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Objectives
● Understand the role of inherited genetic mutations in cancer risk and the 

importance of family history in assessing susceptibility 
● Learn the process of genetic testing, including its implications for cancer 

prevention, early detection and personalized treatment options 



What is a gene? 
● A gene is made of DNA which carries instructions to make proteins 



Genetic Mutation 



How are genes inherited? 
● One gene is inherited from each 

biological parent



Autosomal Dominant Inheritance 

● 50% chance of inheriting 
mutation from parents 

● Same for both males and 
females



Autosomal Recessive Inheritance 
● Both parents have to be carriers 

of the mutation in order for a 
child to be “affected”

● 25% chance children would 
inherit both mutations 

● Same for males and females 



Cancer: Hereditary, Familial, or Sporadic 



Does having a gene mutation mean that you will end up 
with cancer at some point in your lifetime? 



Germline vs. Somatic mutations 
Germline 

● A change in the gene that 
was inherited and caused 
an increased risk for 
cancer, known as 
hereditary cancer 

● Only 5-10% of cancer is 
hereditary 

Somatic 

● A genomic mutation is a 
change in the gene that 
arose in the tumor 

● Most cancers are sporadic 



Two Hit Hypothesis 



Do you qualify for genetic testing? 
Family History: 

● A gene mutation in a family member 
● Breast cancer at 49 or younger
● Two breast cancers in relatives at any 

age 
● Three or more breast cancers on the 

same side of the family at any age 
● Ashkenazi Jewish ancestry with breast 

cancer at any age 
● Ovarian or male breast cancer at any 

age 
● Metastatic prostate cancer or 

pancreatic cancer (1st degree relative)
● Uterine or colorectal cancer at age 49 

or younger (1st degree relative) 

Personal History: 

● Breast cancer at any age 
● Ovarian cancer at any age 
● Pancreatic cancer at any age 
● Colon or rectal cancer at any 

age 
● Metastatic prostate cancer at 

any age 
● Uterine cancer at age 64 or 

younger 



Genetic Testing Results 

Positive: A variant was identified in a gene which increases risk for cancer 

Variant of uncertain significance: Variant found in a gene testing.  
Unsure if this increases risk for cancer

Negative: No variants found in genes that were testing; important to 
know if there is a mutation in another family member as this can impact 
screening recommendations





Knowledge is Power 

● Increased surveillance 
● Risk reducing medications 
● Risk reducing surgery 
● Treatment options 





If your father has a history of pancreatic cancer 
and is BRCA2 positive and you test negative for 
this mutation, would you need to do increased 

pancreatic cancer screening? 



Lifetime Risk of Cancer



Genes Associated with Breast Cancer Risk 



Genes Associated with Ovarian Cancer 



Genes Associated with Colon Cancer 



Genes Associated with Pancreatic Cancer 



Genes Associated with Prostate Cancer 



Genes Associated with Endometrial Cancer 



Genes Associated with Gastric Cancer



Risk of Second Primary Cancer 



Recent NCCN Guideline Changes- September 2024  
● CHEK2- no increased risk of colon cancer 

○ carriers do not need to do increase colonoscopy screening unless they have a family history of 
colon cancer 

● All individuals with diffuse gastric cancer meet genetic testing criteria, regardless 
of age and family history 



What is the process to complete genetic testing? 
● Discuss if you qualify for testing with PCP or OB-GYN 
● Pre-test counseling visit with genetic counselor or provider 
● Testing completed with saliva kit or blood draw 
● Post counseling visit to discuss results and medical management changes 



GINA: Genetic Information Non-Discrimination Act 
● GINA protects most patients from discrimination with health insurance or an 

employer.  Active-duty military personnel are an exception. 

● It does not protect a patient from discrimination with life insurance and 
disability insurance



Case Study #1 
● 56 year old caucasian female, evaluation due to family history of breast cancer 



Personal Information: Case #1 
● Age of menarche: 12 
● Age of first live birth: 22 
● Menopausal status: post menopausal, age 53 
● Hormone replacement therapy use: Yes, had been using for 3 years 
● Breast density: Heterogeneously dense (category C)

Tyrer Cuzick was calculated during clinic visit: Estimated lifetime risk of developing breast 
cancer at 28%.  

● Patient at the time was not planning on doing any additional breast screening-
going to continue with annual screening mammograms and biannual breast 
exams 



Genetic Results- Case #1 

Polygenic Risk Scores (PRS): These are not used alone to make medical management 
guidelines but can be combined together with family history and other risk models like a 
Tyrer-Cuzick to evaluate risk 



Medical Management Change 

● Screening mammogram in June 2023, revealed no abnormalities 
● Proceeded with breast MRI in December 2023- 1.7cm area of 

enhancement was identified in the right breast 
● Biopsy revealed Invasive lobular carcinoma- ER positive, PR 

positive, and HER2 negative 
● Proceeded with bilateral mastectomy 



Case Study #2 
● 49 year old caucasian female, no 

family history of cancer 
● Recently diagnosed with 

multifocal right breast invasive 
ductal carcinoma- ER positive, PR 
positive, and HER2 negative



Genetic Results- Case #2 



Medical Management Change

● Proceeded with breast cancer surgery 
● Shortly after, met with Gynecologic Oncology office and scheduled 

total hysterectomy- no abnormalities identified on pathology 
● Colonoscopy was performed and rectosigmoid adenocarcinoma 

was identified-stage 3 



Case Study #3
● 57 year old caucasian female, established care in clinic due to family history of breast cancer 



Personal Information: Case #2 
● Age of menarche: 12 
● Age of first live birth: 20 
● Menopausal status: post menopausal, age 38
● Hormone replacement therapy use: Yes, for two years after hysterectomy 
● Breast density: Scattered fibroglandular densities (category B)

Tyrer Cuzick was calculated during clinic visit: Estimated lifetime risk of developing 
breast cancer at 11%. 

● Patient was just planning on doing annual screening mammograms 



Genetic Results: Case #3 



Medical Management Change
● Was alternating mammogram and breast MRI every 6 months 
● Recently elected to proceed with prophylactic mastectomies as new 

calcifications were identified on her mammogram 
● Previously had a total hysterectomy at 38 
● With two maternal aunts that had colon cancer- recommend colonoscopy 

screening every 5 years
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QUESTIONS? 
Email: morgan.tooley@nmhs.org


