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Hodgkin Disease

What is cancer?

The body is made up of trillions of living cells. Normal body cells grow, divideakem
new cells, and die in an orderly fashion. During the early years of a pengem®imal
cells divide faster to allow the person to grow. After the person becomes gramhil
cells divide 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. There are
many kinds of cancer, but they all start because of out-of-control growtimofraal
cells.

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

Cells become cancer cells because of damage to DNA. DNA is in eveandalirects

all its actions. In a normal cell, when DNA gets damaged the cell eithérsrdpa

damage or the cell dies. In cancer cells, the damaged DNA is not repaired, dait the
doesn't die like it should. Instead, this cell goes on making new cells that the tesdy do
not need. These new cells will all have the same damaged DNA as the ffidsiesel

People can inherit damaged DNA, but most DNA damage is caused by mistakes that
happen 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 often no clear cause is found.

In most cases the cancer cells form a tumor. Some cancers, like leukeatyaforan
tumors. Instead, these cancer cells involve the blood and blood-forming organs and
circulate through other tissues where they grow.



Cancer cells often travel to other parts of the body, where they begin to groarand f
new tumors that replace normal tissue. This process is called metdistegppens 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 plaeatvearted.
For example, breast cancer that has spread to the liver is still calletdamsaes, not
liver cancer. Likewise, prostate cancer that has spread to the bone is galiepcascer,
not bone cancer.

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

Not all tumors are cancerous. Tumors that aren’t cancer are called begmggm Bimors

can cause problems — they can grow very large and press on healthy organs and tissue
But they cannot grow into (invade) other tissues. Because they can't invade, they als
can't spread to other parts of the body (metastasize). These tumormn@straver life
threatening.

What is Hodgkin disease?

Hodgkin disease (Hodgkin lymphoma) is a type of lymphoma, a cancer that starts in
white blood cells calleymphocytesLymphocytes are part of the body’s immune
system. There are 2 kinds of lymphomas:

* Hodgkin disease (named after Dr. Thomas Hodgkin, who first recognized it)
* Non-Hodgkin lymphoma

These 2 main types of lymphomas differ in how they behave, spread, and respond to
treatment, so it is important to tell them apart. Doctors can usually telifteeence
between them by looking at the cancer cells under a microscope or by usingestaisit
tests.

Both children and adults can develop Hodgkin disease. This document discusses
treatment in both groups.

For information on non-Hodgkin lymphoma, see the American Cancer Society document,
Non-Hodgkin Lymphoma

The lymph system and lymphoid tissue

To understand what Hodgkin disease is, it helps to know about the body’s lymph system.



The lymph system (also known as thmphatic systejrs part of the body’s immune
system, which helps fight infections and some other diseases. It also helpsifavie
around within the body. The lymph system is composed mainly of:

* Lymphoid tissue: includes the lymph nodes and related organs (see below) that are
part of the body’s immune and blood-forming systems

* Lymph: a clear fluid that travels through the lymph system, carrying waste psoduc
and excess fluid from tissues, as well as lymphocytes and other immune s\item ce

» Lymph vessels:small tubes, similar to blood vessels, through which lymph travels to
different parts of the lymph system

Lymphocytes

Lymphoid tissue is made up of cells callgchphocytesa type of white blood cell that
fights infection. There are 2 major types of lymphocytes: B lymphocytesl(® and T
lymphocytes (T cells). Normal T cells and B cells have different jobs.

* B lymphocytes:B cells help protect the body from germs (bacteria and viruses).
They do this by maturing into plasma cells, which make antibodies (immune
proteins). These antibodies attach to the germs, marking them for destruttiost A
all cases of Hodgkin disease start in B lymphocytes.

» T lymphocytes: There are several types of T cells, and each has a special job. Some
T cells can directly destroy certain kinds of bacteria or cells infectibdwruses or
fungi. Other types of T cells play a role in either boosting or slowing thetacif
other immune system cells.

Organs that have lymphoid tissue

Because lymphoid tissue is in many parts of the body, Hodgkin disease caimsbatt
anywhere. The major sites of lymphoid tissue are:

Lymph nodes: Lymph nodes are small, bean-sized collections of lymphocytes and other
immune system cells found throughout the body, including inside the chest, abdomen,
and pelvis. They can sometimes be felt under the skin in the neck, under the arms, and in
the groin. Lymph nodes are connected to each other by a system of lymph vessels.

Lymph nodes get bigger when they fight an infection. Lymph nodes that grow in reaction
to infection are calledeactivenodes ohyperplasticnodes. These often hurt when they

are touched. People with sore throats or colds might have enlarged neck lymph nodes. An
enlarged lymph node is not always a sign of a serious problem, but it can be a sign of
Hodgkin disease. See the section, “How is Hodgkin disease diagnosed?” for more
information.



Spleen:The spleen is an organ under the lower part of the rib cage on the left side of the
body. The spleen makes lymphocytes and other immune system cells to help fight
infection. It also stores healthy blood cells and filters out damaged blosdlzsdteria,

and cell waste.

Bone marrow: The bone marrow is the spongy tissue inside certain bones, which is
where new white blood cells (including some lymphocytes), red blood cells, andtplatele
are made.

Thymus: The thymus is a small organ behind the upper part of the breastbone and in
front of the heatrt. It is important in the development of T lymphocytes.

Digestive tract: The back of the throat (adenoids and tonsils), stomach, intestines, and
many other organs also have lymphoid tissue.

Start and spread of Hodgkin disease

Because lymphoid tissue is in many parts of the body, Hodgkin disease caimsbatt
anywhere. Most often it starts in lymph nodes in the upper part of the body. The most
common sites are in the chest, in the neck, or under the arms.

Hodgkin disease most often spreads through the lymph vessels in a stepwise fashion fr
lymph node to lymph node. Rarely, and late in the disease, it can invade the bloodstream
and spread to other sites in the body, including the liver, lungs, and/or bone marrow.

The Hodgkin disease cell

The cancer cells in most cases of Hodgkin disease are Baltsti Sternberg cellafter

the 2 doctors who first described them. These cells are usually an abnormalBype of
lymphocyte. Under a microscope, Reed-Sternberg cells are much lamgeothzal
lymphocytes and also look different from the cells of non-Hodgkin lymphomas and other
cancers.

In Hodgkin disease, the enlarged lymph nodes usually have a small number of Reed-
Sternberg cells and a large number of surrounding normal immune cells. It ig mainl
these other immune cells that account for the enlarged lymph nodes.

Types of Hodgkin disease

Different types of Hodgkin disease are classified by how they look undserithescope.
This is important because types of Hodgkin disease may grow and spreadhttyftend
may be treated differently. The 2 main types are:

* Classic Hodgkin disease (which has several subtypes)



* Nodular lymphocyte predominant Hodgkin disease

All types of Hodgkin disease are malignant (cancerous) because asdahetygy may
invade and destroy normal tissue and spread to other tissues. There is no benign (non-
cancerous) form of Hodgkin disease.

Classic Hodgkin disease

Classic Hodgkin disease (HD) accounts for about 95% of all cases of Hodgkirediseas
developed countries. It has 4 subtypes, all of which have classic-looking Reede&ternb
cells.

Nodular sclerosis Hodgkin diseaseThis is the most common type of Hodgkin disease

in developed countries, accounting for about 60% to 80% of cases. It occurs mainly in
younger people, about equally in men and women. It tends to start in lymph nodes in the
neck or chest. Under the microscope, the lymph nodes have fibrous bands that criss-cross
the node and encircle abnormal nodules of lymph tissue.

Mixed cellularity Hodgkin disease:This is the second most common type (15% to

30%) and is seen mostly in older adults. It can start in any lymph node but most often
occurs in the upper half of the body. Under the microscope, many different kinds of cells
can be seen, including Reed-Sternberg cells and normal immune system cells.

Lymphocyte-rich Hodgkin disease:This subtype accounts for about 5% of Hodgkin
disease cases. It usually occurs in the upper half of the body and is rarely found in mor
than a few lymph nodes. Under the microscope it looks very much like mixed cellularity
Hodgkin disease, except that most of the cells are small lymphocytes.

Lymphocyte-depleted Hodgkin diseaseThis is the least common form of Hodgkin

disease, making up less than 1% of cases. It is seen mainly in older people. Heeislisea
more likely to be advanced when first found, in lymph nodes in the abdomen as well as in
the spleen, liver, and bone marrow. When seen under a microscope, there are few normal
lymphocytes or other immune system cells, and many Reed-Sternberg cells.

Nodular lymphocyte predominant Hodgkin disease

Nodular lymphocyte predominant Hodgkin disease (NLPHD) accounts for about 5% of
Hodgkin disease. It can occur at any age, and is more common in men than in women.
This type usually involves lymph nodes in the neck and under the arm. It contains large
cells, often calleghopcorncells (because they look like popcorn), which are variants of
Reed-Sternberg cells. Under the microscope, there is a pattern of sheeighuidytes
arranged in nodules.



What are the key statistics about Hodgkin
disease?

The American Cancer Society’s estimates for Hodgkin disease in tredBtdtes for
2014 are:

» About 9,190 new cases will occur (4,120 in females and 5,070 in males). These
numbers have not changed much over the past few years.

» About 1,180 people (510 females, 670 males) will die of this cancer.

Hodgkin disease can occur in both children and adults. It is most common in early
adulthood (ages 15 to 40, especially in a person’s 20s), where it is mostly of the nodular
sclerosis subtype, and in late adulthood (after age 55), where the mixed ¢gllulari
subtype is more common. Hodgkin disease is rare in children younger than 5 years of
age. About 10% to 15% of cases are diagnosed in children and teenagers.

Because of advances in treatment, survival rates have improved in the past fiss deca
The 1-year relative survival rate for all patients diagnosed with Hodgkinsdiseaow
about 92%; the 5-year and 10-year survival rates are about 85% and 80%, respectively.

Certain factors such as the stage (extent) of the disease and a persofiecatieae
rates. For more detailed survival rates based on the stage of diseaseaasawel
discussion of other factors that affect survival, see the section “Survivafoatdodgkin
disease by stage.”

What are the risk factors for Hodgkin
disease?

A risk factor is anything that affects your chance of getting a skisgach as cancer.
Different cancers have different risk factors. Some cancer risk faltkersmoking, can
be changed. Others, like a person’s age or family history, can’t be changed.

But risk factors don’t tell us everything. Having a risk factor, or even sede@sé not
mean that you will definitely get the disease. And many people who get daselisay
have few or no known risk factors. Even if a person with Hodgkin disease has one or
more risk factors, it is often very hard to know how much these factors might have
contributed to the lymphoma.

Scientists have found a few risk factors that may make a person more likelelopdev
Hodgkin disease, although it's not always clear why these factors incigase



Epstein-Barr virus infection/mononucleosis

People who have had infectious mononucleosis (sometimes gaileafor short), an
infection caused by the Epstein-Barr virus (EBV), have an increased risk of Hodgki
disease. The risk appears to be a few times higher than for people who have not had
mono, although the overall risk is still very small.

The exact role of EBV in the development of Hodgkin disease is not clear. DNAHeom t
virus is found in Reed-Sternberg cells in about half of patients with Hodgkin diBegse.
the other half has no evidence of EBV in their cancer cells. Many peopleeutethf

with EBV, but very few develop Hodgkin disease.

Age

Anyone can be diagnosed with Hodgkin disease, but it is most common in early
adulthood (ages 15 to 40, especially in a person’s 20s) and in late adulthood (after age
55).

Gender

Hodgkin disease occurs slightly more often in males than in females.

Geography

Hodgkin disease is most common in the United States, Canada, and northern Europe, and
is least common in Asian countries.

Family history

Brothers and sisters of young people with this disease have a higher risk fearHodg
disease. The risk is very high for an identical twin of a person with Hodgkirsdidgat
a family link is still uncommon, and is seen in only around 5% of all cases.

It's not clear why family history might increase risk. It might be bheedamily members
have similar childhood exposures to certain infections (such as Epstein-Baryr virus)
inherited gene changes that make them more susceptible, or some combination of these
factors.

Socioeconomic status

The risk of Hodgkin disease is greater in people with a higher socioeconomic
background. The reason for this is not clear. One theory is that children from more
affluent families might be exposed to some type of infection (such as EpsieiaHBis)



later in life than children from less affluent families, which might someinovease their
risk.

HIV infection

The risk of Hodgkin disease is increased in people infected with HIV, the virus that
causes AIDS.

Do we know what causes Hodgkin disease?

The exact cause of Hodgkin disease is not known. However, scientists have found that
the disease is linked with a few conditions, such as infection with the EpsteinnBarr
Some researchers think that this may lead to DNA changes in B lymphocatisg [

the development of the Reed-Sternberg cell and Hodgkin disease.

Normal human cells grow and function mainly based on the information contained in
each cell's chromosomes. Each cell has 23 pairs of chromosomes, which are long
molecules of DNA. DNA is the chemical that makes up our genes — the instruations
how our cells function. We look like our parents because they are the source of our DNA.
But DNA affects more than how we look.

Some genes contain instructions for controlling when cells grow and divide into new
cells. Certain genes that help cells grow and divide or help them live longelace
oncogenesOthers that slow down cell division or cause cells to die at the right time are
calledtumor suppressor geneSancers can be caused by DNA changes that turn on
oncogenes or turn off tumor suppressor genes.

Scientists have found many gene changes in Reed-Sternberg cellsghhehulls to

grow and divide or prevent the cells from dying when they should. Reed-Sternkerg ce
also make substances called cytokindsch attract many other cells into the lymph
node, enlarging it. In turn, these non-cancerous cells release substanpestloat

growth of the Reed-Sternberg cells.

Despite these advances, scientists do not yet know what sets off these prégesses
abnormal reaction to the Epstein-Barr virus or to other infections may begper tir
some cases. But more research is needed to understand what causes Hodgkin diseas

Can Hodgkin disease be prevented?

Few known risk factors for Hodgkin disease can be changed, so it is not possible to
prevent most cases of the disease at this time.



Infection with HIV, the virus that causes AIDS, is known to increase risk, so on@way t
limit your risk is to avoid known risk factors for HIV, such as intravenous drug use or
unprotected sex with many partners.

Another risk factor for Hodgkin disease is infection with the Epstein-Bars {the
cause of infectious mononucleosis, or mono), but there is no known way to prevent this
infection.

Can Hodgkin disease be found early?

At this time, there are no widely recommended screening tests for thier cécreening
is testing for cancer in people without any symptoms.) Still, in some caskggkiA
disease can be found early.

The best way to find Hodgkin disease early is to pay attention to possible symphans
most common symptom is enlargement of one or more lymph nodes, causing a lump or
bump under the skin which is usually not painful. This is most often on the side of the
neck, in the armpit, or in the groin. More often this is caused by something like an
infection, rather than Hodgkin disease, but it is important to have such lumps checked by
your doctor.

Other symptoms can include fever that doesn’t go away, drenching night sweats tha
often require changing bed sheets or night clothes, and unexplained weight loss. Severe
and constant itching can be another symptom of Hodgkin disease. However, very early in
the disease, many people with Hodgkin disease may not have any symptoms. For more
on possible symptoms, see “How is Hodgkin disease diagnosed?”

Careful, regular medical checkups may be helpful for people with known risksféator
Hodgkin disease, such as a strong family history. These people do not commonly develop
Hodgkin disease, but they and their doctors should know about possible symptoms and
signs.

How is Hodgkin disease diagnosed?

Most people with Hodgkin disease see their doctor because they have felt a lump that
hasn’'t gone away, they have some of the other symptoms listed below, or they just don’t
feel well and go in for a checkup.

If a person has signs or symptoms that suggest Hodgkin disease, exams and tests are done
to find out for sure and, if so, to determine the exact type.



Signs and symptoms of Hodgkin disease

You or your child can have Hodgkin disease and feel perfectly well. However, there ar
some symptoms that this disease may cause.

Lump(s) under the skin

You may notice a lump in the neck, under the arm, or in the groin, which is an enlarged
lymph node. Sometimes this may go away, only to come back. Although it doesn’t
usually hurt, the area may become painful after you drink alcohol. The lump mayebecom
more noticeable over time. There may even be several areas of enlarged lyngh node

But Hodgkin disease is not the most common cause of lymph node swelling. Most
enlarged lymph nodes, especially in children, are caused by an infection. Iftkt@s is
case, the node should return to its normal size a couple of weeks or months after the
infection goes away.

Other cancers can also cause swollen lymph nodes. If you have an enlarged lymph node
especially if you haven’t had a recent infection, it is best to see your dodtmtghe
cause can be found and treated without delay, if needed.

General (non-specific) symptoms
Some people with Hodgkin disease have what are knoBrsgmptonts
* Fever (which can come and go over several days or weeks)
» Drenching night sweats
» Weight loss without trying (at least 10% of body weight over 6 months)

These symptoms can help find Hodgkin disease, but they are also important in
determining the stage and prognosis (outlook) if Hodgkin disease is found (see “How is
Hodgkin disease staged?”).

Other possible symptoms of Hodgkin disease include:
* Itching skin
* Tiredness
* Loss of appetite

Sometimes the only symptom may be being tired all the time.



Cough, trouble breathing, chest pain

If Hodgkin disease affects lymph nodes inside the chest, the swelling ohtiese may
press on the windpipe (trachea) and make you cough or even have trouble breathing,
especially when lying down. Some people may have pain behind the breast bone.

Having one or more of the symptoms above does not mean you have Hodgkin disease. In
fact, many of these symptoms are more likely to be caused by other condit@mnass

an infection. Still, if you or your child has any of these symptomes, it is vargriiant to

have them checked by a doctor so that the cause can be found and treated, if needed.

Medical history and physical exam

If the symptoms suggest you or your child might have Hodgkin disease, your ddctor wi
want to get a thorough medical history, including information about symptoms, possible
risk factors, family history, and other medical conditions.

Next, the doctor will do a physical exam, paying special attention to the lympharudies
other areas of the body that may be involved, including the spleen and liver. Because
infections are the most common cause of enlarged lymph nodes, especially enchildr
the doctor will look for an infection in the part of the body near any swollen lymph
nodes.

The doctor also might order blood tests to look for signs of infection or other problems. If
the doctor suspects that Hodgkin disease may be causing the symptoms, he ér she wil
recommend a biopsy of the area.

Biopsies

Many of the symptoms of Hodgkin disease are actually more likely to becchysion-
cancerous problems or by other kinds of cancers. For example, enlarged lymph @odes ar
more often caused by infections than by Hodgkin disease. Because of this, doetors of
wait a few weeks to see if they shrink on their own as the infection goes away.
Antibiotics may also be prescribed to see if they cause the nodes to shrink.

If the nodes don't shrink or continue to grow, either a small piece of a node or, more
commonly, the entire node is removed to be looked at under the microscope and for other
lab tests. This procedure, calleiapsy is needed to be sure of the diagnosis. If it is
Hodgkin disease, the biopsy can also tell what type it is.

Types of biopsies

There are different types of biopsy methods, and doctors choose one based on your
situation.



Excisional or incisional biopsy:This is the preferred and most common type of biopsy

for an enlarged lymph node. The doctor uses surgical tools to cut through the skin and
remove the tumor or lymph node. If the doctor removes the entire lymph node, it is called
anexcisional biopsylf a small part of a larger tumor or node is removed, it is called an
incisional biopsy

If the node is near the skin surface, this is a fairly simple operation that cahrsembe
done with numbing medicine (local anesthesia). But if the node is inside the chest or
abdomen, the patient is sedated or given general anesthesia (where he or slieéepi
sleep). This type of biopsy almost always provides enough of a tissue sampleta ma
diagnosis of the exact type of Hodgkin disease.

Fine needle aspiration (FNA) or core needle biopsyn an FNA biopsy, the doctor uses

a very thin, hollow needle attached to a syringe to withdraw (aspirate)llaasmoant of

fluid and tiny bits of tissue from a lymph node or an organ in the body. For a core needle
biopsy, the doctor uses a larger needle to remove a slightly larger pieseief tis

If the enlarged node is near the surface of the body, the doctor can aim the needle whil
feeling the node. If a tumor is deep inside the body, the doctor can guide the newglle usi
a computed tomography (CT) scan or ultrasound (see discussion of imaging tests in
“How is Hodgkin disease staged?”).

A needle biopsy does not require an incision, but in many cases it might not remove
enough of a sample to diagnose Hodgkin disease (or to determine which type it is). Most
doctors do not use needle biopsies (especially FNA biopsies) to diagnose Hodgkin
disease. But if the doctor suspects that your lymph node swelling is caused by

infection or by the spread of cancer from another organ (such as the breast, lungs, or
thyroid), a needle biopsy might be the first type of biopsy done. An excisional biopsy
may still be needed to diagnose Hodgkin disease, even after a needle biopgnhas be
done.

After Hodgkin disease has been diagnosed, needle biopsies are sometimeshesad to ¢
areas in other parts of the body that might be Hodgkin disease spreading or cotking bac
after treatment.

Bone marrow aspiration and biopsy:These tests are not used to diagnose Hodgkin
disease, but they may be done after the diagnosis is made to see if Hodgkinislisease
the bone marrow. They are described in more detail in the section, “How is Hodgkin
disease staged?”

Lab tests of biopsy samples

All biopsy samples are looked at under a microscope by a pathologist (a geciailg
trained to recognize cancer cells), who looks at the size and shape of thactells a
determines if any of them are Reed-Sternberg cells. The pathologist@its at how the
cells are arranged, which could point to the type of Hodgkin disease.



Because diagnosing Hodgkin disease can be tricky, it helps if the pathopagistizes
in diseases of the blood. Sometimes the first biopsy does not give a definite andwe
more biopsies are needed.

Immunohistochemistry: Looking at the samples under the microscope is often enough

to diagnose Hodgkin disease (and what type it is), but sometimes furtheréeseeded.
Special stains of the specimen can spot certain proteins, such as CD15 and CD30, on the
surface of the Reed-Sternberg cells. These are typically found in dtestigin disease.

Tests for other proteins may point to nodular lymphocyte predominant Hodgkin disease,
to non-Hodgkin lymphoma rather than Hodgkin disease, or to other diseases entirely.

How is Hodgkin disease staged?

Once Hodgkin disease is diagnosed, tests will be done to determine the stagef{exte
spread) of the disease. The treatment and prognosis (outlook) for a person with Hodgkin
disease depend to some extent on both the type and the stage of the disease.

Hodgkin disease generally starts in the lymph nodes. If it spreads, it iy uswmother
set of nearby lymph nodes. It may invade (grow into) nearby organs as wely, Rarel
Hodgkin disease will start in an organ other than lymph nodes, such as a lung. The
current staging system is based on these facts.

Staging is based on:
* Your medical history (if you have certain symptoms)
* The physical exam
* Biopsies

* Imaging tests, which typically include a chest x-ray, CT (computed tapby) scan
of the chest/abdomen/pelvis, and PET (positron emission tomography) scan

* Blood tests
* Bone marrow aspiration and biopsy (sometimes but not always done)

The medical history/physical exam and biopsies are discussed in the seataris“H
Hodgkin disease diagnosed?”

Imaging tests used to stage Hodgkin disease

Imaging tests use x-rays, sound waves, magnetic fields, or radioacticéepdda make
pictures of the inside of the body. Imaging tests may be done for a number of reasons
including:



» To look for possible causes of certain symptoms, such as enlarged lymph nodes in the
chest

* To help determine the stage of the lymphoma
* To help determine if treatment is working

» To look for possible signs of cancer coming back after treatment

Chest x-ray

Hodgkin disease often enlarges lymph nodes in the chest, and they can usually be seen on
a plain chest x-ray.

Computed tomography (CT) scan

The CT scan is an x-ray test that produces detailed cross-sectional imtgebarly.

Unlike a regular x-ray, CT scans can show the detail in soft tissues (sucbraalint
organs). This scan can help tell if any lymph nodes or organs in your body arecenlarge
CT scans are useful for looking for Hodgkin disease in the chest, abdomen, pelvis, and
neck.

Before the test, you may be asked to drink a contrast solution and/or get an intravenous
(IV) injection of a contrast dye to better outline abnormal areas in the bodymigbit

need an IV line through which the contrast dye is injected. The injection can omese s
flushing (a feeling of warmth, especially in the face). Some people argiafio the dye

and get hives or a flushed feeling or, rarely, have more serious reactionsuitie tr
breathing and low blood pressure. Be sure to tell the doctor if you or your childyhas an
allergies or has ever had a reaction to any contrast material usechf. x-

A CT scanner has been described as a large donut, with a narrow table in the middle
opening. You will need to lie still on the table while the scan is being done. CT skans ta
longer than regular x-rays, and you might feel a bit confined by the ring \nhile t

pictures are being taken. Doctors may advise medicine for some children todyelp ke
them calm or even asleep during the test.

Instead of taking one picture like an x-ray, a CT scanner takes many pictitrestatss
around your body. A computer combines these pictures into detailed images of tlie part o
the body that is being studied.

In some cases, a CT can be used to guide a biopsy needle precisely into a susp&ious a
For this procedure, calledGr-guided needle biopsyou remain on the CT scanning

table while a radiologist moves a biopsy needle through the skin and toward the location
of the mass. CT scans are repeated until the needle is within the mass. A biopsyisampl
then removed and looked at under a microscope.



Magnetic resonance imaging (MRI) scan

This test is rarely used in Hodgkin disease, but if your doctor is concerned aleaik spr
to the spinal cord or brain, MRI is very useful for looking at these areas.

Like CT scans, MRI scans provide detailed images of soft tissues in the bodyRBut M
scans use radio waves and strong magnets instead of x-rays. The emaripefradio

waves is absorbed by the body and then released in a pattern formed by the type of body
tissue and by certain diseases. A computer translates the pattern intalatageg

image of parts of the body. A contrast material cajf@doliniumis often injected into a

vein before the scan to show details better. This contrast material usuallya@ause

allergic reactions.

MRI scans take longer than CT scans, often up to an hour. You may have to lie inside a
narrow tube, which is confining and can be distressing to some people. Some children
may need sedation. Newer, more open MRI machines might be another option. The MRI
machine makes loud buzzing and clicking noises that you might find disturbing. Some
places give you headphones or earplugs to help block this noise out.

Positron emission tomography (PET) scan

For a PET scan, a form of radioactive sugar (knowifuasodeoxyglucoser FDG) is
injected into the blood. Because cancer cells in the body are growing quiekhalisorb
large amounts of the radioactive sugar. After about an hour, you will be moved onto a
table in the PET scanner. You lie on the table for about 30 minutes while a special
camera creates a picture of areas of radioactivity in the body. The pschwefinely
detailed like a CT or MRI scan, but it can provide helpful information about your whole
body.

PET scans can help show if an enlarged lymph node contains Hodgkin disease or is
benign. It can also help spot small areas that might be lymphoma, even ifa heo#se
normal on a CT scan.

PET scans are often used to tell if Hodgkin disease is responding to treatment. Som
doctors will repeat the PET scan after 2 or 3 courses of chemotherapy. lorkiagy

the lymph nodes will no longer take up the radioactive sugar. PET scans can also be used
after treatment in helping decide whether an enlarged lymph node still coraiaes or

is just scar tissue.

In looking at patients with Hodgkin disease, a machine that combines the PET $can wit
a CT scan is often used. This allows the doctor to compare areas of higher iratyioact

on the PET scan with the more detailed appearance of that area on the CT. PERRACT sc
often can help pinpoint the areas involved with lymphoma better than a CT alone.



Gallium scan

This test can find tumors that might be Hodgkin disease in lymph nodes and other organs.
Gallium scans are not used as much now as in the past, because most doctors do a PET
scan instead. This test can still sometimes be useful in finding areas of lymittadritee

PET scan might miss. It can also help distinguish infections from lymphomastine
diagnosis is not clear.

During this test, a small dose of radioactive gallium is injected into a vésmattracted
to lymph tissue in the body. A few days later a special camera is useédbttiet
radioactivity, showing the location of the gallium.

Bone scan

This test is not usually done unless a person is having bone pain or has lab teshagsults t
suggest the Hodgkin disease may have reached the bones.

A different radioactive substance (technetium) is used for a bone scant Atejected
into a vein, it travels to damaged areas of the bone. A special camera can theaheletec
radioactivity. Hodgkin disease sometimes causes bone damage, which magedeupic
on a bone scan. But bone scans can’t show the difference between cancers and non-
cancerous problems, which means further tests might be needed.

Other tests

Blood tests

Blood tests aren’t part of the formal staging system for Hodgkin diseastely can
help your doctor get a sense of how advanced the disease is and how well you might
tolerate certain treatments.

Hodgkin disease cells do not appear in the blood, but a complete blood count can
sometimes reveal signs of Hodgkin disease. Anemia (not having enough red bkepod cell
can be a sign of more advanced Hodgkin disease. A high white blood cell count is
another possible sign, although it can also be caused by infection. Another ¢égsaoall
erythrocyte sedimentation ra(ESR) can help measure how much inflammation is in the
body.

Blood tests may also be done to check liver and kidney function and to look for signs that
that cancer might have reached the bones.

Your doctor may also suggest other blood tests to look for signs of certain infections:

» HIV test: if you have abnormal symptoms that might be related to HIV iofecti



» Hepatitis B virus test: if your doctor plans on using a drug calleximab (Rituxan)
in your treatment, which could cause problems if you have this infection

Bone marrow aspiration and biopsy

If Hodgkin disease has been diagnosed, these tests may be done sometimiés is tell

in the bone marrow. The bone marrow aspiration and biopsy are usually done at the same
time. The samples are taken from the back of the pelvic (hip) bone, although in some
cases they may be taken from the sternum (breast bone) or other bones.

In bone marrovaspiration you lie on a table (either on your side or on your belly). After
cleaning the skin over the hip, the doctor numbs the area and the surface of the bone by
injecting a local anesthetic, which may cause a brief stinging or burmsgtgm. A

thin, hollow needle is then inserted into the bone and a syringe is used to suck out a small
amount of liquid bone marrow. Even with the anesthetic, most patients still have some
brief pain when the marrow is removed.

A bone marrovbiopsyis usually done just after the aspiration. A small piece of bone and
marrow is removed with a slightly larger needle that is twisted as it lieegusown into

the bone. The biopsy may also cause some brief pain. Once the biopsy is done, pressure
will be applied to the site to help stop any bleeding.

Most children having a bone marrow aspiration and biopsy either receive medicine
make them drowsy or have general anesthesia so they are asleep.

The samples are then sent to a lab, where they are viewed under a microsoolpéoto |
signs of Hodgkin disease.

Tests of heart and lung function

These tests are not used to help stage Hodgkin disease, but they may be done if certai
chemotherapy drugs are going to be used that could affect the heart or the lungs

 Your heart function may be checked with an echocardiogram (an ultrasound of the
heart) or a MUGA scan.

* Your lung function may be checked with pulmonary function tests, in which you
breathe into a tube connected to a machine.

Cotswold staging system

A staging system is a way for members of the cancer care team tgosihe extent of a
cancer’s spread. The staging system for Hodgkin disease (HD) is knownCagheld
systemwhich is a modification of the older Ann Arbor system. It has 4 stages, labeled |
I, 111, and IV.



If Hodgkin disease affects an organ outside of the lymph system, the leftad@ed to
the stage (for example, stage IE or IIE). If it involves the spleen, the $ettay be
added.

Stage I: Either of the following means that the disease is stage I:

» Hodgkin disease is found in only 1 lymph node area or lymphoid organ such as the
thymus (1).

» The cancer is found only in 1 area of a single organ outside the lymph system (IE).
Stage II: Either of the following means that the disease is stage II:

» Hodgkin disease is found in 2 or more lymph node areas on the same side of (above
or below) the diaphragm — the muscle beneath the lungs that separates thedchest an
abdomen (11).

» The cancer extends locally from one lymph node area into a nearby organ (lIE).
Stage llI: Either of the following means that the disease is stage III:

» Hodgkin disease is found in lymph node areas on both sides of (above and below) the
diaphragm (llI).

» Hodgkin disease is in lymph nodes above and below the diaphragm, and has also
spread to a nearby organ (llIE), to the spleen (llIS), or to both (IIIES).

Stage IV: Any of the following means that the disease is stage IV:

» Hodgkin disease has spread widely through 1 or more organs outside of the lymph
system. Cancer cells may or may not be found in nearby lymph nodes.

* Hodgkin disease is found in organs in 2 distant parts of the body (and not in nearby
lymph nodes).

* Hodgkin disease is in the liver, bone marrow, lungs (other than by growing there
directly from another site), or cerebrospinal fluid (the liquid that surrounds time bra
and spinal cord).

Other modifiers may also be used to describe the Hodgkin disease stage:

Bulky disease

This term is used to describe tumors in the chest that are atsleasvide as the chest,
or tumors in other areas that are at least 10 centimeters (about 4 inches)ltisros
usually labeled by adding the letter X to the stage. Bulky disease masereupre
intensive treatment.



Avs. B

Each stage may also be assigned a letter (A or B). B is added (sBaderlgxample) if
a person has any of the symptoms listed below:

* Loss of more than 10% of body weight over the previous 6 months (without dieting)
» Unexplained fever of at least 100.4°F (38°C)
» Drenching night sweats

If a person has any of these B symptoms, it usually means the disease is mucedidva
and more intensive treatment is often recommended. If no B symptoms are phesent, t
letter A is added to the stage.

Resistant or recurrent Hodgkin disease

These terms are not part of the formal staging system, but doctors or nurseg mhayrus
to describe what is going on with the lymphoma in some cases.

The termgesistantor progressivalisease are used when the disease does not go away or
progresses (grows) while you are still being treated.

Recurrentor relapseddisease means that Hodgkin disease initially responded well to
treatment and went away, but it has now come back. If Hodgkin disease returns, it may
do so in the area of the body where it first started or in another part of the balsnaihi
occur shortly after treatment or years later.

Survival rates for Hodgkin disease by stage

Survival rates are often used by doctors as a standard way of discussisgnéspe
prognosis (outlook). Some patients with Hodgkin disease may want to know the survival
statistics for people in similar situations, while others may not find the nurnéipisl,

or may even not want to know them. If you do not want to read about Hodgkin disease
survival statistics, skip to the next section.

The rates below are based on the stage of the caheerit is first diagnosedVhen
looking at survival rates, it's important to understand that the stage of a cars@aotioe
change over time, even if the cancer progresses. A cancer that comes bag&ds ispr
still referred to by the stage it was given when it was first found and diajyrimgemore
information is added to explain the current extent of the cancer. (And of course, the
treatment plan is adjusted based on the change in cancer status.)

The 5-year survival rate is the percentage of patients whatlieast5 years after their
cancer is diagnosed. Of course, many of these people live much longer than 5 years, and
many are cured.



To get 5-year survival rates, doctors have to look at people who were treatetst leas
years ago. Improvements in treatment since then may result in a more fa\ourtbk
for people now being diagnosed with these cancers.

The numbers below come from the National Cancer Institute’s SEER dataiokasg at
more than 8,000 people diagnosed with Hodgkin disease between 1988 and 2001.

Stage 5-year Survival Rate
I About 90%
Il About 90%
1 About 80%
\Y About 65%

Survival rates are based on previous outcomes of large numbers of people who had the
disease, but they cannot predict what will happen in your case. Many other ¢acidrs

affect your outlook, such as your age and general health, how well the espmIds to
treatment, and other factors (see below). Your doctor can tell you how the numbers above
may apply to you, as he or she is familiar with your situation. If you haywew@estions

about the stage of your lymphoma or how it affects your treatment, do not hesitéte to as
your doctor.

Other prognostic factors

Along with the stage of the Hodgkin disease, certain other factors canaafferton’s
prognosis (outlook). For example, some factors mean the disease is likely to be more
seriousand may prompt the doctor to give more intensive treatment:

» Having B symptoms or bulky disease

* Being older than 45

» Being male

» Having a high white blood cell count (above 15,000)

» Having a low red blood cell count (hemoglobin level below 10.5)
» Having a low blood lymphocyte count (below 600)

» Having a low blood albumin level (below 4)



» Having a high erythrocyte sedimentation rate, or ESR (over 30 in someone with B
symptoms, or over 50 for someone without B symptoms)

How is Hodgkin disease treated?

This information represents the views of the doctors and nurses serving on the American
Cancer Society’s Cancer Information Database Editorial Board. These views are based
on their interpretation of studies published in medical journals, as well as their own
professional experience.

The treatment information in this document is not official policy of the Society and is not
intended as medical advice to replace the expertise and judgment of your cancer care
team. It is intended to help you and your family make informed decisions, together with
your doctor.

Your doctor may have reasons for suggesting a treatment plan different from these
general treatment options. Don’t hesitate to ask him or her questions about your
treatment options.

General treatment information

After Hodgkin disease is staged, the cancer care team will diseag®ént options with
you. Treatment for Hodgkin disease is based largely on the stage of the diskatieer
factors, including a person’s age and general health, and the type and location of the
disease, may also affect treatment options.

For almost all patients with Hodgkin disease, cure is the main goal. Butérgatam
have side effects that often don’t show up for many years. Because of this, dgdiors t
choose a treatment plan with the lowest risk of potential side effects.

Several types of treatment can be used for Hodgkin disease:
* Chemotherapy
* Radiation therapy
» Monoclonal antibodies
» High-dose chemotherapy and stem cell transplant

The 2 main methods of treating Hodgkin disease are chemotherapy (the userf canc
killing drugs) and radiation therapy (the use of high-energy rays or partidkgsending
on the situation, one or both of these treatments might be used.



Monoclonal antibodies and high-dose chemotherapy with stem cell transplants may be
used for certain patients, especially if other treatments haven’t workeeptH&c biopsy
and staging, surgery is rarely used to treat Hodgkin disease.

Based on your treatment options, you may have different types of doctors on your
treatment team. These doctors may include:

* A hematologist: a doctor who treats disorders of the blood, including lymphomas.
* A medical oncologist: a doctor who treats cancer with medicines.
* A radiation oncologist: a doctor who treats cancer with radiation therapy.

Many other specialists may be involved in your care as well, including nurse
practitioners, nurses, nutrition specialists, social workers, and other healsmoéds.

It is important to discuss all of your treatment options as well as their posgilbl effects
with your doctors to help make the decision that best fits your needs. In choosing a
treatment plan, consider your health and the type and stage of the Hodgkin @sease.
sure that you understand all the risks and side effects of the various treatrfaets be
making a decision.

If time permits, it is often a good idea to seek a second opinion. Getting a second opinion
can give you more information and help you feel confident about the treatment plan tha
you choose. Your doctor should be willing to help you find another cancer doctor who
can give you a second opinion.

The next few sections describe the types of treatments used for Hodgkin disease. T
followed by a discussion of the typical treatment options based on the stage ofdke dise
(and other prognostic factors when these are important). Finally, treatndodgiin
disease in special circumstances, such as in children or during pregnan@udsetis

Chemotherapy for Hodgkin disease

Chemotherapy (chemo) is the use of drugs to kill cancer cells. The drugs ckerbaga
pills or injected into a vein under the skin. Chemotherapy is systemic theraplg, whic
means the drugs enter the bloodstream and travel throughout the body to reach and
destroy cancer cells wherever they may be.

Doctors give chemo in cycles, in which a period of treatment is followed éxst @eriod
to give the body time to recover. Each cycle generally lasts for severias wdost
chemo treatments are given on an outpatient basis (in the doctor’s ofhee,arli
hospital outpatient department), but some may require a hospital stay.

The chemo regimens for Hodgkin disease combine several drugs becauset diffeye
kill cancer cells in different ways. The combinations used to treat Hodgieash are
often referred to by abbreviations that are easier to remember than thduwrungsnes.



The most common regimen in the United States is a 4-drug combination called ABVD,
which consists of:

« Adriamycirf® (doxorubicin)
» Bleomycin
* Vinblastine
» Dacarbazine (DTIC)
Other common regimens include:
Stanford V
» Doxorubicin (Adriamycin)
* Mechlorethamine (nitrogen mustard)
* Vincristine
* Vinblastine
* Bleomycin
 Etoposide
* Prednisone
BEACOPP
» Bleomycin
 Etoposide (VP-16)
» Adriamycin (doxorubicin)
« Cyclophosphamide (Cytox&h
« Oncovir® (vincristine)
* Procarbazine
* Prednisone

Radiation is given after chemo in the Stanford V regimen, and it is sometimesafjee
the ABVD or BEACOPP regimens as well.

Other chemotherapy combinations may also be used for Hodgkin disease. Most use the
same drugs as listed above, but they may include different combinations andrbergiv
different schedules.



Possible side effects

Chemo drugs attack cells that are dividing quickly, which is why they work agaasst
types of lymphoma 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 also likely to be affected by chemotherapy, which can leateteftects.

The side effects depend on the type and dose of drugs given and the length ofytime the
are taken. They can include:

* Hair loss

* Mouth sores

* Loss of appetite

» Nausea and vomiting

* Diarrhea

* Increased chance of infections (from having too few white blood cells)
 Easy bruising or bleeding (from having too few blood platelets)

* Fatigue (from having too few red blood cells)

These side effects are usually short-term and go away after treasrfiarghied. If
serious side effects occur, the chemotherapy may have to be delayed or the doses
reduced.

There are often ways to lessen these side effects. For example,rérugsally given to
help prevent nausea and vomiting.

Drugs known as growth factors, such as G-CSF (NeuffogerGM-CSF (Leukin®),

are sometimes given to help the body make more white blood cells and thus reduce the
chance of infection. Antibiotics may also be given at the earliest signiofeation,

such as a fever.

If your white blood cell counts are very low during treatment, you can help loeeisk
of infection by carefully limiting your exposure to germs. During this tiyoerr doctor
may advise you to:

» Wash your hands often.
» Avoid fresh, uncooked fruits and vegetables and other foods that might carry germs.
» Avoid fresh flowers and plants because they may carry mold.

» Make sure other people wash their hands before they come in contact with you.



 Avoid large crowds and people who are sick (wearing a surgical mask offers some
protection in these situations).

If your platelet counts are very low, you may be given drugs or plateletusamnss to
help protect against bleeding. Fatigue caused by anemia (very low red bloadined) c
can be treated with drugs or with red blood cell transfusions.

Long-term side effects:Some chemo drugs can have long-term side effects that occur
months or years after treatment has ended.

For example, doxorubicin can cause heart damage, so your doctor may order a test to
check your heart function before and during treatment with this drug.

Bleomycin can cause lung damage, so some doctors order tests of lung fundeadn (cal
pulmonary function tests) before starting patients on this drug.

Some chemo drugs can increase the risk of getting a second type of canaetitater
(such as leukemia), especially in patients who have also received radiatapyther

In children and young adults, some chemo drugs can also affect body growthiétyd fer
(ability to have children) later on.

Long-term effects are discussed in more detail in the section, “What hapfeens af
treatment for Hodgkin disease?”

Before starting chemotherapy, ask your doctor to explain the possiblefeictie ahd
your chances of having them.

Radiation therapy for Hodgkin disease
Radiation therapy uses high-energy rays (or particles) to destroy cafise

To treat Hodgkin disease, a carefully focused beam of radiation is delivered from a
machine outside the body. This is knowreagernal beam radiatiarMost often,

radiation treatments are given 5 days a week for several weeks. Befogatheehts
start, the radiation team takes careful measurements to determine theelbse and the
correct angles for aiming the radiation beams. The treatment is much tike get x-

ray, but the radiation is more intense. Each treatment lasts only a few mirthtmsglal
the setup time — getting you or your child into place — usually takes longeatiBadi
itself is painless, but some younger children may need to be sedated to makeysure t
don’t move during the treatment.

Radiation therapy is most useful when Hodgkin disease is only in one part of the body.
For classic Hodgkin disease, radiation is often given after chemotherapyiatigpenen
there is a large or bulky tumor mass (usually in the chest). The chemotheragiaton
alone would probably not cure the disease, but both treatments together are usually



effective in getting rid of it. Radiation therapy may also be used bj/tisieeat some
cases of nodular lymphocyte predominant Hodgkin disease.

Radiation therapy is often very good at killing Hodgkin disease cells. Decgalethia
was the best treatment available for Hodgkin disease, but over the years ckatioes
it could lead to long-term side effects. As it became clear that chemothveaamiso
effective, doctors began to use less radiation. Today, if radiation theraggjouady the
involved areas are treated with radiation to try to limit side effects.

Involved field radiation

This is the preferred form of radiation therapy when it is used to treat Hodgkiséi
Only the lymph node areas that contain Hodgkin disease are treated. Chematherapy
typically given first, and then radiation is given to areas that weralipitnvolved.

Extended field radiation

In the past, radiation was given to the major lymph node areas that contained Hodgkin
disease, as well as the surrounding “normal” lymph node areas, just in case thiemHodg
disease had spread, even though the doctors could not actually detect it in tieese are
This is calledextended field radiatian

« If the Hodgkin disease was in the upper body, radiation was given raettite field
which included lymph node areas in the neck, chest, and under the arms. Sometimes
this was extended to also include lymph nodes in the upper abdomen.

* Inverted Y fieldadiation therapy included the lymph nodes in the upper abdomen, the
spleen, and the lymph nodes in the pelvis).

* When inverted Y field radiation was given together with mantle field radiation, the
combination was calletbtal nodal irradiation

Because nearly all patients with Hodgkin disease are now treated witlottieeapy,
extended field radiation is seldom used any more.

Total body irradiation

People who are getting a stem cell transplant may get radiation to the lvadayl along
with high-dose chemotherapy, to try to kill ymphoma cells throughout the body. For
more information on this procedure, see the section, “High-dose chemotherapgnand s
cell transplant.”



Possible side effects

The side effects of radiation therapy depend on where the radiation is aones. S
people have skin changes similar to sunburn, which slowly fades away. Other possible
short-term side effects include fatigue, dry mouth, nausea, or diarrhea.idtagiatn to
several areas, especially after chemotherapy, can lower blood cell.counts

Long-term side effects:Radiation therapy can also have long-term side effects. The
most serious of these is the development of another cancer in the part of the body that
was exposed to radiation.

Radiation to the chest or neck can damage the thyroid gland, which can affedityts abi
to make thyroid hormone. This can lead to fatigue and weight gain. Treatmient wit
thyroid hormone pills can help with this. Radiation to the chest also increasesktbg ri
heart disease (such as heart attacks) and lung problems, while radiationeioktineay
increase the risk of stroke many years later.

In children, radiation that reaches the bones may slow their growth. Dependingren whe
the radiation is given, this could result in deformities or a lack of growth tbdight.
Radiation to the lower part of the body in children and young adults might also affect
fertility later in life.

To reduce the risk of side effects, doctors carefully calculate the exaafdaskation
needed and aim the radiation beam as accurately as they can. Shields may alsedbe pl
over nearby parts of the body to protect them from the radiation. In girls ang youn
women, the ovaries may be moved out of the way with minor surgery before radiation is
given to help preserve fertility.

For more information about long-term side effects, see the section, “Whanhbagiter
treatment for Hodgkin disease?” If you or your child are getting tiaditherapy, ask
your doctor about the possible long-term side effects.

Monoclonal antibodies for Hodgkin disease

Antibodies are proteins made by your immune system to help fight infections. Bt#n-m
versions, callednonoclonal antibodiesan be designed to attack a specific target, such
as a substance on the surface of lymphocytes (the cells in which lymphomas start)

Some monoclonal antibodies are now being used to treat Hodgkin disease.

Brentuximab vedotin (Adcetris™): This drug is an anti-CD30 antibody attached to a
chemotherapy drug. Hodgkin disease cells usually have the CD30 molecule on their
surface. The antibody acts like a homing signal, bringing the chemo drug to the
lymphoma cells, where it enters the cells and causes them to die when theywigeto di
into new cells.



This drug has been shown to help many people whose Hodgkin disease has come back
after other treatments, including a stem cell transplant (see nerh$eas well as

people who can’t have a stem cell transplant. It is also being studied totsemibe

given with chemotherapy and if can be helpful earlier in the course of the disease

Brentuximab is given as an infusion into a vein (IV) every 3 weeks. Common side effects
include nerve damage (neuropathy), low blood counts, fatigue, fever, nausea and
vomiting, infections, diarrhea, and cough. Rarely, more severe side effectslogogr
infusions, such as trouble breathing and low blood pressure.

Rituximab (Rituxan®): This antibody attaches to a substance called CD20 found on
some types of lymphoma cells, which seems to cause the lymphoma cell to die.
Rituximab may be used to treat nodular lymphocyte predominant Hodgkin disease
(NLPHD), often with chemotherapy and/or radiation therapy.

Rituximab is given as an IV infusion in the doctor’s office or clinic. When it id bye
itself to treat lymphoma, it is usually given once a week for 4 weeks, \wragithen be
repeated several months later. When it is combined with chemotherapy, it is st oft
given on the first day of each chemo cycle.

Common side effects are usually mild but may include chills, fever, naudaes,ras
fatigue, and headaches. Rarely, more severe side effects occuridiwsiens, such as
trouble breathing and low blood pressure. Even if these symptoms occur during the firs
rituximab infusion, it is very unusual for them to recur with later doses. Ritixoaa

cause dormant (inactive) hepatitis B infections to become active agairtijmeme

leading to severe liver problems or even death. Your doctor may check your blood for
signs of hepatitis before starting this drug. This drug may also increasgktbé certain
infections for several months after the drug is stopped.

High-dose chemotherapy and stem cell transplant for
Hodgkin disease

Stem cell transplants (SCTs) are sometimes used for Hodgkin diseasehtiratto treat,
such as those that don’t go away completely after chemotherapy and/aonadiathose
that come back after treatment.

The doses of chemotherapy drugs normally are limited by the side efffesesdrugs
cause. Higher doses can’t be used, even if they might kill more cancer cellsettzy
would severely damage the bone marrow, where new blood cells are made.

A stem cell transplant lets doctors use higher doses of chemotherapy (sesradting
with radiation therapy). After getting high-dose treatment, the patestves a
transplant of blood-forming stem cells to restore the bone marrow.

Blood-forming stem cells used for a transplant come either from the blood (for a
peripheral blood stem cell transplant, or PBSCT) or from the bone marrow (for a bone



marrow transplant, or BMT). Peripheral blood stem cells are obtained from a pecedu
similar to a blood donation, while bone marrow donation is usually done in an operating
room with the marrow donor under general anesthesia (in a deep sleep). Bave mar
transplants were more common in the past, but they have largely been replaced by
PBSCTs.

Types of transplants

There are 2 main types of stem cell transplants. They differ with reg#rd source of
the blood-forming stem cells.

Autologous stem cell transplant

In this type of transplant, a patient’s own blood stem cells are removed from his or he
bone marrow or peripheral blood. They are collected several times in the wesles bef
treatment. The cells are frozen and stored while the person gets tredtigientose
chemotherapy and/or radiation) and then are given back to the patient by infusibe into t
patient’s blood. This is the more common type of transplant for Hodgkin disease.

Allogeneic stem cell transplant

In this type of transplant, the blood stem cells come from someone else. The donor’s
tissue type (also known as the HLA type) needs to match the patient’s tigsussty
closely as possible to help prevent the risk of major problems with the transplant.

Usually the donor is a brother or sister if they have the same tissue tyyeepasiént. If
there are no siblings who are a good match, the cells may come from an HU#edhatc
unrelated donor — a stranger who has volunteered to donate their cells.

Sometimes umbilical cord blood stem cells are used. These cells come from blood
drained from the umbilical cord and placenta after a baby is born, which is rich in blood
stem cells. These are more often a source of blood stem cells for transptdmildren.

Regardless of the source, the stem cells are then frozen and stored uatitthegded
for the transplant.

Allogeneic transplants may be more likely to rid the body of lymphoma cellthdytre
also more likely to cause serious complications that could be life-thregitémimeating
Hodgkin disease, an allogeneic transplant is generally used only if an autologous
transplant has already been tried without success.

Non-myeloablative transplant: This special type of allogeneic transplant may be an
option for some patients who couldn’t tolerate a regular allogeneic transptaniskat
would be too toxic. This type of transplant uses less chemo and radiation, so it is also
known as amini-transplantor reduced-intensity transplant



The lower doses of chemotherapy and radiation do not completely destroyshe tted
bone marrow. After treatment, the patient gets the allogeneic (donor)atenThese
cells establish a new immune system in the body, which sees the lymphoma cells a
foreign and attacks them (called gpaft-versus-lymphoma efféct

Even though it uses small doses of certain chemotherapy drugs and low doses of total
body radiation, this type of transplant can still sometimes work and have less s#ile
effects. In fact, some patients can receive a non-myeloablative trarepl@amioutpatient.

Doctors aren’t yet sure exactly how effective these types of tramis@ee for patients
with Hodgkin disease, but studies are now being done to find out.

The transplant procedure

The patient may be admitted to the stem cell transplant unit of the hospitaliee rece
treatment as an outpatient depending on a number of factors.

If they are going to be treated in the hospital, the person is usually admitted to the
hospital the day before the high-dose chemo is to begin. He or she will usually tstay i
hospital until the stem cells have started to make new blood cells again, whiclakd®n t
several weeks.

If the transplant is done as an outpatient procedure, patients and families musttbe abl
spot complications requiring their doctor’s attention. Unless they live tiabe
transplant center, they will be asked to stay in a nearby hotel.

Treatment starts with high-dose chemo and may include high-dose whole bodgpmadiati
The chemo and radiation treatments are meant to destroy any remaimbeg cells.

They also kill the normal cells of the bone marrow and the immune system. Once
treatment is complete, the new stem cells (autologous or allogeneicyemdlgiough a
vein, just like a blood transfusion. The stem cells then migrate to the bone marrow.

In an allogeneic SCT, the person getting the transplant may be givertalkegp the
new immune system from attacking the body. This is knovgrafsversus-host disease
or GVHD. For the next several weeks the patient is likely to have very low bédlod ¢
counts, so they are given as much supportive therapy as needed. This may include
antibiotics, red blood cell or platelet transfusions, other medicines, and help with
nutrition.

Usually within a couple of weeks after the stem cells have been infusedsgthiay

making new white blood cells. This is later followed by the new platelet productitbn a
new red blood cell production. Because of the high risk of serious infections right after
treatment, patients remain protected in isolation (where exposure to germpsts &e
minimum) until a measure of their white blood cells, the absolute neutrophil count
(ANC), rises above 500. They can usually leave the hospital when their ANC nears
1,000.



Patients then typically make regular visits to the outpatient transplamtfdirabout 6
months, after which their care is continued by their regular doctors. At this peint, t
may only come back to the clinic for their regular exams or if they have symfitams
should be checked by their doctor.

Practical points

A stem cell transplant is a complex treatment that can cause litedhieg side effects.

If the doctors think a patient may benefit from a transplant, it should be done at a hospital
where the staff has experience with the procedure and with managing theyetase.

Some stem cell transplant programs may not have experience in certainftype
transplants, especially transplants from unrelated donors.

SCTs often require a long hospital stay and can be very expensive (costing well over
$100,000). Because some insurance companies may view it as an experimental freatment
they may not pay for it. Even if the transplant is covered by your insurance, ypayso

or other costs could easily amount to tens of thousands of dollars. Find out what your
insurer will cover before deciding on a transplant so you will have an idea of/ainat

might have to pay.

Possible side effects

Early or short-term effects: The early complications and side effects are basically the
same as those caused by any other type of high-dose chemotherapy (see the
“Chemotherapy” section of this document), and can be severe. They are caused by
damage to the bone marrow and other quickly growing tissues of the body and can
include:

* Low blood cell counts (with fatigue and increased risks of infection and bleeding)
» Nausea and vomiting

* Diarrhea

* Loss of appetite

» Mouth sores

* Hair loss

One of the most common and serious short-term effects is the increased ingctan.
Antibiotics are often given to try to prevent this from happening. Other sidasfii&e

low red blood cell and platelet counts, may require blood product transfusions or other
treatments.

Long-term side effects:Some complications and side effects can last for a long time or
occur many years after the transplant. These can include:



 Graft-versus-host disease, which occurs only in allogeneic transplantefdee
paragraph)

» Menstrual changes, early menopause, and loss of fertility in female pétiemted
by damage to the ovaries)

* Loss of fertility in male patients

» Damage to the thyroid gland, causing problems with metabolism
 Cataracts (damage to the lens of the eye that can affect vision)
» Damage to the lungs, causing shortness of breath

» Bone damage called aseptic necrosis (if damage is severe, the patieetndy
have part of the affected bone and the joint replaced)

» Development of leukemia or another cancer years later

Graft-versus-host disease (GVHD)This is one of the most serious complications of
allogeneic (donor) stem cell transplants. It occurs because the imystiem ©f the

patient is replaced by the donor’'s immune system. The donor immune system then may
“see” the patient’'s own body tissues as foreign and may react agaimst the

Symptoms can include severe skin rashes, itching, mouth sores (which canadiffgdt e
nausea, and severe diarrhea. Liver damage may cause yellowing ohthadkiyes
(jaundice). The lungs may also be damaged. The patient may alsoityaedave
muscle aches.

GVHD is either acute or chronic, based on how soon after the transplant it begins.
Sometimes GVHD can become disabling, and if it is severe enough, it cag-be lif
threatening. Usually, immune-suppressing drugs can be used to help control GVHD,
although they can have their own side effects.

On the positive side, the graft-versus-host disease also leads to graftiyemsiiema
activity. Lymphoma cells remaining after the chemotherapy and radtagoapy are
often killed by donor immune cells since the lymphoma cells are seen as foreign b
donor’s immune system as well. Mild graft-versus-host disease can be a good thing

For more information, see the American Cancer Society document, Stem & eiplant
(Peripheral Blood, Bone Marrow, and Cord Blood Transplants)
Clinical trials for Hodgkin disease

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



for you. You may have heard about clinical trials being done for your typeoéicaOr
maybe someone on your health care team has mentioned a clinical trial to you.

Clinical trials are carefully controlled research studies that are 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 cliticds

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

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

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

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

Clinical trials are one way to get state-of-the art cancer tegdtrin some cases they may
be the only way to get access to newer treatments. They are also the ofdy eaotors
to learn better methods to treat cancer. Still, they are not right foromeery

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

Complementary and alternative therapies for Hodgkin
disease

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

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

What exactly are complementary and alternative therpies?

Not everyone uses these terms the same way, and they are used to refer tdfenant di
methods, so it can be confusing. We cgmplementaryo refer to treatments that are
usedalong withyour regular medical car@lternativetreatments are us@ustead 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 méidtoalet
used along with regular treatment are meditation to reduce stress, acupunicéipe t



relieve pain, or peppermint tea to relieve nausea. Some complementary methods are
known to help, while others have not been tested. Some have been proven not 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. Somseof the
methods may pose danger, or have life-threatening side effects. But the biggesirdange
most cases is that you may lose the chance to be helped by standard mathoanhtre
Delays or interruptions in your medical treatments may give the camcertime to

grow and make it less likely that treatment will help.

Finding out more

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

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

* Look for “red flags” that suggest fraud. Does the method promise to cure all or most
cancers? Are you told not to have regular medical treatments? Is theecineat
“secret” that requires you to visit certain providers or travel to another g8untr

» 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 choice is yours

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

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

Treating classic Hodgkin disease, by stage

This section sums up the treatment options for Hodgkin disease (HD) in adults, based on
the stage of cancer. Treatment of the disease in children is slightly difiieranthe

treatment used for adults. Some of the differences in treating adults andrcaiklre
discussed in the section, “Hodgkin disease in children.” If a teen has achieved full
growth, the treatment is usually the same as that for an adult.



Treatment options depend on many factors, including:
» The kind of Hodgkin disease you have
* The extent of the Hodgkin disease in your body
» Whether or not the disease is bulky (large)
» Whether the Hodgkin disease is causing certain symptoms
* Results of blood and other lab tests
* Your general health
* Your age
* Your medical history

Based on these factors, your treatment may be a little different frogetieeal outline
given below.

Stages IA and IIA, favorable

This group includes HD that is only on one side of the diaphragm (above or below) and
that doesn’t have any unfavorable factors. For example:

* It is not bulky

* It is not in several different lymph node areas

* It doesn’t cause any of the B symptoms

* It doesn’t cause an elevated erythrocyte sedimentation rate (ESR)

Treatment for most patients is chemotherapy (usually 2 to 4 cycles of WP A&jimen
or 8 weeks of the Stanford V regimen), followed by involved field radiation to tt ini
site of the disease. Another option is chemotherapy alone (usually for 4 oe$)adycl
selected patients.

Doctors often order a PET/CT scan after a few courses of chemo to see lhtwe we
treatment is working and to determine how much more treatment (if any)decee

If a person can’t tolerate chemotherapy because of other health issu¢mradeapy
alone may be an option.

For those who don’t respond to treatment, chemotherapy using different drugs or high-
dose chemotherapy (and possibly radiation) followed by a stem cell tnainsyag be
recommended. Treatment with the monoclonal antibody brentuximab vedotin (Adcetris)
may be another option.



Stages | and II, unfavorable

This group includes HD that is only on one side of the diaphragm (above or below), but
that is bulky, is in several different areas, is causing any of the Btegm, and/or is
causing an elevated erythrocyte sedimentation rate (ESR).

Treatment is generally more intense than that for favorable diseggecély starts with
chemotherapy (usually ABVD for 4 to 6 cycles or other regimens such asi8tahfor
12 weeks).

PET/CT scans are often done after several cycles of chemo to determinaiblovinore
treatment you need. This is often followed by more chemo. Involved-field radiation
therapy is typically given to the sites of the tumor at this point, espeifidilyas bulky.

For those who don’t respond to treatment, chemotherapy using different drugs or high-
dose chemotherapy (and possibly radiation) followed by a stem cell tnainsag be
recommended. Treatment with the monoclonal antibody brentuximab vedotin may be
another option.

Stages lll and IV

This includes HD that is both above and below the diaphragm and/or has spread widely
through one or more organs outside the lymph system.

Doctors generally treat these stages with chemotherapy at full dédesigh ABVD
(for at least 6 cycles) can be used, some doctors favor more intense treatméra w
Stanford V regimen for 12 weeks, or even the BEACOPP regimen if therevarals
unfavorable prognostic factors.

PET/CT scans might be used during or after chemotherapy to assess how naich mor
treatment you need. Depending on the results of the scans, more chemotherapy may be
given. Radiation therapy may be given after chemotherapy, espetthltlye were any

large tumor areas.

For those who don’t respond to treatment, chemotherapy using different drugs or high-
dose chemotherapy (and possibly radiation) followed by a stem cell tnainsag be
recommended. Treatment with the monoclonal antibody brentuximab vedotin may be
another option.

Resistant Hodgkin disease

Treatment for HD should remove all traces of the cancer. Once iniaaieat is

complete, the doctor will do tests such as PET and CT scans to look for any signs of HD.
If the HD is still there, most experts think that more of the same treatmanmitksly to

cure it.



Sometimes, radiation therapy to an area of disease that remains aftethehrapy might
be curative. Using a different combination of chemotherapy drugs may be amytibar
If radiation alone was the initial treatment, using chemotherapy (with bowtimore
radiation) might also be curative.

If HD is still there after a combination of these treatments, most doctors would
recommend high-dose chemotherapy (and possibly radiation) followed by an autologous
stem cell transplant, if it can be done. If cancer still remains aftgrathiallogeneic stem

cell transplant may be an option.

Another option, either instead of or after a stem cell transplant, may bedr¢atith the
monoclonal antibody brentuximab vedotin (Adcetris).

Recurrent or relapsed Hodgkin disease

Treatment in this situation depends on where the disease comes back, on how long it has
been since your initial treatment, and on what your initial treatment wiag. ithitial

treatment was radiation therapy alone, chemotherapy is usually givetdiorent

disease.

If chemotherapy without radiation therapy was used first, and the cances baick only
in the lymph nodes, the patient could receive radiation therapy to the lymph nodes with or
without more chemotherapy. Chemotherapy with different drugs may be anotloar. opti

Radiation usually cannot be repeated in the same area. If, for example, HD insthe che
was treated with radiation and it comes back in the chest, it could not be treated wit
more radiation to the chest. This holds true no matter how long ago the radiatiorstvas fir
given.

If the disease returns after several years, then using the same ontldfermotherapy
drugs (possibly along with radiation) might still cure it. On the other hanénpsitivhose
cancer recurs soon after treatment may need more intensive treatmerarfplegif the
HD has returned within a few months of the original treatment, high-dose cheapgther
(and possibly radiation) followed by an autologous stem cell transplant may be
recommended. These are decisions that you and your cancer care team néed to ma

If the cancer still remains after an autologous transplant, an allogensicedte
transplant may be an option. Another option, either instead of or after a stem cell
transplant, may be treatment with the monoclonal antibody brentuximab vedotin
(Adcetris).



Treating nodular lymphocyte predominant Hodgkin disease
(NLPHD)

Because this rare type of Hodgkin disease (HD) tends to grow more slowlyabsic ¢
HD, it is sometimes treated slightly differently.

In people with early stage NLPHD without any B symptoms, radiation thelapy &
often all that is needed.

If the disease is more advanced or if a person has B symptoms, chemotherapy, with or
without radiation therapy, is likely to be recommended. Many doctors use the ABVD
chemo regimen, although some doctors prefer others. Another option is to give the
monoclonal antibody rituximab (Rituxan), with or without chemotherapy (and soegeti
radiation).

An option for some people who are not having major symptoms might be to have the
disease watched closely at first, and then start treatment only when syagppear.

Treating Hodgkin disease in children

Treatment of Hodgkin disease in children is slightly different from themieatused for
adults. Children’s bodies tend to tolerate chemotherapy better in the shatthderm

adults do. But some side effects are more likely to occur in children. And because som
of these side effects could be long-term, children who survive their cancer ndad care
attention for the rest of their lives.

Since the 1960s, most children and teens with cancer have been treated at spexsal cent
designed for them. Being treated in these centers offers them the addritageg a

team of specialists who are experienced with the differences betdlearad childhood
cancers, as well as the unigue needs of children with cancer. This team ushallsinc
pediatric oncologists, surgeons, radiation oncologists, pathologists, pediatricgync
nurses, and nurse practitioners.

Childhood cancer centers also have psychologists, social workers, child dii@lispse
nutritionists, rehabilitation and physical therapists, and educators who can support and
educate the entire family.

Most children with cancer in the United States are treated at a centisralraember of
the Children’s Oncology Group (COG). All of these centers are associdted w
university or children’s hospital. As we have learned more about treatinipcbd
cancer, it has become even more important that treatment be given by exfiestaiea.

In these centers, doctors treating children with Hodgkin disease often usetreplans
that are part of clinical trials. The purpose of these studies is to find theffeostve
treatment that causes the fewest side effects.



Differences from treatment in adults

As in adults, the major goal of treatment is to cure the child without causing lomg-ter
problems. If the child is sexually mature and muscles and bones are fully developed,
treatment is usually the same as that given to adults. But if the child hasahetdréés

or her full body size, chemotherapy will likely be favored over radiation therapy
Radiation could affect bone and muscle growth and prevent children from reacliing the
normal size.

When treating children, doctors often combine chemotherapy with low doses dbradiat
The chemotherapy often includes combinations of many drugs rather than just the usual
adult ABVD regimen, especially for cancers that are unfavorable or ageadweanced.

This approach has had excellent success rates, even for children with moreadvanc
disease.

Stages IA and IIA, favorable: Treatment generally starts with chemotherapy alone, used
at the lowest dose that is likely to result in a cure. If the disease doesmwago
completely, radiation therapy or more chemotherapy might be added.

If radiation therapy is used, the dose and field are kept as small as poss#antibn is
used below the diaphragm in girls and young women, the ovaries should be protected.
Damage to the ovaries might prevent them from ever being able to become pregnant

Stages | and II, unfavorable:Treatment is likely to consist of more intense
chemotherapy combined with radiation therapy, although the dose and field tbradia
are kept as small as possible.

Stages Il and IV: Treatment includes more intense chemotherapy, either alone or
combined with low-dose radiation therapy to areas with bulky disease (aatasntain
a lot of Hodgkin disease).

Hodgkin disease in pregnancy

If a woman is pregnant and diagnosed with Hodgkin disease, there are often several
treatment approaches that can be successful. The woman and her doctors mrmust take i
account the extent of the cancer, how quickly it is growing, how far along the pcggnan
is, and the woman’s own personal preferences.

If the cancer is diagnosed during the second half of the pregnancy and is not causing
problems, a woman can often wait until the baby is born and then begin treatment. This is
the approach that is safest for the baby.

If the Hodgkin disease requires treatment during the pregnancy, chemotheirapy
either one or a combination of drugs may be given, based on the circumstances. If
possible, this is delayed until later in the pregnancy (typically aftdirgtérimester,
when the baby’s organs are fully formed).



Radiation is not often given because of concerns about the possible long-termoeffects
the unborn baby. But a few studies suggest that as long as very careful precagitions a
taken to aim the radiation precisely, limit the doses, and shield the baby, pregnam wom
with Hodgkin disease in lymph nodes in the neck, underarm area, or inside the chest can
receive this treatment with little or no apparent risk to the baby.

The need to avoid radiation also limits which imaging tests can be used to helpmete
the extent of the lymphoma or to see if treatment is working. CT scans, PETatwhRrs
rays all use radiation, so they are avoided if at all possible. MRI scansti@sduhd can
often be used instead.

More treatment information

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

The NCCN, made up of experts from many of the nation’s leading cancersgenter
develops cancer treatment guidelines for doctors to use when treatingspdinese are
available on the NCCN Web site (www.nccn.org).

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

What should you ask your doctor about
Hodgkin disease?

As you cope with Hodgkin disease and the process of treatment, you need to have honest,
open discussions with the cancer care team. You should feel free to ask amnguesti

have no matter how minor it might seem. Among the questions you might want to ask

are:

* What type of Hodgkin disease is it?

» What is the stage? What does the staging mean?

* Will I (we) need to have other tests before we can decide on treatment?
* Are there other doctors | (we) need to see?

* How much experience do you have treating Hodgkin disease?

* What are the treatment choices? Which do you recommend? Why?



» Does one type of treatment reduce the risk of recurrence more than another?

* What short-term side effects can be expected from treatment? What danebe
about these side effects?

* What are the possible long-term side effects?

» Will the treatment affect my (my child’s) ability to have children? Carde
anything about this?

» What should | do to be ready (or get my child ready) for treatment?
» How long will treatment last? What will it involve? Where will it be done?
» How will treatment affect my (child’s) daily activities?

* What are the chances that the cancer will recur? How will we know if therdaase
recurred? What should | look out for?

» What would we do if the treatment doesn’t work or if the cancer recurs?
» What type of follow-up is needed after treatment?
» Should we get a second opinion? Can you suggest someone?

You will no doubt have other questions. For instance, you might want more information
about recovery times so that you can plan work or school schedules. Or you might want
to ask about clinical trials.

Be sure to write your questions down so that you remember to ask them during Misits wit
your cancer care team. Also keep in mind that doctors are not the only ones who can
provide you with information. Other health care professionals, such as nurses ahd soci
workers, may have the answers.

What happens after treatment for Hodgkin
disease?

For many people with Hodgkin disease, treatment may remove or destroy tee canc
Completing treatment can be both stressful and exciting. You may be relieveidho fi
treatment, but find it hard not to worry about the lymphoma growing or coming back.
(When cancer comes back after treatment, it is cedlegrrence) This is a very common
concern in people who have had cancer.

It may take a while before your fears lessen. But it might help to know Hrat cancer
survivors have learned to live with this uncertainty and are leading full lives. Our



documentLiving With Uncertainty: The Fear of Cancer Recurrengiges more detailed
information on this.

For some people, the lymphoma may never go away completely. These peoplé may ge
regular treatments with chemotherapy, radiation therapy, or other thet@apielp keep
the lymphoma in check for as long as possible. Learning to live with lymphoma as more
of a chronic disease can be difficult and very stressful. It has its own typeeofainty.

Follow-up care

If you (or your child) have completed treatment, your doctors will still wantatch you
closely. It is very important to keep all follow-up appointments. You or your child wil
need follow-up care for many years after treatment for Hodgkin disease

During these visits, the doctor will ask about symptoms, do physical exams, and may
order blood tests or imaging tests such as CT scans or chest x-rays. Dogtareisit
usually recommended every few months for the first several yearsrafiement.
Gradually, the length of time between visits can be increased, but even aftes 5hey
should be done at least yearly.

Follow-up is needed to check for cancer recurrence or spread, as wellibkemids
effects of certain treatments. This is the time for you to ask your hesedtleean any
guestions you need answered and to discuss any concerns you might have.

If Hodgkin disease does come back at some point, further treatment will depend on what
treatments you've had before, how long it's been since treatment, and yolr Realt

more information, see “Recurrent or relapsed Hodgkin disease” in the “Traaipi®ns

by stage” section. For more general information on dealing with a recursencmay

also want to see our documewithen Your Cancer Comes Back: Cancer Recurrtence

You can get it by calling 1-800-227-2345.

Watching for long-term side effects

Each type of treatment for Hodgkin disease has side effects that coutat iastriths or
longer. Some side effects, like loss of fertility, may be permanentuBecs® many
people now live for a long time after their treatment, watching for thesriseide
effects is very important.

Second cancersOne of the most serious side effects of Hodgkin disease treatment is
developing a second cancer later on. For example, acute myelogenous ledhéhjia (
can develop in a small portion of patients after receiving certain types tofiérga This
usually occurs in the first few years after treatment and is seen memarofilder

people.



This might be less likely with current chemo drug combinations like ABVD th#dn w
some combinations used more often in the past, such as the MOPP regimen, but there is
still a small risk.

Radiation may also add to this risk. Although radiation alone does not increase the risk
for leukemia much, it can raise the risk of other forms of cancer in the part of the body
that received the radiation.

Women who receive chest radiation before they are 30 years old have a much skgher ri
of breast cancer. They should be especially careful about following AmericaerCa
Society recommendations for early detection of breast cancer and shiotddtbedir

doctor about starting screening at an early age.

Both men and women receiving chest radiation have a higher chance of developing lung
cancer, mesothelioma (a cancer of the lining of the lungs), and thyroid.caheersk of

lung cancer is much higher in smokers, so not smoking is especially important among
survivors of Hodgkin disease. Follow-up physical exams, blood tests for thyroid
problems, and spiral CT scans or x-rays of the chest as suggested by youmdgdber
helpful.

Cancers of muscle or bone, caltcomascan also develop in areas that get radiation.
Likewise, digestive tract cancers such as colon cancer are also more likely

Another type of cancer, non-Hodgkin lymphoma, develops in a small number of patients
with Hodgkin disease. It is thought that this risk is due mostly to the disedbantsaot
the treatment.

Fertility issues: A possible long-term effect of chemotherapy and radiation therapy,
especially in younger patients, is reduced or lost fertility. For exarsqmhee
chemotherapy drugs might affect a male’s ability to make sperm, whaitt e
temporary or permanent. If the patient is old enough and is going to get drugathat
affect fertility, sperm banking should be considered before chemotherapytésist

Likewise, women may stop ovulating and menstruating with chemotherapy. Thizr may
may not return to normal. Radiation to the lower abdomen can cause infertility unless the
ovaries are surgically moved outside the radiation field beforehand. Moving thesovar
does not affect cure rates because Hodgkin disease almost never spreads teethe ova

Infections: For unknown reasons, the immune system of people with Hodgkin disease
does not work properly. Treatments such as radiation, chemotherapy, and surgery to
remove the spleen (splenectomy) can add to this problem. Splenectomy was once
common but is now rare for people with Hodgkin disease. Patients who have their spleen
removed should be immunized against certain bacteria.

All people who have had Hodgkin disease should keep up with their flu shots. Keeping
up with vaccinations and careful, prompt treatment of infections are very important.



Thyroid problems: Radiation therapy to the chest or neck to treat Hodgkin disease
might affect the thyroid gland, causing it to make less thyroid hormone. Peitipkhie/
condition, known agypothyroidismmay need to take thyroid medicine. People who got
radiation to the neck or upper chest should have their thyroid function checked with
blood tests at least yearly.

Heart disease and strokesPeople who have had radiation to the chest have a higher

risk of heart disease and heart attacks. This has become less of a probleroravith m

modern radiation techniques, but it is important to not smoke and maintain a healthy diet
to help avoid this problem. Some chemotherapy drugs such as doxorubicin (Adriamycin)
and mitoxantrone can also cause heart damage. Your doctor may advise you to have tests
to check your heart function several years after your treatment.

Radiation to the neck increases the chance of stroke because it can damagthe bl
vessels in the neck that supply the brain. Smoking and high blood pressure also increase
the risk of stroke. Once again it is important to avoid smoking. It is also important to
have regular check-ups with your doctor and have any high blood pressure treated.

Lung damage: The chemotherapy drug bleomycin can damage the lungs, as can
radiation therapy to the chest. This can lead to problems such as shortnes$pf breat
which might not show up until years after treatment. Smoking can also serionslgea
the lungs, so it is important that people who have had these treatments do not smoke.

Special concerns in childhood Hodgkin disease sumars

Just as the treatment of childhood Hodgkin disease requires a very specializedhapproac
so does follow-up and monitoring for late effects of treatment. Careful followteip af
treatment is very important.

Along with physical side effects (including those listed above), survivorsilohood

cancer may have emotional or psychological issues that need to be addresgatkdlhe
may have some problems with normal functioning and school work. These can often be
addressed with support and encouragement. Doctors and other members of the health
care team can also often recommend special support programs and services to help
children after cancer treatment.

To help increase awareness of late effects and improve follow-up caredbiodul

cancer survivors throughout their lives, the Children’s Oncology Group (COG) has
developed long-term follow-up guidelines for survivors of childhood cancers. These
guidelines can help you know what to watch for, what types of health screening should be
done, and how late effects may be treated.

It is very important to discuss possible long-term complications with your sin&tlth

care team, and to make sure there is a plan in place to watch for these problesst and tr
them, if needed. To learn more, ask your child’s doctors about the COG survivor
guidelines. You can also download them for free on the COG Web site:



www.survivorshipguidelines.ord-he guidelines are written for health care professionals.
Patient versions of some of the guidelines available (as “Health Links”) @itehes
well, but we urge you to review them with a doctor.

For more about some of the possible long-term effects of treatment, see our document
calledChildren Diagnosed With Cancer: Late Effects of Cancer Treatment

Seeing a new doctor

At some point after treatment, you (or your child) may be seeing a new aduiatoes
not know anything about your (child’s) medical history. It is important thatbgoable to
give the new doctor the details of the diagnosis and treatment. Gathermgehets
soon after treatment may be easier than trying to get them at some point inre fut
Make sure 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 stored on a
CD, 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 prepare
when patients are sent home

* If you had chemotherapy or monoclonal antibodies, a list of the drugs, drug doses,
and when you took them

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

It is also important to keep health insurance. Tests and doctor visits cost a lot, and even
though no one wants to think of their cancer coming back, this could happen.

Lifestyle changes after having Hodgkin disease

You can’t change the fact that you have had cancer. What you can change is how you liv
the rest of your life — making choices to help you stay healthy and feellesswelu can.
This can be a time to look at your life in new ways. Maybe you are thinking about how to
improve your health over the long term. Some people even start during cartoeentea

Making healthier choices

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



could cut down on the alcohol, or give up tobacco. Even things like keeping your stress
level under control may help. Now is a good time to think about making changes that can
have positive effects for the rest of your life. You will feel better andwith@also be

healthier.

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

Eating better

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

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

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

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

how to deal with these treatment side effects.

One of the best things you can do after cancer treatment is put healthyhebiisgnto
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 stayanigeatithy weight,
eating a healthy diet, and limiting your alcohol intake may lower your eis& humber
of types of cancer, as well as having many other health benefits.

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 often doesn’t get battestvit

For some people, fatigue lasts a long time after treatment, and can make ot tiaednf

to exercise 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 needs feel 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 shoudrfit
own situation. An older person who has never exercised will not be able to take on the
same amount of exercise as a 20-year-old who plays tennis twice a weekhdwen't
exercised in a few years, you will have to start slowly — maybe juskimgtahort walks.

Talk with your health care team before starting anything. Get theiroopafiout your
exercise plans. Then, try to find an exercise buddy so you're not doing it alone. Having



family or friends involved when starting a new exercise program can givthgbextra
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 restivelyearé
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 inbformati
on dealing with fatigue, please deatigue in People With CancandAnemia in People
With Cancer)

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 roldpmigeo
lower the risk of some cancers, as well as having other health benefits.

Can | lower my risk of Hodgkin disease progressingr 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 jus
that for the most part this is an area that hasn’t been well studied. Most studies have
looked at lifestyle changes as ways of preventing cancer in the first ptacdowing it
down or preventing it from coming back.

At this time, not enough is known about Hodgkin disease to say for sure if there are
things you can do that will be helpful. Adopting healthy behaviors such as not smoking,
eating well, and maintaining a healthy weight may help, but no one knows for sure.
However, we do know that these types of changes can have positive effects on your
health that can extend beyond your risk of Hodgkin disease or other cancers.



How might Hodgkin disease affect your emotional health?

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

You may find yourself thinking about death and dying. Or maybe you’re more aware of
the effect the cancer has on your family, friends, and career. You may takdanket

your relationships with those around you. Unexpected issues may also cause. ¢arcern
instance, you may see your health care team less often after treatmdrave more time
on your hands. These changes can make some people anxious.

Almost everyone who is going through or has been through cancer can benefit from
getting 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
spiritual groups, 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 may feel more at ease talking one-on-one with a trusted friend or
counselor. Whatever your source of strength or comfort, make sure you have @ plac

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 yau aren’
sure who can 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.

If treatment for Hodgkin disease is no longer working

If Hodgkin disease keeps growing or comes back after one kind of treatme offfén
possible to try other treatment plans that might still cure it, or at leask$he tumors
enough to help you live longer and feel better.

But when a person has tried many different treatments and the lymphoma is no longer
getting better, even newer treatments may no longer be effective. hbihpens, it's
important to weigh the possible limited benefits of trying a new treatagamhst the
possible downsides, including treatment side effects. Everyone has their own way of
looking at this.

This is likely to be the hardest part of your battle with cancer — when you have bee
through many treatments and nothing’s working anymore. Your doctor might offer you
new 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 think about
the odds of treatment having any benefit and how this compares to the possible risks and



side effects. Your doctor can give you an estimate how likely it is treecanll respond

to treatment you are considering. For instance, the doctor may say thateatreit

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 can. Make
sure you are asking for and getting treatment for any symptoms you mvghtshah as
nausea or pain. This type of treatment is cali@tiative 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. €hendfis its
purpose — the main goal of palliative care is to improve the quality of your life,pr hel
you feel as good as you can for as long as you can. Sometimes this meguksugs to

help with symptoms like pain or nausea. Sometimes, though, the treatments used to
control your symptoms are the same as those used to treat cancer. Roejnai#iation
might be used to help relieve pain caused by a large tumor. Or chemo might be used to
help shrink a tumor and keep it from blocking the bowels. But this is not the same as
treatment to try to cure the cancer.

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

person rather than the disease; it focuses on quality rather than length obstenfléhe

time, it is given at home. Your cancer may be causing problems that need to bednanage
and hospice focuses on your comfort. You should know that while getting hospice care
often means the end of treatments such as chemo and radiation, it doesn’t meart you ca
have treatment for the problems caused by your cancer or other health coniditions
hospice the focus of your care is on living life as fully as possible and feengjlaess

you can at this difficult time. You can learn more about hospice in our document called
Hospice Care.

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

and meaning. Pausing at this time in your cancer treatment giveschanee to refocus

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

What's new in Hodgkin disease research and
treatment?

Important research into Hodgkin disease is being done right now in many university
hospitals, medical centers, and other institutions around the world. Scientist#tiage g
closer to finding out what causes the disease and how to improve treatment.



Imaging tests

In recent years, PET scans and combined PET/CT scans have been found to be very
helpful in determining the extent of Hodgkin disease in the body and in assessing how
well treatment is working. PET scans are now commonly used early in the course of
treatment to help doctors decide how much treatment needs to be given.

Tailoring treatment

In general, cure rates for Hodgkin disease are high, but long-term sids effect
treatment are an important issue. A very active area of research isclaelgarning
which patients can be treated with gentler therapy and which patients needrstrong
treatment.

A related area of research is finding less-toxic treatments that do natdrames long-

term side effects, yet still cure as many patients as possible. Nevettiezapy
combinations of as many as 10 different drugs are being studied. The reasoning behind
this approach is that even though more drugs are needed, by using less of each drug,
fewer side effects may occur. Another approach is using drugs that aegegriiodgkin
disease cells, as opposed to chemotherapy drugs. Some of these are described below

The same is true for radiation therapy. Doctors are looking to see which atight do

just as well with lower doses of radiation, or even no radiation. Doctors are algogtud
whether newer forms of radiation therapy, such as intensity-modulatedaadegrapy

(IMRT) and proton therapy, might be useful in Hodgkin disease. These approaches focus
radiation more precisely on tumors, which limits the doses reaching nearbyt norma
tissues.

Chemotherapy

New chemotherapy drugs and drug combinations are being studied in patients with
Hodgkin disease. Some drugs, such as vinorelbine, idarubicin, bendamustine, and
gemcitabine, which are already used to treat other cancers, have showse@gainst
Hodgkin disease that has relapsed after other chemotherapy treatmehés &e in
progress to see if these drugs could be more effective than the ones now in use.

Targeted therapy

Newer drugs that work differently from typical chemotherapy drugs@nebeing
studied as well. These are knowntageted therapyrugs.

For example, a class of drugs knownmraBOR inhibitorshas shown some promise in
early clinical studies against relapsed Hodgkin disease. Drugs baitede deacetylase
(HDAC) inhibitors such as panobinostat, have also shown some early promise.



Other drugs being studied include lenalidomide (Revifnahd bortezomib (Velcade
These drugs are more often used to treat multiple myeloma and some non-Hodgkin
lymphomas, but they may prove to be useful in Hodgkin disease as well.

Some newer targeted drugs, such as PLX3397, affect tumor cells other than the
lymphoma cells themselves. These other cells actually make up much of the Hodgkin
disease tumors and are thought to help the lymphoma cells grow. Research on ésese typ
of drugs is still early.

Monoclonal antibodies

Antibodies are proteins normally made by the immune system to help fightantec

Each antibody attacks only a specific target (usually a protein on the surfate of
unwanted cell). Monoclonal antibodies are man-made versions of these immune system
proteins. Some can Kill cancer cells by themselves. Others have radioauteeiles or

cell poisons attached to them, which help kill the cancer cells. An advantage of these
drugs is that they seem to target lymphoma cells while having fewer sides efffen
chemotherapy drugs. They may be used alone or combined with chemotherapy.

Some monoclonal antibodies, such as brentuximab vedotin (Adcetris™) and rituximab
(Rituxar?’), are already being used to treat Hodgkin disease (see “Monoclonal antibodies
for Hodgkin disease”), while others are now being studied.

Hodgkin disease cells have the CD30 molecule on their surface, which is thetarget
brentuximab vedotin and several other monoclonal antibodies, including XmAb2513.

The cells in the nodular lymphocyte predominant type of Hodgkin disease often have the
CD20 antigen, which is the target of rituximab. Studies are now being done to see if
rituximab can help treat classic forms of Hodgkin disease as well.

Tositumomab (Bexx&) is an anti-CD20 antibody that is attached to a radioactive
molecule. When injected into the blood, the antibody brings the radiation directly to the
lymphoma cells. This drug is used to treat some types of non-Hodgkin lymphoma, but
studies are in progress to see if it might also help treat Hodgkin disease.

Additional resources for Hodgkin disease

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 Web site,
www.cancer.org.

After Diagnosis: A Guide for Patients and Families (also available ini§pa



Caring for the Patient With Cancer at Home (also available in Spanish)
Clinical Trials: What You Need to Know
Living With Uncertainty: The Fear of Cancer Recurrence

Pain Control: A Guide for People With Cancer and Their Families (also aeaitabl
Spanish)

Stem Cell Transplant (Peripheral Blood, Bone Marrow, and Cord Blood Transplants)

Understanding Chemotherapy: A Guide for Patients and Families (alsalde ail
Spanish)

Understanding Radiation Therapy: A Guide for Patients and Familiesafadgable in
Spanish)

When Cancer Comes Back: Cancer Recurrence

Your American Cancer Society also has books that you might find helpful. Callus at
800-227-2345 or visit our bookstore online at cancer.org/bookstore to find out about
costs or to place an order.

National organizations and Web sites*

In addition to the American Cancer Society, other sources of patient information a
support include:

Hodgkin disease

Leukemia & Lymphoma Society
Toll-free number: 1-800-955-4572 or 1-914-949-5213
Web site: www.lIs.org

Lymphoma Research Foundation
Toll-free number: 1-800-500-9976
Web site: www.lymphoma.org

National Cancer Institute
Toll-free number: 1-800-4-CANCER (1-800-422-6237) or TTY: 1-800-332-8615
Web site: www.cancer.gov

National Coalition for Cancer Survivorship

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

1-877-NCCS-YES (622-7937) for some publications and Cancer Survivor T8olbox
orders

Web site: www.canceradvocacy.org



Bone marrow and peripheral blood stem cell transplats

Be the Match (formerly National Marrow Donor Program)
Toll-free number: 1-800-MARROW-2 (1-800-627-7692)
Web site: www.bethematch.org

National Bone Marrow Transplant Link (nbmtLINK)
Toll-free number: 1-800-LINK-BMT (1-800-546-5268)
Web site: www.nbmtlink.org

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

The American Cancer Society is happy to address almost any camted-tebic. If you
have any more questions, please call us at 1-800-227-2345 at any time, 24 hours a day.
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