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Liver Cancer

What is cancer?

The body is made up of trillions of living cells. Normal body cells grow, dividenetv
cells, and die in an orderly way. During the early years of a persay'adifmal cells divide
faster to allow the person to grow. After the person becomes an adult, nedieeé 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. Thararare
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(grpw 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 eveandalirects all its
actions. In a normal cell, when DNA gets damaged the cell either repattartiage or the

cell dies. In cancer cells, the damaged DNA is not repaired, but the cell doedike dli

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 leukeahyaforan
tumors. Instead, these cancer cells involve the blood and blood-forming organs antkcircula
through other tissues where they grow.

Cancer cells often travel to other parts of the body, where they begin to groarmnakefv
tumors that replace normal tissue. This process is called metasthapdins 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 bahégh Benign tumors 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, they atspozad to
other parts of the body (metastasize). These tumors are almost netheeitening.

What is liver cancer?

Only cancers that start in the liver are called liver cancer. To understanddncer, it helps
to know about the normal structure and function of the liver.

About the liver

The liver is the largest internal organ. It lies under your right ribs junatle your right
lung. It is shaped like a pyramid and divided into right and left lobes. The lobesthes f



divided into segments.
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Unlike most other organs, the liver gets blood from 2 sourcesetbatic arterysupplies the
liver with blood rich in oxygen from the heart, and gwetal veinbrings nutrient-rich blood
from the intestines.

You cannot live without your liver. It has several important functions:

* It breaks down and stores many of the nutrients absorbed from the intestireuthat y
body needs to function. Some nutrients must be changed (metabolized) in the liver before
they can be used by the rest of the body for energy or to build and repair body tissues.

* It makes most of the clotting factors that keep the body from bleeding too much when
you are cut or injured.

* It secretes bile into the intestines to help absorb nutrients (especisjly fat



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

The liver is made up mainly of cells calledpatocytesit also contains other types of cells,
including cells that line its blood vessels and cells that line small tubeslinghealledbile

ducts The bile ducts extend out of the liver and carry bile from the liver to the gallbladder or
directly to the intestines.

These different types of cells in the liver can form several types ojmaali (cancerous) and
benign (non-cancerous) tumors. These tumors have different causes, are trieameadlgif
and have a different prognosis (outlook).

Benign liver tumors

Benign tumors sometimes grow large enough to cause problems, but they do not grow into
nearby tissues or spread to distant parts of the body. If they need to be treatderinegra
usually be cured with surgery.

Hemangioma

The most common type of benign liver tumor, hemangiomas, start in blood vessels. Most
hemangiomas of the liver cause no symptoms and do not need treatment. But some may
bleed and need to be removed surgically.

Hepatic adenoma

Hepatic adenoma is a benign tumor that starts from hepatocytes (the mainltypecsil).

Most cause no symptoms and do not need treatment. But some eventually cause symptoms,
such as pain or a mass in the abdomen (stomach area) or blood loss. BecauseriBkre is a
that the tumor could rupture (leading to severe blood loss) and a small risk that it could
eventually develop into liver cancer, most experts usually advise surgemngdeer¢he tumor

if possible.

Using certain drugs may increase the risk of getting these tumors. Wawve higher

chance of having one of these tumors if they take birth control pills, although tis.is r

Men who use anabolic steroids may also develop these tumors. Adenomas may shrink when
the drugs are stopped.

Focal nodular hyperplasia

Focal nodular hyperplasia (FNH) is a tumor-like growth made up of severalpes| ty
(hepatocytes, bile duct cells, and connective tissue cells). Although FNH taradrsnign,
it can be hard to tell them apart from true liver cancers, and doctors someimee them



when the diagnosis is unclear. If you have symptoms from an FNH tumor, it can bedemove
with surgery.

Both hepatic adenomas and FNH tumors are more common in women than in men.

Types of primary liver cancer

A cancer that starts in the liver is calladimary liver cancer. There is more than one kind of
primary liver cancer.

Hepatocellular carcinoma (hepatocellular cancer)

This is the most common form of liver cancer in adults. It is also sometinhed lighatoma
About 4 of 5 cancers that start in the liver are this type.

Hepatocellular cancer (HCC) can have different growth patterns:

* Some begin as a single tumor that grows larger. Only late in the diseasespoead to
other parts of the liver.

» A second type seems to start as many small cancer nodules throughout the liver anot jus
single tumor. This is seen most often in people with cirrhosis (chronic liver daaratje)
is the most common pattern seen in the United States.

Under a microscope, doctors can distinguish several subtypes of HCC. Most often these
subtypes do not affect treatment or prognosis (outlook). But one of these subtypes,
fibrolamellar, is important to recognize. This type is rare, making up less than 1% of HCCs.
This type is most often seen in women younger than age 35, and often the rest of ihie liver
not diseased. This subtype generally has a better outlook than other forms of HCC.

I ntrahepatic cholangiocar cinoma (bile duct cancer)

About 10% to 20% of cancers that start in the liver are intrahepatic cholangiocasinom
These cancers start in the cells that line the small bile ducts (tubesrtiddileato the
gallbladder) within the liver. (Most cholangiocarcinomas actually stahe bile ducts
outside the liver.)

Although the rest of this document deals mainly with hepatocellular cancers,
cholangiocarcinomas are often treated the same way. For more detfmtethtion on this
type of cancer, see our documeBite Duct (Cholangiocarcinoma) Cancer

Angiosar coma and hemangiosar coma

These are rare cancers that begin in cells lining the blood vessels oéth@&wple who
have been exposed to vinyl chloride or to thorium dioxide (Thorotrast) are more likely to



develop these cancers. See the section "What are the risk factors foativer Some
other cases are thought to be caused by exposure to arsenic or radium, or to ad inherit
condition known asereditaryhemochromatosign about half of all cases, no likely cause
can be identified.

These tumors grow quickly and are usually too widespread to be removed sulnichk
time they are found. Chemotherapy and radiation therapy may help slow the,diséase
these cancers are usually very hard to treat. These cancerstactlikeaother sarcomas.
For more information, see our docum&aircoma — Adult Soft Tissue Cancer

Hepatoblastoma

Thisis a very rare kind of cancer that developshidren, usually in those younger than 4
years old. The cells of hepatoblastoma are similar to fetal liver céltsut® out of 3
children with these tumors are treated successfully with surgery amibttierapy, although
the tumors are harder to treat if they have spread outside the liver.

Secondary liver cancer

Most of the time when cancer is found in the liver it did not start there but has spread
(metastasized) from somewhere else in the body, such as the pancreas, cosm, stom
breast, or lung. Because this cancer has spread from its original (preneyy)is a
secondary liver cancer. These tumors are named and treated based on thegiisgemar
(where they started). For example, cancer that started in the lung arditspttealiver is
calledlung cancer with spread to the liverot liver cancer, and it is treated as lung cancer.

In the United States and Europe, secondary (metastatic) liver tumorsr@eaommon than
primary liver cancer. The opposite is true for many areas of Asia an@Afric

For more information on liver metastases from different types of casequr documents
on specific cancer types, as well as our docunfahtanced Cancer.

Most of the remaining content in this document refersonly to hepatocellular cancer.

What are the key statistics about liver cancer?

The American Cancer Society’s estimates for primary liver camceingrahepatic bile duct
cancer in the United States for 2014 are:

» About 33,190 new cases (24,600 in men and 8,590 in women) will be diagnosed
» About 23,000 people (15,870 men and 7,130 women) will die of these cancers

The percentage of Americans developing liver cancer has been rising slosdyeral
decades.



Liver cancer is seen more often in men than in women. An average man's lifskiroe
getting liver or intrahepatic bile duct cancer is about 1 in 81, while an averagangaisk
is about 1 in 196. Most cases occur in people with certain risk factors (see thie 'S&/ttat
are the risk factors for liver cancer?").

The average age at diagnosis of liver cancer is 63. More than 95% of people diagtiose
liver cancer are 45 years of age or older. About 3% are between 35 and 44 pejersuod
about 2% are younger than 35.

This cancer is much more common in countries in sub-Saharan Africa and Soutleast As
than in the US. In many of these countries it is the most common type of cancethore
700,000 people are diagnosed with this cancer each year throughout the world. ldeer can
is also a leading cause of cancer deaths worldwide, accounting for more than 600/@00 deat
each year.

What are the risk factors for liver cancer?

A risk factor is anything that affects your chance of getting a skseaich as cancer.
Different cancers have different risk factors. Some risk factors, lik&isigy can be
changed. Others, like a person's age or family history, can't be dhange

But risk factors don't tell us everything. Having a risk factor, or evenaeavsk factors,
does not mean that you will get the disease. And some people who get the digelaaeema
few or no known risk factors.

Scientists have found several risk factors that make a person more likely lmpdeve
hepatocellular carcinoma (HCC).

Gender

Hepatocellular carcinoma is much more common in males than in females. Muahisf thi
probably because of behaviors affecting some of the risk factors described Dleé
fibrolamellar subtype of HCC is more common in women.

Race/ethnicity

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



Cirrhosis

Cirrhosis is a disease in which liver cells become damaged and are ddp}astzr tissue.
People with cirrhosis have an increased risk of liver cancer. Most (but notaglg peho
develop liver cancer already have some evidence of cirrhosis.

There are several possible causes of cirrhosis. Most cases in the UaiiésdoScur in people
who abuse alcohol or have chronic HBV or HCV infections.

Non-alcoholic fatty liver disease, a condition in which people who consume little or no
alcohol develop a fatty liver, is common in obese people. People with a type of thse disea
known asnon-alcoholic steatohepatitiiNASH) might go on to develop cirrhosis.

Some types of autoimmune diseases that affect the liver can also cenmg<ciFor

example, there is also a disease cgtiaahary biliary cirrhosis (PBC)PBC seems to be an
autoimmune condition, in which the immune system attacks the bile ducts in the liver. This
causes the bile ducts to become damaged and even destroyed and can lead to cirrhosis
People with advanced PBC have a high risk of liver cancer.

Certain types of inherited metabolic diseases (see below) can causarmabthe liver that
lead to cirrhosis.

Chronic viral hepatitis

Worldwide, the most common risk factor for liver cancer is chronic (long-teregtion
with hepatitis B virus (HBV) or hepatitis C virus (HCV). These infectiond teecirrhosis of
the liver (see above) and are responsible for making liver cancer the mosbica@aumser in
many parts of the world.

In the United States, infection with hepatitis C is the more common cause of Hil&€inv
Asia and developing countries, hepatitis B is more common. People infected with both
viruses have a high risk of developing chronic hepatitis, cirrhosis, and liver céheaisk
is even higher if they also drink alcohol heavily.

HBV and HCV can spread from person to person through sharing contaminated needles
(such as in drug use), unprotected sex, or childbirth. They can also be passed on through
blood transfusions, although this is very rare in the United States since tlué btaad

product testing for these viruses. In developing countries, children sometimesct

hepatitis B infection from prolonged contact with family members who aretéafec

HBV is more likely to cause symptoms, such as a flu-like illness and a yajj@iithe eyes
and skin (jaundice). But most people recover completely from HBV infection witleww a
months. Only a very small percentage of adults become chronic carriers (anchigher a
risk for liver cancer). Infants and small children who become infected haviex higk of
becoming chronic carriers.



HCV, on the other hand, is less likely to cause symptoms. But most people with HCV
develop chronic infections, which are more likely to lead to liver damage or evear.canc

Other viruses, such as the hepatitis A virus and hepatitis E virus, can also causs. li&at
people infected with these viruses do not develop chronic hepatitis or cirrhosis, and do not
have an increased risk of liver cancer.

Heavy alcohol use

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

Obesity

Being obese (very overweight) increases the risk of developing liver cainteis probably
because it can result in fatty liver disease and cirrhosis.

Type 2 diabetes

Type 2 diabetes has been linked with an increased risk of liver cancer, usytients

who also have other risk factors such as heavy alcohol use and/or chronic viraish@jhait
risk may be increased because people with type 2 diabetes tend to be overweigbé or ob
which in turn can cause liver problems.

Inherited metabolic diseases
Certain inherited metabolic diseases can lead to cirrhosis.

People withhereditary hemochromatosabsorb 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, it can lead to cirrhosis and liver cancer.

Other rare diseases that increase the risk of liver cancer include:
» Tyrosinemia
» Alphal-antitrypsin deficiency
* Porphyria cutanea tarda
» Glycogen storage diseases

* Wilson disease



Aflatoxins

These cancer-causing substances are made by a fungus that contaminateswleeat,
soybeans, ground nuts, corn, and rice. Storage in a moist, warm environment can lead to the
growth of this fungus. Although this can occur almost anywhere in the world, dres m

common in warmer and tropical countries. Developed countries such as the Uniged6tiat
those in Europe regulate the content of aflatoxins in foods through testing.

Long-term exposure to these substances is a major risk factor for liver.céhe risk is
increased even more in people with hepatitis B or C infections.

Vinyl chloride and thorium dioxide (Thorotrast)

Exposure to these chemicals raises the risk of angiosarcoma of the liviire(seetion,
“What is liver cancer?”). It also increases the risk of developing cholaarginoma and
hepatocellular cancer, but to a far lesser degree. Vinyl chloride israceth@ised in making
some kinds of plastics. Thorotrast is a chemical that in the past was injecteaheto s
patients as part of certain x-ray tests. When the cancer-causing igopéthese chemicals
were recognized, steps were taken to eliminate them or minimize expo$oueent
Thorotrast is no longer used, and exposure of workers to vinyl chloride is semtiated.

Anabolic steroids

Anabolic steroids are male hormones used by some athletes to increasectigtin sind
muscle mass. Long-term anabolic steroid use can slightly increassktio¢ mepatocellular
cancer. Cortisone-like steroids, such as hydrocortisone, prednisone, and dexametlbasone
not carry this same risk.

Arsenic

Drinking water contaminated with naturally occurring arsenic, such agtaisbme wells,
over a long period of time increases the risk of some types of liver canceis Troge
common in parts of East Asia, but it might also be a concern in some areas of tde Unite
States.

Infection with parasites

Infection with the parasite that causes schistosomiasis can cause minagyedand is linked to
liver cancer. This parasite is not found in the US, but infection can occur in Asiag,/Asnid
South America.



Tobacco use

Smoking increases the risk of getting liver cancer. Former smokers haveraikkithan
current smokers, but both groups have a higher risk than those who never smoked.

Factors with unclear effects on liver cancer risk

Birth control pills

In rare cases, birth control pills, also knowroea contraceptivescan cause benign tumors
calledhepatic adenomagut it is not known if they increase the risk of hepatocellular

cancer. Some of the studies that have looked at this issue have suggested thera himky b

but most of the studies were not of high quality and looked at types of pills that are o longe
used. Current birth control pills use different types of estrogens, diffetenges doses, and
different combinations of estrogens with other hormones. It is not known if the newer pills
increase liver cancer risk.

Do we know what causes liver cancer?

Although several risk factors for hepatocellular cancer are known (seat ‘aféhthe risk
factors for liver cancer?"), exactly how these may lead normal liVlsrtoebecome
cancerous is only partially understood.

Cancers develop when the DNA of cells is damaged. DNA is the chemicahiofeaar

cells that makes up ogenes- the instructions for how our cells function. We usually look
like our parents because they are the source of our DNA. But DNA affects motethave
look.

Some genes have instructions for controlling when cells grow, divide into new odlldiea
Genes that help cells grow and divide are callecbgenesGenes that slow down cell
division or cause cells to die at the right time are cailatbr suppressor geneSancers can
be caused by DNA changes that turn on oncogenes or turn off tumor suppressor genes.
Several different genes usually need to have changes for a cell to becwemas.

Certain chemicals that cause liver cancer, such as aflatoxins, are kndamage the DNA
in liver cells. For example, studies have shown that aflatoxins can damaigeSBieimor
suppressor gene, which normally works to prevent cells from growing too mutiagedo
theTP53gene can lead to increased growth of abnormal cells and formation of cancers.

Infection of liver cells with hepatitis viruses can also damage DNA. Thassegihave their
own DNA, which carries instructions on how to infect cells and produce more viruses. In
some patients, this viral DNA can insert itself into a liver cell's DNA, witanay affect the
cell's genes. But scientists still don't know exactly how this might leaahtzec.



Although scientists are starting to understand how liver cancer develops, muchusbbem
learned. Liver cancer clearly has many different causes, and thenedangbtedly many
different genes involved in its development. It is hoped that a more complete umtiagsta
of how liver cancers develop will help doctors find ways to better prevent and tmeat the

Can liver cancer be prevented?

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

Avoiding and treating hepatitis infections

Worldwide, the most significant risk factor for liver cancer is chronic tidaavith hepatitis

B virus (HBV) and hepatitis C virus (HCV). These viruses can spread from perpersbn

through sharing contaminated needles (such as in drug use) and through unprotected sex, so
some of these cancers may be prevented by not sharing needles and by ussey safer
practices (such as consistent use of condoms).

A vaccine to help prevent HBV infection has been available since the early. T6809dS
Centers for Disease Control and Prevention (CDC) recommends that all chifdvesil as
adults at risk get this vaccine to reduce the risk of hepatitis and liver cancer.

There is no vaccine for HCV. Preventing HCV infection, as well as HBV iofeati people

who have not been immunized, is based on understanding how these infections occur. These
viruses can be spread through sharing contaminated needles (such as in drug use),
unprotected sex, and through childbirth.

Blood transfusions were once a major source of hepatitis infection as wtetle@use blood
banks in the United States test donated blood to look for these viruses, the risk of getting a
hepatitis infection from a blood transfusion is extremely low.

People at high risk for HBV or HCV should be tested for these infections so they can be
watched for liver disease and treated if needed.

According to the CDC, you are at risk of having hepatitis B if you:
» Have sex with someone who is infected
» Have multiple sex partners
» Have a sexually transmitted disease
» Are a man who has sex with other men

* Inject drugs



* Live with a person who has chronic HBV

* Travel to countries where many people have HBV

» Are exposed to blood on the job

* Get long-term hemodialysis
A baby born to a mother that is infected with HBV is also at risk for being infected.
The CDC recommends that you get tested for HCV if any of the followinguae tr

* You were born from 1945 through 1965 (this is because most of the people in the US that
are infected with HCV were born in these years)

* You ever injected drugs (even just once or a long time ago)
* You needed medicine for a blood clotting problem before 1987

* You received a blood transfusion or organ transplant before July 1992 (when blood and
organs started being screened for HCV)

* You are on long-term hemodialysis
* You are infected with HIV

Treatment of chronic HCV with medicine for about 6 months to a year can dkniina

many people. One of the problems with this treatment is that it can cause Sdeezffects,
including flu-like symptoms, fatigue, depression, and low blood cell counts, which can make
it hard to take.

A number of drugs can be used to treat chronic HBV. These drugs have been shown to
reduce the number of viruses in the blood and lessen liver damage. Although they do not cure
the disease, they lower the risk of cirrhosis and might lower the risk of lineeicas well.

Limiting alcohol and tobacco use

Drinking alcohol can lead to cirrhosis, which can lead to liver cancer. Not driakdiogol or
drinking only in moderation could help prevent liver cancer.

Since smoking also increases the risk of liver cancer, not smoking will alenpemme of
these cancers. If you smoke, quitting will help lower your risk of this carcereldas many
other cancers and life-threatening diseases.



Getting to and staying at a healthy weight

Avoiding obesity might be another way to help protect against liver cancer. Pduapbeev
obese are more likely to have fatty liver disease and diabetes, both of which hawekaeken |
to liver cancer.

Limiting exposure to cancer-causing chemicals

Changing the way certain grains are stored in tropical and subtropicalieswotuld reduce
exposure to cancer-causing substances such as aflatoxins. Many developeescalveddy
have regulations to prevent and monitor grain contamination.

Most developed countries also have regulations to protect consumers and workers from
certain chemicals known to cause liver cancer. For example, the US Envirahment
Protection Agency (EPA) limits the allowable level of arsenic in drinking@matthe United
States. But this may continue to be a problem in areas of the world where natgathyng
arsenic commonly gets into drinking water.

Treating diseases that increase liver cancer risk

Certain inherited diseases can cause cirrhosis of the liver, increasirktfoe liver cancer.
Finding and treating these diseases early in life could lower this riskx&opée, all
children in families with hemochromatosis should be screened for the diseasatautlitre
they have it. Treatment regularly removes small amounts of blood to lower the arhount
excess iron in the body.

Can liver cancer be found early?

It is often hard to find liver cancer early because signs and symptoms often gpeet a
until it is in its later stages. Small liver tumors are hard to detect onsicphgxam because
most of the liver is covered by the right rib cage. By the time a tumor can,berfegiht
already be quite large.

There are no widely recommended screening tests for liver cancer in péapéee not at
increased risk. (Screening is testing for cancer in people without anysyspBut testing
may be recommended for some people at higher risk.

Many patients who develop liver cancer have long-standing cirrhosis (scer fiismation
from liver cell damage). Doctors may do tests to look for liver cancer if anpatith
cirrhosis gets worse for no apparent reason.

For people at higher risk of liver cancer due to cirrhosis (from any causdjeorconditions,
most doctors recommend liver cancer screening every 6 to 12 months with alphatéatopr



(AFP) blood tests and ultrasound exams. But it's not yet clear if screesity ie more
effective treatment of liver cancer.

Alpha-fetoprotein (AFP) blood test

AFP is a protein that is normally present at high levels in the blood of fetuses buatvgme
shortly after birth. When it is found in the blood of adults, it suggests they may have live
cancer or a germ cell tumor of the testicle (in men) or ovary (in women).

AFP blood tests may be used to look for early tumors in people at high risk for inegrca

This test is often done every 6 to 12 months along with an ultrasound. But these tests usually
are not used to screen people at average risk for liver cancer because ti@yabrays

accurate:

» Some liver tumors do not make a lot of this protein.

» Often by the time the AFP level is elevated, the tumor is too large to be remat/ador
already spread outside the liver.

* Some non-cancerous liver diseases can also raise AFP levels.

In areas of the world where liver cancer is very common, using the AFP blooaktest f
screening has detected many tumors at an earlier stage. Still, npemnisdgel that it isn't an
accurate enough test by itself for people living in the United States and Europe. They
recommend ultrasound as the main test, often along with the AFP test.

Ultrasound

Ultrasound uses sound waves and their echoes to produce a picture of internal organs or
masses. A small instrument callett@ansducergives off sound waves and picks up the
echoes as they bounce off the organs. The echoes are converted by a corputdaak-
and-white image. This test can show masses (tumors) growing in the liven, @am then be
tested for cancer, if needed.

This is a very easy test to have, and it uses no radiation. For most ultrasound exams, y
simply lie on a table while the transducer (which is shaped like a wand) is moved anound
the skin over the part of your body being looked at. Usually, the skin is first |l agth

gel.

This test is used in people with certain liver cancer risk factors to help ficdrsaearlier.
Many experts recommend that the test be done every 6 to 12 months. But no one knows for
certain how often is really best.



Who should be screened?

Screening for liver cancer is not recommended for people who are not at incrglasét r
this time there are no screening tests thought to be helpful for screening in tfa gene
population.

People at higher risk for liver cancer may be helped by screening. Manysd@edtommend
testing people with cirrhosis (from any cause), especially if the cisrigso severe that the
patient is on the waiting list to receive a liver transplant. Without screenaagcar may
develop while the person is waiting for a transplant. Finding cancer earlyyusaddés it
more likely that the patient will survive longer. Early cancer will also mbgegerson up on
the transplant waiting list.

Most doctors also recommend that certain people with chronic hepatitis B viB\g (H
infections be screened, especially those with a family history of liveecaifrican
Americans, and Asian Americans.

In other groups at increased risk, the benefits of screening may not be a$ pteathink
you are at increased risk for liver cancer, ask your doctor if screenimggpadaoption for
you.

Signs and symptoms of liver cancer

Signs and symptoms of liver cancer often do not show up until the later stages ofdke,dise
but sometimes they may show up sooner. If you go to your doctor when you first notice
symptoms, your cancer might be diagnosed earlier, when treatment iskelggbl be

helpful. Some of the most common symptoms of liver cancer are:

* Weight loss (without trying)

* Loss of appetite

» Feeling very full after a small meal

* Nausea or vomiting

* An enlarged liver, felt as a mass under the ribs on the right side
» An enlarged spleen, felt as a mass under the ribs on the left side
 Pain in the abdomen or near the right shoulder blade

» Swelling or fluid build-up in the abdomen

* Itching

* Yellowing of the skin and eyes (jaundice)



Some other symptoms that can occur include fever, enlarged veins on the belly that become
visible through the skin, and abnormal bruising or bleeding.

People who have chronic hepatitis or cirrhosis may feel worse than usual or just have
changes in lab test results, such as AFP levels.

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

* High blood calcium levels (hypercalcemia), which can cause nausea, confusion,
constipation, weakness, or muscle problems

* Low blood sugar levels (hypoglycemia), which can cause fatigue or fainting
* Breast enlargement (gynecomastia) and/or shrinking of the testiclesiin me

* High counts of red blood cells (erythrocytosis) which can cause someone to lookired a
flushed

* High cholesterol levels

Many of the signs and symptoms of liver cancer can also be caused by other conditions,
including other liver problems. Still, if you have any of these problemanipsritant to see
your doctor right away so the cause can be found and treated, if needed.

How is liver cancer diagnosed?

If you have some of the signs and symptoms of liver cancer, your doctor will tngdtid fi
they are caused by liver cancer or something else.

Medical history and physical exam

Your doctorwill ask about your medical history to check for risk factors and learn more
about your symptoms. Your doctor will also examine you to look for signs of liverrcance
and other health problems, probably paying special attention to your abdomen and check
your skin and the whites of your eyes looking for jaundice (a yellowish color).

If symptoms and/or the results of the physical exam suggest you might\evealcer,
more involved tests will probably be done. These might include imaging testsstilatel
other procedures.

Imaging tests

Imaging tests use x-rays, magnetic fields, or sound waves to crearepict the inside of
your body. Imaging tests are done for a number of reasons, including:



» To help find suspicious areas that might be cancerous

» To help diagnose liver cancer

» To help a doctor guide a biopsy needle into a suspicious area to take a sample
» To learn how far cancer might have spread

» To help guide certain treatments in the liver

» To help determine if treatment has been effective

* To look for a possible recurrence of the cancer

People who have (or may have) liver cancer may get one or more of the followsng tes

Ultrasound

This test uses sound waves and can be used to look for tumors in the liver. It is described in
the section "Can liver cancer be found early?"

Computed tomography (CT)

The CT scan is an x-ray test that produces detailed cross-sectional impag@sktody. A

CT scan of the abdomen is very useful in identifying many types of liver turhogs |

provide precise information about the size, shape, and position of any tumors in the liver or
elsewhere in the abdomen, as well as nearby blood vessels. CT scans can also be used to
guide a biopsy needle precisely into a suspected tumor (callédgaided needle biopgyif

you are found to have liver cancer, a CT of your chest may also be done to look foepossibl
spread to the lungs.

A CT scanner has been described as a large donut, with a narrow table in the middig openi
You will need to lie still on the table while the scan is being done. CT scans taketlmger
regular x-rays, and you might feel a bit confined by the ring while therpgare being

taken.

For this test, you may be asked to drink 1 to 2 pints of a liquid calé#adontrast This
helps outline the intestine so that certain areas are not mistaken for tumors.yalsona
receive an IV (intravenous) line through which a different kind of contidstontrast) is
injected. This helps better outline structures in your body. The injection canscemee
flushing (redness and warm feeling). Some people are allergic and get hiwslgymore
serious reactions like trouble breathing and low blood pressure. Be sure to tellttnefdoc
you have any allergies or ever had a reaction to any contrast mateddbus-rays.

If your doctor suspects you may have liver cancer, you may have one set oh€ bisgaur
abdomen taken before you get IV contrast. Other sets of scans may then be taken ove
next several minutes as the contrast passes through the liver and other parts of. the bod



These sets of scans (together known &phaseor multiphase CT scgrcan help spot
different types of liver tumors.

Magnetic resonance imaging (MRI)

Like CT scans, MRI scans provide detailed images of soft tissues in the bodyRBatahs
use radio waves and strong magnets instead of x-rays. The energy frodidiveanges is
absorbed and then released in a pattern formed by the type of body tissue andrby certa
diseases. A computer translates the pattern into a very detailed image of geateody.

When MRI is used to look at liver tumors, several sets of images may be taken. éftestth
set is done, a contrast material calijdioliniumis injected into a vein to help see details
more clearly. Then other sets are taken over the next several minutes@g s moves
through the liver and other parts of the body. This is knowdyaamic contrast-enhanced
MRI.

MRI scans can be very helpful in looking at liver tumors. Sometimes they tarberlign
tumor from a malignant one. They can also be used to look at blood vessels in and around the
liver, and can help show if liver cancer has spread to other parts of the body.

MRI scans may be a little more uncomfortable than CT scans, and they oftémmtake

You may be placed inside a narrow tube, which is confining and can upset people with a fear
of enclosed spaces. Special more open MRI machines can sometimes be used ingtead, but t
drawback is that the pictures may not be as clear. The MRI machine also makeg aod

clicking noises that you may find disturbing. Some places will provide earmdgsg block

these noises out.

Angiography

An angiogram is an x-ray test that looks at blood vessels. Contrast medium, or dye, is
injected into an artery to outline blood vessels while x-ray images are takengrapiiy

can be used to show the arteries that supply blood to a liver cancer, which can help doctors
decide if a cancer can be removed and to help plan the operation. It can also be uped to he
guide some types of non-surgical treatment, such as embolization (seeitre sect
"Embolization therapy for liver cancer").

Angiography can be uncomfortable because the doctor doing the test has to put a small
catheter (a flexible hollow tube) into the artery leading to the liver totitheadye. Usually
the catheter is put into an artery in your inner thigh and threaded up into the liverArtery
local anesthetic is often used to numb the area before inserting the cathetethd dye is
injected quickly to outline all the vessels while the x-rays are being taken.

Angiography may also be done with a CT scanner (CT angiography) or an MRes¢MR
angiography). These techniques are often used instead of x-ray angidggapbge they can
give information about the blood vessels in the liver without the need for a cathétr in t



artery. You may still need an IV line so that a contrast dye can be injatiatie
bloodstream during the imaging.

Bone scan

A bone scan can help look for cancer that has spread to bones. Doctors don't usually order
this test for people with liver cancer unless you have symptoms such as bone pain, or if
there's a chance you may be eligible for a liver transplant to treatamcerc

For this test, a small amount of low-level radioactive material is ggeato a vein (IV). The
substance settles in areas of damaged bone throughout the entire skeleton ovesdle aou
couple of hours. You then lie on a table for about 30 minutes while a special camera detect
the radioactivity and creates a picture of the skeleton.

Areas of active bone changes appear as "hot spots” on the skeleton — that iFaittehat
radioactivity. These areas may suggest the presence of cancer, but néhdiskases can
also cause the same pattern. To distinguish between these conditions, other teségjing
such as plain x-rays or MRI scans, or even a bone biopsy might be needed.

More information on imaging tests can be found on our website, or in our documagimg
(Radiology) Tests

Other procedures

Other types of tests may be done if your doctor thinks you might have liver tandke
imaging test results aren’t conclusive.

L apar oscopy

In this procedure, a doctor inserts a thin, lighted tube with a small video cameraeod the
through a small incision (cut) in the front of the abdomen to look at the liver and other
internal organs. (Sometimes more than one cut is made.) This procedure is done in the
operating room. Usually you are under general anesthesia (in a deepateepph in some
cases you may be sedated (made sleepy) and the area of the incision wilbled.num

Laparoscopy can help plan surgery or other treatments, and can help doctons ttenfir

stage (extent) of the cancer. If needed, doctors can also insert insgdinmengh the

incisions to remove biopsy samples, which are then looked at under a microscope to make or
confirm the diagnosis of cancer.

Laparoscopy is usually done at an outpatient surgery center. Because the surgewkesl|
a small incision to insert the tubes, you should not have much pain after surgery. You should
be able to go home after you recover from the anesthesia.



Biopsy

A biopsy is the removal of a sample of tissue to see if it is cancer. Sometimasiytihay
to be certain that liver cancer is present is to take a biopsy and look at it undevscape.

But in some cases, doctors can be fairly certain that a person has livar lwased on the
results of imaging tests such as CT and MRI scans. In these cases, a lippst be
needed. Doctors are often concerned that sticking a needle into the tumor or otherwise
disturbing it without completely removing it might help cancer cells spread toartees.

This is a major concern if a liver transplant might be an option to try to cure tter cas

any spread of the cancer might make the person ineligible for a trangplants why some
experts recommend that patients who could be transplant candidates only have domgsies
at the center that would do the transplant.

If a biopsy is needed, it can be done in several ways.

Needle biopsy: A hollow needle is placed through the skin in the abdomen and into the liver.
The skin is first numbed with local anesthesia before the needle is placedeiffieed
needles may be used.

 For a fine needle aspiration (FNA) biopsy, tumor cells are sucked into a very ¢kile ne
with a syringe.

A core needle biopsy uses a slightly larger needle to get a bigger sample.

There are pros and cons to both types of needle biopsies. FNA can usually confirera canc
but sometimes it doesn't provide enough information to be sure about the type of cancer.
Some doctors prefer a core needle biopsy over an FNA, as it provides a largler aad
therefore, more information about the tumor. But the risk of complications is lower wit
FNA, especially when tumors are near large blood vessels.

The doctor may use ultrasound or CT scanning to guide the needle into the tumor. With this
approach, the doctor slowly advances the needle while checking its position withtlbaegeof
imaging tests. When the images show that the needle is in the tumor, a sampteésirem

and sent to the lab to be looked at under a microscope.

L apar oscopic biopsy: Biopsy specimens can also be taken during laparoscopy. This lets the
doctor see the surface of the liver and take samples of abnormal-appeasng area

Surgical biopsy: In some cases, a biopsy sample may not be obtained until surgery that is
meant to treat the tumor. An incisional biopsy (removing a piece of the tumor) or an
excisional biopsy (removing the entire tumor and some surrounding normal live) ttss

be done during an operation. But since doctors often prefer to know the exact type of tumor
before surgery, other types of biopsy methods may be used.

For more information about biopsies and how they are tested, see our docestey
Biopsy and Cytology Specimens for Cancer.



Lab tests
Your doctor may order lab tests for a number of reasons:
* To help diagnose liver cancer
* To help determine what might have caused your liver cancer

» To learn how well the liver is working, which may affect what types of treasyemnt
can have

» To get an idea of your general health and how well your other organs are wortkicly, w
also could affect what types of treatments you can have

» To see how well treatment is working

* To look for signs that the cancer has come back after treatment

Alpha-fetoprotein blood (AFP) test

This test is described in the section "Can liver cancer be found early®"dedzelpful in
determining if a liver mass might be cancer. A low or normal value on thiséasts it is
less likely you have liver cancer, while a high value makes it more likelythButest is not
always accurate, so other test and exam results also have to be taken into account.

This test can also be useful in people already diagnosed with liver cancer. ThevalF¢an
help determine what treatment options might be appropriate. During treatinectesttcan

be used to help give an idea of how well it is working, as the AFP level should go down if
treatment is effective. The test can be used after treatment as wadlk ol possible signs
that the cancer has come back (recurred).

Other blood tests

Liver function tests (LFTs): Because liver cancer often develops in livers already damaged
by hepatitis and/or cirrhosis, doctors need to know the condition of your liver befanegst
your treatment. A series of blood tests can help assess the condition of theypartliokr

not affected by the cancer. They measure levels of certain substancesogal that show
how well your liver is working.

If your liver is not healthy, you might not be able to have surgery to try to cucaricer, as
the surgery might require removal of a large part of your liver. This is encorproblem in
people with liver cancer.

Blood clotting tests: The liver also makes proteins that help blood clot when you are
bleeding. A damaged liver may not make enough of these clotting factors, whidh cou
increase your risk of bleeding. Your doctor may order blood tests such as a prothrombin tim
(PT) to help assess this risk.



Testsfor viral hepatitis: If liver cancer has not yet been diagnosed, your doctor might order
blood tests to check for hepatitis B and C. Results showing you have been infected with
either of these viruses may make it more likely that you have liver cancer

These tests are also done in people newly diagnosed with liver cancer, if they bese
done previously.

Kidney function tests: Tests of blood urea nitrogen (BUN) and creatinine levels are often
done to assess how well your kidneys are working.

Complete blood count (CBC): This test measures levels of red blood cells, white blood
cells (which fight infections), and platelets (which help the blood clot). It gimedea of
how well the bone marrow, where new blood cells are made, is functioning.

Blood chemistry tests and other tests: Blood chemistry tests check the levels of a number
of minerals and other substances in the blood, some of which might be affected by liver
cancer. For example, liver cancer can raise blood levels of calcium, while llcodey

levels may fall. Liver cancer can also sometimes cause cholestets to go up, so this
may be checked as well.

How is liver cancer staged?

The stage of cancer is a description of how widespread it is. The stageesfaaticer is one
of the most important factors in considering treatment options.

A staging system is a standard way for the cancer care team to sum oatidorabout
how far a cancer has spread. Doctors use staging systems to get anudegpalient's
prognosis (outlook) and to help determine the most appropriate treatment.

There are several staging systems for liver cancer, and not all doctdne ssene system.

The American Joint Committee on Cancer (AJCC) TNM system

This staging system is based on the results of the physical exam,grtesgs (ultrasound,
CT or MRI scan, etc.) and other tests, which are described in the section “H\ev ahcer
diagnosed?” as well as by the results of surgery if it has been done.

The TNM system for staging contains 3 key pieces of information:

» T describes the number and size of the prinbanyor (s), measured in centimeters (cm),
and whether the cancer has grown into nearby blood vessels or organs.

* N describes the extent of spread to nearby (regional) lyrogés.

* M indicates whether the cancer magtastasized (spread) to distant parts of the body.
(The most common sites of liver cancer spread are the lungs and bones.)



Numbers or letters that appear after T, N, and M provide more details about deeteof t
factors:

» The numbers 0 through 4 indicate increasing severity.

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

T groups

TX: Primary tumor cannot be assessed

TO: No evidence of primary tumor

T1: A single tumor (any size) that hasn't grown into blood vessels

T2: Either a single tumor (any size) that has grown into blood vessels, OR more than one
tumor where no tumor is larger than 5 cm (about 2 inches) across

T3a: More than one tumor, with at least one tumor larger than 5 cm across

T3b: At least one tumor (any size) that has grown into a major branch of a large treen of
liver (the portal or hepatic vein)

T4: The tumor (any size) has grown into a nearby organ (other than the gallbladddrg, OR t
tumor is growing into the thin layer of tissue covering the liver (called Sweral
peritoneum)

N groups

NX: Regional (nearby) lymph nodes cannot be assessed.

NO: The cancer has not spread to the regional lymph nodes.

N1: The cancer has spread to the regional lymph nodes.

M groups

MO: The cancer has not spread to distant lymph nodes or other organs.

M1: The cancer has spread to distant lymph nodes or other organs. Liver canceranost oft
spreads to the lining of the belly (peritoneum), the lungs, and to bones.

Stage grouping

Once the T, N, and M groups have been determined, they are then combined to give an
overall stage, using Roman numerals | to IV (1 to 4):



Stagel: T1, NO, MO: There is a single tumor (any size) that has not grown into any blood
vessels. The cancer has not spread to nearby lymph nodes or distant sites.

Stagell: T2, NO, MO: Either there is a single tumor (any size) that has grown into blood
vessels, OR there are several tumors, and all are 5 cm (2 inches) ordess Hue cancer
has not spread to nearby lymph nodes or distant sites.

StagelllA: T3a, NO, MO: There is more than one tumor, and at least one is larger than 5 cm
(2 inches) across. The cancer has not spread to nearby lymph nodes or distant sites.

Stagell1B: T3b, NO, MO: At least one tumor is growing into a branch of a major vein of the
liver (portal vein or hepatic vein). The cancer has not spread to nearby lymph nodes or
distant sites.

Stagell1C: T4, NO, MO: A tumor is growing into a nearby organ (other than the
gallbladder), OR a tumor has grown into the outer covering of the liver. The cancer has not
spread to nearby lymph nodes or distant sites.

StageIVA: Any T, N1, MO: Tumors in the liver can be any size or number and they may
have grown into blood vessels or nearby organs. The cancer has spread to nearby lymph
nodes. The cancer has not spread to distant sites.

StagelVB: Any T, Any N, M1: The cancer has spread to other parts of the body. (Tumors
can be any size or number, and nearby lymph nodes may or may not be involved.)

Other liver cancer staging systems

The staging systems for most types of cancer depend only on the extent oictre loat
liver cancer is complicated by the fact that most patients have damage tst thfetheir liver
along with the cancer. This also affects treatment options and prognosis.

Although the TNM system defines the extent of liver cancer in some detail, indbteke
liver function into account. Several other staging systems have been develdpecutda
both of these factors:

» The Barcelona Clinic Liver Cancer (BCLC) system
» The Cancer of the Liver Italian Program (CLIP) system
» The Okuda system

These staging systems have not been compared against each other. Some are ulsad mor
others in different parts of the world, but at this time there is no single stagitegsghat all
doctors use. If you have questions about the stage of your cancer or whichysystem
doctor uses, be sure to ask.



Child-Pugh score (cirrhosis staging system)

The Child-Pugh score is a measure of liver function, especially in people withsts:
Many people with liver cancer also have cirrhosis, and in order to treatriber cdoctors
need to know how well the liver is working. This system looks at 5 factors, the first 3 of
which are results of blood tests:

* Blood levels of bilirubin (the substance that can cause yellowing of the skines)d ey
* Blood levels of albumin (a major protein normally made by the liver)

» The prothrombin time (measures how well the liver is making blood clotting factors)
» Whether there is fluid (ascites) in the abdomen

* Whether the liver disease is affecting brain function

Based on these factors, liver function is divided into 3 classes. If all thésesfae normal,
then liver function is calledlass A Mild abnormalities arelass B and severe abnormalities
areclass C People with liver cancer and class C cirrhosis are often too sick foryorger
other major cancer treatments.

The Child-Pugh score is actually part of the BCLC and CLIP staging systentsoned
previously.

Localized resectable, localized unresectable, and advanced
liver cancer

Formal staging systems such as those described before can often help dcatmiaelet
patient's prognosis (outlook). But for treatment purposes, doctors often clagsifyancers
more simply, based on whether or not they can be entirely cut out (resectedjaBless
the medical term meaning "able to be removed by surgery."

L ocalized resectable cancers

These cancers can be completely removed by surgery. This would include nesastag
some stage Il cancers in the TNM system, in patients who do not have cirrhosia.Sordi}
number of patients with liver cancer have tumors in this group.

L ocalized unresectable cancers

Cancers that have not spread to the lymph nodes or distant organs but cannot be completely
removed by surgery are classified as localized unresectable. This would iscindearly-

stage cancers, as well as stage IlIA, 1lIB, and llIC canicettse TNM system. There are

several reasons that it might not be possible to safely remove a localizezhiicer. If the



non-cancerous part of your liver is not healthy (because of cirrhosis, fopejasurgery
might not leave enough liver tissue for it to function properly. Or curative sumggyynot be
possible if your cancer is spread throughout the liver or is close to the areathenkver
meets the main arteries, veins, and bile ducts.

Advanced cancers

Cancers that have spread to lymph nodes or other organs are classified addadvesee
would include stage IVA and IVB cancers in the TNM system. Most advanced dineers
cannot be treated with surgery.

Survival rates for liver cancer

Survival rates are often used by doctors as a standard way of discussisgnésggognosis
(outlook). Some patients might want to know the survival statistics for people iarsimil
situations, while others may not find the numbers helpful, or may even not want to know
them. If you do not want to read about the survival statistics for liver cangetpskie next
section.

The 5-year survival rate refers to the percentage of patients what lp@st5 years after

their cancer is diagnosed. Of course, many of these people live much longer them 5 yea
Five-yearrelative survival rates, such as the numbers below, assume that some people will
die of other causes and compare the observed survival with that expected for people without
the cancer. This is a more accurate way to describe the prognosis forspatile rat

particular type and stage of cancer.

To get 5-year survival rates, doctors have to look at people who were treatet aytsas
ago. Although the numbers below are among the most current we have available,
improvements in treatment since then may result in a more favorable outcome fer peopl
now being diagnosed with liver cancer.

Survival rates are often based on previous outcomes of large numbers of people who had the
disease, but they cannot predict what will happen in any particular persen'Kicag/ing

the type and the stage of a person's cancer is important in estimatirautiogk. But many

other factors may also affect a person's outcome, such as a person's ovénrdkseetially
whether or not they have cirrhosis), the treatment received, and how well tbe responds

to treatment. Even when taking these other factors into account, survival eatesgir

estimates at best. Your doctor can tell you how and if the numbers below apply to you.

The numbers below come from the National Cancer Institute's Surveillandenipiogy,
and End Results (SEER) database, and are based on patients who were diagnosed with liver
cancer (hepatocellular type) between 2003 and 20009.

The SEER database does not divide liver cancer survival rates by AJCC TNM stage
Instead, it groups cancer cases into summary stages:



* Localized means the cancer is still confined to the liver, and includes stages |, Il, and
some stage Ill cancers. This includes a wide range of cancers, some ofneteekiar to
treat than others.

* Regional means the cancer has grown into nearby organs or has spread to nearby lymph
nodes, and includes stages IlIC and IVA cancers.

 Distant means that the cancer has spread to distant organs or tissues and is the same as
stage IVB.

Stage 5-year Relative Survival Rate
Localized 28%

Regional 7%

Distant 2%

For all stages combined, the relative 5-year survival rate from liveecanabout 15%. Part
of the reason for this low survival rate is that most patients with liver carscenabe other
liver problems such as cirrhosis, which itself can be fatal.

In general, survival rates are higher for people who can have surgery to réeiocancer,
regardless of the stage. For example, studies have shown that patients Wjtlesaetdable
tumors 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 50%. For pethpeaviy-
stage liver cancers who are able to have a liver transplant, the 5-year sateivalin the
range of 60% to 70%.

How is liver cancer treated?

This information represents the views of the dactord nurses serving on the American Cancer S¢giety
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 rféitial 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 armmeat plan different from these general treatmenibog.
Don't hesitate to ask him or her questions about yeatment options.
General treatment information

After liver cancer is diagnosed and staged, your cancer care team guslygour treatment
options with you. Depending on your situation, you may have different types of doctors on
your treatment team. These doctors may include:

» A surgeon: a doctor who treats diseases with surgery.
* A radiation oncologist: a doctor who treats cancer with radiation therapy.
» A medical oncologist: a doctor who treats cancer with medicines such as bbsapygt

* A gastroenterologist: a doctor who specializes in treating diseasesdifjéistive
system, including the liver.

Many other specialists may be involved in your care as well, including nurdeiqnacs,
nurses, nutrition specialists, social workers, and other health professionals.

In creating your treatment plan, important factors to consider include tfee(stetent) of the
cancer and the health of the rest of your liver. But you and your cancer caniliezso
want to take into account the possible side effects of treatment, your oveltall &ed the
chances of curing the disease, extending life, or relieving symptoms. Basedefatters,
your treatment options may include:

 Surgery (partial hepatectomy or liver transplant)
» Tumor ablation

» Tumor embolization

* Radiation therapy

 Targeted therapy

* Chemotherapy

In some cases, doctors may recommend combining more than one of thesnteedtns
important to discuss all of your treatment options, including their goals andlpasde
effects, with your doctors to help make the decision that best fits your néedtsd very
important to ask questions if there is anything you’re not sure about. You can fingsote
guestions to ask in the section “What should you ask your doctor about liver cancer?”

If time permits, it might also be a good idea to seek a second opinion, especially ftors doc
experienced in treating liver cancer. A second opinion might provide more informaaual
help you feel more confident about the treatment plan being considered.



The next few sections describe the various types of treatments used foahger.cThis is
followed by a description of the most common approaches used for these cancers based on
their stage.

Liver cancer surgery

At this time, surgery, either with resection (removal of the tumor) or atliaesplant, offers
the only reasonable chance to cure liver cancer. If all known cancer in the liver is
successfully removed, you will have the best outlook.

Partial hepatectomy

Surgery to remove part of the liver is calfgattial hepatectomyThis operation is only
attempted if the person is healthy enough for surgery and all of the tumor camovede
while leaving enough healthy liver behind. Unfortunately, most liver cancenethe
completely removed. Often the cancer is in too many different parts of thaditeo large,
or has spread beyond the liver.

Imaging tests, such as CT or MRI with angiography are done first tbtheecancer can be
removed completely. Still, sometimes during surgery the cancer is found to be &orlarg
spread too far to be removed, and the surgery has to be cancelled.

More than 4 out of 5 people in the United States with liver cancer also have cirrhosis. In
someone with severe cirrhosis, removing even a small amount of liver tissuedgdgbeta
cancer might not leave enough liver behind to perform essential functions. People with
cirrhosis are eligible for surgery only if the cancer is small and thiklgeste a reasonable
amount of liver function left. Doctors often assess this function by assignihddaRTigh
score (see the section “How is liver cancer staged?”), which is a measurbdasis based
on certain lab tests and symptoms. Patients in class A are most likely to hagie kreu
function to have surgery. Patients in class B are less likely to be able tauhgewy/ s

Surgery is not typically an option for patients in class C.

Possiblerisks and side effects. Liver resection is a major, serious operation that should only
be done by skilled and experienced surgeons. Because people with liver cancehaseally
liver problems besides the cancer, surgeons have to remove enough of the liver getry t

all of the cancer, yet leave enough behind for the liver to function adequately.

A lot of blood passes through the liver, and bleeding after surgery is a major concern. On top
of this, the liver normally makes substances that help the blood clot. Damage torthe live
(both before the surgery and during the surgery itself) can add to potentiahfleedi

problems.

Other possible problems are similar to those seen with other major suegetiean include
infections, complications from anesthesia, blood clots, and pneumonia.



Another concern is that because the remaining liver still has the underlyeaséithat led to
the cancer, sometimes a new liver cancer can develop afterward.

Liver transplant

When it is available, a liver transplant may be the best option for some peoplenadith s

liver cancers. At this time, liver transplants can be an option for those with tumors tha
cannot be removed with surgery, either because of the location of the tumors or bezause t
liver is too diseased for the patient to withstand removing part of it. In genesalsidl to

treat patients with small tumors (either 1 tumor smaller than 5 cm across 8rt@mors no
larger than 3 cm) that have not invaded nearby blood vessels. It can also rarebphiera

for patients with resectable cancers (cancers that can be removed clyiplete

According to the Organ Procurement and Transplantation Network, about 1,200 liver
transplants were done in people with cancer in the liver in the United States in 2044t the |
year for which numbers are available. In most cases, the patients had livercdrscene

had bile duct cancer.

With a transplant, not only is the risk of a second new liver cancer significadtiged, but
the new liver will function normally.

Unfortunately, the opportunities for liver transplants are limited. Only about 6,006 &ixe
available for transplant each year, and most of these are used for patiermiseases other
than liver cancer. Increased awareness about the importance of organ donatessenéial
public health goal that could make this treatment available to more pati¢mis/ed cancer
and other serious liver diseases.

Most livers for transplants come from people who have just died. But in recentaysarall
number of patients have received part of a liver from a living donor (usually arelasee)

for transplant. The liver can regenerate some of its lost function over time af jtais

removed. Still, the surgery does carry some risks for the donor. Less than 250 living donor
transplants are done in the United States each year. Only a small number aktfam a
patients with liver cancer.

People needing a transplant must wait until a liver is available, which camtaloag for
some people with liver cancer. In many cases a person may get other treasonents
embolization or ablation (described in following sections), while waiting fivea
transplant. Or doctors may suggest surgery or other treatments first andrdnespkant if
the cancer comes back.

Possiblerisks and side effects: Like partial hepatectomy, a liver transplant is a major
operation with serious risks (bleeding, infection, blood clots, complications frorthasies
etc.). But there are some additional risks after this surgery.

People who get a liver transplant have to be given drugs to help suppress their immune
systems to prevent their bodies from rejecting the new organ. These dvaghdiaown



risks and side effects, especially the risk of getting serious infecBgrsippressing the

immune system, these drugs might also allow any remaining liver cancemtegno faster

than before. Some of the drugs used to prevent rejection can also cause high blood pressure,
high cholesterol, diabetes, can weaken the bones and kidneys, and can even lead to a new
cancer.

After a liver transplant, regular blood tests are important to check for sigims lobdy
rejecting the new liver. Sometimes liver biopsies are also taken to sgeiiforeis occurring
and if changes are needed in the anti-rejection medicines.

Tumor ablation for liver cancer

Ablation refers to treatments that destroy liver tumors without removing fhieese

techniques are often used in patients with no more than a few small tumors but for whom
surgery is not a good option (often because of poor health or reduced liver function). They
are less likely to cure the cancer than surgery, but they can still be veiyl Ferigome

people. These treatments are also sometimes used in patients waitifigeiotransplant.

Ablation is best used for tumors no larger than about 3 cm across. For slighttyuanges

(3 to 5 cm across), it may be used along with embolization (see next sectia)s®&ec
ablation often destroys some of the normal tissue around the tumor, it might not be a good
choice for treating tumors near major blood vessels, the diaphragm, or major tsle duc

This type of treatment typically does not require a hospital stay. Oftetipaldtan be done

without surgery by inserting a needle or probe into the tumor through the skin. The needle or
probe is guided into place with ultrasound or CT scanning. Sometimes, though, to be sure the
treatment is aimed at the right place, it may be done during surgery.

Radiofrequency ablation (RFA)

This procedure uses high-energy radio waves for treatment. The doctoransentsneedle-
like probe into the tumor. A high-frequency current is then passed through the tip of the
probe, which heats the tumor and destroys the cancer cells. This is a comnmoentreat
method for small tumors.

Ethanol (alcohol) ablation

This is also known gsercutaneous ethanol injection (PEI this procedure, concentrated
alcohol is injected directly into the tumor to kill cancer cells.

Microwave ther mother apy

In this procedure, microwaves transmitted through the probe are used to heat agditestro
abnormal tissue.



Cryosurgery (cryotherapy)

This procedure destroys a tumor by freezing it using a thin metal probe. Thespgoixed

into the tumor and then very cold gasses are passed through the probe to freeze the tumor,
killing the cancer cells. This method may be used to treat larger tumors thathehe

ablation techniques, but it sometimes requires general anesthesia yotare deeply

asleep and not able to feel pain).

Side effects of ablation therapy

Possible side effects after ablation therapy include abdominal pain, infectiee liver, and
bleeding into the chest cavity or abdomen. Serious complications are uncommon, but they
are possible.

Embolization therapy for liver cancer

Embolization is a procedure that injects substances to try to block or reduce the bload flow t
cancer cells in the liver.

The liver is unusual in that it has 2 blood supplies. Most normal liver cells are fed by
branches of the portal vein, whereas cancer cells in the liver are usgially branches of
the hepatic artery. Blocking the branch of the hepatic artery feeding the hetpsikill off
the cancer cells, but it leaves most of the healthy liver cells unharmed bawuget their
blood supply from the portal vein.

Embolization isan option for some patients with tumors that cannot be removed by surgery.
It can be used for tumors that are too large to be treated with ablation (usggitian 5

cm across). It can also be used with ablation. Embolization does reduce someaddhe bl
supply to the normal liver tissue, so it may not be a good option for some patients whose
liver has been damaged by diseases such as hepatitis or cirrhosis.

This type of treatment typically does not require a hospital stay.

It isn’t yet clear which of the 3 main types of embolization is better ma@&f long-term
outcomes.

Arterial embolization

Arterial embolization is also known &&ns-arterial embolizatiorfor TAE). In this
procedure a catheter (a thin, flexible tube) is put into an artery throughlasa the

inner thigh and threaded up into the hepatic artery in the liver. A dye is usuattgéhjeto
the bloodstream at this time to help the doctor monitor the path of the catheter via
angiography, a special type of x-ray. Once the catheter is in place, srtialepare injected
into the artery to plug it up.



Chemoembolization

Thisapproach, also known &sns-arterial chemoembolizatigier TACE) combines
embolization with chemotherapy. Most often, this is done either by using tiny beadsve
off a chemotherapy drug for the embolization. TACE can also be done by giving
chemotherapy through the catheter directly into the artery, then plugging apethe

Radioembolization (RE)

This techniqgue combines embolization with radiation therapy.

In the United States, this is done by injecting small radioactive beadsd{matirosphereps
into the hepatic artery. Brand names for these beads include Ther&3ptie&R-Spherés
Once infused, the beads lodge in the blood vessels near the tumor, where theysgnad| off
amounts of radiation to the tumor site for several days. The radiation trave\sshodr
distance, so its effects are limited mainly to the tumor.

Side effects of embolization

Possible complications after embolization include abdominal pain, fever, nausennfec
the liver, gallbladder inflammation, and blood clots in the main blood vessels of the liver.
Because healthy liver tissue can be affected, there is a risk thdutetion will get worse
after embolization. This risk is higher if a large branch of the hepatiy astembolized.
Serious complications are not common, but they are possible.

Radiation therapy for liver cancer

Radiation therapy uses high-energy rays to kill cancer cells. Therdfarertikinds of
radiation therapy.

External beam radiation therapy

This type of radiation therapy focuses radiation delivered from outside the body on the
cancer. This can sometimes be used to shrink liver tumors to relieve symptoms gach) a
but it is not used as often as other local treatments such as ablation or emboidthioagh
liver cancer cells are sensitive to radiation, this treatment can't deugery high doses
because normal liver tissue is also easily damaged by radiation.

Before your treatments start, the radiation team will take carefldurezaents to determine
the correct angles for aiming the radiation beams and the proper dose of raRidi@tion
therapy is much like getting an x-ray, but the radiation is stronger. The predtseliris
painless. Each treatment lasts only a few minutes, although the setup titheg-yge! into
place for treatment — usually takes longer. Most often, radiation treatarergs/en 5 days a
week for several weeks.



With newer radiation techniques, doctors can better target liver tumors whilengethe
radiation to nearby healthy tissues. This may make it more effectiveeduace side effects.

Three-dimensional confor mal radiation therapy (3D-CRT): 3D-CRT uses special
computers to map the location of the tumor(s) precisely. Radiation beams are thein shape
and aimed at the tumor(s) from several directions, which makes it less dilddynage

normal tissues.

Stereotactic body radiation therapy (SBRT): Instead of giving small doses of radiation
each day for several weeks, SBRT uses very focused beams of high-dosanrgtiati on
one or a few days. Beams are aimed at the tumor from many different amglesgét the
radiation precisely, the person is put in a specially designed body framelidrestment.

Radioembolization

As mentioned in the "Embolization therapy for liver cancer” section, tumors livéhean
be treated with radiation by injecting small radioactive beads into théihapary. They
lodge in the liver near tumors and give off small amounts of radiation that traved shbyt
distance.

Side effects of radiation therapy

Side effects of external radiation therapy can include:

» Skin changes, which range from redness (like a sunburn) to blistering and pdedieg w
the radiation enters the body

» Nausea and vomiting
* Fatigue
» Low blood counts
These improve after treatment ends.
Side effects tend to be more severe if radiation and chemotherapy are getbertog

For more information on radiation therapy, visit our website or see our document
Understanding Radiation Therapy: A Guide for Patients and Families

Targeted therapy for liver cancer

As researchers have learned more about the changes in cells that naageloay have
been able to develop newer drugs that specifically target these charrgesed drugs work
differently from standard chemotherapy drugs (which are described‘iGlileenotherapy
for liver cancer” section). They often have different (and less sevdeegBects.



Like chemotherapy, these drugs work systemically — they enter the bl@mdstnel reach all
areas of the body, which makes them potentially useful against cancdrav@apread to
distant organs. Because standard chemotherapy has not been effective inierdstvpét
liver cancer, doctors have been looking at targeted therapies more.

Sor afenib

Sorafenib (Nexav&) is a targeted drug that works in 2 ways. It helps block tumors from
forming new blood vessels, which they need to grow. It also targets some dftéiagoon
cancer cells that normally help them grow.

This drug has been shown to slow the growth of advanced liver cancer and to help some
patients live longer (by an average of about 3 months). Researchers aredsism sts use
earlier in the course of the disease, often combined with other types of tredtrhas not
been studied much in people who already have poor liver function, so it's not yetitlsar if
safe for these people.

Sorafenib is taken twice daily as a pill. The most common side effects ofubigndtude
fatigue, rash, loss of appetite, diarrhea, high blood pressure, and redness, piaig, swel
blisters on the palms of the hands or soles of the feet.

More information about targeted therapy drugs can be found in our docliargeted
Therapy

Chemotherapy for liver cancer

Chemotherapy (chemo) is treatment with drugs to destroy cancer@gtemic (whole
body) chemotherapy uses anti-cancer drugs that are injected into a veimdnygmeuth.
These drugs enter the bloodstream and reach all areas of the body, makiegtthisnir
potentially useful for cancers that have spread to distant organs.

Unfortunately, liver cancer resists most chemo drugs. The drugs that havadste

effective as systemic chemo in liver cancer are doxorubicin (Adriagmygeiituorouracil, and
cisplatin. But even these drugs shrink only a small portion of tumors, and the respomses ofte
do not last long. Even with combinations of drugs, in most studies systemic chemo has not
helped patients live longer.

Hepatic artery infusion

Because of the poor response to systemic chemo, doctors have studied putting cgemo dru
directly into the hepatic artery to see if it might be more effective. t€blique is known as
hepatic artery infusion (HAI)The chemo goes into the liver through the hepatic artery, but
the healthy liver breaks down most of the drug before it can reach the rest of th&hiedy
gets more chemo to the tumor than systemic chemo without increasing side &tfiect



drugs most commonly used include floxuridine (FUDR), cisplatin, mitomycin C, and
doxorubicin.

Early studies have found that HAI is often effective in shrinking tumors, but me& cbss
still needed. This technique may not be useful in all patients because it often regugezy
to insert a catheter into the hepatic artery, an operation that many liver patients may
not be able to tolerate.

Side effects of chemotherapy

Chemo drugs attack cells that are dividing quickly, which is why they work agaimser

cells. But other cells in the body, such as those in the bone marrow, the lining of the mouth
and intestines, and the hair follicles, also divide quickly. These cells are algddike

affected by chemo, which can lead to side effects.

The side effects of chemo depend on the type and dose of drugs given and the length of time
they are taken. Common side effects include:

* Hair loss

» Mouth sores

* Loss of appetite

» Nausea and vomiting

* Diarrhea

* Increased chance of infections (from low white blood cell counts)
* Easy bruising or bleeding (from low blood platelet counts)

* Fatigue (from low red blood cell counts)

These side effects are usually short-term and go away after treagrfiarghied. There are
often ways to lessen them. For example, drugs can be given to help prevent or receece naus
and vomiting. Be sure to ask your doctor or nurse about drugs to help reduce side effects

Along with the possible side effects in the list above, some drugs may have their own
specific side effects. Ask your health care team what you can expect.

You should report any side effects you notice while getting chemotherapy to ydigame
team so that you can be treated promptly. In some cases, the doses of the cheyrariingsa
may need to be reduced or treatment may need to be delayed or stopped to prevent side
effects from getting worse.

For more information about chemotherapy and managing side effects, visitlmitens see
our documentnderstanding Chemotherapy: A Guide for Patients and Families



Clinical trials for liver cancer

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.

Clinical trials are carefully controlled research studies that are wah 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 clinicdbktriaatching service
for a list of clinical trials that meet your medical needs. You can réackdrvice at 1-800-
303-5691 or on our website at www.cancer.org/clinicaltrials. You can also gebfa list
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 clinicalsmwebsite
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 tezdgtrSometimes they may be
the only way to get some newer treatments. They are also the only way for dotzars t
better methods to treat cancer. Still, they are not right for everyone.

You can get a lot more information on clinical trials in our document c@liedital Trials:
What You Need to Knowou can read it on our website or call our toll-free number (1-800-
227-2345) 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 candiewver re
symptoms that your doctor hasn't mentioned. Everyone from friends and fanmtgroek

groups and websites may 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 ther apies?

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
others have not been tested. Some have been proven to 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.dDelay
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 war#lk
you can to fight the cancer, and the idea of a treatment with few or no side sffects
great. Sometimes medical treatments like chemotherapy can be hard tr thky may no
longer be working. But the truth is that most of these alternative methods havemot be
tested and 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 akbr m
cancers? Are you told not to have regular medical treatments? Is theeteat"secret”
that requires you to visit certain providers or travel to another country?

» 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.

The choiceisyours

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. To learn more about specific complementary and alternative thegapeesur

website or call us. With good information and the support of your health care team,you ma
be able to safely use the methods that can help you while avoiding those that could be
harmful.



Treatment of liver cancer by stage

Although the AJCC (TNM) staging system (see "How is liver cancged®) is often used
to describe the spread of a liver cancer precisely, doctors use a morepsgstem to
determine treatment options. Liver cancers are categorized dzddaasectable, localized
unresectable, and advanced.

L ocalized resectable liver cancer (someT1or T2, NO, MO tumors)

If your cancer is at an early stage and the rest of your liver is healtbgrgpartial
hepatectomy) may cure you. Unfortunately, only a small number of people withdivesrc
are in this category. An important factor affecting outcome is the size tfrttee(s) and
whether nearby blood vessels are affected. Larger tumors or ones that invade blelsd vess
are more likely to come back in the liver or spread elsewhere after surgerfuntction of

the rest of the liver and your general health are also important. For some peopkelyith e
stage liver cancer, a liver transplant could be another option.

Clinical trials are now looking at whether patients who have a partial loepatewill be

helped by getting other treatments in addition to surgery. Some studies have fousththat
chemoembolization or other treatments along with surgery may help some gatgents

longer. Still, not all studies have found this, and more research is needed to know the value
(if any) of adding other treatments to surgery.

L ocalized unresectable liver cancer (some T1to T4, NO, MO tumors)

Localized, unresectable cancers include cancers that haven't yet spread, darn’thee
removed safely by partial hepatectomy for some reason:

» The tumor is too large to be removed safely

* The tumor is in a part of the liver that makes it hard to remove (such as veryodose t
large blood vessel)

» There are several tumors
» The rest of the liver is unhealthy (because of cirrhosis or other reasons)

These patients may be treated with a liver transplant if it is possible. Althioisgs a very
difficult operation, it has helped many people. Transplant may cure the cadcanya
underlying liver disease.

Most people wait at least several months before a liver becomes avataténgplant. In
many cases a person may get other treatments, such as embolizationan, attait
waiting for a liver transplant.



If you are not eligible for a transplant, your doctor may recommend ablation,izatiool,
or both for the liver tumor(s). Other options may include targeted therapy witersbra
chemotherapy (either systemic or by hepatic artery infusion), aradfiation therapy. In
some cases, treatment may shrink the tumor(s) enough so that surgeryhppatattomy
or transplant) may become possible.

Although it is unlikely that treatments other than a transplant will cureatheec, they can
reduce symptoms and may prolong life. Because these cancers can be leatddinical
trials of newer treatments may offer a good option in many cases.

Advanced liver cancer (includesall N1 or M1 tumors)

Advanced cancer has spread outside the liver (either to the lymph nodes or to ath&x. org
Because these cancers are widespread, they cannot be treated with surgery.

If your liver is functioning well enough (Child-Pugh class A or B), the targéiepy
sorafenib may help control the growth of the cancer for a time and may help yantee.|

As with localized unresectable liver cancer, clinical trials of tacgéterapies, new
approaches to chemotherapy (new drugs and ways to deliver chemotherapyynmewf fo
radiation therapy, and other new treatments may help you. These climilsahta also
important for improving the outcome for future patients.

Treatments such as radiation might also be used to help relieve pain and offtensym
Please be sure to discuss any symptoms you have with your cancer teamgaa thest
them effectively.

Recurrent liver cancer

Cancer that comes back after treatment is calledrrent Recurrence can be local (in or
near the same place it started) or distant (spread to organs such as the lungs or bone
Treatment of liver cancer that returns after initial therapy depends onfa@ars, including
where it comes back, the type of initial treatment, and how well the liver isdnimgy.
Patients with localized resectable disease that recurs in the livier beigligible for further
surgery or local treatments like ablation or embolization. If the cancedéspread, targeted
therapy (sorafenib) or chemotherapy may be options. Patients may also assttheir
doctor whether a clinical trial may be right for them.

Treatment can also be given to relieve pain and other symptoms. Please belsatess
any symptoms you have with your cancer care team, so they may be treattdedyft

For more information on dealing with a recurrence, you may also want to look at our
documeniWWhen Your Cancer Comes Back: Cancer Recurrence



More treatment information about liver cancer

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

The NCCN, made up of experts from many of the nation's leading cancescdeptaziops
cancer treatment guidelines for doctors to use when treating patients afdes@ilable on
the NCCN website (www.nccn.org).

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

What should you ask your doctor about liver
cancer?

As you cope with liver cancer and its treatment, we encourage you to have bpeas
discussions with your doctor. Ask any question, no matter how small it might ldeeenare
some questions you might want to ask. Be sure to add others as you think of them. Nurses,
social workers, and other members of your treatment team might also be atse¢o many

of your questions.

* What kind of liver cancer do | have? (Some types of liver cancer carryea petgnosis
than others.)

* Where in the liver is my cancer? Has it spread beyond my liver?
* What is my cancer’s stage, and what does that mean?

* How well is my liver functioning?

» Will I need other tests before we can decide on treatment?

» Will | need to see other doctors?

» How much experience do you have treating this type of cancer?
* What are my treatment choices?

» Can my cancer be removed with surgery?

* What do you recommend and why?

* What is the goal of the treatment?

» What risks or side effects are there to the treatments you suggest?



» What should | do to be ready for treatment?

* How long will treatment last? What will it be like? Where will it be done?
» How will treatment affect my daily activities?

* What are the chances my cancer will recur with these treatment plans?
» What will we do if the treatment doesn't work or if the cancer recurs?

* What type of follow-up will | need after treatment?

In addition to these sample questions, you might want to write down some of your own. For
instance, you might want to ask about second opinions or about qualifying for clirilsal tri

What happens after treatment for liver cancer?

For some people with liver cancer, treatment may remove or destroy the €omopleting
treatment can be both stressful and exciting. You may be relieved to fimshdrg, but find

it hard not to worry about cancer growing or coming back. (When cancer comes back afte
treatment, it is called @ecurrence) This is a very common concern in 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. Qumeéat
Living With Uncertainty: The Fear of Cancer Recurremgiges more detailed information
on this.

For others, liver cancer may never go away completely. You may gearéguatment with
targeted therapy, chemotherapy, or other treatments to try to help keepdkeio check.
Learning to live with cancer that does not go away can be difficult and vesgfatrdt has
its own type of uncertainty. Our documéihen Cancer Doesn’t Go Awawlks more about
this.

Follow-up care

Even after you have completed treatment, your doctors will still need to yamiatiosely. It
is very important to go to all follow-up appointments. During these visits, your deatbrs
ask about symptoms, do physical exams, and may order blood tests (such as alpha-
fetoprotein [AFP] levels or liver function tests) or imaging tests, sucditrasound, CT, or
MRI scans.

If you have been treated with a surgical resection or a liver transplant\addaigns of

cancer remaining, most doctors recommend follow-up with imaging tests and édt®d t

every 3 to 6 months for the first 2 years, then tests every 6 to 12 months. Follow-up is needed
to check for cancer recurrence or spread, as well as possible sideddftamtain treatments.



This is the time for you to ask your health care team any questions you neerkdresvgeto
discuss any concerns you might have.

Almost any cancer treatment can have side effects. Some may lastfoneéks to several
months, but others can last the rest of your life. Don't hesitate to tell your cane¢eam
about any symptoms or side effects that bother you so they can help you manage them
effectively.

It is important to keep health insurance. Tests and doctor visits cost a lot, and evemthoug
one wants to think of their cancer coming back, this could happen.

If your cancer does come back, treatment will depend on the location of the cancer, what
treatments you've had before, and your overall health and liver function. For more
information on how recurrent cancer is treated, see the section “Treatmiget oadhcer by
stage.” For more general information on dealing with a recurrence, you nsghwait to

see the American Cancer Society docunvghen Your Cancer Comes Back: Cancer
RecurrenceYou can get this document by calling 1-800-227-2345.

Follow-up after aliver transplant

A liver transplant can be very effective at both treating the cancer amagdireph damaged
liver. But this is a major procedure that requires intense follow-up aftemgatatAlong
with monitoring your recovery from surgery and looking for possible signs of cancer
recurrence, your medical team will watch you closely to make sure yowiidadt rejecting
the new liver.

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

Your transplant team should tell you what to watch for in terms of symptoms andfsads ef
and when you need to contact them. It is very important to follow their instructoseycl

Anti-viral treatment

If you have hepatitis B or C that may have contributed to your liver cancergdgotar may
want to put you on medicines to treat or help control the infection.

Seeing a new doctor

At some point after your cancer diagnosis and treatment, you may find yoesseli a new
doctor who does not know about your medical history. It is important that you carogive y
new doctor the details of your diagnosis and treatment. Gathering these statailafter
treatment may be easier than trying to get them at some point in the futike sivie you
have this information handy:



» A copy of your pathology report(s) from any biopsies or surgeries

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

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

* If you stayed in the hospital, a copy of the discharge summary that doctors pvepare
patients are sent home

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

* If you had chemotherapy or targeted therapies, a list of your drugs, degy dod when
you took them

The doctor may want copies of this information for his records, but always keep foopies
yourself.

Lifestyle changes after liver cancer

You can't change the fact that you have had cancer. What you can change is hoa/theu |
rest of your life — making choices to help you stay healthy and feel as welli@sn. This

can be a time to look at your life in new ways. Maybe you are thinking about how twvenpr
your health over the long term. Some people even start during cancer treatment.

M ake healthier choices

For many people, a diagnosis of cancer helps them focus on their health in waysythey ma
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 more exercise. Maylmuld cut down

on the alcohol, or give up tobacco. Even things like keeping your stress level undar contr
might help. Now is a good time to think about making changes that can have posititge effec
for the rest of your life. You will feel better and you will also be heaithie

You can start by working on those things that worry you most. Get help with thoseethat ar
harder for you. For instance, if you are thinking about quitting smoking and need help, call
the American Cancer Society 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 canlilera.pfou may not
feel like eating and lose weight when you don't want to. Or you may have gaigid 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 theubemh and keep

in mind that these problems usually get better over time. You may find it helgsstoah
portions every 2 to 3 hours until you feel better. You may also want to ask your eamer t
about seeing a dietitian, an expert in nutrition who can give you ideas on how to deal with
these treatment side effects.

One of the best things you can do after cancer treatment is put healthyheaiisgnto

place. You may be surprised at the long-term benefits of some simple changes, like
increasing the variety of healthy foods you eat. Getting to and stayanigeatlthy weight,
eating a healthy diet, and limiting your alcohol intake may lower your eisi humber of
types of cancer, as well as having many other health benefits. Get moreaindarim our
documentutrition and Physical Activity During and After Cancer Treatment: Answers to
Common Questions

Rest, fatigue, and exercise

Extreme tiredness, callddtigue is very common in people treated for cancer. This is not a
normal tiredness, but a "bone-weary" exhaustion that doesn't get bettersiviforesome
people, fatigue lasts a long time after treatment, and can make it hardridiotbgercise

and do other things they want to do. But exercise can help reduce fatigue. Studies have
shown that patients who follow an exercise program tailored to their personal eeleds f
better physically and emotionally and can cope better, too.

If you were sick and not very active during treatment, it is normal for ymasE,

endurance, and muscle strength to decline. Any plan for physical activity shodrfibwn
situation. A person who has never exercised will not be able to take on the same amount of
exercise as someone who plays tennis twice a week. If you haven'sedenca few years,

you will have to start slowly — maybe just by taking short walks. Get more intiora our
documentutrition and Physical Activity During and After Cancer Treatment: Answers to
Common Questions

Talk with your health care team before starting anything. Get theiroopatiout your
exercise plans. Then, try to find an exercise buddy so you're not doing it aloneg Havin
family or friends involved when starting a new exercise program can givihgbextra
boost of support to keep you going when the push just isn't there.

If you are very tired, you will need to balance activity with rest. It is @kest when you

need to. Sometimes it's really hard for people to allow themselves to resthefiemda used

to working all day or taking care of a household, but this is not the time to push yourself too
hard. Listen to your body and rest when you need to. (For more information on dediing wit
fatigue, please sdeatigue in People With CancandAnemia in People With Cancgr

Keep in mind exercise can improve your physical and emotional health.

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



» Along with a good diet, it will help you get to and stay at a healthy weight.
* It makes your muscles stronger.

* It reduces fatigue and helps you have more energy.

* It can help lower anxiety and depression.

* It can make you feel happier.

* It helps you feel better about yourself.

And long term, we know that getting regular physical activity plays a roldpmgeo lower
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 specific lifestyle changes timesnake to reduce
their risk of cancer progressing or coming back. Unfortunately, for mostrsaheee is little
solid evidence to guide people. This doesn't mean that nothing will help — it's just tihat
most part this is an area that hasn't been well studied. Most studies have looksty/b Iif
changes as ways of preventing cancer in the first place, not slowing itadqweventing it
from coming back.

For example, staying at a healthy weight, staying away from héasych and tobacco use,

and taking steps to help prevent or treat hepatitis might all lower a perstos liver

cancer, but it's not clear how they affect the risk of recurrence in sonadankas already

had the disease. Adopting healthy behaviors such as these might help, but no one knows for
sure.

For cancer survivors in general, the American Cancer Society recommayidg st a
healthy weight, getting regular physical activity, and eating dhediet that is high in
vegetables, fruits, and whole grains. These types of changes can also have gifsitis on
your health that extend beyond your risk of cancer.

How does having liver cancer affect your emotional health?

During and after treatment, you may find yourself overcome with many ditfensotions.
This happens to a lot of people.

You may find yourself thinking about death and dying. Or maybe you're more dviaee o
effect the cancer has on your family, friends, and career. You may take aakeat {/our
relationships with those around you. Unexpected issues may also cause concern. For
instance, you may see your health care team less often after treahtdratve more time on
your hands. These changes can make some people anxious.



Almost everyone who is going through or has been through cancer can benefittting ge

some type of support. You need people you can turn to for strength and comfort. Support can
come in many forms: family, friends, cancer support groups, church or spgritwgds,

online support communities, or one-on-one counselors. 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 an informal setting, such as church. Others mayoiecht ease

talking one-on-one with a trusted friend or counselor. Whatever your source offstvreng
comfort, make sure you have a place to go with your concerns.

The cancer journey can feel very lonely. It is not necessary or good fap yryutd deal with
everything on your own. And your friends and family may feel shut out if you do not include
them. Let them in, and let in anyone else who you feel may help. If you arenithsuoan

help, call your American Cancer Society at 1-800-227-2345 and we can put you in touch
with a group or resource that may work for you. You can also read our dodDisieass in
People with Canceor see the emotional side effects section of our website for more
information.

What if treatment for liver cancer is no longer working?

If cancer keeps growing or comes back after one kind of treatment, lhen@gssible to try
another treatment plan that might still cure the cancer, or at least shrinknbwes enough to
help you live longer and feel better. But when a person has tried many diffesgntents
and the cancer has not gotten any better, the cancer tends to becom# tesitleatment.
If this happens, it's important to weigh the possible limited benefits of a neméerdat
against the possible downsides, including treatment side effects. Everyonarhasriheay
of looking at this.

This is likely to be the hardest part of your battle with cancer — when you havéhbaegh
many medical treatments and nothing's working anymore. Your doctor mayaiffeew
options, but at some point you may need to consider that treatment is not likely to improve
your health or change your outcome or survival.

If you want to continue to get treatment for as long as you can, you need to thinkhabout t
odds of treatment having any benefit and how this compares to the possible riskkeand s
effects. In many cases, your doctor can estimate how likely it is theroailicrespond to
treatment you are considering. For instance, the doctor might say thatreabngent might

have about a 1 in 100 chance of working. Some people are still tempted to try this. But it is
important to think about and understand your reasons for choosing this plan.

No matter what you decide to do, it is important that you feel as good as you canukéake s
you are asking for and getting treatment for any symptoms you might hakkegssnausea or
pain. This type of treatment is callpdlliative care

Palliative care helps relieve symptoms, but is not expected to cure the diseasde given
along with cancer treatment, or can even be cancer treatment. The déferéa@urpose —



the main goal is to improve the quality of your life, or help you feel as good asmgdor as
long as you can. Sometimes this means using drugs to help with symptoms like pain or
nausea. Sometimes, though, the treatments used to control your symptoms are #% same
those used to treat cancer. For instance, radiation might be used to help relieverbone pai
caused by cancer that has spread to the bones. Or chemo might be used to help shrink a
tumor and keep it from blocking the bowels. But this is not the same as treatmenoto try t
cure the cancer. You can learn more about the changes that occur when treattivent

stops working, and about planning ahead for yourself and your family, in our documents
Nearing the End of LifandAdvance Directives

At some point, you may benefit from hospice care. This is special care Htatthe person

rather than the disease; it focuses on quality rather than length of life. Mbsttone, it is

given at home. Your cancer may be causing problems that need to be managed, and hospice
focuses on your comfort. You should know that while getting hospice care often imeans t

end of treatments such as chemo and radiation, it doesn't mean you can't havettfeatme

the problems caused by your cancer or other health conditions. In hospice the focus of your
care is on living life as fully as possible and feeling as well as youtdhis difficult time.

You can learn more about hospice in our document celibsgpice Care

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

meaning. Pausing at this time in your cancer treatment gives you a ¢thaefmus on the

most important things in your life. Now is the time to do some things you've awvayed

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 and
treatment?

Because there are only a few effective ways to prevent or treat livaaraarthis time, there
is always a great deal of research going on in the area of liver c&cgattists are looking
for causes and ways to prevent liver cancer, and doctors are working to improvertisat

Prevention

The most effective way to reduce the worldwide burden of liver cancer is to piefivent
happening in the first place. Some scientists believe that vaccinations and improved
treatments for hepatitis could prevent about half of liver cancer casebwead®| Researchers
are studying ways to prevent or treat hepatitis infections before theylnausmncers.
Research into developing a vaccine to prevent hepatitis C is ongoing. Progisesdising
made in treating chronic hepatitis.



Screening

Several new blood tests are being studied to see if they can pick up liver aaheethan
using AFP and ultrasound. One that is promising is called DKK1.

Surgery

Newer techniques are being developed to make both partial hepatectomy atrdris@ants
safer and more effective.

Adding other treatmentsto surgery

An active area of research useuvanttherapies — treatments given right after surgery — to
try to reduce the chances that the cancer will return. Most of the studiesismtar
chemotherapy or chemoembolization after surgery have not shown that they heldipeople
longer. But newer drugs, may prove to be more effective. Some of the drugs bdiad st
include the targeted drug sorafenib (Nexavar) and menatetrenone, a disgligmically
similar to Vitamin K Some promising results have also been seen with rdzbbeation, but
these need to be confirmed in larger studies.

Doctors are also studying ways to make more liver cancers resectablm@ydrshrink
them before surgery. Studies are now looking at different typesaafdjuvantherapies
(therapies given before surgery), including targeted therapy, chemagthaiégtion,
embolization, and radiation therapy. Early results have been promising but haveo&ely |
at small numbers of patients.

L apar oscopic surgery

In laparoscopic surgery, several small incisions are made in the abdomen, aald@pegci

thin surgical instruments are inserted to view and cut out the diseased portionwrthe |

does not require a large incision in the abdomen, which means there is less blood loss, less
pain after surgery, and a quicker recovery.

At this time, laparoscopic surgery is still considered experimental fordargcer. It is being
studied mainly in patients with small tumors in certain parts of the liver dndbe easily
reached through the laparoscope.

Determining recurrencerisk after surgery

After a partial hepatectomy, one of the biggest concerns is that the oaghecome back
(recur). Knowing someone's risk for recurrence after surgery mightdgictors a better idea

of how best to follow up with them, and may someday help determine who needs additional
treatment to lower this risk.



Researchers may have found a way to do this by testing the cells in the sargphy. In a
recent study, they looked at the pattern of genes in liver cells near the tumbe(tuhor
cells themselves) and were able to predict which patients were at hglhkr recurrence.
This is an early finding that will need to be confirmed in other studies befonaidesy
used.

Liver transplant

Only a small portion of patients with liver cancer may be candidates faranansplant at

this time because of the strict criteria they need to meet (based maihly siné and

number of tumors). Some doctors are now looking to see if these criteria can be exganded, s
that people who are otherwise healthy but have slightly larger tumors miglieaddigible.

A major problem for patients needing a transplant is the lack of an availabldehen for
people who are eligible, there can be a long wait before a liver becomedbkevdiloctors
are looking at using other treatments, such as ablation, to help keep the cancéde imtthec
a new liver is available.

Radiation therapy

The main problem with using radiation therapy against liver cancer is thet dlamnages
healthy liver tissue. Researchers are now working on ways to focus radiategytheore
narrowly on the cancer, sparing the nearby normal liver tissue. One approachumigt)is
called brachytherapy. In this treatment, catheters (thin tubes) are piabe tumor and then
pellets that give off radiation are put into the catheters for a short tines.tAé treatment,
both the pellets and the catheters are removed. This allows radiation to be tartjeted t
cancer with less harm to the normal liver.

Targeted therapy

New drugs are being developed that work differently from standard chenpytloeays.
These newer drugs target specific parts of cancer cells or their surpenginonments.

Tumor blood vessels are the target of several newer drugs. Liver tumors nelgldodw
vessels to grow beyond a certain size. The drug sorafenib (N&xawhich is already used
for some liver cancers that can't be removed surgically, works in part byihindew blood
vessel growth. This drug is now being studied for use earlier in the course ofetdgedis
such as after surgery or trans-arterial chemoembolization (TACE)afiRbses are also
studying whether combining it with chemotherapy may make it more e#ecti

Bevacizumab (Avastit) also works to block new blood vessel growth. It has shown
promising results against liver cancer both alone and in combination with the drirglerl
in early studies, although more research is needed.



Other targeted drugs now being studied for treatment of liver cancer inclddreibrand
tivantinib. Brivanib is another targeted drug that works, at least in part, byngltié

growth of tumor blood vessels. It has shown promise in early studies and is now bigidg te
in larger clinical trials.

Bevacizumab (Avasti?) also works to block new blood vessel growth. It has shown
promising results against liver cancer both alone and in combination with the atuglerl
in early studies, although more research is needed.

Other new drugs have different targets. For example, the drug erlotinib, &lgelsta
protein called EGFR on cancer cells, has shown some benefit in people with adwaarced li
cancer in early studies. Several other targeted drugs are now being studeid as w

Chemotherapy

New forms of systemic and regional chemotherapy combined with other ¢rgatare being
tested in clinical trials. A small number of tumors respond to chemotherapy, althdagh i
not yet been shown to prolong survival.

Chemotherapy drugs, such as oxaliplatin, capecitabine, gemcitabine, and dpaetaxeing
tested against liver cancer in clinical trials. Oxaliplatin has shown praymissults in early
studies when given in combination with doxorubicin and also when given with gemeitabin
and the targeted therapy drug cetuximab (ErfSjux

If you'd like more information on a drug used in your treatment or a specific dznganed
in this section, see our Guide to Cancer Drugs , or call us with the names of the medicine
you’re taking.

Virus therapy

A newer approach to treatment is the use of a virus, known as JX-594. This started as the
same virus that was used to make the smallpox vaccine, but it has been alteredisdhe la
that it mainly infects cancer cells and not normal cells. A solution contaimengrus is

injected into liver cancers, and the virus can enter the cancer cells, wtearsds them to

die or to make proteins that result in them being attacked by the body’s immume. syste
Early results of this treatment against advanced liver cancer have beesipgosven in
patients who have already had other treatments.



Additional resources for liver cancer

More information from your American Cancer Society

Here is more information you might find helpful. You also can order free copies of our
documents from our toll-free number, 1-800-227-2345, or read them on our website,
Www.cancer.org.

Living with cancer

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

Nutrition for the Person With Cancer During Treatment: A Guide for PatiadtsEamilies
(also in Spanish)

Living With Uncertainty: The Fear of Cancer Recurrence

When Your Cancer Comes Back: Cancer Recurrence

When Cancer Doesn’t Go Away

Pain Control: A Guide for Those With Cancer and Their Loved Ones (also in Spanish)
Sexuality for the Man With Cancer (also available in Spanish)

Sexuality for the Woman With Cancer (also available in Spanish)

Under standing cancer treatments

Understanding Cancer Surgery: A Guide for Patients and Families (alsonistgpa
Understanding Chemotherapy: A Guide for Patients and Families (also irsl9pani
Understanding Radiation Therapy: A Guide for Patients and Familiesr{eédgmnish)
Targeted Therapy

Cancer treatment side effects

Nausea and Vomiting
Anemia in People With Cancer

Fatigue in People With Cancer



Work, insurance, and finances

Health Insurance and Financial Assistance for the Cancer Patient
Returning to Work After Cancer Treatment

Working During Cancer Treatment

Family and caregiver concerns

Talking With Friends and Relatives About Your Cancer (also in Spanish)

What It Takes to Be a Caregiver

Helping Children When a Family Member Has Cancer: Dealing With Diag(adsts
available in Spanish)

When treatment is no longer working

Nearing the End of Life
Advance Directives
Hospice Care

Your American Cancer Society also has books that you might find helpful. Call+&0at
227-2345 or visit our bookstore online at cancer.org/bookstore to find out about costs or to
place an order.

National organizations and websites*

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

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

Provides free information on primary liver cancer, liver transplants, and oteer li
diseases. They offer support groups in some areas, and also have materialsin Spani
and Chinese

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



Provides free information on all types of cancer, living with cancer, support
information for families of people with cancer, research, and more

National Coalition for Cancer Survivorship

Toll-free number: 1-888-650-9127

1-877-NCCS-YES (622-7937) for some publications and Cancer Survivor TSadbders
Website: www.canceradvocacy.org

Offers information on work, health insurance, and more. The Cancer Survival

Toolbox is a free, self-learning audio program to help cancer survivors ani/eeseg
develop practical tools needed to deal with the diagnosis, treatment and challenges of
cancer. Listen online or order CDs. Also in Spanish and Chinese

Patient Advocate Foundation
Toll-free number: 1-800-532-5274
Website: www.patientadvocate.org

Helps mediate between the patient and insurer, employer, or creditors to resolve
insurance, job, or debt problems related to their cancer. Helps people get@ccess t
care and keep job and financial stability

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

Maintains international waiting lists and medical databases to help mgtuh or
donors and recipients. Offers a free publication, “The Patient Informatiom&ut a
Transplantation” (visit the UNOS Store online) and a special website on traissgatia
www.transplantliving.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 intorraatl
support. Call us &-800-227-2345 or visit www.cancer.org.
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