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Huge increase in interest in Prostate MRIHuge increase in interest in Prostate MRIHuge increase in interest in Prostate MRIHuge increase in interest in Prostate MRI



Most guideline groups recommend use of MRI Most guideline groups recommend use of MRI Most guideline groups recommend use of MRI Most guideline groups recommend use of MRI 
before biopsybefore biopsybefore biopsybefore biopsy



And the technology is simply stunningAnd the technology is simply stunningAnd the technology is simply stunningAnd the technology is simply stunning



But should you use it?But should you use it?But should you use it?But should you use it?



WellWellWellWell----known cognitive biases: precisionknown cognitive biases: precisionknown cognitive biases: precisionknown cognitive biases: precision



Cognitive bias: seeing is believingCognitive bias: seeing is believingCognitive bias: seeing is believingCognitive bias: seeing is believing



We arenWe arenWe arenWe aren’’’’t going to talk about costst going to talk about costst going to talk about costst going to talk about costs

“… widespread mp-MRI adoption prior to biopsy 

would contribute $3 billion annually, that is, 

about 15% of the entire cost of managing 

prostate cancer would be related to a pre-

diagnostic imaging test.”



Two different roles for MRI in prostate cancer Two different roles for MRI in prostate cancer Two different roles for MRI in prostate cancer Two different roles for MRI in prostate cancer 
early detectionearly detectionearly detectionearly detection

Specificity Sensitivity



Wow! We really need to get 

a handle on underdiagnosis 

and undertreatment!



Outline of talkOutline of talkOutline of talkOutline of talk

• Mechanisms of overdiagnosis and overtreatment due to MRI-targeting

• Empirical evidence on MRI-targeting overdiagnosis and overtreatment

• The way forward



Outline (in brief)Outline (in brief)Outline (in brief)Outline (in brief)

• Gleason grade is a surrogate outcome
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Grade isnGrade isnGrade isnGrade isn’’’’t an inherent property of a tumort an inherent property of a tumort an inherent property of a tumort an inherent property of a tumor



Rule of Rule of Rule of Rule of ““““highest grade countshighest grade countshighest grade countshighest grade counts”””” leads to higher leads to higher leads to higher leads to higher 
grading for MRI targetedgrading for MRI targetedgrading for MRI targetedgrading for MRI targeted

Type of biopsy 3+3 3+4 4+3 4+4

Systematic 20% 40% 20% 20%

Targeting: 3 cores 0% 10% 30% 60%

Targeting: 4 cores 0% 0% 20% 80%



If you canIf you canIf you canIf you can’’’’t find the car keys, they are still theret find the car keys, they are still theret find the car keys, they are still theret find the car keys, they are still there



Risk depend on method of detectionRisk depend on method of detectionRisk depend on method of detectionRisk depend on method of detection



Thank god we removed your Gleason 6 Thank god we removed your Gleason 6 Thank god we removed your Gleason 6 Thank god we removed your Gleason 6 
prostate. It was really a Gleason 7prostate. It was really a Gleason 7prostate. It was really a Gleason 7prostate. It was really a Gleason 7



BCR risk for highBCR risk for highBCR risk for highBCR risk for high----grade (4+3) on surgical pathology grade (4+3) on surgical pathology grade (4+3) on surgical pathology grade (4+3) on surgical pathology 
is dramatically reduced for clinical lowis dramatically reduced for clinical lowis dramatically reduced for clinical lowis dramatically reduced for clinical low----riskriskriskrisk

HR 0.26 (0.20–0.34)



Mortality risk for highMortality risk for highMortality risk for highMortality risk for high----grade (4+3) on surgical grade (4+3) on surgical grade (4+3) on surgical grade (4+3) on surgical 
pathology is dramatically reduced for clinical lowpathology is dramatically reduced for clinical lowpathology is dramatically reduced for clinical lowpathology is dramatically reduced for clinical low----

riskriskriskrisk



Risk of death for highRisk of death for highRisk of death for highRisk of death for high----grade on surgical pathology grade on surgical pathology grade on surgical pathology grade on surgical pathology 
is dramatically reduced for clinical lowis dramatically reduced for clinical lowis dramatically reduced for clinical lowis dramatically reduced for clinical low----riskriskriskrisk

Of ~1000 low risk patients, cancer-specific mortality at 10 years

50% upgraded to 3+4: 0%

7% upgraded to 4+3: 0%

3% upgraded to 4+4: 6% 

Hazard ratio for death surgery Gleason 7+: 0.19 if clinical low-risk
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PRECISION resultsPRECISION resultsPRECISION resultsPRECISION results



Fewer lowFewer lowFewer lowFewer low----grade cancers! Exactly what the grade cancers! Exactly what the grade cancers! Exactly what the grade cancers! Exactly what the 
doctor ordered!doctor ordered!doctor ordered!doctor ordered!



More highMore highMore highMore high----grade cancers! grade cancers! grade cancers! grade cancers! 
Thank god we found them!Thank god we found them!Thank god we found them!Thank god we found them!



Same number of cancers overall. ErrSame number of cancers overall. ErrSame number of cancers overall. ErrSame number of cancers overall. Err…………........

TOTAL:     118                         119







We do targetedWe do targetedWe do targetedWe do targeted----MRI to prevent prostate MRI to prevent prostate MRI to prevent prostate MRI to prevent prostate 
cancer deathcancer deathcancer deathcancer death



But targeted MRI biopsy may increase But targeted MRI biopsy may increase But targeted MRI biopsy may increase But targeted MRI biopsy may increase 
treatments and diagnosestreatments and diagnosestreatments and diagnosestreatments and diagnoses





Systematic Biopsy

MRI Biopsy



• 999 men with negative systematic biopsy

• 208 (21%) with cancer on MRI

• 134 (13%) with high-grade disease

• 454 with grade group 1 on systematic biopsy

• 134 (30%) with high-grade on MRI

MRI targeting: more cancers found, more men treated



We donWe donWe donWe don’’’’t need to find hight need to find hight need to find hight need to find high----grade cancer in grade cancer in grade cancer in grade cancer in 
men with lowmen with lowmen with lowmen with low----grade on systematicgrade on systematicgrade on systematicgrade on systematic



We donWe donWe donWe don’’’’t need to find hight need to find hight need to find hight need to find high----grade cancer in grade cancer in grade cancer in grade cancer in 
men with lowmen with lowmen with lowmen with low----grade on systematicgrade on systematicgrade on systematicgrade on systematic

2,907 men

5 cases of metastasis

2 potentially preventable



Almost zero longAlmost zero longAlmost zero longAlmost zero long----term risk of mortality in men with term risk of mortality in men with term risk of mortality in men with term risk of mortality in men with 
negative negative negative negative sextant sextant sextant sextant biopsy if PSA < 10 ng / mlbiopsy if PSA < 10 ng / mlbiopsy if PSA < 10 ng / mlbiopsy if PSA < 10 ng / ml



ERSPC Goteborg confirms very low risk of ERSPC Goteborg confirms very low risk of ERSPC Goteborg confirms very low risk of ERSPC Goteborg confirms very low risk of 
death in patients with negative sextantdeath in patients with negative sextantdeath in patients with negative sextantdeath in patients with negative sextant



Likely zero deaths in 452 negative biopsies Likely zero deaths in 452 negative biopsies Likely zero deaths in 452 negative biopsies Likely zero deaths in 452 negative biopsies 
Goteborg under contemporary practiceGoteborg under contemporary practiceGoteborg under contemporary practiceGoteborg under contemporary practice



ERSPC Rotterdam confirms very low risk of ERSPC Rotterdam confirms very low risk of ERSPC Rotterdam confirms very low risk of ERSPC Rotterdam confirms very low risk of 
death in patients with negative sextantdeath in patients with negative sextantdeath in patients with negative sextantdeath in patients with negative sextant



Compare ERSPC vs. NCICompare ERSPC vs. NCICompare ERSPC vs. NCICompare ERSPC vs. NCI



Compare ERSPC vs. NCICompare ERSPC vs. NCICompare ERSPC vs. NCICompare ERSPC vs. NCI

Diagnoses in NCI    



Compare ERSPC vs. NCICompare ERSPC vs. NCICompare ERSPC vs. NCICompare ERSPC vs. NCI

Diagnoses in NCI    Deaths in ERSPC      



Compare ERSPC vs. NCICompare ERSPC vs. NCICompare ERSPC vs. NCICompare ERSPC vs. NCI

Diagnoses in NCI Deaths in ERSPC      How many cancers 
per death averted?



Modeling study requires assumptionsModeling study requires assumptionsModeling study requires assumptionsModeling study requires assumptions



MRIMRIMRIMRI----targeting leads to excessive overdiagnosis targeting leads to excessive overdiagnosis targeting leads to excessive overdiagnosis targeting leads to excessive overdiagnosis 
and overtreatment and overtreatment and overtreatment and overtreatment 

Scenario NND NNT

Base case with favorable assumptions for MRI 89.1 57.0

Neutral assumptions for properties of MRI and effects of treatment 169.1 126.9

Extreme case of maximally perfect properties of MRI and treatment 49.9 24.9

Neutral assumptions for properties of MRI, conservative assumptions 

for effects of treatment 338.3 253.7

Dramatic reduction in treatment rates but same cure rates 89.1 31.2

12-core biopsy finds more disease, but no fatal cancer 80.0 51.5

12-core biopsy finds more disease, including some fatal cancer 96.0 61.8

Some deaths avoided by clinical use of MRI in men with negative biopsy 

and high PSA 118.8 76.5
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MRI is not going awayMRI is not going awayMRI is not going awayMRI is not going away



Clear clinical indication for MRI Clear clinical indication for MRI Clear clinical indication for MRI Clear clinical indication for MRI 

• Negative biopsy at PSA of 8 ng/mL

• PSA two years later of 17.2 ng/mL



Current guidelines call for treatment Current guidelines call for treatment Current guidelines call for treatment Current guidelines call for treatment 
irrespective of method of detectionirrespective of method of detectionirrespective of method of detectionirrespective of method of detection





ConclusionsConclusionsConclusionsConclusions

• MRI-targeting finds more high-grade cancers
• These lead to treatment

• Evidence is that these are low risk

• MRI-targeting plus contemporary treatment guidelines leads to:
• Considerable overdiagnosis and overtreatment

• Recommendations
• More restrictive use of MRI-targeting

• Change treatment guidelines for MRI detected tumors

• Research on oncologic risk of MRI-detected tumors


