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Introduction

• Diagnostic prostate biopsies traditionally via transtrectal route (TRUS) under local 
anaesthetic (LA) with ultrasound guidance, after MRI.

• LA transperineal (LATP) biopsy in clinic is gaining popularity.

• 3 recent RCTs published in 2024:

• ProBE-PC (Mian); n=763; 1o: 30-day infections; 9 (2.6%) TRUS vs 10 (2.7%) LATP, p=0.99

• PREVENT (Hu); n=658; 1o: infection; 4 (1.4%) TRUS vs 0 LATP; p=0.059

• PERFECT (Ploussard); n=270: 1o: Gleason grade group (GGG) ≥2; 47.2% LATP vs 54.2% TRUS; p=0.6235

• Uncertainty regarding cancer detection, infection, other complications, cost-effectiveness 
for LATP biopsy vs TRUS.

• TRANSLATE is an RCT comparing LATP vs TRUS prostate biopsy.



• 1,126 participants randomised 1:1 to LATP or TRUS biopsy

• 10 hospitals in the UK (in England, Scotland and Wales)

• Primary intention-to-treat (ITT) outcome:
• Detection of GGG ≥2 prostate cancer.

• 90% power to detect 10% uplift from 45% for TRUS (1) to 55% for LATP (2); 2-sided ⍺ 0.05.

• Secondary outcomes: 
• Infection-related complications and/or related hospitalisation

• Other complications (bleeding, urinary retention, pain)

• Tolerability; patient-reported outcome measures – urinary (IPSS) & sexual (IIEF)

• Health-related quality of life (EQ-5D)

• Cost-effectiveness

Patients & Methods [1]

(1) Bryant 2019                                      (2) Lopez 2021



• Inclusion criteria
• Biopsy-naïve; ≥18 years; elevated PSA or abnormal DRE; pre-biopsy MRI.

• Exclusion criteria
• Previous biopsy; PSA≥50 ng/ml; extensive disease on MRI.

• Inability for either biopsy; current/recent UTI; enhanced antibiotic prophylaxis.

• LATP biopsy 
• Chlorhexidine-based skin prep; no antibiotics.

• x̅ 12 systematic biopsies (6 sectors); 3-5 (x̅ 4) cognitive target biopsies.

• TRUS biopsy
• Pre- and post-biopsy antibiotics.

• x̅ 12 systematic biopsies (6 per side); 3-5 (x̅ 4) cognitive target biopsies.

• Patient-reported outcome measures
• Post-procedure (ProBE questionnaire); 7 & 35 days; 4 months.

Patients & Methods [2]

Nat Rev Urol
2020;17(1):41-61



LATP (n=562) TRUS (n=564) Total (n=1126)

White British Ethnicity 527 93.8% 517 91.7% 1044 92.7%

Charlson Comorbidity Index Score 559 2 (2, 3); 2.4 (1.3) 557 2 (2, 3); 2.5 (1.4) 1116 2 (2, 3); 2.5 (1.3)

Anticoagulants 27 4.8% 28 5.0% 55 4.9%

Finasteride 14 2.5% 13 2.3% 27 2.4%

PSA (ng/ml) 561 7 (5, 10); 8.8 (7.5) 559 7 (5, 10); 8.8 (6.8) 1120 7 (5, 10); 8.8 (7.1)

Age (years) 562 66 (60, 72); 66.1 (8.1) 564 66 (61, 71); 66 (7.3) 1126 66 (61, 72); 66.1 (7.7)

IIEF (Domain A) 531 19 (3, 29) 530 18 (4, 28) 1061 19 (4, 29)

I-PSS 468 7 (3, 13) 461 7 (3, 13) 929 7 (3, 13)

DRE result pre-biopsy

Benign 249 44.4% 289 51.7% 538 48.0%

Suspicious 148 26.4% 119 21.3% 267 23.8%

• 97% of participants accepted their allocated biopsy

• Equal x ̅systematic & cognitive target biopsy core numbers between LATP & TRUS biopsy

Results [1]: Baseline demographics

Numbers: n (%) 
 n, median (IQR), mean (SD) 
 n, median (IQR) 



LATP (n=562) TRUS (n=564) Adjusted Odds Ratio

(95% CI)

p-value

Primary Outcome

Gleason Grade Group ≥2 prostate cancer detection

Intention-to-treat Population 329/547 60.1% 294/540 54.4% 1.32 (1.03, 1.7) 0.031

Per-protocol Population 323/539 60.3% 273/509 53.6% 1.38 (1.06, 1.78) 0.016

5.7% ↑ detection GGG ≥2 disease for LATP vs TRUS biopsy, ITT analysis, p = 0.031

Results [2]: Primary Outcome



LATP (n=562) TRUS (n=564) Adjusted Odds Ratio 

(95% CI)
Infection Rate

Primary definition (infection causing hospitalisation)

Overall 6 1.1% 13 2.3% 0.45 (0.17, 1.20)

By 7 days 1 0.2% 7 1.2% 0.14 (0.02, 1.15)

By 35 days 2 0.4% 9 1.6% 0.22 (0.05, 1.01)

By 4 months 6 1.1% 13 2.3% 0.45 (0.17, 1.20)

Secondary definition (symptoms and signs +/- hospitalisation)

Overall 113 20.1% 120 21.3% 0.93 (0.7, 1.25)

By 7 days 54 9.6% 72 12.8% 0.73 (0.5, 1.06)

By 35 days 85 15.1% 102 18.1% 0.81 (0.59, 1.11)

By 4 months 113 20.1% 120 21.3% 0.93 (0.7, 1.25)

• Fewer infection-related events for LATP vs TRUS biopsy (not statistically significant)

• 88% of LATP biopsies performed without antibiotics

Results [3]: Infection



LATP (n=562) TRUS (n=564) Odds Ratio (95% CI)

Reported biopsy to be painful or embarrassing 216 38.4% 153 27.1% 1.84 (1.4, 2.43)

Procedure-related symptoms 7 days after biopsy 99 17.6% 140 24.8% 0.59 (0.44, 0.80)

IPSS (at 7 days) 479 8.0 (4, 14) 448 7.0 (3, 13) 0.41 (-0.30, 1.13)

IIEF (Domain A) (at 7 days) 464 4.0 (3, 12) 437 4.0 (3, 13) 0.21 (-0.90, 1.32)

One or more biopsy-related complication (by 4 months) 454 80.8% 436 77.3% 1.23 (0.93, 1.65)

Urinary retention requiring catheter (by 4 months) 35 6.2% 27 4.8%

Visible blood in bowel movements (by 4 months) 62 11.0% 174 30.9%

Urology admission due to haematuria (by 4 months) 0 0% 0 0%

Urology admission due to pain (by 4 months) 1 0.2% 2 0.4%

Procedure time (minutes) 553 12 (10, 15) 508 8 (6, 10)

Gleason Grade Group ≥3 prostate cancer detection 123 21.9% 129 22.9% 0.93 (0.70, 1.24)

Other complications / PROMs / Quality of life / Alternative pathology

Results [4]: Other Secondary Outcomes



Cost-effectiveness (unpublished preliminary data)

• Cumulative total mean costs £1064 in the LATP arm versus 

£915 in the TRUS arm 

• Adjusted mean difference: £149 

• 95% CI £61 to £236, p = 0.001

• Cumulative total mean QALYs 0.282 in the LATP arm versus 

0.284 in the TRUS arm 

• Adjusted mean difference: -0.004 

• 95% CI -0.009 to 0.001, p = 0.098

• At 4 months post biopsy, LATP dominated 

• 0.1% probability of LATP being cost-effective, 

assuming a cost-effectiveness threshold of £20,000

• Top & left = cost-effectiveness ratio > £20,000 per QALY gained
• Below & right = cost-effectiveness < £20,000 per QALY gained 

Results [5]: Health Economics



Conclusions

• LATP biopsy compared against TRUS biopsy results in:
• Greater detection of GGG≥2 prostate cancer

• No difference in detection of GGG≥3 prostate cancer

• Fewer infection-related complications

• Higher immediate post-procedure pain and embarrassment

• Fewer procedure-related symptoms beyond 7 days

• LATP biopsy takes longer to perform than TRUS biopsy (procedure, & clinic time)

• LATP biopsy has 0.1% probability of being cost-effective versus TRUS biopsy in 
the first 4 months post-procedure in the NHS setting (preliminary data)

• TRANSLATE provides the evidence necessary when considering trade-offs and 
deciding which biopsy to adopt
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Vs

Design:
• n = 1126 pts
• All with MRI, & biopsy naïve
• 1:1 RCT, ITT, LATP vs TRUS
• Equal biopsy core number
• 10 UK centres
• 2021 - 2024

• Abx - TRUS: local SOC
 - LATP: 88% without
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Outcomes:
• 1o detection GGG≥2: LATP 60.1%, TRUS 54.4% (ITT)

• 2o infection (hospitaln@7d): LATP 1 (0.2%), TRUS 7 (1.2%)

• 2o retention: LATP 35 (6.2%), TRUS 27 (4.8%)

• 2o histology GGG≥3: no difference

• 2o PROMS: LATP more immediately painful / embarrassing

• 2o PROMS: TRUS more symptoms >7d (bowel, haem, pain)

• 2o Health Econ: LATP takes longer, <1% chance cost-effective

Limitations:
• 93% White British
• Fewer systematic LATP cores than 
 ‘normal’ Ginsburg protocol
• Clinical significance of 5.7% uplift 
 in GGG≥2 unknown
• Health Economics specific to NHS

Conclusion:

LATP 5.7% ↑ GGG≥2 (OR 1.32; p=0.031)

@TranslateTrial
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Mapping prostate cancer: insights from spatial 
transcriptomics and 3D imaging
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• Prostate cancer is heterogeneous
        
• Disease progression is unpredictable.

Background

Gro
wt

h

Time

Metastases

Localised cancer
Indolent

Tumour heterogeneity
Role of the tumour 
microenvironment

Why do some cancers become aggressive and spread, while 
others remain indolent?



Spatial omics

Bulk Single cell Spatial



Spatial omics

Figiel et al & Lamb, Eur Urol 2024



Tumour heterogeneity

Erickson et al, EU Oncol 2021



Tumour heterogeneity



Spatial transcriptomics → define clonal heterogeneity
Joakim LundebergAlastair Lamb

S.P.A.C.E.

Hunting the lethal clone



Hunting the lethal clone

Clone tree



Investigating the tumour microenvironment

Does the stromal profile differ based on disease severity?
Investigating the stroma around distinct tumour clones:

• Radial distance analysis – stroma changes with distance from the tumour

• Cell-cell communication analysis

• Spatial immune profiling to map the immune landscape

Multiplex imaging – spatial proteomics

Karl Smith-Byrne

Charlotte Stadler

Visium HD (resolution 8 µm)

DAPI      T cells B cells Cancer cells



Investigating the tumour microenvironment

Immune cell proportions of clone border spots

Early clone Spreading clone
DAPI

Keratin 8/18
CD4
CD8



Generation of 3D images



Generation of 3D images

A.K. Glaser, et al., Nature Biomedical Engineering (2017))

Open-top light-sheet (OTLS) microscopy Ian MillsFreddie Hamdy Jens Rittscher



Simplicity

Established methods

Quick analysis & comparison

Sampling bias

Limited information

2D imaging

Background

Nuclear features as prognostic indicators have only been examined in 2D



Simplicity

Established methods

Quick analysis & comparison

Sampling bias

Limited information

2D imaging

Comprehensive sampling

Quantify cell morphology & context

Detection of rare events

3D imaging

No established tools and workflows

Longer processing time

AK Glaser et al., Nat. Biomed. Eng., 2017

Background

Nuclear features as prognostic indicators have only been examined in 2D



3D imaging of the prostate 

glandular network for 

prognostication

Quantification of the tumor-immune 

microenvironment for predicting 

response to immunotherapies

Quantification of lympho-vascular 

invasion for prognostication and 

treatment stratification

Convoluted structures

2D view

Complex distributions Sparse / rare objects

2D view 2D view

3D view

3D view

3D view

JTC Liu et al., Nat. Biomed. Eng., 2021

Background



AK Glaser et al., Nat. Biomed. Eng., 2017
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Generation of 3D images

Objective: Develop a 3D platform that integrates

• High-resolution optical imaging - to reconstruct tumour architecture.
• Multiplexed molecular analysis -  to visualise key biomarkers in 3D
• Advanced visualisation & analysis - to extract meaningful patterns

AK Glaser et al., Nat. Biomed. Eng., 2017​

Ian MillsFreddie Hamdy Jens Rittscher



Conclusion

Spatial transcriptomics Spatial proteomics 3D imaging



Conclusion

Spatial transcriptomics
Spatial proteomics

3D imaging
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The PART Trial

Mr Tom Leslie, PART Principle Investigator, 
Churchill Hospital, Oxford, Nuffield Department of 
Surgical Sciences, University of Oxford

 



A randomised controlled trial of Partial prostate 
Ablation versus Radical Treatment in intermediate risk, 

unilateral clinically localised prostate cancer

Mr Tom Leslie
PART Principle Investigator 
Churchill Hospital, Oxford 

&
Nuffield Department of Surgical Sciences, University of Oxford



Radical treatment for intermediate-risk localised prostate cancer

Unilateral T2

Gleason grade group 2-3

External beam 

radiotherapy

Brachytherapy

Radical 

prostatectomy



Several minimally invasive focal therapy / tissue ablative technologies developed:

• High intensity focussed ultrasound (HIFU)

• Irreversible Electroporation (IRE)

• Cryotherapy

• Vascular Targeted Photodynamic therapy (VTP)

Aim for organ preservation & reduced side effects versus radical therapy, with acceptable 

oncological outcomes

Focal Therapy / Partial Ablation



Prostate Cancer
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Background: Focal therapy aims to treat areas of cancer to confer oncological control

whilst reducing treatment- related functional detriment.

Objective: To report oncological outcomes and adverse events follow ing focal high-

intensity focused ultrasound (HIFU) for treating nonmetastatic prostate cancer.

Design, sett ing, and part icipants: An analysis of 1379 patients w ith 6 mo of follow-up

prospectively recorded in the HIFU Evaluation and Assessment of Treatment (HEAT) reg-

istry from 13 UK centres (2005–2020) was conducted. Five or more years of follow-up

was available for 325 (24%) patients. Focal HIFU therapy used a transrectal

ultrasound-guided device (Sonablate; Sonacare Inc., Charlotte, NC, USA).

Outcome measurements and statist ical analysis: Failure-free survival (FFS) was primar-

ily defined as avoidance of no evidence of disease to require salvage whole-gland or sys-

temic treatment, or metastases or prostate cancer–specific mortality. Differences in FFS

https:// doi.org/10.1016/j.eur uro.2022.01.005

0302-2838/Ó 2022 European Associat ion of Urology. Published by Elsevier B.V. All rights reserved.

y These authors are co-senior authors.

* Corresponding author. 5L01 Lab Block, Charing Cross Hospit al, Hammersmith, London W6 8RF, UK.

E-mail address: Deepika.r eddy06@imperi al.ac.uk (D. Reddy).

EU RO PEA N U RO L O G Y 8 1 ( 2 0 2 2 ) 4 0 7 – 4 1 3

av ai l ab l e at w w w .s c i en c ed i r ec t .c o m

j o u r n al h o m ep ag e: w w w .eu r o p ean u r o l o g y .c o m

- n=1379 with ≥ 6 months prospective F/U in HEAT 
registry (largest such reported focal therapy cohort)

- 13 UK centres 2005-2020
- ≥5 years F/U for 325 (24%) patients
- 65% intermediate-risk; 28% high-risk
- Overall median F/U = 32 (17-58) months
- For those with ≥5 years F/U, the median F/U was 82 (72-

94) months

Eur Urol 2022;81:407-413



- Failure-free survival (FFS) defined as no evidence of 
disease requiring salvage or systemic therapy, and 
no development of metastatic disease or PCa-
specific mortality

- Kaplan-Meir 7-yr FFS 69% (64-74%)

- 7-yr FFS in intermediate- & high-risk disease 68% 
(62-75%) & 65% (56-74%)

- Metastasis-free survival & PCa-specific mortality 
100% at 7 yr

- 1/5 needed a 2nd focal HIFU in 7 yrs

- Limited data on post-treatment biopsy, location of 
recurrence, or PROMs

Conclusion:
Focal HIFU in well-selected patients with localised 
csPCa has good cancer control in the medium term (7 
years).



- Propensity-matched analysis of focal therapy (HIFU or cryotherapy) versus radical treatment 
(radical prostatectomy or radical radiotherapy).

- No clinically relevant differences in FFS.





Recommendation                           Strength rating



• Assess focal therapy in the context of an important unmet clinical need – i.e. unilateral intermediate-risk 

localised prostate cancer

• Pragmatic trial design, to allow for the fast moving diagnostic pathway and changes in treatment 

modalities

• Combine the ProtecT team experience of a large multi-centre RCT with the leading focal therapy trialists

• Embed training and quality assurance for the delivery of Partial Ablation in centres interested in adopting 

this in a protocolised programme within a multi-centre RCT, thus growing the expertise in high-quality 

delivery of this treatment modality

Aim



Aim:

The aim of the PART study is to determine whether partial ablation for unilateral intermediate-risk 

prostate cancer provides effective oncological outcomes compared with radical treatment, with the 

added benefits of reduced side effects, and an improved patient reported outcomes profile. 

Design:

- Multi-centre, two arm, parallel design, randomised controlled clinical study. 

- An embedded QuinteT Recruitment Intervention will be used to understand, monitor and address 

   barriers to participation.

- 800 Participants (400 in each of the 2 study arms) with PCa from approximately 10 sites

  in the UK. 

Trial Design



Pre-PART (2022):March 2023:March 2024:

✓

✓

✓

✓

✓

✓

✓

Current sites open to recruitment:

- Churchill Hospital, Oxford

- Royal Berkshire Hospital, Reading

- East Kent Hospital, Canterbury

- UCL, London

- NHS Lothian, Edinburgh

- Imperial, London

- Wexham Park Hospital, Slough

- Coventry and Warwickshire 

- Leeds Royal Infirmary



Highlights of the PART Feasibility Study

• Recruiting and randomising men with intermediate-risk, unilateral, clinically localised 
prostate cancer to Partial Ablation or Radical Prostatectomy is feasible.

• Support from NIHR HTA to extend the recruitment period has been pivotal in optimising 
recruitment rates and demonstrating feasibility. 

• This feasibility study has shown a good response rate to the patient-reported outcome 
measures (PROMs) survey pack and self-reported resource use diary.  

• The QuinteT Recruitment Intervention contributed to the increase in recruitment rates from 
1.4 patients per month to 3.9 patients per month. 
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prostate cancer to Partial Ablation or Radical Prostatectomy is feasible.

• Support from NIHR HTA to extend the recruitment period has been pivotal in optimising 
recruitment rates and demonstrating feasibility. 

• This feasibility study has shown a good response rate to the patient-reported outcome 
measures (PROMs) survey pack and self-reported resource use diary.  

• The QuinteT Recruitment Intervention contributed to the increase in recruitment rates from 
1.4 patients per month to 3.9 patients per month. 



HYPOTHESIS: Partial Ablation for unilateral intermediate-risk prostate cancer is a safe and 
beneficial alternative to Radical Therapy, with improved quality of life and a reduced cost, without 
unduly compromising treatment effectiveness. More specifically, we hypothesise that: 

1) Partial Ablation offers equivalent benefit to whole gland Radical Treatment in prostate cancer 
control 

2) The side-effect profile of Partial Ablation is favourable compared with Radical Therapy 

3) The ‘trade-off’ between side-effects and oncological outcomes for men with localised prostate 
cancer favours Partial Ablation compared with Radical Therapy. 

PART Main Trial



Primary outcome:
• Primary treatment failure, defined as the need for whole gland treatment (RP or RRT) 

following Partial Ablation (in which case the organ-preservation strategy will have 
failed), or secondary treatment after Radical Therapy (initial RP, RRT or LDR-B) 

Secondary outcomes: 
• Health-related QoL using standard, validated PROMs questionnaires (IPSS, EQ-5D-5L, 

PORPUS, MAX-PC, EPIC) 
• Health resource utilisation and cost-effectiveness in terms of cost per QALY 
• Short, medium and long-term adverse events related to treatments
• Disease progression including development of metastases 
• The accuracy of mpMRI imaging and biopsy protocols in determining suitability of 

patients for Partial Ablation 
• Disease-specific and all-cause mortality. 

Main Trial - Outcome Measures



1) HIFU 

▪ (Focal One / Sonablate)

▪ Focal One – EDAP TMS

▪ Successful PART feasibility based on HIFU

▪ Well-established technology –over three decades

▪ Non-invasive

▪ Recommended by NICE for clinical research

▪ Expertise available within recruiting centres

https://www.edap-tms.com/en/products-services/prostate-cancer/focal-one 

  

Partial Ablation & PART

https://www.edap-tms.com/en/products-services/prostate-cancer/focal-one


Partial Ablation & PART

2) IRE

▪ Nanoknife - Angiodynamics

▪ Established for tissue ablation and FDA approved

▪ Needle based approach, no drugs

▪ Ample evidence of safety and efficacy in treating prostate 

cancer

▪ Local expertise available in the UK

 https://nanoknife.com/ 

https://nanoknife.com/








Intraoperative molecular targeted 
fluorescence imaging and radical 
prostatectomy

Mr Aaron Leiblich DPhil FRCS (Urol), Consultant 
Urological Surgeon, Oxford University Hospitals 



Intraoperative molecular targeted fluorescence 
imaging and radical prostatectomy

Aaron Leiblich DPhil FRCS (Urol)



Precision Cancer Medicine

Genomics

Particle Therapy Robot-assisted Surgery

Functional and Molecular Imaging

Targeted Agents



Prostate Cancer – unmet needs

• 30-40% of patients are upstaged to 

pathological locally advanced disease 

(pT3)

• 20-50% have positive surgical margins

• Margin rates and outcomes can be 

improved by better pre-operative, 

operative staging and precision surgery

Catto et al., Br J Cancer 2011; 105:931-93

EPE



Intra-operative fluorescence
The problems

1. Fluorophores alone are NOT tissue specific

2. Near infra-red visualisation OR white light imaging

OR fluorescence overlays

Boris Vojnovic



White light NIR Fluorescence Oxford system

Surgical Imaging using ICG NIR fluorescence

Endometrial cancer 

sentinel lymph node

Vulval cancer sentinel 

lymph node



Molecularly targeted imaging of prostate cancer

Optical Imaging with ImaginAb 

IRDye 800CW labelled minibody

PC3 

tumour
22Rv1 

tumour
PSMA Minibody



Molecularly targeted imaging of prostate cancer

Optical Imaging with fluorescent 

conjugated tissue- specific molecular target
First-in-mouse 14 May 2014

Control -ve 

tumour
Expressing 

tumour

First-in-man 9 July 2018



• Inclusion criteria

confidential



Right –ve NVB [A14]

Left +ve NVB [A17]+ve lymph node [A15]

July 2018-Jan 2020:
• First-in-man/Pilot
• N=23 patients
• Dose titration and 

interval between 
injection and surgery

• Full RCT scheduled 
n=100 patients

• New applications: 
Pancreas, Kidney 



ProMOTE study Team

High-risk 
prostate 
cancer

Reduce PSM, 

improve oncological and

functional outcomes

Precision Surgery
Image-guided sampling

for genomic analysis

Genomics (1)

PSMA expression

Genomic (2)

 diversity,

Target Discovery

Ian TomlinsonClare Verrill

Kate Vallis

Alastair Lamb
Tom Leslie
Aaron Leiblich

Davide Volpe, Iain Tullis, Paul Barber and
Boris Vojnovic, 

Ines Rombach

Rao Rao
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Q&A session



Chair summary



Please provide your feedback!

https://forms.office.com/e/V4R8Jr8QFR 

https://forms.office.com/e/V4R8Jr8QFR


Thank you!
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