice of chemotherapy in the remission of lymphoma, a type of white
war against cancer. blood cell cancer.'* As is commonly done

when a molecule demonstrates potential
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clinical effectiveness, a large number of chemical variants were synthes-
ized in an attempt to lessen the highly reactive nature of the original
mustard gas compound while retaining, and eventually improving upon,
its desired function.

The synthesis and testing of literally hundreds of molecules in animal
and human trials have led to several of them becoming conventional
cancer treatment regimens. Serendipitous findings similar to those asso-
ciated with mustard gas tend to occur often in scientific discoveries and are
examples of some good coming from an unfortunate event.

Another milestone came in 1947 when Dr Sidney Farber of the Harvard
Medical School treated children with acute leukemia, another form of
white blood cell cancer, with the drug aminopterin. The drug blocked the
synthesis of nucleotides, the building blocks of DNA. This effectively inhib-
ited the division of the cancer cells because they were unable to replicate
their DNA and the children entered into a cancer-free state of remission.
Even though the remission period was only temporary, Dr Farber is cred-
ited with the first successful use of chemotherapy.

Government funding was/is necessary

The National Cancer Institute Act was passed by the US Congress in 1937,
creating the National Cancer Institute (NCI), with the goal of conducting

Box 1.2
The Legacy of Henrietta Lacks

Henrietta Lacks died of cervical cancer in 1951 at the age of 31 at Johns Hopkins
University Hospital in Baltimore, Maryland. She might have long been forgotten
by all except her family and friends. Instead, she lives on in the form of highly
malignant cells taken from the quarter-sized tumor that was removed from her
cervix and that eventually invaded almost every organ of her body. Laboratories
and research centers worldwide have been using these cells for many years. Given
the code name Hela, for the first two letters of her first and last names, these were
the first human cells known to thrive and multiply outside of the body. Still alive
and rapidly dividing to this day, HeLa cells have been used in the development
of the polio vaccine, the search for causes of cancer and a cure for leukemia, the
study of the growth of viruses, the mechanisms that control the expression of our
genetic information, and the effects of drugs and radiation on cellular functions.
Henrietta’s cells grow aggressively, producing an entirely new generation of cells
every 24 hours. Unfortunately, at the time of her death and for years after, there
was no system of “informed consent” in medical research, so it took many years
for her family to discover the impact that she has had on science.
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and promoting cancer research. In 1971, President Richard M. Nixon signed
the National Cancer Act, legislation that provided federal funds for cancer
research to fight the disease. This Act infused money and authority into
the NCI in order to more effectively carry out the national effort to under-
stand and fight cancer. Thus the phrase “War on Cancer” was born. After
more than three decades the war remains ongoing, although great strides
occur almost daily.

The field of oncology was born

One primary outcome of the research and focus on cancer has been the
establishment of the field of oncology, the medical subspecialty dealing
with the study and treatment of cancer. Previously, primarily family
physicians treated people diagnosed with cancer and followed their care
throughout their illnesses. If a woman developed the disease she might
have been treated by her gynecologist, a doctor who specializes in female
medical issues and who did not have extensive cancer training. The body
of knowledge physicians had to work with was limited, to say the least.
Only 51 physicians attended the first meeting of the American Society of
Clinical Oncology in 1964. Today the organization comprises more than
25,000 members representing the principal oncology disciplines (med-
ical, radiological, and surgical) as well as several subspecialties (geriatric
oncology, pediatric oncology, gastrointestinal oncology, etc.). Government
funding and private research spurred by charitable giving and the
tireless support of groups such as the American Cancer Society, St Jude
Children’s Research Hospital, and the Boston-based Jimmy Fund have
helped to raise cancer awareness. Unfortunately, as aging baby boomers
become increasingly cancer-prone, medical schools cannot train enough
new oncologists to satisfy the need for them. A 2007 report by the
Association of American Medical Colleges estimates that by 2020, visits
to oncologists will increase by 48% while the projected number of
oncologists is estimated to grow by only 14% over the same time period.
It is hoped that medical schools will acknowledge this shortage and address
the issue by taking an active role in recruiting a greater number of future
oncologists.

Currently, there are a wide variety of methods to diagnose and treat
cancer. The ones used are dependent upon the type of cancer and its
current stage and location within the body. Genetic links to the disease
are being discovered at a rapid pace, enabling physicians to identify those
patients who have a predisposition for the development of specific can-
cers or will respond best to certain forms of treatment. It is hoped that
this knowledge will encourage people to be more diligent in maintaining
healthy lifestyles and be more consistent in following recommendations
for regular screening tests. Some treatments will be personalized based
on one’s genetic make-up and/or the specific genetic make-up of the tumor.
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While not all treatment options offer a “cure,” they enable a large num-
ber of individuals to manage their disease and live fairly normal and full
lives.

The field of oncology is evolving and expanding, with research articles
being published almost weekly announcing links between certain versions
of genes and the risk for the development of a particular form of cancer,
methods to either reduce certain cancer risks or detect the disease at an
earlier stage, and treatment options that are more effective and increase
the chance for survival. Media reports are often based on a single study,
and they are designed so as to have a “wow!” factor that will garner
maximum public attention. As a result, one must be able to differentiate
between a reputable study and a report that is not scientifically valid, and
learn to distinguish hype from reality. All too frequently, today’s established
protocols are challenged by tomorrow’s newest discoveries. For this reason,
the integrity and accuracy of new research findings must withstand the
test of time and be constantly questioned and reviewed.

PREVALENCE AND MORTALITY VARIES WITH EACH CANCER

Unfortunately, most of us know or will know someone who has been
diagnosed with cancer. In 2008 an estimated 1.4 million Americans
were newly diagnosed with cancer and approximately 565,000 died
from the disease (Table 1.2). This ACS estimate does not include two
forms of cancer. The first are those classified as carcinoma in situ (in the
original site), which are more commonly known as benign tumors. They
are confined and have not invaded surrounding tissues. An exception to
this rule is carcinoma in situ of the urinary bladder which is reported
because of its tendency to aggressively grow and progress to a malignant
state. The second form consists of nonmelanomas or basal and squamous
cell skin cancers, which are the most common forms of skin cancer with
over one million new cases per year. Because these skin cancers rarely
spread and are not life threatening, they are routinely removed and treated
on an outpatient basis in nonhospital settings and, as such, are rarely
reported to cancer registries.

Cancer rates are different for men and women

For men, the five most prevalent cancers, in decreasing order, are prostate,
lung and bronchus, colorectal, urinary bladder, and skin melanoma.
The most commonly diagnosed cancers in women are breast, lung and
bronchus, colorectal, non-Hodgkin’s lymphoma, and skin melanoma. Lung
and bronchus, colorectal, and pancreatic cancers are among the top five
most fatal forms of the disease in both men and women. Ironically, the
number one cancer killer for both men and women, lung and bronchus,
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18 CHAPTER 1 THE BASICS OF CANCER

is the most preventable as well since smoking, the greatest risk factor for
this disease, is a lifestyle choice.

Americans are living longer; in 1900 men and women lived to an
average age of 48 and 51 years, respectively, whereas today they can expect
to live on average to 74.1 and 79.5 years. Over the same period there
have been tremendous advances in the prevention and treatment of
infectious diseases, the disposal and recycling of sewage and solid waste,
and the quality and safety of drinking water. As a result, there has been

a shift in the causes of death from infec-

What is the difference between
infectious and noninfectious

tious to chronic, noninfectious diseases.
Today, cancer is second only to cardiovas-
cular (heart) disease as a leading cause

. ” .

diseases? of death. According to the most recent
Name two infectious diseases information available from the Centers
and their causes. for Disease Control and Prevention (CDC),

Why is cancer more prevalent
in older rather than younger

people?

more than 630,000 Americans died of
heart disease and approximately 560,000
died from cancer in 2006; together,
these noninfectious diseases account for

more than 60% of all deaths.
The mortality rate of cancer has decreased

One of the most common means of determining the overall health of a
population is to assess the number of deaths caused by disease. In a stun-
ning 2006 announcement, the American Cancer Society reported that
the actual number of Americans who died of cancer between 2002 and
2003 dropped for the first time since 1930. This decline in cancer deaths
was unexpected given the increases in US population and lifespans.
Recent statistics have also shown decreases in mortality rates for specific
cancers such as breast and colorectal. Without question, an increase in pub-

lic awareness, changes in diet and exercise,

the number of people undergoing screen-

How does an increase in the ing and diagnostic tests, the availability
number of people undergoing and improved sensitivity and accuracy of
screening and diagnostic tests for tests that can detect the disease at earlier,
cancer play a role in decreasing more treatable stages, and the develop-
the number of people who die ment of more effective and tolerable
from the disease? treatment methods, are all responsible

for this downturn.

RISK FACTORS HAVE BEEN IDENTIFIED

There are a wide variety of factors that determine a person’s risk of devel-
oping a particular disease and cancer is no different. Nearly half of men
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and two-thirds of women live their lives without developing or having
been diagnosed with cancer. Why are they cancer-free and not others?
Conversely, what makes the others susceptible? There are no absolute
answers to these questions but there are certain factors that have been
shown to contribute to a person’s risk of developing all, many, or only
certain forms of cancer, and they include a person’s age, gender, weight,
family history, sociological and economic status, lifetime exposure to sex
hormones, lifestyle choices (whether or not a person eats a healthy diet,
smokes, drinks alcohol, is physically active or inactive, etc.), and environ-
mental and occupational exposures to carcinogens.

Aging and genetics contribute to the highest incidence of cancer cases

Disease does not discriminate — young, middle-aged, the elderly, men, and
women are affected. As one grows older, however, the risk of developing
virtually all serious conditions and illnesses increases. This is a corollary
of life as susceptibility to all diseases increases as the body’s natural defense
mechanisms begin to erode. There are a number of reasons why the rate
of cancer incidence increases with age (Table 1.3). The longer a person
lives, the more cell divisions take place within the body. Prior to when a
cell divides, the entire genome (all 46 chromosomes) is replicated so that
each daughter cell will obtain the same genetic information.'” The process
of DNA synthesis is not perfect though and errors do get incorporated
into the chromosomes. Problems arise when the alterations negatively
affect genes that promote or inhibit the
ability of a cell to divide. Since mutations

will accumulate over time, the longer a
person lives, the greater the chance that
an individual will acquire a collection
of mutations. If a set of key regulatory

'3 The use of the term “daughter cells”
does not refer to the gender of the
cells, but rather simply to indicate that
they are the descendants of a parental

genes is affected, it can cause a cell to go cell.

down the path of uncontrolled growth.
Other risk factors are also important

At the present time, an American man has a 50% chance of being diag-
nosed with cancer in his lifetime, while an American woman has a 33%
chance. This gender difference is likely the result of a number of factors,
such as differences in occupations, lifestyle choices, and in exposure to
and levels of certain hormones. For example, both men and women develop
breast cancer but less than one man develops the disease for every 100
women who are diagnosed. It has been determined that a large factor in
this gender discrepancy is the amount of estrogen a woman is exposed
to during her lifetime.

Ethnicity and race are also risk factors for the development of certain
forms of the disease (Table 1.4). Obstacles faced by minorities include being
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Table 1.4 Cancer incidence and mortality rates* by site,
race, and ethnicity, USA, 2000-2004

Incidence
All sites
Males
Females
Breast (female)
Colon and rectum
Males
Females
Kidney and renal pelvis
Males
Females
Liver and bile duct
Males
Females
Lung and bronchus
Males
Females
Prostate
Stomach
Males
Females
Uterine cervix

Mortality
All sites
Males
Females
Breast (female)
Colon and rectum
Males
Females
Kidney and renal pelvis
Males
Females
Liver and bile duct
Males
Females
Lung and bronchus
Males
Females
Prostate
Stomach
Males
Females
Uterine cervix

White

556.7
423.9
132.5

60.4
44.0

18.3
9.1

7.9
2.9

81.0
54.6
161.4

10.2
4.7
8.5

234.7
161.4
25.0

22.9
15.9

6.2
2.8

6.5
2.8

72.6
42.1
25.6

5.2
2.6
2.3

African
American

663.7
396.9
118.3

72.6
55.0

20.4
9.7

12.7
3.8

110.6
53.7
255.5

17.5
9.1
11.4

321.8
189.3
33.8

32.7
22.9

6.1
2.8

10.0
3.9

95.8
39.8
62.3

11.9
5.8
4.9

Asian American
and Pacific
Islander

359.9
285.8
89.0

49.7
35.3

8.9
4.3

21.3
7.9

55.1
2757
96.5

18.9
10.8
8.0

141.7
96.7
12.6

15.0
10.3

2.4
1.1

15.5
6.7

38.3
18.5
11.3

10.5
6.2
2.4

*Per 100,000, age adjusted to the 2000 US standard population.
Data based on Contract Health Service Delivery Areas (CHSDA), 624 counties comprising 54% of the US American
Indian/Alaska Native population; for more information, please see: Espey DK, Wu XC, Swan J, et al. Annual report to the
nation on the status of cancer, 1975-2004, featuring cancer in American Indians and Alaska Natives.
*Persons of Hispanic/Latino origin may be of any race.
SIncidence data unavailable from the Alaska Native Registry and Kentucky.
IMatality data unavailable from Minnesota, New Hampshire, and North Dakota.

American Indian
and Alaska
Nativet

321.2
282.4
69.8

42.1
39.6

18.5
11.5

14.8
5.5

53.7
36.7
68.2

16.3
7.9
6.6

187.9
141.2
16.1

20.6
14.3

9.3
4.3

10.7
6.4

49.6
32.7
21.5

9.6
5.5
4.0

Hispanic/
Latino*

421.3
314.2
89.3

47.5
32.9

16.5
9.1

14.4
5.7

44.7
25.2
140.8

16.0
9.6
13.8

162.2
106.7
16.1

17.0
11.1

5.4
2.3

10.8
5.0

36.0
14.6
21.2

9.1
5.1
3.3

Source: Ries LAG, Melbert D, Krapcho M, et al. (eds.). SEER Cancer Statistics Review, 1975-2004, National Cancer Institute,

Bethesda, MD, www.seer.cancer.gov/csr/1975_2004/, 2007.

Reproduced with permission from: American Cancer Society. Cancer Facts and Figures 2008. Atlanta: American Cancer

Society, Inc.
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stereotyped, communicating with difficulty due to language barriers, dis-
trusting the medical establishment, and not having health insurance, all
of which can hinder the prevention, early detection, and successful treat-
ment. These factors, however, do not always explain the disparities in
cancer risks and prevalence rates. Cultural and genetic differences that
exist may also increase or reduce the risk of developing cancer and these
will be examined in subsequent chapters.

Environment and lifestyle choices affect the risk of cancer development

Many cases of cancer have been linked to the environment, either by a
direct result of lifestyle or from exposure to carcinogens. For example,
among the thousands of chemical compounds in cigarette smoke, more
than 40 are known carcinogens. It is well-established that the use of
tobacco products or exposure to second-
hand smoke in the environment drastically

Name three environmental increases a person’s risk of developing
causes of cancer and what lung and oral cancer. Smoking has
could be done to reverse the also been demonstrated to contribute to
risk in each case. kidney, pancreatic, cervical, and stomach

cancers as well as acute myeloid leukemia.
Another example is the risk of skin cancer

4 Generations ago, people believed
extensive sunlight exposure was an
indicator of low social class, since hav-
ing a tan was an indication of being
a day laborer who worked outside. The
dawn of commercial air travel made
it easier for the wealthy to visit beach
resorts for extended winter vacations
and eventually the “healthy glow” of
a tan was associated with wealth.

from exposure to the sun’s ultraviolet
(UV) light."* UV radiation damages and
mutates DNA, which can significantly
compromise the workings of a cell. The
correlation between carcinogen exposure
and cancer development implies that
many cancers are preventable. It is the goal
that with improved education, changes in
lifestyles, the use of proper precautions,
and implementation of environmental

regulations that there will be a decrease
in the number of new cancer cases.

Health disparities exist for many diseases
Unfortunately, those most frequently burdened by cancer and other

catastrophic illnesses are oftentimes those who are least capable of
coping with them. People with low

incomes often lack health insurance and

Why would a person be more traditionally have less access to quality
likely to die from cancer if it medical care. As a consequence, the poor
was detected at a later stage? and uninsured are less likely to receive

quality treatment and services, are more
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likely to be treated for cancer at a later stage of the disease, and are thus
more likely to die from the disease.

WILL CANCER BE CONQUERED WITHIN OUR LIFETIME?

The number of cancer survivors increases with each passing year; some
are deemed cancer-free while others continue to undergo treatment for
their disease. The five-year relative survival rate for all cancers diagnosed
between 1991 and 2001 was 66%, which is significantly higher than the
documented rate of 50% from 1974 to 1976 (Table 1.5). This rate increase
is certainly an encouraging sign. Nevertheless, not all cancers are the same
and each type has its own mortality and survival statistics. The prognosis
for recovery for particular cancers will be discussed in later chapters.

Cancer is not an automatic death sentence

It is important to stress the fact that many people not only survive their
battle with cancer but thrive and live normal lives. The NCI has set an
ambitious goal for the elimination of suffering and death due to cancer by
the year 2015, hoping that cancer will be considered a chronic disease
by then. Former NCI director Dr Andrew C. von Eschenbach said that the
establishment of this goal did not mean that cancer would be “cured,”
but that many cancers could be eliminated and others controlled at accept-
able levels. He referred to this as the 3-D approach to cancer research:
Discovery — the process of generating new information at the genetic, molecu-
lar, cellular, individual, and population levels.

Development — the improvement of cancer detection, diagnosis, predictions,
treatments, and prevention.

Delivery — the method of distributing cancer interventions to everyone
through means of research, communication, education and training, and
technical assistance.

If this goal becomes a reality, the effects on millions of people and their fam-
ilies would be stunning. The three words “You have cancer” will have a far
less dramatic impact, and the fear and ignorance associated with the disease
will be significantly diminished. Without question, this goal is an extremely
ambitious one, but it is filled with much promise and hope and its achieve-
ment would be an extraordinary milestone in the course of medical science.

EXPAND YOUR KNOWLEDGE

1 A myosarcoma would originate in what type of tissue?
2 A study that was done concluded that men possessing certain versions
of two genes have a predisposition for the development of testicular
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cancer that is higher than that for the general population. What would
you want to know about the study that would help determine how valid
the conclusions are?

3 Provide three reasons why the probabilities of developing cancer for
men and women are different.

4 Give some examples of what can be done about disparities in the health-
care system today.

5 Do you think irradiated food (i.e., food exposed to radiation to sterilize
it) is a potential cancer risk? Why or why not?

ADDITIONAL READINGS

American Cancer Society, Surveillance Research, 2007 & 2008. http://www.cancer.
org/docroot/PRO_1_1_Cancer_Statistics_2008_Presentation.asp

Cancer and the Environment: What You Need to Know. What You Can Do. National Cancer
Institute (NCI) and the National Institute of Environmental Health Sciences
(NIEHS) NIH publication no. 03-2039, August 2003.

Closing In On Cancer, Solving a 5000-Year-0ld Mystery. A Publication of the National
Cancer Institute, US Department of Health and Human Services, Public Health
Service, National Institutes of Health.

Erikson, C., Salsberg, E., Forte, G., Bruinooge, S., and Goldstein, M. (2007) Future
supply and demand for oncologists. Journal of Oncology Practice, 3: 79-86.

Farber, S., Diamond, L. K., Mercer, R. D., Sylvester, Jr, R. R., and Wolff, J. A.
(1948) Temporary remissions in acute leukemia in children produced by
folic acid antagonmist . .. aminopterin. New England Journal of Medicine, 238:
787-793.
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