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Introduction

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

ÅLA transperineal (LATP) biopsy in clinic is gaining popularity.

Å3 recent RCTs published in 2024:

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

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

ÅPERFECT (Ploussard); n=270: 1oΥ DƭŜŀǎƻƴ ƎǊŀŘŜ ƎǊƻǳǇ όDDDύ җнΤ птΦн҈ [!¢t Ǿǎ рпΦн҈ ¢w¦{Τ p=0.6235

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

ÅTRANSLATE is an RCT comparing LATP vs TRUS prostate biopsy.



Å1,126 participants randomised 1:1 to LATP or TRUS biopsy

Å10 hospitals in the UK (in England, Scotland and Wales)

ÅPrimary intention-to-treat (ITT) outcome:
Å5ŜǘŜŎǘƛƻƴ ƻŦ DDD җн ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊΦ

Å90% power to detect 10% uplift from 45% for TRUS (1) to 55% for LATP (2); 2-sided  0.05.

ÅSecondary outcomes: 
ÅInfection-related complications and/or related hospitalisation

ÅOther complications (bleeding, urinary retention, pain)

ÅTolerability; patient-reported outcome measures ς urinary (IPSS) & sexual (IIEF)

ÅHealth-related quality of life (EQ-5D)

ÅCost-effectiveness

Patients & Methods [1]

(1) Bryant 2019                                      (2) Lopez 2021



ÅLƴŎƭǳǎƛƻƴ ŎǊƛǘŜǊƛŀ
Å.ƛƻǇǎȅπƴŀƠǾŜΤ җму ȅŜŀǊǎΤ ŜƭŜǾŀǘŜŘ t{! ƻǊ ŀōƴƻǊƳŀƭ 5w9Τ ǇǊŜπōƛƻǇǎȅ awLΦ

Å9ȄŎƭǳǎƛƻƴ ŎǊƛǘŜǊƛŀ
ÅtǊŜǾƛƻǳǎ ōƛƻǇǎȅΤ t{!җрл ƴƎκƳƭΤ ŜȄǘŜƴǎƛǾŜ ŘƛǎŜŀǎŜ ƻƴ awLΦ

ÅLƴŀōƛƭƛǘȅ ŦƻǊ ŜƛǘƘŜǊ ōƛƻǇǎȅΤ ŎǳǊǊŜƴǘκǊŜŎŜƴǘ ¦¢LΤ ŜƴƘŀƴŎŜŘ ŀƴǘƛōƛƻǘƛŎ ǇǊƻǇƘȅƭŀȄƛǎΦ

Å[!¢t ōƛƻǇǎȅ 
Å/ƘƭƻǊƘŜȄƛŘƛƴŜπōŀǎŜŘ ǎƪƛƴ ǇǊŜǇΤ ƴƻ ŀƴǘƛōƛƻǘƛŎǎΦ

ÅȄ мн ǎȅǎǘŜƳŀǘƛŎ ōƛƻǇǎƛŜǎ όс ǎŜŎǘƻǊǎύΤ оπр όȄ пύ ŎƻƎƴƛǘƛǾŜ ǘŀǊƎŜǘ ōƛƻǇǎƛŜǎΦ

Å¢w¦{ ōƛƻǇǎȅ
ÅtǊŜπ ŀƴŘ ǇƻǎǘπōƛƻǇǎȅ ŀƴǘƛōƛƻǘƛŎǎΦ

ÅȄ мн ǎȅǎǘŜƳŀǘƛŎ ōƛƻǇǎƛŜǎ όс ǇŜǊ ǎƛŘŜύΤ оπр όȄ пύ ŎƻƎƴƛǘƛǾŜ ǘŀǊƎŜǘ ōƛƻǇǎƛŜǎΦ

ÅtŀǘƛŜƴǘπǊŜǇƻǊǘŜŘ ƻǳǘŎƻƳŜ ƳŜŀǎǳǊŜǎ
ÅtƻǎǘπǇǊƻŎŜŘǳǊŜ όtǊƻ.9 ǉǳŜǎǘƛƻƴƴŀƛǊŜύΤ т ϧ ор ŘŀȅǎΤ п ƳƻƴǘƘǎΦ

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%

Åфт҈ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀŎŎŜǇǘŜŘ ǘƘŜƛǊ ŀƭƭƻŎŀǘŜŘ ōƛƻǇǎȅ

Å9ǉǳŀƭ Ȅ ǎȅǎǘŜƳŀǘƛŎ ϧ ŎƻƎƴƛǘƛǾŜ ǘŀǊƎŜǘ ōƛƻǇǎȅ ŎƻǊŜ ƴǳƳōŜǊǎ ōŜǘǿŜŜƴ [!¢t ϧ ¢w¦{ ōƛƻǇǎȅ

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

DƭŜŀǎƻƴ DǊŀŘŜ DǊƻǳǇ җн ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ ŘŜǘŜŎǘƛƻƴ

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

рΦт҈ ҧ ŘŜǘŜŎǘƛƻƴ DDD җн ŘƛǎŜŀǎŜ ŦƻǊ [!¢t Ǿǎ ¢w¦{ ōƛƻǇǎȅΣ L¢¢ ŀƴŀƭȅǎƛǎΣ 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)

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

Å88% 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%

¦ǊƻƭƻƎȅ ŀŘƳƛǎǎƛƻƴ ŘǳŜ ǘƻ ƘŀŜƳŀǘǳǊƛŀ όōȅ п ƳƻƴǘƘǎύ 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)

DƭŜŀǎƻƴ DǊŀŘŜ DǊƻǳǇ җо ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ ŘŜǘŜŎǘƛƻƴ123 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)

ωCumulative total mean costs £1064 in the LATP arm versus 

£915 in the TRUS arm 

ωAdjusted mean difference: £149 

ω95% CI £61 to £236, p = 0.001

ωCumulative total mean QALYs 0.282 in the LATP arm versus 

0.284 in the TRUS arm 

ωAdjusted mean difference: -0.004 

ω95% CI -0.009 to 0.001, p = 0.098

ωAt 4 months post biopsy, LATP dominated 

ω0.1% probability of LATP being cost-effective, 

assuming a cost-effectiveness threshold of £20,000

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

Results [5]: Health Economics



Conclusions

ÅLATP biopsy compared against TRUS biopsy results in:
ÅDǊŜŀǘŜǊ ŘŜǘŜŎǘƛƻƴ ƻŦ DDDҗн ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ

Åbƻ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ŘŜǘŜŎǘƛƻƴ ƻŦ DDDҗо ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ

ÅFewer infection-related complications

ÅHigher immediate post-procedure pain and embarrassment

ÅFewer procedure-related symptoms beyond 7 days

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

ÅLATP 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)

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

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

Å Abx - TRUS: local SOC
 - LATP: 88% without

TRUS LATP
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Targets: 3-5Systematics: 6 side-1

Outcomes:
Å1o detection GDDҗнΥ [!¢t 60.1%, TRUS 54.4% (ITT)

Å2o infection (hospitaln@7d): LATP 1 (0.2%), TRUS 7 (1.2%)

Å2o retention: LATP 35 (6.2%), TRUS 27 (4.8%)

Å2o ƘƛǎǘƻƭƻƎȅ DDDҗоΥ ƴƻ ŘƛŦŦŜǊŜƴŎŜ

Å2o PROMS: LATP more immediately painful / embarrassing

Å2o PROMS: TRUS more symptoms >7d (bowel, haem, pain)

Å2o Health Econ: LATP takes longer, <1% chance cost-effective

Limitations:
Å93% White British
ÅFewer systematic LATP cores than 
 ΨƴƻǊƳŀƭΩ DƛƴǎōǳǊƎ ǇǊƻǘƻŎƻƭ
ÅClinical significance of 5.7% uplift 
 ƛƴ DDDҗн ǳƴƪƴƻǿƴ
ÅHealth Economics specific to NHS

Conclusion:

[!¢t рΦт҈ ҧ DDDҗн όhw мΦонΤ p=0.031)

@TranslateTrial
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Mapping prostate cancer: insights from spatial 
transcriptomics and 3D imaging
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ÅProstate cancer is heterogeneous
        
ÅDisease progression is unpredictable.

Background

G
ro

w
th

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
JoakimLundebergAlastair 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:

ÅRadial distance analysis å stroma changes with distance from the tumour

ÅCell-cell communication analysis

ÅSpatial immune profiling to map the immune landscape

Multiplex imaging å 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

Earlyclone Spreadingclone
DAPI

Keratin8/18
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

ÅHigh-resolution optical imaging - to reconstruct tumour architecture.
ÅMultiplexed molecular analysis -  to visualise key biomarkers in 3D
ÅAdvanced visualisation & analysis - to extract meaningful patterns

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

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:

ÅHigh intensity focussed ultrasound (HIFU)

ÅIrreversible Electroporation (IRE)

ÅCryotherapy

ÅVascular Targeted Photodynamic therapy (VTP)

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

oncological outcomes

Focal Therapy / Partial Ablation



Prostate Cancer

Cancer Control Outcom es Fol low ing Focal Therapy Using High-
intensi ty Focused Ult rasound in 1379 Men w ith Nonm et astat ic
Prostate Cancer : A Mult i -inst i tute 15-year Exper ience
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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 (2005ï2020)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 deýnedas avoidance of no evidence of disease to require salvage whole-gland or sys-

temic treatment, or metastases or prostate cancerïspeciýcmortality. Differences in FFS

https:// doi.org/10.1016/j.eur uro.2022.01.005
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- ƴҐмотф ǿƛǘƘ җ с ƳƻƴǘƘǎ ǇǊƻǎǇŜŎǘƛǾŜ Cκ¦ ƛƴ I9!¢ 
registry (largest such reported focal therapy cohort)

- 13 UK centres 2005-2020
- җр ȅŜŀǊǎ Cκ¦ ŦƻǊ онр όнп҈ύ ǇŀǘƛŜƴǘǎ
- 65% intermediate-risk; 28% high-risk
- Overall median F/U = 32 (17-58) months
- CƻǊ ǘƘƻǎŜ ǿƛǘƘ җр ȅŜŀǊǎ Cκ¦Σ ǘƘŜ ƳŜŘƛŀƴ Cκ¦ ǿŀǎ ун όтн-

94) months
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- 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).


