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Familial Risk for OvarianFamilial Risk for Ovarian

Major risk and minor risk genesMajor risk and minor risk genes
Hereditary cancer riskHereditary cancer risk
Sometimes source of cancer risk can be identifiedSometimes source of cancer risk can be identified
Targeted management plan to lower risk and Targeted management plan to lower risk and 
maximize chances for early detectionmaximize chances for early detection



Family History of Ovarian CancerFamily History of Ovarian Cancer
Average woman risk of ovarian cancer is 1Average woman risk of ovarian cancer is 1--2%2%

One close relative with ovarian cancerOne close relative with ovarian cancer
Mother, sisterMother, sister
Lifetime risk is 3Lifetime risk is 3--5%5%

Two close relatives with ovarian cancerTwo close relatives with ovarian cancer
Lifetime risk is about 20%Lifetime risk is about 20%



Hereditary Risk for Ovarian CancerHereditary Risk for Ovarian Cancer

Single gene conferring significant riskSingle gene conferring significant risk

BRCA1BRCA1 and and BRCA2BRCA2

Lynch Syndrome  (Lynch Syndrome  (MLH1, MSH2, MSH6, PMS2MLH1, MSH2, MSH6, PMS2))



BRCA1BRCA1--Associated Cancers:Associated Cancers: 
Lifetime RiskLifetime Risk

Increased risk of other cancers:Increased risk of other cancers:
ColonColon: 10: 10--15%15%
Male breast cancerMale breast cancer: 1: 1--5%5%
PancreaticPancreatic 22--3%3%

Breast cancerBreast cancer 60%60%−−80% (often early age at onset)80% (often early age at onset)

Second primarySecond primary breast cancerbreast cancer 40%40%−−60%60%

Ovarian cancerOvarian cancer 3030--45%  Slightly increased risk of45%  Slightly increased risk of
Uterine and Cervical cancerUterine and Cervical cancer



ASCO

BRCA1BRCA1--Linked Hereditary Linked Hereditary 
Breast and Ovarian CancerBreast and Ovarian Cancer

NoncarrierNoncarrier

BRCA1BRCA1--mutation mutation 
carriercarrier
Affected with Affected with 
cancercancer

Breast, dx 45Breast, dx 45
d. 89d. 89

9292 8686

7373 6868 Ovary, dx 59Ovary, dx 59
d. 62d. 62

Breast,  Breast,  
dx 59dx 59

7171

Breast,  Breast,  
dx 36dx 36

3636



BRCA2BRCA2--Associated Cancers:  Associated Cancers:  
Lifetime RiskLifetime Risk

Other increased risks:Other increased risks:
ProstateProstate:  15:  15--25%25%
PancreaticPancreatic:  3:  3--5%5%
MelanomaMelanoma:  3:  3--5%5%

breast cancerbreast cancer
(60%(60%−−80%)80%)

ovarian cancerovarian cancer
(10%(10%−−20%)20%)

male breast cancermale breast cancer
(5(5--10%)10%)



BRCA2BRCA2--Linked Hereditary Breast CancerLinked Hereditary Breast Cancer

UnaffectedUnaffected

Affected with Affected with 
cancercancer

Mutation carrierMutation carrier

Breast, dx 44Breast, dx 44
d. 48d. 48

Ovary, dx 65Ovary, dx 65
d. 68d. 68

Prostate, dx 64Prostate, dx 64

Breast, dx 33Breast, dx 33
4242

3838 3535

d. 83d. 83



Clinical Management of Clinical Management of 
BRCA MutationBRCA Mutation--Positive PatientPositive Patient

Breast Screening starting at age 25
Mammography Every 12 months
Clinical Breast Exams Every 6 months
Breast Self Exam Every month
MRI screening Every 12 months

(Alternate with mammos)

Ovarian Screening starting at age 30
CA-125 Every 6-12 months
Transvaginal ultrasound Every 6-12 months



Preventative SurgeryPreventative Surgery

Prophylactic Mastectomy
•At least 90% risk reduction
•Subcutaneous mastectomy not recommended

Prophylactic Oophorectomy
•Recommended after childbearing complete
•With or without hysterectomy
•HRT issues for young women

•Shown to reduce BREAST cancer risk by 
at least 50% in pre-menopausal women

•Reduces Ovarian cancer risk dramatically
•Residual risk for primary peritoneal carcinoma
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Risk ReductionRisk Reduction from removing ovaries (oophorectomy) in from removing ovaries (oophorectomy) in 
women with women with BRCA1/2BRCA1/2 MutationsMutations

StudyStudy Ovarian CaOvarian Ca Breast CaBreast Ca

KauffKauff 20022002 85%85% 68%68%
Rebbeck 2002Rebbeck 2002 96%96% 53%53%
RutterRutter 20032003 71%71% **
EisenEisen 20052005 ** 56%56%
Domchek 2006Domchek 2006 89%89% 64%64%
Finch 2006Finch 2006 80%80% **
Rebbeck 2009Rebbeck 2009 80%80% 51%51%



Breast Cancer Risk Post-BPO in pre-menopausal women 
who use short term Hormone Replacement Therapy (HRT)

Rebbeck et al, JCO 2005

HRT after oophorectomyHRT after oophorectomy Breast Ca Risk ReductionBreast Ca Risk Reduction

NoneNone 62%62%

AnyAny 63%63%

Estrogen AloneEstrogen Alone 56%56%

Estrogen + ProgesteroneEstrogen + Progesterone 57%57%



Other Benefits of Prophylactic Oophorectomy in 
BRCA1/2 Mutation Carriers

Breast Cancer MortalityBreast Cancer Mortality 90% reduction90% reduction

Ovarian Cancer MortalityOvarian Cancer Mortality 95% reduction95% reduction

Overall MortalityOverall Mortality 76% reduction76% reduction

Domchek et al, Lancet Oncology 2006



Ignorance is not blissIgnorance is not bliss
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BRCA1 familyBRCA1 family

40y 43y 46y 38y 31y

Breast 61 Renal cell 55Breast 40

Lung 70Prostate 60
Colon 60

Ovary 30 Ovary 36Ovary 51

B1

40y 43y 46y 38y 31y

Breast 61 Renal cell 55Breast 40

Lung 70Prostate 60
Colon 60

Ovary 30 Ovary 36Ovary 51

B1B1

B1 B1



BRCA1 familyBRCA1 family

40y 46y 38y 31y

Breast 61 Renal cell 55Breast 40

Lung 70Prostate 60
Colon 60

Ovary 30 Ovary 36Ovary 51

B1

40y 46y 38y 31y

Breast 61 Renal cell 55Breast 40

Lung 70Prostate 60
Colon 60

Ovary 30 Ovary 36Ovary 51

B1B1

B1 B1

BSO
BSO

Stage IV
Ovary 46



Features That Indicate Increased Features That Indicate Increased 
Likelihood of Having BRCA MutationsLikelihood of Having BRCA Mutations

Multiple cases of early onset breast cancerMultiple cases of early onset breast cancer
Ovarian cancer (with family history of breast or Ovarian cancer (with family history of breast or 
ovarian cancer)ovarian cancer)
Breast and ovarian cancer in the same womanBreast and ovarian cancer in the same woman
Bilateral breast cancerBilateral breast cancer
Ashkenazi Jewish heritage Ashkenazi Jewish heritage 
Male breast cancerMale breast cancer



Lynch Syndrome Lynch Syndrome –– also called Hereditary also called Hereditary 
NonNon--Polyposis Colorectal Cancer (HNPCC)Polyposis Colorectal Cancer (HNPCC)

Colon cancer risk Colon cancer risk –– 80%80% riskrisk
ExtracolonicExtracolonic cancers:  cancers:  

EndometriumEndometrium: 40: 40--60% risk60% risk
Ovary: 10% riskOvary: 10% risk
Less than 10% riskLess than 10% risk: stomach, urinary tract, : stomach, urinary tract, 
small bowel, bile ducts, pancreas, sebaceous small bowel, bile ducts, pancreas, sebaceous 
skin tumorsskin tumors



Amsterdam CriteriaAmsterdam Criteria

3 or more relatives with verified CRC in family3 or more relatives with verified CRC in family
One case a firstOne case a first--degree relative of the other twodegree relative of the other two
Two or more generationsTwo or more generations
One CRC by age 50One CRC by age 50
FAP excludedFAP excluded

VasenVasen HFA et al.  HFA et al.  DisDis Colon Colon RectRect 34:424, 1991 34:424, 1991 

Failure to meet these criteria Failure to meet these criteria 
does does notnot exclude HNPCCexclude HNPCC



The Family History Is Key The Family History Is Key 
to Diagnosing HNPCCto Diagnosing HNPCC

CRCCRC
dx 50sdx 50s

CRCCRC
dx 45dx 45

CRCCRC
dx 61dx 61

CRCCRC
dx 75dx 75

OvarianOvarian 
Ca, dx 64Ca, dx 64

CRCCRC
dx 48dx 48

CRCCRC
dx 52dx 52

EndometrialEndometrial 
Ca, dx 59Ca, dx 59

CRCCRC
dx 42dx 42

4545



Genetic Testing for Genetic Testing for 
Cancer SusceptibilityCancer Susceptibility

Begin genetic testing with Begin genetic testing with 
affected family memberaffected family member

Negative Negative 
resultresult

Continued risk of Continued risk of 
unidentified familial unidentified familial 

mutationmutation

Offer testing to Offer testing to 
atat--risk family risk family 

membersmembers

Positive Positive 
resultresult



Genetic Testing for Cancer Risk in Genetic Testing for Cancer Risk in 
CancerCancer--free Patientsfree Patients

Test atTest at--risk individual, risk individual, 
preferably from a family preferably from a family 

with a with a known mutationknown mutation
Negative resultNegative resultPositive resultPositive result

Definitive negativeDefinitive negative

Emphasize continued risk Emphasize continued risk 
of sporadic cancerof sporadic cancer

General population General population 
screening for cancerscreening for cancer

HighHigh--risk screening risk screening 
and interventionand intervention



Genetic Testing for Cancer RiskGenetic Testing for Cancer Risk
Can establish what the source is for cancer risk in Can establish what the source is for cancer risk in 
the familythe family

Can help individuals know more about risks for Can help individuals know more about risks for 
additional cancer, and targeted screeningadditional cancer, and targeted screening

Can help family members by identifying those Can help family members by identifying those 
who are NOT at increased risk despite family who are NOT at increased risk despite family 
historyhistory



Psychological issues in Genetic TestingPsychological issues in Genetic Testing
Fear of the future, anxietyFear of the future, anxiety
Relief from uncertaintyRelief from uncertainty
Concern and worry for family membersConcern and worry for family members
Comfort in being able to provide helpful health Comfort in being able to provide helpful health 
information to other family membersinformation to other family members

The issue of when to test, is as important as The issue of when to test, is as important as 
whether to have testingwhether to have testing



Concerns regarding discriminationConcerns regarding discrimination
GINA GINA –– Genetic Information NonGenetic Information Non--Discrimination Discrimination 

Act of 2008Act of 2008

HIPAA protections of 1996HIPAA protections of 1996
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