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Introduction to Cancer 
Genetics:  how it is changing 
medicine today

 Purpose:  to understand how advances in genetics is 
changing our cancer risk management

 Review Updated susceptibility gene panel testing

 New indications for testing in prostate cancer

 To understand where we will be going in the future and 
how we are going to get there.





















Updates and Key features of 
the following Cancer types:

Breast Cancer
Ovarian Cancer
Prostate Cancer





Management Guidelines BRCA1/2 Carriers

Presented By Judy Garber at 2015 ASCO Annual Meeting



Genetic testing in Breast 
Cancer
 Triple negative Breast Cancer under age 60

 Breast cancer under age 45

 Ovarian Cancer with Breast Cancer

 Breast Cancer Ashkenazi Jewish Ancestry

 Breast cancer any age and:

Family history breast in two first degree relatives

Family history  Male breast cancer

Family history pancreatic cancer or young or multiple 
prostate         









PALB2

 Partner and Localizer of BRCA 2

 Homologous DNA repair

 Risk of Breast Cancer overall is 33% by age 70

 Risk is increased to 58% if family history greater than two 
first degree relatives

 ccounts for 2.4% of familial aggregates of breast cancder

 Associated with increased risk of pancreatic cancer 



Next Generation Sequencing

Gene panels
20-200 genes

Exome 25,000
genes

Whole 
Genome
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Panel Testing Results for 
Familial Breast Cancer 



















Prostate Cancer

Most frequently diagnosed cancer in US 
men - 36% of all cancers

Lifetime risk for men in US: 15-20%
241,000 new cases diagnosed in 2012 

(estimated)

5-10% is heritable
~40% under 55y 
Higher in families with

breast/ovarian cancer

5-10%



Factors suggestive of genetic 
contribution to prostate cancer

• multiple affected first-degree relatives (FDRs) with prostate 
cancer, including three successive generations with prostate 
cancer in the maternal or paternal lineage; 

• early-onset prostate cancer (age ≤55 years);
• prostate cancer with a family history of other cancers (e.g., 

breast, ovarian, pancreatic
• Hox13 has been shown to account for Hereditary prostate 

cancers, but only 3% of young prostate cancers, favorable 
prognosis.





Families with Prostate 
cancer and other cancers

 Pritchard et al. NEJM 2016
 11.8% of men with met PCa had germline DNA repair 

gene mutations

 BRCA2 > ATM >CHEK2 >BRCA1 >RAD51D >PALB2

 No association with + FH of PCa

 Associated with +FH of other cancers: breast cancer 
(24), ovarian cancer (10), leukemia/lymphoma (6), 
pancreas cancer (7), other GI cancers (18).  





Prostate cancer Consensus:
Candidates for genetic testing

 Hereditary syndrome features: HBOC, 
Hereditary Prostate cancer, Lynch 
Syndrome

Men with Metstatic castrate resistant 
prostate cancer

Men with somatic (tumor sequencing) 
that identified likely germline risk genes.

 Testing should be performed in the 
setting of education and shared 
decision making



Fig 1. Framework for genetic evaluation of inherited prostate cancer (PCA).



Consensus conference prostate 
cancer: what genes to test

HOXB13
BRCA1/2
Lynch Syndrome genes
ATM if part of treatment decision 

making





Consensus proposed 
actionability: prostate genetic 
testing
 BRCA2 factored into early screening, 

age 40 or ten years prior to earliest 
prostate cancer, yearly and factor into 
management for early stage Prostate 
cancer

 HOXB13 age 40 or ten years prior to 
earliest prostate cancer, yearly 

 BRCA1 and ATM factor into 
management for late stage Prostate 
cancer



Whats Next in susceptibility 
testing in prostate cancer

 Improved Estimates of risk of high 
gleason score prostate cancer 
associated with known genes

 Discovery of additional genes and risks 
of prostate cancer

 Role of DNA repair defects in optimal 
treatment

 Role of MRI screening in high risk men









What are the challenges to 
genetic testing

 Panel Testing leads to 30-50% variants of unknown 
significance  VUS

 80-90% of patients who have a familial pattern of cancer 
will test negative on genetic testing, and approximately 
50% of familial cancers remain unexplained

 A negative test does not mean that there is no increased 
risk

 Some inherited testing can affect treatment
 The ability of tumor (somatic) testing to detect inherited 

mutations is variable
 Marketing of genetic tests to the public has led to great 

public interest and considerable misunderstanding
 Costs vary greatly



Normal Message: 

THEBIGREDDOGRANOUT

THE BIG RED DOG RAN OUT

Deletions:

THE BIGR EDD OGR ANO UT

Types of 
Mutations



Variants of Unknown 
Significance

 THE BIG RED DOG RAN OUT

 THE BAG NED DOG RAN OUT





Unexplained Familial Risk



Negative Genetic testing is 
Not Enough
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Reprinted with permission from Ponder B: Genetic Testing for Cancer Risk. Science 1997; 278:1050-4.
Copyright 1997 American Association for the Advancement of Science
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“Direct to consumer” 
genetic testing

 Ancestry.com*
 23andME
 Color

 *“for entertainment purposes only”



Direct to Consumer

 Medical testing, is approvedfor limited medical 
information

 FDA approval 2018  what does it mean: “the agency 
has determined that the benefits of the product 
outweigh the known risks for the intended use”

 The biggest challenge, by far, will be to understand 
why and how the correct interpretation of DNA results 
can vary between people.



Direct to consumer



The Results phase of Cancer 
Genetic Risk Assessment

 Uninformative test result: what does it mean?

 For the individual who already has a diagnosis, the goals are 
broader

 Testing performed to improve outcome:

 Estimate risk and offer interventions to improve risk of a second or 
additional cancer in the future

 Potential to modify treatment:  currently true in some early breast 
cancer, and in advanced breast, pancreatic cancer, ovarian 
cancer, prostate cancer, possibly colorectal cancer



Conclusion
 Germline genetic testing is standard of care for high risk 

individuals when test results will change patient 
management

 Best established in breast, ovarian cancer, and lynch 
syndrome

 Panel testing is readily available

 Panel testing results in identification of additional gene 
testing when patients undergoing testing are BRCA 
negative about 10% of the time.  

 Risk estimates are likely to be variable based on the 
clinical context

 The availability of genetic testing data is being made 
available of the interpretation data and precise 
estimates are necessary to identify true clinical value

 Gene testing of tumors and panel testing also mean an 
large portion of the population will encounter results 
they had not expected without counseling.  Education 
and research are key.
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