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Learning Objectives 

• To apply key components of prostate cancer 
pathology and treatment to pedigree acquisition and 
interpretation for hereditary prostate cancer 

 

• To identify families that meet our current (and 
changing) understanding hereditary prostate cancer 

 

• To evaluate prostate cancer risk in unaffected men 
with a family history of prostate cancer using  
evidence-based empirical data 
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What to Expect 

• Prostate Cancer 

• Prostate Cancer Screening/Prevention 

• High Risk Populations for Prostate Cancer 

• Prostate Cancer Genetics 

• Genetic Testing Panels for Prostate Cancer 

• Genetic Testing Criteria for Prostate Cancer 

• Sunnybrook’s Familial Prostate Cancer Clinic 

• Prostate Cancer Panel Preliminary Data 

• Questions 
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Prostate 

• Prostate is a gland that produces PSA 

 

• PSA is a glycoprotein enzyme 
– liquefies semen so sperm can swim free 

 

• In men three organs are always growing 
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Prostate 
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Prostate Cancer 
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A PSA on Prostate Cancer Screening 
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A PSA on Prostate Cancer Screening 
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A PSA on PSA 

 

• PSA on PSA: there’s controversy 
– Does PSA screening result in over-treatment? 

– ERSSPC: 21% reduction in mortality 

– PLCO: no significant reduction in mortality 

– USPTF: recommended AGAINST PSA Screening 
• changed tune in 2017, now clinician-based 

– CTFPHC: recommends AGAINST PSA Screening 

 

• NCCN: baseline PSA 45, then clinical judgment 

• AUA: shared decision making, start at 55 
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Prostate Cancer Diagnosis 

October 10, 2018 
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Prostate Cancer Classification 

• Adenocarcinoma (almost always) 

• Gleason scores classification 

 

• Grade Group 1 = Gleason 6  

• Grade Group 2 = Gleason 3+4=7  

• Grade Group 3 = Gleason 4+3=7  

• Grade Group 4 = Gleason 8  

• Grade Group 5 = Gleason 9-10 



Prostate Cancer Treatment 

• Prostatectomy 
• Robotic 

• Hand 

• Radiation 
• External beam 

• Brachytherapy 
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Prostate Cancer Treatment 
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Prostate Cancer Treatment 
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Prostate Cancer Treatment 
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Prostate Cancer Treatment 
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Prostate Cancer Prevention 
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West African/Caribbean Ancestry 

• West Africa 

– Sierra Leone 

– Liberia 

– Ivory Coast 

– Ghana 

 

• Caribbean 

– Trinidad & Tobago 

– Jamaica 

– Turks and Caicos 

– The Bahamas 

– Saint Vincent 

– Honduras 

– Haiti 

– Grenada 

– Barbados 
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West African/Caribbean Ancestry 
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West African/Caribbean Ancestry 
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West African/Caribbean Ancestry 
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Family History 

Risk Group RR 

Brother with prostate cancer diagnosed at any age 3.4 

Father with prostate cancer diagnosed at any age 2.2 

One affected FDR diagnosed at any age 2.6 

One affected SDR diagnosed at any age 1.7 

Affected FDRs diagnosed age <65 y 3.3 

Affected FDRs diagnosed age >65 y 2.4 

Two or more affected FDRs diagnosed at any age 5.1 



How Genetic Is Prostate Cancer? 

  Utah (16)  Sweden (17,19)  

Site  FRR (total)  FRR (early onset)  FRR (child)  FRR (sibling)  PAF (%)  

Prostate  2.2  4.1  2.8  9.4  20.5  

Breast  1.8  3.7  1.9  2.0  10.6  

Colorectal  2.5  4.5  1.9  4.4  6.9  

Ovary  2.0  –  2.9  2.5  4.9  

Pancreas  1.2  –  –  –  1.0  

FRR = familial relative risk 

 

PAF = population attributable risk - indicates % of cases that would not occur in a 

population if a factor (in this case heredity) were eliminated 
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Family History 



Germline Pathogenic Mutations 

2 

• Median survival  

• BRCA1: 8 years 

• BRCA2: 4 years 



Germline Pathogenic Mutations 



27 

Germline Pathogenic Mutations 
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Germline Pathogenic Mutations 
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Germline Pathogenic Mutations 
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Prostate Cancer Genetics 
• The prostate cancer genetic testing conundrum: 

– Are we certain known genes account for the FHx of prostate cancer? 

– Does prostate cancer screening differ for carriers vs men with FHx? 

– Does a predictive negative give me assurance? 

Prostate 75 Prostate 55 Prostate 53 

76 74 72 71 67 57 

44 42 

CHEK2 



Invitae Ambry GeneDx Fulgent Philadelphia 

Consensus 

Genetic Condition Prostate Cancer Risk 

HOXB13 X X X X X FPC 60% 

BRCA1 X X X X X HBOC 30% 

BRCA2 X X X X X HBOC 30% 

EPCAM X X X X X Lynch Syndrome ? 

MLH1 X X X X X Lynch Syndrome 30% 

MSH2 X X X X X Lynch Syndrome 30% 

MSH6 X X X X X Lynch Syndrome 30% 

PMS2 X X X X X Lynch Syndrome ? 

ATM X X X X X 30% 

CHEK2 X X X X 30% 

NBN X X X X increased risk 

TP53 X X X X Li Fraumeni Syndrome increased risk 

PALB2 X X X X HBOC ? 

RAD51C X X X H(B?)OC ? 

RAD51D X X X H(B?)OC ? 

BRIP1 X X ? 

FANCA X ? 

Prostate Cancer Panels 



Prostate Cancer Panel Study 

• 692 metastatic prostate 
cancer unselected for 
FHx of cancer and age at 
diagnosis 

• 20-gene cancer panel 
• 84 deleterious mutations 

in 82 men (11.8%) 
• 72 have FHx info 

• 51 have a FDR with 
cancer other than 
prostate 

• 24 breast 
• 18 GI 
• 10 ovarian 
• 6 pancreatic 



Prostate Cancer Panel Study 

• 3607 men with prostate cancer 

• 2250 (62%) had a 14-gene 

prostate panel 

• 1357 had 2 to 80-gene panel! 

 

• 620 (17.2%) had PVs 

• 234 (22.7%) Jewish 

• 85 (12.7%) were in 

APC/MUTYH 

• 229 (37%)would not have 

been IDed using only 

NCCN familial 

breast/ovarian guidelines 

Gene Exome Aggregation Consortium Pritchard, et al. Nicolosi, et al. 

BRCA1 0.22% 0.87% 1.25% 

BRCA2 0.29% 5.35% 4.74% 

ATM 0.25% 1.59% 2.03% 

CHEK2 0.61% 1.87% 2.37% 

PALB2 0.12% 0.43% 1.12% 



• Criteria Does Exist - Do “U” Have a Criteria? 

 

• NCCN 

• John Hopkin’s 

• ACMG/NSGC 

• Philadelphia Consensus 

Prostate Cancer Genetic Testing Criteria 



# Criteria Philadelphia NCCN 
ACMG 

NSGC 

John 

Hopkin’s 

1 PHx of metastatic (castrate-resistant) prostate cancer X X 

2 2 relatives with prostate cancer diagnosed ≤55 years X X 

3 3 successive generations of prostate cancer X 

4 ≥3 FDR with prostate cancer X X 

5 

PHx of prostate cancer and a family that meet LS and 

HBOC and HPC criteria 
X 

PHx of prostate cancer and 2 relatives with any HBOC, 

Lynch, FPC-related cancers (age cut-off?) 
X 

6 

Gleason score ≥7 and ≥2 individuals with breast, ovarian, 

pancreatic cancer 
X 

PHx of prostate cancer (GS ≥7) and 2 family members 

with breast, pancreatic, or prostate cancer with GS ≥7 at 

any age 

X 

7 

PHx GS ≥7 and ≥1 close family member with breast 

cancer diagnosed ≤50 years and/or invasive ovarian 

cancer 

X 

8 
Prostate tumour showing somatic mutation to be offered 

germline genetic testing 
X 

Prostate Cancer Genetic Testing Criteria 



36 

Prostate Cancer Testing Criteria 
• Take criteria creation into your own hands 

• Discuss with your team what makes sense for your clinic 

• Gleason score ≥7 prostate cancer equivalent to breast 
cancer ≥50, pancreatic cancer, colon cancer ≥50  

• I give you permission to make an index case of a man with 
Gleason score ≥7 prostate cancer 

• If genetic testing changes treatment there is evidence to 
support you testing a man with prostate cancer 
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Familial Prostate Cancer Clinic 

• We see men at high-risk for prostate cancer 
– Men with a germline pathogenic mutation in a prostate cancer-associated gene 

– Men with a family history of prostate cancer 

– Men with of West African/Caribbean Ancestry 

 

• What do we do? 
– Annual DRE 

– Annual PSA starting at 40 

– Mammogram starting between 50-60 

– Refer to dermatology 

– Refer to gastroenterology 

– Refer to geneticist 
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Male Oncology Research and Education (MORE) 

Program 
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MORE Program 

• Men with a germline (likely) pathogenic mutation in a prostate 

cancer-related gene 

• Men with a personal and/or family history of prostate cancer 

• Men with of West African/Caribbean Ancestry 

 

• What do we do? 
– Enroll in registry 

– Collect serum and DNA for our biobank 

– Contact patients for research studies 
• Mannogram 

• MRI/biopsy  

• Prostate Cancer Panel  

• Active Surveillance Panel 

• Retrospective Analysis 
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MORE Program Prostate Cancer Panel Study 

• Prostate Cancer Panel Study 

• 100 men need to be tested 

• Personal and family history of prostate cancer in absence of LS 
or HBOC-related cancers (colon and breast cancer >60 are fair 
game) 

• Offer 17-gene Invitae Prostate Cancer Panel 

 

• So far… 

• 34 tested 

• 1 CHEK2 likely pathogenic 

• 1 TP53 pathogenic (likely clonal hematopoiesis of IP) 

• 1 TP53 likely pathogenic 

• 10% pick-up rate? 
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Questions? 


