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A low grade number (grade 1) usually means the cancer is slower-growing and less
likely to spread.

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
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receptors (ER-negative and PR-negative). High grade DCIS is often more likely to
turn into invasive breast cancer.

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?
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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.

- What are estrogen and progesterone receptors?
- Why is knowing hormone receptor status important?
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- 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 mean?B688 Tm 4p.37 Tm s151 72 3h43.y:drugs t,i receptorsWhat do the hormo ctuainmpo atr



/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

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 (or hormone-positive) breast cancer cells have either
estrogen (ER) or progesterone (PR) receptors or both. These breast cancers can be
treated with hormone therapy drugs that lower estrogen levels or block estrogen
receptors. Hormone receptor-positive cancers tend to grow more slowly than those that
are hormone receptor-negative. Women with hormone receptor-positive cancers tend to
have a better outlook in the short-term, but these cancers can sometimes come back
many years after treatment.

Hormone receptor-negative (or hormone-negative) breast cancers have no estrogen
or progesterone receptors. Treatment with hormone therapy drugs is not helpful for
these cancers. These cancers tend to grow faster than hormone receptor-positive
cancers. If they come back after treatment, it's often in the first few years. Hormone
receptor-negative cancers are more common in women who have not yet gone through
menopause.

Triple-negative breast cancer cells don’t have estrogen or progesterone receptors and
also don’t make any or too much of the protein called HER2. These cancers tend to be
more common in women younger than 40 years of age, who are Black, or who have a
mutation in the BRCAL gene. Triple-negative breast cancers grow and spread faster
than most other types of breast cancer. Because the cancer cells don’'t have hormone
receptors, hormone therapy is not helpful in treating these cancers. And because they
don’t have too much HERZ2, drugs that target HER2 aren’t helpful, either. Chemotherapy
can still be useful. See Triple-negative Breast Cancer? to learn more.

Triple-positive cancers are ER-positive, PR-positive, and HER2-positive. These
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cancers can be treated with hormone drugs as well as drugs that target HER?2.
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Breast Cancer HERZ2 Status
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hybridization (FISH) test is used to find out if cancer cells have a high level of the
HER2 protein.

See Testing Biopsy and Cytology Specimens for Cancer? and Understanding Your
Pathology Report: Breast Cancer®to get more details about these tests.

What do the test results mean?

The results of HER2 testing will guide you and your cancer care team in making the
best treatment decisions.

Often the IHC test for HERZ2 is done first. This is commonly followed by the FISH test to
further classify the tumor type.

- If the IHC result is 0 with no membrane staining, the cancer is considered HER2-
negative. These cancers do not respond to treatment with drugs that target HER2.

- If the IHC result is 0 with membrane staining (HER2+ staining in more than 0% but
no more than 10% of tumor cells), the cancer is considered HER2-ultralow. These
cancers may respond to certain drugs called antibody-drug conjugates.

- If the IHC is 1+ OR if the IHC is 2+ but FISH is negative, the cancer is considered
HER2-low. These cancers may respond to certain drugs called antibody-drug
conjugates.

- If the IHC is 2+ and the FISH is positive OR IHC is 3+, the cancer is HER2-
positive. These cancers are usually treated with drugs that target HER2.

Triple-negative breast cancers don’t have too much HER2 and also don't have
estrogen or progesterone receptors. They are HER2-, ER-, and PR-negative. Hormone
therapy and drugs that target HER2 are not helpful in treating these cancers. See
Triple-negative Breast Cancer* to learn more.

Triple-positive breast cancers are HER2-positive, ER-positive, and PR-positive. These
cancers are treated with hormone drugs as well as drugs that target 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
expression testing.

Oncotype DX
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The Oncotype DX test is used for stage I, Il or llla hormone receptor-positive tumors
that have not spread to more than 3 lymph nodes and are HER2 negative. It can also be
used for DCIS (ductal carcinoma in situ or stage 0 breast cancer)®.

This test looks at a set of 21 genes in cancer cells from tumor biopsy or surgery
samples to get a “recurrence score,” which is a number between 0 and 100. The score
reflects the risk of the breast cancer coming back (recurring) in the next 9 years if you
are treated with hormone therapy alone and how likely you are to benefit from getting
chemo after surgery.

For women who are older than 50 years and have no lymph nodes with cancer:

- A low score (0-25) means a low risk of recurrence. Most women with low-
recurrence scores do not benefit from chemotherapy and have good outcomes
when treated with hormone therapy.

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

For women age 50 or younger and have no lymph nodes with cancer:

- A low score (0-15) means a low risk of recurrence. Most of these women with
low-recurrence scores do not benefit from chemotherapy and have good outcomes
when treated with hormone therapy.

- An intermediate score (16-25) means that some women in this group might have
a small benefit from adding chemotherapy to hormone therapy to lower the risk of
the cancer coming back. Talk to your doctor about options.

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

For women age 50 or younger that have cancer in the lymph nodes:

- A low score (0-25) means a lower risk of recurrence, but women in this group
might have a benefit from adding chemotherapy to hormone therapy. Another
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
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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 HER2 status.

The test looks at 70 different genes to determine if the cancer is at low risk or high risk
of coming back (recurring) in the next 10 years. The test results come back as either
“low risk” or “high risk.” This test is also being studied as a way to determine whether
certain women might benefit from chemotherapy.

Prosigha

The Prosigna test can be used to predict the risk of recurrence in the next 10 years in
women who have gone through menopause (postmenopausal) and whose invasive
breast cancers are hormone receptor-positive and HER2-negative. It can be used to
test early-stage cancers that have not spread to the lymph nodes, or early-stage
cancers with no more than 3 positive lymph nodes.

The test looks at 50 genes and classifies the results as low, intermediate, or high risk.

Breast Cancer Index

The Breast Cancer Index test is done on your tumor sample from when you are first
diagnosed. It can be used to predict the risk of recurrence in the 5 to 10 years after
diagnosis in women whose invasive breast cancers are hormone receptor-positive and
have not spread to nearby lymph nodes or have not spread to more than 3 lymph
nodes. It can also help predict who might benefit from hormone therapy for longer
than 5 years.

The test looks at 11 genes and classifies the results as low or high risk.

Hyperlinks
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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.

HER?2 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 ¢ gene chanr3.42 Tm000rg/GSa.0g100 1 72 28;
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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), alpelisib (Pigray), or inavolisib (Itovebi) might be an option, along with the
hormone drug® fulvestrant (and possibly other medicines).

- 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 (Jemperligs ()Tj0g/F2 12 TfO00rg 00 0 0 rg /GS869 gs (gel0 O rc
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- 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 (Burtast cancer.
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If you have been diagnosed with breast cancer, you might need more imaging tests.
Your doctor will talk with you about which of these tests you need.

Imaging tests use x-rays, magnetic fields, sound waves, or radioactive substances to
create pictures of the inside of your body. Imaging tests might be done for a number of
reasons including:

- To look at suspicious areas that might be cancer

- To learn how far cancer might have spread

- To help determine if treatment is working

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

- Chest x-ray

- Computed tomography (CT) scan

- Magnetic resonance imaging (MRI) scan

- Ultrasound

- Positron emission tomography (PET) scan
- Bone scan

Chest x-ray

A chest x-ray* may be done to see if the cancer has spread to your lungs.

Computed tomography (CT) scan

A CT scan? uses x-rays to make detailed cross-sectional images of your body. Instead
of taking 1 or 2 pictures, like a regular x-ray, a CT scanner takes many pictures and a
computer then combines them to show a slice of the part of your body being studied.
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, like the lungs or liver.

CT-guided needle biopsy: If a suspected area of cancer is deep within your body, a

CT scan might be used to guide a biopsy needle into this area to get a tissue sample to
check for cancer.

Magnetic resonance imaging