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GERMLINE GENOMICS IN 2020

• Understanding of their relevance has 
increased

• Testing has become very inexpensive

• Testing no longer has jeopardy



MR FP

• 58 yr old male 

• PSA 2.3 ng/ml

• Father-prostate CA

• Mom- breast CA

• Sister- ovarian ca

• Biopsy--- negative



6 months later

• Mr P – pain and NFW

• PSA  868 ng/ml

• Bone scan—diffuse metastatic disease in bones and 

liver

• Color Test—Br CA 1 positive





MR AF: 62 years old

• PSA 11.2 ng/ml

• T1C

• Gleason ¾

• RRP in March 2018

• Final Pathology

– pT3B, R0

– Post op PSA follow up……



MR AF: 62 years old

• PSA 11.2 ng/ml

• T1C

• Gleason ¾

• RRP in March 2018

• Final Pathology

– pT3B, R0

– Post op PSA follow up……31.6 ng/ml

– I reassured him it’s the wrong test “ come back in 2 weeks” 

with another PSA



MR AF: 62 years old

• PSA—103.7 ng/ml

• Color test

• BRCA2



• Present in every cell in body

• Fixed (present throughout life)

• Passed on to offspring

• Obtained via sputum/blood

• E.g. BRCA mutation

• Only present in the tumour

• Variable (can change over time)

• Not passed on to offspring

• Obtained via biopsy

• E.g. PTEN loss

Germline vs. Somatic Genetics 
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The germline matters!

Taylor et al, Nature Comms, 2017
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PROfound STUDY DESIGN

Olaparib 300 mg bid 

n=94

Physician’s choice‡

n=48

Upon BICR progression, 

physician's choice patients were 

allowed to cross over to olaparib

Olaparib 300 mg bid 

n=162

Physician’s choice‡

n=83

Primary Endpoint

Radiographic progression-

free survival (rPFS) in 

Cohort A 

(RECIST 1.1 & PCWG3 by 

BICR)

Key Secondary 

Endpoints

•rPFS in Cohorts A+B 

•Confirmed radiographic 

objective response rate 

(ORR) in Cohort A

•Time to pain progression 

(TTPP) 

in Cohort A

•Overall survival (OS) in 

Cohort A

Stratification factors
• Previous taxane

• Measurable disease

Cohort A:

BRCA1, BRCA2 or ATM

N=245

Cohort B: 

Other alterations

N=142

2:1 randomization

Open-label

Key eligibility criteria

• mCRPC with 

disease progression 

on prior NHA, eg 

abiraterone or 

enzalutamide

• Alterations in ≥1 of 

any qualifying gene 

with a direct or 

indirect role in HRR*

*An investigational Clinical Trial Assay, based on the FoundationOne® CDx next-generation sequencing test
Developed in partnership with Foundation Medicine Inc, and used to prospectively select patients harboring alterations in BRCA1, BRCA2, ATM, 

BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D and/ or RAD54L in their tumor tissue

‡Physician’s choice of either enzalutamide (160 mg qd) or abiraterone (1000 mg qd + prednisone [5 mg bid])

BICR, blinded independent central review 



Gene Prevalence Poster 847PD
† Four patients were incorrectly assigned to Cohort B (one BRCA2, one BRCA2+CDK12 and two ATM),  ‡ One patient received paclitaxel

Cohort A Cohorts A+B †

Olaparib

(N=162)

Physician’s 

choice

(N=83)

Olaparib

(N=256)

Physician’s 

choice

(N=131)
Patients with alteration(s) in a

single HRR gene, n (%)

BRCA1 or

BRCA2 

ATM

Others

88 (54.3)

60 (37.0)

-

52 (62.7)

24 (28.9)

-

89 (34.8)

62 (24.2)

88 (34.4)

52 (39.7)

24 (18.3)

44 (33.6)

Patients with co-occurring

alterations, n (%)
14 (8.6) 7 (8.4) 17 (6.6) 11 (8.4)

Median (range) age, years 68 (47–86) 67 (49–86) 69 (47–91) 69 (49–87)

Metastatic disease at initial diagnosis, n (%) 38 (23.5) 19 (22.9) 66 (25.8) 25 (19.1)

Site of metastases, n (%)
Bone only

Visceral (eg lung/ 

liver)

Other

57 (35.2)

46 (28.4)

49 (30.2)

23 (27.7)

32 (38.6)

23 (27.7)

86 (33.6)

68 (26.6)

88 (34.4)

38 (29.0)

44 (33.6)

41 (31.3)

Measurable disease at baseline, n (%) 95 (58.6) 46 (55.4) 149 (58.2) 72 (55.0)

Median (Q1, Q3) baseline PSA, μg/L
62.2 (21.9, 

280.4)

112.9 (34.3, 

317.1)

68.2 (24.1, 

294.4)

106.5 (37.2, 

326.6)

ECOG performance status,

n (%)

0–1

2

151 (93.2)

11 (6.8)

80 (96.4)

3 (3.6)

243 (94.9)

13 (5.1)

126 (96.2)

4 (3.1)

Prior new hormonal

agent

Enzalutamide only  

Abiraterone only

Abiraterone + 

enzalutamide   

68 (42.0)

62 (38.3)

32 (19.8)

40 (48.2)

29 (34.9)

14 (16.9)

105 (41.0)

100 (39.1)

51 (19.9)

54 (41.2)

54 (41.2)

23 (17.6)

Previous taxane use, n

(%)

Yes

Docetaxel only

Cabazitaxel only 

106 (65.4) ‡

74 (45.7)

2 (1.2)

52 (62.7)

32 (38.6)

0 (0.0)

170 (66.4)

115 (44.9)

3 (1.2)

84 (64.1)

58 (44.3)

0 (0.0)

PATIENT CHARACTERISTICS *



Primary endpoint
rPFS BY BICR IN PATIENTS WITH ALTERATIONS IN BRCA1, BRCA2, OR ATM (COHORT A) 
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162 126 116102101 82 77 56 53 42 37 26 24 18 11 11 3 2 0 0 0149 Olaparib
No. at risk

83 47 44 22 20 13 12 7 6 3 3 3 2 2 1 1 1 1 0 0 079 Physician's choice

Olaparib 

(N=162)

Physicia

n's 

choice

(N=83)

Events (%) 106 

(65.4)
68 (81.9)

Median rPFS 

(months)
7.39 3.55

Hazard ratio (95% CI)
0.34 (0.25, 0.47)

P<0.0001

12-mo rate

28.11%

9.40%

6-mo rate

59.76%

22.63%



Key secondary endpoint
TIME TO PAIN PROGRESSION* IN COHORT A
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0.1

0.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 17 18 19 21 22 24

Time since randomization (months)

No. at risk
Physician's choice

Olaparib162 109 94 91 82 77 73 69 58 50 41 31 26 21 19 6 4 0 0

83 46 35 29 22 17 13 12 8 6 4 3 3 3 3 1 1 1 0

15

12

1

16

12

1

20

0

0

23

Olaparib 

(N=162)

Physicia

n's 

choice

(N=83)

Events (%) 21 (13.0) 14 (16.9)

Median TTPP 

(months)
NR 9.92

Hazard ratio 

(95% CI)

0.44 (0.22, 0.91)

P=0.0192

*Based on the Brief Pain Inventory-Short Form (BPI –SF) worst pain [Item 3] and opioid use
For the overall population (Cohorts A+B), median time to pain progression was NR in either arm (HR 0.64 [95% CI 0.35, 1.21]) 

NR, Not reached



INTERIM* OVERALL SURVIVAL

Cohort A
Olaparib 

(N=162)

Physician's 

choice

(N=83)

Median OS 

(months)
18.50 15.11

Hazard ratio 

(95% CI)

0.64 (0.43, 0.97)

P=0.0173†

Of the physician's choice arm patients who progressed, 80.6% in Cohort A and 84.6% in Cohort B crossed over to olaparib
*38% maturity in Cohort A; 41% maturity in Cohort A+B; final analysis planned after ~146 deaths in Cohort A (60% maturity)
†Alpha spend at interim was 0.01; statistical significance not reached
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56.94%

6-mo rate  91.20%

84.15%

18-mo rate

56.30%

42.13%

0 2 4 6 8 10 12 14 16 18 20 22 24

256 240 187 106 58 17 Olaparib1

131 115 79 46 25 6 Physician’s
choice

0

0 2 4 6 8 10 12 14 16 18 20

Time from randomization (months)

22 24

12-mo rate

66.06%

52.97%

6-mo rate 92.07%

82.92%

18-mo rate

49.18%

35.61%

Cohort A+B Olaparib 

(N=256)

Physician's 

choice

(N=131)

Median OS 

(months)
17.51 14.26

Hazard ratio 

(95% CI)

0.67 (0.49, 0.93)

P=0.0063 (nominal)

Key secondary endpoint



CONCLUSIONS

• In patients with mCRPC with disease progression on prior NHA, olaparib provided a statistically significant and 

clinically meaningful improvement in BICR rPFS compared with physician’s choice of enzalutamide or 

abiraterone + prednisone in:

– Patients with alterations in BRCA1, BRCA2 and/ or ATM (primary endpoint)

– The overall population with alterations in any qualifying gene with a direct or indirect role in homologous 

recombination repair 

• Olaparib improved multiple clinical and patient-reported endpoints (rPFS, ORR, time to pain progression)

– Despite >80% cross-over, at interim analysis olaparib had a favorable trend in OS for patients with alterations in 

BRCA1, BRCA2 and/ or ATM (HR=0.64), and in the overall population (HR=0.67)

• Olaparib was well tolerated, with a safety profile generally consistent with that seen in other cancers

• PROfound is the first positive biomarker-selected Phase III study evaluating a molecularly-targeted therapy 

in men with mCRPC – and highlights the importance of genomic testing in this population
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Testing of Relevant Genes (Color)



Genetic Non-Discrimination Act





UROLOGY GENETICS RISK ASSESSMENT 
PROGRAM (GRASP)AT UHN

• Dedicated clinic to genetic carriers

• Color/Invitae test if criteria not fulfilled

• Cohorts

– All high grade cancers and their family if relevant

– All active surveillance

– All metastatics

– All young patients with UC



GRASP CLINIC

• Patients will be tested for free (if they cant pay)

• If positive

– Take into account for their case

– Invite relatives

• Bespoke follow up/monitoring plan

– Annual

• Skin exam

• Pancreas Ultrasound

• PSA/Prostate testing



CONCLUSION

• Genes your born with matter

• Although uncommon—major impact on Prostate  

cancer death 

• New clinic will aim to streamline care and be a living 

laboratory for these patients and their families


