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Questions
• How is cancer risk and treatment influenced by genetic 

factors?
• When is genetic testing appropriate for survivors with a 

family history of cancer?
• How do I order testing for hereditary cancer risk 

assessment? 
• How should I advise patients choosing direct-access genetic 

testing?
• What is“cell free DNA” testing?



How is cancer risk and treatment influenced by genetic factors?







The Human Genome and Cancer

• All cancers arise from genetic alterations
• Not all genetic changes are inherited!
• About 5-10% of cancer is hereditary
• The Human Genome Project is catalyzing the discovery of cancer 

genes and the development of :
- Predictive tests to identify genetic predisposition
- Diagnostic tests to detect cancer in its earliest stages
- Therapies that target gene abnormalities in cancer cells













What is the difference between Germline and Somatic 
genetic mutations?  When should we test for each?







When is genetic testing appropriate for survivors with a 
family history of cancer?



Case
• 59 year old female who was diagnosed with right invasive breast 

cancer at age 45. 
• She was treated with a right mastectomy and prophylactic bilateral 

salphingo oophorectomy for preventive purposes. 
• She stated that she has begun the genetic counseling process 

many times and “chickened out”
• She is now interested in genetic testing because she has a 25 yo

daughter and is concerned about her daughter’s risk.



Case continued

Family History is significant as below:
• Ovarian Cancer Mother age 50 
• Pancreatic Cancer Mother age 73 
• Pancreatic Cancer Maternal Grandfather 
• Lung Cancer Paternal Uncle 
• Melanoma Paternal Uncle 

How do you advise this patient?











How do I order testing for hereditary cancer risk assessment?



Key Components of Genetic Cancer Risk Assessment



Key Components of the Pre-Test Consultation



Key Components of Results Disclosure

















Case continued – Test results

• Our patient was tested using a multi gene panel that included all 
high and moderate risk Breast cancer genes.

• The patient tested positive for a CHEK2 mutation.  
• CHEK2 is a Tumor Suppressor gene which regulates cell growth 

by controlling cell mitosis/ division.
• Mutations in CHEK2 lead to loss of control of cell division and 

ultimately can lead to cancer.
• CHEK2 is considered a “moderate risk” Breast cancer gene that 

also predisposes patients to other cancers.



Case continued - Surveillance
Cancer screening recommendations for this patient include: 
• High risk Breast Cancer screening with mammography and Breast MRI 

(Strong Evidence – CHEK2)
• Colorectal Cancer screening with colonoscopy(Evidence not well 

established – CHEK2) 
• Thyroid Cancer screening with ultrasound (CHEK2 related increased 

risk).
• Pancreatic Cancer screening with MRI/MRCP and Endoscopic 

Ultrasound based on 2 relatives with Pancreatic Cancer (1st degree and 
2nd degree)



How should I advise patients choosing direct-
access genetic testing?



Case
48 yo African American woman presents to establish care 
Family history includes: 

- Breast cancer in her sister, age 38.  
- Her father died of Prostate Cancer
- Her paternal grandmother was diagnosed with Ovarian Cancer 
- Her Paternal great aunt died of Pancreatic cancer after being treated for Breast 
Cancer.
- None of her relatives pursued genetic testing.

She received a 23&Me test kit for Christmas and was relieved to learn that she 
tested negative for breast cancer genes.  
What do you say to this patient?





Direct Access Genetic Testing
• Customers send a sample and receive results directly from a secure 

website or in a written report
• May not involve a healthcare provider or insurance company.
• Patients can opt-in or opt-out of pre and post test genetic counseling.
• “Polygenic risk scores” allow companies to use participant data and 

self-reported medical history to predict risk.
• May not be generalizable to all populations
• Many vendors have “commercial partners” including pharmaceutical 

industry and companies that recruit for clinical trials.



Single Nucleotide Polymorphism



Problems with Direct Access testing
False positives 

• Significance of VUS may be overstated
False negatives

• Many companies only test for common SNPs NOT representative of all 
cancer causing mutations.

eg: Some Breast Cancer tests only screen for the 3 BRCA mutations found 
in Ashkenazi women

Lack of proper pre and post test counseling
• Many patients do not discuss results with their physicians.
• Testing may not change screening behaviors or outcomes.



What is “cell free DNA” testing?



Case
• 54yo university professor sends a Mychart message requesting 

that PCP order a “blood test for breast cancer screening”.
• Multiple prior mammograms describe dense breasts and patient is 

concerned about the sensitivity of mammography to detect cancer
• Her Google search came up with a paper published as a “poster 

abstract” in a minor clinical journal recommending a commercial 
test for breast cancer screening.

What do you say to your patient?











Summary
• All cancers arise from genetic alterations, BUT not all of these 

mutations are inherited.
• Have a low threshold for referring cancer survivors who are interested 

in testing to a genetic counselor.
• Genetic counselors can help identify the most appropriate testing for 

your patient.
• Be wary of results from commercial direct access genetic testing labs.
• Use caution when ordering cell-free DNA testing – this exciting 

technology may not be appropriate for screening in common cancers.
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