
Overdiagnosis

Making people sick in the pursuit of health
Drs Gilbert Welch, Lisa Schwartz, Steven Woloshin



Screening for prostate cancer

• « Screening for prostate cancer has become the poster child of 
overdiagnosis in cancer. »Welch, Schwartz and Woloshin.

• « A profit-driven public health disaster .» Prof. Ablin, discoverer
of PSA



Prostate cancer overdiagnosis



Prostate cancer overdiagnosis

• 2.3 million US men diagnosed in the last quarter of XXth Century.
• Between 1 and 2 per thousand died in hospital following surgery.
• 17% required a second surgical intervention.
• 28% require to wear a diaper.
• More than half have become impotent.
• 33% of those treated with radiotherapy still have to put up with chronic diarrhea or 

imperative bm, 2 years after treatment. 



Reservoir of overdiagnosis for prostate cancer: men killed in 
accidents and found to have prostate cancer

20-29 ans 8,6%

30-39 31%

40-49 40%

50-59 46%

60-69 68%

70-79 83%



Conclusion

• « All screening programmes do harm. »Angela Raffle and Muir
Gray

• Some do good as well, at reasonable cost, in terms of human
suffering and resources.

• Prostate cancer screening does not.
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Prostate Cancer Statistics



PSA Recommendations
• Conflicting views regarding screening using PSA test

– No screening 
• US Task Force, Canadian Task Force

– Establishing baseline
• European Association of Urology, Melbourne Consensus

• All looking at same evidence but coming up with 
different recommendations



Prostate Cancer Screening RCTs

ERSPC Follow up # needed to screen # needed to treat

9 years 1410 48

11 years 979 35

13 years 781 27

• Most credible prostate cancer screening trial 
(ERSPC) showed the longer you follow the 
cohort, the lower the number needed to screen 
and treat to save one life

• ERSPC screening trial shows substantial 
mortality reduction



Early Detection
• Screening reduces the number of men dying from 

prostate cancer

• The cases of advanced (metastatic) prostate cancer 
would double, resulting in an estimated 13-20 percent 
increase in annual prostate cancer deaths

• Mortality from prostate cancer has dropped by 40% 
over the last 20 years

5-Year Relative Survival Rate by Stage at Time of Diagnosis*

Stage 5-year Relative Survival Rate

Local >90%

Metastatic 28%

*American Cancer Society. Survival Rates for Prostate Cancer. 2015.



“Smart Screening”
• Prostate Cancer Canada believes in 

“smart screening” 

• Men are encouraged to be tested to 
establish a baseline number in their 
40s with follow-up based on 
individual’s risk profile

• PSA test not perfect but is currently 
the best indicator that something may 
be wrong with the prostate

• While there are controversies with the 
PSA test, high numbers serve as a 
red flag for further investigation

• PSA test is only one part of the 
diagnostic process



Active Surveillance

• Early detection saves lives but cannot 
distinguish between low and high risk 
disease

– Risk of over treatment

• One method to mitigate over treatment is 
to use Active Surveillance

• Not every case requires immediate 
treatment







Funding New Research
Distinguishing between aggressive and 
indolent prostate cancers

Dr. John Lewis
Edmonton, AB

Dr. Robert Day
Sherbrooke, QC

Dr. Bharati Bapat
Toronto, ON



Take Home Messages

• Screening reduces the number of men 
dying of prostate cancer; early detection 
saves lives

• Baseline PSA testing of men in their 40s is 
a good predictor for future prostate cancer 
risk

• PSA is part of risk profile in diagnosis of 
prostate cancer
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Objectives
 To review the data fueling the controversy of 

PSA screening
 To discuss current and future management 

strategies to improve outcomes and decrease 
cost
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Plagiarism Disclosure

• I have presented some of these slides at previous 
talks
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Screening for Prostate 
Cancer
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PC Mortality over 20 years

Canadian Cancer Society Stats 2013

PSA 31 x105

18 x105

42% reduction
1800 men / yr
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Treatment Effect on Mortality

Etzioni R et al., Cancer 2012
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ERSPC
Schroder F et al. Lancet epub Aug 7 2014
182,160 men 50-74y
162,388 men 55-69y
CSS HR (ITT) 0.79 (95% CI: 0.69-0.91) at 13y
CSS HR (eff) 0.73 (95% CI 0.61-0.88) 
NNS 781
NNT 27
No diff in OS (only 10% power)
MFS HR 0.33

PLCO
Andriole GA et al. JNCI 104(2), 2012
76,685 men 55-74y
HR (ITT) 1.09 (95% CI: 0.87-1.36) at 13y
Non-compliance control 52%
Non-compliance screen 20%
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Which Weigh More?

Conclusion: Green balls weigh more
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Which Weigh More?

Conclusion: Green balls weigh the same?

Green BallsBlue Balls
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PSA Screening – Real Effect?

Hugosson J et al., Lancet 2010

50-70y
PSA q2y

NNS 293
NNT 12
CSS ARR 0.5%
HR 0.56 ITT
HR 0.44 efficacy
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Cdn Task Force 2014

Cdn Task Force on Preventive Health Care CMAJ 2014
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Most common advice?
Shared decision-making
for men 50-70y
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Why the Confusion?

1. Early diagnosis too harmful
– Diagnostic process has harms
– Diagnosis = Treatment for all patients

2. For those needing treatment, treatments not effective 
enough

3. (Too expensive?)
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Smart Diagnosis
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Risk Adapted

www.prostaterisk.ca
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Long-Term Risk of PCa Ages 44-50y

Any Cancer
Palpable Cancer
Advanced Cancer

Lilja H et al., Cancer 2011
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Need to consider harms of biopsy
N=41,682

Nam et al, J Urol,183(3):963-8, 2010 

Confirmed from:
SEER:
Loeb et al, J Urol, 
186(5): 1830-4, 2011  

ERSPC: 
Loeb et al, Eur Urol, 
61(6): 1110-4, 2012 
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TP vs TRUS Bx
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Transperineal Biopsy

Hossak T et al., J Urol 2012

vs. TRUS bx:
• more ant tumors: 16 v 12%, p=0.046
• R1 rate: 69 v 34% for ant tumors
• smaller size: 1.4 v 2.1cm, p=0.03
• lower pT3 rate: 13 vs 28%, p=0.03
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Complications after TP Bx

0.076% sepsis risk
>50x lower risk than TRUSbx

Chang DTS et al., Nat Rev Urol 2013
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Smart Biopsies:
The Value of MRI
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T2-weighted image ADC map  (mm2/s)
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MRI US

3D US/MRI Registration for Biopsy
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Pathology/MRI 
Registration
• Generate 3D histology 

image
• Non-rigid registration 

of 3D MRI to 3D US

25
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MAST vs TRUS bx (Bx Naïve)

Pokorny MR, Eur Urol 2014  
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Risk Stratification and Management

Cooperberg M et al., JCO 2010

40% 40% 20%
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Walt Witmore:
Where cure is possible, is it necessary?  

Where necessary, is it possible?
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Smart Management
Active Surveillance for Low Risk
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RP WW
OM 56%

OM 69%

CSM 18%
CSM 29%

12% T1c, mPSA 13
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Overall Survival

HR 0.88 (95% CI, 0.71 to 1.08)
p=0.22
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Cause-Specific Survival

HR 0.63 (95% CI, 0.36 to 1.09)
p = 0.09
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CSS Forest Plot
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75% low risk, mFU 6.4y (0.5 – 20.2y)

http://mysb.ca/data/1/rec_imgs/497_SB%20OCC%20CMYK.jpg
http://mysb.ca/data/1/rec_imgs/497_SB%20OCC%20CMYK.jpg


Chance of Discontinuing Surveillance

(n=267/993, 27%)

Klotz L et al., JCO 2014
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CSS Active Surveillance  N=993

15y CSS 94%10y CSS 98%

15 PC deaths
28 M1p=0.18

http://mysb.ca/data/1/rec_imgs/497_SB%20OCC%20CMYK.jpg
http://mysb.ca/data/1/rec_imgs/497_SB%20OCC%20CMYK.jpg


Low- vs Int Risk
n = 708 v 218

HR 3.74

89%

97%

Cause Specific Survival Metastases Free Survival
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Multivariate Analysis
Predictive factors p-value HR (95% CI)
PSA DT (≤3 years vs >3 years) 0.0062 3.7 (1.4, 9.4)

Gleason 7 vs ≤ 6 0.0181 3.0 (1.2, 7.3)

Baseline PSA >10 vs GS 7 in
Intermediate risk groupBaseline Gleason 7 vs ≤ 6

HR 3.0

77%

94%

77%

93%
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How Does AS compare to 
Active Treatment for Low Risk 

Pr Ca?
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bDFS stratified by Treatment 
Modality

Musurunu BH et al., JCO 33(Suppl 7); 2015 (abstr 178)

n=594 low risk prostate cancer, 
2006-2008, no ADT

n 7y bDFS Dept $
76 90.1% $6,987
83 95.6% $1,470
185 93.6% $3,384
178 94.4% ?
59 89.5% $7,029

http://mysb.ca/data/1/rec_imgs/497_SB%20OCC%20CMYK.jpg
http://mysb.ca/data/1/rec_imgs/497_SB%20OCC%20CMYK.jpg


System Savings with AS

Dragomar A, Cury FL, Aprikian AJ.  CMAJ Open 2(2):e60-68; 2014

$100,000,000 per year!
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Better Treatment

HR 0.23
LDR-PB ARM
N=188

EBRT ARM
N=195

PS
A 

< 
0.

2
82%

32%

Morris WJ et al., GU Symp 2015
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RP for High Risk Disease

Crook J et al., Brachy 2014

Brachytherapy
Surgery45%

80%
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MRI Reduces Overall Surgical 
Positive Margin Rate 
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  p= 0.025
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Margolis et al. Radiology, 2012

N=104
1.5 T ERC
27% change in 
surgical approach
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Conclusions
• Screening for prostate cancer reduces risk 

of metastases and dying of prostate 
cancer

• Diagnostic harms can be reduced by risk 
adaption, use of MR and TP biopsies

• Treatment harms can be reduced by using 
active surveillance for low risk patients

• High risk patients should be treated with 
most effective / cost-effective treatments 
up front
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