
Hereditary cancer 



Hereditary vs acquired changes 

o Cancer is always a 
genetic disease 

• Somatic mutations 
acquired 

 

o Cancer mutations are 
sometimes inherited 

• Germline 



Heritability of  cancers  
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FRR (total) from Utah families 
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FRR (sibling) from Swedish families 

Testicular cancer 

Risk to sibling of affected 
individual is 8-9 times 
higher than risk in the 
general population 

Risch N. Cancer Epidemiol Biomarkers Prev July 2001 10; 733 

Familial Recurrence Risk 



Minimum elements  for  adequate  fami ly  

histor y  of  cancer  

o Taken at diagnosis and 
updated regularly 

o 1st and 2nd degree relatives 

o Ask the following questions 
about each member of the 
family who has cancer: 
•Type of primary cancer 
•Age at diagnosis of primary 
•Lineage (maternal or paternal) 
•Ethnicity 
•Results of any genetic testing 

American Society of Clinical Oncology Expert Statement, 2014 



Features of  hereditary cancers  

o In the individual patient: 
• Multiple primary tumors in the same organ or 

different organs 

• Bilateral primary tumors in paired organs or 
multifocality within a single 

• Younger-than-usual age at tumor diagnosis 

• Tumors with rare histology 

• Tumors occurring in the sex not usually affected 

o In the patient’s family: 
• First-degree relatives with same tumor history 



Genet ic  basis  of  heredi tar y  breast  cancer  

Couch FJ. et al. Science (2014); 343: 1466-70.  

o First degree family history increases 
risk 2-fold 

o Only 5-10% of breast cancer is 
hereditary 

o Inheritance is complex at the disease 
level, but some individual genes 
behave in Mendelian fashion 

o BRCA1/2 – Hereditary Breast and 
Ovarian Cancer 



Genet ic  basis  of  heredi tar y  colon cancer  

o Family history increases risk 2-4 fold 

 

 

o Familial adenomatous polyposis 
(FAP) 

• Mutations in APC gene 

 

o HNPCC – Lynch Syndrome 

• Mutations in DNA repair enzyme 
genes MLH1, MSH2, MSH6, PMS1, or 
PMS2 

• accounts for 2%–5% of the total 
burden of colorectal cancer 

 



Knudson’s  2  Hit  hypothesis  for  tumor 

suppressor  genes  

o Tumor suppressors are recessive at cellular level 
o Inherited cancers behave as dominant trait 

Time 

Sporadic cancer  

2 acquired 
mutations 

Inherited cancer  

1 inherited and 1 
acquired mutation 



Famil ia l  cancer  syndromes  

http://cancerprogressreport.org/2013/Documents/2013_AACR_CPR_FINAL.pdf 



Li Fraumeni pedigree 



When to seek genetic counseling  

Lu, KH, et al. J Clin Oncol. 2014 Mar 10;32(8):833-40. 



Should my patient  undergo genetic 

test ing? 

Lu, KH, et al. J Clin Oncol. 2014 Mar 10;32(8):833-40. 



Resources for  locating cancer genetics 

special ists  

Lu, KH, et al. J Clin Oncol. 2014 Mar 10;32(8):833-40. 



Genet ic  test ing for  known cancer  

suscept ibi l i ty  genes  

o A negative test result is no guarantee that cancer 
WILL NOT develop 

o A positive test result is no guarantee that cancer 
WILL develop 

o Risk management strategies for a positive test 
(e.g. BRCA1 – breast cancer) 
• Surveillance 

• Hormone therapy 

• Lifestyle changes 

• Prophylactic surgery 

 



Question 

o Cancer is primarily due to which type of 
mutations, somatic or germline? 



Answer 

o Cancer is always a somatic disease; only 5-10% 
of cancers are inherited. 

 


