


Ovarian Cancers: 
11% –15% 

BRCA1/2-related  

Hereditary:	
  Number	
  of	
  
recognized	
  genes/syndromes:	
  
•	
  BRCA1/BRCA2	
  
•	
  Li	
  Fraumeni	
  (p53)	
  
•	
  Cowden	
  (PTEN)	
  
•	
  Peutz-­‐Jeghers	
  (LKB1/STK11)	
  
•	
  Ataxia	
  Telangiectasia	
  (ATM)	
  
•	
  Diffuse	
  hereditary	
  gastric	
  
	
  syndrome	
  (CDH1/E-­‐cadherin)	
  





LifeQme	
  60-­‐80%	
  
(vs.	
  13%	
  Sporadic)	
  



Chen	
  and	
  Parmigiani	
  JCO	
  2007;25:1329	
  

LifeQme	
  20-­‐50%	
  
(vs.	
  1.4%	
  Sporadic)	
  







Risk	
  of	
  A	
  Muta-on	
   Life-me	
  Risk	
  of	
  
Breast	
  Cancer	
  

BRCAPRO	
  
(breast,	
  ovarian,	
  colorectal,	
  endometrial,	
  pancreaEc)	
  

BRCAPRO	
  

Tyrer-­‐Cuzick	
   Tyrer-­‐Cuzick	
  

BOADICEA	
  
(Breast	
  and	
  Ovarian	
  Analysis	
  of	
  Disease	
  

Incidence	
  and	
  Carrier	
  EsQmaQon	
  Algorithm)	
  

BOADICEA	
  

Myriad	
  

Claus	
  and	
  Gail	
  Models	
  
(but	
  underesEmate	
  risk	
  in	
  mutaEon	
  

carriers)	
  





,	
  





•  BRCAPRO	
  Version	
  4.3:	
  	
  
h[p://www4.utsouthwestern.edu/breasthealth/cagene/default.asp	
  

•  Claus	
  model	
  (BreastCa	
  for	
  Palm,	
  version	
  1.0,	
  copyright	
  2001):	
  	
  
h[p://www.palmgear.com/index.cfm?
fuseacQon=so`ware.showso`ware&prodID=29820	
  

•  Tyrer-­‐Cuzick	
  (IBIS	
  Breast	
  Cancer	
  Risk	
  EvaluaEon	
  Tool,	
  RiskFileCalc	
  
version	
  1.0,	
  copyright	
  2004)	
  Available	
  by	
  contacEng	
  
IBIS:	
  ibis@cancer.org.uk	
  

•  BOADICEA:	
  h[p://www.srl.cam.ac.uk/genepi/boadicea/
boadicea_intro.html	
  

•  Gail:	
  www.cancer.gov/bcrisktool	
  



•  Review	
  family	
  tree	
  (pedigree)	
  

•  Assess	
  personal	
  risk	
  of	
  BC	
  

•  Assess	
  risk	
  of	
  hereditary	
  of	
  BC	
  

•  Determine	
  need	
  for	
  tesEng	
  

•  IniEate	
  tesEng	
  

•  Pre-­‐	
  and	
  post-­‐test	
  counseling	
  



Blood	
  Draw	
  or	
  Oral	
  Rinse	
  





•  BRCAnalysis	
  Full	
  Sequence	
  TesEng	
  ($3,400)-­‐	
  
–  90%	
  DetecEon	
  Rate	
  
–  TesEng	
  for	
  Known	
  Family	
  MutaEon	
  (only	
  $450)-­‐Fully	
  informaEve	
  
–  Ashkenazi	
  (3	
  common	
  founder	
  mutaEons)-­‐(only	
  $550)-­‐97%	
  DetecEon	
  Rate	
  

•  BART-­‐BRACAnalysis®	
  Rearrangement	
  Test	
  (BART),	
  	
  
–  detects	
  rare,	
  large	
  cancer-­‐associated	
  rearrangements	
  of	
  the	
  DNA	
  in	
  the	
  

BRCA1	
  and	
  BRCA2	
  genes	
  (2-­‐3%	
  addiEonal	
  detecEon)	
  
–  Performed	
  rouEnely	
  only	
  when	
  certain	
  criteria	
  are	
  met	
  

•  Otherwise,	
  $700	
  if	
  ordered	
  otherwise	
  	
  	
  
–  Performed	
  if	
  "no	
  mutaEon	
  detected”	
  but	
  strongly	
  suspicious	
  
–  Or	
  if	
  results	
  show	
  "geneEc	
  variant	
  of	
  uncertain	
  significance"	
  or	
  "geneEc	
  

variant,	
  favor	
  polymorphism”	
  



•  Test	
  youngest	
  at-­‐risk	
  individual	
  or	
  Youngest	
  
person	
  with	
  breast	
  cancer	
  	
  

•  Test	
  Living	
  Cancer	
  Survivor	
  First,	
  
–  If	
  proven	
  BRCA1/2+,	
  Test	
  relaEves	
  only	
  for	
  specific	
  
mutaEon	
  

–  If	
  BRCA1/2-­‐,	
  may	
  sEll	
  consider	
  tesEng,	
  or	
  add	
  BART	
  

•  If	
  no	
  living/accessible	
  cancer	
  Survivor	
  
–  Full	
  Sequence	
  or	
  Ashkenazi	
  	
  











Digital	
  Mammographic	
  Imaging	
  Screening	
  Trial	
  (D-­‐MIST)	
  2005	
  



•  Digital	
  Mammography	
  more	
  sensiEve	
  	
  
–  In	
  pre	
  –	
  and	
  peri	
  menopausal	
  women	
  
– Women	
  with	
  mammographically	
  dense	
  breasts	
  (any	
  
age)	
  

•  Equal	
  sensiEvity	
  
–  Post-­‐menopausal	
  women	
  
– Women	
  with	
  fahy	
  breasts	
  

•  Applies	
  to	
  general	
  populaEon	
  

Pisano	
  ED.	
  	
  N	
  Engl	
  J	
  Med	
  2005;	
  353:1773-­‐1783	
  







•  CA	
  Cancer	
  J	
  Clin	
  2007;57:75–89	
  

CA	
  Cancer	
  J	
  Clin	
  2007;57:75–89	
  





Risk	
  Group	
   BRCA1	
   BRCA2	
   High	
  Risk	
  
30-­‐50%	
  Risk	
  

Moderate	
  Risk	
  
15-­‐30%	
  Risk	
  

Mammo	
  
SensiEvity	
  

25%	
   62%	
   46%	
   47%	
  

MRI	
  SensiEvity	
   67%	
   69%	
   77%67%	
   67%	
  



Warner	
  E,	
  Annals	
  Int	
  Med	
  2008;148:671	
  



JAMA	
  2001;286:2251;	
  	
  Lancet	
  2000;356:1876;	
  JCO	
  2004;	
  22:2328;	
  	
  
JCO	
  2006;24:2437;	
  Int	
  J	
  Cancer	
  2006;118:	
  2281	
  



RRSO	
  HR	
  0.41	
  (p=.03)	
  
Tam	
  HR	
  0.62	
  (p=.12)	
  

For	
  women	
  diagnosed	
  <	
  50	
  y.o,	
  HR	
  for	
  combina-on	
  BSO	
  and	
  Tam	
  0.09	
  

Metcalfe	
  K,	
  et	
  al.	
  J	
  Clin	
  Oncol	
  22:	
  2328,	
  2004	
  





Domchek SM, Friebel TM, Singer CF, et al. 
Journal of the American Medical Association 

2010;304(9):967-975 







•  Risk-reducing Mastectomy reduced risk of 
breast cancer (median F/u 3 yrs) 

0% (0/247) BRCA1/2 BPM   

Vs 

7% (98/1372) in No BPM 



•  BSO reduced risk of Ovarian Cancer  
•  7.4%  1.8 % in BRCA1 (HR 0.31) 
•  3.2%  0% in BRCA2  

•  BSO reduced risk of Breast Cancer 
•  20.4%  13.6 % in BRCA1 
•  23.4  7.0%  in BRCA2 





•  Among BRCA1 and 2 Mutation Carrier,  
•  Risk-reducing mastectomy virtually eliminated risk of 

breast cancer 

•  BSO was associated with lower Ovarian cancer risk 
and mortality in BRCA1 and BRCA2  

•  BSO was associated with lower Breast Cancer 
incidence and mortality in BRCA1 and BRCA 2 with 
h/o BC, but did not benefit BRCA1/2 with prior h/o 
BC (tx effect?) 

•  BSO was associated with improved all-cause 
mortality (better if no prior h/o BC) 



•  First time BSO has been shown to provide a  mortality 
benefit; Emphasizes the importance of BRCA testing 

•  Underscores the value of BPM and BSO in both BRCA 1 
and 2 subgroups, particularly in individuals not yet 
affected by cancer 

•  Benefits of BC risk reduction less in women who have 
reached natural menopause or are post-menopausal due 
to prior breast cancer treatment, but benefits persists for 
Ovarian cancer risk reduction  

•  These data do not apply to non-BRCA 1 or 2 Carriers 





Breast Cancer in Mutation Carriers 
Local Therapy Issues 

•  BCT	
  results	
  in	
  good	
  local	
  control	
  
–  	
  Over	
  long	
  term,	
  carriers	
  have	
  increased	
  risk	
  
ipsilateral	
  breast	
  cancer	
  

•  High	
  rate	
  of	
  contralateral	
  breast	
  Cancer	
  

Pierce	
  JCO	
  2000;	
  Pierce	
  SABCS	
  2003;	
  	
  
Robson	
  Cancer	
  2004;	
  Haffty	
  Lancet	
  2002;	
  

	
  	
  	
  Metcalfe	
  JCO	
  2004;	
  Seynaeve	
  Eur	
  J	
  Can	
  2004;	
  Pierce	
  et	
  al.	
  JCO	
  2006;24:2437	
  



Contralateral Breast Cancer 
Cumulative Risk Influenced by Age at 

Diagnosis 
•  Slightly	
  higher	
  risk	
  for	
  BRCA1	
  than	
  BRCA2	
  carriers	
  
•  Annual	
  risk	
  ~	
  0.5%/yr	
  in	
  age	
  matched	
  non-­‐carriers	
  

Graeser	
  et	
  al.	
  JCO	
  2009;27:5887;	
  	
  
Malone	
  et	
  al.	
  JCO	
  2010;28:2404	
  



Overall	
  Incidence	
  1%	
  

BRCA1	
   BRCA2	
  

~4%	
   15%	
  	
  	
  

LifeEme	
  Risk	
  of	
  BC	
  =	
  6%	
  Life	
  

Associated	
  Cancers	
  

Prostate	
  (RR	
  1-­‐3)	
   Prostate	
  (RR	
  4.6)	
  

Pancreas	
  (4-­‐7%;	
  10%	
  AJ)	
  

Melanoma	
  	
  (RR	
  3.2)	
  

Pancreas	
  	
  (RR	
  2-­‐8)	
  

Stomach	
  (RR	
  2.6)	
  

Liede	
  A.	
  	
  JCO	
  2004;22:735-­‐742	
  



•  Annual	
  Prostate	
  Specific	
  AnEgen	
  and	
  DRE	
  
•  Regular	
  Breast	
  Self	
  Exam	
  

•  Annual	
  Skin	
  Exams	
  

•  Annual	
  Eye	
  Exam	
  




