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Accumulation of Driver and Passenger mutations







Cancer Risk is increased







Rare Causes of Hereditary 
Gynecologic Cancer

• Cowden disease

• DICER1 syndrome

• Peutz-Jeghers syndrome

• Hereditary diffuse gastric cancer syndrome

• Li-Fraumeni syndrome

• Small cell CA of ovary, hypercalcemia type (SCCOHT) 

• Neurofibromatosis type 1



Ovarian cancer- associated cancers 

• Breast cancer
• Male breast cancer
• Pancreatic cancer
• Prostate cancer
• Laryngeal cancer

• Colon cancer
• Endometrial cancer
• Urinary tract cancer
• GI tract cancer
• Sarcoma
• Brain cancer
• Leukemia





MSI TESTING



IHC FOR MMR PROTEIN













Kurman and Shih, Am J Pathol 2016



Ovarian cancer paradox
• More than 90% of BRCA carrier who became 

symptomatic had ovarian CA

• More than 70-80% of SO specimen from women opted 
for prophylaxis had FT cancer



HYPOTHESIS AND THEORY ARTICLE
Front. Oncol., 11 March 2014 |  



Cancer Profiling



MSS vs MSI survival CRC



MSS vs MSI survival EC



OVARIAN CANCER EXPRESSION PROFILING

Nature Clin Prac Oncol 2008





Jarboe et al. Pathology of BRCA related ovarian cancer. 2008



Synthetic Lethality



Translating DNA test to Clinics

• To whom the test should be offered ?

• Which test to offer ?

• When and How to offer DNA test ?

• What are pros and cons of DNA testing in each patient ?

• What to do once the test result is available ?



The Use of Genetic Testing in Ovarian CA

• DIANGOSTIC TESTING IN AFFECTED MEMBER

• DIAGNOSTIC TESTING IN ASYMPTOMATIC MEMBER



To whom the test should be offered ?





Data from Myriad Inc. 



Which Test to Offer ?

• GERMLINE MUTATION TESTING
• SINGLE GENE TESTING

• NGS PANEL GENE TESTING

• FOUNDER MUTATION TESTING

• SOMATIC MUTATION TESTING
• SINGLE GENE TESTING

• NGS PANEL TESTING





VARIANT CLASSIFICATION RESULT





ACMG RECOMMENDATION FOR REPORTING OF 
INCIDENTAL FINDING IN CLINICAL EXOME AND GENOME 

SEQUENCING 2013 

• OF 24 DISORDERS THAT ARE DEEM TO BE 
APPROPRIATE FOR REPORTING INCIDENTAL 
VARIANT FINDING FROM EXOME SEQUENCING, 
16 ARE HEREDITARY CANCER SYNDROMES

• HBOC, FAP, LFS, PJS, LS, MYHAP, VHL, MEN1, 
MEN2, FMTC, PTEN-HAMARTOMA TUMOR S, 
RETINOBLASTOMA, HEREDITARY 
PARAGANGLIOMA/PHEOCHROMOCYTOMA, TS, 
T1-WILMS TUMOR



Genetic counseling

• The process by which a counsellor provides relevant 
information (informative) to counselee about disease 
burden, etiology, and investigative and therapeutic 
options (advocacy) in order for the counselee to be able to 
make informed decision regarding his or her own health



Factor influencing Successful 
genetic counseling

• Valid medical evaluation and test result

• Understandable information

• Clear layout of pros ad cons of each options

• Ability of counselee to make unbiased non-directive 
choices

• Co-ordinated care path

• Good follow up plan



Steps of genetic counselling 
for ovarian cancer

• First genetic evaluation

• Pedigree construction, Risk estimation

• Pre-test counselling

• Pros and cons of undergoing DNA testing

• Post-test counselling

• Result and prophylactic options



Obtaining and giving 
information in the first visit

• 3 generation pedigree

• History of relevant cancer : ovarian, breast, prostate, 
pancreatic, melanoma, colon

• Patient perception regarding the likelihood of her cancer 
being hereditary

• Patient readiness to discuss about genetics

• Initial opinion regarding the risk of “being hereditary”



Pre-test counseling consideration

• When and How to offer DNA test ?

• To whom the test should be offered ?

• Which test to offer ?

• What are pros and cons of DNA testing in each patient ?

• What to do once the test result is available ?



When and How to offer DNA testing ?

• When : Suspicion by family history

Suspicion by personal history

Indication for target therapy

Population testing

• How : By oncologist with or without detailed 
counseling

By clinical geneticist/ counselor with 
detailed counseling



Special circumstance 
counseling

• DNA test guided target therapy : Olaparib

• Synthetic lethality concept

• Somatic (tumor) vs Germline (blood) testing

• Patients with positive result of somatic testing may need to undergo germline 
testing

• Offering somatic testing first have benefits over germline first



Testing algorithm for target 
therapy decision
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To whom the test should be 
offered ?







RELATIVE RISK GENE PANEL TESTING



Pros and Cons of DNA testing

• Positive information Ability to know

Availability of prophylaxis

Ability to make autonomous 
health choice

Decrease uncertainty

• Negative information Increase anxiety

Survivor guilt

Potential discrimination

Unwanted medical certainty

Secondary patients in family



What to do once the test result is available ?

• Detailed upfront counseling strategy : follow set plan for 
personal treatment and offer pre-test presymptomatic 
counseling to at risk family members

• Limited upfront counseling strategy : offer detailed 
counseling about germline mutation status and make plan 
according to client’s wishes



Post-test counseling

• Mutation positive : Increased risk ( life time risk OvCa
50%, BrCa 70%)

Increased risk of recurrence

Prophylactic measures are available

Presymptomatic test is available for family members

• Mutation negative : non-familial cancer -> risk is not 
significantly increased 

Familial cancer -> risk may be increased

• VUS found : risk can not be accurately quantified 
by test alone but may be increased by family history



Risk reduction strategy

• Ov Ca : TAH/BSO -> 90% , BSO -> 90%, BO -> no reduction

TM -> no reduction

OCP -> 50% (>3-5 yrs use) but increase BrCa risk

• Br Ca : TM -> 99%-100% , Nipple sparing reconstruction -> 95%

TAH/BSO, BSO -> 50%

Tamoxifen /Raloxifene -> 50% but increase endometrial 
Ca risk



Conclusion

• Molecular genetics of Ovarian Cancer is much better 
understood

• Causative single genes as well as risk alleles are being 
increasingly indentified albeit not all with actionable 
guidelines

• Panel gene testing is likely to be more useful than single gene 
testing

• Molecular profiling can lead to better individualized targeted 
therapy

• How to translate DNA testing into clinics needs to be carefully 
considered



Conclusion

• Counseling for BRCA testing must be done by oncologist or clinical 
geneticist familiar with benefit as well as limitation of test

• Panel gene testing is likely to be more useful than single gene 
testing in usual scenario with exception of target therapy decision

• Somatic tumor testing is preferred for target therapy decision and 
could be given in conjuction with limited genetic counseling

• Germline blood testing is preferred for familial Br/Ov cancer 
patients


