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Hereditary Breast Cancer

What is Beast Cancer?
A malignant (cancerous) tumor that starts on the cells of the breast.

Is breast cancer hereditary?

Breast cancer is not usually hereditary, and most of the time happens as a sporadic
case in the family, About 5-10% of breast cancers are hereditary. The most common
hereditary cause of breast cancer is mutations in the BRCAT or BRCA2 genes.

How do | know if the breast cancer in my family is hereditary?

- The patient has several first-degree relatives (mother, father, sisters, brothers,
children) with cancer.

« The patient has a family member who has been diagnosed with cancer at a young
age (<50 years old)

- If amale in the family was diagnosed with breast cancer.

- Several different types of cancer in the same person

» Many relatives on one side of your family have had the same type of cancer.

+One ormore family members have already had genetic testing that found a mutation.

How do people inherit breast cancer?

The human body is composed of trillions of cells. They provide structure for the
body, take in nutrients from food, convert those nutrients into energy, and carry out
specialized functions. Cells also contain the body’s hereditary material and can make
copies of themselves.

Cells have many parts, each with a different function. Some of these parts, called
organelles, are specialized structures that perform certain

tasks within the cell. The nucleus serves as the cell's command center, sending
directionstothecelltogrow, mature, divide, ordie. ltalsohouses DNA(deoxyribonucleic
acid), which is the cell's hereditary material. DNA has small sections called the genes.
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A geneisthe basic physical and functional unit of heredity. Genes are made up of DNA.
Some genes act as instructions to make molecules called proteins. However, many
genes do not code for proteins. It is estimated that humans have between 20,000 and
25,000 genes.

Every person has two copies of each gene, one inherited from each parent. Most
genes are the same in all people, but a small number of genes (less than 1 percent of
the total) are slightly different between people.

The mutationis a change in the structure of a gene that stops the gene from working,
resulting in avariant form that may be transmitted to subsequent generations causing
diseasessometimes.

Genetic mutations can change how proteins function. Some types of genetic
mutations change proteins in ways that cause healthy cells to become cancerous.
Genetic mutations can change how proteins and cells function. This infographic
outlines how proteins are made from genes and explain certain types of genetic
mutations that are found in cancer.

No, breast cancer is sporadic in 90% of the

cases. Most cancers are related to environmental,
lifestyle, or behavioral exposures. The term
«environmental’, refers to everything outside

the body that interacts with humans.
Only in 5-10% of the times breast
cancer happens due to genetic
mutations in one of the genes
related to breast cancer.
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What are the environmental factors that cause breast cancer?

- Being female « Sterss

« Exposure to radiation « Persistent organic pollutants

« Obesity « No Physical Activity

« Smoking « Alcohol

- No Breastfeeding. - Having never been pregnant.

- Late age at Menopause « Postmenopausal hormone therapy.

« Increased consumption of red meat and processed meat
« Decreased consumption of fruits and vegetables

« Decreased consumption of calcium and vitamin D.

- Beginning your period at a younger age

- Taking oral Contraceptives for a long period of time.

« Having your first child at an older age.

What are the genes associated with increased risk of breast cancer?

There is more than one gene associated with breast cancer for example
(BRCAT1, BRCA2 PALB2, PTEN, and TP53).
A blood genetic test will show if you have any mutation in any of these genes.

BRCA1& BRCA2 ADDITIONAL GENES
oy & INBRCAPLUS &
Upto 50 % BREAST NEXT
2 12-30 %

UNKNOWN
” 20 7%
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What is the chance that a female with a change in BRCA gene will develop
breastcancer?

Pathogenic mutations in the BRCA genes increase the risk of breast cancer.

1- Females with BRCAT mutations have 87% risk of developing breast cancer
in her lifetime.

2- Females with BRCA2 mutations have 84% of developing breast cancer

in her life time.

3- If a female was negative for any mutation in any of the genes associated
with breast cancer then her risk is just like the population risk.

Is there any test that | can do to know if | am at risk of breast cancer?

If you have a strong family history of breast cancer or other cancers, your doctor may
recommend a blood test to help identify specific mutations in BRCA genes or other
genes that are being passed through your family.

Consider asking your doctor for a referral to a genetic counselor, who can review your
family health history. A genetic counselor can also discuss the benefits, risks and
limitations of genetic testing to assist you with shared decision-making.

What if no mutation was identified in BRCA genes?

1- There is a genetic chance that was not detected at this time.
2- The change could be in another gene that was not picked up at this time.

If | am affected with hereditary breast cancer
does this mean that my children will
also inherit this?

There isa50% chance that you
will pass this gene to your
children.
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What is the pattern of inheritance in breast cancer?
Breast cancer is inherited in an autosomal dominant pattern.

Unaffected Affected

807
LR,
181 50 1

Unaffected Affected Affected Unaffected
child child child child

genalive.com 6
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How can we reduce the risk of breast cancer?

1- Ask your doctor about breast cancer screening.

2- Avoid smoking or being a passive smoker.

3- Exercise most days of the week

4- Maintain a healthy weight.

5- Choose a healthy diet

6- Schedule an appointment with your family doctor if you have any breast
pain of any skin changes.
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What are the symptoms of breast cancer?
Signs and symptoms of breast cancer may include:

« A breast lump or thickening that feels different from the surrounding tissue.

- Change in the size, shape or appearance of a breast.

- Changes to the skin over the breast, such as dimpling.

- A newly inverted nipple.

- Peeling, scaling, crusting or flaking of the pigmented area of skin surrounding the
nipple (areola) or breast skin.

« Redness or pitting of the skin over your breast, like the skin of an orange.

How is breast cancer diagnosed?

» Breast exam. Your doctor will check both of your breasts and lymph nodes in your
armpit, feeling for any lumps or other abnormalities.

«Mammogram. A mammogram is an X-ray of the breast. Mammograms are commonly
used to screen for breast cancer. If an abnormality is detected on a screening
mammogram, your doctor may recommend a diagnostic mammogram to further
evaluate that abnormality.

« Breast ultrasound. Ultrasound uses sound waves to produce images of structures
deep within the body. Ultrasound may be used to determine whether a new breast
lump is a solid mass or a fluid-filled cyst.

» Removing a sample of breast cells for testing (biopsy). A biopsy is the only
definitive way to make a diagnosis of breast cancer. During a biopsy, your doctor uses
a specialized needle device guided by X-ray or another imaging test to extract a core
of tissue from the suspicious area. Often, a small metal marker is left at the site within
your breast so the area can be easily identified on future imaging tests.

Biopsy samples are sent to alaboratory for analysis where experts determine whether
the cells are cancerous. A biopsy sampleis also analyzed to determine the type of cells
involved in the breast cancer, the aggressiveness (grade) of the cancer, and whether
the cancer cells have hormone receptors or other receptors that may influence your
treatment options.

9 genalive.com
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« Breast magnetic resonance imaging (MRI). An MRI machine uses a magnet and
radio waves to create pictures of the interior of your breast. Before a breast MRI, you
receive an injection of dye. Unlike other types of imaging tests, an MRI doesn>t use
radiation to create the images.

How can we know the stage of breast cancer in the patient?

- Blood tests, such as a complete blood count
«Mammogram of the other breast to look for signs of cancer
« Breast MRI

- Bone scan

« Computerized tomography (CT)scan

« Positron emission tomography (PET) scan

Not all women will need all of these tests and procedures. Your doctor selects the
appropriate tests based on your specific circumstances and taking into account new
symptoms you may be experiencing.

Breast cancer stages range from O to IV with O indicating cancer that is noninvasive or
contained within the milk ducts. Stage IV breast cancer, also called metastatic breast
cancer, indicates cancer that has spread to other areas of the body.
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Treatments

Your doctor determines your breast cancer treatment options based on your type of
breast cancer, its stage and grade, size, and whether the cancer cells are sensitive to
hormones. Your doctor also considers your overall health and your own preferences.

Most women undergo surgery for breast cancer and many also receive additional
treatment after surgery, such as chemotherapy, hormone therapy or radiation.
Chemotherapy might also be used before surgery in certain situations.

1- Breast cancer surgery

Removing the breast cancer (lumpectomy). During a lumpectomy, which may be
referred to as breast-conserving surgery or wide local excision, the surgeon removes
the tumor and a small margin of surrounding healthy tissue.

Removing the entire breast (mastectomy). A mastectomy is an operation to
remove all of your breast tissue. Most mastectomy procedures remove all of the
breast tissue — the lobules, ducts, fatty tissue and some skin, including the nipple and
areola (total or simple mastectomy).

2- Radiation therapy

Radiation therapy uses high-powered beams of energy, such as X-rays and protons,
to kill cancer cells. Radiation therapy is typically done using a large machine that aims
the energy beams at your body (external beam radiation). But radiation can also be
done by placing radioactive material inside your body (brachytherapy).

External beam radiation of the whole breast is commonly used after a lumpectomy.
Breast brachytherapy may be an option after a lumpectomy if you have a low risk of
cancer recurrence.

Doctors may also recommend radiation therapy to the chest wall after a mastectomy
for larger breast cancers or cancers that have spread to the lymph nodes.

Breast cancer radiation can last from three days to six weeks, depending on the
treatment. A doctor who uses radiation to treat cancer (radiation oncologist)
determines which treatment is best for you based on your situation, your cancer type
and the location of your tumor.
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Side effects of radiation therapy include fatigue and a red, sunburn-like rash where
the radiation is aimed. Breast tissue may also appear swollen or more firm. Rarely,
more-serious problems may occur, such as damage to the heart or lungs or, very
rarely, second cancers in the treated area.

3- Chemotherapy

Chemotherapy uses drugs to destroy fast-growing cells, such as cancer cells. If your
cancer has a high risk of returning or spreading to another part of your body, your
doctor may recommend chemotherapy after surgery to decrease the chance that the
cancer will recur.

Chemotherapyis sometimes given before surgeryinwomenwith larger breast tumors.
The goalisto shrink a tumor to a size that makes it easier to remove with surgery.
Chemotherapy is also used in women whose cancer has already spread to other parts
of the body. Chemotherapy may be recommended to try to control the cancer and
decrease any symptoms the cancer is causing.

Chemotherapy side effects depend on the drugs you receive. Common side effects
include hair loss, nausea, vomiting, fatigue and an increased risk of developing
an infection. Rare side effects can include premature menopause, infertility (if
premenopausal), damage to the heart and kidneys, nerve damage, and, very rarely,
blood cell cancer.

4- Hormone therapy

Hormone therapy — perhaps more properly termed hormone-blocking therapy — is
used to treat breast cancers that are sensitive to hormones. Doctors refer to these
cancers as estrogen receptor positive (ER positive) and progesterone receptor
positive (PR positive) cancers.

Hormone therapy can be used before or after surgery or other treatments to decrease
the chance of your cancer returning. If the cancer has already spread, hormone
therapy may shrink and control it.
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Treatments that can be used in hormone therapy include:
- Medications that block hormones from attaching to cancer cells (selective
estrogen receptor modulators)
« Medications that stop the body from making estrogen after menopause
(aromatase inhibitors)
« Surgery or medications to stop hormone production in the ovaries
Hormone therapy side effects depend on your specific treatment, but may include
hot flashes, night sweats and vaginal dryness. More serious side effectsinclude a
risk of bone thinning and blood clots.

5- Targeted therapy drugs

Targeted drug treatments attack specific abnormalities within cancer cells. As an
example, several targeted therapy drugs focus on a protein that some breast cancer
cells overproduce called human epidermal growth factor receptor 2 (HER2). The
protein helps breast cancer cells grow and survive. By targeting cells that make too
much HERZ2, the drugs can damage cancer cells while sparing healthy cells.
Targeted therapy drugs that focus on other abnormalities within cancer cells are
available. And targeted therapy is an active area of cancer research.

Your cancer cells may be tested to see whether you might benefit from targeted
therapy drugs. Some medications are used after surgery to reduce the risk that the
cancer will return. Others are used in cases of advanced breast cancer to slow the
growth of the tumor.
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