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Breast Cancer

What is breast cancer?

Breast cancer starts when cells in the breast begin to grow out of contis®. Ceils

usually form a tumor that can often be seen on an x-ray or felt as a lump. Thestumor i
malignant (cancerous) if the cells can grow into (invade) surrounding tissyegead s
(metastasize) to distant areas of the body. Breast cancer occurseitirey in women,
but men can get it, too.

Cells in nearly any part of the body can become cancer, and can spread toeathef ar
the body. To learn more about how all cancers start and spreailhaéés Cancer?

This information refers only to breast cancer in women. For information on beast
cancer in men, se®reast Cancer iMen

Breast cancers can start from different parts of the breast. Most teeasrs begin in
the ducts that carry milk to the nipple (ductal cancers). Some start in the tilahdske
breast milk (lobular cancers). There are also other types of breast taicae less
common.

A small number of cancers start in other tissues in the breast. These cemcaited
sarcomasandlymphomasand are not really thought of as breast cancers.

Although many types of breast cancer can cause a lump in the breast, not all do. There
are other symptoms of breast cancer you should watch out for and report to a health car
provider.

It's also important to understand that most breast lumps are not cancergthepign.
Benign breast tumors are abnormal growths, but they do not spread outside of the breast
and they are not life threatening. But some benign breast lumps can increasensswoma
risk of getting breast cancer. Any breast lump or change needs to be checked thy a heal
care provider to determine whether it is benign or cancer, and whether it mjogiut i

your future cancer risk. For more information see “What are the risk $dfctobreast
cancer?” andNon-cancerous Breast Conditions
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Normal breast tissue

How Breast Cancer Spreads
Breast cancer can spread through the lymph system.

The lymph system includes lymph nodes, lymph vessetl lymph fluid found
throughout the body. Lymph nodes are small, beapesth collections of immune system
cells that are connected by lymph (or lymphatigsets. Lymph vessels are like small
veins, except that they carry a clear fluid caligdph (instead of blood) away from the
breast. Lymph contains tissue fluid and waste petsjas well as immune system cells.
Breast cancer cells can enter lymph vessels and beegrow in lymph nodes.

Most of the lymph vessels of the breast drain into:
* Lymph nodes under the armaxjllary nodes).

* Lymph nodes around the collar bosegraclavicular andinfraclavicular lymph
nodeg



* Lymph nodes inside the chest near the breast boten@a mammary lymph
nodeg
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Lymph nodes in relation to the breast

If cancer cells have spread to your lymph nodes, there is a higher chanhbe tiedist

could have spread (metastasized) to other sites in your body. The more lymph nodes with
breast cancer cells, the more likely it is that the cancer may be found in gthes as

well. Because of this, finding cancer in one or more lymph nodes often affects your
treatment plan. Usually, surgery to remove one or more lymph nodes will be needed to
know whether the cancer has spread there.

Still, not all women with cancer cells in their lymph nodes develop metastadesyrae
women can have no cancer cells in their lymph nodes and later develop metastases.



Types of breast cancers

Breast cancer can be separated into different types based on the wanctreels look
under the microscope.

Most breast cancers azarcinomasa type of cancer that starts in the cells (epithelial
cells) that line organs and tissues like the breast. In fact, breastareeften a type of
carcinoma calle@adenocarcinomawhich is carcinoma that starts in glandular tissue.
Other types of cancers can occur in the breast, too, such as sarcomas, vihickhstar
cells of muscle, fat, or connective tissue.

In some cases a single breast tumor can be a combination of differenrtyjges
mixture of invasive and in situ cancer. And in some rarer types of breast cancer, the
cancer cells may not form a tumor at all.

Breast cancer can also be classified based on proteins on or in the caacernaell
groups like hormone receptor-positive or triple-negative. These are discusbkiis
breast cancer classified?”

Ductal carcinoma in situ

Ductal carcinoma in situ (DCIS; also knownimatsaductal carcinomgiis considered non-
invasive or pre-invasive breast cancer. DCIS means that cells that lined theaaiect
changed to look like cancer cells. The difference between DCIS and invasiee isanc
that the cells have not spreaav@aded through the walls of the ducts into the
surrounding breast tissue. Because it hasn’t invaded, DCIS can’t spreadgsiegas
outside the breast. DCIS is considered a pre-cancer because some casesdan g
become invasive cancers. Right now, though, there is no good way to know for certain
which cases will go on to become invasive cancers and which ones won't.
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Ductal carcinoma in situ

About 1 in 5 new breast cancer cases will be DCIS. Nearly all women diagnosed at this
early stage of breast cancer can be cured.

Invasive (or infiltrating) ductal carcinoma

This is the most common type of breast cancer. Invasive (or infiltratimggldiarcinoma
(IDC) starts in a milk duct of the breast, breaks through the wall of the duct, and grows
into the fatty tissue of the breast. At this point, it may be able to spread @ee@sto

other parts of the body through the lymphatic system and bloodstream. About 8 of 10
invasive breast cancers are infiltrating ductal carcinomas.

Invasive (or infiltrating) lobular carcinoma

Invasive lobular carcinoma (ILC) starts in the milk-producing glands (lopulé® IDC,
it can spread (metastasize) to other parts of the body. About 1 in 10 invasive breast
cancers is an ILC. Invasive lobular carcinoma may be harder to deteatday@ogram
than invasive ductal carcinoma.



Less common types of breast cancer

Inflammatory breast cancer

This uncommon type of invasive breast cancer accounts for about 1% to 3% of all breast
cancers. Usually there is no single lump or tumor. Instead, inflammatory bagast c

(IBC) makes the skin on the breast look red and feel warm. It also may givedke bre

skin a thick, pitted appearance that looks a lot like an orange peel. Doctors now know that
these changes are not caused by inflammation or infection, but by caneé&tamking

lymph vessels in the skin. The affected breast may become larger or fendat, or

< A

& Sam s Aanry Colbns

Inflammatory breast cancer

In its early stages, inflammatory breast cancer is often mistakan fafection in the

breast (callednastitig and treated as an infection with antibiotics. If the symptoms are
caused by cancer, they will not improve, and a biopsy will find cancer cells. Becaus
there is no actual lump, it might not show up on a mammogram, which can make it even
harder to find it early. This type of breast cancer tends to have a higher ohance
spreading and a worse outlook (prognosis) than typical invasive ductal or lobular cance
For more details about this condition, seammatory Breast Cancer



Paget disease of the nipple

This type of breast cancer starts in the breast ducts and spreads to the skmippi¢he

and then to the areola, the dark circle around the nipple. It is rare, accountingyfor

about 1% of all cases of breast cancer. The skin of the nipple and areola often appears
crusted, scaly, and red, with areas of bleeding or oozing. The woman may notice burning
or itching.

Paget disease is almost always associated with either ductal caramsitngDCIS) or
infiltrating ductal carcinoma. Treatment often requires mastectomy. llimp can be felt
in the breast tissue, and the biopsy shows DCIS but no invasive cancer, the outlook
(prognosis) is excellent. If invasive cancer is present, the prognosis isgaaicgsand

the cancer will need to be staged and treated like any other invasive cancer.

Phyllodes tumor

This very rare breast tumor develops in the stroma (connective tissue) of steibrea
contrast to carcinomas, which develop in the ducts or lobules. Other names for these
tumors includehylloides tumorndcystosarcoma phyllode$hese tumors are usually
benign but on rare occasions may be malignant.

Benign phyllodes tumors are treated by removing the tumor along with a margin of
normal breast tissue. A malignant phyllodes tumor is treated by removing itveikbing
wider margin of normal tissue, or by mastectomy. Surgery is often alsthatded, but
these cancers might not respond as well to the other treatments used for moosmcom
breast cancers. When a malignant phyllodes tumor has spread, it can be triatteel wit
chemotherapy given for soft-tissue sarcomas.S&@eoma: Adult Soft Tissue Cancer.

Angiosarcoma

This form of cancer starts in cells that line blood vessels or lymph vdssately

occurs in the breasts. When it does, it usually develops as a complication of previous
radiation treatments. This is an extremely rare complication of beshiation therapy

that can develop about 5 to 10 years after radiation. Angiosarcoma can also occur in the
arms of women who develop lymphedema as a result of lymph node surgery comadiati
therapy to treat breast cancer. (For information on lymphedema, see Sthosast

cancer treated?") These cancers tend to grow and spread quickly. Treatmeatalyge

the same as for other sarcomas. Saeoma: Adult Soft Tissue Cancer.

Special types of invasive breast carcinoma

There are some special types of breast cancer that are sub-typesigticaacinoma.
These are often named after features seen when they are viewed underdbeope,
like the ways the cells are arranged.



Some of these may have a better prognosis than standard infiltrating duocitabima.
These include:

» Adenoid cystic (or adenocystic) carcinoma

» Low-grade adenosquamous carcinoma (this is a type of metaplastiwoaagi
* Medullary carcinoma

» Mucinous (or colloid) carcinoma

* Papillary carcinoma

* Tubular carcinoma

Some sub-types have the same or maybe worse prognosis than standarchopfilrtial
carcinoma. These include:

» Metaplastic carcinoma (most types, including spindle cell and squamous)
* Micropapillary carcinoma
» Mixed carcinoma (has features of both invasive ductal and lobular)

In general, all of these sub-types are still treated like standardatnfigrductal
carcinoma.

What are the key statistics about breast
cancer?

Breast cancer is the most common cancer among American women, exspt for
cancers. About 1 in 8 (12%) women in the US will develop invasive breast cancer during
their lifetime.

Current year estimates for breast cancer

The American Cancer Society's estimates for breast cancer in thd Btates for 2016
are:

» About 246,660 new cases of invasive breast cancer will be diagnosed in women.

» About 61,000 new cases of carcinoma in situ (CIS) will be diagnosed (CIS is non-
invasive and is the earliest form of breast cancer).

* About 40,450 women will die from breast cancer.



Trends in breast cancer incidence

After increasing for more than 20 years, breast cancer incideresamavomen began
decreasing in 2000, and dropped by about 7% from 2002 to 2003. This large decrease
was thought to be because fewer women used hormone therapy after menopause after the
results of the Women's Health Initiative were published in 2002. This study linked using
hormone therapy to an increased risk of breast cancer and heart diseases.

In recent years, incidence rates have been stable in white women, but havedncreas
slightly in African American women.

Trends in breast cancer deaths

Breast cancer is the second leading cause of cancer death in womenu(Qrsricer
kills more women each year.) The chance that a woman will die from breast ta
about 1 in 36 (about 3%).

Death rates from breast cancer have been dropping since about 1989, with larger
decreases in women younger than 50. These decreases are believed to be the result of
finding breast cancer earlier through screening and increased awsasesne®ll as better
treatments.

Breast cancer survivors

At this time there are more than 2.8 million breast cancer survivors in the Utated.S
(This includes women still being treated and those who have completed treatment.)
Survival rates are discussed in “Breast cancer survival rates, by stage.

Visit the American Cancer Society’s Cancer Statistics Center fag keyr statistics.

What are the risk factors for breast cancer?

Most women who have one or more breast cancer risk factors never develop breast
cancer, while many women with breast cancer have no known risk factors (other than
being a woman and growing older). Even when a woman with risk factors develops
breast cancer, it's hard to know just how much these factors might have contributed.

Some risk factors, like a person's age or race, can't be changed. @tfestois are

linked to cancer-causing factors in the environment or to personal behaviors, such as
smoking, drinking, and diet. Some factors affect risk more than others, and yoor risk f
breast cancer can change over time, due to things like aging or lifestyle.



Breast cancer risk factors you cannot change

The main risk factors for breast cancer are things you cannot change: b&inga,w
getting older, and having certain gene changes. These make your ris&stfdargcer
higher. But having a risk factor, or even many, does not mean that you are suréa¢o ge
disease.

Being a woman

Simply being a woman is the main risk factor for breast cancer. Men can hase bre

cancer, too, but this disease is about 100 times more common in women than in men.

This might be because men have less of the female hormones estrogen and progesterone,
which can promote breast cancer cell growth.

Getting older

As you get older, your risk of breast cancer goes up. Most invasive breast ¢drusss
that have spread from where they started) are found in women age 55 and older.

Certain inherited genes

About 5% to 10% of breast cancer cases are thought to be hereditary, meaning that they
result directly from gene defects (calleditationg passed on from a parent.

BRCA1 and BRCA2: The most common cause of hereditary breast cancer is an
inherited mutation in the BRCA1 and BRCAZ2 genes. In normal cells, these gémes he
prevent cancer by making proteins that help keep the cells from growing atiyorm
Mutated versions of these genes cannot stop abnormal growth, and that can lead to
cancer.

* If you have inherited a mutated copy of either gene from a parent, you haveia high
risk of breast cancer.

* In some families witBBRCA1mutations the lifetime risk of breast cancer is as high as
80%, but on average this risk seems to be in the range of 55% to 65B&REAL
mutations the risk is lower, around 45%.

* Breast cancers linked to these mutations are more often found in younger women and
more often in both breasts than cancers not linked to these mutations. Women with
these inherited mutations also have a higher risk of developing other cancerg, mainl
ovarian cancer

* In the United StateBRCAmutations are more common in Jewish people of
Ashkenazi (Eastern Europe) origin than in other racial and ethnic groups, but anyone
can have them.



Changes in other genesOther gene mutations can also lead to inherited breast cancers.
These gene mutations are much less common and most of them do not increase the risk of
breast cancer as much as the BRCA genes. They are seldom causes af inteaste

cancer.

* ATM: TheATM gene normally helps repair damaged DNA. Inheriting 2 abnormal
copies of this gene causes the disedaria-telangiectasialnheriting one abnormal
copy of this gene has been linked to a high rate of breast cancer in some families.

» TP53: TheTP53gene gives instructions for making a protein cgtisd8that helps
stop the growth of abnormal cells. Inherited mutations of this gene cabsgaumeni
syndromePeople with this syndrome have an increased risk of breast cancer, as well
as some other cancers sucheaskemia brain tumorsand sarcomas (cancers of
bonesor connective tissye This mutation is a rare cause of breast cancer.

* CHEKZ2: Li-Fraumeni syndrome can also be caused by inherited mutations in the
CHEK2gene. ACHEK2 mutation, even when it doesn’t cause this syndrome, can
increase breast cancer risk about 2-fold.

* PTEN: ThePTENgene normally helps regulate cell growth. Inherited mutations in
this gene causéowden syndrome rare disorder that puts people at higher risk for
both non-cancer and cancer tumors in the breasts, as well as growths in tinedigest
tract, thyroid, uterus, and ovaries. Defects in this gene can also cause a different
syndrome calle@annayan-Riley-Ruvalcaba syndrothat’s not thought to be linked
to breast cancer risk. The syndromes caused by mutati®i$EiN can be grouped
together a®TEN Tumor Hamartoma Syndrome

* CDH1: Inherited mutations in this gene calseeditary diffuse gastric cangeat
syndrome in which people develop a rare typstomach cancelWomen with
mutations in this gene also have an increased risk of invasive lobular breast cancer.

» STK11: Defects in this gene can leadReutz-Jeghers syndrorriéeople affected
with this disorder have pigmented spots on their lips and in their mouths, polyps in
the urinary and gastrointestinal tracts, and a higher risk of many types ef,canc
including breast cancer.

* PALB2: ThePALB2gene makes a protein that interacts with the protein made by the
BRCAZ2gene. Mutations in this gene can lead to a higher risk of breast canaet. It is
yet clear ifPALB2gene mutations also increase the risk for ovarian cancenaled
breast cancer

For more on this, séeamily Cancer Syndromes

Genetic testing:Genetic testing can be done to look for mutations in the BRCA1 and
BRCAZ2 genes (or less commonly in other genes suéiTENor TP53. While testing
can be helpful in some cases, the pros and cons need to be considered carefully.



If you're thinking about genetic testing, it's strongly recommended thafissi talk to a
genetic counselor, nurse, or doctor who can explain and interpret the results tdstsese
It's very important to understand what genetic testing can and can’t telagd to
carefully weigh the benefits and risks of genetic testing before théseateslone.

Testing costs a lot and might not be covered by some health insurance plans.

For more, se&enetic Testing: What You Need to Know

Having a family history of breast cancer

It's important to note that most women (about 8 out of 10) who get breast danuetr
have a family history of the disease, but:

* Women who have close blood relatives with breast cancer have a higher risk of the
disease.

» Having a first-degree relative (mother, sister, or daughter) withtboaaser almost
doubles a woman'’s risk. Having 2 first-degree relatives increaseskabast 3-
fold.

» Women with a father or brother who have had breast cancer also have a higher risk of
breast cancer.

Overall, less than 15% of women with breast cancer have a family member with thi
disease.

Having a personal history of breast cancer

A woman with cancer in one breast has a higher risk of developing a new cancer in the
other breast or in another part of the same breast. (This is different froorr@mee or
return of the first cancer.) This risk is even higher for younger womienbneast cancer.

Your race and ethnicity

Overall, white women are slightly more likely to develop breast cancer theark
American women, but African-American women are more likely to die of thisecalmc
women under 45 years of age, breast cancer is more common in African-American
women. Asian, Hispanic, and Native American women have a lower risk of developing
and dying from breast cancer.

Having dense breast tissue

Breasts are made up of fatty tissue, fibrous tissue, and glandular tissue. Snsa@he
to have dense breasts (on a mammogram) when they have more glandular and fibrous
tissue and less fatty tissue. Women with dense breasts on mammogram blwé a ri



breast cancer that is 1.2 to 2 times that of women with average breast density.
Unfortunately, dense breast tissue can also make mammograms lesteaccura

A number of factors can affect breast density, such as age, menopausalhstaiss of
certain drugs (including menopausal hormone therapy), pregnancy, and genetics.

For more on this sdéreast Density and Your Mammogram Report

Certain benign breast conditions

Women diagnosed with certain benign (non-cancer) breast conditions may have a higher
risk of breast cancer. Some of these conditions are more closely linked tachrezst

risk than others. Doctors often divide benign breast conditions into 3 general groups,
depending on how they affect this risk.

Non-proliferative lesions: These conditions are linked to an overgrowth of breast tissue.
They don’t seem to affect breast cancer risk, or if they do, it's to a vey extent.
They include:

* Fibrosis and/or simple cysts (sometimes cdilecystic changesr diseasg
* Mild hyperplasia

» Adenosis (non-sclerosing)

* Phyllodes tumor (benign)

* A single papilloma

* Fat necrosis

* Duct ectasia

* Periductal fibrosis

» Squamous and apocrine metaplasia

* Epithelial-related calcifications

» Other benign tumors (lipoma, hamartoma, hemangioma, neurofibroma,
adenomyoepthelioma)

Mastitis (infection of the breast) is not a tumor and does not increase the rislastf br
cancer.

Proliferative lesions without atypia (cell abnormalities):In these conditions there’s
excessive growth of cells in the ducts or lobules of the breast. They seene to rais
woman'’s risk of breast cancer slightly. They include:



» Usual ductal hyperplasia (without atypia)
* Fibroadenoma

» Sclerosing adenosis

» Several papillomas (callgzhpillomatosi3

» Radial scar

Proliferative lesions with atypia: In these conditions, the cells in the ducts or lobules of
the breast tissue grow excessively, and some of them no longer look normal. phsse ty
of lesions include:

* Atypical ductal hyperplasia (ADH)
* Atypical lobular hyperplasia (ALH)

Breast cancer risk is raised in women with these changes. If a womaranatydistory
of breast cancer and either hyperplasia or atypical hyperplasia,sha baen higher
risk of breast cancer.

For more on these conditions, see Non-cancerous Breast Conditions.

Lobular carcinoma in situ: In lobular carcinoma in situ (LCIS), cells that look like
cancer cells are growing in the lobules of the milk-producing glands of th&t,dvat
they do not grow through the wall of the lobules. LCIS is also chilmdar neoplasia
It's sometimes grouped with ductal carcinoma in situ (DCIS) as a non\evasast
cancer, but it differs from DCIS in that it doesn’t seem to become invasieerdéit
isn’'t treated.

Women with lobular carcinoma in situ (LCIS) have a much higher risk of developing
cancer in either breast.

Starting menstruation (periods) before age 12

Women who have had more menstrual cycles because they started menstrugting earl
(before age 12) have a slightly higher risk of breast cancer. The inanea&demay be
due to a longer lifetime exposure to the hormones estrogen and progesterone.

Going through menopause after age 55

Women who have had more menstrual cycles because they went through menopause later
(after age 55) have a slightly higher risk of breast cancer. The secreask may
because they have a longer lifetime exposure to the hormones estrogen and pnegester



Having radiation to your chest

Women who as children or young adults were treated with radiation therapycteetite

for another cancer (such as Hodgkin disease or non-Hodgkin lymphoma) have a
significantly higher risk for breast cancer. This varies with the patiagéswvhen they

got radiation. And if you had chemotherapy with the radiation, it might have stopped
ovarian hormone production for some time, which lowers the risk. The risk of developing
breast cancer from chest radiation is highest if you had radiation durireseeiote,

when your breasts were still developing. Radiation treatment after age 40 dossnmot s

to increase breast cancer risk.

For more information, see Second Cancers Caused by Cancer Treatment.

Exposure to diethylstilbestrol (DES)

From the 1940s through the early 1970s some pregnant women were given an estrogen-
like drug called DES because it was thought to lower their chances of losirapthe b
(miscarriage). These women have a slightly increased risk of developiasf bancer.
Women whose mothers took DES during pregnancy may also have a slightly higher risk
of breast cancer.

For more on DES sd@ES Exposure: Questions and Answers

Lifestyle-related breast cancer risk factors

Certain breast cancer risk factors are related to personal behaviorss sliethaad
exercise. Other lifestyle-related risk factors include decisions abwiaighehildren and
taking birth control.

Drinking alcohol

Drinking alcohol is clearly linked to an increased risk of developing breastrcdrie

risk increases with the amount of alcohol consumed. Compared with non-drinkers,
women who have 1 alcoholic drink a day have a very small increase in risk. Those who
have 2 to 5 drinks daily have about 1% times the risk of women who don’t drink alcohol.
Excessive alcohol consumption is known to increase the risk of other cancers, too.

The American Cancer Society recommends that women have no more than 1 alcoholic
drink a day. A drink is 12 ounces of regular beer, 5 ounces of wine, or 1.5 ounces of 80-
proof distilled spirits.



Being overweight or obese

Being overweight or obese after menopause increases breast cancesfask. B
menopause your ovaries make most of your estrogen, and fat tissue makesmaily a s
amount. After menopause (when the ovaries stop making estrogen), most of a woman’s
estrogen comes from fat tissue. Having more fat tissue after menopauaesean

estrogen levels and increase your chance of getting breast cancer. Atsa) who are
overweight tend to have higher blood insulin levels. Higher insulin levels have been
linked to some cancers, including breast cancer.

Still, the link between weight and breast cancer risk is complex. For instakce, ris

appears to be increased for women who gained weight as an adult, but may not be
increased among those who have been overweight since childhood. Also, excess fat in the
waist area may affect risk more than the same amount of fat in the hips and thighs
Researchers believe that fat cells in various parts of the body have sfibtendes that

may explain this.

The American Cancer Society recommends you stay at a healthy wemidhout your
life by balancing your food intake with physical activity and avoiding ssiee weight
gain.

Physical activity

Evidence is growing that physical activity in the form of exercideges breast cancer

risk. The main question is how much exercise is needed. In one study from the Women’s
Health Initiative, as little as 14 to 2% hours per week of brisk walking reduced a
woman’s risk by 18%. Walking 10 hours a week reduced the risk a little more.

To reduce your risk of breast cancer, the American Cancer Society rendsithat
adults get at least 150 minutes of moderate intensity or 75 minutes of vigorous intensity
activity each week (or a combination of these), preferably spread throughoweke w

Moderate activity is anything that makes you breathe as hard as you do duisig a br
walk. During moderate activities, you’ll notice a slight increase in hatatand

breathing. You should be able to talk, but not sing during the activity. Vigorous astivitie
are performed at a higher intensity. They cause an increased heart rateygs\aad a
faster breathing rate. Activities that improve strength and flexibilityh ssonveight

lifting, stretching, or yoga, are also beneficial.

Having children

Women who have not had children or who had their first child after age 30 have a
slightly higher breast cancer risk overall. Having many pregnanciessanding
pregnant at an early age reduces breast cancer risk overall. Stilfettteo€pregnancy is



different for different types of breast cancer. For a certain typeeafst cancer known as
triple-negative, pregnancy seems to increase risk.

Birth control

Oral contraceptives: Studies have found that women using oral contraceptives (birth
control pills) have a slightly higher risk of breast cancer than women whabeaee

used them. Once the pills are stopped, this risk seems to go back to normal over time.
Women who stopped using oral contraceptives more than 10 years ago do not appear to
have any increased breast cancer risk. When thinking about using oral contraceptives
women should discuss their other risk factors for breast cancer with théir ¢eral

provider.

Birth control shot: Depo-Provera is an injectable form of progesterone that’'s given once
every 3 months as birth control. A few studies have looked at the effect of birth control
shots on breast cancer risk. Women currently using birth control shots seem to have an
increase in breast cancer risk, but it appears that there is no increksedwomen 5

years after they stop getting the shots

Hormone therapy after menopause

Hormone therapy with estrogen (often combined with progesterone) has been used for
many years to help relieve symptoms of menopause and help prevent osteoporosis
(thinning of the bones). This treatment goes by many names, such as post-n@nopaus
hormone therapy (PHT), hormone replacement therapy (HRT), and menopausal hormone
therapy (MHT).

There are 2 main types of hormone therapy. For women who still have a uterus,(womb)
doctors generally prescribe estrogen and progesterone (known as combined hormone
therapy or HT). Progesterone is needed because estrogen alone can inenesiseft

cancer of the uterus. For women who’ve had a hysterectomy (those who no longer have a
uterus), estrogen alone can be used. This is known as estrogen replacement therapy
(ERT) or just estrogen therapy (ET).

Combined hormone therapy (HT): Use of combined hormone therapy after menopause
increases the risk of breast cancer. It may also increase the changieg dfain breast
cancer. This increase in risk can be seen with as little as 2 years of usen€bhkhT

also increases the likelihood that the cancer may be found at a more advanced stage
(This means it's already spread from the place it started when it's found.)

The increased risk from combined HT appears to apply only to current and recent users.
A woman'’s breast cancer risk seems to return to that of the general popul#tiorbwi
years of stopping treatment.



Bioidentical hormone therapy: The wordbioidenticalis sometimes used to describe
versions of estrogen and progesterone with the same chemical stru¢haogsea®und
naturally in people. The use of these hormones has been marketed as a safesany to tr
the symptoms of menopause. It's important to realize that because there argn’t m
studies comparing “bioidentical” or “natural” hormones to synthetic versions of
hormones, there’s no proof that they're safer or more effective. More studiesegied

to know for sure. The use of these bioidentical hormones should be thought to have the
same health risks as any other type of hormone therapy.

Estrogen therapy (ET): The use of estrogen alone after menopause does not seem to
increase the risk of breast cancer much, if at all. But when used long term (fothauor
10 years), ET has been found to increase the risk of ovarian and breast camer in s
studies.

At this time there are few strong reasons to use post-menopausal hormone (gidrapy
combined HT or ET), other than possibly for the short-term relief of menopausal
symptoms. Along with the increased risk of breast cancer, combined HT alscsappear
increase the risk of heart disease, blood clots, and strokes. It does lowsk tife ri
colorectal cancer and osteoporosis, but this must be weighed against the passible
especially since there are other ways to prevent and treat osteoporosieanshgcan
sometimes prevent colon cancer. ET does not seem to increase breast canceitrisk, but
does increase the risk of stroke.

The decision to use HT should be made by a woman and her doctor after weighing the
possible risks and benefits (including the severity of her menopausal symptos), a
considering her other risk factors for heart disease, breast cancer, and osisofior

they decide she should try HT for symptoms of menopause, it's usually best totuse it a
the lowest dose that works for her and for as short a time as possible.

Breastfeeding

Some studies suggest that breastfeeding may slightly lower breast iskoespecially
if it's continued for 1% to 2 years. But this has been hard to study, especially in ®untrie
like the United States, where breastfeeding for this long is uncommon.

The explanation for this possible effect may be that breastfeeding reduoesaa’s
total number of lifetime menstrual cycles (the same as starting ma&nseriods at a later
age or going through early menopause).

Factors with unclear effect on breast cancer risk

There are some things that might be risk factors for breast cancer, bugethiengs not
yet clear about whether there really is a link. They include things like tobexde@ sand
working at night.



Diet and vitamins

Many studies have been done looking for a link between certain diets and aneast ¢

risk, but so far the results have been conflicting. Results of some studies have shown that
diet may play a role, while others showed no evidence that diet influences larezest c

risk.

Studies looking at vitamin levels have had inconsistent results. And some studies have
found that higher levels of certain nutrients increased the risk for breast aamomen.

So far, no study has shown that taking vitamins reduces breast cancer risknohi®is

say that there’s no point in eating a healthy diet. A diet low in fat, low in red meat a
processed meat, and high in fruits and vegetables can have other health benefits.

Many studies of women in the United States have not linked breast cancer aisito f
the diet. Still, studies have found that breast cancer is less common in countreeshehe
typical diet is low in total fat, low in polyunsaturated fat, and low in saturated fat.
Researchers are still not sure how to explain this. It may be at ledgdo@to the

effect of diet on body weight (see below). Also, studies comparing diet and danast
risk in different countries are complicated by other differences (suchiasydevel,

intake of other nutrients, and genetic factors) that might also affect baeast cisk.

More research is needed to better understand the effect of the typesatéiiabre breast
cancer risk. It's clear that calories do count, and fat is a major sourakoés. High-fat
diets can lead to being overweight or obese, which is a known breast cancetoiskifa
diet high in fat is also a risk factor for some other types of cancer. Are iafacertain
types of fat is clearly related to higher risk of heart disease.

Chemicals in the environment

A great deal of research has been reported and more is being done to understand possible
environmental influences on breast cancer risk.

Compounds in the environment that have estrogen-like properties are of spe@at.inter
For example, substances found in some plastics, certain cosmetics and personal ca
products, pesticides, and PCBs (polychlorinated biphenyls) seem to have suchgstoperti
In theory, these could affect breast cancer risk.

This issue raises a great deal of public concern, but at this time hedeascnot show a
clear link between breast cancer risk and exposure to these substances. Sugalying
effects in humans is hard to do. More research is needed to better define the possible
health effects of these substances and others like them.



Tobacco smoke

For a long time, studies showed no link between cigarette smoking and breastBancer
in recent years, more studies have shown that heavy smoking over a long-timedis linke
to a higher risk of breast cancer. In some studies, the risk was highest im gertgs,

such as women who started smoking before they had their first child. The 2014 US
Surgeon General’s report on smoking concluded that there is “suggestive but not
sufficient” evidence that smoking increases the risk of breast cancer.

Researchers are also looking at whether secondhand smoke increases theeedt of
cancer. Both mainstream and secondhand smoke contain chemicals that, in high
concentrations, cause breast cancer in rodents. Studies have shown that chemicals
tobacco smoke reach breast tissue and are found in breast milk of rodents.

In human studies, the evidence on secondhand smoke and breast cancer risk is not clear,
at least in part because the link between smoking and breast cancer is alsarnOnele
reason for this might be that tobacco smoke may have different effects onclarezest

risk in smokers compared with those who are just exposed to secondhand smoke.

A report from the California Environmental Protection Agency in 2005 concluded that
the evidence about secondhand smoke and breast cancer is “consistent with a causal
association” in younger, mainly pre-menopausal women. The 2014 US Surgeon
General’s report concluded that there is “suggestive but not sufficient” evideadimk

at this point. In any case, this possible link to breast cancer is yet anaib@n te avoid
secondhand smoke.

Night work

Some studies have suggested that women who work at night, such as nurses on a night
shift, might have an increased risk of breast cancer. This is a fairly fewng, and

more studies are looking at this. Some researchers think the effect maytbedaeges

in levels of melatonin, a hormone that’s affected by the body’s exposure to light, but
other hormones are also being studied.

Disproven or controversial breast cancer risk factors

There are many factors that research has shown are not linked to breastYtanosay
see information online or hear about these disproven or controversial risk factorss but it
important to learn the facts.



Antiperspirants

Internet and e-mail rumors have suggested that chemicals in underarmspirapés are
absorbed through the skin, interfere with lymph circulation, and cause toxins to build up
in the breast, eventually leading to breast cancer.

Based on the available evidence (including what we know about how the body works),
there is little if any reason to believe that antiperspirants incrbasesk of breast
cancer. For more information, reAdtiperspirants and Breast Cancer Risk

Bras

Internet and e-mail rumors and at least one book have suggested that bras calse brea
cancer by obstructing lymph flow. There is no good scientific or clinicas baisthis

claim, and a recent study of more than 1,500 women found no association between
wearing a bra and breast cancer risk.

Induced abortion

Several studies have provided very strong data that neither induced abortions nor
spontaneous abortions (miscarriages) have an overall effect on the risksbvichrezer.
For more detailed information, reélAbortion Linked to Breast Cancer?

Breast implants

Several studies have found that breast implants do not increase the risk ofdommeast
although silicone breast implants can cause scar tissue to form in the brplsitdm
make breast tissue harder to see on standard mammograms, but additional xHey pict
called implant displacement views can be used to examine the breast tissue mor
completely.

Breast implants might be linked to a rare type of lymphoma called anapdagecckll
lymphoma. This lymphoma has rarely been found in the breast tissue around the
implants. So far, though, there are too few cases to know if the risk of this lymphoma is
really higher in women with implants.

Do we know what causes breast cancer?

Many risk factors can increase your chance of developing breast dauicielis not yet
known exactly how some of these risk factors cause cells to become cancerous.
Hormones seem to play a role in many cases of breast cancer, but just how this s&ppe
not fully understood.



Normal breast cells become cancerous because of changes (mutationg) iBddie
DNA mutations are inherited. This means the mutations are in every cell in ygur bod
and can dramatically increase the risk for developing certain cancersarehey
responsible for many of the cancers that run in some families.

But most DNA changes related to breast cancer are acquired in breadticetisa
woman's life rather than having been inherited.

DNA is the chemical in each of our cells that makes up our genes. Genes have
instructions for how our cells function. We usually look like our parents because ¢hey ar
the source of our DNA. But DNA affects more than how we look. Some genes control
when our cells grow, divide into new cells, and die.

Oncogenes

Genes that speed up cell division are called oncogenes. Proto-oncogenes are genes that
normally help cells grow. When a proto-oncogene mutates (changes) oréhtre a

many copies of it, it becomes a "bad" gene that can become permanertydaror

activated when it is not supposed to Wéen this happens, the cell grows out of control,
which can lead to cancer. This bad gene is called an oncogene.

Think of a cell as a car. For the car to work properly, there need to be ways to control
how fast it goes. A proto-oncogene normally functions in a way that is much like a gas
pedal. It helps the cell grow and divide. An oncogene could be compared with a gas pedal
that is stuck down, which causes the cell to divide out of control.

Tumor suppression genes

Tumor suppressor genes are normal genes that slow down cell division, repair DNA
mistakes, or tell cells when to die (a process knowapagptosisor programmed cell

death. When tumor suppressor genes don't work properly, cells can grow out of control,
which can lead to cancer.

A tumor suppressor gene is like the brake pedal on a car. It normally keep$ fittarcel
dividing too quickly, just as a brake keeps a car from going too fast. When something
goes wrong with the gene, such as a mutation, cell division can get out of control.

Certain changes (mutations) in DNA that “turn on” oncogenes or “turn off” tumor
suppressor genes can cause normal breast cells to become cancerous.

Inherited gene changes

Certain inherited DNA mutations (changes) can dramatically inctbagesk for
developing certain cancers and are responsible for many of the canceus ihatome
families. For example, tlBRCAgenes BRCAlandBRCAZ are tumor suppressor



genes. A change in one of these genes can be inherited from a parent. When oee of thes
genes changes, it no longer suppresses abnormal growth, and cancer is more likely to
develop.

Women have already begun to benefit from advances in understanding the gereetic basi
of breast cancer. Genetic testing can identify some women who have inheriatidmsut

in theBRCAlor BRCA2tumor suppressor genes (or less commonly in other genes such
asPTENor TP53. These women can then take steps to reduce their risk of developing
breast cancers and to monitor changes in their breasts carefully to fird aban

earlier, more treatable stage. (See “For women who are or may be as@ttresk” in

“Can breast cancer be prevented?”)

Mutations in tumor suppressor genes likeBRCAgenes are considered “high-
penetrance” because they often lead to cancer. Although many women with high-
penetrance mutations develop cancer, most cases of cancer (includingdmeast are
not caused by this kind of mutation.

More often, low-penetrance mutations or gene variations are a factor im cance
development. Each of these may have a small individual effect on cancer deveJopme
but the overall effect on the population can be large because they are common, and
people often are affected with more than one at the same time. The genes imaylved m
affect things like hormone levels, metabolism or other things that intertctisk

factors for breast cancer. These genes may be responsible for muchsK tfdreast
cancer that runs in families.

Acquired gene changes

Most DNA mutations related to breast cancer occur in breast cells duringanisdiie
rather than having been inherited. Thasquiredmutations of oncogenes and/or tumor
suppressor genes may result from other factors, like radiation or cansareca
chemicals. But so far, the causes of most acquired mutations that could leadtto breas
cancer are still unknown. Most breast cancers have several acquiredwgatiens.

Tests to spot acquired gene changes may help doctors more accuratelyhpreaidbbk
(prognosis) for some women with breast cancer. For example, tests cafly Wenten

whose breast cancer cells have too many copies ¢fER2oncogene. These cancers

tend to be more aggressive. At the same time, drugs have been developed thatlypecifica
target these cancers and improve outcomes for patients.

SeeGenes and Cancdor more information about how genes can affect cancer risk and
treatment.



Can breast cancer be prevented?

There is no sure way to prevent breast cancer. But there are things you ltainnadiigt
lower your risk, such as changing risk factors that you can control.

Health habits

Body weight, physical activity, and diet have all been linked to breast ¢aodese
might be areas where you can take action. Readrtexican Cancer Society Guidelines
on Nutrition and Physical Activity for Cancer Preventtoriearn more.

Medical options for women at increased risk

For women who have certain risk factors for breast cancer, such as a fataity,lthere
are a number of medical options that may help prevent breast cancer.

Drugs to reduce risk

For women at increased risk of breast cancer, drugs such as tamoxifen andieloxife
have been shown to reduce the risk, but these drugs can have their own risks and side
effects. Other drugs, such as aromatase inhibitors, and dietary supplentenesythalp
lower risk are also being studied. 3é¢edicines to Reduce Breast Cancer Rskmore
information.

Preventive surgery

If you have a strong family history of breast cancer, you can talk to yowordudmiut
genetic testing for mutations in genes that increase the risk of breest,csuch as the
BRCAgeneslIf you have a genetic mutation or come from a family with a mutation but
haven’t been tested, you could consider surgery to lower your risk of cancer.

Can breast cancer be found early?

Tests and exams used to find a disease, like cancer, in people who do not have any
symptoms are called screening tests. Screening exams, such as mansniggdam
cancers before they start to cause symptoms. This is called earlyotet€ancers that
are found early — when they’re small and haven't spread — are easier todrbave
better outcomes

Breast Cancer Prevention and Early Detectlas more details about the American
Cancer Society guidelines for the early detection of breast cancer.



Why is it important to find breast cancer early?

The earlier breast cancer is found, the better the chances that treatineatkyBreast
cancers that are found because they can be felt tend to be larger and dileeipdoe
have already spread outside the breast. But screening exams can often finchboeas
when they are small and still confined to the breast. The size of a breastazahber
far it has spread are some of the most important factors in predicting the outlook
(prognosis) of a woman with this disease.

Most doctors feel that early detection tests for breast cancer save thoudaretdsezch
year. Many more lives probably could be saved if even more women and their health car
providers took advantage of these tests.

Signs and symptoms of breast cancer

Knowing how your breasts normally look and feel is an important part of keeping up with
your breast health. Finding breast cancer as early as possible givesejtar alance of
successful treatment. But knowing what to look for does not take the place of having
regular mammograms and other screening tests. Screening testgpcamdhaleast

cancer in its early stages, even before any symptoms appear.

The most common symptom of breast cancer is a new lump or mass. A painless, hard
mass that has irregular edges is more likely to be cancerous, but breast cande

tender, soft, or rounded. They can even be painful. For this reason, it is important to have
any new breast mass or lump or breast change checked by a health caseoprafe
experienced in diagnosing breast diseases.

Other possible symptoms of breast cancer include:
» Swelling of all or part of a breast (even if no distinct lump is felt)
* Skin irritation or dimpling
* Breast or nipple pain
* Nipple retraction (turning inward)
* Redness, scaliness, or thickening of the nipple or breast skin
* Nipple discharge (other than breast milk)

Sometimes a breast cancer can spread to lymph nodes under the arm or around the colla
bone and cause a lump or swelling there, even before the original tumor in the breast
tissue is large enough to be felt. Swollen lymph nodes should also be reported to your
doctor.



Although any of these symptoms can be caused by things other than breast cpoger, if
have them, they should be reported to your doctor so that he or she can find the cause.

Because mammograms do not find every breast cancer, it is important for you to be
aware of changes in your breasts and to know the signs and symptoms of breast cance

How is breast cancer diagnosed?

Breast cancer is sometimes found after symptoms appear, but many womearlyit
breast cancer have no symptoms. This is why getting the recommended scesgging t
(as described in "Can breast cancer be found early?") before any symptoms deselop i
important.

If something suspicious is found during a screening exam, or if you have any of the
symptoms of breast cancer described in the previous section, your doctor will use one or
more methods to find out if the disease is present. If cancer is found, other Hdsts wi

done to determine the stage (extent) of the cancer.

Medical history and physical exam

If you think you have any signs or symptoms that might mean breast cancer, loe sure t
see your doctor as soon as possible. Your doctor will ask you questions about your
symptoms, any other health problems, and possible risk factors for benign breast
conditions or breast cancer.

Your breasts will be thoroughly examined for any lumps or suspicious areas and to feel
their texture, size, and relationship to the skin and chest muscles. Any charmges in t
nipples or the skin of your breasts will be noted. The lymph nodes in your armpit and
above your collarbones may be palpated (felt), because enlargement oss$iohtigese
lymph nodes might indicate spread of breast cancer. Your doctor will also do a complete
physical exam to judge your general health and whether there is any evideaceeuf ¢

that may have spread.

If breast symptoms and/or the results of your physical exam suggestdamaest might
be present, more tests will probably be done. These might include imagintptastsy
at samples of nipple discharge, or doing biopsies of suspicious areas.

Imaging tests used to evaluate breast disease

An imaging test is a way to see what’s going on inside your body. The gicameshow
normal body structures and functions, as well as abnormal ones caused by diseases |
cancer.



These are some of the more common imaging tests used to look for or learn more about
breast changes and breast cancer:

Mammograms

A mammogram is an x-ray of the breast. Screening mammograms are lsafor

breast changes in women who have no signs or symptoms of a breast problem. Screening
mammograms usually take 2 views (x-ray pictures taken from differerésyrajleach

breast. Diagnostic mammograms are used to get a closer look of a change seen on a
screening mammogram. More pictures are taken of the area that maycke. c

SeeMammograms and Other Breast Imaging Tésitsnore detailed information.

Breast ultrasound

Ultrasound, also known a®nographyuses sound waves to outline a part of the body.
It's useful for looking at some breast changes, such as those that can berfettdmen
on a mammogram. It also helps tell the difference between fluid-filled agdtsolid
masses.

SeeMammograms and Other Breast Imaging Tésitsnore detailed information.

Magnetic resonance imaging (MRI) of the breast

MRIs use radio waves and strong magnets instead of x-rays. The enengiidroadio
waves is absorbed and then released in a pattern formed by the type of hedgrtdby
certain diseases. A computer translates the pattern into a very detetiled.gtor breast
MRI to look for cancer, a contrast liquid callgddoliniumis injected into a vein before
or during the scan to show details better.

SeeMammograms and Other Breast Imaging Tésitsnore detailed information.

Ductogram (galactogram)

A ductogram, also called a galactogram, is sometimes used to help find the Gauge of
worrisome nipple discharge. In this test, a very thin metal tube is put into the opéaing
duct in the nipple that the discharge is coming from. A small amount of contrasiainate
is put in. It outlines the shape of the duct on x-ray and can show if there’s is a nu#ss ins
the duct. If fluid is coming from your nipple, some of the fluid may be collected and
checked for signs of infection or cancer cells.



Biopsy procedures

A biopsy is done when mammograms, other imaging tests, or the physical exam shows a
breast change that may be cancer. A biopsy is the only way to know for sigre if it

cancer. For a biopsy, a sample (tiny piece) of the suspicious area is taked tegted

in the lab. The sample is called a biopsy specimenF8e®/omen Facing a Breast

Biopsyfor more information.

How is breast cancer classified?

After you have a biopsy, the samples of breast tissue are looked at in the labnmindete
whether breast cancer is present and if so, what type it is. Certain labaggie done
that can help determine how quickly a cancer is likely to grow and (to sonme) extet
treatments are likely to be effective. Sometimes these tests arentintidribe entire
tumor is removed by either breast-conserving surgery or mastectomy.

If a benign condition is diagnosed, you will need no further treatment. Still, it is
important to find out from your doctor if the benign condition puts you at higher risk for
breast cancer in the future and what type of follow-up you might need.

If the diagnosis is cancer, there should be time for you to learn about the disease and t
discuss treatment options with your cancer care team, friends, and famsilysuially not
necessary to rush into treatment. You might want to get a second opinion beforegdecidin
what treatment is best for you.

Breast cancer type

The tissue removed during the biopsy (or during surgery) is first looked at under a
microscope to see if cancer is present and whether it is a carcinoma or santgpetbé
cancer (like a sarcoma). If there is enough tissue, the pathologist mag be ab
determine if the cancer is in situ (not invasive) or invasive. The biopsy is also used to
determine the cancer's type, such as invasive ductal carcinoma or invasive lobular
carcinoma. See "What is breast cancer?" for more about each type.

With an FNA (fine needle aspiration) biopsy, not as many cells are removed gnd the
often become separated from the rest of the breast tissue, so it is often oihlie possi
say that cancer cells are present without being able to say if the aimcsitu or
invasive.

The most common types of breast cancer, invasive ductal and invasive lobular cancer,
generally are treated in the same way.



Breast cancer grade

A pathologist also assigns a grade to the cancer, which is based on how closely the
biopsy sample looks like normal breast tissue and how rapidly the cancereells ar
dividing. The grade can help predict a woman's prognosis. In general, a lader gr
number indicates a slower-growing cancer thésslikely to spread, while a higher
number indicates a faster-growing cancer thataselikely to spread. The tumor grade
is one factor in deciding if further treatment is needed after surgery.

For invasive cancers, the histologic tumor grad®isetimes called tHgloom-
Richardson gradeNottingham grade, Scarff-Bloom-Richardson graaeElston-Ellis
grade Sometimes the grade is expressed with words instead of numbers:

» Grade 1 is the same as well differentiated
» Grade 2 is the same as moderately differentiated.
» Grade 3 is the same as poorly differentiated
Grade 3 cancers tend to grow and spread more quickly.

Understanding Your Pathology Report: Breast Carfeas more information about
grading invasive cancers.

DCIS is also graded, but the grade is based only on how abnormal the cancer ealls app
(nuclear grade). The presence of necrosis (areas of dead or dying edlsrés also

noted. The terncomedocarcinomé often used to describe DCIS with prominent
necrosis. If a breast duct is filled with a plug of dead and dying cells, the ter
comedonecrosimay be used. The termemedocarcinomandcomedonecrosiare

linked to a higher grade of DCIS.

Understanding Your Pathology Report: Ductal Carcinoma In Bétsimore on grading
DCIS.

Tests to classify breast cancers

Estrogen receptors (ER) and progesterone recepto(PR)

Receptors are proteins in or on certain cells that can attach to certain ssfstanb as
hormones, that circulate in the blood. Normal breast cells and some breast déscer ce
contain receptors that attach to estrogen and progesterone. These 2 hormonesl often f
the growth of breast cancer cells.

An important step in evaluating a breast cancer is to test the cancer remongdicur
biopsy (or surgery) to see if it has estrogen and progesterone receptors.cesiceay
have neither, one, or both of these receptors. Breast cancers that have estepgersre



are often referred to &R-positivelor ER+) cancers, while those containing
progesterone receptors are calril-positivglor PR+) cancers.

All invasive breast cancers should be tested for both of these hormone receptomneither
the biopsy sample or when they are removed with surgery. About 2 of 3 breast cancers
have at least one of these receptors. This percentage is higher in older women than i
younger women. DCIS should be checked for estrogen receptors, as well.

HER2/neu testing

About 1 of 5 breast cancers have too much of a growth-promoting protein called
HER2/neu (often just shortened to HER?2). HER2/neugene instructs the cells to

make this protein. Tumors with increased levels of HER2/neu are referreHER2s
positive

Cancers that are HER2-positive have too many copies éfER2/neu genaesulting in
greater than normal amounts of the HER2/neu protein. These cancers tend to grow and
spread more aggressively than other breast cancers.

All newly diagnosed invasive breast cancers should be tested for HER2/neu because
HER2-positive cancers are much more likely to benefit from treatment witk tirag
target the HER2/neu protein, such as trastuzumab (Her8ptid lapatinib (TykerB).
DCIS is not tested for HER2 because it is not treated with these drugs.

A biopsy or surgery sample is usually tested in 1 of 2 ways:

» Immunohistochemistry (IHC): In this test, special antibodies that idehgfy t
HERZ2/neu protein are applied to the sample, which cause cells to change color if
many copies are present. This color change can be seen under a microscogst. The
results are reported as 0, 1+, 2+, or 3+.

* Fluorescent in situ hybridization (FISH): This test uses fluorescent @é&E$A
that specifically stick to copies of tl#ER2/neugene in cells, which can then be
counted under a special microscope.

Many breast cancer specialists feel the FISH test is more acthaatHC. However, it

is more expensive and takes longer to get the results. Often the IHC test fgsislf

the results are 1+ (or 0), the cancer is considered HER2-negative. PebptERPR-
negative tumors are not treated with drugs (like trastuzumab) that targét HER test
comes back 3+, the cancer is HER2-positive. Patients with HER2-positive tumobe ma
treated with drugs like trastuzumab. When the result is 2+, the HER2 status ofdhe tum
is not clear. This usually leads to testing the tumor with FISH. Some irsigudiso use
FISH to confirm HER?2 status that is 3+ by IHC and some perform only FISH.

A newer type of test, known akromogenic in situ hybridization (CISHyorks
similarly to FISH, by using small DNA probes to count the numbeétiR2genes in



breast cancer cells. But this test looks for color changes (not fluoreseedad)esn't
require a special microscope, which could make it less expensive. Right now, it is not
being used as much as IHC or FISH.

Classifying breast cancer based on hormone receptmand HER?2 status

Doctors often divide invasive breast cancers into groups based on the presence of
hormone receptors (ER and PR) and whether or not the cancer has too much HER2.

Hormone receptor-positive If the breast cancer cells contain either estrogen or
progesterone receptors, they can be called hormone receptor-positive (ormustdror
positive). Breast cancers that are hormone receptor-positive can bd trathormone
therapy drugs that lower estrogen levels or block estrogen receptors. Tudesnc

cancers that are ER-negative but PR-positive. Hormone receptor-positive ¢andes

grow more slowly than those that are hormone receptor-negative (and don’t have eit
estrogen or progesterone receptors). Women with these cancers tend to hare a bett
outlook in the short-term, but cancers that are hormone receptor-positive can sometimes
come back many years after treatment. Hormone receptor-positive careersre

common in women after menopause.

Hormone receptor-negative If the breast cancer cells don’t have either estrogen or
progesterone receptors, they are said to be hormone receptor-negativeh@mjaste-
negative). Treatment with hormone therapy drugs is not helpful for these camess. T
cancers tend to grow more quickly than hormone receptor-positive cancers. #ttiray r
after treatment, it is more often in the first few years. Hormone reee@gative cancers
are more common in women who have not yet gone through menopause.

HER2 positive: Cancers that have too much HER2 protein or extra copies of the HER2
gene are called HER2 positive. These cancers can be treated wittheitugsget HER2.

HER2 negative Cancers that don’'t have excess HER2 are called HER2 negative. These
cancers do not respond to treatment with drugs that target HER2.

Triple-negative: If the breast cancer cells don’t have estrogen or progesterone receptors
and don’t have too much HERZ2, they are called triple-negative. These cancecs tend t
occur more often in younger women and in women who are African-American or
Hispanic/Latina. Triple-negative breast cancers tend to grow and spreadurciig

than most other types of breast cancer. Because the tumor cells don’'t have hormone
receptors, hormone therapy is not helpful in treating these cancers. Béwguden'’t

have too much HERZ2, drugs that target HER2 aren’t helpful, either. Chemotherapy can
still be useful, though.

Triple-positive: This term is used to describe cancers that are ER-positive, PR-positive,
and have too much HER2. These cancers can be treated with hormone drugs as well as
drugs that target HER2.



Other tests of breast cancers

Tests of ploidy and cell proliferation rate

The ploidy of cancer cells refers to the amount of DNA they contain. If'$heereormal
amount of DNA in the cells, they are said todgaoid. If the amount is abnormal, then
the cells are described aseuploid Tests of ploidy may help determine prognosis, but
they rarely change treatment and are considered optional. They are not usually
recommended as part of a routine breast cancer work-up.

The S-phase fractioms the percentage of cells in a sample that are replicating (copying)
their DNA. DNA replication means that the cell is getting ready to dividedntew

cells. The rate of cancer cell division can also be estimated by a Kit6If the S-phase
fraction or Ki-67 labeling index is high, it means that the cancer cells\adéngj more
rapidly, which indicates a more aggressive cancer.

Tests of gene patterns

Researchers have found that looking at the patterns of a number of differenage
same time (sometimes referred tyage expression profilingan help predict whether
or not an early-stage breast cancer is likely to come back after irgasinent. Two such
tests, which look at different sets of genes, are now available: the On&ptjpend the
MammaPrint

Oncotype DX®: The Oncotype DX test can be helpful when deciding whether additional
(adjuvant) treatment with chemotherapy (after surgery) might be usefoinren with
early-stage breast cancers that are hormone receptor-positive. Thasriest often used

for tumors that are small (1 cm or less) and have not spread to lymph nodes, but it can be
used for more advanced tumors.

The test looks at a set of 21 genes in cells from tumor samples to detefneicierigence
score,” which is a number between 0 and 100:

» Cancers with a recurrence score of 17 or below have a low risk of recufcancer
coming back after treatment) if they are treated with hormone therapy. Wuithen
these cancers would probably not benefit from chemotherapy.

» Cancers with a score of 18 to 30 are at intermediate risk of recurrence. Sone wome
with these cancers might benefit from chemotherapy.

» Cancers with a score of 31 or more are at high risk of recurrence. Women &éh the
cancers are likely to benefit from chemotherapy in addition to hormone therapy.

The test estimates risk and helps predict who would be likely to benefit from
chemotherapy. Still, it cannot tell for certain if any particular womdinhave a
recurrence with or without chemotherapy. It is a tool that can be used, along with othe



factors, to help guide women and their doctors when deciding whether more miteatme
might be useful.

MammaPrint ®: This test can be used to help determine how likely breast cancers are to
recur in a distant part of the body after initial treatment.

The test looks at the activity of 70 different genes to determine if the cancernsk or
high risk. So far though, it hasn’t been studied to see if the results are useful g guidi
treatment.

Usefulness of these test8lany doctors use these tests (along with other information) to
help make decisions about offering chemotherapy, but they aren’'t needed insall case
These tests are now being looked at further in large clinical trials. mehatime,

women might want to ask their doctors if these tests might be useful for them.

Classifying breast cancer based on gene expression

Research on patterns of gene expression has also suggested some newer vgaify to cla
breast cancers. The current types of breast cancer are based largely ombisadok
under a microscope. A newer classification, based on molecular features, dreiasts
cancers into 4 groups. This testing, calledRB&5Q is currently available but it isn’t

clear that it is any more helpful in guiding treatment than tests of hormoegEtoes and
HER2:

Luminal A and luminal B types: The luminal types are estrogen receptor (ER)—positive.
The gene expression patterns of these cancers are similar to notedlatdine the

breast ducts and glands (the inside of a duct or gland is callechgg. Luminal A

cancers are low grade, tend to grow fairly slowly, and have the best prognwsisal B
cancers generally grow somewhat faster than luminal A cancers anaoluti@ok is not

as good.

HER2 type: These cancers have extra copies oHE&2gene and sometimes some

others. They usually have a high-grade appearance under the microscope. These cance
tend to grow more quickly and have a worse prognosis, although they often can be treated
successfully with targeted therapies aimed at HER2 which are oftenajag with
chemotherapy.

Basal type: Most of these cancers are of the so-calligdie-negativetype, that is, they

lack estrogen or progesterone receptors and have normal amounts of HER2. The gene
expression patterns of these cancers are similar to cells in the deep&yeasaf

breast ducts and glands. This type is more common among womeBR@#1gene
mutations. For reasons that are not well understood, this cancer is also more common
among younger and African-American women.

These are high-grade cancers that tend to grow quickly and have a poor outlook.
Hormone therapy and anti-HER2 therapies like trastuzumab and lapatinib are not



effective against these cancers, although chemotherapy can be helpfult degited
research is being done to find better ways to treat these cancers.

It is hoped that these new breast cancer classifications might somedagadtkons to
better tailor breast cancer treatments, but more research is neede@uiadtbsfore this
will be possible.

More on testing biopsy tissue to classify cancer

For more information on how biopsy tissue is looked at and tested by pathologists, see
Testing Biopsy and Cytology Specimens for Cancer.

Tests for breast cancer spread

If you have been diagnosed with breast cancer, you might need more tests if your doc
thinks the cancer may have spread based on your symptoms, the results of yoat physic
exam, or the size of your tumor.

Chest x-ray: This test may be done to see if the cancer has spread to your lungs.

Bone scan:This test can help show if the cancer has spread to your bones. It can show all
of the bones of your body at the same time and can find small areas of canakneprea
seen on plain x-rays.

CT scan (computed tomography)A CT scan is a special type of x-ray. Pictures are

taken from different angles and are combined by a computer to make detailegspttur

the organs. This test is most often used to look at the chest and/or belly (abdomen) to see
if breast cancer has spread to other organs. It can also be used to guide a biopsy needle
into an area of concern.

MRI (magnetic resonance imaging)An MRI scan takes pictures using radio waves and
strong magnets instead of x-rays. This test can be helpful in looking at youabdai

spinal cord. MRIs can be more uncomfortable than CT scans because they take longer
and you need to lie in a narrow tube while the test is done.

Ultrasound: For this test, a wand that gives off sound waves is moved over the skin to
take pictures of the inside of the body. A gel is often put on your skin first.

PET scan (positron emission tomography)This test uses a form of radioactive sugar.
The sugar is put into a vein and travels throughout the body. Cancer cells absorb high
amounts of this sugar. A special camera then takes pictures that show thvehearesthe
sugar collected throughout the body.



How is breast cancer staged?

After a woman is diagnosed with breast cancer, doctors will figure out wiielizes
spread, and if so, how far. This is calkdging The stage of a cancer helps determine
how serious the cancer is and how best to treat it.

What is staging?

Staging is the process of finding out how widespread the cancer is when it is found. The
stage is the most important factor in deciding how to treat the cancer andidieigr
how successful treatment might be.

To determine the cancer’s stage after a breast cancer diagnosis, dostoasswer
these questions:

* Is the cancer invasive or non-invasive?

* How big is the breast tumor? Has it grown into nearby areas?

» Has the cancer spread to nearby lymph nodes? If so, how many are involved?
» Has the cancer spread to other parts of the body?

Depending on the results of your physical exam and biopsy, you might need rnwte tes
help determine the stage, such as a chest x-ray, mammograms of both breastanispne sc
CT scans, MRI, and/or PET scans. Blood tests may also be done to evaluate sadur ove
health or to check for spread to certain organs.

After looking at your test results, your doctor will tell you the staggoaf cancer. The
earliest stage cancers are called stage O (carcinoma in situ), amdrtge from stages |
(1) through IV (4). Some of the stages are further divided into sub stagesheslatigrs
A, B, and C.

As a rule, the lower the number, the less the cancer has spread. A higher number, such as
stage IV (4), means a more advanced cancer. And within a stage, anettelieneans a

lower (and often better) stage. Cancers with similar stages tend to haviaaaitiook

and are often treated in much the same way.

Understanding your breast cancer stage

Breast cancer is staged using the American Joint Committee on Cancé&) (FNW
system, which is based on:

» The size of the breast tumdr)(and if it has grown into nearby areas

» Whether the cancer has reached nearby lymph ndijes (



* Whether the cancer has metastasized (spread to other parts of thévbpdy) (

Once the T, N, and M categories for your cancer have been determined, your dbctor wi
combine the information to find the stage of the cancer. This process isstatied

grouping Cancers with similar stages tend to have a similar outlook and are ofted treate
in a similar way.



Stage 0

Tis, NO, MO

This isductal carcinoma in situ (DCISa pre-cancer of the
breast. Many consider DCIS the earliest form of breast

cancer. In DCIS, cancer cells are still within a duct and h

ave

not invaded deeper into the surrounding fatty breast tissue.

Lobular carcinoma in situ (LCISometimes also is
classified as stage 0 breast cancer, but most oncologists

believe it is not a true cancer or pre-cancer.

Paget disease of the nipple (without an underlying tumor

mass) is also stage O.

In all cases the cancer has not spread to lymph nodes ot

distant sites.

Stage

T1, NO, MO

The tumor is 2 cm (about 3/4 of an inch) or less across (]
and has not spread to lymph nodes (NO) or distant sites

(MO).

r1)

TO or T1,

N1mi, MO

The tumor is 2 cm or less across (or is not found) (TO or
with micrometastases in 1 to 3 axillary lymph nodes (the
cancer in the underarm lymph nodes is greater than 0.2r1]
across and/or more than 200 cells but is not larger than 1

mm)(N1mi). The cancer has not spread to distant sites (

T1)

L4

MO).




Stage

A

TOorT1, N1
(but not

N1mi), MO:

The tumor is 2 cm or less across (or is not found) (T1 or

and either:

* It has spread to 1 to 3 axillary (underarm) lymph nodé
with the cancer in the lymph nodes larger than 2 mm
across (N1la),

OR

» Tiny amounts of cancer are found in internal mamma
lymph nodes (nodes near the breast bone) on senting
lymph node biopsy (N1b),

OR

* It has spread to 1 to 3 axillary lymph nodes and to
internal mammary lymph nodes (found on sentinel
lymph node biopsy) (N1c).

» The cancer has not spread to distant sites (MO).

TO)

2S,

ry
3|

OR

T2, NO, MO

The tumor is larger than 2 cm but less than 5 cm (about

inches) across (T2) but hasn't spread to the lymph nodes

(NO). The cancer has not spread to distant sites (MO).

Stage

1B

T2, N1, MO

The tumor is larger than 2 cm but less than 5 cm across
It has spread to 1 to 3 axillary lymph nodes and/or tiny

amounts of cancer are found in internal mammary lymph
nodes on sentinel lymph node biopsy (N1). The cancer h

spread to distant sites (MO).

(T2).

asn't




OR

T3, NO, MO

The tumor is larger than 5 cm across but does not grow
the chest wall or skin (T3). The cancer has not spread to

lymph nodes (NO) or to distant sites (MO).

nto

the

Stage

A

TOto T2, N2,

MO

The tumor is not more than 5 cm across (or cannot be fo
(TO to T2). It has spread to 4 to 9 axillary lymph nodes, g
has enlarged the internal mammary lymph nodes (N2). T

cancer hasn't spread to distant sites (MO0).

und)
rit

he

OR

T3, N1 or

N2, MO

The tumor is larger than 5 cm across but does not grow
the chest wall or skin (T3). It has spread to 1 to 9 axillary
nodes, or to internal mammary nodes (N1 or N2). The cg

hasn't spread to distant sites (MO).

nto

\ncer

Stage

B

T4, NO to N2,

MO

The tumor has grown into the chest wall or skin (T4), ang

one of the following applies:

* It has not spread to the lymph nodes (NO).

* It has spread to 1 to 3 axillary lymph nodes and/or tin
amounts of cancer are found in internal mammary lyn
nodes on sentinel lymph node biopsy (N1).

* It has spread to 4 to 9 axillary lymph nodes, or it has

nph

enlarged the internal mammary lymph nodes (N2).




The cancer hasn't spread to distant sites (MO).

Inflammatory breast canceris classified as T4d and is at
least stage IIIB. If it has spread to many nearby lymph ng
(N3) it could be stage IIIC, and if it has spread to distant

lymph nodes or organs (M1) it would be stage IV.

ndes

Stage

][®

any T, N3,

MO

The tumor is any size (or can't be found), and one of the

following applies:

» Cancer has spread to 10 or more axillary lymph node
(N3).

» Cancer has spread to the lymph nodes under the coll
bone (infraclavicular nodes) (N3).

» Cancer has spread to the lymph nodes above the col
bone (supraclavicular nodes) (N3).

» Cancer involves axillary lymph nodes and has enlarg
the internal mammary lymph nodes (N3).

» Cancer has spread to 4 or more axillary lymph nodes
and tiny amounts of cancer are found in internal
mammary lymph nodes on sentinel lymph node biops
(N3).

The cancer hasn't spread to distant sites (MO).

[72)

ar

ar

9%
o

y

Stage

any T, any N,

M1

The cancer can be any size (any T) and may or may not
have spread to nearby lymph nodes (any N). It has spre
to distant organs or to lymph nodes far from the breast

(M1). The most common sites of spread are the bones,




liver, brain, or lungs.

The staging system in this chart usespghthologic stagelt is based on the results of
physical exam, biopsy, imaging tests, and the results of surgery, wheealserbass

and nearby lymph nodes have been looked at under a microscope. This is likely to be
more accurate thaslinical staging which only takes into account the tests doefre
surgery.

If you have any questions about the stage of your cancer and what it might rgean in
case, be sure to ask your doctor.

Details of the TNM staging system

The TNM staging system classifies cancers based on 3 areakstballE, N, and M
categories:

T (primary tumor) categories

The letter T followed by a number from 0O to 4 describes the main (primary) tusizer's
and spread to the skin or to the chest wall under the breast. Higher T numbers mean a
larger tumor and/or wider spread to tissues near the breast.

» TX: Primary tumor cannot be assessed.
» TO: No evidence of primary tumor.

* Tis: Carcinoma in situ (DCIS, LCIS, or Paget disease of the nipple with no asdociate
tumor mass)

* T1 (includes T1la, T1b, and TXcjumor is 2 cm (3/4 of an inch) or less across.
» T2: Tumor is more than 2 cm but not more than 5 cm (2 inches) across.
e T3: Tumor is more than 5 cm across.

* T4 (includes T4a, T4b, T4c, and T4djumor of any size growing into the chest wall
or skin. This includes inflammatory breast cancer.

N (nearby lymph node) categories

The letter N followed by a number from O to 3 indicates whether the cancer habtsprea
lymph nodes near the breast and, if so, how many lymph nodes are affected.

Lymph node staging for breast cancer is based on how the nodes look under the
microscope, and has changed as technology has evolved. Newer methods have made it



possible to find smaller and smaller deposits of cancer cells, but experts hagerstibe
how much these tiny deposits of cancer cells affect outlook.

It's not yet clear how much cancer in the lymph node is needed to see a changein outl
or treatment. This is still being studied, but for now, a deposit of cancer cells must
contain at least 200 cells or be at least 0.2 mm across (less than 1/100 of an inah) for it t
change the N stage. An area of cancer spread that is smaller than 0.2fewre{dhan

200 cells) doesn't change the stage, but is recorded with abbreviations (i+ orhabl+) t
indicate the type of special test used to find the spread.

If the area of cancer spread is at least 0.2 mm (or 200 cells), but stillgesttlzan 2

mm, it is called amicrometastasigone mm is about the size of the width of a grain of

rice). Micrometastases are counted only if there aren't any laggex @i cancer spread.
Areas of cancer spread larger than 2 mm are known to affect outlook and do change the
N stage. These larger areas are sometimes calletbmetastasebut are more often

just calledmetastases

NX: Nearby lymph nodes cannot be assessed (for example, if they were removed
previously).

NO: Cancer has not spread to nearby lymph nodes.

* NO(i+): The area of cancer spread contains less than 200 cells and is smaller than 0.2
tumor cell3 were seen in routine stains or when a special type of staining technique,
calledimmunohistochemistyyas used.

* NO(mol+): Cancer cells cannot be seen in underarm lymph nodes (even using special
stains), but traces of cancer cells were detected using a technigudrdaPCR RT-
PCR is a molecular test that can find very small numbers of cells. (This text i
often used for finding breast cancer cells in lymph nodes because the results do not
influence treatment decisions.)

N1: Cancer has spread to 1 to 3 axillary (underarm) lymph node(s), and/or tiny amounts
of cancer are found in internal mammary lymph nodes (those near the breast bone) on
sentinel lymph node biopsy.

* N1mi: Micrometastases (tiny areas of cancer spread) in 1 to 3 lymph nodes under the
arm. The areas of cancer spread in the lymph nodes are 2 mm or less across (but at
least 200 cancer cells or 0.2mm across).

* Nla: Cancer has spread to 1 to 3 lymph nodes under the arm with at least one area of
cancer spread greater than 2 mm across.

* N1b: Cancer has spread to internal mammary lymph nodes, but this spread could only
be found on sentinel lymph node biopsy (it did not cause the lymph nodes to become
enlarged).



* N1c Both N1a and N1b apply.

N2: Cancer has spread to 4 to 9 lymph nodes under the arm, or cancer has enlarged the
internal mammary lymph nodes (either N2a or N2b, but not both).

* N2a: Cancer has spread to 4 to 9 lymph nodes under the arm, with at least one area of
cancer spread larger than 2 mm.

* N2b: Cancer has spread to one or more internal mammary lymph nodes, causing
them to become enlarged.

N3: Any of the following:
N3a: either:

» Cancer has spread to 10 or more axillary lymph nodes, with at least one area of
cancer spread greater than 2mm, OR

» Cancer has spread to the lymph nodes under the collar bone (infraclavicular nodes),
with at least one area of cancer spread greater than 2mm.

N3b: either:

» Cancer is found in at least one axillary lymph node (with at least one araeef ca
spread greater than 2 mm) and has enlarged the internal mammary lymph nodes, OR

» Cancer has spread to 4 or more axillary lymph nodes (with at least one eapaaf
spread greater than 2 mm), and tiny amounts of cancer are found in internal
mammary lymph nodes on sentinel lymph node biopsy.

N3c: Cancer has spread to the lymph nodes above the collar bone (supraclavicular nodes)
with at least one area of cancer spread greater than 2mm.

M (metastasis) categories

The letter M followed by a 0 or 1 indicates whether the cancer has spreadrb dista
organs -- for example, the lungs or bones.

MX: Distant spread (metastasis) cannot be assessed.
MO: No distant spread is found on x-rays (or other imaging tests) or by physiocal exa

» cMO(i+): Small numbers of cancer cells are found in blood or bone marrow (found
only by special tests), or tiny areas of cancer spread (no larger than O&erfioynd
in lymph nodes away from the breast.

M1: Cancer has spread to distant organs (most often to the bones, lungs, brain, or liver).



Breast cancer survival rates, by stage

Survival rates tell you what portion of people with the same type and stage af @ance
still alive a certain amount of time (usually 5 years) after they diagnosed. They can’t
tell you how long you will live, but they may help give you a better understandmg a
how likely it is that your treatment will be successful. Some people wiit teaknow the
survival rates for their cancer type and stage, and some people won't. If yowdonto
know, you don’t have to.

Survival rates are often used by doctors as a standard way of discussisgréspe
outlook (prognosis). Some women with breast cancer might want to know the survival
statistics for people in similar situations, while others might not find the ngrhiegful,

or might even not want to know them.

What is a 5-year survival rate?

Statistics on the outlook for a certain type and stage of cancer are often givgeaas 5
survival rates, but many people live longer — often much longer — than 5 yeaks. The
year survival ratas the percentage of people who Istdeast5 years after being
diagnosed with cancer. For example, a 5-year survival rate of 90% means that an
estimated 90 out of 100 people who have that cancer are still alive 5 yearsiaffer be
diagnosed. Keep in mind, however, that many of these people live much longer than 5
years after diagnosis.

Relativesurvival rates are a more accurate way to estimate the effertadroon

survival. These rates compare women with breast cancer to women in the overall
population. For example, if the 5-year relative survival rate for a specioafypancer is

90%, it means that people who have that cancer are, on average, about 90% as likely as
people who don’t have that cancer to live for at least 5 years after being déhgnose

But remember, the 5-year relative survival rates are estimates eythnwk can vary
based on a number of factors specific to you.

Survival rates don't tell the whole story

Survival rates are often based on previous outcomes of large numbers of people who had
the disease, but they can't predict what will happen in any particular perase’sihere
are a number of limitations to remember:

» The numbers below are among the most current available. But to get 5-yeaalsurvi
rates, doctors have to look at people who were treated at least 5 years ago. As
treatments are improving over time, women who are now being diagnosed with breast
cancer may have a better outlook than these statistics show.



» The available statistics for breast cancer do not divide survival ratéisobyree
substages, such as IA and IB. The rates for these substages wr® ldeklose to
the rate for the overall stage. For example, the survival rate for stagdikaly to be
slightly higher than that listed for stage I, while the survival rate &gestB would
be expected to be slightly lower.

» These statistics are based on the stage of the cancer when it wasdirssedh They
do not apply to cancers that later come back or spread, for example.

» Many other factors affect a person’s outlook, such as age and health, the ppEsence
hormone receptors on the cancer cells, the treatment received, and how well the
cancer responds to treatment.

Your doctor can tell you how these numbers may apply to you, as he or she is familiar
with your particular situation.

5-year relative survival rates for breast cancer by stage

The outlook for women with breast cancer varies by the stage (extent) ohtiee.da
general, the survival rates are higher for women with earlier stagersaBut
remember, the outlook for each woman is specific to her circumstances.

» The 5-year relative survival rate for women with stage 0 or stage I loagazer is
close to 100%.

» For women with stage Il breast cancer, the 5-year relative survivas i@beut 93%.

» The 5-year relative survival rate for stage Il breast cancers is @@%utBut often,
women with these breast cancers can be successfully treated.

» Breast cancers that have spread to other parts of the body are moud thffieat
and tend to have a poorer outlook. Metastatic, or stage IV breast cancers, have a 5-
year relative survival rate of about 22%. Still, there are often many tnetatpigons
available for women with this stage of breast cancer.

Remember, these survival rates are only estimates — they can’t predtatill happen

to any individual person. We understand that these statistics can be confusing and may
lead you to have more questions. Talk to your doctor to better understand your specific
situation.

Please note that these statistics come from thmh&tCancer Institute’s SEER database. They aseta
on the previous version of AJCC staging. In thasiom stage Il also included patients that wouldvioe
considered stage IB.



How is breast cancer treated?

If you’'ve been diagnosed with breast cancer, your cancer care teagisaiits treatment
options with you. It's important that you take time to think about your choices. Ybu wil
want to weigh the benefits of each treatment option against the possible riskdeand si
effects.

Which treatments are used for breast cancer?
There are several ways to treat breast cancer, depending on its typagand st

Local treatments: Some treatments are calledal therapiesmeaning they treat the
tumor without affecting the rest of the body. Types of local therapy used fet besecer
include:

» Surgery
* Radiation therapy

These treatments are more likely to be useful for earlier stagealeanced) cancers,
although they might also be used in some other situations.

Systemic treatments:Breast cancer can also be treated using drugs, which can be given
by mouth or directly into the bloodstream. These are callsttmic therapidsecause

they can reach cancer cells anywhere in the body. Depending on the typasof bre
cancer, several different types of drugs might be used, including:

» Chemotherapy
* Hormone therapy
» Targeted therapy

Many women will get more than one type of treatment for their cancer.

How is breast cancer typically treated?

Most women with breast cancer will have some type of surgery to remove the tumor.
Depending on the type of breast cancer and how advanced it is, you may need other types
of treatment as well, either before or after surgery, or sometimes boterbisrtess

likely to be a main part of the treatment for more advanced breast cancers.

Typical treatment plans are based on the type of breast cancer, itsasthgay special
situations:

* Non-invasive breast cancer (DCIS or LCIS)



* Invasive breast cancer (Stages I-1V)
 Breast cancer during pregnancy

Your treatment plan will depend on other factors as well, including your oveadth he
and personal preferences.

Who treats breast cancer?

Doctors on your cancer treatment team might include:
* A breast surgeon: a doctor who uses surgery to treat breast cancer
* A radiation oncologist: a doctor who uses radiation to treat cancer

* A medical oncologist: a doctor who uses chemotherapy and other medicines to tre
cancer

Many other specialists might be part of your treatment team as walidinglphysician
assistants, nurse practitioners, nurses, psychologists, social workergmsisitiand
other health professionals. Sdealth Professionals Associated With Cancer Gare
more on this.

Making treatment decisions

It's important to discuss all of your treatment options, including their godlpassible
side effects, with your doctors to help make the decision that best fits \euis. fiés also
very important to ask questions if there is anything you’re not sure about. See “What
should you ask your cancer care team about breast cancer?” for ideas.

Getting a second opinion

You may also want to get a second opinion. This can give you more information and help
you feel more certain about the treatment plan you choose. If you arenitisere to go

for a second opinion, ask your doctor for help. Seeking a Second Opinifor more
information.

Thinking about taking part in a clinical trial

Clinical trials are carefully controlled research studies that are toget a closer look at
promising new treatments or procedures. Clinical trials are one way $tatgeof-the art
cancer treatment. In some cases they may be the only way to get acesssrto
treatments. They are also the best way for doctors to learn better metlreds ¢tancer.
Still, they are not right for everyone.



If you would like to learn more about clinical trials that might be right for yaut by
asking your doctor if your clinic or hospital conducts clinical trials. You cam @ll our
clinical trials matching service at 1-800-303-5691 for a list of studies thatymee
medical needs, or see the Clinical Trials section to learn more.

Considering complementary and alternative methods

You may hear about alternative or complementary methods that your doctor hasn’t
mentioned to treat your cancer or relieve symptoms. These methods can inclodesyit
herbs, and special diets, or other methods such as acupuncture or massage, to name a few.

Complementary methods refer to treatments that are used along with ydar reg

medical care. Alternative treatments are used instead of a doctor’safriesatment.
Although some of these methods might be helpful in relieving symptoms or helping you
feel better, many have not been proven to work. Some might even be dangerous.

Be sure to talk to your cancer care team about any method you are thinking about using.
They can help you learn what is known (or not known) about the method, which can help
you make an informed decision. See the Complementary and Alternative Medicine
section to learn more.

Choosing to stop treatment or choosing no treatment at all

For some people, when treatments have been tried and are no longer controlling the
cancer, it could be time to weigh the benefits and risks of continuing to try new
treatments. Whether or not you continue treatment, there are still thingsuyalo to

help maintain or improve your quality of life. Learn mordfi@ancer Treatments Stop
Working

Some people, especially if the cancer is advanced, might not want to be tredited at
There are many reasons you might decide not to get cancer treatmenr,ifmgdttant

to talk this through with your doctors before you make that decision. Rememberahat e
if you choose not to treat the cancer, you can still get supportive care to helpiwitin pa
other symptoms.

Help getting through cancer treatment

Your cancer care team will be your first source of information and support, beititee
other resources for help when you need it. Hospital- or clinic-based supportsareice
an important part of your care. These might include nursing or social workeservi
financial aid, nutritional advice, rehab, or spiritual help.

The American Cancer Society also has programs and services — includsngride
treatment, lodging, support groups, and more — to help you get through treatment. Call



our National Cancer Information Center at 1-800-227-2345 and speak with one of our
trained specialists on call 24 hours a day, every day.

The treatment information given here is not offipialicy of the American Cancer Society and is not
intended as medical advice to replace the expeatgkjudgment of your cancer care team. It is idegh
to help you and your family make informed decisitmgether with your doctor. Your doctor may have
reasons for suggesting a treatment plan differmrfthese general treatment options. Don't hestiate
ask him or her questions about your treatment oystio

Surgery for breast cancer

Most women with breast cancer have some type of surgery as part of theietreat
Depending on the situation, surgery may be done for different reasons. For example,
surgery may be done to:

* Remove as much of the cancer as possible (breast-conserving surgery ciomg3te

 Find out whether the cancer has spread to the lymph nodes under the arm (sentinel
lymph node biopsy or axillary lymph node dissection)

» Restore the breast’s shape after the cancer is removed (breast rettonktruc

» Relieve symptoms of advanced cancer

Surgery to remove breast cancer
There are two main types of surgery to remove breast cancer:

» Breast-conserving surgery(also called dumpectomyquadrantectomypartial
mastectomy, or segmental mastectomp)which only the part of the breast
containing the cancer is removed. The goal is to remove the cancer as satia
surrounding normal tissue. How much of the breast is removed depends on the size
and location of the tumor and other factors. (See “Breast-conserving surgery
(lumpectomy).”)

* Mastectomy— in which the entire breast is removed, including all of the breast tissue
and sometimes other nearby tissues. There are several differentftypes o
mastectomies. Some women may also get a double mastectomy, in which both breasts
are removed. (See “Mastectomy.”)

Choosing between breast-conserving surgery and
mastectomy

Many women with early-stage cancers can choose between breasticansergery
(BCS) and mastectomy. The main advantage of BCS is that a woman keeps most of her



breast. But in most cases she will also need radiation. Women who have mastectomy f
early-stage cancers are less likely to need radiation.

For some women, mastectomy may clearly be a better option, because of the type of
breast cancer, the large size of the tumor, previous treatment history, or ctréai
factors.

Surgery to remove nearby lymph nodes

To find out if the breast cancer has spread to axillary (underarm) lymph nodes, one or
more of these lymph nodes will be removed and looked at under the microscope. This is
an important part of figuring out the stage (extent) of the cancer. Lymph nodes ca
removed either as part of the surgery to remove the breast cancer or in @&separat
operation. To learn more about these procedures and when they might be done, see
“Lymph node surgery for breast cancer.”

Breast reconstruction after surgery

After having a mastectomy (or some breast-conserving surgeries), anwoight want
to consider having the breast mound rebuilt to restore the breast’s appearnce aft
surgery. This is called breast reconstruction.

There are several types of reconstructive surgery, although your optigriepend on
your medical situation and personal preferences. You may have a choice betviiegn ha
breast reconstruction at the same time as the mastectomy (immechstgtmaction) or at

a later time (delayed reconstruction).

If you are thinking about having reconstructive surgery, it's a good idea to disaitss
your breast surgeon and a plastic surgeon before your mastectomy. This gives the
surgical team time to plan out the treatment options that might be best for yoif, eve
you wait and have the reconstructive surgery later.

To learn about different breast reconstruction optionsBsegst Reconstruction After
Mastectomy

Surgery for advanced breast cancer

Although surgery is very unlikely to cure breast cancer that has spread to otherf par
the body, it can still be helpful in some situations, either as a way to slow thd sprea
the cancer, or to help prevent or relieve symptoms from it. For example, surgétyomi
used:

* When the breast tumor is causing an open wound in the breast (or chest)



» To treat a small number of areas of cancer spread (metastases)tarapaet of the
body, such as the brain

* When an area of cancer spread is pressing on the spinal cord
* To treat a blockage in the liver
» To provide relief of pain or other symptoms

If your doctor recommends surgery for advanced breast cancer, it's impbaaybt
understand its goal—whether it’s to try to cure the cancer or to prevent or treat

symptoms.

Breast-conserving surgery (lumpectomy)

Breast-conserving surgery is sometimes cdllethbectomyquadrantectomypartial
mastectomygr segmental mastectom. this surgery, only the part of the breast
containing the cancer is removed. The goal is to remove the cancer as satia
surrounding normal tissue. How much of the breast is removed depends on the size and

location of the tumor and other factors.

X X
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Postoperative appearance depends
on the amount of tissue removed, but
there will be a small scar and often an

indentation in the breast.

The tumor is removed with a rim
of normal breast tissue.

Lumpectomy/partial mastectomy



Who can get breast-conserving surgery?

Breast-conserving surgery (BCS) is a good option for many women withstagi-

cancers. The main advantage is that a woman keeps most of her breast. Howeukr, she w
in most cases also need radiation therapy. Women who have their entire breastirem
(mastectomy) for early-stage cancers are less likely to needoadlait they may be

referred to a doctor who specializes in radiation, calledimtion oncologistfor

evaluation because each patient’s cancer is unique.

Most women and their doctors prefer BCS and radiation therapy when it's aatdason
option. BCS might be a good option if you:

 Are very concerned about losing your breast
* Are willing to have radiation therapy and able to get to the appointments
» Have not already had the breast treated with radiation therapy or BCS

» Have only one area of cancer on the breast, or multiple areas that are clo$e enoug
together to be removed without changing the look of the breast too much

» Have a small tumor (5 cm [2 inches] or smaller), and a tumor that is smalladétat
your breast size

» Are not pregnant or, if pregnant, will not need radiation therapy immediately (t
avoid risking harm to the fetus)

» Do not have a genetic factor such &RCAmutation, which might increase your
chance of a second cancer

» Do not have certain serious connective tissue diseases such as scleroderma or lupus
which may make you especially sensitive to the side effects of radiatiapyher

* Do not have inflammatory breast cancer

Some women might be worried that having a less extensive surgery mighheaisesk

of the cancer coming back. But the fact is that in most cases, mastectonmptiges

you any better chance of long-term survival or a better outcome from érgat®tudies
following thousands of women for more than 20 years show that when BCS can be done,
having mastectomy instead does not provide any better chance of survival.

Will | need breast reconstruction surgery after breast-
conserving surgery?
Before your surgery, talk to your breast surgeon about how breast-conserving surgery

might change the look of your breast. The larger the portion of breast removed, the more
likely it is that you will see a change in the shape of the breast afternfvgour breasts



look very different after surgery, it may be possible to have some type of recowmstruc
surgery or to have the size of the unaffected breast reduced to make the breasts more
symmetrical. It may even be possible to have this done during the initial sutgergry
important to talk with your doctor (and possibly a plastic surgeefgre surgery to get

an idea of how your breasts are likely to look afterward, and to learn what your options
might be.

Recovering from breast-conserving surgery: What to expect

This type of surgery is usually done in an outpatient surgery center, and an ovaayght
in the hospital is usually not needed. Most women can return to their regularesctivit
within 2 weeks.

Ask a member of your health care team how to care for your surgery sitarand a
Usually, you and your caregivers will get written instructions about ¢emesairgery.
These instructions should include:

» How to care for the surgery site and dressing

» How to care for your drain, if you have one (This is a plastic or rubber tube coming
out of the surgery site that removes the fluid that collects during healing.)

* How to recognize signs of infection

» Bathing and showering after surgery

* When to call the doctor or nurse

* When to start using the arm again and how to do arm exercises to prevent stiffness
* When to start wearing a bra again

» What to eat and not to eat

» Use of medicines, including pain medicines and possibly antibiotics

* Any restrictions on activity

» What to expect regarding sensations or numbness in the breast and arm
» What to expect regarding feelings about body image

* When to see your doctor for a follow-up appointment

» Referral to a Reach To Recovery volunteer. Through our Reach To Recovery
program, a specially trained volunteer who has had breast cancer can provide
information, comfort, and support.



How can the doctors be sure all of the cancer was removed?

During the surgery, the surgeon will try to remove all of the cancer, plus some
surrounding normal tissue.

After surgery is complete, a doctor called a pathologist will use a microsetgektat
the tissue that was removed. If the pathologist finds no cancer cells dttheyedges of
the removed tissue, it is said to hanegyativeor clear margins But if cancer cells are
found at the edges of the tissue, it is said to Ipasgive margins.

The presence of positive margins means that some cancer cells may mahedt tiedind

after surgery, so the surgeon may need to go back and remove more tissue. This operation
is called ae-excision If the surgeon can't remove enough breast tissue to get clear

surgical margins, a mastectomy may be needed.

The distance from the tumor to the margin is also important. Even if the margins are
“clear,” they could be “close”—meaning the distance between the edge of thieand
edge of the tissue removed is too small and more surgery may be needed. Surgeons
sometimes disagree on what is an adequate (or good) margin.

Will more treatment be needed after breast-conserving
surgery?

Most women will need radiation therapy to the breast after breast-conssuvgegy.
Sometimes, to make it easier to aim the radiation, small metallic alipsh{ will show
up on x-rays) may be placed inside the breast during surgery to mark the area.

Many women receive hormone therapy after surgery to help lower the risk cdncer
coming back. Some women might also need chemotherapy after surgery. If so, radiation
therapy is usually delayed until the chemotherapy is completed.

Side effects of breast-conserving surgery
Side effects of breast-conserving surgery can include:
* Pain or tenderness
» Temporary swelling
» Hard scar tissue that forms in the surgical site
» Change in the shape of the breast

* Nerve (neuropathic) pain in the chest wall, armpit, and/or arm that doesn’ago aw
over time (called post-mastectomy pain syndrome or PMPS)



As with all operations, bleeding and infection at the surgery site are alsbl@ols
axillary lymph nodes are also removed, other side effects such as lymphedgma
occur.

Mastectomy

Mastectomy is surgery to remove the entire breast. All of the breastissgmoved,
sometimes along with other nearby tissues.

Types of mastectomies

There are several different types of mastectomies, based on how the sidysmy and
how much additional tissue is removed.

Simple (or total) mastectomy

Simple mastectomy is the most common type of mastectomy used to treataneas.

In this procedure, the surgeon removes the entire breast, including the nipple, but does
not remove underarm lymph nodes or muscle tissue from beneath the breast. (Sometimes
lymph nodes are removed in a different procedure during the same surgery.) Most
women, if they are hospitalized, can go home the next day.

Double mastectomy

If a mastectomy is done on both breasts, it is called a double (or bilateradytoast.
When this is done, it is often as preventive surgery for women at very higbirisk f
getting cancer in the other breast, such as those \BRGAgene mutation.

Skin-sparing mastectomy

For some women considering immediate reconstruction, a skin-sparing masteen

be done. In this procedure, most of the skin over the breast (other than the nipple and
areola) is left intact. This can work as well as a simple mastectorayarhbunt of breast
tissue removed is the same as with a simple mastectomy.

Implants or tissue from other parts of the body are used to reconstruct the breast

Skin-sparing mastectomy may not be suitable for larger tumors or thosectichisa to

the surface of the skin. This approach has not been used for as long as the more standard
type of mastectomy, but many women prefer it because it offers the advantege of |

scar tissue and a reconstructed breast that seems more natural.



Modified radical mastectomy

A modified radical mastectomy combines a simple mastectomy with thevatof the
lymph nodes under the arm (calledaadillary lymph node dissectipn
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Modified radical mastectomy

Nipple-sparing mastectomy

Nipple-sparing mastectomy is a variation of the skin-sparing masteckoisynore often

an option for women who have a small, early-stage cancer near the outer part of the
breast, with no signs of cancer in the skin or near the nipple. (Cancer cells afiahpre

to be hidden in the nipple if the breast tumor is larger or close to the nipple, which means
there is a higher risk the cancer will come back if the nipple is not removed.)

In this procedure, the breast tissue is removed, but the breast skin and nipple are left in
place. This is followed by breast reconstruction. The surgeon often removes the breas
tissue beneath the nipple (and areola) during the procedure to check for csicér ce
cancer is found in this tissue, the nipple must be removed. Even when no cancer is found
under the nipple, some doctors give the nipple tissue a dose of radiation during or after
the surgery to try to reduce the risk of the cancer coming back.

There are still some problems with nipple-sparing surgeries. Aftervierajpple does
not have a good blood supply, so sometimes it can wither away or become deformed.



Because the nerves are also cut, there is little or no feeling left inpghle.rffor women
with larger breasts, the nipple may look out of place after the breast is recmustAsca
result, many doctors feel that this surgery is best done in women with gsnredblium
sized breasts. This procedure leaves less visible scars, but if it isn't doméypriopen
leave behind more breast tissue than other forms of mastectomy. This couldhrasult i
higher risk of cancer developing than for a skin-sparing or simple mastectbim was
more of a problem in the past, but improvements in technique have helped make this
surgery safer. Still, many experts do not yet consider nipple-sparing procadures
standard treatment for breast cancer.

Radical mastectomy

In this extensive operation, the surgeon removes the entire breast, axillary (ujdera
lymph nodes, and the pectofahest wall) muscles under the breast. This surgery was
once very common, but less extensive surgery (such as modified radical magtéetom
been found to be just as effective and with fewer side effects, so this surgeghyis r
done now. This operation may still be done for large tumors that are growing into the
pectoral muscles.

Who should get a mastectomy?

Many women with early-stage cancers can choose between breastscansergery

(BCS) and mastectomy. You may have an initial gut preference for masyegscnvay

to "take it all out as quickly as possible."” But the fact is that in most caasgatomy

does not give you any better chance of long-term survival or a better outcome from
treatment. Studies following thousands of women for more than 20 years show that when
BCS can be done, doing mastectomy instead does not provide any better chance of
survival.

Although most women and their doctors prefer BCS (with radiation therapy) whan it'
reasonable option, there are cases where mastectomy is likely to bet tteolmes For
example, mastectomy might be recommended if you:

» Are unable to have radiation therapy, or would prefer a more extensive surgery to
having radiation therapy

» Have already had the breast treated with radiation therapy

» Have already had BCS along with re-excision(s) that have not completely @move
the cancer

» Have two or more areas of cancer in the same breast that are not close enough
together to be removed without changing the look of the breast too much



» Have a larger tumor (greater than 5 cm [2 inches] across), or a tumor thgeis lar
relative to your breast size

 Are pregnant and would need radiation therapy while still pregnant (risking harm to
the fetus)

» Have a genetic factor such aBRCAmutation, which might increase your chance of
a second cancer

» Have certain serious connective tissue diseases such as sclerodespos,onhich
may make you especially sensitive to the side effects of radiation therapy

» Have inflammatory breast cancer

For women who are worried about breast cancer recurrence, it is important tdgantlers
that having a mastectomy instead of breast-conserving surgery plus raolimyitmwers
your risk of developing a second breast cancer in the same breast. It does ntitdowe
chance of the cancer coming back in other parts of the body.

Should I have breast reconstruction surgery after
mastectomy?

After having a mastectomy a woman might want to consider having the breast mound
rebuilt to restore the breast's appearance after surgery. This isbrabstl

reconstruction Although each case is different, most mastectomy patients can have
reconstruction. Reconstruction can be done at the same time as the masteg&eny or
later.

If you are thinking about having reconstructive surgery, it's a good idea to disaiitss
your surgeon and a plastic surgdx@iore your mastectomy. This allows the surgical
teams to plan the treatment that’s best for you, even if you wait and have the
reconstructive surgery later. Insurance companies typically coeasttmeconstruction,
but you should check with your insurance company so you know what is covered.

Some women choose not to have reconstruction surgery. Wearing a breast prosthesis
(breast form) is another option for women who want to have the contour of a breast under
their clothes without having surgery. Some women are also comfortable withgursg *

flat’ if both breasts were removed.

Recovering from a mastectomy: What to expect

In general, women having a mastectomy stay in the hospital for 1 or 2 nights and then go
home. However, some women may be placed in a 23-hour, short-stay observation unit
before going home. How long it takes to recover from surgery depends on what
procedures were done. Most women can return to their regular activities within 4 weeks



Recovery time is longer if breast reconstruction was done as well, and it carotatkes m
to return to full activity after some procedures.

Ask a member of your health care team how to care for your surgery sitenand a
Usually, you and your caregivers will get written instructions about ¢emesairgery.
These instructions should include:

» How to care for the surgery site and dressing

» How to care for your drain, if you have one (this is a plastic or rubber tube to coming
out of the surgery site that removes the fluid that collects during healing)

* How to recognize signs of infection

» Bathing and showering after surgery

* When to call the doctor or nurse

* When to start using the arm again and how to do arm exercises to prevent stiffness
» When to start wearing a bra again

* When to begin using a prosthesis and what type to use

» What to eat and not to eat

» Use of medicines, including pain medicines and possibly antibiotics

* Any restrictions on activity

» What to expect regarding sensations or numbness in the breast and arm
» What to expect regarding feelings about body image

* When to see your doctor for a follow-up appointment

» Referral to a Reach To Recovery volunteer. Through our Reach To Recovery
program, a specially trained volunteer who has had breast cancer can provide
information, comfort, and support.

Will more treatment be needed after mastectomy?

Some women might get other treatments after a mastectomy, suciesismaherapy,
hormone therapy, chemotherapy, or targeted therapy. Talk to your doctor abowt what t
expect.



Side effects of mastectomy

To some extent, the side effects of mastectomy can depend on the type of mastectomy
you have (with more extensive surgeries tending to have more side effetdgffScts
can include:

* Pain or tenderness

» Swelling at the surgery site

* Buildup of blood in the wound (hematoma)
* Buildup of clear fluid in the wound (seroma)
* Limited arm or shoulder movement

* Numbness in the chest or upper arm

* Nerve (neuropathic) pain in the chest wall, armpit, and/or arm that doesn’ago aw
over time (called post-mastectomy pain syndrome or PMPS)

As with all operations, bleeding and infection at the surgery site are alsbl@oks
axillary lymph nodes are also removed, other side effects such as lymphedgma
occur.

Lymph node surgery for breast cancer

If you have been diagnosed with breast cancer, it's important to find out how far the
cancer has spread. To help find out if the cancer has spread beyond the breast, one or
more of the lymph nodes under the arm (axillary lymph nodes) are removed and checked
under a microscope. This is an important part of staging. When the lymph nodes contain
cancer cells, there is a higher chance that cancer cells have also spthadparts of

the body. Treatment decisions will often depend on whether cancer is found in the lymph
nodes.

Lymph node removal can be done in different ways, depending on whether any lymph
nodes are enlarged, how big the breast tumor is, and other factors.

Biopsy of an enlarged lymph node

If any of the lymph nodes under the arm or around the collar bone are swollen, they may
be checked for cancer spread directly with a needle biopsy (either a fiie asgiration
biopsy or a core needle biopsy). Less often, the enlarged node is removed with durger
cancer is found in the lymph node, more nodes will need to be removed during an
axillary lymph node dissection (described below).



Types of lymph node surgery

Even if the nearby lymph nodes are not enlarged, they will still need to be checked fo
cancer. This can be done in two different ways. Sentinel lymph node biopsy is the most
common and least invasive way, but in some cases a more extensive axillary lymph node
dissection might be needed.

Lymph node surgery is often done as part of the main surgery to remove the breast
cancer, but in some cases it might be done as a separate operation.

Sentinel lymph node biopsy (SLNB)

In a sentinel lymph node biopsy (SLNB), the surgeon finds and removes the first lymph
node(s) to which a tumor is likely to spread (calledstretinel nodes To do this, the

surgeon injects a radioactive substance and/or a blue dye into the tumor, the area around
it, or the area around the nipple. Lymphatic vessels will carry these sudsstdong the

same path that the cancer would be likely to take. The first lymph node(s) the dye or
radioactive substance travels to will be the sentinel node(s).

The node
containing
radiation

and [ or dye is
the sentinel
node (or nodes)
and is removed.

Incision

N Radioactive
: substance or dye
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Sentinel lymph node biopsy



After the substance has been injected, the sentinel node(s) can be found eithvey &y us
special device to detect radioactivity in the nodes that the radioactive suldkieusce

into, or by looking for lymph nodes that have turned blue. To double check, both methods
are often used. The surgeon cuts the skin over the area and removes the node(s)
containing the dye or radiation.

The removed lymph nodes (often 2 or 3 nodes) are then checked closely for cascer cell
by a doctor called pathologist This is sometimes done during the surgery. This way, if
cancer is found in the sentinel lymph node(s), the surgeon may do a full axillary
dissection (ALND) to remove more lymph nodes. If no cancer cells are sden in t
node(s) at the time of the surgery, or if the sentinel node(s) are not checked by a
pathologist at the time of the surgery, they will be examined more closelyheveext
several days.

If cancer is found in the sentinel node(s) later, the surgeon may recommend aNDil AL

at a later time to check more nodes for cancer. Recently, however, studiesdvane s

that in some cases it may be just as safe to leave the rest of the lymph nodes behind. This
is based on certain factors, such as the size of the breast tumor, what typergfisurge

used to remove the tumor, and what treatment is planned after surgery. Based on the
studies that have looked at this, skipping the ALND may be an option for women with
tumors 5 cm (2 inches) or smaller who are having breast-conserving surtmmgtbby
radiation. Because this hasn’t been studied well in women who have had mastectomy, it
isn’t clear that skipping the ALND would be safe for them.

If there is no cancer in the sentinel node(s), it's very unlikely that the deascepread to
other lymph nodes, so no further lymph node surgery is needed.

Although SLNB has become a common procedure, it requires a great deal of skill. It
should be done only by a surgeon who has experience with this technique. If you are
thinking about having this type of biopsy, ask your health care team if they do them
regularly.

Axillary lymph node dissection (ALND)

In this procedure, anywhere from about 10 to 40 (though usually less than 20) lymph
nodes are removed from the area under the arm (axilla) and checked for peseer s

ALND is usually done at the same time as a mastectomy or breast-consemgary (

BCS), but it can be done in a second operation. This was once the most common way to
check to see if breast cancer had spread to nearby lymph nodes, and it is stithesm
needed. For example, an ALND may be done if a previous biopsy has shown one or more
of the underarm lymph nodes have cancer cells.
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Axillary lymph node dissection

Side effects of lymph node surgery

As with any operatiorpain, swelling, bleeding blood clots andinfection are possible.

Lymphedema

A possible long-term effect of lymph node surgery is swelling in the arrest called
lymphedema Because any excess fluid in the arms normally travels back into the
bloodstream through the lymphatic system, removing the lymph nodes sometimes blocks



drainage from the arm, causing this fluid to build up.
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Left, an arm showing lymphedema swelling beside an unaffected arm. Right, a
compression garment used to help control lymphedema.
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This is less common after a sentinel lymph node biopsy (SLNB) than an akitigwi
node dissection (ALND).

Up to 30% of women who have ALND develop lymphedema. It also occurs in up to 3%
of women who have SLNB. It may be more common if radiation is given after surgery.
Sometimes the swelling lasts for only a few weeks and then goes awayti@#sgiit

lasts a long time. If your arm is swollen, tight, or painful after lymph nadgesy, be

sure to tell someone on your cancer care team right away.

Limited arm and shoulder movement

You might also havémited movement in your arm and shoulderafter surgery. This is
more common after ALND than SLNB. Your doctor may give you exercises to hglp kee
you from having permanent problems (a frozen shoulder).

Some women notice a rope-like structure that begins under the arm and can extend down
toward the elbow. This is sometimes caldedllary web syndrome or lymphatic

cording. It is more common after ALND than SLNB. Symptoms may not appear for

weeks or even months after surgery. It can cause pain and limit movement af tedar



shoulder. This often goes away without treatment, although some women may find
physical therapy helpful.

Numbness

Numbnessof the skin on the upper, inner arm is another common side effect because the
nerve that controls sensation here travels through the lymph node area.

Radiation therapy for breast cancer

Some women with breast cancer will need radiation, often in addition to otheremesitm

The need for radiation depends on what type of surgery you had, whether your cancer has
spread to the lymph nodes or somewhere else in your body, and in some cases, your age.
You may have just one type of radiation, or a combination of different types.

Radiation therapy is treatment with high-energy rays (such as xenagajticles that
destroy cancer cells. There are 2 main types of radiation therapwthia¢ wised to treat
breast cancer:

» External beam radiation: This type of radiation comes from a machine outside the
body.

* Internal radiation (brachytherapy): For this treatment, a radioactive source is put
inside the body for a short time.

When might radiation therapy be used?
Women with breast cancer may be treated with radiation in several situations:

* After breast-conserving surgery (BCS), to help lower the chance that the w@hce
come back in the breast or nearby lymph nodes

* After a mastectomy, especially if the cancer was larger than 5 cm @bualtes), or
if cancer is found in the lymph nodes

« If cancer has spread to other parts of the body, such as the bones or brain

External beam radiation

This is the most common type of radiation therapy for women with breast caheer. T
radiation is focused from a machine outside the body on the area affected &ydde c

Which areas need radiation depends on whether mastectomy or breast-consegeiryg s
(BCS) was done and whether or not lymph nodes are involved.



* If you had a mastectomy and no lymph nodes had cancer, radiation is targeted at the
chest wall and the places where any drains exited the body after surgery

* If you had BCS, you will most likely have radiation on the entire breast, and an extr
boost of radiation to the area in the breast where the cancer was removed to help
prevent it from coming back in that area. The boost is often given after ttredrga
to the whole breast have ended. It uses the same machine, but the beams are aimed at
the place where the cancer was removed. Most women don’t notice different side
effects from boost radiation than from whole breast radiation.

« If cancer was found in the lymph nodes under the arm (axillary lymph nodes),
radiation may be given to this area as well. In some cases, the ared mnegtalso
include the nodes above the collarbone (supraclavicular lymph nodes) and the nodes
beneath the breast bone in the center of the chest (internal mammary lymph nodes).

When will | get radiation therapy?

If you will need external radiation therapy after surgery, it is usuaitystarted until the
tissues have been able to heal, often a month or longer. If you are gettingreramot
as well, radiation treatments are usually delayed until chemotherapy getem

Preparing for external beam radiation therapy

Before your treatments start, the radiation team will take carefidureaents to figure

out the correct angles for aiming the radiation beams and the proper dose afrradiati
They will make some ink marks or small tattoos on your skin to be used as a guide to
focus the radiation on the right area. Check with your health care team whetherkfie ma
they use will be permanent.

Lotions, powders, deodorants, and antiperspirants can interfere with external beam
radiation therapy, so your health care team may tell you not to use them atrtileinés
are complete.

External radiation therapy is much like getting an x-ray, but the radietistronger. The
procedure itself is painless. Each treatment lasts only a few minutes, butithérse—
getting you into place for treatment—usually takes longer.

Types and schedules of external beam radiation

The traditional schedule for getting breast radiation has been 5 dayk &woeelay
through Friday) for about 5 to 6 weeks. But many doctors are now asbtederated
breast irradiationto give larger doses over a shorter time. There are several different
types of accelerated breast irradiation:



» Hypofractionated radiation therapy: In this approach, radiation is given in larger
doses using fewer treatments — typically for only 3 weeks. In women tredked wi
breast conserving surgery (BCS) and without cancer spread to underarm lymph
nodes, this schedule has been shown to be just as good at keeping the cancer from
coming back in the same breast as giving the radiation over 5 weeks. It might also
lead to fewer short-term side effects. Newer approaches now beingligjiwcie
radiation over an even shorter period of time. In one approach, larger doses of
radiation are given each day, but the course of radiation is shortened to only 5 days.

* Intraoperative radiation therapy (IORT): In this approach, a single large dose of
radiation is given in the operating room right after BCS (before the breassvmis
closed). IORT requires special equipment and is not widely available.

» 3D-conformal radiotherapy: In this technique, the radiation is given with special
machines so that it is better aimed at the area where the tumor was. Thisnatimav
of the healthy breast to be spared. Treatments are given twice a day for 5 days
Because only part of the breast is treated, this is considered to be a form of
accelerategbartial breast irradiation. (Other forms of accelerated partial breast
irradiation are described under “Brachytherapy.”)

Researchers hope these approaches will prove to be at least equal to thestamndard
radiation therapy methods, but few studies have compared them directly to standard
radiation therapy. It is not known if all of the newer methods will have the same long
term results as standard radiation, so not all doctors use them. Women who atednteres
in these approaches may want to ask their doctor about taking part in clinisadftrial
accelerated breast irradiation now going on.

Possible side effects of external radiation

The main short-term side effects of external beam radiation therapy tetst are:
» Swelling and heaviness in the breast
» Skin changes in the treated area
* Fatigue

Skin changes can range from mild redness to blistering and peeling. Your health c

team may advise you to avoid exposing the treated skin to the sun because it may make
the skin changes worse. Most skin changes get better within a few months. Changes to
the breast tissue usually go away in 6 to 12 months, but it can take longer.

External beam radiation therapy can also cause side effects later on:

* Some women may find that radiation therapy causes the breast to becoree amdall
firmer.



» Radiation may affect your options for breast reconstruction later on. lts@anasde
the risk of problems if it's given after reconstruction, especially tidape f
procedures.

* Women who have had breast radiation may have problems breastfeeding later on.

» Radiation to the breast can sometimes damage some of the nerves to the arm. This is
calledbrachial plexopathyand can lead to numbness, pain, and weakness in the
shoulder, arm and hand.

» Radiation to the underarm lymph nodes can cause lymphedema, a type of pain and
swelling in the arm or chest.

* In rare cases, radiation therapy may weaken the ribs, which could lead tmeefrac

* In the past, parts of the lungs and heart were more likely to get someorgdidtich
could lead to long-term damage of these organs in some women. But modern
radiation therapy equipment allows doctors to better focus the radiation beams, so
these problems are rare today.

* A very rare complication of radiation to the breast is the development of another
cancer calleédngiosarcomaThese rare cancers can grow and spread quickly.

Brachytherapy

Brachytherapy, also known agernal radiation, is another way to deliver radiation
therapy. Instead of aiming radiation beams from outside the body, a devicaiogntai
radioactive seeds or pellets is placed into the breast tissue in the areahehmancer
had been for a short time.

For women who had breast conserving surgery (BCS), brachytherapy can benged al
with external beam radiation as a way to add an extra boost of radiation to the tamor si
It may also be used by itself (instead of radiation to the whole breastpias aff
accelerated partial breast irradiatiomumor size, location, and other factors may limit
who can get brachytherapy.

Types of brachytherapy

There are different types of brachytherapy:

* Interstitial brachytherapy: In this approach, several small, hollow tubes called
cathetersare inserted into the breast around the area where the cancer was removed
and are left in place for several days. Radioactive pellets are insedede
catheters for short periods of time each day and then removed. This method of
brachytherapy has been around longer (and has more evidence to support it), but it is
not used as much anymore.



* Intracavitary brachytherapy: This is the most common type of brachytherapy for
women with breast cancer. A device is put into the space left from BCS andns left i
place until treatment is complete. There are several different devitesithiae used,
including MammoSite®, SAVI®, Axxent®, and Contura®. They all go into the
breast as a small catheter (tube). The end of the device inside the breast is the
expanded so that it stays securely in the right place for the entire tnéafitne other
end of the catheter sticks out of the breast. For each treatment, one or moreafources
radiation (often pellets) is placed down through the tube and into the device for a
short time and then removed. Treatments are typically given twice a day fgs 8sla
an outpatient. After the last treatment, the device is collapsed down again and
removed.

Early studies of intracavitary brachytherapy as the only radiatienB@S have had
promising results, but they didn’t directly compare this technique with standard whol
breast external beam radiation.

One study that compared outcomes after BCS found that women treated with
brachytherapy were more likely to go on to get a mastectomy of the treasestl (mnost

likely because cancer was found again in that breast). The overall risk Wasvsti

however, with about 4% of the women in the brachytherapy group needing mastectomy
versus only 2% of the women in the whole breast radiation group. More studies
comparing the 2 approaches are needed to see if brachytherapy should be emsgdfinst
whole breast radiation.

Possible side effects of intracavitary brachytherap

As with external beam radiation, intracavitary brachytherapy can da/eféects,
including:

* Redness

* Bruising

* Breast pain

* Infection

» Break-down of an area of fat tissue in the breast
* Weakness and fracture of the ribs in rare cases

For more information about radiation therapy, see the Radiation Therapy seaiign of
website.



Chemotherapy for breast cancer

Some women with breast cancer will get chemotherapy. Chemotherapy tneatsaa’s
whole body for breast cancer, not just her breast. Many different side effegiessible
from taking chemotherapy drugs, but not all women get the same ones.

Chemotherapychemg is treatment with cancer-killing drugs that may be given
intravenously (injected into a vein) or by mouth. The drugs travel through the
bloodstream to reach cancer cells in most parts of the body.

When is chemotherapy used?

Not all women with breast cancer will need chemo, but there are severabsguati
which chemo may be recommended:

* After surgery (adjuvant chemotherapy): When chemo is given after breast surgery,
it is calledadjuvant chemotherapypurgery is used to remove all of the cancer that
can be seen, but adjuvant chemo is used to try to kill any cancer cells that may have
been left behind or spread but can't be seen, even on imaging tests. If tisesereell
allowed to grow, they could form new tumors in other places in the body. Adjuvant
chemo can reduce the risk of breast cancer coming back.

 Before surgery (neoadjuvant chemotherapy)in neoadjuvant chemotherapy, you
get the treatments before surgery instead of after. In terms of survivdileacanicer
coming back, there is no difference between getting chemo before or afenysur
But neoadjuvant chemo can have some benefits. First, chemo may shrink the tumor
so that it can be removed with less extensive surgery. Because of this, nettadjuva
chemo is often used to treat cancers that are too big to be removed at the time of
diagnosis (calletbcally advancedancer). Also, by giving chemo before the tumor is
removed, doctors can better see how the cancer responds to it. If the firstreanhof
drugs does not shrink the tumor, your doctor will know that other drugs are needed.

» For advanced breast cancerChemo can be used as the main treatment for women
whose cancer has spread outside the breast and underarm area, eitherswhen it
diagnosed or after initial treatments. The length of treatment depends on vihether
cancer shrinks, how much it shrinks, and how well you tolerate the chemao.

Which chemotherapy drugs are used for breast cancer?

In most cases (especially as adjuvant or neoadjuvant treatment), chemoe$fectise
when combinations of more than one drug are used. Today, doctors use many different
combinations, and it's not clear that any single combination is clearlgste b

The most common drugs used for adjuvant and neoadjuvant chemo include:



» Anthracyclines, such as doxorubicin (Adriamycin®) and epirubicin (Ellence®)
» Taxanes, such as paclitaxel (Taxol®) and docetaxel (Taxotere®)

* 5-fluorouracil (5-FU)

* Cyclophosphamide (Cytoxan®)

» Carboplatin (Paraplatin®)

Most often, combinations of 2 or 3 of these drugs are used together.

Chemotherapy for advanced breast cancer

Chemo drugs useful in treating women with breast cancer that has spread, include:
» Docetaxel
* Paclitaxel
* Platinum agents (cisplatin, carboplatin)
* Vinorelbine (Navelbine®)
» Capecitabine (Xeloda®)
* Liposomal doxorubicin (Doxil®)
* Gemcitabine (Gemzar®)
» Mitoxantrone (Novantrone®)
* Ixabepilone (Ixempra®)
» Albumin-bound paclitaxel (nab-paclitaxel or Abraxane®)
* Eribulin (Halaven®)

Although drug combinations are often used to treat early breast cancer,etivegest
cancer is more often treated with single chemo drugs. Still, some combinaticmass
carboplatin or cisplatin plus gemcitabine are commonly used to treat advancd brea
cancer.

One or more drugs that target HER2 may be used with chemo for tumors that &e HER
positive (See “Targeted therapy for breast cancer” for more infaymabout these
drugs.)

How is chemotherapy given?

Chemo drugs for breast cancer are typically given into a vein (IV) [ @ghan injection
over a few minutes or as an infusion over a longer period of time. This can be done in a
doctor’s office, chemotherapy clinic, or in a hospital setting.



Chemo is given in cycles, with each period of treatment followed by a rest pegoctt

the body time to recover from the effects of the drugs. Cycles are most oft@w&eks

long. Chemo begins on the first day of each cycle, but the schedule varies depending on
the drugs used. For example, with some drugs, the chemo is given only on the first day of
the cycle. With others, it is given for a few days in a row, or once a week. Thiea, at t

end of the cycle, the chemo schedule repeats to start the next cycle.

Adjuvant and neoadjuvant chemo is often given for a total of 3 to 6 months, depending
on the drugs that are used. Treatment may be longer for advanced breast cascer and i
based on how well it is working and what side effects you have.

Dose-dense chemotherapy

Doctors have found that giving the cycles of certain chemo drugs closereiogath

lower the chance that the cancer will come back and improve survival for some women.
For example, a drug that would normally be given every 3 weeks might be givgr2eve
weeks. This approach can be used for neoadjuvant and adjuvant treatment. It can lead to
more problems with low blood cell counts, so it's not an option for all women.

Possible side effects of chemo for breast cancer

Chemo drugs can cause side effects, depending on the type and dose of drugs given, and
the length of treatment. Some of the most common possible side effects include:

* Hair loss and nail changes
* Mouth sores
* Loss of appetite or increased appetite
* Nausea and vomiting
Chemo can affect the blood-forming cells of the bone marrow, which can lead to:
* Increased chance of infections (from low white blood cell counts)
* Easy bruising or bleeding (from low blood platelet counts)
» Fatigue (from low red blood cell counts and other reasons)
* Diarrhea

These side effects usually go away after treatment is finished. piistamnt to tell your
health care team if you have any side effects, as there are ofteroiessein them. For
example, drugs can be given to help prevent or reduce nausea and vomiting.



Other side effects are also possible. Some of these are more common withcberteo
drugs. Ask your cancer care team about the possible side effects of thie sipegd you
are getting.

Nerve damage (neuropathy)

Many drugs used to treat breast cancer, including the taxanes (docetaxelligaxkepac
platinum agents (carboplatin, cisplatin), vinorelbine, eribulin, and ixabepilone, can
damage nerves outside of the brain and spinal cord. This can sometimes lead to
symptoms (mainly in the hands and feet) like numbness, pain, burning or tingling
sensations, sensitivity to cold or heat, or weakness. In most cases thasvggemce
treatment is stopped, but it might last a long time in some womenPEipderal
Neuropathy Caused By Chemotherapy

Hand-foot syndrome

Certain chemo drugs, such as capecitabine and liposomal doxorubicin, can irritate the
palms of the hands and the soles of the feet. This is ¢adledifoot syndrome=arly
symptoms include numbness, tingling, and redness. If it gets worse, the hands$ and fee
can become swollen and uncomfortable or even painful. The skin may blister, leading to
peeling or even open sores. There is no specific treatment, although somemtagams
help. These symptoms gradually get better when the drug is stopped or the dose is
lowered. The best way to prevent severe hand-foot syndrome is to tell your doetor w
early symptoms come up, so that the drug dose can be changed.

Chemo brain

Another possible side effect of chemo is "chemo brain." Many women who desltfea

breast cancer report a slight decrease in mental functioning. They magomaee

problems with concentration and memory, which may last a long time. Although many
women have linked this to chemo, it also has been seen in women who did not get chemo
as part of their treatment. Still, most women function well after tre@trirestudies that

have found chemo brain to be a side effect of treatment, the symptoms most often last for
a few years. (Se€hemo Brain)

Feeling unwell or tired (fatigue)

Many women do not feel as healthy after receiving chemo as they did befaisThe
often a residual feeling of body pain or achiness and a mild loss of physical fumgtioni
These may be very subtle changes that happen slowly over time.

Fatigue is another common problem for women who have received chemo. This may last
up to several years. It can often be helped, so it's important to let your doctoreor nurs
know about it. Exercise, naps, and conserving energy may be recommended. If you have



sleep problems, they can be treated. Sometimes women become depressed, whech may
helped by counseling and/or medicines. (Batgue)

Heart damage

Doxorubicin, epirubicin, and some other chemo drugs may cause permanent heart
damage (calledardiomyopathy The risk is highest if the drug is used for a long time or
in high doses.

Most doctors will check your heart function with a test like a MUGA or an
echocardiogram (an ultrasound of the heart) before starting one of these drugds®hey
carefully control the doses, watch for symptoms of heart problems, and may repeat the
heart test during treatment. If the heart function begins to decline, ¢retainth these

drugs will be stopped. Still, in some people, signs might not appear until months or years
after treatment stops. Heart damage from these drugs happens moreatftendfugs

that can cause heart damage, such as drugs that target HER2, are used as welisso doct
are more cautious when these drugs are used together.

Menstrual changes and fertility issues

For younger women, changes in menstrual periods are a common side effeataf che
Premature menopause (not having any more menstrual periods) and infertilligi(rgpt

able to become pregnant) may occur and may be permanent. Some chemo drugs are mor
likely to cause this than others. The older a woman is when she gets chemotherapy

more likely it is that she will go through menopause or become infertileessiih MWhen

this happens, there is an increased risk of bone loss and osteoporosis. There aresmedicine
that can treat or help prevent problems with bone loss.

Even if your periods have stopped while you are on chemo, you may still be able to get
pregnant. Getting pregnant while on chemo could lead to birth defects and intettfere wi
treatment. If you are pre-menopausal before treatment and are sextialy it's

important to discuss using birth control with your doctor. For women with hormone
receptor-positive breast cancer, some types of hormonal birth control (likednttblc

pills) are not a good idea, so it's important to talk with both your oncologist and your
gynecologist (or family doctor) about what options would be best in your case. Women
who have finished treatment (like chemo) can safely go on to have children, but it's not
safe to get pregnant while on treatment.

If you are pregnant when you get breast cancer, you still can be treattdn €Chemo
drugs can be taken safely during the last 2 trimesters of pregnancy. (Satenéirreof
breast cancer during pregnancy.”)

If you think you might want to have children after being treated for breast céalker
with your doctor before you start treatment. (Eedility and Women With Cancegr



Increased risk of leukemia

Very rarely, certain chemo drugs can cause diseases of the bone marrow, such as
myelodysplastic syndronoe even acute myeloid leukemia, a life-threatening cancer of
white blood cells. When this happens it is usually within 10 years after treatfoent

most women, the benefits of chemo in helping prevent breast cancer from coming back or
in extending life are likely to far exceed the risk of this rare but seriouplimation.

For more information about chemotherapy, see the Chemotherapy section of ote.websi

Hormone therapy for breast cancer

Some types of breast cancer are affected by hormones in the blood. ER-positiR and P
positive breast cancer cells have receptors that attach to estrogen, &jpgtham grow.
There are several drugs that use different ways to stop estrogen frammgttache
receptors.

Hormone therapy is a form of systemic therapy, meaning it reaches cals@nywhere
in the body and not just in the breast. It is recommended for women with hormone
receptor-positive (ER-positive and/or PR-positive) breast cancers, but naloesip
women whose tumors are hormone receptor-negative (both ER- and PR-negative).

When might hormone therapy be used?

Hormone therapy is most often used after surgery (as adjuvant therapy) talbebpthee
risk of the cancer coming back, but it can be started before surgery (as neoadjuvant
treatment) as well. It is usually used for at least 5 years.

Hormone therapy can also be used to treat cancer that has come back aftentreat
that has spread to other parts of the body.

How does hormone therapy work?

About 2 out of 3 breast cancers are hormone receptor-positive. Their cells hptersece
that attach to the hormones estrogen (ER-positive cancers) and/or pargegRiR-
positive cancers). For these cancers, high estrogen levels help the edagrow and
spread.

There are several different types of hormone therapy that use diffengsntakeeep
estrogen from helping the cancer grow. Most types of hormone therapy fordaneeest
either lower estrogen levels or stop estrogen from acting on breast catis.



Drugs that block estrogen

These drugs work by stopping estrogen from affecting breast cancer cells.

Tamoxifen

This drug blocks estrogen receptors in breast cancer cells. This stogsre$toon
binding to the cancer cells and telling them to grow and divide. While tamoxife fikac
an anti-estrogen in breast cells, it acts like an estrogen in other fildseiéise uterus and
the bones. Because of this, it is calleskkective estrogen receptor modula(BERM).

Tamoxifen can be used in several ways:

» For women with hormone receptor-positive breast cancer treated with surgery,
tamoxifen can help lower the chances of the cancer coming back and raise the
chances of living longer. It can also lower the risk of getting a new cancerathtre
breast. Tamoxifen can be started either after surgery (adjuvantytherdgefore
surgery (neoadjuvant therapy) and is usually taken for 5 to 10 years. For egely sta
breast cancer, this drug is mainly used for women who have not yet gone through
menopause. (If you have gone through menopause, aromatase inhibitors are usually
used instead.)

» For women who have been treated for ductal carcinoma in situ (DCIS) that is
hormone receptor-positive, taking tamoxifen for 5 years lowers the chance of the
DCIS coming back. It also lowers the chance of getting an invasive breast.ca

» For women with hormone-positive breast cancer that has spread to other parts of the
body, tamoxifen can often help slow or stop the growth of the cancer, and might even
shrink some tumors.

* In women at high risk of breast cancer, tamoxifen can be used to help lower the risk
of developing breast cancer.

Toremifene (Fareston) is another SERM that works in a similar way, lsuised less
often and is only approved to treat metastatic breast cancer. It is not likedykta w
tamoxifen has already been used and has stopped working.

These drugs are taken by mouth, most often as a pill.

The most common side effects of tamoxifen and toremifene are:
* Fatigue
» Hot flashes
» Vaginal dryness or discharge
* Mood swings



Some women with cancer spread to the bones may have a "tumor flare" with pain and
swelling in the muscles and bones. This usually subsides quickly, but in some rar@ case
woman may also develop a high calcium level in the blood that is hard to control. If this
happens, the treatment may need to be stopped for a time.

Rare, but more serious side effects are also possible:

» These drugs can increase the risk of developing cancers of the uterus (entlometria
cancer and uterine sarcoma) in women who have gone through menopause. Tell your
doctor right away about any unusual vaginal bleeding (a common symptom of both of
these cancers). Most uterine bleeding is not from cancer, but this symptora alway
needs prompt attention.

* Blood clots are another possible serious side effect. They usually form @gthe |
(calleddeep vein thrombos@ DVT), but sometimes a piece of clot may break off
and end up blocking an artery in the lungslihonary embolisror PE). Call your
doctor or nurse right away if you develop pain, redness, or swelling in your layver le
(calf), shortness of breath, or chest pain, because these can be symptoms of a DVT or
PE.

» Rarely, tamoxifen has been associated with strokes in post-menopausal women, so
tell your doctor if you have severe headaches, confusion, or trouble speaking or
moving.

» These drugs might also increase the risk of a heart attack.

Depending on a woman's menopausal status, tamoxifen can have different effects on the
bones. In pre-menopausal women, tamoxifen can cause some bone thinning, but in post-
menopausal women it is often good for bone strength.

The benefits of taking these drugs outweigh the risks for almost all women wntloter
receptor-positive breast cancer.

Fulvestrant (Faslodex)

Fulvestrant is a drug that blocks estrogen receptors and also eliminatdertizonarily.
This drug is not a SERM - it acts like an anti-estrogen throughout the body.

Fulvestrant is used to treat metastatic breast cancer, most oftenladtenaimone drugs
(like tamoxifen and often an aromatase inhibitor) have stopped working.

It is given by injections into the buttocks. For the first month, the shots are givezk& we
apart. After that, they are given once a month.

Common short-term side effects can include:
* Hot flashes



* Night sweats
* Mild nausea
 Fatigue

Because fulvestrant blocks estrogen, in theory it could cause weakened bones
(osteoporosis) if it is taken for a long time.

Fulvestrant is currently approved only for use in post-menopausal women. It is
sometimes used “off-label” in pre-menopausal women, often combined with a
luteinizing-hormone releasing hormone (LHRH) agonist to turn off the ovareestiie
section on ovarian ablation below).

Treatments to lower estrogen levels

Some hormone treatments work by lowering the estrogen levels in the bodys®eca
estrogen encourages hormone receptor-positive breast cancers to grow, Idveering t
estrogen level can help slow the cancer’s growth or help prevent it from comkag bac

Aromatase inhibitors (Als)

Aromatase inhibitors (Als) are drugs that stop estrogen production. Befoopaese,
most estrogen is made by the ovaries. But for women whose ovaries aren’t working,
either due to menopause or certain treatments, a small amount of estrogeméazistiby
an enzyme (calledromatasgin the fat tissue. Als work by blocking aromatase from
making estrogen.

These drugs are most useful in women who are past menopause, although they can also
be used in premenopausal women if combined with ovarian ablation (see below).
There are three Als that all seem to work about equally well in treatiagtlo@ncer:

* Letrozole (Femara)

* Anastrozole (Arimidex)

* Exemestane (Aromasin)

These drugs are taken daily as pills.

Use in adjuvant therapy: After surgery, taking an Al, either alone or aftexxifen, has
been shown to work better than taking just tamoxifen for 5 years to reduce the hisk of t
cancer coming back later.
Schedules that are known to be helpful include:

» Tamoxifen for 2 to 3 years, followed by an Al to complete 5 years of treatment

» Tamoxifen for 5 years, followed by an Al for 5 years

* An Al for at least 5 years



For most post-menopausal women whose cancers are hormone receptor-positive, most
doctors recommend taking an Al at some point during adjuvant therapy. Right now,
standard treatment is to take these drugs for about 5 years (or altathasmoxifen for

a total of at least 5 years). Studies are now being done to see if takingam#iré than

5 years would be more helpful.

If you have early-stage breast cancer and had not gone through menopause when you
were first diagnosed, your doctor might recommend taking tamoxifen fucsthan

taking an Al later if you go through menopause during treatment. Another option is
taking a drug called a luteinizing hormone-releasing hormone (LHRH) avethach

turns off the ovaries, along with an Al.

Use in cancer that comes back or has spreadis can also be used to treat more
advanced hormone-positive breast cancers, especially in post-menopausal women. They
are often continued for as long as they are helpful.

Possible side effectsThe Als tend to have fewer serious side effects than tamoxifen.
They don't cause uterine cancers and very rarely cause blood clots. They cany,howeve
cause muscle pain and joint stiffness and/or pain. The joint pain may be snailar t

feeling of having arthritis in many different joints at one time. This sftct may

improve by switching to a different Al, but it has led some women to stop treatiment.

this happens, most doctors recommend using tamoxifen to complete 5 years of hormone
treatment.

Because Als remove all estrogens from women after menopause, theyaksbaae
thinning, sometimes leading to osteoporosis and even fractures. If you are tekihg a

you may also be given medicine to strengthen your bones, such as bisphosphonates or
denosumab.

Ovarian ablation

For pre-menopausal women, removing or shutting down the ovaries (ovarian ablation),
which are the main source of estrogens, effectively makes them pogpameab This

may allow some other hormone therapies, such as Als, to work better. Ovarteonabla
most often done to treat metastatic breast cancer, but it can also be use@ \wososn

with early-stage disease.

There are several ways to remove or shut down the ovaries:

» Oophorectomy: Surgery is done to remove the ovaries. This is a form of permanent
ovarian ablation.

* Luteinizing hormone-releasing hormone (LHRH) analogsThese drugs are used
more often than oophorectomy. They stop the signal that the body sends to ovaries to
make estrogen, which causes temporary menopause. Common LHRH drugs include
goserelin (Zoladex®) and leuprolide (Lupron®). They can be used alone or with



other hormone drugs (tamoxifen, aromatase inhibitors, fulvestrant) as hormone
therapy in pre-menopausal women.

» Chemotherapy drugs:Some chemo drugs can damage the ovaries of pre-
menopausal women so they no longer make estrogen. For some women, ovarian
function returns months or years later, but in others, the damage to the ovaries is
permanent and leads to menopause. This side effect can sometimes be a helpful (if
unintended) consequence of chemotherapy for breast cancer.

All of these methods can cause symptoms of menopause, including hot flashes, night
sweats, vaginal dryness, and mood swings.

Less common types of hormone therapy

Some other types of hormone therapy were used more often in the past, but are rarely
given now. These include:

* Megestrol acetate (Megace®), a progesterone-like drug
* Androgens (male hormones)
» High doses of estrogen

These might be an option if other forms of hormone therapy are no longer working, but
they can often cause side effects.

Targeted therapy for breast cancer

As researchers have learned more about changes in cancer cells thHterausegrow
out of control, they've developed new types of drugs that target some of these cell
changes. These targeted drugs are designed to block the growth and spaeadrof c
cells. These drugs work differently from chemotherapy drugs, whiatkadtbcells that
are growing quickly (including cancer cells).

Targeted drugs sometimes work even when chemo drugs do not. Some targeted drugs can
help other types of treatment work better. Targeted drugs also tend to hawent(ted
often less severe) side effects than chemo.

Targeted therapy for HER2-positive breast cancer

For about 1 in 5 women with breast cancer, the cancer cells have too much of a growth-
promoting protein known as HER2/neu (or just HER?2) on their surface. These cancers,
known asHERZ2-positive breast cancetend to grow and spread more aggressively. But
a number of drugs have been developed that target this protein:



» Trastuzumab (Herceptin): This drug is a monoclonal antibody, which is a man-
made version of a very specific immune system protein. It is often given aihng w
chemo, but it might also be used by itself (especially if chemo alone hadyaltreen
tried). Trastuzumab can be used to treat both early- and late-stage breast canc
When started before or after surgery to treat early breast cancer, this dsuglly
given for a total of a year. For advanced breast cancer, treatment igioéeror as
long as the drug is helpful. This drug is given into a vein (IV).

» Pertuzumab (Perjeta): This is also a monoclonal antibody. Pertuzumab can be given
with trastuzumab and chemo, either before surgery to treat early-stagechrezs,
or to treat advanced breast cancer. This drug is given into a vein (IV).

» Ado-trastuzumab emtansine (Kadcyla, also known as TDM-1)This is a
monoclonal antibody attached to a chemotherapy drug. It is used by itse#tto tre
advanced breast cancer in women who have already been treated with trastuzumab
and chemo. This drug is also given into a vein (IV).

 Lapatinib (Tykerb): This is a type of targeted drug known as a kinase inhibitor. It is
taken daily as a pill. Lapatinib is used to treat advanced breast cancer, grost oft
when trastuzumab is no longer working. It is typically used along with celtama
or hormone therapy drugs.

Side effects of targeted therapy for HER2-positivéreast cancer

The side effects of these drugs are often mild, but some serious side aféepbssible.
Discuss what you can expect with your doctor.

Some women develdpeart damageduring or after treatment with the antibody drugs
(trastuzumab, pertuzumab, and ado-trastuzumab emtansine). This can lead to congestive
heart failure (where the heart doesn’t pump blood as well as it should). Forbotasbi(

all) women, this effect lasts a short time and gets better when the drug isistbippe

risk of heart problems is higher when these drugs are given with certammoairugs that
also can cause heart damage, such as doxorubicin (Adriamycin) and epirubicirejEllenc
Because these drugs can cause heart damage, doctors often check your hieart funct
(with an echocardiogram or a MUGA scan) before treatment, and check it egain e

few months while you are taking the drug. Major symptoms of congestive aiane f
areshortness of breathleg swelling andsevere fatigue Let your doctor know if you
develop any of these symptoms.

Lapatinib can caussevere diarrhea so it’'s very important to let your health care team

know about any changes in bowel habits as soon as they happen. This drug can also cause
hand-foot syndrome in which the hands and feet become sore and red, and may blister

and peel.



If you are pregnant, you should not take these drugs'hey can harm and even cause
death to the fetus. If you could become pregnant, talk to your doctor about usingeffecti
birth control while taking these drugs.

Targeted therapy for hormone receptor-positive breast
cancer

About 2 out of 3 breast cancers are hormone receptor-positive (ER-positive or PR-
positive). For women with these cancers, treatment with hormone therapgnis oft
helpful. Certain targeted therapy drugs can make hormone therapy even fexinecef
although these targeted drugs can also add to the side effects.

Palbociclib (Ibrance)

Palbociclib is approved for women who have gone through menopause and have
advanced hormone receptor-positive, HER2-negative breast cancer. It is useditiong
a certain hormone therapy drugs called aromatase inhibitors, such asdebroz
fulvestrant.

Palbociclib blocks proteins in the cell called cyclin-dependent kinase (CDK) 4 and
CDKa®6. Blocking these proteins in breast cancer cells that are hormoneorguegitive
helps stop the cells from dividing to make new cells. This slows cancer growth.

Palbociclib is a pill that is taken once a day for 3 weeks at a time, withkaoffdeefore
starting again.

Side effects of palbociclib tend to be mild and can include low red blood cell counts
(anemia), fatigue, nausea, mouth sores, hair loss, and diarrhea. Severe low white blood
cell counts can also occur, which can increase the risk of sanfeaton.

Everolimus (Afinitor)

Everolimus is approved for women who have gone through menopause and have
advanced hormone receptor-positive, HER2-negative breast cancer. It is useditiong
the aromatase inhibitor exemestane (Aromasin) for women whose cancegsdvane
while they were being treated with either letrozole or anastrozoletfor dancer started
growing shortly after treatment with these drugs was stopped).

This targeted therapy drug blocks mTOR, a protein in cells that normally helps t

grow and divide. Everolimus may also stop tumors from developing new blood vessels,
which can help limit their growth. In treating breast cancer, this drug sedmsfpt

hormone therapy drugs work better.

Everolimus is a pill that is taken once a day.



Common side effects of everolimus include mouth sores, diarrhea, nausea, fatigu
feeling weak or tired, low blood counts, shortness of breath, and cough. Everolimus can
also increase blood lipids (cholesterol and triglycerides) and blood sugars, siogtmur

will check your blood work periodically while you are on this drug. It can alsoaeere

your risk of serious infections, so your doctor will watch you closely for ticieevhile

you are on treatment.

Everolimus is also being studied for use for earlier stage breast caitbesther
hormone therapy drugs, and in combination with other treatments.

More information about monoclonal antibodies can be four@aimcer Immunotherapy

For more information about targeted therapy drugsTaegeted Therapy

Treatment of lobular carcinoma in situ

Lobular carcinoma in situ (LCIS) means abnormal cells are in the brea$t.id. @bt

cancer or pre-cancer, and it does not usually need to be treated. But having LCIS does
raise a woman'’s risk for developing breast cancer. For that reason, if youQi&;e/ou
should have regular mammograms and doctor visits. Some women with LCIS take
medicine to lower their risk of getting breast cancer.

Lobular carcinoma in situ (LCIS) is sometimes grouped with ductal carcinosii
(DCIS) as a type of non-invasive breast cancer, but it differs from DCIStiit’'$haot a
pre-cancer. That is, it can’t become an invasive cancer, even if it istédrea

Does LCIS need to be treated?

Since LCIS is not a true cancer or pre-cancer, often no treatment is recordmende
Sometimes if a needle biopsy result shows LCIS, the doctor might recommertdbéhat i
removed completely (with an excisional biopsy or some other type of breastwiogser
surgery) to help make sure that LCIS was the only thing there.

Having LCIS does increase your risk of developing invasive breast catezayiaso

close follow-up is very important. This usually includes a yearly mammogndra a

breast exam. Close follow-up of both breasts is important because women witmLCIS
one breast have the same increased risk of developing cancer in both breastsaThere is
enough evidence to recommend getting routine magnetic resonance imagifgn(MR
addition to mammograms for all women with LCIS, but it's reasonable for womkn wit
LCIS to talk with their doctors about their other risk factors and the benefitgvatedf
being screened yearly with MRI.

A certain kind of LCIS, called pleomorphic LCIS, may be more likely to turn into
invasive cancer than most types of LCIS. Some doctors feel that this kind ohe€dS
to be removed completely with surgery.



Can you lower your risk of invasive breast cancer?

If you have LCIS, you may want to consider taking a hormone medicine such as
tamoxifen or raloxifene (Evista) to help reduce your risk of breast cassmMedicines
to Reduce Breast Cancer RiskKou might also want to consider taking part in a clinical
trial for breast cancer prevention, or discussing other possible preventiegissdsuch
as getting to a healthy weight or starting an exercise programyeut doctor.

Because LCIS is linked to an increased risk of cancer in both breasts, some wttmen w
LCIS choose to have a bilateral simple mastectomy (removal of both breasts but not
nearby lymph nodes) to lower this risk. This is more likely to be a reasonable option for
women who also have other risk factors for breast cancer, sudRGAgene mutation

or a strong family history. This may be followed by delayed breast recatstruc

Treatment of ductal carcinoma in situ

Ductal carcinoma in situ (DCIS) means the cells that line the milk ducts bfehst
have changed to look like cancer cells under a microscope, but they have not spread int
surrounding breast tissue.

Ductal carcinoma in situ (DCIS) is considered non-invasive or pre-invasiv& besecer.
DCIS can’t spread outside the breast, but it still needs to be treated becaunse it c
sometimes go on to become invasive breast cancer. In most cases, a woman @ith DCI
can choose between breast-conserving surgery (BCS) and simple mast8cibimy.

some cases a mastectomy might be a better option.

Breast-conserving surgery (BCS)

In breast-conserving surgery (BCS), the surgeon removes the tumor and a small amount
of normal breast tissue around it. Lymph node removal is not always needed with BCS,
but it may be done if the doctor thinks the area of DCIS might also contain invasive
cancer. The risk of an area of DCIS containing invasive cancer goes up withstaenor

and nuclear grade. If lymph nodes are removed, this is usually done as a sgnphel |

node biopsy (SLNB).

If BCS is done, it is usually followed by radiation therapy. This lowers the elafrtbe
cancer coming back in the same breast (either as more DCIS or as an inaacem.

BCS without radiation therapy is not a standard treatment, but it might be an option for
certain women who had small areas of low-grade DCIS that were removeldngyé
enough cancer-free surgical margins.



Mastectomy

Simple mastectomy (removal of the entire breast) may be needed iethefCIS is

very large, if the breast has several areas of DCIS, or if BCS cannot rem®@Ighe
completely (that is, the BCS specimen and re-excision specimens haveasdisaaror

near the surgical margins). Many doctors will do a SLNB along with the n@stgc

This is because if an area of invasive cancer is found in the tissue removed during a
mastectomy, the doctor won'’t be able to go back and do the SLNB later, and so may have
to do a full axillary lymph node dissection (ALND).

Women having a mastectomy for DCIS may choose to have breast reconstruction
immediately or later.

Hormone therapy after surgery

If the DCIS is hormone receptor-positive (ER-positive or PR-positive), adjuvant
treatment with tamoxifen (for any woman) or an aromatase inhibitor (foranwgrast
menopause) for 5 years after surgery can lower the risk of another DCISsivénva
cancer developing in either breast. If you have hormone receptor-positive D&Ci& i
the pros and cons of hormone therapy with your doctors.

Treatment of invasive breast cancer, by
stage

The stage (extent) of your breast cancer is an important factor in madisgpds about
your treatment. In general, the more the breast cancer has spread, threatoent you
will likely need. But your treatment options are affected by your perpoeferences and
other information about your breast cancer, such as:

* If the cancer cells contain hormone receptors (that is, if the cancer is ERegosit
PR-positive)

* If the cancer cells have large amounts of the HER2 protein (that is, if the ancer
HER2-positive)

* Your overall health

Talk with your doctor about how these factors can affect your treatment options.

Stage |

These breast cancers are still relatively small and either havpraeatigo the lymph
nodes or have a tiny area of cancer spread in the sentinel lymph node (thefitst |
node to which cancer is likely to spread).



Surgery

Surgery is the main treatment for stage | breast cancer. Thesesczantde treated with
either breast-conserving surgery (BCS; sometimes called lumpectorastial p
mastectomy) or mastectomy. The nearby lymph nodes will also need to bed;hecke
either with a sentinel lymph node biopsy (SLNB) or an axillary lymph node dissecti
(ALND).

In some cases, breast reconstruction can be done during the surgery to remaneethe c
But if you will need radiation therapy after surgery, it is often better totovget
reconstruction until after the radiation is complete.

Radiation therapy

If BCS is done, radiation therapy is usually given after surgery to lowehtree of the
cancer coming back in the breast. Women who are at least 70 years old may consider
BCS without radiation therapy if ALL of the following are true:

» The tumor was 2 cm (a little less than 1 inch) or less across and it has been removed
completely.

» The tumor contains hormone receptors and hormone therapy is given.
* None of the lymph nodes removed contained cancer.

Radiation after BCS still lowers the chance of the cancer coming haakmen who
meet these criteria, but it has not been shown to help them live longer.

Some women who do not meet these criteria may be tempted to avoid radiation, but
studies have shown that not getting radiation increases the chances of the @anog
back and can shorten their lives.

If mastectomy is done, radiation therapy is less likely to be needed, but itbmighten
depending on the details of your specific cancer. You should discuss if you ne¢idmadi
treatment with your doctor. They may send you to a doctor who specializes iroradiat
called aradiation oncologistfor evaluation.

Adjuvant systemic therapy (chemo and other drugs)

For women who have a hormone receptor-positive (ER-positive or PR-positive) breast
cancer, most doctors will recommend hormone therapy (tamoxifen or an aromatase
inhibitor, or one followed by the other) as an adjuvant (additional) treatment, no matter
how small the tumor is. Women with tumors larger than 0.5 cm (about ¥4 inch) across
may be more likely to benefit from it. Hormone therapy is typically giveatfdeast 5
years.



If the tumor is smaller than 1 cm (about %2 inch) across, adjuvant chemotherapg)che

is not usually needed. Some doctors may suggest chemo if a cancer smallemthzasl c
any unfavorable features (such as being high-grade, hormone receptor-negati2e, HER
positive, or having a high score on a gene panel such as Oncotype Dx). Adjuvant chemo
is usually recommended for larger tumors.

For HER2-positive cancers, a year of adjuvant trastuzumab (Herceptin) liy usua
recommended as well.

For more information on adjuvant therapy, see “Drug treatment for stagbkhbreast
cancer.”

Stage |l

These breast cancers are larger than stage | cancers and/or haveospfeadrtearby
lymph nodes.

Local therapy (surgery and radiation therapy)

Stage Il cancers are treated with either breast-conserving w(B§&®; sometimes called
lumpectomy or partial mastectomy) or mastectomy. The nearby lymph wdbalso
need to be checked, either with a sentinel lymph node biopsy (SLNB) or an axillary
lymph node dissection (ALND).

Women who have BCS are treated with radiation therapy after surgery. Women who

have a mastectomy are typically treated with radiation if the canflemd in the lymph

nodes. Some patients who have a SLNB that shows cancer in a few lymph nodes may not
have the rest of their lymph nodes removed (ALND) to check for more cancer.én thes
patients, radiation may be discussed as a treatment option after mastectomy

If you were initially diagnosed with stage |l breast cancer and were ge@mient such
as chemotherapy or hormone therapy before surgery, radiation therapy might be
recommended if cancer is found in the lymph nodes at the time of the mastectomy. A
doctor who specializes in radiation, callechdiation oncologistmay review your case

to discuss whether radiation would be helpful to you.

If chemotherapy is also needed after surgery, the radiation is delayldtieiciemo is
done.

In some cases, breast reconstruction can be done during the surgery to remaneethe c
But if you will need radiation after surgery, it is often better to wait to geinsgruction
until after the radiation is complete.



Neoadjuvant and adjuvant systemic therapy (chemo ahother drugs)

Systemic therapy is recommended for women with stage Il breast c&poee systemic
therapies are given before surgery (neoadjuvant therapy), and othgreearafter

surgery (adjuvant therapy). Neoadjuvant treatments are often a good option for wome
with large tumors, because they can shrink the tumor before surgery, possibly enoug
make BCS an option. But this doesn’t improve survival more than getting the drugs after
surgery. In some cases, systemic therapy will be started before samgethen

continued after surgery.

The drugs used will depend on the woman’s age and the tumor’s hormone-receptor status
and HER?2 status. They may include:

» Chemotherapy: Chemo can be given before or after surgery.

» HERZ2 targeted drugs: If the cancer is HER2-positive, HER2 targeted drugs are
started along with chemo. Both trastuzumab (Herceptin) and pertuzumab [Perjeta
may be used as a part of neoadjuvant treatment. Then trastuzumab is continued after
surgery for a total of one year of treatment.

* Hormone therapy: If the cancer is hormone receptor-positive, hormone therapy
(tamoxifen, an aromatase inhibitor, or one followed by the other) is typically lused.
can be started before surgery, but because it continues for at least 5 yeads ibne
be given after surgery as well.

For more information on adjuvant and neoadjuvant therapy, see “Drug treatment for
stages | to Ill breast cancer.”

Stage Il

In stage Il breast cancer, the tumor is large (more than 5 cm or about 2 iocs=3 ar
growing into nearby tissues (the skin over the breast or the muscle underneath), or t
cancer has spread to many nearby lymph nodes.

If you have inflammatory breast cancer:Stage Ill cancers also include some
inflammatory breast cancers that have not spread beyond nearby lymph noakeseiiire
of these cancers can be slightly different from the treatment of otherKtiawgeast
cancers. Selmflammatory Breast Cancdor details.

There are two main approaches to treating stage Ill breast cancer:
Starting with neoadjuvant therapy
Most often, these cancers are treated with neoadjuvant chemotherapy gbejers).

For HER2-positive tumors, the targeted drug trastuzumab (Herceptin) msagweell,
sometimes along with pertuzumab (Perjeta). This may shrink the tumor enoulghvta al



woman to have breast-conserving surgery (BCS). If the tumor doesn’t shrink eaough,
mastectomy is done. Nearby lymph nodes will also need to be checked. A sentptel ly
node biopsy (SLNB) is often not an option for stage Ill cancers, so an axitapply
node dissection (ALND) is usually done.

Often, radiation therapy is needed after surgery. If breast reconstruaionesit is
usually delayed until after radiation is complete. In some cases, additidjuaia(at)
chemo is given after surgery as well. Women with HER2-positive cancergeecei
trastuzumab after surgery to complete a year of treatment. Women with hormone
receptor-positive (ER-positive or PR-positive) breast cancers willdjetant hormone
therapy.

Starting with surgery

Another option for stage Il cancers is to treat with surgery first. Bedhese tumors

are fairly large and/or have grown into nearby tissues, this usually means getting
mastectomy. For women with fairly large breasts, BCS may be an optiendancer

hasn’t grown into nearby tissues. SLNB may be an option for some patients, but most
will need an ALND. Surgery is usually followed by adjuvant systemic cheenapy,

and/or hormone therapy, and/or trastuzumab. Radiation is recommended after surgery

For more information on adjuvant and neoadjuvant therapy, see “Drug treatment for
stages | to Ill breast cancer.”

Drug treatment for stages | to Il breast cancer

Most women with breast cancer in stages | to 11l will get some kind ofttiergpy as
part of their treatment. This may include:

* Chemotherapy

» Hormone therapy (tamoxifen, an aromatase inhibitor, or one followed by the other)
» HERZ2 targeted drugs, such as trastuzumab (Herceptin) and pertuzumab)(Perjeta
» Some combination of these

The types of drugs that might work best depend on the tumor’s hormone receptor status,
HER?2 status, and other factors.

When is chemotherapy (chemo) used?

Chemo is usually recommended for all women with an invasive breast cancer whose
tumor is hormone receptor-negative (ER-negative and PR-negative). It'gEitsly
recommended for women with hormone receptor-positive tumors who might benefit from



getting chemo along with their hormone therapy, based on the stage andecisticacof
their tumor.

Chemo, given either before surgery (neoadjuvant chemo) or after surgery (adjuvant
chemo), can lower the risk of the cancer coming back, but it doesn’t remove the risk
entirely. Before deciding if it’s right for you, talk to your doctor to make wu

understand the chance of your cancer returning both with or without getting chemao.

If you will be getting chemo, your doctor should discuss what specific drugpeagiare
best for you based on your cancer, its stage, your other health issues, and your
preferences. The length of treatment usually ranges from 3 to 6 months.

When is hormone therapy used?

Hormone therapy is recommended for all women with hormone receptor-positive (ER
positive or PR-positive) invasive breast cancer, regardless of the size of treotuire
number of lymph nodes with cancer cells. Hormone therapy is not likely to beveffect
for women with hormone receptor-negative tumors.

For post-menopausal womenWomen who have gone through menopause and who
have hormone receptor-positive tumors will generally get adjuvant hormoagyher
This might consist of:

» An aromatase inhibitor, such as anastrozole (Arimidex), letrozole (Feroara),
exemestane (Aromasin) for 5 years

» Tamoxifen for 2 to 5 years followed by an aromatase inhibitor for 3 to 5 more years
» Tamoxifen for 5 to 10 years (for women who can't take aromatase inhibitors)

Chemotherapy can sometimes slow or stop ovarian function for a time. Women who
stopped having periods during or after chemo may need their hormone levels tested to
check to see if they are truly in menopause. Many women whose periods stopped from
chemo have not truly gone through menopause, and their periods will return.

For pre-menopausal womenfor women who haven’t gone through menopause, the
most common treatment is tamoxifen, which is taken for 5 to 10 years. Aromatase
inhibitors don’t help if the ovaries are still making estrogen, so they are not usuafty g
to pre-menopausal women.

Some doctors also give a drug called a luteinizing hormone-releasing hornitiid)(L
analog, which temporarily stops the ovaries from functioning. Another (permanent)
option is surgical removal of the ovaries (oophorectomy). Still, it's not clear that
removing the ovaries or stopping them from working helps tamoxifen work better for
cancers that have been removed completely, so these treatments are not standard.



If you go through menopause during tamoxifen treatment (either naturélgcause

your ovaries are removed), you may be switched from tamoxifen to an arematas
inhibitor. Still, women may stop having periods on tamoxifen without truly going throug
menopause, so blood tests of hormone levels are often needed to see if you are in
menopause and can benefit from aromatase inhibitors. Women who had their uterus
removed (a hysterectomy) but still have their ovaries may need to have bledd test
check hormone levels to see if they have gone through menopause before taking an
aromatase inhibitor.

Another option for pre-menopausal women (instead of tamoxifen), is taking an LHRH
analog to turn off the ovaries along with an aromatase inhibitor.

Hormone therapy and chemotherapy:Hormone therapy might be started right away if
you are not getting chemo. But getting hormone therapy and chemo togetiealca

the chemo less effective, so hormone therapy is usually not started untihaftes s
completed.

When are HER2 targeted drugs used?

Women who have HER2-positive cancers are usually given trastuzumab (Hgrcepti
along with chemo as part of their treatment. If the treatment is giveretmfagery
(called neoadjuvant therapy), pertuzumab (Perjeta) may be given agfielichemo is
finished, the trastuzumab is continued to complete a year of treatment.

Because these drugs can lead to heart problems, heart function is watchlgdiciasg
treatment with tests such as echocardiograms or MUGA scans.

Online tools to help make decisions

To help decide if adjuvant therapy is right for you, you might want to visit theMa

Clinic website at www.mayoclinic.com and type "adjuvant therapy for bocaaser” into

the search box. You will find a page that will help you to understand the possibledbenefit
and limits of adjuvant therapy.

Other online guides, such as www.adjuvantonline.com, are designed to be usedhby heal
care professionals. This website has information about your risk of the caturamg

within the next 10 years and what benefits you might expect from hormone therapy
and/or chemotherapy. You may want to ask your doctor if he or she uses this site.

Stage IV

Stage IV cancers have spread beyond the breast and nearby lymph nodes totstbier par
the body. When breast cancer spreads, it most commonly goes to the bones, liver, and
lungs. As the cancer progresses, it may also spread to the brain or other organs.



For women with stage IV breast cancer, systemic (drug) therapies areithe ma
treatments. These may include:

* Hormone therapy
» Chemotherapy (chemo)
» Targeted drugs, such as trastuzumab (Herceptin) and pertuzumab (Perjeta)

* Some combination of these

Less often, surgery and/or radiation therapy may be useful in certaimosisugee
below).

Treatment can often shrink tumors (or slow their growth), improve symptoms, and help
women live longer. But in general, these cancers are very hard to cure.

Systemic (drug) treatments for stage IV breast cares

The types of drugs used for stage IV breast cancer depend on the hormone séatejstor
and the HER?2 status of the cancer:

* Hormone receptor-positive cancersWomen with hormone receptor-positive (ER-
positive or PR-positive) cancers are often treated first with hormone therapy
(tamoxifen or an aromatase inhibitor). Women who are post-menopausal are often
treated first with an aromatase inhibitor. This may be combined with a tudyeig
such as palbociclib (Ibrance) or everolimus (Afinitor). Women who haven'’t yet gone
through menopause are often treated first with tamoxifen. But because hormone
therapy can take months to work, chemo is often the first treatment for patignts w
serious problems from their cancer spread, such as problems breathing.

* Hormone receptor-negative cancersChemo is the main treatment for women with
hormone receptor-negative (ER-negative and PR-negative) cancers, because hormone
therapy isn't helpful for these cancers.

» HER2-positive cancers:Trastuzumab (Herceptin) may help women with HER2-
positive cancers live longer if it's given along with chemo. Pertuzumab ({®erje
another targeted drug, might be added as well. Another option is the targeted drug
ado-trastuzumab emtansine (Kadcyla), which is given alone.

» Treatment often continues until the cancer starts growing again or until feides ef
become unacceptable. If this happens, other drugs might be tried.

Local or regional treatments for stage IV breast cacer

Although systemic drugs are the main treatment for stage IV breast ckoal and
regional treatments such as surgery, radiation therapy, or regionaltbleeapy are



sometimes used as well. These can help treat breast cancer in a speafithesbody,
but they are very unlikely to get rid of all of the cancer. These treatmentsoae likely
to be used to help prevent or treat symptoms or complications from the cancer.

Radiation therapy and/or surgery may also be used in certain situations, such as:
* When the breast tumor is causing an open wound in the breast (or chest)
* To treat a small number of metastases in a certain area, such asrthe bra
» To help prevent bone fractures
* When an area of cancer spread is pressing on the spinal cord
* To treat a blood vessel blockage in the liver
» To provide relief of pain or other symptoms

In some cases, regional chemo (where drugs are delivered directly artaia area,
such as into the fluid around the brain or into the liver) may be useful as well.

If your doctor recommends such local or regional treatments, it is importagbtha
understand their goal—whether it is to try to cure the cancer or to preverdtor tre
symptoms.

Relieving symptoms of advanced breast cancer

Treatment to relieve symptoms (palliative treatment) depends on wherentiee bas
spread. For example, pain from bone metastases may be treated with radiedjpn the
and/or drugs called bisphosphonates such as pamidronate (Aredia) or zoledronic acid
(Zometa). Most doctors recommend bisphosphonates or the drug denosumab (Xgeva),
along with calcium and vitamin D, for all patients whose breast cancer had sptéeir
bones. For more information about treatment of bone metastas8sreeMetastasis

Advanced cancer that progresses during treatment

Treatment for advanced breast cancer can often shrink the cancer or slowils g

(often for many years), but after a time, it tends to stop working. Furtla¢émiat

options at this point depend on several factors, including previous treatments, where the
cancer is located, and a woman's age, general health, and desire to contimgie getti
treatment.

Progression while on hormone therapy

For hormone receptor-positive (ER-positive or PR-positive) cancers thabeiage
treated with hormone therapy, switching to another type of hormone therapynsesnet



helps. For example, if either letrozole (Femara) or anastrozole (Arimigke)given,
using everolimus (Afinitor) with exemestane may be an option. If the canceraager |
responding to any hormone drugs, chemotherapy is usually the next step.

Progression while on chemotherapy

If the cancer is no longer responding to one chemo regimen, trying another may be
helpful. Many different drugs and combinations can be used to treat breast cancer.
However, each time a cancer progresses during treatment, it becomie g $isdt
further treatment will have an effect.

Progression while getting HERZ2 drugs

HER2-positive cancers that no longer respond to trastuzumab (Herceptin) repgitide

to lapatinib (Tykerb), another drug that attacks the HER2 protein. This drugrs oft

given along with the chemo drug capecitabine (Xeloda), but it can be used with other
chemo drugs, with trastuzumab, or even alone (without chemo). Other options for women
with HER2-positive cancers include pertuzumab (Perjeta) with chemo and tnastb,

or ado-trastuzumab emtansine (Kadcyla).

Because current treatments are very unlikely to cure advanced brezest dayou are in
otherwise good health, you may want to think about taking part in a clinical ttinbtas
newer promising treatment.

Recurrent breast cancer

For some women, breast cancer may come back after treatment — sometirsdatgr.
This is called aecurrence Recurrence can be local (in the same breast or in the
mastectomy scar), regional (in nearby lymph nodes), or in a distant area. tbahcer
found in the opposite breast is not a recurrence—it is a new cancer that regaves it
treatment.

Treating local recurrence

For women whose breast cancer has recurred locally, treatment depends oititheir i
treatment. If you had breast-conserving surgery, a local recurrerieebneast is usually
treated with mastectomy. If the initial treatment was mastecta@uyrnence near the
mastectomy site is treated by removing the tumor whenever possible. Thisuetbby
radiation therapy, but only if none had been given after the original surBeiation
usually can’t be given to the same area twice.) In either case, hormaagythargeted
therapy (like trastuzumab), chemotherapy, or some combination of these may be used
after surgery and/or radiation therapy.



Treating regional recurrence

When breast cancer comes back in nearby lymph nodes (such as those under the arm or
around the collar bone), it is treated by removing those lymph nodes. This may be
followed by radiation aimed at the area. Systemic treatment (such as,cheyeted

therapy, or hormone therapy) may be considered after the local treatnaegik as

Treating distant recurrence

In general, women whose breast cancer comes back in other organs, such as the bones,
lungs, or brain, are treated the same way as those found to have stage IV bceash can
these organs when they were first diagnosed (see treatment fonAtagled only

difference is that treatment may be affected by previous treatmemsiman has had.

Recurrent breast cancer can sometimes be hard to treat. If you arewisstysod
health, you may want to think about taking part in a clinical trial testing a newer
promising treatment.

See the Understanding Recurrence section for more information.

Treatment of breast cancer during pregnancy

Breast cancer is diagnosed in about 1 pregnant woman out of 3,000. In general, treatment
recommendations depend upon how long the woman has been pregnant.

Radiation therapy during pregnancy is known to increase the risk of birth defects, so it
not recommended for pregnant women with breast cancer. Since breast-conserving
surgery (BCS) needs to be followed with radiation, BCS is only an option if radiation can
be delayed until after the baby is delivered. But breast biopsy procedures and eve
mastectomy and lymph node removal can be done safely in pregnancy.

For a long time it was assumed that chemotherapy (chemo) was dangerousttsthe fe

But several studies have found that using certain chemo drugs during the second and third
trimesters (the fourth to ninth months) does not increase the risk of birth defszasisB

of concern about the potential damage to the fetus, the safety of chemo during the first
trimester (the first 3 months) of pregnancy has not been studied.

Both hormone therapy and targeted therapy can affect the fetus and should notde starte
until after the baby is born.

Many chemo and hormone therapy drugs can enter breast milk and could be passed on to
the baby, so breastfeeding is not usually recommended during chemo, hormone, or
targeted therapy.

If you'd like more information on a drug used in your treatment, call us with the raidmes
the medicines you're taking.



For more information, sderegnancy and Breast Cancer

What should you ask your cancer care team
about breast cancer?

The doctors, nurses, and other members of your cancer care team are thgrbestfs
information about your cancer. They will explain your diagnosis, treatment optrehs, a
progress. But not all women want the same amount of information or have the same
guestions. You can take an active role in your care by learning about your aahcisr
treatment and by asking questions.

Here are some questions that you can use to help you better understand yowanchncer
your treatment options. Don't be afraid to take notes and tell the doctors or nurses when
you don’t understand what they’re saying. You might want to bring another person wit
you when you see your doctors, and/or ask if it's OK to record your conversatiefpt

you remember what was said.

Not all of these questions will apply to you, but they should help get you started.

When you're told you have breast cancer
» Exactly what type of breast cancer do | have?
* How big is the cancer? Where exactly is it?
» Has the cancer spread to my lymph nodes or other organs?
* What's the stage of the cancer? What does that mean?
» Will I need any other tests before we can decide on treatment?
* Do | need to see any other doctors or health professionals?
* What is the hormone receptor status of my cancer? What does this mean?
* What is the HER2 status of my cancer? What does this mean?
* How do these factors affect my treatment options and long-term outlook (prognosis)?
* What are my chances of survival, based on my cancer as you see it?
» Should | think about genetic testing? What would the pros and cons of testing be?

» How do | get a copy of my pathology report?



* If ’'m concerned about the costs and insurance coverage for my diagnosis and
treatment, who can help me?

When deciding on a treatment plan
* How much experience do you have treating this type of cancer?
» Should | get a second opinion? How do | do that?
* What are my treatment choices?
* What treatment do you recommend and why?
» Should | think about taking part in a clinical trial?
* What would the goal of the treatment be?
* How soon do | need to start treatment?
» How long will treatment last? What will it be like? Where will it be done?
» Will any of the treatment be done by other doctors?
» What should | do to get ready for treatment?
» What risks and side effects should | expect?
* What can | do to reduce the side effects of the treatment?
» Should | change what | eat or make other lifestyle changes?
» How will treatment affect my daily activities?
» Will I be able to work during treatment?
* Will I lose my hair? If so, what can | do about it?

» Will I go through menopause as a result of the treatment? Will | be abledo ha
children after treatment? Would | be able to breastfeed?

* What are the chances the cancer will come back after this treatment?

* What would we do if the treatment doesn’t work or if the cancer comes back?

If you need surgery
* Is breast-conserving surgery (lumpectomy) an option for me? Why or why not?

* What are the pros and cons of breast-conserving surgery versus mastectomy?



* How many surgeries like mine have you done?

» Will you have to take out lymph nodes? If so, would you advise a sentinel lymph
node biopsy? Why or why not?

* What side effects might lymph node removal cause?
» Will I need blood transfusions?
* How long will I be in the hospital?

» Will I have stitches or staples at the surgery site? Will there be a tirag) coming
out of the site?

* How do | care for the surgery site? Will | need someone to help me?

* What will my breasts look and feel like after my treatment? Will | havenabr
feeling in them?

* What will the scar look like?

* Is breast reconstruction surgery an option if | want it? What would it inviolagyi
case?

» Can | have reconstruction at the same time as the surgery to remove the dénae
are the pros and cons of having it done right away or waiting until later?

* What types of reconstruction might be options for me?

» Should | speak with a plastic surgeon about reconstruction options?

* Will I need a breast form (prosthesis), and if so, where can | get one?

* Do | need to stop taking any medications or supplements before surgery?
* When will I need to return for a follow-up visit?

* When should | call your office if I'm having side effects?

During treatment

Once treatment begins, you'll need to know what to expect and what to look for. Not all
of these questions may apply to you, but asking the ones that do may be helpful.

* How will we know if the treatment is working?
* Is there anything I can do to help manage side effects?

» What symptoms or side effects should | tell you about right away?



* How can | reach you on nights, holidays, or weekends?
* Do | need to change what | eat during treatment?

* Are there any limits on what | can do?

» What kind of exercise should | do, and how often?

» Can you suggest a mental health professional | can see if | start tovdeehelmed,
depressed, or distressed?

» Will I need special tests, such as imaging scans or blood tests? How often?

After treatment
* Do | need a special diet after treatment?
* Are there any limits on what | can do?
* Am | at risk for lymphedema?
* What can | do to reduce my risk for lymphedema?
* What should I do if | notice swelling?
* What other symptoms should | watch for?
» What kind of exercise should | do now?
* What type of follow-up will | need after treatment?
» How often will | need to have follow-up exams and imaging tests?
» Will I need any blood tests?
» How will we know if the cancer has come back? What should | watch for?

» What would my options be if the cancer comes back?

Other questions

Be sure to write down any other questions you think of. For instance, you might want
specific information about recovery times so that you can plan your work schedule. Or
you may want to ask about nearby or online support groups where you can talk with other
women going through similar situations.



Living as a breast cancer survivor

For many women with breast cancer, treatment may remove or destrondee ddne

end of treatment can be both stressful and exciting. You'll be relieved to firasménet,

yet it's hard not to worry about cancer coming back. This is very common among people
who have had cancer.

For other women, breast cancer may never go away completely. Some woynget ma
regular treatments with chemotherapy, radiation therapy, or other treatraery to help
keep the cancer in check. Learning to live with cancer that does not go away can be
difficult and very stressful. Living with cancer is different from liviafger cancer.

Life after breast cancer means returning to some familiar thingalsmanaking some
new choices.

Follow-up care after breast cancer treatment

Even after you have completed breast cancer treatment, your doctorsmitbwaatch
you closely. It's very important to go to all of your follow-up appointments. Duriegeth
visits, your doctors will ask if you are having any problems and may do exanaband |
tests or imaging tests to look for signs of cancer or treatment sidéseffe

Almost any cancer treatment can have side effects. Some might only lasefodays

or weeks, but others might last a long time. Some side effects might not even show up
until years after you have finished treatment. Visits with your doctoa goeod time for

you to ask questions and talk about any changes or problems you notice or concerns you
have.

Typical follow-up schedules after breast cancer

* Doctor visits: At first, your follow-up doctor visits will probably be scheduled for
every few months. The longer you have been free of cancer, the less often the
appointments are needed. After 5 years, they are typically done about once a yea

« Mammograms: If you had breast-conserving surgery, you will get a mammogram
about 6 months after surgery and radiation are completed, and then at least every year
after that. If you had a mastectomy you will still need to have yeatgmograms
on the remaining breast.

* Pelvic exams:If you are taking either of the hormone drugs tamoxifen or toremifene,
you should have pelvic exams every year because these drugs can inmueaisi y
of uterine cancer. This risk is highest in women who have gone through menopause.
Be sure to tell your doctor right away about any unusual vaginal bleeditgasuc
vaginal bleeding or spotting after menopause, bleeding or spotting between,periods



or a change in your periods. Although this is usually caused by something that isn’t
cancer, it can also be the first sign of uterine cancer.

» Bone density testsif you are taking an aromatase inhibitor (anastrozole, letrozole, or
exemestane) for early-stage breast cancer, your doctor will avamdrtitor your bone
health and may consider testing your bone density.

* Other tests: Other tests such as blood tests and imaging tests (like bone scans and
chest x-rays) are not a standard part of follow-up because they haven't bearteahow
help a woman treated for breast cancer live longer. But they might be done if you
have symptoms or physical exam findings that suggest that the cancer might have
come back (recurrence). These and other tests may also be done as parathgval
new treatments by clinical trials.

If symptoms, exams, or tests suggest a possible recurrence of your taagery tests

such as an x-ray, CT scan, PET scan, MRI scan, bone scan, and/or a biopsy may be done.
Your doctor may also look for circulating tumor cells in the blood or measure levels of
blood tumor markers such as CA-15-3, CA 27-29, or CEA. The blood levels of tumor
markers go up in some women if their cancer has spread to bones or other organs such as
the liver. They are not elevated in all women with recurrence, so they arelys alwa

helpful. If they are elevated, your doctor might use them to monitor the resuitsaby.

Keeping health insurance and copies of your medical
records

Even after treatment, it's very important to keep health insurance. Tests aoidvits
cost a lot, and even though no one wants to think of their cancer coming back, this could
happen.

At some point after your cancer treatment, you might find yourself seeiagy aoctor
who doesn’t know about your medical history. It's important to keep copies of your
medical records to give your new doctor the details of your diagnosis andetnéatm
Learn more irkKeeping Copies of Important Medical Records

Managing long-term side effects

Most side effects go away after treatment ends, but some may continuesdrspeeial
care to manage. Some of the side effects more likely to occur after tarest
treatment include:

* Lymphedema
» Post-mastectomy pain syndrome

e Chemo brain



If the cancer comes back (recurs)

If cancer does recur, your treatment options will depend on the location of the @adce
what treatments you've had before. Options might include surgery, radiatiapythe
hormone therapy, chemotherapy, targeted therapy, or some combination of these. For
more information on how recurrent cancer is treated, see “Treatment dfdaeesr, by
stage.” For more general information on dealing with a recurrence, seadkestanding
Recurrence section of our website.

Emotional aspects of breast cancer

Some amount of depression, anxiety, and fear is normal when breast cancer @ a part
your life. Some people are affected more than others. But everyone can bemefiefp
and support from other people, whether friends and family, religious groups, support
groups, professional counselors, or others.

You'll probably be concerned that the cancer might come back, and you might find
yourself thinking about death and dying. Maybe you're more aware of thésefiec

cancer has had on your family, friends, and career. You may take a new look at your
relationships with those around you. Unexpected issues might also cause concern. For
instance, you might be stressed by financial concerns resulting fronrgatmént. You
might also see your health care team less often after treatment anddrauema on

your hands. Any of these things might make you anxious.

Special issues women with breast cancer face

Many women with breast cancer face additional stressful issues. Foplexgou might
have changes in your appearance as a result of breast cancer surgeryyasornave
concerns about sexuality after breast cancer. For more on these topiBsdseenage
and sexuality after breast cancer.”

For younger breast cancer survivors, changes in appearance and sexghlityenaven
more stressful. Some women might still be thinking about having a family, and might
worry about how the cancer and its treatment might affect this. Others mightiteaeky a
started families and might worry about how this could affect them. For some women,
chemotherapy may cause early menopause, which can be very distressirayon its

Regardless of the changes you may experience, it's important to know that Hthnee
and support out there to help you cope.

Finding help and support

Almost everyone who is going through or has been through cancer can benefit from 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, religious duapgroups,
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 aoerducat
groups. Others would rather talk in an informal setting, such as church. Othersenay f
more at ease talking one-on-one with a trusted friend or counselor. Whatever yoer sourc
of strength or comfort, make sure you have a place to go with your concerns.

There are many support groups available, such as the American Cancer Beadt To
Recovery program. This program matches you up with a local volunteer who has had
breast cancer. As someone who’s been through the experience, your Reach To Recovery
volunteer can answer many of your questions.

The cancer journey can feel very lonely. You shouldn’t feel the need to try to deal wit
everything on your own, and your friends and family may feel shut out if you don’t
include them. Let them in, and let in anyone else who you feel may help.

If you aren’t 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.

Body image and sexuality after breast cancer

Feeling good about your body during and after breast cancer
treatment

Along with the emotional stress that cancer and its treatment can causeyomaeny
with breast cancer also find themselves coping with changes in their appeas a
result of their treatment.

Some changes may be short term, such as hair loss. But even short-term chianges
have a profound effect on how a woman feels about herself. A number of options are
available to help you cope with hair loss, including wigs, hats, scarves, and other
accessories. Alternatively, some women choose to use their baldnessya® adeatify
themselves as breast cancer survivors.

Other changes are more permanent, like the loss of part or all of a breasagts)later
surgery. Some women choose to have reconstructive surgery to rebuild the breast mound.
If you decide not to have breast reconstruction, you can decide whether tolweasta

form or prosthesis or not.

Sexuality after breast cancer

You may have concerns about sexuality after breast cancer. Physiogeéshespecially
after breast surgery, can make some women less comfortable with their bbdres.
may be a loss of sensation in the affected breast. Other treatments focéneas, such



as chemotherapy, can change your hormone levels and may affect your sexasdl inter
and/or response.

Relationship issues are also important. Your partner may worry about how to express
love physically and emotionally after treatment, especially afteesurgut breast

cancer can be a growth experience for couples — especially when partnersttake par
decision-making and go along to treatments.

To learn more, seBexuality for the Woman with Cancer

Finding help and support

Regardless of the changes you may experience, it's important to know tha Hbriee

and support out there to help you cope with them. Speaking with your doctor or other
members of your health care team is often a good starting point. There ar@am@yso m
support groups available, such as the American Cancer Society Reach To Recovery
program. This program matches you up with a local volunteer who has had breast cancer.
Your Reach To Recovery volunteer can answer many of your questions. She can give
you suggestions, additional reading material, and advice. Remember thaeshetkere

and will probably understand.

Some studies suggest that younger women, who represent about 1 out of 4 breast cancer
survivors, tend to have more problems adjusting to the stresses of breast canser and it
treatment. It can feel socially isolating. Younger women may alsoobe affected by

issues of sexuality or fertility. If you are having trouble adjusting aftereast cancer
diagnosis, look for a counselor or a support group directed at younger breast cancer
survivors.

Pregnancy after breast cancer

Many women are able to become pregnant after treatment for breast caveevel
some treatments make it harder to get pregnant. If you think you may want to have
children one day, or just want to keep your options open, the best time to talk to your
doctor about fertility is before you begin breast cancer treatment.

Breast cancer is most common in older women. But if you are a younger woman who has
had breast cancer, you might have questions about how breast cancer could affect your
ability to have children and whether there are any extra risks.

Does breast cancer or its treatment affect my ability to have
a baby?

Some treatments for breast cancer may affect a woman'’s fedtitjty to have a baby).
For example, chemotherapy for breast cancer might damage the ovaridéscavhic



sometimes cause immediate or delayed infertility. Still, many womeealde to become
pregnant after treatment. The best time to talk with your doctor aboutyestllefore
starting breast cancer treatment. For more about how cancer treatmdiftdaierdlity,
seeFertility and Women With Cancer

Could pregnancy make it more likely my breast cancer will
come back?

Many breast cancers are sensitive to estrogen, so there has been cont@mrwtimaén

who have had breast cancer, the high hormone levels that result from a pregnduicy mig
increase the chance of the cancer coming back. Studies have shown, though, that
pregnancy does not increase the risk of the cancer coming back after suiccessf
treatment.

There’s also no proof that breastfeeding after breast cancer treatmmeas@scthe risk of
recurrence. In fact, some research suggests having a history ofdae@asgtfimight
actually lower the risk of the cancer coming back.

How long after breast cancer treatment should | wait before
becoming pregnant?

If you want to have children, many doctors advise breast cancer survivors to least a

2 years after all treatment has finished before trying to get predrianbest length of

time to wait is not clear, but 2 years is thought to be enough time to find anyetarty r

of the cancer, which could affect your decision to become pregnant. Keep in mind that
this advice is not based on data from any clinical trials. And some breastsceauter
come back after the 2-year mark, so every case is different. Your destisigid be

based on many things, including your age, desire for more pregnancies, typeof brea
cancer, and the risk of the cancer coming back early.

If | get pregnant, would my history of breast cancer put my
baby at risk?
There is no proof that a woman’s past breast cancer has any direcoeffextbaby.

Researchers have found no increased rate of birth defects or other rarigeédih
concerns in children born to women who have had breast cancer.

Could breast cancer treatment affect my unborn baby?

If you are still getting any type of treatment for breast cancelyding chemotherapy,
hormone therapy, or targeted therapy, talk to your doctor before trying to become
pregnant. These drugs could affect a growing fetus, so it is safer t@yait pregnant



until all treatment is complete. It's also important to remember that sipp@atment
early can increase the risk of the cancer growing or coming bacBr&ast Cancer
During Pregnancyfor more information.

Can | breastfeed after breast cancer treatment?

If you have had breast surgery and/or radiation, you may have problems bdeagtfee
from the affected breast. Studies have shown reduced milk production in that breast as
well as structural changes that can make it difficult and painful for thetbdaich onto

the breast. Still, many women are able to breastfeed.

If you are still taking any medicines to treat your breast cancer (suemaxifen), it's
very important to talk with your doctor before trying to breastfeed. Some drugstean e
the breast milk and might affect the baby.

Talk to your doctor

If you have or have had breast cancer and are thinking about having children, talk with
your doctor about how treatment could affect your chances for pregnancy. This
discussion should also cover the risk of the cancer coming back. In many cases,
counseling can help you sort through the choices that come with surviving breast canc
and planning a pregnancy.

Menopausal hormone therapy after breast
cancer

Taking hormone therapy to help with menopause symptoms may not be safe for women
who have had breast cancer. This is a problem for many women who get symptoms such
as hot flashes from their cancer treatment, or just because they erg gjeitr. If you

are bothered by menopause symptoms, talk to your doctor about other ways to get help.

Some pre-menopausal women have menopause symptoms as a result of chemotherapy or
ovarian ablation. Some hormone therapy drugs used to treat breast cances (such a
tamoxifen and aromatase inhibitors) can also cause menopause symptoms.

Women who are past menopause might also get symptoms if they had to stop taking post-
menopausal hormone therapy (PHT), also called hormone replacement theRapy (H



Can | take menopausal hormone therapy after breast
cancer?

When women reach menopause, some choose to take PHT, which is made up of female
hormones (estrogen, sometimes along with progesterone) to help reduce menopause

symptoms. But doctors have been concerned about women who have had breast cancer
using PHT, because of the known link between estrogen levels and breast cander growt

In the past, doctors often offered PHT after breast cancer treatment to woffezing

from severe symptoms because early studies had shown no harm. But a we#dlesig
clinical trial (the HABITS study) found that breast cancer survivors taRk§ were

much more likely to develop a new or recurrent breast cancer than women who were not
taking the drugs. Most doctors now feel that if a woman was previously treatae st
cancer, taking PHT would be unwise.

Relieving menopausal symptoms without hormone therapy

If you are having trouble with menopause symptoms, talk to your doctor about other
ways besides PHT to help with specific symptoms.

Soy products: Some doctors have suggested that phytoestrogens (estrogen-like
substances from certain plant sources, such as soy products) may be sdfer tha
estrogens used in PHT. Eating soy foods seems to be safe for breast cancessamndivor
might be helpful for some women, although it’s not clear if it can help relienepaese
symptoms. Women can get higher doses of phytoestrogens in some dietary supplements
(such as soy or isoflavone supplements). However, not enough information is available
on these supplements to know for sure if they are safe and if they work. If you are
considering taking one of these supplements, be sure to talk with your caedeaoar

first.

Non-hormone medicinesDrugs without hormone properties that may be helpful in
treating hot flashes include:

» The antidepressant venlafaxine (Effexor)
» The blood pressure drug clonidine
» The nerve drug gabapentin (Neurontin)

If you are taking tamoxifen, it's important to note that some antidepressaytateract
with tamoxifen and could make it less effective. Ask your doctor about any gossibl
interactions between tamoxifen and any drugs you are taking.

Acupuncture: Some research has suggested that acupuncture might be helpful in treating
hot flashes.



Second cancers after breast cancer

Women who'’ve had breast cancer can still get other cancers, although most don’t get
cancer again. Breast cancer survivors are at higher risk for getting anethstrdancer,
as well as some other types of cancer.

Breast cancer survivors can be affected by a number of health problems, bat often
major concern is facing cancer again. Cancer that comes back aftereineis called a
recurrence But some cancer survivors develop a new, unrelated cancer later. This is
called asecond cancer

Unfortunately, being treated for breast cancer doesn’t mean you caaftajber cancer.
Women who have had breast cancer can still get the same types of cancenethat ot
women get. In fact, they might be at higher risk for certain types of cargercan be
due to a number of factors, such as:

* A woman’s genes, some of which might increase her risk for both breast ail certa
other cancers

» Having other factors that increase her risk of both breast and other cancers

* Possible increased risks from previous cancer treatments (such as rakdetpy,t
chemotherapy, or hormone therapy)

Women who have had breast cancer have an increased risk of:

» A second breast cancer (This is different from the first cancer coming back.)

* Salivary gland cancer

» Esophagus cancer

» Stomach cancer

 Colon cancer

 Uterine cancer

» Ovarian cancer

» Thyroid cancer

* Soft tissue cancer (sarcoma)

* Melanoma of the skin

* Acute myeloid leukemia (AML)
The most common second cancer in survivors of breast cancer is another breast canc
The new cancer can occur in the opposite breast, as well as in the same breasefor wom
who were treated with breast-conserving surgery (such as a lumpectomyisKTdiear

second breast cancer is increased no matter which treatments a worhad. idss
means factors like genetics or hormonal risk factors might play a role endaesers.



For some other second cancers, shared genetic risk factors may alsooday-ar
example, women with mutations in tBRCAgenes have a high increased risk of both
breast cancer and ovarian cancer.

Cancers linked to radiation treatment

Lung cancer: The risk of lung cancer is not increased in all women who have had breast
cancer, but it is higher in women who had radiation therapy as part of theirem¢aline
increased risk is first seen about 10 years after radiation and gets highémav The

risk of lung cancer after radiation is even higher in women who smoke.

Sarcoma: Radiation therapy to the breast also increases the risk of sarcomas of blood
vessels (angiosarcomas), bone (osteosarcomas), and other connectiveltesges
cancers are most often seen in the remaining breast area, chest walltlwatdrad been
treated with the radiation therapy. This risk remains higher even 30 yeargsedtment.

Certain blood cancers:Breast radiation is linked to a higher risk of leukemia and
myelodysplastic syndrome. Overall, though, the risk is low — less than halfeaperc

Cancers linked to chemotherapy

There is a small increased risk of developing leukemia and myelodysplastiose

after chemotherapy (chemo) for early breast cancer. The risk is Higpotih ichemo and
radiation therapy are given. Some studies have found the highest risk in petesets t

with chemo drugs known as alkylating agents, such as cyclophosphamide (Cytoran). Th
risk goes up as the amount of the drug given goes up and as dose intensity increases
(when doses of the drug are given closer together).

Cancers linked to treatment with tamoxifen

Taking tamoxifen lowers the chance of hormone receptor-positive breast cancey com
back. It also lowers the risk of a second breast cancer. Tamoxifen does, howesasginc
the risk for uterine cancer (endometrial cancer and uterine sarcorfia)h&tverall risk

of uterine cancer in most women taking tamoxifen is low, and studies have shown that
the benefits of this drug in treating breast cancer are greater thasktb&a second

cancer.

Follow-up care

After completing treatment for breast cancer, you should still seedgator regularly to
look for signs that the cancer has come back or spread. See “Living as @amneast
survivor” for more on the types of tests you might need after treatment.



You should also follow the American Cancer Society guidelines for the earbttidatef
cancer, such as those for lung, colorectal cancer, and cervical cancer.rfgciesisican
often find these cancers early, when they are likely to be easier torireamé cases, the
tests might even help prevent these cancers if pre-cancers are found addRogate
women who have had breast cancer, most experts do not recommend any additional
testing to look for second cancers unless you have symptoms.

Let your doctor know about any new symptoms or problems, because they could be
caused by the breast cancer coming back or by a new disease or secondroance
example, abnormal menstrual bleeding, such as bleeding or spotting after merapaus
between periods, can be a symptom of uterine cancer.

Can | lower my risk of getting a second cancer?

It's not possible to prevent all cancers, but there are steps you can take tpdoivesk
and stay as healthy as possible. Getting the recommended early detstsicaste
mentioned above, is one way to do this.

Women who have had breast cancer should do their best to stay away from tobacco
products. Smoking increases the risk of many cancers and might furthesanttreaisk
of some of the second cancers seen after breast cancer.

To help maintain good health, breast cancer survivors should also:
» Get to and stay at a healthy weight
» Keep physically active
* Eat a healthy diet, with an emphasis on plant foods
* Limit alcohol to no more than 1 drink per day
These steps may also lower the risk of some other health problems.

SeeSecond Cancers in Adulisr more information about causes of second cancers.

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

If you have (or have had) breast cancer, you probably want to know if there are things
you can do that might lower your risk of the cancer growing or coming back, such as
exercising, eating a certain type of diet, or taking nutritional supplentemtsinately,
breast cancer is one of the best studied types of cancer in this regard, actl resear
shown there are some things you can do that might be helpful.



Getting to a healthy weight

If you have had breast cancer, getting to and staying at a healthy weggihthelp lower
your risk. A lot of research suggests that being overweight or obese (veryearajw
raises the risk of breast cancer coming back. It has also been linked vgtiearisk of
getting lymphedema, as well as a higher risk of dying from breaseca

However, there is less research to show whether losing weight during dresdtarent
can actually lower the risk of breast cancer recurrence. Large stugliesvatooking at
this issue. This is complicated by the fact that many women gain weight (withiog)
during breast cancer treatment, which itself might increase risk.

Of course, for women who are overweight, getting to a healthy weight can aéso ha

other health benefits. For example, weight loss has been shown to improve quality of life
and physical functioning among overweight breast cancer survivors. Gettingatilayh
weight might also lower your risk of getting some other cancers (imguadhew breast
cancer), as well as some other chronic diseases.

Because of the possible health benefits of losing weight, many health caces now
encourage women who are overweight to get to and stay at a healthy weightsStill, it
important to discuss this with your doctor before trying to lose weight, ialipetcyou

are still getting treatment or have just finished it. Your health care team lpayohe
create a plan to lose weight safely.

Being physically active

Research suggests that women who get regular physical activity edtienént may live
longer than those who don’t. Among breast cancer survivors, studies have found a
consistent link between physical activity and a lower risk of breast cesmerence and
of dying from breast cancer. Physical activity has also been linked tovierpents in
quality of life, physical functioning, and fewer fatigue symptoms.

It's not clear exactly how much activity might be needed, but more seems todye bett
More vigorous activity may also be more helpful than less vigorous activityuBher
studies are needed to follow up on these findings.

Some people used to think that breast cancer survivors with lymphedema should avoid
certain arm exercises and vigorous activities. But studies have found that ssiclalphy
activity is safe. In fact, it might actually lower the risk of lymphedeonamprove
lymphedema for women who already have it.

As with other types of lifestyle changes, it's important to talk with ymatiment team
before starting a new physical activity program. This will likelyude meeting with a
physical therapist as well. Your team can help you plan a program that can baféoth s
and effective for you.



Eating a healthy diet

Most research on possible links between diet and breast cancer recurrence loskéth

at broad dietary patterns, rather than specific foods. In general, it's aotf@ating any
specific type of diet can help lower your risk of breast cancer coming backeShave

found that breast cancer survivors who eat diets high in vegetables, fruits, whole grains,
chicken, and fish tend to live longer than those who eat diets that have more refined
sugars, fats, red meats (such as beef, pork, and lamb), and processed meats (such as
bacon, sausage, luncheon meats, and hot dogs). But it's not clear if this is due to effects
on breast cancer or possibly to other health benefits of eating a healthy diet.

Two large studies (known as WINS and WHEL) have looked at the effects of Igwerin
fat intake after being diagnosed with early stage breast cancer. Onéostud that
women on a low-fat diet had a small reduction in the risk of cancer recurrendeggmut t
women had also lost weight as a result of their diet, which might have affected the
results. The other study did not find a link between a diet low in fat and the risk of
recurrence.

Many women have questions about whether soy products are safe to eat afjrosislia

of breast cancer. Soy foods are rich sources of compoundsisafledoneghat can

have estrogen-like properties in the body. However, some recent large studies have not
found that soy food intake affects breast cancer recurrence or survigaMéiiée eating

soy foods doesn’t seem to pose a risk, the evidence regarding the effects cdaglong
isoflavone supplements is not as clear.

While the links between specific types of diets and breast cancer recumremos a
certain, there are clearly health benefits to eating well. For exadthets that are rich in
plant sources are often an important part of getting to and staying at g hesitiht.
Eating a healthy diet can also help lower your risk for some other healtempsyiduch
as heart disease and diabetes.

Dietary supplements

Women often want to know if there are any dietary or nutritional supplementsathey c
take to help lower their risk. So far, no dietary supplements have been shown to clearly
help lower the risk of breast cancer progressing or coming back. This doesm’thata
none will help, but it's important to know that none have been proven to do so.

Dietary supplements are not regulated like medicines in the United Statgsde thet
have to be proven effective (or even safe) before being sold, although theretarerimi
what they’re allowed to claim they can do. If you are thinking about taking aayfyp
nutritional supplement, talk to your health care team. With good information and the
support of your health care team, you may be able to safely use those thdteipigiuiu
while avoiding those that could be harmful.



Alcohol

It's clear that alcohol — even as little as a few drinks a week — increasesaan’s risk of
gettingbreast cancer. But whether alcohol affects the risk of breast cacoerencels

not as clear. Drinking alcohol can raise the levels of estrogen in the bod, iwtiheory
could increase the risk of breast cancer coming back. But there is no strong evidence
from studies to support this.

As part of its guidelines on nutrition and physical activity for cancer ptere the
American Cancer Society recommends that women who drink alcohol limit tizie int

to no more than 1 drink a day to help lower their risk of getting certain types of cancer
(including breast cancer). But for women who have completed cancer treatment, the
effects of alcohol on cancer recurrence risk are largely unknown. Thisgssue i
complicated by the fact that low to moderate alcohol use (1 drink a day or lebgehas
linked with a lower risk of heart disease.

Because this issue is complex, it's important to discuss it with your hesdtheean,
taking into account your risk of breast cancer recurrence (or getting lareast cancer),
your risk of heart disease, and your risk of other health issues linked to alcohol use.

What's new in breast cancer research and
treatment?

Researchers around the world are working to find better ways to prevent, aleteireat
breast cancer, and to improve the quality of life of patients and survivors. Some of the
many active areas of research include:

* Breast cancer causes

* Reducing breast cancer risk

* Managing DCIS

* New lab tests for breast cancer

* New imaging tests for breast cancer

» Breast cancer treatment

Causes of breast cancer

Studies continue to uncover lifestyle factors and habits, as well as inhents] geat
affect breast cancer risk. Here are a few examples:



» Several studies are looking at the effect of exercise, weight gain patwkdiet on
risk.

* Studies on the best use of genetic testin@RCAlandBRCA2mutations continue
at a rapid pace.

* Scientists are exploring how common gene variations (small changes in lygrae t
not as significant as mutations) may affect breast cancer risk. Gemetyaypically
have only a modest effect on risk, but when taken together they may potentially have
a large impact.

» Potential causes of breast cancer in the environment have also received mbos atte
in recent years. While much of the science on this topic is still in itesiasliages,
this is an area of active research.

* A large, long-term study funded by the National Institute of EnvironmentdiiHea
Sciences (NIEHS) is now being done to help find the causes of breast can@en. Kno
as the Sister Study, it has enrolled 50,000 women who have sisters with breast cancer.
This study will follow these women for at least 10 years and collect iaftwmabout
genes, lifestyle, and environmental factors that may cause breast éganoéshoot
of the Sister Study, the Two Sister Study, is designed to look at possible causes of
early onset breast cancer. To find out more about these studies, call 1-877-4-SISTER
(1-877-474-7837) or visit the Sister Study website (www.sisterstudy.org).

Reducing breast cancer risk

Researchers continue to look for medicines that might help lower breast asicer r
especially in women who are at high risk.

» Hormone therapy drugs are typically used to help treat breast cancer, butigbitne m
also help prevent it. Two drugs, tamoxifen and raloxifene, are already approved for
this purpose, although concerns about side effects have limited their use. Aeomatas
inhibitors such as exemestane, anastrozole, and letrozole are also beingstudied t
reduce the risk of breast cancer.

* Fenretinide, a drug related to vitamin A, is also being studied as a way to reduce the
risk of breast cancer. In a small study, this drug reduced breast dak@s much as
tamoxifen.

* Other clinical trials are looking at breast cancer reduction as an unintefeetcéf
drugs used for other reasons. Drugs currently being researched include
bisphosphonates (drugs for osteoporosis), and statins (such as atorvastatin and
lovastatin), which are used to lower cholesterol.

* Dietary supplements are also being studied to see if they can reduce &meast ¢
risk. These have included grapeseed extract, folate, omega-3 fatty acidsaamnalsvi



B6 and B12. Although some human studies of these supplements have been
completed, very little has been published in the available medical litetatdate.

» Other supplements now being studied include hydroxytyrosol (a component in olive
oil), curcumin, and omega-3 fatty acids (coupled with weight loss).

This type of research takes many years. It might be some time befarengful results
on any of these compounds are available.

Managing DCIS

In ductal carcinoma in situ (DCIS), the abnormal cells are just in the tos lafyeells in

the ducts within the breast and haven'’t invaded any deeper. In some women, DCIS turns
into invasive breast cancer, or sometimes an area of DCIS contains inasiee ¢n

some women, though, the cells just stay within the ducts and never invade deeper or
spread to lymph nodes or other organs. The uncertainty about how DCIS will behave can
make it hard to choose the best treatments. Researchers are looking far helpsatith

these challenges.

Researchers are studying the use of computers and statistical mettsitedtedghe

odds that a woman’s DCIS will become invasive. Some of these methods are based on
routinely available clinical information about the patient and her DCIS, wihitroalso
include information about changes in the genes in her tumor cells. Decisioneaids ar
another approach. They ask a woman with DCIS questions that help her decide which
factors (such as survival, preventing recurrence, and side effects) shkeinmsost
important in choosing a treatment.

Another approach is to look at genes expressed by the DCIS cells using a testlseich as
Oncotype Dx DCIS Score. This test can be used to predict a woman’s chance of DCIS
coming back or a new cancer developing in the same breast if she does not getradiati
So far, though, it hasn’t been studied well enough to predict how much someone would
benefit from radiation after surgery for DCIS.

Another recent area of research and debate among breast cancer spiscrdiisther
changing the name of DCIS to one that emphasizes that this is not an invasive cancer
could help some women avoid overly aggressive treatment.

Newer lab tests

Tests for circulating tumor cells (CTCs)

Researchers have found that in many women with breast cancer, cells nkagviaga

from the tumor and enter the blood. These circulating tumor cells can be detected with
sensitive lab tests. Although these tests can help predict which patients maydmoa t
their cancer come back, it isn't clear that the use of these tests can rezipspizie



longer. For women with advanced breast cancer, these tests may poteelmtty tell if
treatments are working.

Newer imaging tests

Newer imaging methods are now being studied for evaluating abnormalitiesairdte
breast cancers.

Scintimammography (molecular breast imaging)

In this test, a slightly radioactive drug callettacer is injected into a vein. The tracer
attaches to breast cancer cells and is detected by a special camera.

This technique is still being studied to see if it will be useful in finding breastecs.

Some doctors believe it may be helpful in looking at suspicious areas found by regula
mammaograms, but its exact role is still unclear. Current research ig atrimaproving

the technology and evaluating its use in specific situations such as in the destedire
younger women. Some early studies have suggested that it may be almostate as
more expensive magnetic resonance imaging (MRI) scans. At this time, hpwever
scintimammography should not be used as a replacement for screening mansnogram

Treatment

Oncoplastic surgery

Breast-conserving surgery (lumpectomy or partial mastectomy)ftambee used for
early-stage breast cancers. But for some women, it can result in breaftrehidsizes

and/or shapes. If the tumor is larger, it might not even be possible, and a mastectomy
might be needed instead. Some doctors are addressing this problem by combining cance
surgery and plastic surgery techniques, knowongeplastic surgeryThis typically

involves reshaping the breast at the time of the initial surgery, and may meamgperat

on the other breast as well to make them more alike. This approach is stithéairlyand

not all doctors are comfortable with it.

Targeted therapy drugs

Targeted therapies are a group of newer drugs that specificagky tgne changes in
cancer cells that help the cells grow or spread.

Some types of targeted therapy drugs are already being used twdgesdtcancer,
including:

 Drugs that target HERZ2, including trastuzumab (Herceptin), pertuzumab (Perjeta),
ado-trastuzumab emtansine (Kadcyla), and lapatinib (Tykerb)



 Drugs that help hormone therapy work better, such as palbociclib (Ibrance) and
everolimus (Afinitor)

Many other types of targeted therapies are now being studied for use agairist breas
cancer, including:

PARP inhibitors: These drugs are most likely to be helpful against cancers caused by
BRCAmutations, which include some breast cancers. These drugs have shown some
promise in early clinical trials treating some types of breast and ecdheers. Further
studies are being done to determine when these drugs might be most helpful.

Anti-angiogenesis drugsFor cancers to grow, blood vessels must develop to nourish
the cancer cells. This process is called angiogenesis. Looking at aregisge breast
cancer samples might help predict prognosis. Although one drug that blocks
angiogenesis, known as bevacizumab (Avastin), turned out to not be very helpful in
treating advanced breast cancer, this approach still may prove useful irchrezs
treatment. Several other anti-angiogenesis drugs are being testedcad tiials.

Other targeted drugs: Other potential targets for new breast cancer drugs have been
identified in recent years. Drugs based on these targets are now beiad,dtutimost
are still in the early stages of clinical trials.

Bone-directed treatments

If breast cancer spreads, it often goes to the bones. Some drugs can help jpeadadhe s
of cancer to the bones, and might even help prevent it.

BisphosphonatesThese drugs are used to help strengthen and reduce the risk of
fractures in bones that have been weakened by metastatic breast cancereg&xampl
include pamidronate (Aredia) and zoledronic acid (Zometa).

Some studies have suggested that zoledronic acid may help other treatments, such as
hormone therapy and chemo, work better. In one study of women being treated with
chemo before surgery, tumors in the women getting zoledronic acid with chemo shrank
more than those in the women treated with chemo alone.

Other studies have looked at the effect of giving zoledronic acid with other adjuvant
treatments (like chemo or hormone therapy). Some studies have shown that this approach
helped lower the risk of the cancer coming back, but others did not. The results of one
study linked the use of these drugs with adjuvant chemo with an increased risk of breast
cancer recurrence in younger women. Overall, the data does not support making
bisphosphonates part of standard therapy for early-stage breast cancer.

Denosumab (Xgeva)This drug can also be used to help strengthen and reduce the risk
of fractures in bones that have been weakened by metastatic breast t@abeing
studied to see if it can help adjuvant treatments work better.
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