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I	  order	  many	  mpMRI	  and	  PSMA	  PET/CT	  scans	  in	  my	  clinical	  
prac:ce!	  
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Siegel et al. CA Cancer Clin 2017; 67:7 

Prostate	  cancer	  2017	  

Incidence Mortality 
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Moyer et al. Ann Intern Med 157:120, 2012. 

 

So	  how	  did	  we	  wind	  up	  here?	  



This	  is	  (mostly)	  our	  fault.	  
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Prostate	  cancer	  is	  highly	  heterogeneous	  

Esserman et al. JAMA 2009; 302:1685 
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Siegel et al. CA Cancer Clin 2017; 67:7 

The	  Impact	  of	  the	  USPSTF	  “D”	  Recommenda:on	  
Incidence Mortality 
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Prostate	  cancer	  must	  be	  risk	  stra:fied	  

Goal:	  inform	  physician-‐pa:ent	  decisions	  about	  
op:mal	  ini:al	  treatment	  approach	  and	  :ming	  

Active surveillance 
Early local therapy 
Multimodal therapy 
Systemic therapy 



Department of Urology •  Chen	  et	  al.	  J	  Clin	  Oncol	  2016	  34:2182	  

And AUA guideline now also endorses AS for all “very low risk” 
and most “low risk” disease 

Ac:ve	  surveillance	  2017:	  finally	  standard	  of	  care	  
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Times	  are	  changing	  –	  fast!	  

Cooperberg and Carroll. JAMA 2015 314:80 

	  	  40%	  is	  s6ll	  too	  low,	  but	  this	  is	  rapid	  progress	  	  	  
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Sum	  of	  points	  from	  each	  variable	  for	  0-‐10	  score	  
Validated	  in	  14	  studies	  on	  4	  con:nents,	  N>20,000	  

	   	   	   	  http://urology.ucsf.edu/capra.html	  

Cooperberg et al. J Urol 173:1938, 2005 

Risk	  stra:fica:on	  works	  
The UCSF-CAPRA score 
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…so	  the	  bar	  is	  high	  for	  improved	  accuracy	  

~79% accuracy 

Cooperberg et al. J Natl Cancer Inst 2009; 101:878 (updated)  



Department of Urology 

Prostate	  Cancer	  2017:	  Decisions,	  decisions…	  
Draw	  PSA? •  SNPs? 

1st biopsy? 

• PCA3 
• phi 
• 4K 
• SelectMDx 
• ExoDx 

2nd biopsy? 

• ConfirmMDx 
• PCA3 
• phi 
• 4K 

Pre-
treatment 

• OncoType 
• Prolaris 
• Decipher 
• ProMark 

Post-op 
treatment? 

• Decipher 
• Prolaris 
• OncoType 

Advanced 
disease •  ARv7? 

PSMA-PET/CT 

Active 
Surveillance 

mpMRI 
None	  of	  these	  is	  rou:nely	  indicated	  for	  all	  cases,	  
especially	  outside	  the	  academic	  seang	  
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Pre-‐diagnosis	  principles	  
1.	  Any	  candidate	  marker	  (including	  imaging)	  has	  to	  improve	  on	  an	  
exis:ng	  mul:variable	  gold	  standard	  (not	  just	  PSA).	  

	  Risk	  calculators:	  e.g.	  PCPT,	  ERSPC,	  Sunnybrook	  

2.	  High-‐quality	  methodology	  is	  absolutely	  cri:cal,	  especially	  for	  
retrospec:ve	  studies.	  

3.	  The	  goal	  is	  not	  iden:fica:on	  of	  prostate	  cancer.	  The	  goal	  is	  
iden:fica:on	  of	  poten:ally	  lethal	  prostate	  cancer.	  
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PCA3	  

4K	  

phi	  

SelectMDx	  

ExoDx	  

mpMRI	  

Tests	  to	  consider	  before	  a	  first	  biopsy	  
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Post-‐diagnosis	  principle	  

A	  puta:ve	  biomarker	  (including	  imaging)	  must	  improve	  on	  an	  
exis:ng,	  mul6variable	  clinical	  model,	  ideally	  a	  previously	  
validated	  one	  
	  

	  Nomograms	  
	  CAPRA	  /	  CAPRA-‐S	  

	  
	  Not	  just	  Gleason	  score	  alone	  or	  the	  D’Amico	  /	  
	  NCCN	  risk	  groups	  
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Prognos6c	  tests	  for	  newly	  dx’ed	  “low-‐risk”	  

Prolaris	  cell	  cycle	  progression	  score	  (Myriad)	  
OncoType	  Genomic	  Prostate	  Score	  (Genomic	  Health)	  
Decipher	  genomic	  classifier	  (GenomeDx)	  

• Based	  on	  RNA	  expression	  of	  gene	  sets	  derived	  from	  FPE	  
biopsy	  :ssue	  

• All	  shown	  and	  validated	  to	  improve	  mul:variable	  model	  
performance	  for	  post-‐treatment	  endpoints	  (adverse	  
pathology,	  recurrence,	  metastasis,	  cancer	  mortality)	  
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Adding	  GPS	  to	  CAPRA:	  predic:ng	  pathology	  

CAPRA 4 = 43% 

CAPRA 0 = 86% 
CAPRA 1 = 78% 
CAPRA 2 = 67% 

CAPRA 3 = 55% 

49% of pts have ≥5% change in predicted risk 
 26% to more favorable 
 23% to less favorable 

5% 

36% 

38% 

16% 

5% 

Klein, Cooperberg et al. Eur Urol 66:550, 2014 



Department of Urology 

No	  prostate	  cancer	  test	  is	  truly	  binary	  
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PIRADS:	  informa:on	  loss	  

1-‐3	   4-‐5	  

Dichotomized 

mpMRI exam 
Grayscale	  
image	  

PACS 

1,2,3,4,5	  

PIRADS 

Major	  opportunity	  for	  improvement	  through	  machine	  learning	  
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mpMRI:	  The	  interobserver	  varia:on	  problem	  

Greer et al. J Magn Reson Imaging 2017; 45:579 

NCI analysis: 3 body radiologists, 2 prostate specialists 

Opinion: in 2017 mpMRI should have little to no role outside  
academic centers and other centers of excellence 
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(by	  the	  way,	  pathology	  is	  not	  much	  beier)	  

McKenney et al. J Urol 2011; 186:465 

 

N=17 “easy” cases: κ=0.76 (0.59-0.90) 
N=17 “controversial” cases: κ=0.27 (0.15-0.42) 
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• mpMRI	  is	  not	  required	  for	  all,	  and	  should	  only	  be	  done	  in	  high-‐volume	  centers	  

• Nega:ve	  MRI	  does	  not	  obviate	  need	  for	  at	  least	  a	  first	  mapped	  biopsy	  

	  

Siddiqui et al. JAMA 2015; 313:390 

2017	  Standard	  of	  Care	  s:ll	  includes	  TRUS-‐Biopsy	  

5.3% 
17% 
 

39% 
47% 
 
46% 
29% 
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Future	  goal:	  tailored	  ac:ve	  surveillance	  

Immediate	  
treatment	   ~10%	  

“Standard”	  
AS	   ~50%	  

“	  Inactive”	  
surveillance	  

(WW)	   ~40%	  

AS	  eligible	  

Better imaging 
 
Better biomarkers 
 
Can we 
“undiagnose” a  
subset of men? 
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Decipher	  GRID	  
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Why I’m bullish on genomics 

Cooperberg et al. AUA 2017 
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Prostate	  Cancer	  2017:	  UCSF	  prac:ce	  

1st biopsy? 
• 4K 
• SelectMDx 
• MRI (for targeting) 

2nd biopsy? 

• ConfirmMDx 
• 4K 
• MRI (for decision) 

Pre-treatment 
• Decipher 
• MRI (for staging – 13C trial) 
• PSMA PET/CT 

Post-op 
treatment? 

• Decipher 
• PSMA PET/CT 

Active 
Surveillance 

MRI 
Repeat genomics? 
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Summary	  and	  future	  direc:ons	  
• Prostate	  cancer	  management	  decisions	  must	  be	  risk	  stra:fied
—and	  standard	  variables	  set	  a	  high	  bar	  for	  accuracy.	  

• Novel	  biomarker	  and	  imaging	  tests	  can	  improve	  accuracy	  
further,	  but	  how	  to	  use	  them	  in	  rou6ne	  clinical	  prac:ce	  is	  not	  
yet	  clear,	  especially	  outside	  academic	  seangs.	  

• Next	  genera:on	  genomics	  and	  imaging	  will	  yield	  far	  richer	  
insights	  into	  individual	  cancer	  biology	  and	  heterogeneity.	  	  

• We	  are	  barely	  even	  at	  the	  “end	  of	  the	  beginning”.	  


