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PANCREATIC CANCER

What is cancer?

The body is made up of hundreds of millions of living cells. Normal body cells grow, divide,
and die in an orderly fashion. During the early years of a person’s life, nottaalizcee

faster to allow the person to grow. After the person becomes an adult, ndiaeé only

to replace worn-out or dying cells or to repair injuries.

Cancer begins when cells in a part of the body start to grow out of control. Therargre
kinds of cancer, but they all start because of out-of-control growth of abnornsal cell

Cancer cell growth is different from normal cell growth. Instead aiglycancer cells
continue to grow and form new, abnormal cells. Cancer cells can also invader(grow i
other tissues, something that normal cells cannot do. Growing out of control and invading
other tissues are what makes a cell a cancer cell.

Cells become cancer cells because of damage to DNA. DNA is in eveanddlirects all its
actions. In a normal cell, when DNA gets damaged the cell either regantarniage or the

cell dies. In cancer cells, the damaged DNA is not repaired, but the cell doe$iké di

should. Instead, this cell goes on making new cells that the body does not need. These new
cells will all have the same damaged DNA as the first cell does.

People can inherit damaged DNA, but most DNA damage is caused by mistakes that happe
while the normal cell is reproducing or by something in our environment. Sometimes the
cause of the DNA damage is something obvious, like cigarette smoking. But ofteamo cle
cause is found.

In most cases the cancer cells form a tumor. Some cancers, like leukeatyaforan

tumors. Instead, these cancer cells involve the blood and blood-forming organs antécircula
through other tissues where they grow.
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Cancer cells often travel to other parts of the body, where they begin to groarmanakefv
tumors that replace normal tissue. This process is called metasthapéns when the
cancer cells get into the bloodstream or lymph vessels of our body.

No matter where a cancer may spread, it is always named for the plaeatveterted. For
example, breast cancer that has spread to the liver is still callet/dapesr, not liver
cancer. Likewise, prostate cancer that has spread to the bone is noglasssdite cancer, not
bone cancer.

Different types of cancer can behave very differently. For example, amgecand breast
cancer are very different diseases. They grow at different rates aoddds different
treatments. That is why people with cancer need treatment that is dithed particular
kind of cancer.

Not all tumors are cancerous. Tumors that aren't cancer are called bamggn 8imors can
cause problems — they can grow very large and press on healthy organs asdBigsihey
cannot grow into (invade) other tissues. Because they can't invade, theynélspread to
other parts of the body (metastasize). These tumors are almost netheeitening.

What is pancreatic cancer?

The normal pancreas

The pancreas is an organ located behind the stomach. It is shaped a littlegbiishkerith a

wide head, a tapering body, and a narrow, pointed tail. It is about 6 inches long thaness t

2 inches wide and extends horizontally across the abdomen. The head of the pancreas is on
the right side of the abdomen, behind the place where the stomach meets the duodenum (the
first part of the small intestine). The body of the pancreas is located behitdrtaels and

the tail of the pancreas is on the left side of the abdomen next to the spleen.
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The pancreas contains 2 different types of glaexiscrine and endocrine.

Theexocrineglands make pancreatic "juice," which is released into the intestineguitieis
contains enzymes that help you digest fats, proteins, and carbohydrates in theufead y
Without these, some of the food you eat would just pass through your intestines without
being absorbed. The enzymes are released into tiny tubesdudksdrhese tiny ducts
merge together to form larger ducts that carry the pancreatic juice tmdfergestine. More
than 95% of the cells in the pancreas are exocrine glands and ducts.

A small percentage of the cells in the pancreagigecrinecells. These cells are arranged
in small clusters called islets (istets of LangerhansThe islets release important
hormones, such as insulin and glucagon, directly into the blood. Insulin reduces the amount

of sugar in the blood, while glucagon increases it. Diabetes results from aidéfsalin
production.

Types of pancreatic tumors

The exocrine cells and endocrine cells of the pancreas form completelyrditigres of
tumors.

Exocrinetumors
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These are by far the most common type of pancreas cancer. When someone $egys that t
have pancreatic cancer, they usually mean an exocrine pancreatic Bamign (non-
cancerous) cysts and benign tumors called cystadenomas can occur, but modigancrea
exocrine tumors are malignant (cancerous).

An adenocarcinoma is a cancer that starts in gland cells. About 95% of aafribers
exocrine pancreas are adenocarcinomhsse cancers usually begin in the ducts of the
pancreas, but they sometimes develop from the cells that make the pancreatesenzy
(acinar cell carcinomas).

Less common types of ductal cancers of the exocrine pancreas include adaoosqua
carcinomas, squamous cell carcinomas, and giant cell carcinomas. Thesedypes
distinguished from one another based on how they look under the microscope.

The treatment of an exocrine pancreatic cancer is mostly based on thef skeggeancer, not
its exact type. The stage of the cancer describes how large the tumdhisvafar it has
spread. Pancreatic cancer staging is discussed later in this document.

A special type of cancer, callemnpullary canceKor carcinoma of the ampulla of Vater)
deserves mention here. The place where the bile duct and pancreatic duct cdmee anglet
empty into the duodenum is called #mapulla of VaterCancers that start here are called
ampullary cancers. These cancers often block the bile duct while theil @mall and have

not spread far. This blockage causes bile to build up in the body, which leads to a yellowing
of the skin and eyes (jaundice) and can turn the urine dark. This easily recognzaiérss
people that something is wrong. Because of this, ampullary cancers are fesurallat an

earlier stage than most pancreatic cancers, which means they usuabyiedier outlook

than typical pancreatic cancers.

Ampullary cancers are included together with pancreatic cancer in thimdatbecause
their treatments are very similar.

Endocrinetumors

Tumors of the endocrine pancreas are uncommon. As a group, they are known as pancreatic
neuroendocrine tumors (NETS), or sometimes as islet cell tumors. Thergexad sebtypes
of islet cell tumors. Each is named according to the type of hormone-maklirngstagts in:

* insulinomascome from cells that make insulin

* glucagonomasome from cells that make glucagon

* gastrinomasome from cells that make gastrin

* somatostatinomasome from cells that make somatostatin

* VIPomascome from cells that make vasoactive intestinal peptide (VIP)
* PPomas come from cells that make pancreatic polypeptide
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About half of pancreatic NETs are "functioning," meaning they make hormicsiesre
released into the blood. Tumors that do not make hormones are called "non-functioning.”

Islet cell tumors can be benign or malignant. Benign tumors are calleccpaaicr

neuroendocrine tumors, while malignant tumors are called pancreatic neuraendaacers

or carcinomas. The malignant and benign tumors can look very similar under the microscope,
so it isn't always clear at the time of diagnosis whether or not a NEfdsrc&ometimes

the diagnosis only becomes clear when the tumor has spread outside of the pancreas.

Pancreatic neuroendocrine cancers make up only 1% of all pancreagcsodiagnosed.
Treatment and prognosis (outlook) depends on the specific tumor type and the stage (exte
of the tumor but is generally better than that of pancreatic exocrine cahltennost

common types of pancreatic endocrine tumors are gastrinomas and insulinomakei he ot
types occur very rarely.

It is very important to distinguish between exocrine and endocrine cancers ofithegsa
They have distinct risk factors and causes, have different signs and sympediagaosed
using different tests, are treated in different ways, and have differentogesg(outlooks). In

this document, the term pancreatic neuroendocrine tumor is used to mean both benign and
malignant endocrine pancreatic tumors.

What are the key statistics about pancreatic cancer?

The American Cancer Society's most recent estimates for panceeatér in the United
States are for 2009:

» about 42,470 people (21,050 men and 21,420 women) will be diagnosed with
pancreatic cancer.

e about 35,240 people (18,030 men and 17,210 women) will die of pancreatic cancer

Over the past 15 to 25 years, rates of pancreatic cancer have dropped sligktlyaindn
women. Still, pancreatic cancer remains the fourth leading cause of deatieioverall.

The lifetime risk of developing pancreatic cancer is about 1 in 72 (1.38%). This isfadout
same for both men and women. A person's risk may be altered by certaintosk fissted
in the next section).

What are the risk factors for pancreatic cancer?
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A risk factor is anything that affects your chance of getting a siissach as cancer.

Different cancers have different risk factors. For example, unprotegiedune to strong
sunlight is a risk factor for skin cancer. Smoking is a risk factor for mamgecs. But risk

factors don't tell us everything. Having a risk factor, or even several dsksadoes not

mean that you will get the disease. And many people who get the disease may notlhave ha
any known risk factors.

Researchers have found several factors that affect a person's ahgettang cancer of the
exocrine pancreas.

Age

The risk of developing pancreatic cancer increases with age. Almost alitpaiie older
than 45 years. Nearly 90% are older than 55 years and more than 70% are older than 65. The
average age at the time of diagnosis is 72.

Gender

Men are slightly more likely to develop pancreatic cancer than are womemnmaiiibe due,

at least in part, to increased tobacco use in men. The difference in pancrea&ticiskvwas

more pronounced in the past (when tobacco use was much more common among men than
women), but the gap has closed in recent years.

Race

African Americans are more likely to develop pancreatic cancer thaasyThe reasons for
this are not clear, but it may be due in part to higher rates of smoking and diabetas in me
and being overweight in women.

Cigar ette smoking

The risk of getting pancreatic cancer is 2 to 3 times higher among smakiergiss think

this may be due to cancer-causing chemicals in cigarette smoke thdherkerod and
damage the pancreas. About 20% to 30% of exocrine pancreatic cancer cases laréothoug
be caused by cigarette smoking. Many experts think that smoking explains whtetbé
pancreatic cancer had been increasing in the last 50 years and only now startigeg@slec
smoking rates have dropped.

People who use smokeless tobacco are also more likely to get exocrine paocaneatr.
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Obesity and physical activity

Very overweight (obese) people are more likely to develop exocrine pao@a@ater, as are
people who don't get much physical activity. Exercise lowers the risk afahcer.

Diabetes

Exocrine pancreatic cancer is more common in people with this disease. The oedsisn f

link is not known. Most of the risk is found in people with type 2 diabetes. This type of
diabetes most often starts in adulthood. It is often related to being overweight oroisese

not clear if people with type 1 (juvenile) diabetes have a higher than aveslage some
patients, though, the cancer seems to have caused the diabetes (not the other way around)

Chronic pancreatitis

Chronic pancreatitis is a long-term inflammation of the pancreas. This conditinked
with an increased risk of pancreatic cancer, but most patients with pancreatdr develop
pancreatic cancer. The link between chronic pancreatitis and pancreaéicisatmngest in
smokers.

A small number of cases of chronic pancreatitis appear to be due to an inherged ge
mutation (see "Family history" below). People with this inherited form of chronic

pancreatitis seem to have a high lifetime risk for developing pancreatierc(about 40% to
75%).

Cirrhosis of theliver

Cirrhosis is a scarring of the liver. It occurs in people with liver darfrage things like
hepatitis and alcohol use. People with cirrhosis seem to have an increased riskezitiganc
cancer.

Occupational exposure
Heavy exposure at work to certain pesticides, dyes, and chemicals usedlirefimehg may

increase the risk of developing pancreatic cancer.

Family history
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Pancreatic cancer seems to run in some families. In some of thesedatnd high risk is
due to an inherited syndrome (explained in the next section, "Genetic syndromesigr In ot
families, the gene causing the increased risk of pancreatic cancer is wat kno

Genetic syndromes

Inherited gene mutations are abnormal copies of certain genes that gassked from parent
to child. These abnormal genes may cause as many as 10% of pancreatscazahcan
cause other problems as well. Examples of the genetic syndromes that eagxcavise
pancreatic cancer include:

* hereditary breast and ovarian cancer syndrome, caused by mutations irethe gen
BRCA2

« familial melanoma, caused by mutations in the gene pl6
» familial pancreatitis, caused by mutations in the gene PRSS1

* hereditary non-polyposis colorectal cancer (HNPCC), most often causedkeligca
in either the gene MLH1 or the gene MSH2. At least 5 other genes can also cause
HNPCC: MLH3, MSH6, TGBR2, PMS1, and PMS2. This disorder is also known as
Lynch syndrome.

* Peutz-Jeghers syndrome (PJS), caused by defects in the gene STK1ndiumeyis
also linked with polyps in the digestive tract and several other cancers

* Von Hippel-Lindau syndrome, caused by mutations in the gene VHL, can lead to an
increased risk of pancreatic cancer and carcinoma of the ampulla of Vater

Pancreatic neuroendocrine tumors and cancers can also be caused big a\getreme,
such as:

* Neurofibromatosis, type 1, which is caused by mutations in the gene NF1. This
syndrome leads to an increased risk of many tumors, including somatostatinomas.

* Multiple endocrine neoplasia, type 1, caused by mutations in the gene MENL1, leads to
an increased risk of tumors of the parathyroid gland, the pituitary gland, aistethe
cells of the pancreas.

The genes that cause the syndromes listed above have been found by scientists and can be
recognized by genetic testing. For more information on genetic testfegte the section,
"Can pancreatic cancer be found early?"
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Stomach problems

Infection of the stomach with the ulcer-causing bactdakcobacter pylori(H. pylori) may
increase the risk of getting pancreatic cancer. Some researchevs tieht excess stomach
acid may also increase the risk.

Diet

Some studies have found a link between pancreatic cancer and diets high in fag tivahos

include a lot of red meat, pork, and processed meat (such as sausage and bacon). Others have
found that diets high in fruits and vegetables may help reduce the risk of pan@eedic c

But not all studies have found such links, and the exact role of diet in relation to pancreatic
cancer is still under study.

Coffee

Some older studies have suggested that drinking coffee might increasé& tifgpeacreatic
cancer, but more recent studies have not confirmed this.

Alcohol

Most studies have not found a link between alcohol use and pancreatic cancer. But heavy
alcohol use can raise the risk of diabetes and chronic pancreatitis, whidk daetors for
pancreatic cancer.

Do we know what causes pancreatic cancer?

Although scientists still do not know exactly what causes most cases of pancaeaer,
they have found several risk factors that can make a person more likely to getaasedi
Recent research has shown that some of these risk factors affect the DA iof ihe
pancreas, which can result in abnormal cell growth and may cause tumors to form.

Researchers have made great progress in understanding how certain chBiNesan

cause normal cells to become cancerous. DNA is the chemical in each celltieataur
genes -- the instructions for how our cells function. We look like our parents becauaesthe
the source of our DNA. But DNA affects more than our outward appearance. 8onas g
contain instructions for controlling when our cells grow and divide. Certain gestes t
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promote cell division are called oncogenes. Others that slow down cell division ocelsise
to die at the right time are called tumor suppressor genes. Cancers can be caiéad by
mutations (defects) that turn on oncogenes or turn off tumor suppressor genes.

Several cancer family syndromes have been found in which inherited DNA mutatisesaca
very high risk of developing certain cancers. In some of these, there is aséacrsi of
getting pancreatic cancer. Researchers have characterizgdhthase DNA changes in the
past few years (see the section, "What are the risk factors for panceseer?").

Most often, DNA mutations of oncogenes or tumor suppressor genes related te oattoer
pancreas occur after you are born, rather than having been inherited. These acquire
mutations may result from cancer-causing chemicals in our environment, d@iaoco
smoke. Sometimes they occur for no apparent reason.

Often, the DNA changes seen in sporadic (non-inherited) cases of pan@reécare the
same as those seen in inherited cases. For example, most sporadic casemef exoc
pancreatic cancer have changes in the p16 gene. Because of this, scientistlyiage s
inherited cases closely to learn more about what causes pancreatic $anue specific
DNA abnormalities recently discovered in pancreatic cancer are didangbe section,
"What's new in pancreatic cancer research and treatment?"

Can pancreatic cancer be prevented?

There are no established guidelines for preventing pancreatic canceswr ¢he best
approach is to avoid pancreatic cancer risk factors whenever possible.

Cigarette smoking is the most important avoidable risk factor for parcozaiter. It is
responsible for 20% to 30% of pancreatic cancers. Tobacco use also increas&sfhe ri

many other cancers such as cancers of the lung, mouth, larynx (voice box), esophagus,
kidney, bladder, and some other organs. If you smoke and want help quitting, please talk to
your doctor or call the American Cancer Society.

Maintaining a healthy weight, eating well, and exercising are algortant. The American

Cancer Society recommends choosing foods and beverages in amounts that help achieve and
maintain a healthy weight. Eat at least 5 servings of fruits and vegetablgsday, as well

as servings of whole grain foods from plant sources such as rice, breads, past@asd cer

Eat less processed and red meat. Following these recommendations mayloweskyof

getting pancreatic cancer, as well as several other cancers and@oicencerous diseases.

Can pancreatic cancer be found early?
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One reason for the often poor outlook for people with exocrine pancreatic cancereyha
few of these cancers are found early. Because the pancreas is locatedidegpe body,

early tumors cannot be seen or felt by health care providers during routineapysims.
Patients usually have no symptoms until the cancer has spread to other organs. Right now,
there are no blood tests to find early cancers of the pancreas. Doctors are lookénif) to s
something called endoscopic ultrasound can be useful to screen people with a high risk of
pancreatic cancer.

Blood tests

A substance called CA 19-9 is released into the blood by exocrine pancreaticcedisand
can be detected by blood tests. But by the time blood levels are high enough to be
consistently detected by available methods, the cancer is no longer inyitstagels.
Because of this, the test is not recommended for routine screening of people without
symptoms or a known diagnosis of cancer. The CA 19-9 test is sometimes used during
treatment to see if the therapy is working or after treatment to $eedanhcer has recurred
(come back).

Another substance, carcinoembryonic antigen (CEA), can help detect advanceatmancr
cancer in some people. But it isn't sensitive enough to find the cancer early and is not
recommended as a screening test.

Genetic testing

Inherited DNA changes are thought to cause as many as 10% of pancreatis. d@acause
these inherited cases are sometimes linked with other cancers, detgnvhieiher a
patient's relatives are at increased risk is not simple. Talking to someabrexperience in
hereditary cancer syndromes such as a genetic counselor, geneticist, alagisincoctor
who specializes in caring for people who have cancer) is often helpful.

The American Cancer Society strongly recommends that any person cogsgnetic
testing talk with a genetic counselor, nurse, or doctor qualified to interprexplathehe
test results before they proceed with testing. It is important for people tostamdkand
carefully weigh the benefits and risks of genetic testing before thésateslone. For more
information, see our documef@genetic Testing: What You Need to Know.

For people in families at high risk of pancreatic cancer, there are netgeiotedetecting
early pancreatic cancer that may help. One of these is called endosaag@unit (see the
section, "How is pancreatic cancer diagnosed?"). This test would not be useéndlsere
general public but might be used in someone with a strong family history of pancrea
cancer. Using endoscopic ultrasound, doctors have been able to find early, treatable
pancreatic cancers in some members of high-risk families. In additiorestadfamilies
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may wish to participate in ongoing research studies aimed at investidgediggrietic factors
and possible role of screening methods in those with a family history of the disease

How is pancreatic cancer diagnosed?

If one or more of the signs and symptoms described here is present, certainreksstsa
may be done to find out whether they are caused by pancreatic cancer oeltisem
disease.

Signs and symptoms of pancreatic cancer
Jaundice

Jaundice is a yellowing of the eyes and skin. It occurs in at least hdlpebple with
pancreatic cancer and in all cases of ampullary cancer.

Jaundice is caused by the buildup of bilirubin in the body. Bilirubin is a dark yellowwnbr
substance that is made in the liver. Normally, the liver excretes bilirubin IetdBlde goes
through the common bile duct into the intestines, eventually leaving the body in the stool.
When the common bile duct becomes blocked, bile can't reach the intestines, and tife level
bilirubin builds up.

Cancers that begin in the head of the pancreas are near the common bile ducandegse c

can compress the duct while they are still fairly small. This can leadrtdigay which may

allow these tumors to be found in an early stage. But cancers that begin in the taldyf or

the pancreas do not compress the duct until they have spread through the pancreas. By this
time, the cancer may have also spread beyond the pancreas.

Sometimes, the first sign of jaundice is darkening of the urine from bilirubin.liAgbin
levels in the blood increase, the urine becomes brown in color.

If the bile duct is blocked, bile (and bilirubin) can't get through to the bowel. When this
happens, a person may notice their stools becoming lighter in color.

When bilirubin builds up in the skin, it turns yellow and starts to itch.

Cancer is not the most common cause of jaundice. Other causes, such as gallstditss, hepa
and other liver diseases, are much more common.

Abdominal or back pain
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Pain in the abdomen or back is common in advanced pancreatic cancer. Cancersithat start
the body or tail of the pancreas may grow fairly large and start to compresseonedrby
organs, causing pain. The cancer may also spread to the nerves surrounding ths,pancre
which often causes back pain. The pain may be constant or it may come and go. Of course,
pancreatic cancer is hot a common cause of pain in the abdomen or back. It is more often
caused by a non-cancerous diseases or even another type of cancer.

Weight loss and poor appetite

Unintended or unexpected weight loss is very common in patients with pancreaéic can
These people also complain of being very tired and having little or no appetite.

Digestive problems

If cancer blocks the release of the pancreatic juice into the intestinesoa peay not be able

to digest fatty foods. The undigested fat may cause stools to be unusually palegizaky,

and to float in the toilet. The cancer may also wrap around the far end of the stomach and
partly block it. This can cause nausea, vomiting, and pain that tend to be worse after eating

Gallbladder enlargement

If the cancer blocks the bile duct, bile can build up in the gallbladder, which then becomes
enlarged. Sometimes a doctor can feel this enlargement during the phyamaltecan also
be detected by imaging studies.

Blood clots or fatty tissue abnormalities

Sometimes, the first clue that there is a pancreatic cancer is thepiaeek of a blood clot

in a large vein, often a vein in the leg. This is called a deep venous thrombosis or DVT.
Sometimes a clot breaks off and travels to the lungs, making it hard to get airodgh

blood clot in the lungs is called a pulmonary embolism or PE. Still, having a blood clot does
not usually mean that you have cancer. Most blood clots are caused by other things.

Another clue that there may be pancreatic cancer is the development of unawendietkte
fatty tissue underneath the skin. This is caused by the release of the paecaaties that
digest fat.

Diabetes
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Rarely, exocrine cancers of the pancreas cause diabetes (high blood sugag thena
destroy the insulin-making cells. More often, there are slight problemswg#r s
metabolism that do not cause symptoms of diabetes but can still be recognizadiby ce
blood tests.

Signs and symptoms of pancreatic neuroendocrine tumors

Most of the signs and symptoms of pancreatic neuroendocrine tumors are caused by the
excess hormones that the tumors release into the bloodstream.

Gastrinomas

These tumors make gastrin, a hormone that tells the stomach to make more acid. Too much
gastrin causes a condition knownZamlinger-Ellison syndromeThe excess gastrin leads to
the stomach making too much acid. This leads to stomach ulcers, which can cause pain,
nausea, and a decreased appetite. If the ulcer is severe, it may stangblééuk bleeding

is mild, it may lead to anemia (low red blood cell counts). If the bleedisgvisre, it can be
life-threatening. The excess acid can also be released into the smafientekere it can
damage the intestinal lining cells and break down digestive enzymes beforatbey h
chance to digest food. This can lead to diarrhea and weight loss. The ulcers i patient
gastrinomas can be hard to treat, requiring high doses of anti-ulcer nadicdtieal.

Patients need to stay on these drugs for a long time, because the ulcers tereditactom
again if treatment is stopped. Most gastrinomas are malignant.

Glucagonomas

These tumors make glucagon, a hormone that increases glucose levels in the bessd. Exc
glucagon can cause blood sugars to go up, sometimes leading to diabetes. Ratients a
experience problems with diarrhea, weight loss, and malnutrition. The nutrition pral@dams
lead to symptoms such as irritation of the tongue and the corners of the mouth (these are
known as glossitis and angular cheilosis, respectively). Most of these sysrgatemild and
more often caused by something else. The symptom that brings most people with
glucagonomas to their doctor is of a red rash that causes swelling and.dlisierash may
travel place to place on the skin. It is called necrolytic migratory ergleemd it is the most
distinctive feature of a glucagonoma. Most of these tumors are malignant.

I nsulinomas

These tumors make insulin, which lowers blood glucose levels. Too much insulin leads to
low blood sugar (hypoglycemia), with symptoms such as weakness, confusionngwaadi

rapid heart beat. When blood sugar gets very low, it can lead to the patient passing out or
even going into a coma and having seizures. The symptoms of an insulinoma improve if the
patient gets sugar - either by mouth (as food) or as an injection into the vein (I\¥). Mos
insulinomas are benign.
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Somatostatinomas

These tumors make somatostatin, which helps regulate other hormones. Symptoms of this
type of tumor include diarrhea, diabetes, and gallbladder problems. The problentgewith t
gallbladder can lead to abdominal pain, nausea, poor appetite, and jaundice (yelldivng of
skin). Since symptoms of a somatostatinoma tend to be mild and are more often caused by
other things, these tumors tend to be diagnosed late, often at an advanced stage. Most
somatastatinomas are malignant and they tend to spread to the liver.

VIPomas

These tumors make a substance called vasoactive intestinal peptide (VIP). TodImgan
lead to problems with diarrhea and low blood levels of potassium. Patients also have low
levels of acid in their stomachs, leading to problems digesting food. Theyisodyaae high
blood glucose levels. The diarrhea may be mild at first, but gets worse ogeBiirthe time
they are diagnosed, most patients have severe, watery diarrhea, with assr@@riyowel
movements per day. Most VIPomas are malignant.

PPomas

These tumors make pancreatic polypeptide, which helps regulate both the exatrine a
endocrine pancreas. Most PIPomas are malignant, and cause problems includingabdomi

pain and an enlarged liver. Some patients also get watery diarrhea.

Non-functioning tumors

These tumors do not make hormones, so they do not cause symptoms in early stages. Most of
these are malignant and start to cause problems as they get largereospsieke of the

pancreas. When they spread, they most often spread to the liver. This can causetthe liver

enlarge, which can cause pain and a poor appetite. It can also interfere witarthe |
function, sometimes leading to jaundice (yellowing of the skin) and abnormaklab t

Tests to diagnose pancreatic cancer

History and physical exam

A thorough medical history will be taken to check for any pancreatic cankéactsrs, and
to obtain information about pain (how long it has been present, its severity, its location, and
what makes it worse or better), appetite, weight loss, tiredness, and otipsoragm
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A thorough physical exam will focus mostly on the abdomen to check for any mafisé$ or
buildup. The skin and the white part of the eyes will be checked for jaundice (yellow color)
Cancers that block the bile duct may also cause the gallbladder to become enladed, whi
can sometimes be felt on physical exam. Pancreatic cancer may spiteadter, causing it

to enlarge.

The cancer can also spread to lymph nodes above the collarbone and other locatiens. Thes
areas will be looked at carefully for swelling that might indicate spreactahcer.

Imaging tests
Computed tomography (CT, CAT) scan

The CT scan is an x-ray procedure that produces detailed cross-sectional ofingme
body. Instead of taking one picture, like a standard x-ray, a CT scanner takegichanes
as it rotates around you. A computer then combines these pictures into imagesetinaie
slices of the part of your body being studied.

Before any pictures are taken, you may be asked to drink 1 to 2 pints of a liquid called oral
contrast. This helps outline the intestine so that certain areas are not mistakemofs.

You may also receive an IV (intravenous) line through which a different kind obsbutye

(IV contrast) is injected. This helps better outline structures in your body.

The injection can cause some flushing (redness and warm feeling thashhgurs to

days). A few people are allergic to the dye and get hives. Rarely, monesserdations like
trouble breathing and low blood pressure can occur. Medicine can be given to prevent and
treat allergic reactions. Be sure to tell the doctor if you have ever leadtzon to any

contrast material used for x-rays.

CT scans take longer than regular x-rays. You need to lie still on a tabletlvdyilare being

done. During the test, the table moves in and out of the scanner, a ring-shaped machine that
completely surrounds the table. You might feel a bit confined by the ring youdbeént

when the pictures are being taken.

CT scans are often used to diagnose pancreatic cancer and are helpful gntiseagamcer
(determining the extent of its spread). CT scans show the pancreas fairly atel often

can confirm the location of the cancer. CT scans can also show the organs near #as pancr
as well as lymph nodes and distant organs where the cancer might have spreddsdde C
can help to determine whether surgery is a good treatment option.

CT scans can also be used to guide a biopsy needle precisely into a suspecteg@ad. of s

For this procedure, called@r-guided needle biopsthe patient remains on the CT scanning
table as a radiologist advances a biopsy needle toward the location of the Thesan€are
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repeated until the doctors are sure that the needle is within the mass. A biopsyisémeple
removed and looked at under a microscope.

M agnetic resonance imaging (MRI)

MRI scans use radio waves and strong magnets instead of x-rays. The srarthefradio
waves is absorbed by the body and then released in a pattern formed by the type of body
tissue and by certain diseases. A computer translates the pattern inited aetae of parts

of the body. Not only does this produce cross-sectional slices of the body like a Cdrscann
it also produces slices that are parallel with the length of the body. A cantrestal might

be injected just as with CT scans, this but is used less often.

Most doctors prefer CT scans to look at the pancreas, but an MRI may sometimes provide
more information. MRI scans are also particularly helpful in looking at the bmdisgnal
cord.

MRI scans are a little more uncomfortable than CT scans. They take longen-upfto an

hour. You may have to lie inside a narrow tube, which is confining and can upset people with
a fear of enclosed spaces. Newer, "open” MRI machines can help with thidatinébe

MRI machine makes loud noises that you may find disturbing. Some places provide
headphones with music to block this out.

Somatostatin receptor scintigraphy

Somatostatin receptor scintigraphy (SRS), also knovidcagoScancan be very helpful in

the diagnosis of pancreatic neuroendocrine tumors. It uses a hormone-like sutmtadce
octreotide that has been bound to radioactive indium-111. Octreotide attachesihs prote

the tumor cells. A small amount of this substance is injected into a vein. Isttakaigh the
blood and is attracted to neuroendocrine tumors. About 4 hours after the injection, a special
camera can be used to show where the radioactivity has collected in the tdipnal

scans may be done on the following few days as well.

Positron emission tomography (PET) scan

PET scans involve injecting glucose (a form of sugar) that contains a tadiagtom into

the blood. Because cancer cells in the body are growing rapidly, they absorbf thare
radioactive sugar than the normal cells. A special camera can thenacpeetiere of areas of
radioactivity in the body. The picture is not finely detailed like a CT or MR, duat it

provides helpful information. This test is useful to see if the cancer has spreaugbko ly

nodes. PET scans are also useful when your doctor thinks the cancer has spread, but doesn'
know to where.
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PET/CT scansombine a CT scan and a PET scan to even better pinpoint the tumor. This test
may be especially useful for spotting cancer that has spread beyond thapancre

wouldn't be treatable by surgery. It may be a useful test for stagingribercit may even be

able to spot early cancers.

Ultrasonography (ultrasound or US)

Ultrasound uses sound waves to produce images of internal organs such as the pancreas.
an abdominal ultrasound, a wand-shaped probe catlathigduceris placed on the skin of
the abdomen. It emits sound waves and detects the echoes as they bounce off igtermal or
The pattern of echoes is processed by a computer to produce an image on a screen.

The echoes made by most pancreatic tumors differ from those of normal passieas ti
Different echo patterns can help distinguish some types of pancreatic tuomorsfe
another.

If signs and symptoms indicate that a pancreatic cancer is likely, aa@Tssaften more
useful than ultrasound for an accurate diagnosis. But if it's not clear whettaen other
diseases may account for the patient's signs or symptoms, ultrasound may be done.

Endoscopic ultrasounid more accurate than abdominal ultrasound and is probably the best
way to diagnose pancreatic cancer. This test is done with an ultrasound probetthctiesl a

to an endoscope -- a thin, lighted, flexible, fiber optic tube that doctors use to look at the
inside of the intestinal tract. Patients are first sedated (given metbamake them sleepy).

The probe is then passed through the mouth or nose, through the esophagus (the tube that
connects the mouth to the stomach) and stomach, and into the first part of the smak.intest
The probe can then be pointed toward the pancreas, which sits next to the srtiak irfitee
probe is on the tip of the endoscope, so it can get very close to the area where thetmor i
take pictures. This is a very good way to look at the pancreas. It is better theanSTos
spotting small tumors. If a tumor is seen, it can be biopsied during this procedure.

Endoscopic retrograde cholangiopancr eatogr aphy (ERCP)

For this procedure, an endoscope (a thin, lighted, flexible tube) is passed down the patient’
throat, through the esophagus and stomach, and into the first part of the smaikintéwti

doctor can see through the endoscope to find the ampulla of Vater (the place where the
common bile duct is connected to the small intestine). The doctor guides a qathergr

small tube) from the end of the endoscope into the common bile duct. A small amount of dye
(contrast material) is then injected through the tube into the common bile ductayslace

taken. This dye helps outline the bile duct and pancreatic duct. The x-ray imagkswan s
narrowing or blockage of these ducts that might be due to pancreatic cancer. ©he doct

doing this test can also put a small brush through the tube to remove cells for a biopsy (t
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view under a microscope to see whether or not they look like cancer). This procedure is
usually done while the patient is sedated (given medicine to make them sleepy).

ERCP can also be used to place a stent (small tube) into the bile duct to keep it open if a
nearby tumor is pressing on it. This is described in more detail in the sectioriativpal
surgery (see the section, "How is pancreatic cancer treated?").

Angiography

This is an x-ray procedure for looking at blood vessels. A small amount of contrasamat
is injected into an artery to outline the blood vessels. After this, x-rayskare ta

Angiography can show whether blood flow in a particular area is blocked or ceegiBsa
tumor. It can also show any abnormal blood vessels (feeding the cancer) irathha ¢est

can be useful in finding out if a pancreatic cancer may have grown throughltthefwa

certain blood vessels. Mainly, it helps surgeons decide whether the cancer can beeomplet
removed without damaging vital blood vessels and helps them plan the operation.

Angiography can also be used to look for pancreatic neuroendocrine tumors that are too
small to be seen on other imaging tests. These tumors cause the body to makeadore bl
vessels to "feed"” the tumor. These extra blood vessels can be seen on angiography.

Angiography can be an uncomfortable procedure because the radiologist vanmpérhas
to put a small catheter into the artery leading to the pancreas. Usualéthietecis put into
an artery in your inner thigh and threaded up to the pancreas. A local anestbi#én used
to numb the area before inserting the catheter. Then the dye is injected quatkiynt® all
the vessels while the x-rays are being taken.

Blood tests

Several types of blood tests may be used to help diagnose pancreatic cancer or to help
determine treatment options if it is found.

Blood tests that look at levels of different kinds of bilirubin (a chemical madesHivér)
are useful to decide whether a patient's jaundice is due to a disease of thettvdockage
(by a gallstone, a tumor, or other disease) of bile flow.

Elevated blood levels of the tumor markers CA 19-9 and carcinoembryonic antigen (CEA)

may point to a diagnosis of exocrine pancreatic cancer, but these testdvaags'iaacurate
(see the section, "Can pancreatic cancer be found early?").

(19 of 51)



Other blood tests can help evaluate a patient's general state of he&lths(fuer, kidney,
and bone marrow function). These tests can also help determine whether thad#l toe
withstand the stress of a major operation.

Pancr eatic neuroendocrinetumors

Blood tests looking at the levels of certain pancreatic hormones can help diagnosatgancr
neuroendocrine tumors (NETS). For insulinomas, insulin, glucose, and C-peptide levels ar
measured while the patient is fasting (not eating or drinking). (C peptide ipradhyct of

insulin production). Blood is drawn every 6-8 hours until the patient starts having symptoms.
The diagnosis of an insulinoma is made when there is a low blood glucose with high levels of
insulin and C-peptide. Other pancreatic hormones, such as gastrin, glucagon,tatimatos
pancreatic polypeptide, and VIP can all be measured in blood samples and can be used to
diagnose pancreatic NETs. Measuring the level of a substance catetbgnanin-A (CgA)

can be very helpful. This level goes up in most cases of pancreatic NETs - emen-the
functioning tumors.

Gastrin levels go up in patients who are taking the type of anti-ulcer meds&town as
proton pump inhibitors. Examples of these drugs include omeprazole (Ftjlosec
esomeprazole (Nexiuf), lansoprazole (Prevadijl and others. These medicines are
commonly used to treat people with stomach pain and heartburn. A patient must be off any
proton pump inhibitors for at least a week before a gastrin level is obtained so tiaigthe
doesn't falsely increase the gastrin level. Gastrin levels are most usefutambined with

a test that measures the amount of acid in the stomach. That is because lovescaéie

lead to high gastrin levels. When a gastrinoma is present, high gastrin leve¢earalong

with high acid levels.

Biopsy

A patient's history, physical exam, and imaging test results may streunggyest pancreatic
cancer, but the only way to be sure is to remove a small sample of tumor and look at it unde
the microscope. This procedure is callddapsy

There are several types of biopsies. The procedure used most often to diagn@&sgipancr

cancer is called fine needle aspiration (FNA) biopdyor this test, a doctor inserts a thin

needle through the skin and into the pancreas. The doctor uses CT scan images or endoscopic
ultrasonography to view the position of the needle and make sure that it is in the tumor.

Doctors can also biopsy the tumor by using the endoscopic ultrasound to place the needle
directly through the wall of the duodenum into the tumor. In either case, srea#l samples
can be removed through the needle. The main advantages of the test are thantidopatie
not require general anesthesia (is not "asleep") during the test, andsidajeffects are rare.
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In the past, surgical biopsies were performed more commonly. This type of beopses a
laparotomy(a large incision through the skin into the wall of the abdomen to examine
internal organs). Areas that look or feel abnormal can be sampled by remewadl a

portion of tissue with a scalpel or a needle. The surgeon may use a thin needl€fifes in a
needle aspiration biopsy). More commonly, surgeons use a wider needle that removes a
cylindrical core of tissue about 1/2 inch long and less than 1/8 inch in diameter (cailed a
needle biopgy The main drawback of this type of biopsy is that the patient must have
general anesthesia and remain in the hospital for a period of time to recover.

Laparotomy is now rarely recommended. Doctors prefer téapseoscopysometimes

called keyhole surgery) as a way of looking at and perhaps taking a piece afdreapa

with a biopsy. Patients are usually sedated for this procedure. The surgeonewakas s
small incisions in the abdomen and inserts small telescope-like instrumerttseint
abdominal cavity. One of these is usually connected to a video monitor. The surgeon can
view the abdomen and see how big the tumor is and whether it has spread, and may take
tissue samples as well.

Most doctors who treat pancreatic cancer try to avoid surgery unless imegjmguggest
that an operation might be able to remove all of the visible cancer. Even afterrdagigg
tests and laparoscopy, there are times when the surgeon begins an opeiatiom inient of
removing the cancer but finds during surgery that it has spread too far to be removed
completely. In these cases, a sample of the cancer is taken only to confifiagtinesis, and
the rest of the planned operation is stopped.

How is pancreatic cancer staged?

The stage of a pancreatic cancer (extent of disease at diagnosis) isttirepodsant factor
in choosing treatment options and predicting a patient's outlook. The tests deduoileed a
(see the section, "How is pancreatic cancer diagnosed?") are the ones usethinaltte
stage of the cancer.

The American Joint Committee on Cancer (AJCC) TNM staging system
A staging system is a standardized way in which the cancer care teaibatethe extent
that a cancer has spread. The main system used to describe the stagessobictece
pancreas is the American Joint Committee on Cancer (AJCC) TNM systenT NIV

system for staging contains 3 key pieces of information:

» T describes the size of the primawynor(s), measured in centimeters (cm), and
whether the cancer has spread within the pancreas or to nearby organs.

* N describes the spread to nearby (regional) lyngates.
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* M indicates whether the cancer mastastasized (spread) to other organs of the body.
(The most common sites of pancreatic cancer spread are the liver, lungs, and the
peritoneum - the space around the digestive organs.)

Numbers or letters appear after T, N, and M to provide more details about eacle of thes
factors:

* The numbers 0 through 4 indicate increasing severity.

* The letter X means "cannot be assessed" because the information is notavailabl

» The letters "is" mean "carcinoma in situ,” which means the tumor is comtaitien
the top layers of pancreatic duct cells and has not yet invaded deeper laysgeof ti

T categories

* TX: The main tumor cannot be assessed.

* TO: No evidence of a primary tumor.

» Tis: Carcinoma in situ (very few tumors are found at this stage)

» T1: The cancer has not spread beyond the pancreas and is smaller than 2 cm (about %
inch) across.

» T2: The cancer has not spread beyond the pancreas but is larger than 2 cm across.

* T3: The cancer has spread from the pancreas to surrounding tissues near the pancrea
but not to major blood vessels or nerves.

* T4 The cancer has extended further beyond the pancreas into nearby large blood
vessels or nerves.

N categories

* NX: Regional lymph nodes cannot be assessed.
* NO: Regional lymph nodes (lymph nodes near the pancreas) are not involved.
* N1: Cancer has spread to regional lymph nodes.

M categories

* MX: Spread to distant organs cannot be assessed.

* MO: The cancer has not spread to distant lymph nodes (other than those near the
pancreas) or to distant organs such as the liver, lungs, brain, etc.

* M1: Distant metastasis is present.
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Stage grouping for pancreatic cancer

After the T, N, and M categories of the cancer have been determined, thisaitndorm
combined to assign a stage, which is expressed in Roman numerals | through prodess
of assigning a stage number based on TNM stages is stdigel grouping

Stage 0 (Tis, NO, M0): The tumor is confined to the top layers of pancreatic duct
cells and has not invaded deeper tissues. It has not spread outside of the pancreas.
These tumors are sometimes referred to as pancreatic carcinoma in sitoreapa
intraepithelial neoplasia Il (Panin 111).

StagelA (T1, NO, M0): The tumor is confined to the pancreas and is less than 2 cm
in size. It has not spread to nearby lymph nodes or distant sites.

Stage IB (T2, NO, M0): The tumor is confined to the pancreas and is larger than 2 cm
in size. It has not spread to nearby lymph nodes or distant sites.

StagellA (T3, NO, M0): The tumor is growing outside the pancreas but not into
large blood vessels. It has not spread to nearby lymph nodes or distant sites.

StagelIB (T1-3, N1, M0): The tumor is either confined to the pancreas or growing
outside the pancreas but not into nearby large blood vessels or major nerves. It has
spread to nearby lymph nodes but not distant sites.

Stagelll (T4, Any N, M0): The tumor is growing outside the pancreas into nearby
large blood vessels or major nerves. It may or may not have spread to nearby lymph
nodes. It has not spread to distant sites.

StagelV (Any T, Any N, M1): The cancer has spread to distant sites.

Other factors

Although not formally part of the TNM system, other factors are also important in
determining prognosis (outlook). Thyeadeof the cancer (how abnormal the cells look under
the microscope) is sometimes listed on a scale from G1 to G4, with G1 cancerg lbeki
most like normal cells and having the best outlook.

For patients who have surgery, another important factor isxtieat of the resection
whether or not all of the tumor is removed. This is sometimes listed on a scaledfrom R
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(where all visible and microscopic tumor was removed) to R2 (where some visible tumor
could not be removed).

Terms commonly used to describe pancreatic cancer

From a practical standpoint, how far the cancer has spread often can't bengeterm
accurately without surgery. That's why doctors often use a simplergt®gtem, which
divides cancers into groups based on whether or not it is likely they can be removed
surgically. These groups are calledectablelocally advancedunresectable), and
metastatic These terms can be used to describe both exocrine and endocrine pancreatic
cancers.

Resectable

If the cancer is only in the pancreas (or has spread just beyond it) and the surgeon can
remove the entire tumor, it is called resectable.

L ocally advanced (unresectable)

If the cancer has not yet spread to distant organs but it still can't be coymaleteved with
surgery, it is calletbcally advancedOften the reason the cancer can't be removed is because
too much of it is present in nearby blood vessels. Since the cancer cannot be removed
entirely by surgery, it is also called unresectable. For these tumorsyswauld only be

done to relieve symptoms or problems like a blocked bile duct or intestinal tract.

M etastatic

When the cancer has spread to distant organs, it is called metastatic. Sagstyl ime
done, but the goal would be to relieve symptoms, not to cure the cancer.

Pancreatic cancer survival by stage

The5-year survival rateefers to the percentage of patients who éivkeasts years after

their cancer is diagnosed. Of course, some people live much longer than 5 yearsaFive-y
rates are used as a standard way of discussing prognosis. Fivelytae survival rates
compare the survival of people with the cancer to the survival for people withouhties.ca
Since some people will die of causes other than cancer, this is a way to look onthst dea
from the cancer in question. The 5-year relative survival rate is a moretacwayato
describe the outlook for patients with a particular type and stage of cRereember that

(24 of 51)



these numbers are based on patients that were diagnosed at least 5 yeapm@aggmbnts
in treatment since that time may have improved survival for those diagnosed neoité/rec

5-year relative survival for exocrine pancreatic cancer

Stage IA: 37%
Stage 1B 21%
Stage IIA 12%
Stage 1I1B 6%
Stage Il 2%
Stage IV 1%

Overall, about 20% of people with pancreatic cancer live at least 1 yeadiafjrosis, while
less than 4% will be alive after 5 years.

Pancreatic neuroendocrine cancers are not staged like cancers of threegancreas.
Instead the statistics are broken down into different sages: localized (omdyparicreas),
regional (spread to nearby lymph nodes or tissues), and distant (spread to destasuicit
as the liver).

Relative 5-year survival for pancreatic neuroendocrine tumors

Localized 87%
Regional 70%
Distant 24%

The relative 5-year survival for all patients taken together is 42%.

How is pancreatic cancer treated?

This information represents the views of the dactord nurses serving on the American Cancer S¢xiety
Cancer Information Database Editorial Board. Thes®ws are based on their interpretation of studies
published in medical journals, as well as their opvofessional experience.

The treatment information in this document is rféicial policy of the Society and is not intendexdnaedical
advice to replace the expertise and judgment of gancer care team. It is intended to help you godr
family make informed decisions, together with yadaetor.

Your doctor may have reasons for suggesting artreat plan different from these general treatmeibog.
Don't hesitate to ask him or her questions about yeatment options.

The 3 main types of treatment for exocrine pancreatic cancer areysuggkation therapy,
and chemotherapy. Depending on the stage of the cancer, some of these treadgbats m
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combined. Pancreatic endocrine tumors are also treated with these 3 typespyf tiner
addition, drugs (besides chemotherapy) can be helpful.

Surgery
There are 2 general types of surgery used for exocrine pancreatic cancer

» Potentially curative surgeris used when imaging tests suggest that it is possible to
remove all the cancer.

» Palliative surgerymay be done if imaging tests show that the tumor is too widespread
to be completely removed. This is done to relieve symptoms or to prevent certain
complications liked a blocked bile duct or intestinal tract.

Several studies have shown that removing only part of the cancer does not help patients to
live longer. Pancreatic cancer surgery is one of the most difficult operatsomgeon can

do. It is also one of hardest for patients to undergo. There may be complicationsiapnd it
take several weeks for patients to recover. Patients need to weigh the poteefitd bad

risks of such surgery carefully.

Potentially curative surgery

Most curative surgery is designed to treat cancers at the head of the pddecaase these
cancers are near the bile duct, some of them cause jaundice and are found egilycebeu
removed. Surgeries for other parts of the pancreas are mentioned below, buetbese ar
done when complete removal of the cancer will be possible.

There are 3 procedures used to remove tumors of the pancreas:

Pancr eaticoduodenectomy (Whipple procedure): This is the most common operation to
remove a cancer of the exocrine pancreas. It involves removing the head of pandreas
sometimes the body of the pancreas as well. Part of the stomach, smiatliensesl lymph
nodes near the pancreas are also removed. The gallbladder and part of the comioeh bile
are removed and the remaining bile duct is attached to the small intestinelskz thham

the liver can continue to enter the small intestine.

This is a complex operation that requires much skill and experience. It carelatiaely
high risk of complications that may even be fatal. When the operation is done in small
hospitals or by doctors with less experience, more than 15% of patients may désuas af
surgical complications. In contrast, when this operation is performed in cantensdey
surgeons experienced in the procedure, less than 5% of patients die as a ditext resul
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complications from surgery. Still, even in the best of hands, many patients suffer
complications from the surgery. These can include:

» leaking from the various connections that the surgeon has to make
* infections

* bleeding

» trouble with the stomach emptying itself after eating

For patients to have the best outcomes, they should be treated by a surgeon who does many
of these operations. In general, people having this type of surgery do betteit ishe
performed at a hospital that does at least 20 pancreas surgeries per yeatr.

At the time of diagnosis, only about 10% of cancers of the pancreas appear to beatontaine
entirely within the pancreas. Only about half of these turn out to be truly reseatalel the
surgery is started. Still, even if all the visible tumor is removed at the tiswegéry, some
cancer cells may have already spread to other parts of the body. Thesegadgentually

grow into new tumors and cause many problems -- even death. Among patients who have
surgery with the intent of completely removing a cancer of the exocrinegaanthne 5-year
survival rate is about 20%.

Distal pancreatectomy: This operation removes only the tail of the pancreas or the tail and a
portion of the body of the pancreas. The spleen is usually removed as well. Thioopsrati
used more often with islet cell tumors found in the tail and body of the pancrealttam

used to treat cancers of the exocrine pancreas because these tumors havanesuilly

spread by the time they are found.

Total pancreatectomy: This operation was once used for tumors in the body or head of the
pancreas. It removes the entire pancreas and the spleen. It is now seldom uatd to tre
exocrine cancers of the pancreas because there doesn't seem to be anyeatbvesttaoving

the whole pancreas. It is possible to live without a pancreas. But when the emtnesapas
removed, people are left without any islet cells, the cells that makenin§hkse people

develop diabetes, which can be hard to manage because they become totally dependent on
insulin.

Palliative surgery

If the cancer has spread too far to be completely removed, any surgery being ednsider
would be palliative (intended to relieve or prevent symptoms). Because pencagaer can
progress quickly, most doctors do not advise surgery for palliation. However, sometimes
surgery may begin with the hope it will cure the patient, but the surgeon discovessihtis i
possible. In this case, the surgeon may continue the operation as a palliative primcedure
relieve or prevent symptoms.
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Cancers growing in the head of the pancreas can block the common bile duct &sit pass
through this part of the pancreas. This may cause pain and digestive problems because t
bile can't get into the intestine. The bile chemicals will build up in the bodye Hne 2

options for relieving bile duct blockage.

Surgery can be done to reroute the flow of bile from the common bile duct directly into the
small intestine, bypassing the pancreas. This requires a large incigienaindomen, and it
may take weeks to completely recover. One advantage is that during thidupeotkee

surgeon may be able to cut the nerves leading to the pancreas or inject them with alcohol.
This may reduce or get rid of any pain that may be caused by the cancernsnitte
stomach connection to the duodenum (the first part of the small intestine) isdeabtitis

time as well. Often, late in the course of pancreatic cancer, the duodenum Hétarked

by cancer, which can cause pain and vomiting that requires surgery. Bypassing the
duodenum before this happens can help avoid a second operation.

A second approach to relieving a blocked bile duct does not involve surgery. Insteat, a ste
(small tube) is placed in the duct to keep it open. This is usually done through an endoscope
(a long, flexible tube) while the patient is sedated. The doctor passes theopedi®an the
patient's throat and all the way into the small intestine. The doctor can thernhasent

into the bile duct through the endoscope. The stent, which is usually made of metal, helps
keep the bile duct open and resists compression from the surrounding cancer. Afaér sever
months, the stent may become clogged and may need to be cleared. Largerestésas ar
available to keep the small intestine open if it is in danger of being blocked.

In general, of the use of endoscopically-placed stents has replaced surgeeyedoikd duct
obstruction. Stents can also be placed before surgery to relieve jaundice befonetbaspa
is removed.

Surgery to treat pancreatic endocrinetumorsand cancers

In addition to the procedures described above, some less extensive proceduresisedy be
to remove pancreatic endocrine tumors. Often laparoscopy is done first toduztterthe
tumor and see how far it has spread.

Sometimes with small tumors, just the tumor itself is removed. This isl ealiecleation

This operation may be done using a laparoscope, so that only a few small incisions are
needed. This operation may be all that is needed to treat an insulinoma, since thiis type
tumor is often benign.

Small (tumors 2 inches or less) gastrinomas may also be treated withaéinacleut the
duodenum (the first part of the small intestine) is removed as well. Largfeinganas may
require a pancreaticduodenectomy or a distal pancreatectomy, dependingooatibe bf
the tumor.

(28 of 51)



The lymph nodes around the pancreas are removed in some cases as well. This is known as a
peripancreatic lymph node dissection. The lymph nodes are removed so that they can be
checked for signs of tumor spread.

Surgery may be used to remove metastases if a pancreatic endocrine tumpogdtasr$is
can be used with spread to the liver (the most common site of spread) and the lungs.
Removing metastases can improve symptoms and prolong life in patients withgbiancr
endocrine tumors. In rare cases, liver transplantation may be used to treaapancr
endocrine tumors that have spread to the liver.

Ablative techniques

When a pancreatic endocrine tumor has spread to other sites, the metastasesncandae r
by surgery and by other techniques as well. By treating metastases, sgnoptoimprove
and the patient may live longer. Sometimes these treatments are used teaseat spread
from pancreatic exocrine when only a few are present.

Radiofrequency ablation: Radiofrequency ablation (RFA) uses radio waves to heat and
destroy tissues, such as areas of cancer spread.

Microwave thermother apy: In this procedure, microwaves are used to heat and destroy the
abnormal tissue.

Cryosurgery: In cryosurgery, a probe is inserted into the tumor which freezes the tissue with
liquid nitrogen or liquid carbon dioxide. The area being frozen is destroyed. This tecisnique
also known asryoablation

Embolization: For an embolization procedure, a catheter is used to find the blood vessel
feeding the tumor. Then a substance is injected into the blood vessel, cutting off the blood
supply to the tumor. This causes the tumor to die. The substance injected can be just plain,
tiny beads (microspheres), but the beads can be radioactive (and deliver radsatieH)
Sometimes the catheter is also used to inject chemotherapy drugs. THexlis cal
chemoembolization.

Radiation therapy
Radiation therapy uses high-energy x-rays (or particles) to kill caalier ¢
External beam radiation therapy the type of radiation therapy most often used in treating

cancers of the pancreas. This treatment involves focusing the radiation oncirefican a
machine outside the body. Having this type of radiation therapy is like havingagm x-r
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except that each treatment lasts longer, and the patient usually récewagnents per week
over a period of weeks or months.

Patients may receive preoperative (before surgery) or postoperateres(afjery) treatment.
If surgery is planned, preoperative treatment is often preferred because pas®pera
treatment often has to be delayed for several weeks while the patientrsefconesurgery
(treatment right after surgery can interfere with wound healing).

Radiation therapy combined with chemotherapy (callezimoradiatiopmay be used in
patients whose tumors are too widespread to be removed by surgery.

Side effects of radiation therapy may include mild skin changes reserabtibgrn or
suntan, nausea, vomiting, diarrhea, and fatigue. Patients usually lose theie apuehave
trouble keeping up their weight. Usually these effects go away a fekswater the
treatment is complete. Radiation therapy may make the side effectwdtbleeapy worse.
Please be sure to talk with your doctor about these side effects and ways to presienteor
them.

Chemotherapy

Chemotherapy (chemo) uses anti-cancer drugs injected into a vein obgireyuth. These
drugs enter the bloodstream and reach all areas of the body, making thisritgaitantially
useful for cancers that have metastasized (spread) beyond the organ tedyrstart

Treating exocrine pancr eatic cancer

Chemotherapy may be used at any stage of pancreatic cancer. It is dpmsednn people
with advanced cancer. Chemo may be used after the cancer has been renfosedyeny to
try to kill any cancer cells that may have been left behind (but can't be ShEnjype of
treatment is calleddjuvanttreatment. It is used to help stop the cancer from coming back
later. In people who are expected to have surgery, chemo and radiotherapy rvey be g
shrink the tumor beforehand. When treatment is done before surgery it isnesmbatjuvant
treatment.

Gemcitabine (Gemz%) is the chemotherapy drug used most often to treat pancreatic cancer.
Another commonly used drug is 5-fluorouracil (5-FU).

Sometimes, other drugs may be used along with gemcitabine or 5-FU, suchamcispl
irinotecan (Camptosar CPT-11), paclitaxel (Tax8), docetaxel (Taxotef, capecitabine
(Xelodd®), or oxaliplatin (Eloxitaf}).

Chemotherapy drugs kill cancer cells but also damage some normal cellalgad to
side effects, which depend on the type of drugs, the amount taken, and the length of
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treatment. Common short-term side effects include nausea and vomiting, losstité.appe
hair loss, and mouth sores. Because chemotherapy can damage the bone marrow, where new
blood cells are made, blood cell counts might become low. This can result in:

» increased chance of infection (due to a shortage of white blood cells)
* Dbleeding or bruising after minor cuts or injuries (due to a shortage of pdatelet
» fatigue and shortness of breath (due to low red blood cell counts)

Many of the chemotherapy drugs used for pancreatic cancer can catseadi@ther side
effects can occur depending on what chemo drugs are used. For exampl@) ciaplehuse
kidney damage (called nephropathy). Doctors try to prevent this problem by tjigeing
patient lots of fluid before and after the drug is given. Both cisplatin and oxialipat

cause nerve damage (called neuropathy). This can lead to symptoms of numbniesg, tingl
or even pain in the hands and feet. For a day or so after treatment, oxaliplatinsEnerae
pain that gets worse with exposure to cold. This often causes pain with swallowiisg tha
worse when trying to swallow cold foods or liquids. If you will be getting chenkoyas
cancer care team about the drugs being used and what side effects to expect.

Most side effects disappear once treatment is stopped. If you do have sitle gfére are
treatments that can help reduce them or make them go away. For example, hes ca
given to prevent or reduce nausea and vomiting.

Targeted therapy: Newer drugs that target specific parts of cancer cells are now being
studied. These drugs work differently from standard chemotherapy drugs, and ¢ney oft
have fewer side effects. (See "What's new in pancreatic cancecheardrtreatment?" for

more information.)

A drug called erlotinib (Tarceva) has helped some patients with advancedapiarncaacer.
This drug is taken as a pill. Erlotinib targets a protein on the surface of cafisezalled
EGFR, which normally prompts cancer cells to grow. When combined with gemcjtibine
has been shown to be slightly better than gemcitabine alone. Some people may get more
benefit from this combination regimen than others. Common side effects of erlothitie

an acne-like rash, diarrhea, loss of appetite, and feeling tired.

Chemotherapy for pancreatic endocrinetumors

Chemotherapy (chemo) is not very helpful in treating these tumors, so it isn‘ustd.
When chemo is used the preferred drugs are doxorubicin (Adriafrgeihstreptozocin.
Recently, a special form of doxorubicin known as liposomal doxorubicin (Bpkgis been
used instead of the regular drug. In the newer form, the drug is dissolved in fat droplets
which allows it to be given with less serious side effects. Other chemottiaigsve been
helpful in treating these tumors include fluorouracil (5-FU), dacarbazine, anddémide.
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Some recent studies have found that combining temozolomide with thalidomide or with
capecitabine (Xelod3 can be helpful.

Targeted therapy: the drug sunitinib (Sutent) blocks a signal that tells cancer cells to grow
and divide. When used to treat patients with pancreatic endocrine tumors that had spread
outside of the pancreas, it caused some patients' tumors to shrink. It also helped many
patients' tumors to stop growing.

Other drugsfor treating pancreatic endocrine tumors

Octreotideis an agent chemically related to a natural hormone, somatostatin. It is very
helpful for some patients with pancreatic endocrine tumors. It can stop the tamor f
releasing its hormone into the blood stream. This reduces symptoms and helpsfpatients
better. This drug can be expected to help anyone with a tumor that can be seen on
somatostatin receptor scintigraphy (see the section, "Imaging Sju@eseotide can help
reduce diarrhea in patients with VIPomas, glucagonomas, and somatostatihafeas.
helps the rash of glucagonomas. This drug may even cause tumors to stop growinginThe m
side effects are pain at the site of the injection, and rarely, stomacpsgraamisea, vomiting,
headaches, dizziness, and fatigue. Octreotide causes sludging of bile inblaeld@ilwhich
can lead to gallstones (cholelithiasis). It can also result in insulinaresésthat can make
pre-existing diabetes more difficult to control.

This drug is available as a long-acting injection that needs to be given oely omanth,
which may help patients more than the short-acting version. A similar drug, ldarest
also available. It is also given as an injection once a month. A newer drug caliedtjohes
is currently being studied.

Diazoxideis a drug that can block insulin release from the pancreas. It can be usect prev
low blood sugars (hypoglycemia) in patients with insulinomas. This drug is oftériaise
normalize blood glucose levels before surgery, to make the operation safer fdrahie pa

Proton pump inhibitors block acid secretion from the stomach. These drugs often need to
be taken in higher than usual doses, but are very helpful in preventing ulcers in patients
gastrinomas. Examples of these drugs include omeprazole (Prilosec)pestrte

(Nexium), lansoprazole (Prevacid), and others.

Clinical trials

You may have had to make a lot of decisions since you've been told you have canoér. One
the most important decisions you will make is choosing which treatment is bgstforou

may have heard about clinical trials being done for your type of canceraglre someone

on your health care team has mentioned a clinical trial to you.
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Clinical trials are carefully controlled research studies that are wdh patients who
volunteer for them. They are done to get a closer look at promising new treatments or
procedures.

If you would like to take part in a clinical trial, you should start by asking goctor if your
clinic or hospital conducts clinical trials. You can also call our clinicdbktrieatching service
for a list of clinical trials that meet your medical needs. You can réackdrvice at 1-800-
303-5691 or on our Web site at http://clinicaltrials.cancer.org. You can alsdigfetfa
current clinical trials by calling the National Cancer InstituBascer Information Service
toll-free at 1-800-4-CANCER (1-800-422-6237) or by visiting the NCI clinicalsWeb

site at www.cancer.gov/clinicaltrials.

There are requirements you must meet to take part in any clinicalftyiau do qualify for a
clinical trial, it is up to you whether or not to enter (enroll in) it.

Clinical trials are one way to get state-of-the art cancer tezdtrithey are the only way for
doctors to learn better methods to treat cancer. Still, they are not right fporeser

You can get a lot more information on clinical trials in our document c@lieccal Trials:
What You Need to Knowou can read it on our Web site or call our toll-free number (1-800-
227-2345) and have it sent to you.

Complementary and alternative therapies

When you have cancer you are likely to hear about ways to treat your candiewver re
symptoms that your doctor hasn't mentioned. Everyone from friends and fanmtgroek

groups and Web sites offer ideas for what might help you. These methods can include
vitamins, herbs, and special diets, or other methods such as acupuncture or massage, to na
a few.

What exactly are complementary and alter native therapies?

Not everyone uses these terms the same way, and they are used to refer téfenany di
methods, so it can be confusing. We csmplementaryo refer to treatments that are used
along withyour regular medical car@lternativetreatments are uséustead ofa doctor's
medical treatment.

Complementary methods. Most complementary treatment methods are not offered as cures
for cancer. Mainly, they are used to help you feel better. Some methodsethaed along

with regular treatment are meditation to reduce stress, acupuncture to ieekp pain, or
peppermint tea to relieve nausea. Some complementary methods are known to help, while
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others have not been tested. Some have been proven not be helpful, and a few have even
been found harmful.

Alternative treatments: Alternative treatments may be offered as cancer cures. These
treatments have not been proven safe and effective in clinical trials. Somseoftéods
may pose danger, or have life-threatening side effects. But the biggest idamgst cases is
that you may lose the chance to be helped by standard medical treatmerg.dbelay
interruptions in your medical treatments may give the cancer moreaigrew and make it
less likely that treatment will help.

Finding out more

It is easy to see why people with cancer think about alternative methods. Yow warslk

you can to fight the cancer, and the idea of a treatment with no side effects seands gr
Sometimes medical treatments like chemotherapy can be hard to take, oathey longer

be working. But the truth is that most of these alternative methods have not beemigsted a
proven to work in treating cancer.

As you consider your options, here are 3 important steps you can take:
* Look for "red flags" that suggest fraud. Does the method promise to cure absbr m
cancers? Are you told not to have regular medical treatments? Is theetneat
"secret” that requires you to visit certain providers or travel to another g@untr

» Talk to your doctor or nurse about any method you are thinking about using.

» Contact us at 1-800-227-2345 to learn more about complementary and alternative
methods in general and to find out about the specific methods you are looking at.

Thechoiceisyours

Decisions about how to treat or manage your cancer are always yours tdfrgalevant to

use a non-standard treatment, learn all you can about the method and talk to your doctor
about it. With good information and the support of your health care team, you may be able to
safely use the methods that can help you while avoiding those that could be harmful.

Treating pancreatic cancer by stage

It is hard to stage pancreatic cancer accurately by imagirsg Besttors must do their best to
decide before surgery whether there is a good chance the cancer can beeborepteved.
Surgeons usually consider an exocrine pancreatic cegssgtablgcompletely removable

by surgery) if it is staged as T1, T2, or T3. That means it doesn't extend far begond t
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pancreas, especially into nearby large blood vessels (T4). There is ho acayrtdeassess
the lymph node spread of the tumor before surgery.

Exocrine pancreatic cancer

Resectable: If imaging tests show a reasonable chance of completely removing the, cance
surgery should be done if possible, as it offers the only chance to cure this dssaskeon
where the cancer started, either a pancreaticoduodenectomy (Whipple pEpoedudistal
pancreatectomy is usually used.

In most but not all cases, either chemotherapy alone or chemotherapy plusradextpy
(chemoradiation) is used as well. This treatment may be given beforeroswafjery. Some
centers favor giving it before surgery because the recovery after sis@éign long, which
can delay or even prevent its use. But it is not yet clear whether this epsdeetter than
giving it after surgery. Many surgeons are concerned about preoperataeytheney feel
that patients may become weakened and are therefore less able to wittesturgery.

A recent study has shown that giving gemcitabine chemotherapy afterystagedelay the
average time before cancer returns by about 6 months. It also seems to help Ipatient
longer. 5-FU was commonly used in the past after surgery, but now gemcitalsee is\ore
often. There is currently an ongoing study comparing 5FU and gemcitabine as adjuvant
therapy to see if one is better than the other. It is not yet clear whdthiag radiation to
chemotherapy would result in more of a benefit.

L ocally advanced: Locally advanced cancers of the pancreas are those that have grown too
far to be completely removed by surgery, but have not yet reached distarifghe body.
Several studies have shown that attempts to partially remove these clancetdelp

patients to live longer. Therefore, surgery has a limited role in these sahceused

mainly to relieve bile duct blockage or to bypass a blocked intestine causedchndtke
pressing on other organs.

The standard treatment options for locally advanced cancers are chempthigna

gemcitabine either alone or along with radiation therapy. One study dhbatecombining
radiation with gemcitabine helped patients with locally advanced cancelsryer than

giving gemcitibine by itself. Another study gave patients with lgcadlvanced disease
chemotherapy and radiation together and then rechecked the patients theseanter has
shrunk enough to be completely removed by surgery. Some patients were then able to have
surgery.

Metastatic (widespread): Because these cancers have spread through the lymphatic system
or bloodstream, they cannot be removed by surgery. These cancers have also spread too fa
to be treated by radiation therapy alone. Even when imaging tests shoetbptdad is
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only to one area of the body, it has to be assumed that small groups of canctrocsits(|
to be seen on imaging tests) are already present in other organs of the body.

Chemotherapy with gemcitabine is the standard treatment for advanced pacarezer. It

can cause the cancer to shrink and help patients live longer. People who get chemotherapy
also seem to have fewer symptoms related to their cancer. Adding other dyagscitabine
may improve the chance the tumors will shrink and may help people live longer, Salyar
erlotinib and capecitabine have been shown to help some patients live longer when given
along with gemcitabine. Overall, the benefit of giving erlotinib along gamcitibine was

very small (patients lived about 2 weeks longer). Erlotinib doesn't seem to Ilfieaits,

SO experts are trying to find a way to figure out who should get the drug and who try
something else. Capecitabine also only seemed to help some of the people whd iteceive
with gemcitabine. Most doctors give chemo with gemcitabine for pancreaie; and
consider adding another drug on a case-by-case basis.

Because the treatments now available don't work well for most patients, peppleant to
think about taking part in a clinical trial involving chemotherapy combinatiortb (wi
without radiation therapy) and new targeted therapies.

Doctors don't agree on what is the best therapy to give someone when gemdibgisine s
working. If a patient wants more treatment and is strong enough, different clrags may
be used. Some patients are given one of the targeted agents. Enrolling in a ciahioalyt
be the best choice at this point.

Recurrent cancer: Cancer is called recurrent when it come backs after treatment.
Recurrence can be local (in or near the same place it started) or distaatl(to organs such
as the liver, lungs, or bone). When pancreatic exocrine cancer recurssernsialy treated
the same way as metastatic cancer, and is likely to include chemotHedhagpgatient can
tolerate it.

Cancer of theampulla of Vater

The ampulla of Vater is the area where the pancreatic duct and the common biraptyct e
their secretions into the duodenum (the first part of the small intestine). @dnices site

can arise from the pancreatic duct, the duodenum, or the common bile duct. Surgery with
pancreaticoduodenectomy (Whipple procedure) is often successful as catcertreath a
5-year survival rate of 30% to 50%. More advanced ampullary cancerszeel tilke
pancreatic cancer. In many patients, ampullary cancer cannot be distingusshed fr
pancreatic cancer until surgery has been done. Post-operative chemoradiotheitan
recommended in patients who have had successful resection of their ampuliagntarc
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Pancr eatic endocrinetumors

If the tumor is resectable, it will be removed by surgery. What proceduredisiesends on

the type of tumor, its size, and its location in the pancreas. Surgery canrangesflittle as
enucleation to as much as a pancreatoduodenectomy (Whipple procedure). Lymphenodes ar
often removed to check for tumor spread. Laparascopy may be done before resection to
better locate and stage the tumor. Prior to any surgery, medicationseargieén to control

the symptoms caused by the tumor. For gastrinomas, drugs to block stomach a&d are us
(like proton pump inhibitors). Often, people with insulinomas are treated with diazoxide

keep the blood sugar from getting too low. If the tumor was visible on somatastaptor
scintiography, octreotide may be used to control any symptoms. After sufgepattent

will be watched closely for signs that the cancer may have come backadl.spre

If the cancer has spread, medications may be used to control symptoms. Surgktyer a
techniques may be used to treat metastases in the liver. If the canceehdsasgely,
treatment with chemo is an option.

More treatment information

For more details on treatment options -- including some that may not be addressed in thi
document -- the National Comprehensive Cancer Network (NCCN) and the NatamtarC
Institute (NCI) are good sources of information.

The NCCN, made up of experts from many of the nation's leading cancescédptaziops
cancer treatment guidelines for doctors to use when treating patients. fdnasaikable on
the NCCN Web site (www.nccn.org).

The NCI provides treatment guidelines via its telephone information center (1-800-4-
CANCER) and its Web site (www.cancer.gov). Detailed guidelines intendedefdryus
cancer care professionals are also available on www.cancer.gov.

What should you ask your doctor about pancreatic cancer?

It is important to have frank, open discussions with your cancer care teanwaitiep
answer all of your questions, no matter how minor they might seem to you. For instance
consider these questions:

* What kind of pancreatic cancer do | have?

* Has my cancer spread beyond the primary site?
* What is the stage of my cancer? Is it resectable?
* What treatment choices do | have?

* What do you recommend and why?
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* What risks or side effects are there to the treatments you suggest?

* How would treatment affect my daily activities?

* How is treatment likely to help in my case?

* How much experience do you have with this type of treatment?

* How experienced is the hospital in treating people with this cancer?

» Should I be referred to a cancer center for treatment?

* Should I think about taking part in a clinical trial?

» Based on what you'"ve learned about my cancer, how long do you think I"ll survive?
* What should I do to be ready for treatment?

Along with these sample questions, be sure to write down some of your own. For instance,
you may want to ask about getting a second opinion.

What happens after treatment for pancreatic cancer?

Completing treatment can be both stressful and exciting. You will be relieveristo fi
treatment, yet it is hard not to worry about cancer coming back. (When cetwresy it is
called recurrence.) This is a very common concern among those who have had cancer.

It may take a while before your confidence in your own recovery beginsl teéand your
fears are somewhat relieved. Even with no recurrences, people who have hacceander |
live with uncertainty.

For most people with pancreatic exocrine cancer, the cancer nevemggesoapletely.
You may choose to stop treatment, but cures are rare.

Follow-up care

After your treatment is over, it is very important to keep all follow-up app@ntsa During
these visits, your doctors will ask about symptoms, do physical exams, and order lfood tes
or imaging studies such as CT scans or x-rays. Follow-up is needed to checlcéor can
recurrence or spread, as well as possible side effects of certain trsatiigs is the time for
you to ask your health care team any questions you need answered and to dyscuss a
concerns you might have.

Almost any cancer treatment can have side effects. Some may lastfoneéks to several
months, but others can be permanent. Don't hesitate to tell your cancer carecebamy
symptoms or side effects that bother you so they can help you mitneage

Seeing a New Doctor
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At some point after your cancer diagnosis and treatment, you may find yonredfaffice

of a new doctor. Your original doctor may have moved or retired, or you may have moved or
changed doctors for some reason. It is important that you be able to give your tawisoc
exact details of your diagnosis and treatment. Make sure you have the foliof@mgation

handy:

» acopy of your pathology report from any biopsy or surgery
» if you had surgery, a copy of your operative report

» if you were hospitalized, a copy of the discharge summary that every goepares
when patients are sent home from the hospital

* since some drugs can have long-term side effects, a list of your druggodrgj and
when you took them

» copies of your imaging tests (these can often be put on a DVD)

» copies of your lab results

Lifestyle Changes to Consider During and After Treatment

Having cancer and dealing with treatment can be time-consuming and erhptiomiaing,

but it can also be a time to look at your life in new ways. Maybe you are thinking about how
to improve your health over the long term. Some people even begin this process during
cancer treatment.

Make Healthier Choices

Think about your life before you learned you had cancer. Were there things you did that
might have made you less healthy? Maybe you drank too much alcohol, or ate momuthan y
needed, or smoked, or didn't exercise very often. Emotionally, maybe you kept Yiogisfee
bottled up, or maybe you let stressful situations go on too long.

Now is not the time to feel guilty or to blame yourself. However, you can stiimgna
changes today that can have positive effects for the rest of your life. Naviiniou feel
better but you will also be healthier. What better time than now to take advanthge of
motivation you have as a result of going through a life-changing expetigadaving
cancer?

You can start by working on those things that you feel most concerned about. Getlnelp wi
those that are harder for you. For instance, if you are thinking about quittinghgnaoki

need help, call the American Cancer Society's Quftitnbacco cessation program at 1-800-
227-2345.
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Diet and Nutrition

Eating right can be a challenge for anyone, but it can get even tougher duringeand aft
cancer treatment. For instance, treatment often may change your sexse.ddausea can

be a problem. You may lose your appetite for a while and lose weight when you don't want
to. On the other hand, some people gain weight even without eating more. This can be
frustrating, too.

If you are losing weight or have taste problems during treatment, do the beshywiilt
eating and remember that these problems usually improve over time. You may v&iknt to a
your cancer team for a referral to a dietitian, an expert in nutrition whawagay ideas on
how to fight some of the side effects of your treatment. You may also find ittbedas

small portions every 2 to 3 hours until you feel better and can go back to a more normal
schedule.

One of the best things you can do after treatment is to put healthy eatingritalptace.

You will be surprised at the long-term benefits of some simple changes, likasimg the

variety of healthy foods you eat. Try to eat 5 or more servings of vegetablé&sids each

day. Choose whole grain foods instead of white flour and sugars. Try to limit tina&icdse

high in fat. Cut back on processed meats like hot dogs, bologna, and bacon. Get rid of them
altogether if you can. If you drink alcohol, limit yourself to 1 or 2 drinks a d#yeamost.

And don't forget to get some type of regular exercise. The combination of a gbaddlie
regular exercise will help you maintain a healthy weight and keefegting more

energetic.

Rest, Fatigue, Work, and Exercise

Fatigue is a very common symptom in people being treated for cancer. This isaiftan
ordinary type of tiredness but a “bone-weary” exhaustion that doesn't get b#ttersiv For
some, this fatigue lasts a long time after treatment, and can discowgag&dm physical
activity.

However, exercise can actually help you reduce fatigue. Studies have shopatitdrds
who follow an exercise program tailored to their personal needs feel physicdll
emotionally improved and can cope better.

If you are ill and need to be on bed rest during treatment, it is normal to expetitngss,
endurance, and muscle strength to decline some. Physical therapy can helnyan ma
strength and range of motion in your muscles, which can help fight fatigue asehtesof
depression that sometimes comes with feeling so tired.

Any program of physical activity should fit your own situation. An older person who has
never exercised will not be able to take on the same amount of exercise as ad0-yar
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plays tennis 3 times a week. If you haven't exercised in a few years laiilloget around,
you may want to think about taking short walks.

Talk with your health care team before starting, and get their opinion ahautxercise
plans. Then, try to get an exercise buddy so that you're not doing it alone. Havirygotamil
friends involved when starting a new exercise program can give you theabextt of
support to keep you going when the push just isn't there.

If you are very tired, though, you will need to balance activity with rest.dkay to rest

when you need to. It is really hard for some people to allow themselves to do that when they
are used to working all day or taking care of a household. (For more information about
fatigue, please see our publicatioRatigue in People With CancandAnemia in People

With Cancer)

Exercise can improve your physical and emotional health.

» It improves your cardiovascular (heart and circulation) fitness.
* It strengthens your muscles.

» It reduces fatigue.

* It lowers anxiety and depression.

* It makes you feel generally happier.

» It helps you feel better about yourself.

And long term, we know that exercise plays a role in preventing some cancers. The
American Cancer Society, in its guidelines on physical activity foceaprevention,
recommends that adults take part in at least one physical activity for 30 sronut®re on 5
days or more of the week. Children and teens are encouraged to try for at leasité8 i
day of energetic physical activity on at least 5 days a week.

How About Your Emotional Health?

Once your treatment ends, you may find yourself overwhelmed by emotion$iapipiens to
a lot of people. You may have been going through so much during treatment that you could
only focus on getting through your treatment.

Now you may find that you think about the potential of your own death, or the effect of your
cancer on your family, friends, and career. You may also begin to re-evaluate y
relationship with your spouse or partner. Unexpected issues may also cause €docer
instance, as you become healthier and have fewer doctor visits, you witiisdeegplth care
team less often. That can be a source of anxiety for some.

This is an ideal time to seek out emotional and social support. You need people you can turn

to for strength and comfort. Support can come in many forms: family, friemsercsupport
groups, church or spiritual groups, online support communities, or individual counselors.
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Almost everyone who has been through cancer can benefit from getting somk type o
support. What's best for you depends on your situation and personality. Some people feel
safe in peer-support groups or education groups. Others would rather talk in anlinforma
setting, such as church. Others may feel more at ease talking one-ontoadrusted friend

or counselor. Whatever your source of strength or comfort, make sure you haveta gtace
with your concerns.

The cancer journey can feel very lonely. It is not necessary or retdigfecit all by yourself.
And your friends and family may feel shut out if you decide not include them. lmatithe
and let in anyone else who you feel may help. If you aren't sure who can hejpucall
American Cancer Society at 1-800-227-2345 and we can put you in touch with an
appropriate group or resource.

You can't change the fact that you have had cancer. What you can change is hoa/theu |
rest of your life -- making healthy choices and feeling as well aslppesphysically and
emotionally.

What Happens if Treatment Is No Longer Working?

If cancer continues to grow after one kind of treatment, or if it returnspfitas possible to

try another treatment plan that might still cure the cancer, or at leat gte tumors

enough to help you live longer and feel better. On the other hand, when a person has received
several different medical treatments and the cancer has not been curednevke ttancer

tends to become resistant to all treatment. At this time it's importantgb te possible

limited benefit of a new treatment against the possible downsides, including continted doc
visits and treatment side effects.

Everyone has his or her own way of looking at this. Some people may want to focus on
remaining comfortable during their limited time left.

This is likely to be the most difficult time in your battle with cancevhen you have tried
everything medically within reason and it's just not working anymore. Althgoghdoctor
may offer you new treatment, you need to consider that at some point, continuimgtitea
is not likely to improve your health or change your prognosis or survival.

If you want to continue treatment to fight your cancer as long as you canjllyneest to
consider the odds of more treatment having any benefit. In many cases, youcdnc
estimate the response rate for the treatment you are considering. Soneeaped@inpted to

try more chemotherapy or radiation, for example, even when their doctors tstinethdds

of benefit are less than 1%. In this situation, you need to think about and understand your
reasons for choosing this plan.
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No matter what you decide to do, it is important that you be as comfortable asgpddaite
sure you are asking for and getting treatment for any symptoms you nvghishiah as pain.
This type of treatment is called “palliative” treatment.

Palliative and supportive care

Helping people stay comfortable and maintaining a good quality of life for assong
possible are important goals in treating pancreatic cancer. This is dongtthalliative
care.

Nutrition

Along with possible bile duct blockage, people with pancreatic cancer mayhé&sagpetite

and suffer weight loss and weakness. These symptoms may be caused byttiabyéehe
cancer itself. When possible, people are often advised to try to eat high-eredgyas well

as supplements. Many patients need to take pancreatic enzymes in pill form i dvelpr
digest food so that it can be absorbed. A nutritionist may be able to help with thiseln som
cases the doctors may put a feeding tube into the stomach to improve nutrition and energy
levels. This is usually temporary.

Pain

Pain in the abdomen or back can be a major problem for people with pancreatic cancer.
Treatment is available to help relieve this pain. If you are having anyptease be sure to

tell your doctor or nurse right away. Pain is easier to treat if the gaaimstarted when you
first have it. You and your doctor or nurse can talk about the best ways to treat your pain. A
pain specialist can also help develop a treatment plan.

There are proven ways to relieve pain from pancreatic cancer. This can beitthosme w
combination of medicines or in some cases, endoscopy or surgery. For exampig souati

of the nerves that carry pain sensations or injecting alcohol into these reena®wide

relief. Often, if the cancer is being removed, these nerves will be cut odtteateg the

same operation. For most patients, treatment with morphine or other similarmagdici

(opioid agents) will reduce the pain considerably. Pain medicines work best whemdahey
given regularly on a schedule. They do not work as well if they are only used when the pain
becomes severe. Several long-acting forms of morphine and other opioid agents nbed only
given once or twice a day. Chemotherapy and/or radiation therapy to the parzredso
sometimes relieve pain by shrinking the size of the cancer.

For more detailed information on pain and what can be done about it, see the American

Cancer Society documeritain Control: A Guide for People With Cancer and Their
Families.
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What's new in pancreatic cancer research and treatment?

Research into the causes, diagnosis, and treatment of pancreatic cander gay in many
medical centers throughout the world.

Genetics and early detection

Scientists are learning more about some of the changes in DNA that disisetbe

pancreas to become cancerous. Inherited changes in genes such as BRCA2, p16, and the
genes responsible for hereditary non-polyposis colorectal cancer (HNPC@rease a
person's risk of developing pancreatic cancer. Researchers are now lookinglasew

genes may be altered in cases of pancreatic cancer that do not seem tdtbd.inhe

Researchers are also looking at tests for detecting other acquirethg@rited) genetic
changes in pancreatic cancer pre-cancerous conditions. One of the most common DNA
changes in these conditions affects the K-ras oncogene and altersoagilaell growth.
New diagnostic tests are often able to recognize this change in samplesreapaiace
collected at the time of ERCP.

For now, imaging tests such as endoscopic ultrasound (EUS), ERCP, and gendtic tests
changes in certain genes (such as K-ras) are options for people withgafamily history of
pancreatic cancer. But these tests are not recommended for widespragdtgstople at
average risk who do not have any symptoms.

Treatment

The major focus of much research is on finding better treatments for panceseter.
Improving surgery and radiation therapy are major goals, as is determiningsthe
combination of treatments for people with certain stages of cancer.

Chemother apy

Many clinical trials are in progress to test new combinations of chempyhernags for
exocrine pancreatic cancer. Some studies are testing whether the stimganased in
pancreatic cancer, such as gemcitabine and 5-FU, can be made better loyngptinbim
with each other or with other chemotherapy drugs, such as cisplatin, oxaligtatetaxel,
irinotecan, or pemetrexed. Other studies are testing the best ways to coneonogéherapy
with radiation therapy or newer targeted therapies.

(44 of 51)



Targeted therapies

As researchers have learned more about what makes pancreatic camd#fereint from
normal cells, they have started to develop newer drugs that should be able exploit these
differences by attacking only specific targets. These "targeteglilee” may provide another
option for treating pancreatic cancer. They may prove to be useful along withteading,
current treatment regimens. In general, they seem to have fewer sitts #fain traditional
chemotherapy drugs. Looking for new targets to attack on cancers is araaet\od
research.

Growth factor inhibitors: Many types of cancer cells, including pancreatic cancer cells,
have certain molecules on their surface that help them to grow. These molezulzitcd
growth factor receptors. One example is epidermal growth factor ce¢&@&FR). Several
drugs that target EGFR are now being studied. One, known as erlotinib (Tarceivajdg a
approved for use along with gemcitabine.

Anti-angiogenesis factors. All cancers depend on new blood vessels to nourish their growth.
To block the growth of these vessels and thereby starve the tumor, scientists hibpedeve
anti-angiogenesis drugs. These are being studied in clinical trials anoenuggd in patients
with pancreatic cancer.

Other targeted therapies. Many drugs targeting other aspects of cancer cells are now being
studied for use in pancreatic cancer. For example, drugs that target dhechairnesyl
transferase, an enzyme that is thought to stimulate the growth of manyscaneaow

being tested. Other drugs, such as sunitinib, have several different targets.

Immune therapy

Immune therapies attempt to boost a person's immune system or give thymaeled
components of an immune system to attack cancer cells. Some studies of thesatseat
have shown promising results.

Several pancreatic canogaccinesare now being studied. These vaccines are meant to
stimulate a person's own immune system to attack the cancer cells. Em¢igajiven a
vaccine that should cause the immune system to recognize some abnormal aspect of
pancreatic cancer cells and kill these cells. This might cause tumorsiio ahhielp prevent
them from coming back after surgery or other treatment.

Another form of immune therapy involves injecting man-madaoclonal antibodiesto
patients. These immune system proteins are made to home in on a specificensietubs
carcinoembryonic antigen (CEA), which is sometimes found on the surface of piancreat
cancer cells. Toxins or radioactive atoms can be attached to these antibodiegrimli
them directly to the tumor cells. The hope is that they will affect caratisrwhile largely
leaving normal cells alone. For use in pancreatic cancer, these typegrottits are
available only in clinical trials at this time.
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L ow molecular weight heparin

A small study found that if low molecular weight heparin (LMWH) was giveth wi
chemotherapy to patients with advanced pancreatic cancer, the chemosieemmey to

work better. LMWH is normally used as a blood thinner to treat and prevent blood clots. But
it wasn't used for blood clots in these patients. Patients who received this drugesmii c

were more likely to see their cancers shrink. The patients who got LMV@Hiadd longer

than the ones who got chemo without the drug. A larger study to try to confirm this fieding i
going on now.

Individualization of therapy

Some drugs seem to work better if certain types of mutations can be found in théspatient
tumor. For example, erlotinib may work better in patients if their tumors havwéieutza
change in the gene for EGFR. This concept is an area of intense study. Thateaisey
some genetic alterations that affect how well gemcitabine will work intecylar patient.
Identifying markers that may predict how well a drug will work beforegiven is an
important area of research in many types of cancer.

New treatmentsfor endocrine pancreatic cancers

Many pancreatic neuroendocrine tumors have receptors for somatastateir acelth. These
tumors can be treated with octreotide and other drugs like it. A new drug has beepettvel
in which the octreotide has been labeled with radiation. This drug shrunk some tumors and
kept others from growing in an early trial. It also helped patients live longer.

Everolimus (RADO0O01) is a type of targeted therapy drug called an mTOR orhibitis

drug, when given along with octreotide has caused tumor shrinkage in well differenti

pancreatic neuroendocrine cancer. This treatment is only available ngraid®ta clinical
trial.

Additional resources

More information from your American Cancer Society

The following information may also be helpful to you. These materials maieted on our
Web site or ordered from our toll-free number, 1-800-227-2345.
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After Diagnosis: A Guide for Patients and Families (also available iniSpa

Caring for the Patient With Cancer at Home: A Guide for Patients and Fa(ailse
available in Spanish)

Pain Control: A Guide for People With Cancer and Their Families (also aesittaSpanish)
Understanding Chemotherapy: A Guide for Patients and Families (alsabdeai Spanish)
Understanding Radiation Therapy: A Guide for Patients and Familiesa{adgable in
Spanish)

Thefollowing books ar e available from the American Cancer Society. Call usat 1-800-
227-2345 to ask about costsor to place your order.

American Cancer Society's Guide to Pain Control

Cancer in the Family: Helping Children Cope With a Parent's lliness

Caregiving: A Step-By-Step Resource for Caring for the Person With Cancer at Home

National organizations and Web sites*

In addition to the American Cancer Society, other sources of patient informaticupport
include:

National Cancer Institute

Toll-free number: 1-800-422-6237 (1-800-4-CANCER)
TTY: 1-800-332-8615

Web site: www.cancer.gov

Pancreatic Cancer Action Network
Toll-free number: 1-877-272-6226
Web site: www.pancan.org
Confronting Pancreatic Cancer
Pancreatica

Web site: www.pancreatica.org

*Inclusion on this list does not imply endorsement by the American Cancer Society.

(47 of 51)



No matter who you are, we can help. Contact us anytime, day or night, for intorraat
support. Call us at-800-227-2345 or visit www.cancer.org.
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For additional assistance please contact your American Cancer Society

1- 800 - ACS-2345 or www.cancer.org
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