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Normal cells grow, divide, and eventually die. Cancer occurs when cell growth continues
unchecked; cancer cells continue to grow and divide and eventually overrun the healthy cells.

When cancer cells enter the bloodstream or the lymphatic system (see the Non-Hodgkin’s
Lymphoma section of this chapter), they have the potential to travel to distant parts of the
body and begin taking over tissues in other organs, as well; this process is called metastasis.
The fact that cancer cells can begin to take over throughout the body is what makes most
cancers deadly. It's important to remember that wherever the cancer begins determines what
kind of cancer a person has, even after metastasis. For example, a tumor formed in the lungs
that began as a migrating ovarian cancer cell would still be considered ovarian cancer.

Cancer is usually caused by some sort of a mutation to the DNA in a cell. Mutations can
be the effect of certain chemicals (called carcinogens), radiation (like the UV rays in sunlight),
and viruses (like Human Papillomavirus-see the Infectious Diseases chapter for more
information), to name a few possible causes.

Many types of cancer start out as tumors, which are simply abnormal growths. Not all
tumors are malignant (cancerous); many are benign (not cancerous) and remain that way.
Likewise, not all cancers start out as tumors. Leukemia, for example, starts out as cancer in
individual cells circulating in the body.

Most cancers behave differently, and so they respond to different treatments:
chemotherapy involves using chemicals to try to kill the cancer cells; radiation therapy
tries to destroy the cancer by irradiating it (subjecting it to severe radiation); monoclonal
antibody therapy involves creating antibodies, used naturally by the body to destroy infection
and other invasions, that will draw the immune system’s attention to the cancer cells
(some monoclonal antibodies even have drugs, toxins, or radioactive atoms joined to them
to make them even more powerful). Chemotherapy and radiation therapy are both very
broad; not only do they not target a specific type of cancer, they also damage healthy cells.
The antibodies used in monoclonal antibody therapy, however, are not only specific to
cancer cells (protecting most healthy cells from damage), each antibody can be created
specific to a certain type of cancer cell. Some cancers respond only to one type of therapy,
others to a different type, and still others require a combination of therapies.
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SPECIFIC THERAPIES

Lung Cancer
Causing over 163,000 deaths every year, more than breast, prostate, and colon cancer
combined, lung cancer is by far the leading cause of cancer death in the U.S.There are two
main types of lung cancer: Small Cell Lung Cancer (SCLC, often called “oat cell carcinoma”),
which spreads easily throughout the body, and Non-Small Cell Lung Cancers (NSCLC).
The greatest risk factor is smoking; about 87 percent of lung cancer is related to tobacco smoke,
both first- and second-hand (that is, whether you are the one smoking or are around smokers).
In fact, SCLC is rarely caused by anything other than smoking. Other factors which may
influence your risk of getting lung cancer include exposure to asbestos or radon (a radioactive
gas that may be present in homes built over soil with natural uranium deposits), working
around fuels and diesel exhaust, personal or family history of the disease, pollution, and diet.
Lung cancer generally occurs in the bronchi, the tubes that bring air into the lungs from
the trachea (see the Respiratory and Pulmonary section for more information). The cancer can
block the bronchi, making breathing difficult. This can also make it difficult to cough out mucus,
opening the lungs up to pneumonia infections. Many tumors also grow their own network of
blood vessels (called angiogenesis), which may become weak and rupture, causing the patient
to cough up blood. Some complications of the disease are indirectly related to the cancer,
and can include muscle weakness, fatigue, headache, and nausea. Often, it's one of these
secondary symptoms that actually compels someone to seek advice from a doctor.

Prostate Cancer
The prostate is a walnut sized gland located just below men’s bladders, and is responsible
for making the fluid that carries sperm out of the body. Prostate cancer is the second most
common type of cancer in men; in fact, the 230,000 newly diagnosed patients this year make up
more than a fourth of all of the men who will be diagnosed with cancer. The good news is that
every year, fewer men die of the disease. The three biggest risk factors are age (especially for
men 55 and over), race (it is much more common in African Americans), and a family history
of the disease.

If the tumor grows large enough, it may press on the bladder or squeeze the urethra
(the tube that brings urine from the bladder out of the body). This may make someone
feel the need to urinate often, and yet make actually urinating difficult or painful. A doctor
must perform a physical exam and/or a blood test to figure out whether these symptoms
are from cancer, or from a non-cancerous condition called benign prostatic hypertrophy
(see the Men’s and Women'’s Issues section for more information on this condition).

Breast Cancer

Though it is possible for men to get breast cancer, it’s 100 times more common in women—
over 200,000 women will develop breast cancer this year alone. And while breast cancer

is to blame for the second largest number of cancer related deaths every year, the good
news is that as new treatments are developed, that number has continued to drop over the
last fifteen years.

All women should examine their breasts at least once a month to check for lumps,
discharge from the nipple, and other changes in the shape or feel of their breasts. Not all lumps
are signs of cancer (in fact most lumps are completely normal), but doing these checks often
can make you more familiar with what’s normal for your body and what may be cause for
concern. Mammograms (especially for women over 40) and physician-performed exams are
also important for detection of breast cancer.The earlier it’s diagnosed, the better your chances
of survival.

You can control some of the risk factors for getting breast cancer, such as being overweight
and smoking. Others are completely out of our control: personal or family history of the
disease; age (the older you get, the greater the chances of getting breast cancer); and genetic
predisposition (researchers have actually discovered genetic tests which, for some women,
are fairly good at predicting the likelihood they’ll get breast cancer).
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Colorectal Cancer

Colorectal cancer is a general term that includes cancers of both the colon (or large intestine)
and rectum (the end of the large intestine that connects to the anus). There will likely be nearly
150,000 newly diagnosed cases this year, making colorectal cancer the fourth most common
cancer in both men and women. Risk factors for colorectal cancer include the following:

age; history of cancer; personal or family history of colorectal cancer; smoking; diets high in
red meat and low in fruits and vegetables; and a history of ulcerative colitis (see the Digestive
and Gastrointestinal section for more information).

Very often, colorectal cancer develops from benign (non-cancerous) growths called polyps,
which have the potential to turn malignant (cancerous). This is why colonoscopies are so
important, especially for people in high-risk groups—finding and removing the polyps early
enough can prevent the cancer from developing at all. Bloody stools, unexplained weight loss,
and fatigue are possible symptoms of the disease, although it’s possible that there will be no
symptoms at all in the early stages of the disease.

With over 56,000 deaths anticipated this year, colorectal cancer remains the second most
common cancer-related cause of death. But these numbers are steadily decreasing, likely for
the following reasons: screening has improved, so that polyps are noticed before they turn into
cancers; colorectal cancer is being noticed earlier, when it is easier to treat; and treatments
themselves have improved.

Gynecological (Ovarian, Uterine, and Cervical) Cancers

This year, over 80,000 women will be diagnosed with a gynecological cancer (cancer
somewhere in the female reproductive system); more than 75,000 of these will be cancers of
the ovaries, uterus, or cervix.

Women have two ovaries, one on each side of the uterus. The ovaries have two main functions:
they produce eggs, and release most of the female hormones (estrogen and progesterone).
There are many types of ovarian tumors (depending on what type of cells are affected), and
not all ovarian tumors are cancerous. Still, ovarian cancer (especially the type called epithelial
ovarian cancer) accounts for a fourth of all cancer-related deaths in women, most often because
the cancer has already spread to other parts of the body by the time it’s diagnosed. Symptoms of
ovarian cancer are very broad and vague (vaginal bleeding; back, leg, or abdominal pain;
and digestive problems like gas and bloating) and are similar to those caused by a number of
other conditions. It’s important to let your doctor know if you have these symptoms and to get
regular physical exams, especially older or obese women, women who have taken fertility drugs,
and those with a family or personal history of ovarian, breast, or colorectal cancer.

The uterus, also known as the womb, is the organ in which fertilized eggs grow into babies.
It is lined with a membrane called the endometrium, which supplies the developing egg with
blood. If no egg has implanted, the endometrium will shed once a month (this is what happens
during menstruation), re-growing over the next four weeks. Sometimes, the cells in the
endometrium will become cancerous. Most women who get endometrial cancer are between
the ages of 50 and 59 and have a history of increased estrogen levels (which can often be
attributed to obesity); other risk factors include a history of polyps (abnormal growths in the
uterus), diabetes, and women on estrogen replacement therapy. If you have any of these risk
factors and experience any abnormal vaginal bleeding, you should see your doctor as soon
as possible. This year alone, over 35,000 women will be diagnosed with endometrial cancer,
more than cervical and ovarian cancer combined; however, because of improved screening
techniques and therapies, it causes the fewest number of deaths.

The lower end of the uterus is known as the cervix. Because the Human Papillomavirus
(or HPV—see the Infectious Disease chapter for more information) is known to cause abnormal
cervical cells to grow, and cervical cancer is never seen without HPV infection present as well,
HPV is probably the underlying cause of cervical cancer. At your yearly appointment with your
gynecologist, you should make sure to get a Pap smear, a test that checks for abnormal cells
on your cervix. If your Pap smear ever shows abnormal cells, it’s important to get regular
exams to make sure it hasn’t developed into cancer. Without early diagnosis, cervical cancer
usually will not be detected until it has gotten fairly advanced—cervical cancer is second to
ovarian cancer in gynecologic cancer-related deaths, though thankfully the number of deaths
every year is steadily dropping.
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PRODUCT PRODUCER PARTNER INDICATION

Avastin Genentech, Inc. F Hoffmann-La Roche Ltd., Colorectal cancer treatment
Chugai Pharmaceutical Co., Ltd.

Doxil ALZA Corporation Ortho Biotech Products, L.P. Ovarian cancer treatment
ThinPrep Imaging ProDuct Health, Inc. Digene Corporation, Help with reading pap smear
System (Acquired By Cytyc Corporation, Whatman
Cytyc Corporation) Plc, Cytyc Iberia S.L.
ThinPrep Pap Test ProDuct Health, Inc. Digene Corporation, Cervical cancer screening
(Acquired By Cytyc Corporation, Whatman
Cytyc Corporation) Plc, Cytyc Iberia S.L.

In 1989, as a scientist at Genentech in South San Francisco, Genentech
Dr. Napoleone Ferrara identified and cloned vascular endothelial "~ " "
growth factor (VEGF), the most potent angiogenic factor

known to date. Angiogenesis is the process by which new blood

vessels form. in people with cancer, this process helps to feed tumors with blood and vital
nutrients. For more than 100 years scientists have been looking for a way to block the process,
and hopefully starve the tumor. The discovery of VEGF, which was made during Dr. Ferrara’s
discretionary lab time, added greatly to our understanding of the biology and treatment of cancer
and other diseases that involve angiogenesis.

In 1993, Dr. Ferrara demonstrated that an antibody directed at VEGF could suppress
angiogenesis and tumor growth in preclinical models, providing compelling evidence that
VEGF may play a critical role in tumor growth.Working with other scientists at Genentech,
he developed a humanized anti-VEGF monoclonal antibody now known as Avastin®
(bevacizumab). Clinical trials of Avastin began in 1997.

In May 2003, results from a pivotal Phase 11 trial showed that Avastin signficantly increased
survival in metastatic colorectal cancer patients. In February 2004, Avastin was approved for the
first-line treatment of metastatic colorectal cancer in combination with intravenous 5-FU-based
chemotherapy, becoming the first anti-angiogenic therapy approved by the U.S. Food and
Drug Administration for cancer. Currently, Avastin is being studied in more than 100 clinical
trials across numerous tumor types, including non-small cell lung, breast, kidney, prostate and
pancreatic cancer.

Dr. Ferrara’s contribution to bringing anti-angiogenesis from bench to bedside will greatly impact
the lives of patients worldwide for years to come.
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Non-Hodgkin’s Lymphoma

Lymphomas are cancers of the lymphatic system, a key part of the immune system. Lymph nodes
are small organs found throughout the body, which produce and store infection-fighting cells
called lymphocytes. Lymphocytes are also produced and stored in other so called “lymph
tissues” in the body, such as the spleen, thymus, tonsils, and adenoids. Lymphocytes are
carried throughout the body in a fluid called lymph, though tubes called lymphatic vessels
(which are sort of similar to blood vessels). In Non-Hodgkin’s Lymphoma (NHL), lymph tissue
starts to produce abnormal lymphocytes. These cells replicate too quickly and don’t die when
they should, and begin to crowd out healthy lymphocytes and accumulate in lymph nodes in
the neck, groin, and underarms. Symptoms will often include those similar to the flu or other
infection: swollen lymph nodes, fever, headache, weight loss, itchy red skin, and fatigue.
Having these symptoms doesn’t necessarily mean you have NHL, but you should see a
doctor to rule it out; the danger is that because the lymphatic system reaches the entire body,
so can the cancer.

Nearly 350,000 Americans suffer from NHL—for almost 20,000 of them, the disease will
prove fatal. Also, the only known (though certainly not the only) risk factor for developing
NHL is having HIV. There is good news, however: not only are the number of deaths from
NHL decreasing, so are the number of people diagnosed every year.

Leukemia

Leukemia is a cancer of the blood that actually starts out in the bone. Red blood cells, white blood
cells, and platelets (a third type of cell in the blood which helps with blood clotting) are all
produced in bone marrow, found in the center of most of our bones. In people with leukemia,
some of the cells that produce blood cells grow abnormally and much too quickly. These leukemia
cells crowd the marrow so that healthy cells can’t grow anymore. The number of healthy cells
circulating in the body decreases—Ilosing red blood cells (which carry oxygen throughout our
body) will make the patient feel weak and tired, they’ll get frequent infections without enough
white blood cells (which help us fight infections), and will find that they bruise and bleed easily
from a lack of platelets (which are necessary for our blood to clot when we get cut).

The leukemia cells don’t just remain in the bone marrow. They get into the blood stream
and, depending where in the body they accumulate, can cause further problems. For example,
bone pain can occur if the cancer spreads there. Other symptoms, depending on where the
leukemia cells collect, can include swollen lymph nodes, headache, and vomiting. Keep in mind
that having one or more of these symptoms doesn’t mean you have leukemia; a doctor will have
to do a blood test to know whether it’s cancer or another iliness that’s to blame. Over 33,000
Americans will be diagnosed with leukemia this year, but each year the number of people who
die of the disease is slowly dropping.

Kaposi’s Sarcoma

Kaposi’s sarcoma (KS) is one of the few cancers that’s been shown to be caused by a virus (in this
case, the culprit is Kaposi’s sarcoma-related herpesvirus, or KSHV). KS is most commonly found

in people with AIDS, probably because their seriously weakened immune systems can’t fight off

the virus (see the Infectious Diseases chapter for more information). In fact, KS is one of the most
common symptoms of AIDS, and it's prevalence among homosexual and bisexual men in the early
1980s was one of the first clues to the AIDS epidemic. The good news is that as new treatments for
AIDS are developed, the number of new cases (or incidence) of KS is slowly going down each year—
in fact, the incidence in men is almost a tenth of what it was about fifteen years ago.

KS causes tumors to form under the skin as well as the mucus membranes (the skin-like
lining) of the mouth, nose, and anus. These tumors grow their own network of dense,
abnormal blood vessels which end up leaking blood into the tissue around them—this makes
them appear as red, purple, or brown blotches, or lesions. These noticeable lesions are usually
what bring KS sufferers to the doctor.

KS lesions usually don’t cause any problems, except for occasional painful swelling.
However, the disease often spreads to other parts of the body, especially the lungs, liver,
and gastrointestinal tract. In these cases other complications can occur, such as internal
bleeding or difficulty breathing, both of which can (though rarely) prove fatal.
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DepoCyt Skyepharma PLC Elan Corporation PLC Treat a secondary condition
of Non-Hodgkin’s Lymphoma
(lymphomatous meningitis)

MabThera Genentech, Inc. Roche Holding, Ltd. Non-Hodgkin’s Lymphoma
treatment

Rituxan Genentech, Inc. IDEC Pharmaceuticals, Inc., Non-Hodgkin’s Lymphoma
Hoffmann-La Roche, treatment
Lonza Biologics Inc.,
Zenyaku Kogyo Co. Ltd.

Daunorubicin SuperGen, Inc. Abbott Laboratories Leukemia treatment
SuperGen, Inc. _ Leukemia treatment

DaunoXome Gilead Sciences OSI Pharmaceuticals, Inc., HIV-related Kaposi’s
NeXstar Pharmaceuticals Inc.  sarcoma treatment
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Side Effects

Most cancer therapies have fairly unpleasant side effects, such as the intense nausea and vomiting
that comes with chemotherapy. Also, healthy cells are often destroyed (such as bone marrow,
which produces blood cells). Medications have been developed to help with these unfortunate
side effects, to make potentially life-saving therapies easier to undergo.

BROAD THERAPIES
Many therapies can be used to treat more than one type of cancer. Below are some of those
types of cancer and the therapies that treat them.

Stomach and Pancreatic Cancer

The stomach is the organ where the food we swallow is stored and partially broken down.

The pancreas is another organ that’s part of the digestive system; it produces food-digesting proteins
(or enzymes), as well as insulin (see Diabetes in the Metabolic Disorders chapter for more
information). Most pancreatic cancer forms in the part of the pancreas responsible for producing
the digestive enzymes. This year, 32,000 Americans are likely to be diagnosed with pancreatic
cancer and 22,000 with stomach cancer.

Diet, tobacco use, obesity, infection of Helicobacter pylori (see Gastroesophageal Reflux
Disease in the Digestive Disorders chapter for more information), age, being male, and a family
history of cancer are common risk factors for both types of cancer. Diabetes and infections of the
pancreas are risk factors unique to pancreatic cancer, while having Type A blood, stomach polyps
(or growths), and previous stomach surgery are risk factors unique to stomach cancer.

Stomach cancer used to be the leading cause of cancer deaths in the U.S., but is now fairly
far down on the list. (This is probably because Helicobacter pylori, a major risk factor for stomach
cancer, has also decreased in prevalence.) Pancreatic cancer, however, ranks fairly high on
the list as the fourth leading cause of cancer death—nearly the same number of people to be
diagnosed with pancreatic cancer this year will actually die of the disease.

Melanoma of the skin

Making up about half of all cancers, skin cancer is by far the most common. Malignant melanoma
is not the most common type of skin cancer, but it is responsible for the most deaths. It's generally
caused by too much ultraviolet (UV) radiation—usually from spending too much time in the sun.
Sun exposure during childhood has more impact on your risk of developing melanoma than
your exposure as an adult, so it’s especially important that children’s skin is always protected.
Other risk factors are skin color (lighter skinned people have a much higher risk) and a personal
or family history or the disease. For years, the death rate among people with melanoma was
actually increasing, especially in older white men; in recent years, that number has leveled off,
and is actually dropping slightly in women.

The reason melanoma is so dangerous is because it can very easily spread throughout the
body. It’s therefore very important to get it taken care of before it spreads, while it’s still easy to
treat. Melanoma lesions (the areas of the skin affected by the cancer) may bleed or itch,
but often they do not. It's important to be vigilant about checking your moles and any new spots
you notice, especially if you fall into one of the at-risk categories. Remember your ABCDE’s:
Asymmetry—a mole or lesion that’s not symmetrical may be cause for concern; Border—a mole
shouldn’t have an uneven border; Color—you should have a doctor look at lesions that are
black or have changed color; Diameter—keep an eye on the size of your moles to make sure
they’re not growing; and Evolution—if you notice any new growths or changes in old ones,
especially changes that fall into one of the previous categories.



d43ONVO

Questcor Roberts Pharmaceutical Nausea caused by
Pharmaceuticals, Inc. Corporation, Ahn-Gook chemotherapy (also used
Pharmaceuticals to treat a secondary
condition of diabetes)

Leukine Berlex Inc. Stimulate regrowth of
white blood cells

PG2 Pharmagenesis Inc. Restore activity to bone
marrow after chemotherapy
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Brain and Central Nervous System Tumors

There are many different types of cells in the brain and Central Nervous System (CNS—see
the CNS section for a more information on the system).This means that there are also
many different types of cancer, affecting over 100,000 Americans. Treatment and prognosis
(what the outcome will be) are totally dependent on what kind of cancer you have, so it’s
important to talk to your doctor and get as much information as possible on your specific
condition and various treatment options.

Kidney Cancer

The kidneys play an important part in filtering the blood. Many Americans function quite well

with only one working kidney. Some people actually have no kidneys and have their blood filtered
using a procedure called dialysis (see the Urinary Tract chapter and Renal section for more
information on the kidney function and dialysis), and while their quality of life may not be the
best, they certainly survive.

So why is cancer of the kidneys (most of which is a type called renal cell carcinoma, or RCC)
so troubling? Because like many cancers, kidney cancer easily spreads, or metastasizes. Five years
after being diagnosed, 90 percent of patients whose cancer is caught before it metastasizes
will have survived; in patients whose cancer spread just to surrounding tissues before beginning
treatment, the survival rate is 60 percent; for those patients whose cancer metastasized farther
away, such as to the lungs or bones, the number drops to less than 10 percent. 36,000 new cases
of kidney cancer are expected to be diagnosed this year; thankfully, the number of people who die
each year from the disease is slowly decreasing.

Head and Neck cancers

Most head and neck cancers start in the mucus membranes that line the cavities in the neck

and head, such as the mouth, inside the nose, and throat. There are many different types of head

and neck cancer, depending on exactly where and what type of cells the cancer originates from.
About 40,000 people are likely to develop head and neck cancers this year, more than a

quarter of which will be found in the throat. The greatest risk factor is tobacco use (including

chewing tobacco); alcohol use adds to that risk.

Sarcomas

Sarcomas are cancers of the “soft” tissues of the body, such as muscle, fat, tendons, blood
vessels, and nerves. Because there are many different types of soft tissue, there are also many
different types of sarcomas. Sarcomas are pretty rare, with only about 8,000 new cases every
year, and about half as many people die each year from the disease. Unfortunately, sarcomas
often aren’t noticed or diagnosed until they’ve already grown large. Also, many sarcomas don’t
respond to traditional therapies like chemotherapy and radiation, hence the need for aggressive
and effective new treatments.

Liver Cancer

Liver cancer is incredibly rare in Western countries. However, among some third world countries,
hepatocellular carcinoma (HCC. a type of liver cancer) ranks as one of if not the most common
forms of cancer. This is because hepatitis has been found to be a primary cause of this type of
cancer, and in many of these countries hepatitis infection is widespread.
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Imaging of tumors to guide
radiation devices

Ovarian, breast, prostate,
and lung cancer treatment

Prevent heart damage
by certain chemotherapy
medications

Treatment of cancers,
tumors and lesions anywhere
in the body

Stomach, pancreatic,

colorectal, head and neck,
lung, cervical, breast, and
bladder cancer treatment

Stomach and pancreatic
cancer treatment

Gastrointestinal, gynecologic,
renal, and head/neck cancers
and sarcomas treatment

Treatment of renal cancer
and melanoma

Removal of tumors of the
liver, bone, and soft tissues

Kaposi’s sarcoma and
leukemia treatment (also
used to treat hepatitis C)



