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- Breast Cancer Stages
. Breast Cancer Survival Rates

Questions to Ask About Your Breast Cancer

You can take an active role in your breast cancer care by learning about your cancer
and its treatment and by asking questions. Get a list of key questions here.

- Questions to Ask Your Doctor About Breast Cancer

Connect with a breast cancer survivor

Reach To Recovery

The American Cancer Society Reach To Recovery® program connects people facing
breast cancer — from diagnosis through survivorship — with trained volunteers who are
breast cancer survivors. Our volunteers provide one-on-one support through our
website and mobile app to help those facing breast cancer cope with diagnosis,
treatment, side effects, and more.
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Breast Cancer Grade

Cancer cells are given a grade when they are removed from the breast and checked in
the lab. Knowing a breast cancer’s grade helps your cancer care team understand how
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A high grade number (grade 3) means a faster-growing cancer that's more likely to
spread.

An intermediate grade number (grade 2) means the cancer is growing faster than a
grade 1 cancer but slower than a grade 3 cancer.

Grading invasive breast cancer cells

Three features of the invasive breast cancer cell are studied and each is given a score.
The scores are then added to get a number between 3 and 9 that is used to get a grade
of 1, 2, or 3, which is noted on your pathology report. Sometimes the terms well
differentiated, moderately differentiated, and poorly differentiated are used to describe
the grade instead of numbers:

- Grade 1 or well differentiated (score 3, 4, or 5). The cells are slower-growing, and
look more like normal breast cells.

- Grade 2 or moderately differentiated (score 6, 7). The cells are growing at a
speed of and look like cells somewhere between grades 1 and 3.

- Grade 3 or poorly differentiated (score 8, 9). The cancer cells look very different
from normal cells and will probably grow and spread faster.

Our information about pathology reports* can help you understand details about your
breast cancer.

Grading ductal carcinoma in situ (DCIS)

DCIS is also graded on how abnormal the cancer cells look and has a similar grading
system to that used for invasive breast cancer (see above).

- Grade 1 or low grade DCIS. The cells are growing slower, and look more like
normal breast cells. These cells tend to have estrogen and progesterone receptors
(ER-positive and PR-positive).

- Grade 2 or intermediate grade. The cells are growing at a speed of and look like
cells somewhere between grades 1 and 3.

- Grade 3 or high grade. The cancer cells look very different from normal cells and
are growing faster. These cells tend not to have estrogen and progesterone
receptors (ER-negative and PR-negative). High grade DCIS is often more likely to
turn into invasive breast cancer.
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Necrosis (areas of dead or dying cancer cells) is also noted. If there is necrosis, it
means the tumor is growing quickly. The term comedo necrosis may be used if a
breast duct is filled with dead and dying cells. Comedo necrosis is often linked to a high
grade of DCIS and has a higher chance of developing into invasive breast cancer.

See Understanding Your Pathology Report: Ductal Carcinoma In Situ? for more on how
DCIS is described.
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Breast Cancer Ploidy and Cell

Proliferation

Finding out more information about the DNA in breast cancer cells can help predict how
fast those cancer cells are dividing and growing. If you want to learn more about DNA
and breast cancer, you should first understand two important terms: ploidy and cell
proliferation.

- What is ploidy and what does it mean?
- What is cell proliferation?

What is ploidy and what does it mean?
The ploidy of cancer cells refers to the amount of DNA they contain.

- If there's a normal amount of DNA in the cells, they are said to be diploid. These
cancers tend to grow and spread more slowly.

- If the amount of DNA is abnormal, then the cells are called aneuploid. These
cancers tend to be more aggressive. They also tend to grow and spread faster.

Tests of ploidy may help figure out long-term outcomes, but they rarely change
treatment and are considered optional. They are not usually recommended as part of a
routine breast cancer work-up.

What is cell proliferation?

Cell proliferation is how quickly a cancer cell copies its DNA and divides into 2 cells. If
the cancer cells are dividing more rapidly, it means the cancer is faster growing or more
aggressive.

The rate of cancer cell proliferation can be estimated by doing a Ki-67 test. In some
cases, Ki-67 testing to measure cell proliferation may be used to help plan treatment or
estimate treatment outcomes. But test results can vary depending on things like the lab
doing the testing, the testing method, and what part of the tumor is tested.
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Another way to determine cell division is the S-phase fraction, which is the percentage
of cells in a sample that are copying their DNA as it gets ready to divide into 2 new cells.

If the S-phase fraction or Ki-67 labeling index is high, it means that the cancer cells are
dividing more rapidly.
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Breast Cancer Hormone Receptor Status

Breast cancer cells taken out during a biopsy or surgery are tested to see if they have
certain proteins that are estrogen or progesterone receptors. If your breast cancer
cells have these receptors (proteins), this means that when the hormones estrogen and
progesterone attach to the receptors, they stimulate the cancer to grow.

Cancers are called hormone receptor-positive or hormone receptor-negative based
on whether or not they have these receptors (proteins).

Knowing the hormone receptor status of a cancer is important, because it helps
determine the treatment options. Ask your cancer care team about your hormone
receptor status and what it means for you.
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- What are estrogen and progesterone receptors?

- Why is knowing hormone receptor status important?

- How are breast tumors tested for hormone receptors?
- What do the hormone receptor test results mean?

What are estrogen and progesterone receptors?

Receptors are proteins in or on cells that can attach to certain substances in the blood.
Normal breast cells and some breast cancer cells have receptors that attach to the
hormones estrogen and progesterone, and need these hormones for the cells to grow.

Breast cancer cells may have one, both, or none of these receptors.

- ER-positive: Breast cancers that have estrogen receptors are called ER-positive
(or ER+) cancers.

- PR-positive: Breast cancers with progesterone receptors are called PR-positive (or
PR+) cancers.

- Hormone receptor-positive: If the cancer cell has one or both of the receptors
above, the term hormone-receptive positive (also called hormone-positive or HR+)
breast cancer may be used.

- Hormone receptor-negative: If the cancer cell does not have the estrogen or the
progesterone receptor, it's called hormone-receptor negative (also called hormone-
negative or HR-).

Keeping the hormones estrogen and progesterone from attaching to the receptors can
help keep the cancer from growing and spreading. There are drugs that can be used to
do this®.

Why is knowing hormone receptor status important?

Knowing the hormone receptor status of your cancer helps doctors decide how to treat
it. If your cancer has one or both of these hormone receptors, hormone therapy drugs
can be used to either lower estrogen levels or stop estrogen from acting on breast
cancer cells. This kind of treatment is helpful for hormone receptor-positive breast
cancers, but it doesn’t work on tumors that are hormone receptor-negative (both ER-
and PR-negative).

All invasive breast cancers should be tested for both of these hormone receptors
either on the biopsy sample or when the tumor is removed with surgery. About 3


/cancer/types/breast-cancer/treatment/hormone-therapy-for-breast-cancer.html
/cancer/types/breast-cancer/treatment/hormone-therapy-for-breast-cancer.html

American Cancer Society cancer.org | 1.800.227.2345

of 4 breast cancers have at least one of these receptors. This percentage is higher in
older women than in younger women. DCIS should also be checked for hormone
receptors.

How are breast tumors tested for hormone receptors?
A test called an immunohistochemistry (IHC) test is used most often to find out if

cancer cells have estrogen and progesterone receptors. The test results will help guide
you and your cancer care team in making the best treatment decisions.

What do the hormone receptor test results mean?

Test results will give you your hormone receptor status. It will say a tumor is hormone
receptor-positive if at least 1% of the cells tested have estrogen and/or progesterone
receptors. Otherwise, the test will say the tumor is hormone receptor-negative.

Hormone receptor-positive
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Breast Cancer HERZ2 Status

About 15% to 20% of breast tumors have higher levels of a protein known as HER2.
These cancers are called HER2-positive breast cancers. Ask your cancer care team
about your HER2 status and what it means for you.

- What is HER2 and what does it mean?
- How are breast tumors tested for HER2?
- What do the test results mean?

What is HER2 and what does it mean?

HER2 is a protein that helps breast cancer cells grow quickly. Breast cancer cells
with higher than normal levels of HER2 are called HER2-positive. These cancers tend
to grow and spread faster than breast cancers that are HER2-negative, but are much
more likely to respond to treatment with drugs that target the HER2 protein®.

All invasive breast cancers should be tested for HER2 either on the biopsy
sample or when the tumor is removed with surgery.

How are breast tumors tested for HER2?
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Breast Cancer Gene Expression Tests

Gene expression tests are a form of personalized medicine!. Personalized medicine is
a way to learn more about your cancer and tailor your treatment.

These tests are done on breast cancer cells after surgery or biopsy to look at the
patterns of a number of different genes. This process or test is sometimes called gene
expression profiling.

- What do the test results mean?
- Testing options

What do the test results mean?

The patterns found can help predict if certain early-stage breast cancers are likely to
come back after initial treatment.

Some gene expression testing/profiling can help predict which women will most likely
benefit from chemotherapy? after breast surgery (adjuvant chemotherapy.) Hormone
therapy® is a standard treatment for hormone receptor-positive breast cancers, but it's
not always clear when to use chemotherapy. These tests can help guide that decision.
Still, these tests cannot tell any one woman for certain if her cancer will come back with
or without chemotherapy.

These tests continue to be studied in large clinical trials* to better understand how and
when to best use them. In the meantime, ask your doctor if these tests might be useful
for you.

Testing options

The Oncotype DX, MammaPrint, and Prosigna are examples of tests that look at
different sets of breast cancer genes to see if chemotherapy is needed to help reduce
the risk of cancer coming back (recurrence). More tests are in development. The type of
test that's used will depend on your situation. Keep in mind that these tests are used for
early-stage cancers, and testing isn’t needed in all cases. For example, if breast cancer
is advanced, it might be clear that chemotherapy is needed, even without gene

13


/cancer/managing-cancer/treatment-types/precision-medicine.html
/cancer/types/breast-cancer/treatment/chemotherapy-for-breast-cancer.html
/cancer/types/breast-cancer/treatment/hormone-therapy-for-breast-cancer.html
/cancer/types/breast-cancer/treatment/hormone-therapy-for-breast-cancer.html
/cancer/managing-cancer/making-treatment-decisions/clinical-trials.html

American Cancer Society


/cancer/types/breast-cancer/about/types-of-breast-cancer/dcis.html

American Cancer Society cancer.org | 1.800.227.2345

option might be ovarian suppression along with tamoxifen or an aromatase
inhibitor®.

- A high score (26-100) means a higher risk of recurrence. Women in this group
are more likely to benefit from the addition of chemotherapy to hormone therapy to
help lower the chance of the cancer coming back.

MammaPrint

The MammaPrint test can be used to help determine how likely breast cancers are to
recur in a distant part of the body after treatment. It can be used for any type of invasive
breast cancer that's 5cm (about 2 inches) or smaller and has spread to no more than 3
lymph nodes. This test can be done regardless of a woman's age or the cancer's
hormone or HER?2 status.
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]
Other Breast Cancer Gene, Protein, and

Blood Tests

When breast cancer is diagnosed, samples that have been collected during biopsies?,
bloodwork, or other tests are sent to a pathology lab. A pathologist (a doctor who uses
lab tests to diagnose diseases such as cancer) will look at the samples and may do
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other special tests to help better classify the cancer.

These tests can also help choose certain drugs that might work better for your cancer.
This is sometimes called precision or personalized medicine? because it is precise (or
specific) for the features of your cancer.

The results of these tests are described in a pathology report, which is usually available
within a week or two. If you have any questions about your pathology results or any
diagnostic tests, talk to your doctor. If needed, you can get a second opinion of your
pathology report by having your tissue samples sent to a pathologist at another lab.

- Tests for certain proteins on tumor cells
- Molecular tests for gene changes
- Blood tests

Tests for certain proteins on tumor cells
Lab tests might be done to look for certain proteins on the cancer cells.

Hormone receptor proteins: All breast cancers are tested for hormone receptors
(proteins). Specifically, the cancer is tested for estrogen receptor (ER) and
progesterone receptor (PR). Read more at Breast Cancer Hormone Receptor Status.

HER2 protein: All invasive breast cancers are tested for the HER2 protein to see if too
much is being made. If it is not clear how much HER2 protein is present, molecular
testing might be done to see how many copies of the HER2 gene the cancer cells have.
For more information about the HER2 gene and protein see Breast Cancer HER2
Status.

PD-L1 protein: People with advanced or metastatic triple-negative breast cancer might
have their cancer tissue tested for the PD-L1 protein, which can show if the cancer is
more likely to respond to treatment with certain immunotherapy® drugs along with
chemotherapy.

Molecular tests for gene changes

In some cases, doctors may test for specific gene changes in the breast cancer
cells that could mean certain targeted drugs* or immunotherapy drugs might help treat
the cancer.

18


/cancer/managing-cancer/treatment-types/precision-medicine.html
/cancer/types/breast-cancer/treatment/immunotherapy.html
/cancer/types/breast-cancer/treatment/targeted-therapy-for-breast-cancer.html

American Cancer Society cancer.org | 1.800.227.2345

These molecular tests (also known as genomic tests or biomarker tests) can be done
on tissue taken during a biopsy or surgery for breast cancer. If the biopsy sample is too
small and all the molecular tests cannot be done, the testing may also be done on blood
that is taken from a vein just like a regular blood draw. This blood contains the DNA
from dead tumor cells (known as circulating tumor DNA, or ctDNA). Obtaining the
tumor DNA through a blood draw is sometimes called a "liquid biopsy" and can have
advantages over a standard needle biopsy, which can carry risks.

Some changes that might be tested for include:

- BRCA1 and BRCA2 gene mutations: For women with an advanced HER2-
negative breast cancer, your doctor might test you (not your cancer cells) for a
hereditary BRCA1 or BRCA2 mutation® (gene change). If you have one of these
gene changes, treatment with the targeted drugs, olaparib (Lynparza) or talazoparib
(Talzenna) might be options.

- PIK3CA, AKT1, and PTEN gene mutations: These 3 genes code for proteins in
the same signaling pathway inside cells that can help them grow. Cancer cells
sometimes have changes in one of these genes. If you have advanced breast
cancer that is hormone receptor-positive and HER2-negative, and if the cancer
cells show changes in one of these genes, a targeted drug such as capivasertib
(Trugap) or alpelisib (Pigray) might be an option, along with the hormone drug®
fulvestrant.

- ESR1 gene mutations: The ESR1 gene contains the cell’s instructions for the
estrogen receptor (ER) protein. Mutations in this gene can make breast cancers
less likely to be helped by some forms of hormone therapy. But for advanced breast
cancer, the hormone drug elacestrant (Orserdu) may be helpful if the cancer cells
have an ESR1 mutation. This gene change can be tested for in a sample of your
blood.

- MSI and MMR testing: Breast cancer cells might be tested to see if they show high
levels of gene changes called microsatellite instability (MSI). Testing might also be
done to see if the cancer cells have changes in any of the mismatch repair (MMR)
genes (MLH1, MSH2, MSH6, and PMS2). Breast cancer cells that have a high
level of microsatellite instability (MSI-H) or a defect in a mismatch repair gene
(dMMR) might be treated with the immunotherapy drugs, pembrolizumab
(Keytruda) or dostarlizumab (Jemperli).

- Tumor mutational burden (TMB): TMB is a measure of the number of gene
mutations (changes) inside the cancer cells. Breast cancer cells that have many
gene mutations (a high TMB) might be more likely to be recognized as abnormal
and attacked by the body’s immune system. If your breast cancer tissue is tested
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and found to have a high TMB (TMB-H), treatment with pembrolizumab (Keytruda)
might be an option.

- NTRK gene changes: Some breast cancer cells might have changes in one of the
NTRK genes. These gene changes can sometimes lead to cancer growth.
Larotrectinib (Vitrakvi) and entrectinib (Rozlytrek) are drugs that target the proteins
made by the abnormal NTRK genes and might be options for people with advanced
breast cancer.

Blood tests

Blood tests are not used to diagnose breast cancer, but they can help to get a sense of
a person’s overall health. For example, they can be used to help determine if a person
is healthy enough to have surgery or certain types of chemotherapy.

A complete blood count (CBC) looks at whether your blood has normal numbers of
different types of blood cells. For example, it can show if you are anemic (have a low
number of red blood cells), if you could have trouble with bleeding (due to a low number
of blood platelets), or if you are at increased risk for infections (because of a low
number of white blood cells). This test could be repeated regularly during treatment, as
many cancer drugs can affect blood-forming cells of the bone marrow.

Blood chemistry tests can help find if some of your organs, such as the liver or
kidneys are not working as well. For example, if cancer has spread to the bones, it
might cause higher than normal levels of calcium and alkaline phosphatase. If breast
cancer spreads to the liver, it can sometimes cause high levels of liver function tests,
such as aspartate aminotransferase (AST) or alanine aminotransferase (ALT). Breast
cancer does not spread to the kidneys, but if your bloodwork shows your kidneys are
not working well, certain chemo drugs, like cisplatin, might not be used.

Breast cancer cells sometimes make substr cebreast cancer.
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Like CT scans, MRI scans® show detailed images of soft tissues in the body. But MRI
scans use radio waves and strong magnets instead of x-rays. This test can be used to
look at the breasts or other parts of the body, such as the brain or spinal cord to look for
possible cancer spread.

Ultrasound

Ultrasound* (ultrasonography) uses sound waves to create an image on a video screen.
A small microphone-like instrument called a transducer that gives off sound waves is
moved over the skin surface and picks up the echoes as they bounce off tissues. A
computer turns these echoes into an image on the screen. An ultrasound can be done
over a breast or in the underarm area, or even the liver.

Positron emission tomography (PET) scan

For a PET scan®, a slightly radioactive form of sugar (known as FDG) is injected into the
blood and collects mainly in cancer cells.

PET/CT scan: Often a PET scan is combined with a CT scan using a special machine
that can do both at the same time. This lets t