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Outline 

 

n  Overview of Screening 

n  Results and limitations of randomized trials (US PLCO and 
European ERSPC) 

n  Current Specialty Society Guidelines 

–  American Urologic Association 

–  European Association of Urology 

n  Potential future improvements 

–  New Biomarkers  

–  Better Biopsy 
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 Prostate Cancer Screening: What We’ve Learned 

“Mass” population screening has a small effect on  CaP 
mortality: 0-0.9% ARR (~3% ! 2.1%) 

–  PLCO: no benefit for entire group 
–   ERSPC: 20-30% RRR in subgroup  

–   2 sites ( Goteborg and Rotterdam) drive 
results 

–   all sites have not reported 
–  all patients not reported 
–   treatment differences between arms may 

explain some of the effect 
–  Significant risk of “overdiagnosis” 
–  Significant risk of “overtreatment”  
–  Treatment has side effects 
–  Costly in human and economic terms 

 

 
 

 



Factors promoting overdiagnosis of cancer 

n  Existence of a silent disease reservoir 

n  Activities leading to its detection (particularly 
screening) 

n  Long natural history and hence limited cancer-
specific mortality 

G. Welch and W. Black, JNCI, 2010 
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Prevalence of CaP on Autopsy 

Age Range Black (%) White (%) 
20-29 8 11 
30-39 31 31 
40-49 43 38 
50-59 46 44 
60-69 72 68 
70-79 77 68 
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Powell et al: J Urol 183: 1792-6, 2010 
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RR of screen-detected cancer v. 25 year 
risk of various CaP Endpoints 
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(Sextant Bx.) 
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10%  
Unnecessary 
 Bx 

60% False+ 



 Breast Cancer  
Screening, Incidence, and Mortality Across 

US Counties 
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JAMA Intern Med. Published online  July 06, 2015. doi:10.1001/
jamainternmed.2015.3043 
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Overdiagnosis by Screening 
Ahn et al: NEJM 2014, 371: 1765-67 
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Endorsed  
By WHO 
And other 
European 
 societies 



Factors promoting overdiagnosis of cancer 

n  Existence of a silent disease reservoir 

n  Activities leading to its detection (particularly 
screening) 

G. Welch and W. Black, JNCI, 2010 





21 



22 



23 



24 

Yes 

Benefit of Rad PX in SPG4 

 
 

No 
 
 



Current PSA Screening Practice 

n  We  have been screening too late in life 

–  The  clinically detected cancers in the 45-64 
yo men for which RadPx was effective  
would likely have been screen detectable by 
PSA at least 5 years prior. 

–  In the US randomised trial of RadPx (PIVOT) 
for screen-detected cancers, the mean age 
was 66.8 yrs. and no overall mortality benefit 
observed. 

– Men with PSA>10 or aggressive dx benefit 
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 Proposals to measure the quality of a 
physician 



CMS Quality Measures 

n  Project Title: Electronic Clinical Quality 
Measures for (1) Functional Status Assessment 
and Target Setting for Patients with Congestive 
Heart Failure and (2) Non-Recommended 
Prostate-Specific Antigen (PSA)-Based 
Screening 

n  Dates: 

n  The public comment period begins at 9:00 a.m. 
(EST) on October 26, 2015, and ends at 11:59 
p.m. (EST) on November 20, 2015. 

n  https://jira.oncprojectracking.org/browse/PCQM 



Factors promoting overdiagnosis of cancer 

n  Existence of a silent disease reservoir 

n  Activities leading to its detection (particularly 
screening) 

n  Long natural history and hence limited cancer-
specific mortality 

G. Welch and W. Black, JNCI, 2010 



 Mortality of men in Observation Arms of 
Contemporary  Randomized Trials 

 

30 

Follow-­‐up	
  
(Yrs)	
  

No.	
  Men	
   No.	
  Deaths	
   No.	
  CaP	
  
Death	
  

Ra;o	
  Death/
CaP	
  Death	
  

Goteborg	
   14	
   19,904	
   3,841	
   122	
   31.2	
  

PLCO	
   13	
   38,654	
   5,982	
   145	
   41.2	
  

ERSPC	
   13	
   89,352	
   16,749	
   462	
   36.3	
  

PIVOT	
  	
  (Men	
  
with	
  localized	
  
CaP	
  “fit”	
  for	
  
RP)	
  

10	
   367	
   152	
   31	
   4.9	
  



 ̀

31 

5 men/1000 followed for 14 yrs. have 
CaP death averted 



 ̀
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127 men/1000 followed for 14 yrs. diagnosed 
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PLCO:	
  Special	
  Considera;ons	
  

–  Pre-­‐screening	
  
– One-­‐third	
  had	
  prior	
  PSA/DRE	
  

–  Contamina;on	
  in	
  control	
  arm	
  

– 85%	
  compliance	
  v.	
  42%	
  contamina;on	
  

–  Overall	
  Survival	
  of	
  	
  PLCO	
  cohort	
  
– Overall	
  mortality	
  0.46	
  (v.	
  an;cipated)	
  

–  CaP	
  Treatment	
  

	
  

	
   	
   	
   	
   	
     









Innappropriate Criticisms of PLCO 

n  “Low biopsy rate” 

n  “Delayed biopsy missed the chance for cure” 

n  These were the results of the “real world” design 
of PLCO—results reported to pt and primary MD; 
they decided whether further evaluation was 
necessary. 

n  In ERSPC, screened men saw Urologists for 
biopsy and treatment decisions. 
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Prostate Cancer Incidence 

PLCO 
 

ERSPC* 

Screened Arm Usual Care Arm Screened Arm Usual Care Arm 

Cancers 3452 2974 5990 4307 

Rate**  

(per 10,000 
person years) 

 

103 

 

88 

 

93 
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•  Core age group 
 



Prostate Cancer Mortality 

PLCO 
 

ERSPC* 

Screened Arm Usual Care Arm Screened Arm Usual Care Arm 

Deaths 92 82 214 326 

Rate*  
(per 10,000 person 
years) 

 

2.7 

 

2.4 

 

3.5 

 

4.1 

Rate Ratio (95% 
CI) 

1.11 (0.83 to 1.50) 0.80 (0.65 to 0.98) 

*Core age group 
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Screening and prostate cancer mortality: results of the 
European Randomised Study of Screening for Prostate 
Cancer (ERSPC) at 13 years of follow-up  
                           Lancet 384:2027, 2014 
 

Prostate-Cancer Mortality at 11 Years of Follow-up 
                             NEJM 366:981, 2012 



PLCO ERSPC 

Age Group  55-74   50-74;  55-69 (Core) 

Enrolled 77,000    1993-2001 162,000      1991-2001 

Locations 10 U.S. Centers 7 Eur. Countries 

Randomization Individual Variable: Generally @ 
Population level 

 

PSA Cutoff  4 ng/ml; “community 
standard” 

3 ng/ml except Scandanavia 
(2.5) 

 

DRE All men Some men 

Testing  Frequency Annual (PSA 6X; DRE 4X) Year 0 & 4 (usual) 

Year 0, 2 and 4 (1 center) 

Biopsy “Community Standard” both 
arms 

Center v. Community 

Treatment “Community Standard” both 
arms 

Center v. Community 



Special Considerations: ERSPC 

n  Variable screening protocols 
–  “It may be more appropriate to analyze as a 

meta-analysis than as a single trial” (Boyle 
and Brawley; Cancer, 2009) 



NCCN Briefing 

n  After 13 years of follow-up, the rate ratio of 
prostate cancer mortality in the screened arm 
was 21% (95% CI 0.69 to 0.91), equivalent to 1 
prostate cancer death averted per 781 men 
screened or 1 per 27 additional prostate cancers 
detected.10 Potential shortcomings of the ERSPC 
include lack of a significant effect of screening 
on all-cause mortality; overreliance on 
secondary analyses adjusting for non-
compliance; and unbalanced treatment 
differences between study arms.11,12  
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Special Considerations: ERSPC 

n  Variable screening protocols 
–  “It may be more appropriate to analyze as a 

meta-analysis than as a single trial” (Boyle 
and Brawley, Cancer, 2009) 

n  >20% mortality reduction seen only in “core 
group” 

–  Not men of all ages  
–  All sites not included 

n  Significant Mortality reduction in only 2 of 7 sites 
 Removal of either site eliminates benefit 

 
 



USPSTF 
Moyer et al Ann Int Med 2012 
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Age-Adjusted CaP Mortality per 100,000 
men 

Sweden 20.4 

Finland 17.2 

Netherlands 15.1 

Switzerland  14.9 

USA 10.8 

Spain 10.8 

Italy 10.5 



Special Considerations: ERSPC 

 

n  Treatment differences between arms 
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n  Treatment location also differed 
between screen and control men 

– Screened patients were 6x more 
likely to be treated at large 
academic centers 

–  Screened men likely received 
better XRT and more aggressive 
treatment for hormone relapsing 
disease 
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Why concern about treatment effects in 
ERSPC? 

n  It is now clear that most of the decline  in US 
CaP mortality that began in early 1990s had to be 
due to treatment (not screening) 

–  Too early for screening per ERSPC 
– Need at least 10 years to observe benefit 

–  Radical Prostatectomy rates increased more 
than 10x between 1980 and 1990 (Lu-Yao, J 
Urol 1997) 

–  XRT improved by 3D conformal therapy 
 



PLCO and ERSPC: Keep an Eye out 

n  Combined analysis completed 

n  “two micro-simulation models to individual-level 
incidence and mortality data from 238,936 men 
participating in the trials. A cure parameter for 
the efficacy of screening was estimated 
separately for each trial. We changed step-by-
step major known differences in trial settings, 
including enrollment  and attendance patterns, 
screening intervals, PSA thresholds, receipt of 
biopsies, control arm contamination and primary 
treatment patterns, to ultimately reflect a more 
ideal protocol situation and differences between 
the trials”  
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The USPSTF Prostate Screening 
Statement 

The USPSTF recommends against routine PSA-
based screening for prostate cancer (grade D 
recommendation).  

 

A grade D recommendation means that the 
USPSTF has concluded that there is at least 
moderate certainty that the harms of performing 
the intervention equal or outweigh the benefits in 
the target population 
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Total M+ 

M+ at Dx 
M+ during f/u 

Schroder Eur. Urol 2012 

30/40% reduction 
NNI: 338 
NND: 12 

  



Metastatic CaP in pre- and post 
PSA Era 

Scosyrev et al: Cancer 2012;118:5768-76 





Initial PSA Below 1 in PLCO and ERSPC 

n  PLCO ( BJUI 102:1524, 2008) 

– < 0.6% risk of aggressive CaP 
over 7-10 years 

n  ERSPC (Van Leewen et al Cancer, 
2010) 

– NNS 24,642 and NNT 724 to 
prevent 1 death. 
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Malmo 
(Lilja et al; Cancer 2011; 117:1210)  

n  Top PSA decile in early 40’s 

–   First test: >1.3 

– 1.5% 15 year met/death  

–   Second test (PSA> 1.6) 

– 5.2% 15 yr met/death 

n  Overall, ~ half of all met/ CaP deaths 
came from top PSA decile 
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Malmo 
(Lilja et al; Cancer 2011; 117:1210)  

 

n  ~75% had PSA below 1 @ age 40-45 

–   <1% 15 year met/ CaP death 

–  If second PSA <1, 15 year met/death <0.2% 

–  If third PSA below 1 up to age 50, ? exempt 
from screening 

–  If three PSA <2 up to age 60,  ? exempt  from 
screening 
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US Physician’s Health Study 

 

n  PSA in men <60 (median PSA <1) 

n  Followed from 1982-2012 

n  Men in top PSA decile had ~30x OR for CaP 

n  Men in top PSA quartile had ~6x OR for lethal 
CaP (v. lowest quartile) 
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Preston et al.: J. Urol 2015 
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4K: Future risk of Metastatic CaP 

 

n  15 to 20 year future risk of mets correlated w 
PSA levels at age 40 to 60. Men w PSA > 2 
considered at “high risk” for mets. 

n  If 4K score known, about half men with PSA >2 
would be reclassified as low risk (<1% mets at 15 
year)  

n  Stattin et al:  Eur Urol 2015 
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Use of 4K and MSP in PLCO Participants 

	
  	
   AUC	
  	
   95%	
  CI	
  

	
  	
  	
  	
  Age	
  +	
  PSA	
   0.691	
   0.641,	
  0.735	
  

	
  	
  	
  	
  Age	
  +	
  Four	
  kallikrein	
  panel	
   0.786	
   0.748,	
  0.816	
  

	
  	
  	
  	
  Age	
  +	
  PSA	
  +	
  DRE	
   0.706	
   0.660,	
  0.746	
  

	
  	
  	
  	
  Age	
  +	
  Four	
  kallikrein	
  panel	
  +	
  DRE	
   0.786	
   0.748,	
  0.815	
  

	
  	
  	
  	
  Age	
  +	
  Four	
  kallikrein	
  panel	
  +	
  MSP	
  	
   0.809	
  
0.774,	
  0.838	
  

	
  	
  	
  	
  Age	
  +	
  Four	
  kallikrein	
  panel	
  +	
  MSP	
  +	
  
DRE	
  

0.810	
  
0.775,	
  0.840	
  

	
  	
   African	
  
American	
  

Other	
  
Races	
  

Differ
ence	
  

95%	
  CI	
  

	
  	
  	
  	
  Age	
  +	
  PSA	
   0.671	
   0.694	
   -­‐0.023	
   -­‐0.19,	
  
0.14	
  

	
  	
  	
  	
  Age	
  +	
  Four	
  kallikrein	
  
panel	
  

0.803	
   0.781	
   0.022	
   -­‐0.10,	
  
0.13	
  

	
  	
  	
  	
  Age	
  +	
  PSA	
  +	
  DRE	
   0.691	
   0.710	
   -­‐0.019	
   -­‐0.18,	
  
0.14	
  

	
  	
  	
  	
  Age	
  +	
  Four	
  kallikrein	
  
panel	
  +	
  DRE	
  

0.790	
   0.783	
   0.007	
   -­‐0.12,	
  
0.12	
  

	
  
	
  
 

	
  
 

 



Biopsies Avoided using 4K in PLCO 



CaP Early Detection:  2016 

n  PSA based screening can reduce CaP mortality 

–  Mass screening based on age alone not 
optimal 

–  Risk-adapted screening likely better to 
minimize overdiagnosis 

– Start in 40’s 

n  New markers and better biopsy will likely aid 
diagnosis and prognosis and may increase the 
benefit of screening by reducing detection and 
treatment of low risk tumors 

77 


