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NL: Reporting of suspected adverse reactions 

Reporting suspected adverse reactions after authorisation of the medicinal 

product is important. It allows continued monitoring of the benefit/risk balance of 

the medicinal product. Healthcare professionals are asked to report any 

suspected adverse reactions via the national reporting system. Nederland: 

Nederlands Bijwerkingen Centrum Lareb; Website: www.lareb.nl

UK: Adverse events should be reported.
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Prescribing information is available at the end of this presentation. 
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speaker-related honoraria and production of materials. It is intended for healthcare 

professionals only.

MAT-NL-XTD-2025-00036 | July 2025

http://www.lareb.nl/
https://yellowcard.mhra.gov.uk/


Disclosures

MAT-NL-XTD-2025-00036 | July 2025

Professor Alcaraz has acted as a speaker for the following companies: 

• Astellas, Bayer, Casen Recordati, Ipsen, Janssen and Olympus

• The speaker has received an honorarium for this presentation
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Artificial intelligence (AI)

Image from: https://pixabay.com/es/illustrations/inteligencia-artificial-cerebro-4389372.

McKinsey & Company. What is AI? Available at: https://www.mckinsey.com/featured-insights/mckinsey-explainers/what-is-ai. Last accessed: June 2025.
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The ability of a machine

with a specific objective 

based on the provided data

to perform cognitive tasks



Image provided by the speaker using the EU European data market monitoring tool. Available at: The European data market monitoring tool - Publications Office of the EU. Last accessed: June 2025.
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https://op.europa.eu/en/publication-detail/-/publication/9fb0599f-c18f-11ea-b3a4-01aa75ed71a1/language-en


2,749 papers (2,394 original articles + 355 reviews)

80,373 times

Global trend of publications and total citations on 
AI research in prostate cancer from 1999 to 2020

Figure adapted from Shen Z, et al. 2022 

AI, artificial intelligence. 

Shen Z, et al. Front. Oncol 2022;12:843735.
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Artificial 
Intelligence
Artificial 

Intelligence

Artificial Intelligence, AI:

The ability of a machine to perform cognitive

tasks with a specific objective based on the

provided data.

Machine Learning, ML:

• Supervised learning:

• Naive Bayes Classification

• Linear And Logistic Regression

• Support Vector Machines

• Random Forests

• Unsupervised learning:

• K-means Clustering

• Principal Component Analysis

• Autoencoders

Machine 
Learning

Deep 
Learning

Deep Learning, DL:

• Artificial Neural Network 

• Convolutional Neural Network

Subsets of artificial intelligence

Figure adapted from Zhuhadar L, et al. 2023.

AI, artificial intelligence; DL, deep learning; ML, machine learning.

Zhuhadar LP, et al. Sustainability 2023;15:13484.
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Applications of AI in prostate cancer care:
A path to enhanced efficiency and outcomes
Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44(3):e438516

AI, artificial intelligence.

Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44:e438516.
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Image provided by the speaker.
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Applications of ChatGPT and 
CoPilot in daily life

• To respond to email

• To design a study

• To write a scientific paper

• To do a meta-analysis

• To get immediate answer to a 

specific question

We should not lose the opportunity to use one of the greatest 
discoveries over the last years

Speaker’s expert opinion.
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• Outpatient note on the clinical chart

• Ordering image/blood test

• Making patient report

• ……..

• Lowering documentation burden

• Looking in the patient’s eyes. Paying attention to what he says

Applications of ChatGPT and 
CoPilot in daily life

Speaker’s expert opinion.
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AI, artificial intelligence. 

Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44:e438516.
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Applications of AI in prostate cancer care:
A path to enhanced efficiency and outcomes
Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44(3):e438516



AI and prostate cancer

Figure adapted from Riaz I, et al. 2024.

AI, artificial intelligence. 

Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44:e438516.
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Need for validation 

Ongoing studies for the utility of AI in prostate cancer care

Table adapted from Riaz I, et al. 2024.

AI, artificial intelligence. 

Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44:e438516.
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Figure used with speaker/author permission.

Puente MP, et al. Unpublished data.
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Study groups and subgroups

Figure used with speaker/author permission.

ADT, androgen therapy; AS, active surveillance; BT, brachytherapy; EFS, event-free survival; EHR, electronic health record; HR, high-risk; IR, intermediate risk; LPC, localised prostate cancer; LAPC, locally advanced prostate cancer; PCa, 

prostate cancer antigen; PSA, prostate-specific antigen; RT, radiotherapy; Unk R, unknown risk; WW< watchful waiting.

Puente MP, et al. Unpublished data.
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Figures used with speaker/author permission.

ADT, androgen therapy; AS< active surveillance; BT, brachytherapy; EFS, event-free survival; HR, high-risk; IR, intermediate risk; LPC, localised prostate cancer; LAPC, locally advanced prostate cancer; RT, radiotherapy; Unk R, unknown 

risk; WW, watchful waiting.

Puente MP, et al. Unpublished data.
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Diagnosis

Pathology
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The algorithms achieved agreements of 0.862 

(quadratically weighted κ, 95% confidence interval 

(CI), 0.840–0.884) and 0.868 (95% CI: 0.835–0.900) 

with expert uropathologists.

Artificial intelligence for diagnosis 
and Gleason grading of prostate 
cancer: the PANDA challenge

Figures adapted from Bulten W, et al., 2022.

Bulten W, et al. Nat Med 2022;28:154–163
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NICE. Paige Prostate for prostate cancer. Available at: Overview | Paige Prostate for prostate cancer | Advice | NICE. 

Last accessed: June 025.
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https://www.nice.org.uk/advice/mib280


Imaging and radiomics
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AI-assisted vs. unassisted identification of prostate cancer 
in magnetic resonance images 

• Study design:

• 61 readers (34 experts and 27 nonexperts)

• Biparametric prostate MRI examinations 

were included for 780 men

• Conclusions: AI assistance was 

associated with improved radiologic 

diagnosis of clinically significant disease; 

however further research is required to 

investigate generalisation of outcomes and 

effects on workflow improvement 

Figure adapted from Twilt J, et al. 2025.

AI, artificial intelligence; AUROC, area under the receiver operating characteristics curve; bpMRI, biparametric magnetic resonance imaging; PI-RADS, Prostate Imaging Reporting and Data System; ROC, receiver operator characteristics.

Twilt J, et al. JAMA Netw Open 2025;8:e2515672.
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The area under the receiver operating characteristics curve (AUROC) 

diagnostic performance at bpMRI and bpMRI + AI: ROC performance
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Dr. Antonio Alcaraz

Alcaraz A & INCISIVE. Unpublished data included with permission.
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A multimodal AI-based toolbox and an 

interoperable health imaging repository for the 

empowerment of imaging analysis related to the 

diagnosis, prediction and follow-up of cancer

Funding: 9.995.727,50 €
Call: H2020-SC1-FA-DTS-2019

Topic: DT-TDS-05-2020 AI for Health 

Imaging

Duration: 42 months

From October 2020 to 

March 2024 

Key facts

These projects has received funding from the European Union’s Horizon 
2020 research and innovation programme

CORDIS EU research results. A multimodal AI-based toolbox and an interoperable health imaging repository for the empowerment of imaging analysis 

related to the diagnosis, prediction and follow-up of cancer. Available at: https://cordis.europa.eu/project/id/952179/reporting. Last accessed: June 2025.
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https://cordis.europa.eu/project/id/952179/reporting


Areas of expertise

These projects has received funding from the European Union’s Horizon 
2020 research and innovation programme

Alcaraz A & INCISIVE. Unpublished data included with permission.
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AI-based toolbox that supports the decision-

making of HCPs in relation to patient 

prioritisation, cancer diagnosis and risk for 

metastasis 

1 Healthcare professionals involved in cancer 

care 

AI developers and AI experts

Researchers

Targeted impact on:

Interoperable pan-European federated health 

data repository (medical images & clinical 

data) that enables secure data sharing in 

compliance with ethical, legal and privacy 

requirements

2

These projects has received funding from the European Union’s Horizon 
2020 research and innovation programme

Main objectives

CORDIS EU research results. A multimodal AI-based toolbox and an interoperable health imaging repository for the empowerment of imaging analysis 

related to the diagnosis, prediction and follow-up of cancer. Available at: https://cordis.europa.eu/project/id/952179/reporting. Last accessed: June 2025.

AI, artificial intelligence; HCP, health care professional.
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IDIBAPS

DISBA

UNITOV

GOC

HCS

AUTH

UoA

UNS

VIS

• CT

• PET-CT

• X-ray

Data types

• Imaging and accompanying clinical and biological data for 4 types of cancer

• 9 data providers (12 hospitals) from 5 countries

• Imaging data (at diagnosis and subsequent timepoints)

• MRI - CT

• Ultrasound - PET-CT

• Mammography - X-ray

• Histopathological images

• Accompanying clinical data (at diagnosis and timepoints)

• Demographics, treatment, mutations, lab results

• Excel template used for collection

These projects has received funding from the European Union’s Horizon 
2020 research and innovation programme

Alcaraz A & INCISIVE. Unpublished data included with permission.

CT, computed tomography; MRI, magnetic resonance imaging; PET, positron emission tomography.
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Data collection process

These projects has received funding from the European Union’s Horizon 
2020 research and innovation programme

ETHICAL APPROVAL 

ACTIONS

•From M3-M12

•Updates, where 
required

PATIENT 

SELECTION

• Medical image type 

and quality 

specifications

• Within hospital data 

collection

• Complete cases –

Incomplete cases 

(less time points 

available)

IMAGE

DE-IDENTIFICATION

• Common de-

identification 

protocol defined

• CTP anonymised 

→

• INCISIVE-specific 

de-identification 

tool 

DATA SHARING through 

INCISIVE REPOSITORY

• Prepare and 

monitor data 

availability

DATA QUALITY

CHECK

•Checks various 
data quality and 
structuring 
parameters

DATA

HOMOGENISATION

•Mapping to medical 
ontologies 
SNOMED-CT & 
LOINC (semantic)

•Transformation to 
FHIR data model 
(structural)

IMAGE

ANNOTATION

• Annotation guidelines

• ITK SNAP tool →

• INCISIVE-specific 

annotation tool

CLINICAL DATA 

EXTRACTION

• Extraction of clinical 

data from EHR into 

predefined data 

templates

Steps followed

Alcaraz A & INCISIVE. Unpublished data included with permission.

CTP, clinical triage platform; EHR, electronic health record; FHIR, Fast Healthcare Interoperability Resources; LOINC, Logical Observation 

Identifiers Names and Codes; SNOMED-CT, Systemised Nomenclature of Medicine – Clinical Terms.
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INCISIVE achievements

4 cancer typesAI toolbox: AI models & pipelines, 

including FL mechanism

>3.7M 9.3k
de-

identified 

patients

cancer 

images

data 

providers 

integrated / 

federated 

repository

9/9data 

providers
9+

Hybrid Data Repository 

infrastructure

Data interoperability framework 

(methodology and tools)

Data sharing framework 

(methodology and tools)

These projects has received funding from the European Union’s Horizon 
2020 research and innovation programme

Alcaraz A & INCISIVE. Unpublished data included with permission.

AI, artificial intelligence
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Lesion localisation 

Alcaraz A & INCISIVE. Unpublished data included with permission.
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Lesion segmentation

Alcaraz A & INCISIVE. Unpublished data included with permission.
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Gland segmentation

Alcaraz A & INCISIVE. Unpublished data included with permission.
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ISUP score

ISUP, International Society of Urological Pathology.

Alcaraz A & INCISIVE. Unpublished data included with permission.
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Alcaraz A & INCISIVE. Unpublished data included with permission.
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AI-assisted prostate surgery
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AI for 3D models 

implementation

AI-specific applications in prostate cancer surgery

Image of Vipul R Patel obtained from Wikipedia under CC.BY.SA.3.0.

AI, artificial intelligence
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Vipul R. Patel Francesco Porpiglia



With the current nomograms we have a prediction accuracy lower than 80%

Prostate MRI 2D  

images 3D virtual models AR-guided surgery

To improve expected surgical results we can use new technologies such as 

surgical navigation 

How can AI improve prostate cancer surgery?

Slide content provided and presented with permission from Prof. Francesco Porpiglia.

AR, augmented reality; MRI, magnetic resonance imaging.
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3D elastic AR robot-assisted radical prostatectomy using 
hyperaccuracy 3D reconstruction technology
A step further in the identification of capsular involvement 

AR, augmented reality.

Porpiglia F, et al. Eur Urol 2019;76:505-514.
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In case of posterior or anterolateral lesion, the 

model was mainly stretched and minimally bent



3D elastic AR robot-assisted radical prostatectomy using 
hyperaccuracy 3D reconstruction technology

AR, augmented reality.

Porpiglia F, et al. Eur Urol 2019;76:505-514.
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A step further in the identification of capsular involvement 

In case of posterior or posterolateral lesion, the 

model was stretched and mainly bent from back to front



3D elastic AR robot-assisted radical prostatectomy using 
hyperaccuracy 3D reconstruction technology
A step further in the identification of capsular involvement 

AR, augmented reality.

Porpiglia F, et al. Eur Urol 2019;76:505-514.
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The capsular involvement location resulted in being clearly visible on the surface of the opaque 3D virtual prostate model, irrespective 

of its location; then, the suspicious area of capsular involvement was marked on the prostate capsule with a metallic clip



Reduction of PSM from 35% to 25%

3D elastic AR robot-assisted radical prostatectomy using 
hyperaccuracy 3D reconstruction technology
A step further in the identification of capsular involvement 

Histopathological analysis confirmed the presence of a suspicious tumour and capsular involvement at macroscopic and microscopic

assessments in all the cases of the 3D AR group and in 86.9% and 47.0% of the 2D cognitive group, respectively.

AR, augmented reality; PSM, positive surgical margins

Porpiglia F, et al. Eur Urol 2019;76:505-514.
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• Image-guided surgery: 3D model automatic overlapping

• Identify real intraoperative landmarks to 

anchor virtual landmark

• Based on colours and shape of the landmark 

• Once the landmarks are identified a software 

automatically links the two landmarks 

Augmented reality 

Slide content provided and presented with permission from Prof. Francesco Porpiglia.
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• Catheter in the prostatic lodge as intraoperative 

landmark

• Two convolutional neural networks (CNN) approach 

(one for Z-rotation and anchor point and the other for 

X-rotation)

• Update of the software (c-tracker) allowing the 

automatic anchorage of the 3D model to the target 

CONVOLUTIONAL NEURAL NETWORK

Image-guided surgery: 3D model automatic overlapping

Media provided by the speaker.

Slide content provided and presented with permission from Prof. Francesco Porpiglia.

MAT-NL-XTD-2025-00036 | July 2025 .



CONVOLUTIONAL NEURAL NETWORK

104 patients = 40 patients with AI-3D AR and 64 with 

intraoperative MRI

AD INTERIM 

ANALYSIS

• AI-3D Group: PSM reduction of 27.5%

• MRI Group: PSM reduction of 9.4%

RCT comparing 3D AI-Augmented Reality RARP vs MRI 

cognitive RARP

Unpublished data

AI for image-guided surgery: 3D model automatic 
overlapping in RARP

AI, artificial intelligence; AR, augmented reality; MRI, magnetic resonance imaging; RARP, robot-assisted radical prostatectomy; RCT, randomised clinical trial.

Slide content and unpublished data provided and presented with permission from Prof. Francesco Porpiglia.
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mp-MRI, multiparametric magnetic resonance imaging; RARP, robot-assisted radical prostatectomy.

Image of Prokar Dasgupta obtained from Wikipedia under CC0. 

Figure used with permission from the Centre for Medical Engineering, King’s College London. Available at: https://medicalengineering.org.uk/centre-activities/pillar-1-total-body-pet-for-cell-tracking-in-cell-based-therapies/. Last accessed: 

June 2025. 
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Prokar Dasgupta

https://medicalengineering.org.uk/centre-activities/pillar-1-total-body-pet-for-cell-tracking-in-cell-based-therapies/


Combining AI with other

technologies 

AI-specific applications in prostate cancer surgery

AI, artificial intelligence.
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New technologies for intraoperative guidance 

during RARP such as confocal microscopy 

+
The combination of AI 3D-guided selective biopsy 

with a real-time specimen evaluation

How to further reduce PSM?

AI, artificial intelligence; PSM, positive surgical margins; RARP, robot-assisted radical prostatectomy.

Slide content provided and presented with permission from Prof. Francesco Porpiglia.
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Hung AJ, et al. Eur Urol Open Science 2021;27:65–72.
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AI for surgical safety

AI-specific applications in prostate cancer surgery

AI, artificial intelligence.
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Intraoperative bleeding can compromise the surgeon's visibility

Intraoperative A.I. system can predict bleeding 

and notify the surgeon of potential imminent risks (3 sec before)

Deep learning software trained with videos (each image classified as bleeding/no bleeding)

AI alert systems to enhance surgical safety 

AI, artificial intelligence.

Checcucci E, et al. J Clin Med 2023;12:7355.
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Prediction

Prostate cancer survival calculator according 

to initial treatment modality

MAT-NL-XTD-2025-00036 | July 2025



Predictor of survival in PCa: 
7,267 patients and 19 variables.

Male, PCa:
1. Age: 65 years

2. Height: 176 cm

3. Weight: 87 kg

4. PSA: 4.9 ng/mL

5. Prostate volume: 56 cc

6. Nº cores (+) >12: 1 core

7. Maximum affected (%): 10 %

8. Gleason Score: 2 (7 = 3+4)

9. Charlson: 2

10. ECOG: 1

11. Stage T: T1c

12. Stage N: N0

13. Stage M: M0

14. Recurrence: No

15. HTA: Yes

16. Diabetes Mellitus: No

17. Tuberculosis: No

18. Liver cirrhosis: No

19. Cerebrovascular disease: No

Calculating prostate cancer survival1,2

Table and figure provided by the speaker as a worked example.

ECOG, Eastern Cooperative Oncology Group; PCa, prostate cancer; PSA, prostate-specific antigen.

1. Prostate Cancer Survival Calculator According to Initial Treatment Modality [Example provided by the speaker]. Available at: https://scapcalculator.yuhs.ac. Last accessed: June 2025; 2. Koo KC, et al. World J Urol 2020;38:2469–2476.
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AI and prostate cancer

Figure adapted from Riaz I, et al. 2024.

AI, artificial intelligence. 

Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44:e438516.
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ASTRO 2023: Post-prostatectomy risk stratification of BCR 
using transfer learning-based multi-modal AI

Table adapted from Baydoun A, et al. 2023.

AI, artificial intelligence; BCR, biochemical recurrence. 

Baydoun A, et al. Presented at ASTRO 2023, 01–04 October 2023, San Diego, CA, USA – as reported by UroToday. Available at: https://www.urotoday.com/conference-highlights/astro-2023/astro-2023-prostate-cancer/147154-astro-2023-

post-prostatectomy-risk-stratification-of-biochemical-recurrence-using-transfer-learning-based-multi-modal-artificial-intelligence.html. Last accessed: June 2025.
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Biomarker Pathological data source Outcome

CAPRA-S 

(Cooperberg et al. 2011)
Prostatectomy C-index = 0.73

Decipher 

(Erho et al. 2013)
Prostatectomy tissue AUC = 0.75 (0.67–0.83)

Decipher + CAPRA 

(Nguyen et al. 2017)
Diagnostic biopsy C-index = 0.71 (0.60–0.82)

https://www.urotoday.com/conference-highlights/astro-2023/astro-2023-prostate-cancer/147154-astro-2023-post-prostatectomy-risk-stratification-of-biochemical-recurrence-using-transfer-learning-based-multi-modal-artificial-intelligence.html
https://www.urotoday.com/conference-highlights/astro-2023/astro-2023-prostate-cancer/147154-astro-2023-post-prostatectomy-risk-stratification-of-biochemical-recurrence-using-transfer-learning-based-multi-modal-artificial-intelligence.html


Rate of biochemical recurrence 

Figures adapted from Baydoun A, et al. 2023.

AI, artificial intelligence; BCR, biochemical recurrence; TRAIL, Transfer leaning-based multi-modal Artificial Intelligence model. 

Baydoun A, et al. Presented at ASTRO 2023, 01–04 October 2023, San Diego, CA, USA – as reported by UroToday. Available at: https://www.urotoday.com/conference-highlights/astro-2023/astro-2023-prostate-cancer/147154-astro-2023-

post-prostatectomy-risk-stratification-of-biochemical-recurrence-using-transfer-learning-based-multi-modal-artificial-intelligence.html. Last accessed: June 2025.
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Can we predict pathology without surgery?
Weighing the added value of multiparametric MRI and whole 

prostate radiomics in integrative machine learning models

Figure adapted from Marvaso G, et al. 2024.

ADC, apparent diffusion coefficient; EPE, extraprostatic extension; GS, Gleason score; ISUP, International Society of Urological Pathology; N, nodal score; PI-RADS; T, tumour score.

Marvaso G, et al. Eur Radiol 2024;34:6241–6253.
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Pre-surgery 

assessment
Surgery

Post-surgery 

assessment

Clinical variables

Age, comorbidities, 

PSA, clinical T, 

clinical N, pre-op 

GS, pre-op ISUP

Input variables

Radiological 

variables

PI-RADS, EPE, 

ADC, lesion volume

Radiomic variables

Extracted radiomic 

features

Models

M1: Clinical

M2: Clinical + 

radiological

M3: Clinical + 

radiomic

M4: Clinical + 

radiomic + 

radiological

Output variables

Pathological 

variables

Pathological 

T (ΔT),

Pathological 

N (ΔN), post-

op ISUP 

(ΔISUP)

Comparison with 

pathological 

variables from 

surgical specimen 

histology

Pathological T (ΔT),

Pathological N (ΔN), 

post-op ISUP (ΔISUP)

Models building workflow



Figures adapted from Marvaso G, et al. 2024.

Marvaso G, et al. Eur Radiol 2024;34:6241–6253.
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Decision making process 
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Multimodal AI architecture

AI, artificial intelligence.

Artera. The science behind the ArteraAI prostate test. Available at: https://artera.ai/news/the-science-behind-the-arteraai-prostate-test. Last accessed: June 2025.
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Artificial intelligence predictive model for hormone therapy 
use in prostate cancer

Spratt, D, et al. NEJM Evid 2023;2:EVIDoa2300023.
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AI and prostate cancer

Figure adapted from Riaz I, et al. 2024.

AI, artificial intelligence. 

Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44:e438516.

MAT-NL-XTD-2025-00036 | July 2025 



AI and prostate cancer

Figure adapted from Riaz I, et al. 2024.

AI, artificial intelligence. 

Riaz I, et al. Am Soc Clin Oncol Educ Book. 2024;44:e438516.
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Image of Prokar Dasgupta obtained from Wikipedia under CC0.

Hwang TJ and Dasgupta P. Nature 2024;632:985.
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Images provided by the speaker
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Imagen adquirida con derechos de uso. https://www.istockphoto.com/es

Image provided by the speaker.
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XTANDI is subject to medicinal prescription.

Astellas Pharma B.V., Sylviusweg 62, 2333 BE Leiden, The Netherlands.

EMA, European Medicines Agency; SmPC, Summary of Product Characteristics.
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Please refer to the EMA SmPC for XTANDI
(enzalutamide) via the following link:
https://www.ema.europa.eu/en/documents/product-
information/xtandi-epar-product-information_en.pdf

Scan/click here for the 

XTANDI UK 

prescribing information

Scan/click here for the 

XTANDI NL SmPC

A qr code on a white background

AI-generated content may be incorrect.

A qr code on a white background

AI-generated content may be incorrect.

https://www.ema.europa.eu/en/documents/product-information/xtandi-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/xtandi-epar-product-information_en.pdf
https://dhgd52pup2eiv.cloudfront.net/23ffe42b-4e89-48e1-b8d8-08b726ed94c1/cdf3a933-3c14-413e-9384-2389701f1489/cdf3a933-3c14-413e-9384-2389701f1489_source__v.pdf
https://www.astellas.com/nl/system/files/NL_XTANDI TABS_SmPC.pdf
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