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Learning Objectives 

At the end of the presentation the learner will be able to: 

1. Discuss what is known about the risk of prostate cancer and 
its natural history 

2. Discuss how to screen for prostate cancer including 
addressing controversies and review of updated guidelines  



Scope of the Problem 

ÅMost common noncutaneous cancer in 
men 

Å2017: estimated 189,000 new cases 
ï30,000 deaths in US  

ÅA man in NA has a 3% chance of dying 
from CaP  
ï(10x greater risk of Dx) 



Risk of Death for 40 year old U.S. Men, to End of 
Life, by Leading Causes 
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Risk for Prostate Cancer 
ÅAge:  80% of CaP cases are diagnosed in men over 

65 years 
ÅRace: Higher incidence and mortality rates for 

Black males 
ÅFamily history of prostate cancer- hereditary 

BRCA1/2 
ÅImplicated (but not proven) risk factors 
ïDietary (e.g., high fat diet)  
ïExogenous Androgen exposure 
ïHistory of STDs?vasectomy?smoking? 

  



Natural History of Prostate Cancer 

ÇProstate cancer is biologically heterogeneous. 

ÇSome prostate cancers grow slowly and never 
cause symptoms. 

ÇOther prostate cancers are fast growing and 
metastasize quickly. 

ÇOther types grow at a modest pace. 



Screening for Prostate Cancer 

ÅScreening methods 

 

ïDigital rectal exam (DRE) 

 

 

ïProstate specific antigen (PSA) test 

 

 



The Digital Rectal Exam (DRE) 

ïOnly 1/3 of gland is 
examined  

ïnodularity/induration/ 
asymmetry suspect 

ï60% of cancers detected by 
DRE have spread outside 
the prostate gland  

ïUseful for detecting 20%-
35% of tumors with N PSA 

ïShould be continued in 
men >70 

 

 



Prostate Specific Antigen (PSA)  

ÅPSA- serine protease 
glycoprotein 

ÅFree and complexed 
species 

ÅMalignant and benign 
tissue 
ïPSA levels increase with 

age, BPH, Prostatitis, UTI, 
indwelling foley 



PSA Test Efficacy 



What Happened to Canadian Prostate Cancer Mortality 
Rates as Screening Rates Increased? 
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Recommendations 
ÅACS: physicians should offer annual DRE and PSA 

to men 50-70 yo, who have life expectancy at 
least 10 years.   African-American, men with FHx 
of prostate ca should start screening at age 40 

ÅAUA/CUA: recommends screening in men >50 or 
>40 if positive FHx or African-Am. 

ÅReferral to Urology if PSA elevated over “normal” 
range or DRE abnormality for TRUS-guided Bx 

ÅĄBUT “THE TIMES THEY ARE A CHANGIN’” 



Recent RCT Screening Studies 

ÅPLCO- prostate, lung, colorectal, ovarian 
screening study 

 



PLCO 

Å1993-2001 
Å76693 men at 10 US centers randomized to screening 

(38343 subjects) or usual care as control (38350 subjects) 
ages 55-74 

ÅScreening with annual PSA and DRE 
ÅAfter 10 yrs follow-up death rate from CAP very low (92 

screening and 82 control grp) 
ÅConclusion: no difference in mortality at 10 yrs 
Åbalance of benefits and harms unfavorable and does not 

support routine screening 
ÅScreening may cause significant harm to many men 

 

 



US PLCO Trial – update 2012 

Å76693 men 

ÅAfter 13 years of follow-up, the rate of death 
from prostate cancer was very low and did not 
differ significantly between the two study 
groups. 

Å 3.7 and 3.4 deaths per 10 000 person-years  



European RCT- ERSPC 

ÅEarly 90’s initiated f/u to Dec 31/07 

Å182000 men ages 50-74 

ÅRandomized to PSA screening once every 4 years vs 
control grp without screening PSA 

Å8.2% incidence CAP in screening vs 4.8% in control arm 

Å20% reduced rate of death from CAP (if adjust for non 
compliance 27% fewer deaths in men screened) 

Åabsolute risk difference 7 death/10000men  

ÅNNS 1410 men NNT 48 CAP to prevent one CAP death 

 



European Screening Trial - 2012 update 

Å182000 men, 11 year follow up 

Å1055 men would need to be screened and 37 cases 
of prostate cancer would need to be treated to 
prevent one death from prostate cancer 

ÅOverall survival the same in both groups 



European Trial Criticisms 

ÅMen screened every 4 years (2 in Sweden) 

ÅPSA of 3 

ÅTreatment at academic centres for screen 
detected patients  

ÅSwedish site biasing whole trial 

 



Mortality Results from the Goteburg Randomized 
Population Based Prostate Cancer Screening Trial.  

Hugosson J et al. Lancet Oncol 2010 

Å20000 men, 14 years follow up 

Å44% reduction in prostate cancer deaths in screened 
arm 

Å293 men would have to be screened and 12 treated 
to prevent one prostate cancer death 

Å3% contamination 

ÅYounger men (50 to 64 years) 

 



PLCO results differ from ERSPC –Why? 

ÅShorter average f/up 

ÅLow rates of compliance with randomization  

ÅPSA Testing in 44% of men prior to randomization 
decreased numbers of events 

ÅLow rates of PC deaths in both arms (2.0 and 1.7 in S vs 
C, 3.3 vs 4.3 in ERSPC 

ÅThe window for effective screening is only 33% (85% 
screened in S arm vs 52% in C arm had PSA screening) 

 



AUA response to  
screening studies 

From  AUA 

2009 best 

practice 

statement* 





USPTF opposition to screening  

ÅUS Preventative Services Task Force 2009 

ïInsufficient evidence to assess risks and benefits 
in men < 75 years 

ïFelt that harms outweighed benefit in men > 75 
years 

ÅIn 2012 

ïRecommend against PSA screening 

 

 



Canadian Task Force  

CTFPHC. CMAJ 2014; 186:1225 



CUA criticisms to Canadian Task Force 2014 

Lack of Canadian perspective!! 

ÅLevel 1 evidence of a reduction in prostate cancer 
deaths seen in randomized Phase III trials, 

Å45% reduction in deaths due to prostate cancer in 
Canada since 1995 

Åthe widespread adoption of active surveillance for 
low risk disease (a Canadian invention) 



AUA guidelines update 2013 
ÅRecent release May 2013 

ÅRapid response to criticisms 
of past recommendations 
that were based on “expert 
opinion” 

ÅAppearance of conflict of 
interest? 

ÅTrying to repair image?  

ÅUtilization of evidence-
based medicine 



AUA guidelines for PCa detection 2013 

ÅDiffers from Best Practice Statement 2009 
ïExpert opinion and clinical experience 
ïNo systematic review of literature 

ÅCurrent guideline is: 
ïEvidence based evaluation of PC detection to reduce PC 

mortality 
Åbased on evidence rather than values, opinions, or clinical 

experience 
ïIntended to assist physicians in advising an “average” risk 

man without Sx’s  
ïMultidisciplinary panel NOT just urology!! 



Guidelines 2013-methodology 

ÅSystematic review of literature 1995-Feb 2013 

Å324 eligible studies reviewed 

ÅRCT’s 

ÅModeled data 

ÅPopulation data 



Rating of evidence strength and quality 

ÅA- well conducted RCT’s or exceptional 
observational studies 

ÅB- RCT’s and/or observational studies with 
some weaknesses 

ÅC- observational studies inconsistent and/or 
difficult to interpret 



Linking evidence to statement type 

ÅStandard (evidence level A/B) 

ïBenefits are > or < than the harms 

ÅRecommendation (evidence level C) 

ïBenefits are > or< than the harms 

ÅOption (evidence level A-C) 

ïBenefits = harms or balance is unclear 



Interpretation of evidence 

ÅPanel did not go beyond the evidence in 
formulating STATEMENTS (ie assumption of 
benefits in absence of evidence) 

ÅQuality of evidence 

ïBenefits of screening – moderate (B) 

ïHarms of screening- high (A) 



Guideline statement organization 

ÅPanel evaluated early detection of PCa in average risk 
men by age, recognizing that the harm-benefit ratio 
is highly age dependent 

ÅIndex pt groups 

ï<40 yrs 

ï40-54 yrs 

ï55-69 yrs 

ï70+ yrs 



Guideline statement 1: age < 40yrs 

ÅRecommend against PSA-based screening of men 
under 40 yrs (Recommendation; evidence strength: 
Grade C) 

ÅIn this age grp there is a low prevalence of clinically 
detectable PCa, no evidence of benefit of screening 
and considerable harms of screening (over-diagnosis 
and over-treatment) 



Guideline Statement 2: Age 40-54yrs 

ÅScreening not recommended in men at avereage risk 
(Recommendation; Evidence strength: Grade C) 
ÅEvidence is marginal when compared to screening 

beginning at age 55 yrs, and quality of evidence for 
harm is high 
ÅThese men are often screened presuming they have 

the most to gain from early Dx and Rx 
ÅLow prevalence of fatal PCa, long lead times, and 

extended time at risk for harm from Rx all may lead 
to greater harm than benefit 



Guideline Statement 2: age 40-54yrs 

ÅFor certain men younger than 55yrs at higher 
than average risk 

ïDecision individualized based on shared decision 
making and informed discussion about 
uncertainty of benefits vs harms 



Guideline Statement 3: age 55-69 yrs 

ÅPanel recommends shared decision making when 
considering PSA testing, proceeding based on pts 
values and preferences (Standard; Evidence Grade: B) 

ÅDecision to undergo screening must weigh benefit of 
preventing 1 PCa death per 1000 screened over a 
decade vs the harms of screening and treatment 



Guideline Statement 3: age 55-69 yrs 

ÅShared decision making should consider: 

ïLife expectancy 

ïProstate cancer risk (race, Fam Hx) 

ÅPSA-based screening should not be performed in the 
absence of shared-decision making (health fairs, 
health system promotions, community organizations) 



Guideline Statement 4: Reducing Harms of Screening 

ÅIncrease screening interval to 2 or more yrs preferred 
over annual screening in men who have participated 
in shared-decision making and chosen screening 
ÅIntervals >2 yrs preserves the majority of the 

benefits and reduces over-diagnosis and false 
positives (Option; Evidence Grade: C) 
ÅIntervals for rescreening can be individualized by 

baseline PSA and/or prior PSA history 
ÅBased on modeling studies 



Guideline Statement 5: age 70yrs and above 

ÅRecommend against routine PSA screening in men 
age 70+ or in any patient with < 10-15 yrs life 
expectancy (Recommendation; Evidence Grade C) 

Åsome men in excellent health may benefit 

ÅAn absolute reduction in mortality while possible is 
likely small with a potential for harm high 



Guideline statement: Age 70+ 

ÅIf men 70+ have chosen screening panel 
suggests ways to reduce harm 

ïUse higher PSA threshold for investigation and 
biopsy (>10 ng/ml) 

ïDiscontinue screening if PSA low (<3 ng/ml) 



Guidelines require periodic review and updating 

ÅBenefits beyond 15 yrs have yet to be assessed in 
large RCT’s 

ÅAbsence of direct evidence for benefit outside of age 
range 55-69 yrs, non- Caucasians, positive Fam Hx 

ÅAbsence of direct evidence for benefit of tests other 
than PSA for primary screening 



USPSTF April 2017 
ÅRevision to original recommendations 
ÅBased on further evidence that came to light with 

ERSPC study longer follow up (decrease CaP death 
and mets in screened pop) and other data like 
increasing adoption of active surveillance in US to 
prevent harms of overdiagnosis and treatment 
Åindividualized approach to screening for age 55-69, 

based on clinician-patient discussions about the 
potential harms and benefits of screening (grade C 
recommendation). 
ÅUSPSTF submitted the recommendation for public 

comment, which ends May 8, 2017 





Value of establishing  
an early baseline 

ÅIf PSA <1.0 at 60 
likelihood of prostate 
cancer death <0.3% 

Å90% of all prostate 
cancer deaths occurred 
in men with psa > 2.0 
(top quartile) 

Vickers et al., BMJ 2013; 346  



What advice can be given to men who 
wish to be screened? 
ÅThe message has changed dramatically 

ÅYes if you develop CAP early detection decreases the 
chance of dying from it by at least 27% 

ÅNegatives 
ïOverdiagnosis and overtreatment of indolent cancer 

ÅOne must “de-link” paradigm of diagnosis and treatment 
and offer active surveillance for those who do not need 
treatment (low risk, low volume, low grade CAP) 

ÅNeed new marker of disease and progression 

ÅShared decision making 



Informing Patients   

Do I know the 

potential benefits? 

Do I know the 

potential harms? 

Do I know the 

likelihood of 

various outcomes? 

Do I know the 

potential 

consequences of  

my decisions? 



Benefits of Shared Decision Making 

ÇHow the patient benefits: 

•Takes an active role in his health care. 

•Becomes better informed. 

•Chooses the option most consistent with his 
personal preferences. 

ÇHow the clinician benefits: 

•Solves a clinical dilemma. 

•Informs and involves a patient in his care. 



Future of prostate cancer screening 
ÅAssess for High Risk population through mutation 

analysis 
ÅBRCA1, BRCA2, HOXB13, etc 

ÅAssess for High Risk Disease via T3 Diffusion 
weighted MRI to determine need for biopsy 

ÅLiquid biopsy- CTC’s, cell free DNA 

 



QUESTIONS? 


