
Identifying Your Risk for Hereditary 
Breast and Ovarian Cancer
Sydney Brehany, MD
Rocky Mountain Cancer Centers
720-673-8238

Breanna Roscow, MS CGC
Myriad Genetics



You may have seen….



…or have even been curious…



…but what does hereditary cancer really mean?



• All cancer is genetic, 
but not all cancer is 
hereditary.
• Cancer is caused by the 

abnormal growth of 
cells.
• Abnormal growth can 

start when naturally 
occurring DNA damage 
builds up.

Genetics of Cancer 
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• Genetic variation is normal
• Everyone is unique and no 

two people are the same.

• Slight differences in the DNA 
code from person to person 
is what causes the variation 
we see in the human 
population.

• Mutations are typically harmful
• Genetic changes that inhibit 

normal cell function.

• Can be responsible for causing 
a disease.

Variants vs. Mutations



• Hereditary cancer is caused 
when a gene mutation is 
passed down through a family.
• Can be inherited from either 

mother or father

• Only 5-10% of diagnosed 
cancers are considered 
hereditary.

• Familial cancer is when we see 
more cancer than we expect, 
but no gene mutation can be 
found on testing.

Genetics of Cancer
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Identifying Hereditary Cancer

• Collect a family history
• Look for “red flags”
• Undergo genetic testing for genes known to cause hereditary cancer



Identifying Hereditary Cancer

Why is it important to identify individuals with hereditary cancer?



Medical Management Options



• Can be for 1 gene or multiple 
genes at a time.

• Typically uses either a blood 
or saliva sample to collect 
DNA.

• Laboratories perform the 
sequencing and classify any 
variants found into different 
categories.

Genetic Testing for Hereditary Cancer



DTC Genetic Testing

• Direct to Consumer (DTC) genetic testing has become more 
and more popular.
• DTC is testing not ordered by a health care provider.
• The sensitivity of DTC genetic testing is much lower than 

diagnostic testing.
• Mutations can be missed!
• Not all genes may be analyzed!

• FDA has issued a warning about DTC genetic tests:
• “the test does not diagnose cancer or any other health conditions 

and should not be used to make medical decisions. Results should be 
confirmed in a clinical setting before taking any medical action." 



Genetic Testing Results



Genetic Testing Results



• Testing guidelines are based 
on personal and/or family 
history of cancer.
• Testing is typically covered by 

insurance for those who meet 
guidelines.
• Cost of testing has decreased 

tremendously. 
• GINA is a federal law that 

prohibits discrimination based 
on genetic testing.
• Some states have additional 

protections.
• CO has protections for long- and 

short-term disability insurance

Genetic Testing Costs / 
Legal Protections



Breast Cancer Overview

• US General population risk 12.4% (1 in 8 women)
• Approximately 264,000 women and 2,400 men are diagnosed each 

year
• Over 3.8 million breast cancer survivors living in the US in 2020
• Average 5-year survival is 90.8%, black women have the highest 

death rate from breast cancer
• Average age of diagnosis is 63 for White women & age 60 for Black 

women
• Approximately 12-14% of all breast cancers diagnosed are due to a 

hereditary cause



Diagnosing Breast Cancer

• Physical Exam:
• Self-exam or clinical exam

• Lump/mass or pain/swelling in 
breast or axilla

• Asymmetry, skin or nipple changes
• Imaging:

• Mammogram
• Ultrasound
• Breast MRI

• Biopsy:
• Tissue is sent to pathology to 

confirm diagnosis
• Ductal carcinoma in-situ
• Invasive ductal/lobular



Spectrum of Breast Cancer Risk

(Saslow, et al., 2007)

Average
•Lifetime risk <15%
•Annual 

mammogram 
starting age 40

•No evidence to 
suggest breast MRI 
necessary

Intermediate
•Lifetime risk 15-

20%
•Annual 

mammogram 
starting age 40

•Not enough 
evidence to make a 
recommendation 
for or against 
annual breast MRI

High
•Lifetime risk ~20-

25% or greater
•Annual breast MRI  

and mammograms 
generally 
recommended

Hereditary
•High risk for breast 

cancer, risk 
dependent on gene

•Bilateral 
mastectomy or 
increased 
screening

•Possible elevated 
risks for other 
cancers associated 
with the gene



Genes Linked to Hereditary 
Breast Cancer



Overlapping Cancer Risks



Ovarian Cancer Overview

• Female US general population risk 1.1%
• 236,511 ovarian cancer survivors living in the US in 2020
• Average 5-year survival is 50.8%, lower for Black women
• Average age of diagnosis is 63
• Approximately 1 out of 4 (24%) of all ovarian cancers 

diagnosed are due to a hereditary cause



Ovarian Cancer Diagnosis

• Symptoms:
• Bloating
• Trouble eating or feeling full quickly
• Fatigue
• Bleeding or discharge from the vagina that is not normal for you
• Pain or pressure in the pelvic area
• Abdominal or back pain
• A change in bathroom habits, such as more frequent or urgent need to urinate

• Symptoms may be difficult to distinguish from normal menstrual 
symptoms, and some women may not experience any symptoms at all.
• Difficult to detect early because there may not be symptoms unless the 

disease has spread.
• If diagnosed early, about 94% of patients live longer than 5 years after 

diagnosis.



Genes Linked to Hereditary 
Ovarian Cancer



BRCA1/BRCA2 Cancer Risks



BRCA1/BRCA2 Cancer Risks



• Hereditary breast cancer 
doesn’t just affect women.
• Men can be at risk too!
• Male breast cancer
• Prostate cancer
• Pancreatic cancer
• Melanoma
• Other cancers

• Men have the same risk to 
pass a mutation to their 
children.

Cancer Risks for Men



Breast Cancer Risk Management

• Female breast cancer surveillance:
• Breast awareness starting at age 18
• Clinical breast exam every 6-12 months starting at age 25
• Annual breast MRI starting at age 25
• Annual mammogram (in addition to breast MRI) starting at age 30

• Male breast cancer surveillance:
• Breast self-exam training and education starting at age 35
• Annual clinical breast exam starting at age 35
• Consider annual mammogram starting at age 50 (BRCA2 carriers)

• Management can be customized based on the age of cancer 
onset in the family.



Surgical Options for Breast Cancer 
Risk Reduction



Medication Options for Breast 
Cancer Risk Reduction



Surveillance for Ovarian Cancer

• Screening tests that have been studied
• Pelvic Exam
• Transvaginal Ultrasound
• CA-125 assay

• Concerns with these methods
• Finding ovarian cancer by the methods above may not improve health
• False-negative tests can occur
• False-positives tests can occur

• Transvaginal ultrasound combined with CA-125 could be 
considered for BRCA1/2 carriers, although benefit is uncertain



Medication for Ovarian Cancer 
Risk Reduction



Risk Reduction Benefits

1. Hartmann LC, et al. Proc Am Assoc Ca Res 2000
2. Gronwald, et al. Int J Cancer 2006
3. Kauff ND, et al. N Engl J Med 2002 
4. Rebbeck TR, et al. N Engl J Med 2002 
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Moving Beyond Risk Reductions

• Individuals with a diagnosis of breast or ovarian cancer and a 
known BRCA mutation may benefit from targeted therapies.
• PARP inhibitors target the defect in cell division resulting from BRCA 

mutations
• Available as treatment for both breast and ovarian cancers



How Do PARP-inhibitors Work?

DNA damage

Single strand 
break (SSB)

Double strand 
break (DSB)

Unrepaired 
SSB

Base excision repair 
(BER) 
PARP

Homologous 
recombination repair 

(HRR) BRCA

DNA repair → Cell survives 
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How Do PARP-inhibitors Work?

DNA damage

Single strand 
break (SSB)

Double strand 
break (DSB)

Unrepaired 
SSB

PARP inhibitor 
(PARPi) BRCA1/2 mutation

DNA damage accumulates → Cell death 



OlympiA Trial
Localized Breast Cancer

SOLO1 Trial
Advanced Ovarian Cancer

Moving Beyond Risk Reductions

(Tutt ANJ, et al. 2021)

(Moore K, et al. 2018)



Seeking Care

• If you’re concerned about possibly 
having hereditary cancer in your family, 
what should you do?
• Speak to your doctor
• Ask if a referral is right for you
• Collect your family history information
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• Document as many relatives 
as you are able to
• First-degree = parents, siblings, 

children
• Second-degree = aunts, 

uncles, grandparents
• Third-degree = cousins, great-

aunts, great-uncles
• Make note of current age or 

age at death for each 
relative

• List ANY cancers and/or 
tumors and what age they 
were diagnosed
• Colon polyps and benign 

tumors count!
• Ask if a cancer was 

metastatic and/or what the 
primary cancer was
• Note: brain, bone, liver and 

lung are common sites of 
metastases

Tips for Collecting Family History

*Ask whether family members have ever had genetic testing and if so 
whether you can have a copy of their results*



Tips for Collecting Family History

• Example Family History:
• Mother, alive at age 65, diagnosed with breast cancer at age 60.
• Maternal aunt, died at age 72, colon polyps x5, all after age 50.
• Paternal grandmother, died at age 80, diagnosed with uterine cancer 

at age 55.
• Sister, alive at age 38, skin cancer diagnosed at age 38.
• Paternal uncle, alive at age 60, diagnosed with prostate cancer at 

age 58, metastasized to liver.
• Maternal aunt, died at age 63, diagnosed with lung cancer at age 62, 

20 year + history of tobacco use.



Thank you!
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