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Summary

• MRI is currently used in men with a high PSA 
– 1 in 3 avoid biopsy
– Detects more clinically significant cancer 
– Halves overdiagnosis 

• MRI for active surveillance
– Reduces anxiety led treatment from 20% to 2%
– Allows 2 in 3 men to avoid follow up biopsy

• MRI to allow small treatments for small cancers
– Reduces urine leakage from 1 in 2 to 1 in 50
– Allows 2 in 3 men to keep natural erections without tablets

• MRI in prostate cancer screening 
– Promising but more data needed 



Overdiagnosis and over–treatment 

• Overdiagnosis
– Finding a cancer that would not have caused a problem 

– Many cancers found without MRI don’t need treatment 

• Over-treatment 
– Treating a cancer that would not have caused a problem

– But treatment can cause
• Urine leakage

• Bowel problems 

• Difficulties with sexual function 



Even with robotic surgery, urine leakage and sexual 
function are a problem 

TrueNTH UK 12 month data (2002 men)

• In men without leakage or pads 
at baseline:

– 1 in 3 need pads at 12/12

– 1 in 2 pad free and leak free

– Mean EPIC domain score 78

• In men with erections sufficient 
for intercourse with no assistance

– 1 in 20 had erections without 
assistance

– 1 in 10 had erections with 
medication or devices

– 1 in 3 were trying medication or 
devices and did not have sufficient 
erections 

– Mean EPIC domain score 34.8



Prostate cancer diagnosis and treatment 

Risk of cancer to 
life and health

Risks of diagnosis and treatment





Can MRI help us do better? 



• 1449 patients having radical prostatectomy 2002-2006 with cs PCa
• MRI defined as visible (57%) vs equivocal (30%) vs occult (13%)
• Median follow up 11 years
• Outcomes assessed

• Biochemical recurrence
• Metastatic disease
• Prostate cancer specific mortality
• Overall mortality 



MRI visible disease: 40% have BCR and 20% 
have metastatic disease at 15 years



MRI visible disease: 7% prostate cancer mortality at 15 years



MRI to reduce over-diagnosis in those with a 
high PSA 



• Multi centre UK NHS MRI study

• 576 men had 
• 1.5T MRI 
• 5mm transperineal prostate mapping biopsy
• 12 core TRUS

• TPM (reference standard)
• 230 (40%) – clinically significant cancer

• MRI sensitivity 93% (87% for Gleason grade group 2) vs TRUS 48%
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TRUS detected 111 
significant cancers but 

missed 119
48% sensitivity
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MRI detected 213 
significant cancers and 

missed 17

93% sensitivity
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Does standard TRUS (10-12 core) or MRI +/- targeted biopsy detect:
• More clinically significant cancer (Gleason 3 + 4)
• Less clinically insignificant cancer
• Using fewer biopsies in fewer men



Median 4 cores in MRI ±TB arm versus median 12 cores in TRUS biopsy arm

Outcomes

@mrsprostate

71/252 (28%) of men avoided biopsy in the MRI arm 

MRI ±TB 

TRUS

95/252 
(38%)

64/248 
(26%)

%

Clinically Significant Cancer 
Detection (Gleason ≳ 3+4) 

ITT: 11.7 (95% CI 3.6 to 19.8)

Modified ITT: 11.5 (95% CI 3.1 to 19.9)

Per-protocol: 11.9 (95% CI 3.4 to 20.4)

Non-inferiority margin

-10 -5 0 5 10 15 20 25

Percentage point difference

Favors TRUS biopsy  | Favors MPMRI±targeted biopsy

Not only was MRI±TB non-inferior to TRUS biopsy, MRI±TB was superior 

in the detection of clinically significant cancer

P < 0.005



MRI in men with a high PSA 

• Allows 1 in 3 men to avoid a biopsy

• Finds more significant prostate cancer than a standard biopsy

• Halves the number of men ‘over diagnosed’ with a low risk 
prostate cancer 

• Is offered as part of routine care across the NHS



MRI to reduce overtreatment in men 
diagnosed with prostate cancer 



Active surveillance using traditional tools 

• Single protocol for follow up across a spectrum of risk of progression

• Uptake of surveillance varies internationally & locally
– 95% suitable men in UK

– 60% suitable men US

– Up to 70% suitable men Switzerland 

• Protocols suggest regular biopsies but they are not always done 

• 1 in 4 men with no clinical change choose radical treatment as they don’t 
like surveillance

• Men on active surveillance are 10 x as likely to die from heart disease 
than prostate cancer 



UCLH MRI-led active surveillance 

• Use PSA and MRI

• Biopsy during surveillance if
– Change on MRI suggests a change in risk 

– PSA rising and not explained by growth of the whole prostate on MRI



MRI led active surveillance 

• Follow up biopsies reduced from routine practice every 1-3 
years to only 1 in 3 men needing a follow up biopsy 

• Men choosing active treatment due to anxiety reduced from 
20% to 2% 



A small treatment for a small cancer 

Focal therapy  for prostate cancer 

Risk of cancer progression Risks of radical  treatment



Summary of Focal HIFU experience in the UK

• Available on NHS 

• With focal hemi-ablation

– <1% pad use for incontinence 

– 1 in 3 need tablets for erections

– 2 in 3 natural erections

– Reduction in semen volume in >50% of men

• Registry data (>1700 men)

– 1 in 5 need a 2nd HIFU by 7 years 

– 1 in 15 need radical treatment by 7 years 
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• HIFU Evaluation and Assessment of Treatment (HEAT) registry
• 1379 primary focal patients across 13 UK centres 2005 -2020
• Median follow up 32 m overall

• For >5 years, median follow up 82 m
• 2nd focal treatment 1 in 5
• Radical treatment 1 in 15
• PSA 3 m for year 1, then 6m
• MRI 1 year and periodically after, biopsy as needed



Overall failure free survival 69% at 7 years

Failure defined as 
• evidence of cancer requiring whole-gland 

salvage treatment/ 3rd focal therapy 
• systemic treatment
• prostate cancer metastases
• prostate cancer–specific death

Radical treatment free 
survival 73% at 7 years



Could we use MRI in prostate cancer 
screening?



How can UK men have a prostate cancer assessment 
now?

• Ask GP for a PSA blood test

– Prostate cancer risk management programme 

– Refer men with no symptoms if PSA > 3ng/ml

• Assessment of men with problems peeing

– Refer if PSA higher than expected for age 

• Men with a high PSA have an MRI if fit for active treatment

– Biopsy if MRI shows a higher risk of prostate cancer due to abnormal 
area or a high PSA for prostate size 



Why don’t we have screening now?

• Screening using traditional methods 

– Reduces prostate cancer death by 20%

• Causes problems 

– Too many men have unnecessary biopsies 

– Too many men diagnosed with low risk cancers that won’t affect 
them (overdiagnosis)

– Some of these men have treatment that causes problems with 
urinary, bowel and sexual function (over treatment)



Why do we need to change?

• Too many men die of prostate cancer 
• Higher prostate cancer death rates than Italy, Spain, France, 

USA 
– Age-adjusted PCa mortality (per 100 000 person years) for 

PCa is 50% higher than comparable counties:
• UK 12.4 vs USA 8.2 , France 8.4, Spain 7.3, Italy 6.9

• Waiting for men to ask for a test means that many men 
don’t ask

• The PCUK risk checker increases men asking for a test
– But it doesn’t reach everyone who might benefit 



Traditional assessments use for 
prostate cancer  screening



These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

• Men aged 50 to 69 years at 573 primary care practices in England and Wales

• Patients enrolled 2002 – 2009 with follow up to 2021

• Randomised to invitation for single PSA test (195, 912) or no invitation (219,445)

– Standard TRUS biopsy recommended if PSA  > 3ng/ml

• 98% of participants in control group were white

• Rate of low risk cancer increased in intervention group (2.2% vs 1.6%)

• Rate of high risk cancer reduced from 1.3% to 1.2% in intervention group 



A single PSA test is not 
adequate for screening 

for prostate cancer 
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• ERSPC 16 year data on 162 389 men (55–
69 yrs)

• PCa mortality reduced by 20% (0.18%)
• To prevent one Pca death:

• Invite 560 to screening
• Diagnose 18 by screening

• But 3 in 4 biopsies ‘unnecessary’
• Over half of diagnoses low risk disease

Regular PSA testing followed by TRUS 
biopsy 

Reduces mortality in those who have a 
PSA

But at too high a cost 



MRI to reduce over-diagnosis in screening



• 6 primary care practices

• 2096 men aged 50-75 years invited for screening

• 303 completed both tests

Participants:

• Transperineal targeted + systematic cores

• Clinically significant disease: Any Gleason ≥3+4
Reference test:

• Men invited for screening MRI and blood test

• 1 study centre (UCL) & 2 NHS centres (UCLH & Royal Free)
Design:

• Reporters blinded to other tests

• Discussion with clinic nurse about biopsy with results 
Blinding:

Systematic 
transperineal biopsy
+/- targeted biopsy

303 men aged 50-75

• MRI positive or negative 

• PSA density : ≥ 0.12ng/ml2

• Referred for NHS assessment if screened positive  

Screening Tests:

PSA density ≥ 0.12 Positive 

PSA test Biparametric MRI

Multi-parametric MRI



PSA density 

1 in 20 (16/303) had  raised PSAD alone 
1 in 4 clinically significant prostate cancer  

0.12
ng/ml

1 in 6 (48/303 or 16%) positive screen
1 in 2 clinically significant prostate cancer Positive 

bp-MRI

NHS multiparametric MRI
before biopsy decision



Over half of men with 

clinically significant  

cancer found on MRI 

had a PSA <3 ng/ml



Response rates

London population 
N= 797, 062

ReIMAGINE

Ethnicity Invited N= 16071 Respondents N= 3742

White 569,308 (71%) 1140 (71%) 317 (85%)

Black 71,152  (9%) 196 (12%) 15 (4%)

Asian 112,260 (14%) 178 (11%) 20 (5%)

Mixed 13,213 (2%) 39 (2%) 8 (2%)

Other 13,572 (2%) 54 (3%) 14 (4%)

1: Missing ethnicity data 490/2097 (23%) in the ReIMAGINE invited individuals
2: Missing ethnicity data  83/457 (18%) in the ReIMAGINE respondents

Our invitation profile 
matched the ethnicity 

profile of London

Our response rate was 
significantly lower r in 

black men

Men aged  65-70 most likely to respond

Black men had 20% the response rate of 
white men 



UK National Screening Committee

UK NSC requires robust evaluation to recommend that the UK government 
invests in national prostate cancer screening programme….. this means:

- Randomised controlled trial across the UK

- Making sure diverse population offered screening

- Making sure Black men who are at higher risk are represented

- Adequate proportion of those invited taking up the offer of screening

- Evaluating which is the best screening test
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TRANSFORM: 3 stage design

1 2 3
Stage 1 (3 years)

• Pilot 4 screening interventions

• Evaluate how to deliver pivotal 
trial assessing key processes and 
assumptions

• Short-term outcomes

• Develop bio-digital twin 
protocols

Stage 2 (6 years)

• Main trial of optimal intervention 

• Medium-term clinical outcomes

• PROMS: quality of life. 

• Costs and resources

• Create bio-digital twin

TRANSFROM Discovery

Stage 3 (10 years)

• Evaluate long-term primary 
outcomes through linkage to 
national databases

16,500 men 180,000– 500,000 men



Stage 1 trial design OVERVIEW



Targeted  
 biopsy

Targeted  
 biopsy

Targeted  
 biopsy

Arm 1: PSA 3 + MRI Arm 2: PSA 1 + MRI Arm 3: MRI-only Arm 4: PRS

Targeted 
 biopsy

PSA ≥ 3ng/ml

Prostagram

PSA ≥ 1ng/ml

Prostagram Prostagram Prostagram

PRS ≥ 3.5%Any PSA level

TRANSFORM Prostate health checks



Summary

• MRI is currently used in men with a high PSA 
– 1 in 3 avoid biopsy
– Detects more clinically significant cancer 
– Halves overdiagnosis 

• MRI for active surveillance
– Reduces anxiety led treatment from 20% to 2%
– Allows 2 in 3 men to avoid follow up biopsy

• MRI to allow small treatments for small cancers
– Reduces urine leakage from 1 in 2 to 1 in 50
– Allows 2 in 3 men to keep natural erections without tablets

• MRI in prostate cancer screening 
– Promising but more data needed 



Any questions?

caroline.moore@ucl.ac.uk

               @mrsprostate

mailto:caroline.moore@ucl.ac.uk
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