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Liver Cancer Overview

The information that follows is an overview of this type of cancer. It is based omottee
detailed information in our documehiyer Cancer This document and other
information can be obtained by calling 1-800-227-2345 or visiting our Web site at
WwWw.cancer.org.

What is cancer?

The body is made up of trillions of living cells. Normal body cells grow, divide, and di
in an orderly way. During the early years of a person's life, normal celitedaster to
allow the person to grow. After the person becomes an adult, most cells divide only to
replace worn-out, damaged, or dying cells.

Cancer begins when cells in a part of the body start to grow out of control. There are
many kinds of cancer, but they all start because of this out-of-control growth ofretbnor
cells.

Cancer cell growth is different from normal cell growth. Instead afglycancer cells

keep on growing and form new cancer cells. These cancer cells can grdimvate)

other tissues, something that normal cells cannot do. Being able to grow out of control
and invade other tissues is what makes a cell a cancer cell.

In most cases the cancer cells form a tumor. But some cancers, like leuleeetyaform
tumors. Instead, these cancer cells are in the blood and bone marrow.

When cancer cells get into the bloodstream or lymph vessels, they can travel to other
parts of the body. There they begin to grow and form new tumors that replace normal
tissue. This process is calletetastasigmuhtas-tuh-sis).

No matter where a cancer may spread, it is always named for the plaedtvsterted.
For instance, breast cancer that has spread to the liver is still calledchreses, not
liver cancer. Likewise, prostate cancer that has spread to the bone is etfisthtit
prostate cancer, not bone cancer.



Different types of cancer can behave very differently. For example, amggrcand
breast cancer are very different diseases. They grow at differenanatesspond to
different treatments. That is why people with cancer need treatment éivaeid at their
own kind of cancer.

Not all tumors are cancerous. Tumors that aren't cancer are loatigph(be-nine).

Benign tumors can cause problems — they can grow very large and press on healthy
organs and tissues. But they cannot grow into other tissues. Because of thispthey als
can't spread to other parts of the body (metastasize). These tumors atealrapkfe
threatening.

What is liver cancer?

Liver cancer starts in the liver. To understand liver cancer, it helps to knowhsagnet
about how the normal liver looks and works.

About the liver

The liver is the largest organ inside the body. It lies under your right ribgglast the
right lung. The liver is shaped like a pyramid and is divided into right and left lobes.
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Unlike most other organs, the liver gets blood from 2 sources. The hepatic arteryssupplie
the liver with blood that is rich in oxygen. The portal vein carries nutrient-rich blood
from the intestines to the liver.

You cannot live without your liver. It has many vital jobs:



* It breaks down and stores many of the nutrients absorbed from the intestine.
* It makes some of the clotting factors needed to stop bleeding from a cut or injury
* It makes bile that goes into the intestine to help absorb nutrients.

« |t filters out and breaks down toxic wastes in the blood, which are then removed from
the body.

Because the liver is made up of different types of cells, many types of tumdmsman
the liver. Some of these are cancer and some are not. Tumors that are caratkdare
malignant The medical word for tumors that are not canceerign These tumors have
different causes and are treated different ways. The outlook for your hegdttaror
recovery prognosi3 depends on what type of tumor you have.

Benign liver tumors

Benign tumors can sometimes grow large enough to cause problems. But most of the
time they do not go into nearby tissues or spread to distant parts of the body. Ifetiey ne
to be treated, they can usually be cured by removing them with surgery. Rlkasdfc

you want to know more about the different kinds of benign liver tumors.

Cancers that start in the liver

Hepatocdlular carcinoma (HCC)

This is the most common form of liver cancer in adults. It begins in the hepatdbgtes
main type of liver cell. About 3 out of 4 cancers that start in the liver are this tyfie. HC
can have different growth patterns.

» Some start as a single tumor that grows larger. Only late in the diseasespwead
to other parts of the liver.

» Others seem to start in many spots throughout the liver, not as a single tumas. This i
most often seen in people with ongoing liver damage (cirrhosis) and is the most
common pattern seen in the United States.

Doctors can figure out the subtypes of hepatocellular cancer by lookimg @ncer
under a microscope. Most of these subtypes do not affect treatment or the patient's
outlook. But one rare type, call@frolamellar,has a much better outlook (prognosis)
than other forms of liver cancer.

Bile duct cancer (cholangiocar cinoma)

Bile duct cancers account for 1 or 2 out of every 10 cases of liver cancer. Tineses ca
start in the small tubes (called bile ducts) that carry bile to the gidéaFor more
information on this type of cancer, please see our docugikenDuct
(Cholangiocarcinoma) Cancer



Cancersthat begin in blood vesselsin the liver (angiosar comas and
hemangiosar comas)

There are rare cancers that start in the blood vessels of the liver. Thess dguomv
quickly. Often by the time they are found they are too widespread to be removed.
Treatment may help slow the disease, but these cancers are usually veryreatd to t

Hepatoblastoma

There is a very rare kind of liver cancer that is usually found in children yotirege4
years old. About 70% of children with this disease have good outcomes with surgery and
chemotherapy. The survival rate is greater than 90% for early-stagsalise

Secondary liver cancer

Most of the time when cancer is found in the liver it did not start there, but started
somewhere else (like the colon, breast, or lung) and spread to the liver. Hilisds c
metastatic cancelEven though these cancer cells are in the liver, they still look and act
like cancer cells from the part of the body that they came from. If someone has lung
cancer that has spread to the liver, the cancer cells in the liver Htengtitancer cells,

so the person will be treated for metastatic lung cancer.

To learn more about cancer that has spread to the liver, pleasdvseeed Cancegs
well as the document on the specific place where the cancer started.

Therest of theinformation hererefersonly to hepatocellular cancer (HCC).

How many people get liver cancer?

The American Cancer Society's most recent estimates for primargatddrile duct
cancers in the United States are for 2012:

» About 28,720 new cases of primary liver cancer and bile duct cancer

» About 20,550 deaths from these cancers

This cancer is more common in men than in women. An average man's lifetime risk of
getting liver or bile duct cancer is about 1 in 94, while an average woman'saksiuisl
in 212.

This cancer is much more common in countries in sub-Saharan Africa and Soutleast As
than in the United States. In many of these countries it is the most common type of
cancer.



What are the risk factors for liver cancer?

A risk factoris anything that affects a person's chance of getting a disea®seeif
cancers have different risk factors. Some risk factors like smoking can belleantr
Others, like a person's age or family history, can't be changed. But risk famtdriell

us everything. Having a risk factor, or even several, does not mean that a pdrgeh wil
cancer. And many people who get the disease don't have any known risk factors.

Risk factors for liver cancer

Gender

Men are more likely to get liver cancer than women. This could be because of some of
the behaviors listed below.

Race/ethnicity

In the United States, Asian Americans and Pacific Islanders have thsthigies of liver
cancer, followed by American Indians/Alaska Natives and HispanicsfsatAfrican
Americans, and whites.

Chronicviral hepatitis

Worldwide, the most common risk factor for liver cancer is long-term (chrorfegtion

with hepatitis B virus (HBV) or hepatitis C virus (HCV). These infectiond tea

cirrhosis and are common in many parts of the world. In the United Statestibé€péi

the more common cause of liver cancer, while in other countries, hepatitisdBeis m
common. These viruses can spread from person to person through sharing dirty needles
(such as in drug use), unprotected sex, or childbirth. They can also be passed on through
blood transfusions but this is rare in the United States since the start of blood product
testing for these viruses. People with hepatitis A or hepatitis E infection doveoaina
increased risk of liver cancer.

Heavy alcohol use

Alcohol abuse is a leading cause of cirrhosis in the United States, which in tokeds |
with an increased risk of liver cancer.

Cirrhosis

Cirrhosis is a disease in which liver cells are damaged and replaced witlssoarThis

can often lead to cancer. In the United States, the major causes of livesisiare

alcohol abuse and hepatitis B and C. Non-alcoholic fatty liver is a fairly commeasdis

in which people who don't drink alcohol develop a fatty liver. People with a type of fatty
liver called non-alcoholic steatohepatitis (NASH) may go on to develop csrhosi



I nherited metabolic diseases

Certain inherited metabolic diseases can lead to cirrhosis. People with hemnetolsiem
absorb too much iron from their food. The iron settles in tissues throughout the body,
including the liver. If enough iron builds up in the liver, they can get cirrhosis and liver
cancer. There are also other rare diseases that increase the riskaarner

Diabetes

Diabetes can increase the risk of liver cancer. This is more common in pedple wit
diabetes who also have other risk factors such as heavy drinking and/or chronitshepat

Obesity

Being very overweight might increase the risk of getting liver cancer.

Aflatoxins

These cancer-causing substances are made by a fungus that can get intpvpleaai,ts

soybeans, groundnuts, corn, and rice. Long-term exposure to aflatoxins careitioeeas
risk of liver cancer. In the United States and Europe, these foods are testBatdxins.

Vinyl chloride and thorium dioxide (Thor otr ast)

These chemicals are risk factors for some types of liver cancer hBlreybecome much
less important since Thorotrast is no longer used, and exposure to vinyl chloride is
strictly controlled.

Anabolic steroids

These male hormones are used by some athletes to increase their stangtlerin use
can slightly increase the risk of liver cancer.

Arsenic

Drinking water that comes from wells can have arsenic in it. This incréasesk of
liver cancer and is a concern in some parts of the United States.

Can liver cancer be prevented?

Many liver cancers could be prevented by reducing exposures to known risk factors
this disease.



Avoiding hepatitisinfections

Worldwide, the biggest risk factor for liver cancer is infection with the hiep8tior C
virus. There is a vaccine to prevent hepatitis B. All children, as well as aduiigh risk,
should get this vaccine.

There is no vaccine for hepatitis C. Preventing hepatitis C (and hepatitis B ie pdupl
have not had the vaccine) is based on knowing how it spreads. The viruses are spread
through blood transfusions, from sharing dirty needles (as in drug use), by having
unprotected sex, and through childbirth. In the United States the risk of gettipgtaitie
infection from a blood transfusion is very low.

There are a number of drugs used to treat people who have hepatitis C or B. How well
they work is still being studied. Whether these drugs help prevent liver caradtgo i

under study. If you have hepatitis B or C you should talk to your doctor about these
drugs.

L imiting alcohol use and not using tobacco

In the United States, alcohol abuse is a major cause of the cirrhosis thatdcemlieer
cancer. But it is hard to prevent alcohol abuse.

Food and chemical safety

Changing the way certain grains are stored in warm countries could reducerexpos
cancer-causing substances like aflatoxins. Many modern countries have kéep t
grains safe. They also have laws to protect people from cancer-causingatbem

Treating diseasesthat increase liver cancer risk

Certain inherited diseases can cause cirrhosis of the liver, increasirktfue liver
cancer. Finding and treating these diseases early in life could loweskhis

How is liver cancer found?

Liver cancer often does not cause symptoms until it is in its later stagess seldom
found early. Small tumors are hard to find by physical exams.

Screening tests are not advised for people at average risk for liver,dantdbey may
be done in people at high risk.

Tests that may be done to find liver cancer

Many patients who develop liver cancer have had cirrhosis for a long time.tiéatpa
with cirrhosis gets worse for no known reason, doctors should suspect that liver cancer
may be the cause and do the tests needed to find out if this is the case.



AFP test

Liver cancers can sometimes be found using a blood test for a protein callddlgtR
fetoprotein). It is normal for AFP to be found in the blood of unborn babies, but it goes
away shortly after birth. If it is found in the blood of adults they may have livericance
(or another kind of cancer).

Tests for AFP may be used to look for early tumors in people at high risk for livearcan
Some tumors, though, do not make much of this protein. So by the time the AFP is high
enough to be found, the tumor may be too large to be removed or may have spread
outside the liver. Some liver diseases that are not cancer can also raiey&&P

Ultrasound

Ultrasound is a test that uses sound waves to make pictures of organs inside the body. For
an ultrasound, you lie on a table while a wand is moved along the skin over the part of the
body being looked at. Ultrasound is sometimes used in people with certain livar cance

risk factors to help find cancers earlier. Any masses (tumors) seen ivetheah then be

tested for cancer if needed.

Who should be tested?

People at higher risk for liver cancer may be helped by screening. (Sgeetasting
people for a disease before they have symptoms.) Many doctors recomstiegdfoe
certain high-risk groups. These include people with cirrhosis, especially g0 bad that
the patient is waiting to get a liver transplant. Otherwise a cancer aragsting the
wait and become so advanced that it can't be cured. Having liver cancer onanpeds
the person up on the transplant waiting list.

Some people with chronic hepatitis B or C infections should also be screened, like those
with liver cancer in the family. For other people at higher risk, the benefitsedrang

may not be as clear. If you think you are at high risk for liver cancer, talk talpotor

about whether screening is a good idea for you.

Symptoms of liver cancer

Most of the time liver cancer does not cause symptoms in the early stagegmphanss
below could be caused by liver cancer. They can also be caused by other cancers or
conditions. Still, if you have any of these problems, see a doctor right away.

» Weight loss (when you're not trying to lose weight)
* On-going lack of appetite
» Feeling very full after a small meal

» Nausea or vomiting



* Fever

» An swollen liver or a mass that can be felt under the ribs on the right side
* An swollen spleen, felt as a mass under the ribs on the left side

* Pain in the belly or near the right shoulder blade

» Swelling in your belly (abdomen)

* Itching

* Yellowing of the skin and eyes (jaundice)

» Swollen veins on the belly that can be seen through the skin

» Becoming sicker if you have chronic hepatitis or cirrhosis

Some liver tumors make hormones that act on organs other than the liver. These
hormones may cause:

» High blood calcium levels that can cause nausea, confusion, constipation, weakness,
or muscle problems

* Low blood sugar levels, which can make you feel very tired or faint
* Breast enlargement and/or shrinking of the testicles in men
* High counts of red blood cells which can cause someone to look red and flushed

* High cholesterol levels

These findings may cause doctors to suspect a disease of the nervous system or other
problems, rather than liver cancer.

Tests to get a better look at liver cancer

If you have any symptoms or if there is any reason to suspect liver camaoedoctor

will use one or more tests to find out if you really have the disease. You will have a
physical exam and your doctor will ask you questions about your health. Some of the
tests that may be done are described below.

I maging tests

These tests make pictures of the inside of your body. They may be done to help find
tumors that might be cancer, to learn how far cancer may have spread, or to help find out
if treatment is working.

Ultrasound: This test is used to find tumors in the liver. Sound waves are used to make a
picture of the inside of the body. Most people know about ultrasound because it is often
used to look at a baby during pregnancy. This is an easy test to do. You lie on a table, a
gel is put on your skin, and a kind of wand is moved over your belly (abdomen).



CT scan (computed tomography): A CT scan uses x-rays to take many pictures of your
insides. The pictures are then put together to show images of slices of theypart of
body being studied. CT scans can give precise information about the size, shape, and
place of any tumors in the liver or other places in the belly (abdomen).

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

being done. During the test, the table slides in and out of the scanner, a ring-shaped
machine that surrounds the table. You might feel a bit confined by the ring you have to
lie in while the pictures are being tak&piral CT(also known as helical CT) is now

used in many medical centers. This type of CT scan uses a faster machine.

You may also have an IV (intravenous) line through which you get a dye. This helps
better outline structures in your body. Some people are allergic to the dyet dncege

or, rarely, problems like trouble breathing and low blood pressure. Be sure to tell the
doctor if you have any allergies or have ever had a problem from any dye usedysr x
You may also be asked to drink 1 to 2 pints of a liquid that helps outline the intestine so
that it is not mistaken for tumors.

MRI (magnetic resonance imaging): MRI scans can be very helpful in looking at liver
cancers. Sometimes they can tell a benign tumor from one that is canceraiitadgoc
be used to look at blood vessels in and around the liver.

MRI scans use radio waves and strong magnets instead of x-rays to take picture
computer makes the pattern of radio waves into a detailed picture of parts of the body
MRI scans take longer than CT scans. You may be inside a large tube-like machine,
which some people do not like. Newer, more open MRI machines can sometimes be used
instead.

Angiography: Angiography is an x-ray method used to look at blood vessels. A dye is

put into (injected) an artery before the x-rays are taken. The dye outlines the blood
vessels on the pictures, showing which ones take blood to the liver cancer. This can help
surgeons decide whether the cancer can be removed and, if so, how best to plan the
operation.

This test can be uncomfortable because a tiny tube (catheter) has to baltfreradbe
groin up into the liver artery. Usually drugs are used to make the area numb befisre this
done (this is called local anesthetic).

Angiography may also be done with a CT or MRI scanner. These are often tead ins
of x-rays because they can outline the blood vessels in the liver without the need for a
catheter in the artery.

Bone scan: A bone scan can help look for cancer that has spread to bones. Doctors might
not order this test unless you have symptoms such as bone pain, or if there's a chance
could have a liver transplant to treat your cancer.

For this test, a small amount of low-level radioactive substance is put into. 3kein
substance settles in areas of damaged bone throughout the entire skeleton oues¢he co
of a couple of hours. You then lie on a table for about 30 minutes while a special camera
detects the radioactivity and creates a picture of the skeleton. Bone chppgasas



"hot spots” on the skeleton. This may suggest the presence of cancer, but other bone
diseases can also cause the same pattern. To find out for sure, other tests aurth-as pl
rays or MRI scans, or even a bone biopsy might be needed.

Other methods

L aparoscopy: In a laparoscopy the doctor uses a thin, lighted tube with a tiny camera on
the end to look at the liver and other organs. The tube is put in through a small cut
(incision) in the front of the belly (abdomen). This can help the doctor in planning
surgery or other treatments. Also, doctors can use small instruments throughdhs t

take out tissue samples to be looked at under the microscope (see biopsy below). You
will be given drugs to make you relaxed or asleep during this test.

Biopsy: Other tests can suggest that you may have liver cancer, but in most cases the
only way to be sure is to take out a piece of the tumor and look at it under a microscope.
This is called diopsy (But in some cases, such as in people with cirrhosis whose CT or
MRI tests show a liver tumor that is most likely cancer, a biopsy may not be done) The
are different ways to get the tumor sample. In some cases, a biopsy sayie taken
during surgery that is meant to treat the tumor. If the tumor is large or has spread
throughout the liver, a hollow needle can be placed through the skin in the belly
(abdomen) and into the liver to get a small biopsy sample. The skin where the needle is
placed is first numbed. Biopsy samples can also be taken during laparoseogydige),
when the doctor looks at the surface of the liver and takes samples from anjatreas t
look abnormal.

Lab tests

Blood tests can be done to check for a substance called AFP (alpha-fetoprotein). AF
levels are often high in people with liver cancer. Doctors can compare thi2yd®
before and after treatment to see how well the treatment is working.

Other tests can also help the doctor learn how well the part of your liver that is not
affected by cancer is doing, and how well your other organs are working. This
information can help doctors decide whether surgery is an option for you.

Staging of liver cancer

Staging is the process of finding out how widespread the cancer is. The stdiyerof a
cancer is the most important factor in looking at treatment options. Not all doctdiseus
same system to stage liver cancer.

One major system used to describe the stages of liver cancer is the Amantan J

Committee on Cancer (AJCC) TNM system. Stages are labeled using Romaalaumer
through 1V (1-4). Some stages are further sub-divided into A and B or even C. For the
most part, the lower the number, the less the cancer has spread. A higher number, such as
stage IV (4), means a more advanced cancer.



The staging systems for most types of cancer depend only on the extent ofctre loat

most patients have liver damage along with their cancer. This means tlatitineidht

not be working as well as it should, which also has an effect on treatment options and the
outlook for the patient.

Although the AJCC system defines the extent of liver cancer in some detaik nakoe
take liver function into account. Several other staging systems are in usehdt iboth
of these factors

For treatment purposes, doctors often group liver cancers by whether or ncanhsy
entirely cut outResectablés the medical term meaning that the cancer can be removed
by surgery. For example, if the cancer is in an earlier stage and if thad paur liver
without cancer is healthy, then you might be cured by surgery. Doctors oftémscal

type of cancelocalized resectable

Sometimes, for various reasons, an earlier stage cancer cannot be removegeryy sur
These cancers are callletalized unresectable

Cancers that have spread throughout most of the liver or have spread to other organs are
calledadvanced

Since symptoms of liver cancer often do not appear until the disease is advanced, only a
small number of liver cancers are found early enough to be removed with surgery.

Because people with liver cancer often have cirrhosis too, doctors treagingdncer
want to know how well the liver is working. They use a system that measures several
different substances in the blood, fluid in the belly, and brain function to do this.

Be sure to ask your doctor to explain the stage of your cancer in a way you unttersta
This will help you both decide on the best treatment for you.

Liver cancer survival rates

Some people with cancer may want to know the survival rates for their type of.cance
Others may not find the numbers helpful, or may even not want to know them. Whether
or not you want to read about survival rates is up to you.

The 5-year survival rate refers to the percentage of patients who livetdh kezars after
their cancer is diagnosed. Five-year rates are used as a standard weyssirs
prognosis. Of course, some people live much longer than 5 years.

Studies have shown that patients with small, resectable tumors (tumors that can be
removed), who do not have cirrhosis or other serious health problems, are likely to do
well if their cancers are removed. Their overall 5-year survival is over B6¢people

with early-stage liver cancers who are able to have a liver transplabtytse survival

rate is in the range of 60% to 70%.

But only a small number of liver cancers are found in the early stageamhe c
removed with surgery. For all stages combined, the relative 5-year surviviabrate
liver cancer is about 10%. Part of the reason for this low survival rate is that riestspa



with liver cancer also have other liver problems such as cirrhosis, which itsddéca
fatal.

Each person isdifferent

While numbers provide an overall picture, keep in mind that every person's situation is
unique and statistics can't predict exactly what will happen in your cagewitlalyour
cancer care team if you have questions about your own chances of a cure, or how long
you might survive your cancer. They know your situation best.

How is liver cancer treated?

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

The treatment information in this document is rféital policy of the Society and is not intended a
medical advice to replace the expertise and juddgragépour cancer care team. It is intended to halp
and your family make informed decisions, togeth#r your doctor.

Your doctor may have reasons for suggesting armmeat plan different from these general treatment
options. Don't hesitate to ask him or her questiainsut your treatment options.

Making treatment decisions

After liver cancer is found and staged, your doctor will talk to you about te@atm
options. Choosing a treatment plan is a big decision. Take time and think about all of
your choices.

When planning your treatment, it is important to take into account the stage (ektent)
the cancer and how well your liver is working. But you and your cancerezarewill
also want to think about your age, general state of health, and personal preference

Based on these factors, treatment options may include:
» Surgery
* Other local treatments, such as ablation or embolization
» Radiation
» Targeted therapy

* Chemotherapy
In some cases, doctors may recommend more than one of these treatments.

If time permits, it may be a good idea to get a second opinion, especially ttoatoa
experienced in treating liver cancer. A second opinion can give you more infomraat
help you feel more certain about the treatment plan you pick.



Surgery for liver cancer

At this time, surgery offers the only likely chance to cure liver cancegeBurs done
either to remove the tumor or to do a liver transplant.

Removing part of theliver (partial hepatectomy)

Surgery to remove the part of the liver with the cancer is calpedteal hepatectomyif

all of the cancer the surgeon can see at the time of the operation can be removed, you
have the best outlook for survival. But complete removal of most liver cancers is not
possible. Often the cancer is large, is found in many different parts of the libas or
spread beyond the liver. Also, many people with cirrhosis do not have enough healthy
liver left to make this kind of surgery an option.

Risks and side effects. People with liver cancer often have damage to the other parts of
their liver. Surgeons have to remove enough of the liver to try to get all of the,cgetcer
leave enough behind for the liver to work the way it needs to.

Bleeding after surgery is a major concern. On top of this, the liver makes seldtzatc

help the blood clot. Damage to the liver (both before the surgery and during the surgery
itself) can add to possible bleeding problems. Another concern is that because the
remaining liver still contains the damage that led to the cancer, a newdnasranay
develop later.

Liver transplant

A liver transplant is an option for some people with small liver cancers. For now,
transplant is usually saved for those with a few small tumors that cannot he total
removed, either because of where they are or because not enough normal liver would be
left.

Not many livers are available for transplant for patients with cancaubechey are

most often used for more curable diseases. Patients often must wait a long tieme — oft
too long — for a liver to be found. For this reason, some doctors suggest other treatments
while a person is waiting for a new liver. Or a person may get a partial hiepaydaost

and then a transplant if the cancer comes back.

Another option that has been used in recent years is having a living donor give a part of
their liver for transplant to a close relative. This can work, but it carriks fias the

donor. About 250 living donor transplants are done in the United States each year, but
only a small number of them are for people with liver cancer.

Possiblerisks and side effects of aliver transplant: People who get a liver transplant

have the same surgery risks as listed above. They also have to be given drlmys to he
suppress the immune system and prevent the body from rejecting the new organ. These
drugs have their own risks and side effects, especially the risk of gettings

infections. Some of the drugs used to prevent rejection can also cause other health
problems.



Tumor ablation and embolization

Ablationrefers to treatment that destroys the tumor without removing it. There are a
number of ways to do this using:

» Heating with radio waves
* Alcohol (ethanol)
* Heating with microwaves

« Freezing (cryosurgery)

These treatments are most often used for patients with only a few small thators
cannot be taken out with surgery. They are also sometimes used to treanioegrica
patients waiting for a transplant. These methods are not likely to cure tlee bahcan
help people live longer.

Possible side effects after ablation treatment include belly pain,iorfectthe liver, and
bleeding in the chest or abdomen. Serious complications are rare.

Embolizationis another treatment for tumors that cannot be removed. A substance is put
into the artery that carries blood to the tumor. This substance blocks the blood flow,
which makes it harder for the tumor to grow.

Chemoembolization involves adding a chemo drug to embolization. Studies are now
going on to see if this works better than embolization alone.

Radioembolization combines embolization with radiation treatment. It is dopettiyg
small radioactive beads into the artery that feeds the liver. This allowsasnmalnts of
radiation to only get at the tumor sites. These methods are still fairly new.

Problems after embolization could include abdominal pain, fever, infection in the liver,
gallbladder swelling, and blood clots in the liver. Serious complications aergrthey
can happen.

Radiation treatment for liver cancer

Radiation therapy is treatment that uses high-energy rays to kill cafisesrcghrink
tumors.External beam radiatiomims radiation from outside the body to the cancer.
Liver cancer cells can be killed by radiation, but this treatment canddzbat very high
doses because normal liver tissue is killed, too. This type of radiation maydo® use
shrink a liver tumor or to give relief from symptoms like pain, but it is not usedeas oft
as other local treatments such as ablation or embolization.

Three-dimensional conformal radiation therapy (3DCIT3 newer type of external-

beam radiation treatment. It uses computers to map the exact location of a tumor.
Radiation beams are then shaped and aimed at the tumor from different angles. Thi
lowers the damage to normal tissue and allows higher doses to be used. When available,
this approach is usually preferred over standard radiation treatment.



Instead of giving small doses of radiation each day for several wateteptactic body
radiationtherapy(SBRT) uses very focused beams of high-dose radiation given on one
or more days. Many beams are aimed at the tumor from different angles.

Possible side effects of radiation treatment

Side effects of radiation treatment might include sunburn-like skin problemsaatae
where the radiation enters the body, nausea, vomiting, and tiredness. Ofter thesy g
after treatment is finished. Radiation might also make chemo side effersis.

Targeted therapy for liver cancer

As researchers have learned more about the changes in cells that naaseloay have
been able develop newer drugs that are aimed at these changes. Targetead wotigs
work the same as standard chemo drugs (which are described in the next section,
“Chemotherapy”). They tend to focus on killing the cancer cells and cause hesgelto
normal tissues. And they often have different, and less severe, side effects.

Like chemo, these drugs enter the bloodstream and travel throughout the body. This
makes them useful against cancers that have spread to distant organs. Becaubashem
not worked well in most patients with liver cancer, doctors have begun testing and using
targeted therapies. Sorafenib (Nex&Ydras been shown to slow the growth of advanced
liver cancer and to help some patients with advanced liver cancer live longer. oetors
also looking at its use earlier in the course of the disease, often along wittypdseof
treatment.

Chemotherapy for liver cancer

Chemotherapy (or "chemo") is the use of drugs to kill cancer cells. Yshaltrugs are
given into a vein or by mouth. Once the drugs get in the blood, they spread throughout
the body. This makes them useful for cancer that has spread to distant organs.

But liver cancer does not respond to most chemo drugs. The drugs that have worked best
are doxorubicin (Adriamyci?), 5-fluorouracil, and cisplatin. But most studies have not
shown that chemo helps liver cancer patients to live longer.

Hepatic artery infusion: Because standard chemo does not work very well for liver
cancer, doctors have studied putting chemo drugs right into the hepatic arteng. Thi
calledhepatic artery infusiorfHAI). The chemo goes to the whole liver through the
hepatic artery, but the healthy liver breaks down most of the drug before it chrilrea

rest of the body. This gets more chemo to the tumor and may cause fewer or less seve
side effects.

Although early studies have found that HAI works to shrink tumors, more research is stil
needed. This method may not be useful in all patients because it often means surgery is
needed to put in a catheter. Many liver cancer patients may not be able to withstand thi
surgery.



Possible side effects of chemo

Chemo can have side effects like these:
* Mouth sores
* Loss of appetite
* Hair loss
* Nausea and vomiting
* Diarrhea
* A higher chance of infection (from a shortage of white blood cells)
» Easy bleeding or bruising (from a shortage of blood platelets)

* Tiredness and shortness of breath (from low red blood cell counts)

Along with the side effects in the list above, some drugs may have their owncspiekfi
effects. Most side effects go away once treatment is over. If you haveffeicks, be sure
to tell your doctor or nurse. There are often ways to help.

Clinical trials for liver cancer

You may have had to make a lot of decisions since you've been told you have cancer.
One of the most important decisions you will make is deciding which treatmerst is be
for you. You may have heard about clinical trials being done for your typeoéicaOr
maybe someone on your health care team has mentioned a clinical trial to you.

Clinical trials are carefully controlled research studies that are wih 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 cliticds

matching service for a list of clinical trials that meet your medicatiseYou can reach

this service at 1-800-303-5691 or on our Web site at www.cancer.org/clinicaltrials. You
can also get a list of current clinical trials by calling the Nati@waicer Institute's

Cancer Information Service toll-free at 1-800-4-CANCER (1-800-422-6237) or by
visiting the NCI clinical trials Web site at www.cancer.gov/clinicals.

There are requirements you must meet to take part in any clinicalftyial 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 tedatithey are the only way
for doctors to learn better methods to treat cancer. Still, they are not rigivefyone.



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

Complementary and alternative therapies for liver cancer

When you have cancer you are likely to hear about ways to treat your candewver re
symptoms that your doctor hasn't mentioned. Everyone from friends and family to
Internet groups and Web sites may offer ideas for what might help you. Thiéselsne

can include vitamins, herbs, and special diets, or other methods such as acupuncture or
massage, to name a few.

What are complementary and alter native ther apies?

It can be confusing because not everyone uses these terms the same way,ard they
used to refer to many different methods. Weamaplementaryo refer to treatments
that are usedlong withyour regular medical car@lternativetreatments are used
instead 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 ezahpl
methods that are used along with regular treatment are meditation to redssge s
acupuncture to help relieve pain, or peppermint tea to relieve nausea. Some
complementary methods are known to help, while others have not been tested. Some
have been proven not to be helpful, and a few are even harmful.

Alternativetreatments: Alternative treatments may be offered as cancer cures. These
treatments have not been proven safe and effective in clinical trials. Somseof the
methods may be harmful, or have life-threatening side effects. But the hiiggestr in
most cases is that you may lose the chance to be helped by standard mathoanhtre
Delays or interruptions in your medical treatments may give the camcertime to

grow 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. Yowwant t
all you can to fight the cancer, and the idea of a treatment with few or no siis effe
sounds great. Sometimes medical treatments like chemotherapy can be &leeddo t
they may no longer be working. But the truth is that most of these alternative methods
have not been tested and proven to work in treating cancer.

As you think about your options, here are 3 important steps you can take:

* Look for "red flags" that suggest fraud. Does the method promise to cure akbr m
cancers? Are you told not to have regular medical treatments? Is thecineat
"secret" that requires you to visit certain providers or travel to another gduntr

* Talk to your doctor or nurse about any method you are thinking of 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.

The choiceisyours

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

want to use a non-standard treatment, learn all you can about the method andoialk to y
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.

What are some questions | can ask my
doctor about liver cancer?

As you cope with cancer and cancer treatment, you need to have honest, openhtalks wit
your doctor. You should feel free to ask any question that's on your mind, no matter how
small it might seem. Here are some questions you might want to ask. Be addeyour

own questions as you think of them. Nurses, social workers, and other members of the
treatment team may also be able to answer many of your questions.

* Would you please write down the exact type of cancer | have? (Some types of live
cancer have a better outlook than others.)

* Has my cancer spread beyond the liver?

* What is the stage of my cancer? What does that mean in my case?

» Can my cancer be removed by surgery?

* How well is my liver working?

* Are there other doctors | need to see?

» What treatment choices do | have?

» What do you recommend and why?

* How much experience do you have treating this type of cancer?

* What is the goal of this treatment?

» How long will treatment last? What will it involve? Where will it be done?
» What are the risks or side effects of different treatments?

» What are the chances of my cancer coming back with the treatment yost8ugge

» How will treatment affect my daily life?



» What should | do to get ready for treatment?
* What would we do if the treatment doesn't work or if the cancer comes back?
* What type of follow-up would | need after treatment?

» What are my chances of survival, based on my cancer as you see it?
Add your own questions below:

Moving on after treatment for liver cancer

For some people with liver cancer, treatment may remove or destroy the cance
Completing treatment can be both stressful and exciting. You may be relieveidho fi
treatment, but find it hard not to worry about cancer growing or coming back. (When
cancer comes back after treatment, it is callegcarrence) This is a very common
worry for people who have had cancer.

It may take a while before your fears lessen. But it may help to know tingtcaacer
survivors have learned to live with this uncertainty and are leading full lives. Our
documentLiving With Uncertainty: The Fear of Cancer Recurregoges more details
about this.

For others, the liver cancer may never go away completely. These peopjetmagular
treatment with targeted therapy, chemo, or other treatments to try to helthkezancer
in check. Learning to live with cancer that does not go away can be hard and very
stressful. It has its own type of uncertainty.

Almost any cancer treatment can have side effects. Some may lastfoneéks or
months, but others can be permanent. Please tell your cancer care teamyabout a
symptoms or side effects that bother you so they can help you manage them. Use this
time to ask your health care team questions and discuss any concerns you might have

Follow-up care

If you have finished treatment, your doctors will still want to watch yowetjoBuring

these visits, your doctors will ask about symptoms, do physical exams, and order blood
tests or imaging tests (like CT scans or MRIs). Follow-up is needed tb featc

treatment side effects and to check for cancer that has come back orespnesbas
possible side effects of certain treatments.

It is also important to keep health insurance. While you hope your cancer won't come
back, it could happen. If it does, you don't want to have to worry about paying for
treatment. Should your cancer come back, our docuvitben Your Cancer Comes



Back: Cancer Recurrenaan help you manage and cope with this phase of your
treatment.

Follow-up after aliver transplant

A liver transplant can be very good at both treating the cancer and replacmggeda
liver. But you will need intense follow-up after treatment. Along with watchog y
recovery from surgery and looking for signs that the cancer may have comedack, y
doctor will watch you closely to make sure your body is not rejecting thdivew

You will need to take strong medicines to help prevent the rejection. These medacines ¢
have their own side effects, such as weakening your immune system, whichkean ma
you more likely to get infections.

Your transplant team will talk to you about what to watch for in terms of symptoms and
side effects and when you need to contact them. It is very important to follow their
instructions closely.

If you have been treated with a surgical resection or a liver transplantdoobsts
recommend follow-up with imaging tests and blood tests every 3 to 6 months fortthe firs
2 years, then tests every 6 to 12 months.

Anti-viral treatment

If you have hepatitis B or C, your doctor may want to put you on medicines to treat or
help control the infection.

Seeing a new doctor

At some point after your cancer is found and treated, you may find yourself in tree offi
of a new doctor. It is important that you be able to give your new doctor the etalst de
of your diagnosis and treatment. Make sure you have this information handy apsl alwa
keep copies for yourself:

* A copy of your pathology report from any biopsy or surgery

» Copies of imaging tests (CT or MRI scans, etc.), which can usually be stored on a
CD, DVD, etc.

* If you had surgery, a copy of your operative report

* If you were in the hospital, a copy of the discharge summary that the doctor wrote
when you were sent home from the hospital

* If you had radiation treatment, a summary of the type and dose of radiation and when
and where it was given

* If you had chemo or targeted therapies, a list of your drugs, drug doses, and when you
took them



Lifestyle changes after liver cancer

You can't change the fact that you have had cancer. What you can change is hoa you |
the rest of your life — making choices to help you stay healthy and feellesswelu can.

This can 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 start during cartoeentea

M ake healthier choices

For many people, finding out they have cancer helps them focus on their health in ways
they may not have thought much about in the past. Are there things you could do that
might make you healthier? Maybe you could try to eat better or get montsexdlaybe

you could cut down on alcohol, or give up tobacco. Even things like keeping your stress
level under control might help. Now is a good time to think about making changes that
can have positive effects for the rest of your life.

You can start by working on those things that worry you most. Get help with those that
are harder for you. For instance, if you are thinking about quitting smoking and need
help, call us at 1-800-227-2345.

Eating better

Eating right can be hard for anyone, but it can get even tougher during andraftar ca
treatment. Treatment may change your sense of taste. Nausea canlidera.prou may
not feel like eating and lose weight when you don't want to. Or you may have gained
weight that you can't seem to lose. All of these things can be very frustrating

If treatment caused weight changes or eating or taste problems, do theubemsh and

keep in mind that these problems usually get better over time. You may find itdelps

eat small portions every 2 to 3 hours until you feel better. You may also want to ask you
cancer team about seeing a dietitian, an expert in nutrition who can give yoandeas

how to deal with these treatment side effects.

One of the best things you can do after treatment is to put healthy eatingritalptace.
You may be surprised at the long-term benefits of some simple changesg Getnd
staying at a healthy weight, eating a healthy diet, and limiting yoahal intake may
lower your risk for a number of types of cancer, as well as having manyheihén
benefits.

Rest, fatigue, and exercise

Feeling tired (fatigue) is a very common problem during and after capaeément. This

is not a normal type of tiredness but a "bone-weary" exhaustion that doesn't get bette
with rest. For some people, fatigue lasts a long time after treatmerakdep them

from staying active. But exercise can actually help reduce fatigd¢he sense of
depression that sometimes comes with feeling so tired.



If you are very tired, though, you will need to balance activity with rest.i to rest
when you need to. To learn more about fatigue, please see our dodtatigok in
People With Cancer

If you were very ill or weren't able to do much during treatment, it is normajahbat
fitness, staying power, and muscle strength declined. You need to find an eplarcise
that fits your own needs. Talk with your health care team before stargh¢h&yr input

on your exercise plans. Then try to get an exercise buddy so that you're not doimg it a

Exercise can improve your physical and emotional health.
* It improves your cardiovascular (heart and circulation) fitness.
* It makes your muscles stronger.
* It reduces fatigue.
* It lowers anxiety and depression.
* It can make you feel generally happier.

* It helps you feel better about yourself.

Long term, we know getting regular physical activity plays a role in helpitmater the
risk of some cancers, as well as having other health benefits.

Can | lower my risk of the cancer progressing or coming back?

Most people want to know if there are things they can do to reduce their risk af cance
growing or coming back. Unfortunately, for most cancers there is litile eddence to

guide people. This doesn't mean that nothing will help — it's just that for the mostgart thi
hasn't been well studied. Most studies have looked at lifestyle changes ag ways o
preventing cancer in the first place, not slowing it down or keeping it from cdrairig

At this time, not enough is known about liver cancer to say for sure if there are ybung

can do that will be helpful. Healthy behaviors such as eating well and sttyarftealthy
weight may help, but no one knows for sure. But we do know that these types of changes
can have good effects on your health that can extend beyond your risk of cancer.

How about your emotional health after liver cancer?

Once your treatment ends, you may be surprised by the flood of emotions you go
through. This happens to a lot of people. You may find yourself thinking about death and
dying. You may find that you think about the effect of your cancer on things like your
family, friends, and career. Money may be a concern as the medical bills pileygu Or
may begin to think about the changes that cancer has brought to your relatiotiship wi
your spouse or partner. Unexpected issues may also cause concern — for insyawnce, as
get better and need fewer doctor visits, you will see your health caréetssmoften. This

can be hard for some people.



This is a good time to look for emotional and social support. You need people you can
turn to. Support can come in many forms: family, friends, cancer support groups, church
or spiritual groups, online support communities, or private counselors. Whatever your
source of strength or comfort, make sure you have a place to go with your concerns.

The cancer journey can feel very lonely. You don't need to go it alone. Your friends and
family may feel shut out if you decide not include them. Let them in — and letamany

else who you feel may help. If you aren't sure who can help, call your éaneZancer

Society at 1-800-227-2345 and we can put you in touch with a group or resource that may
work for you.

What if treatment for liver cancer stops working?

When a person has had many different treatments and the cancer has not been cured, over
time the cancer tends to resist all treatment. At this time you may hawagio tive

possible benefits of a new treatment against the downsides, like treatmeifffiesitdeamd

clinic visits.

This is likely to be the hardest time in your battle with cancer — when you hexve tr
everything within reason and it's just not working anymore. Your doctor mayyoffiea
new treatment, but you will need to talk about how likely the treatment is to improve
your health or change your outlook for survival.

No matter what you decide to do, it is important for you to feel as good as possikée. Ma
sure you are asking for and getting treatment for pain, nausea, or any otilemgryou

may have. This type of treatment is calpadliative care It helps relieve symptoms but

is not meant to cure the cancer.

At some point you may want to think about hospice care. Most of the time it is given at
home. Your cancer may be causing symptoms or problems that need to be treated.
Hospice focuses on your comfort. You should know that having hospice care doesn't
mean you can't have treatment for the problems caused by your cancer orather he
issues. It just means that the purpose of your care is to help you liveflityy &s

possible and to feel as well as you can.You can learn more about this in our document,
Hospice Care

Staying hopeful is important, too. Your hope for a cure may not be as bright, but there is
still hope for good times with family and friends — times that are filled joiy and

meaning. Pausing at this time in your cancer treatment gives you a ¢thdnces on the
most important things in your life. Now is the time to do some things you've always
wanted to do and to stop doing the things you no longer want to do. Though the cancer
may be beyond your control, there are still choices you can make.

What's new in liver cancer research?

There is always research going on in the area of liver cancer. Ssi@anéidboking at the
causes of liver cancer, ways to prevent it, and ways to improve treatments.



Prevention

Researchers are looking at ways to prevent or treat hepatitis befawseésdiver cancer.
Research is being done to make a vaccine to prevent hepatitis C. Progssbesng)
made in treating chronic hepatitis with drugs that make the patient's ingysieen
stronger. Some believe that vaccines and better treatments for hepatdipremaint
about half of liver cancer cases worldwide.

Finding liver cancer early

Some new blood tests are being studied to see if they can find liver canegrtkearlithe
tests used now. So far, none of these has proved more helpful than the tests already in
use.

Treatment

Surgery

Newer methods are being explored to make all kinds of liver surgery safer and more
effective.

Adding other treatmentsto surgery: Doctors are looking at ways to shrink liver
cancers so that they can be removed with surgery. Early results look good, but only a
small number of patients have been studied so far.

Another focus of research involves giving treatment after surgery to redudeatices
that the cancer will return. So far, the results have been mixed.

L aparoscopic surgery: Doctors are also looking at laparoscopic surgery to treat liver
cancer. Small cuts are made in the belly (abdomen) and the doctor uses long, thin tools to
look at and cut out parts of the liver that have cancer. This type of surgerysuliyire

less blood loss, less pain after surgery, and a quicker recovery. Right now, thHians sti
experimental treatment for certain liver cancers.

Looking at therisk of cancer coming back after surgery: After surgery, one of the

biggest concerns is that the cancer will come back (recur). Knowing setsesk for
recurrence after surgery might give doctors a better idea of how besbte flwith

them. Someday this may also help them decide who needs more treatment to lower this
risk.

Researchers may have found a way to do this by testing the cells in the sargpls.
They have looked at the pattern of genes in liver cells near the tumor (not theélisior
themselves) and were able to predict which patients were at higherrribk ftancer
coming back. This is an early finding that will need to be confirmed in other studies
before it is widely used.

Liver transplant: Only a small portion of patients with liver cancer may be considered
for a liver transplant at this time because of the strict rules they need tt¢oased



mainly on the size and number of tumors). Some doctors are now looking to see if these
rules can be enlarged, so that people who are fairly healthy but have stghely |
tumors might also be eligible.

Even for people who are eligible, there can be a long wait before a liver becomes
available. Doctors are looking at using other treatments, such as ablation, to pealpekee
cancer in check until a new liver is available.

Radiation treatment

The big problem with using radiation against liver cancer is that it also Iheathy

liver tissue. Researchers are now working on ways to focus radiation just ondbe ca
sparing the nearby normal liver tissue. Some new methods of giving radiatiomnare be
tried, such as using drugs (called radiosensitizers) that make cancerspanrto
radiation.

Targeted therapy

New drugs are being made that work in a different way from standard chemo drugs.
These newer drugs are aimed at (target) exact parts of cancer cells.

Tumor blood vessels are the target of some newer drugs. Liver tumors needagw bl
vessels in order to grow. The drug sorafenib (Nex3varhich is already used for some
liver cancers that can't be removed, works in part by keeping new blood vessel from
forming. This drug is now being studied for use earlier in the course of theadiseas
Doctors are also looking at whether giving it along with chemo or with otlgetéar
drugs may help it work better.

Bevacizumab (Avasti?) and other drugs that target blood vessel growth are also being
studied for use against liver cancer.

Some new drugs have different targets. For instance, a drug called erlotiriby®),
which targets a protein called EGFR on cancer cells, has shown to help some péople wit
advanced liver cancer in early studies. Other targeted drugs are beind,dtuglie

Chemo

New forms of chemo used along with other treatments are being tested in thialsaA
small number of tumors respond to chemo, but chemo has not yet been shown to help
patients live longer.

How can | learn more about liver cancer?

From your American Cancer Society

The following information may also be helpful to you. These materials maydeeed
from our toll-free number, 1-800-227-2345.



Liver Cancer Detailed Guide (also in Spanish)

After Diagnosis: A Guide for Patients and Families (also in Spanish)

Caring for the Patient With Cancer at Home (also in Spanish)

Clinical Trials: What You Need to Know (also in Spanish)

Imaging (Radiology) Tests

Pain Control: A Guide for Patients and Families (also in Spanish)

Surgery (also available in Spanish)

Understanding Chemotherapy: A Guide for Patients and Families (also irsl9pani
Understanding Radiation Therapy: A Guide for Patients and Familiesr{édgmnish)
When Your Cancer Comes Back: Cancer Recurrence

Thefollowing books are available from the American Cancer Society. Call usto ask
about costs or to place your order.

American Cancer Society Complete Guide to Complementary & Alternative Cancer
Therapies

American Cancer Society Complete Guide to Nutrition for Cancer Survivors
American Cancer Society's Guide to Pain Control, Second Edition

Cancer in the Family: Helping Children Cope With a Parent's lliness
American Cancer Society Complete Guide to Family Caregiving

What Helped Me Get Through: Cancer Patients Share Wisdom and Hope
What to Eat During Cancer Treatment

When the Focus Is on Care: Palliative Care and Cancer

National organizations and Web sites*

Along with the American Cancer Society, other sources of information and support
include:

American Liver Foundation
Toll-free number: 1-800-GO-LIVER (1-800-465-4837)
Web site: www.liverfoundation.org

National Cancer Institute
Toll-free number: 1-800-4-CANCER (1-800-422-6237)
Web site: www.cancer.gov



United Network for Organ Sharing
Toll-free number: 1-888-894-6361
Web site: www.unos.org

*Inclusion on this list does not imply endorsemanthe American Cancer Society.

No matter who you are, we can help. Contact us anytime, day or night, for intarmati
and support. Call us 4t800-227-2345 or visit www.cancer.org.
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