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Integration of 3 techniques



multi-parametric MRI

Cell Density Vascularity

Diffusion Weighed Dynamic Contrast
Imaging (DWI) enhanced
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PI-RADS v2.1: Assessment Categories

Each lesion is assigned a PI-RADS Assessment Category using a 5-point Likert-
scale based on the likelihood (probability) that findings on:

T2W (anatomy), DWI (cell-densit (vascularity) correlate with the
presence of a clinically signific articular location

1 very low cancer highly unlikely

2 low ini t cancer unlikely

3 intermediate inically significant cancer equivocal
4 high

5 very high

inically significant cancer likely

O O O O O

inically significant cancer highly likely




Perform prostate MRI
Assess image
quality

PI-QUAL
Report according to the
clinical setting

Clinical PCa on Active
suspicion of PCa Suspicion of PCa Surveillance
7 recurrence after
PI-RADS v2.1 radical treatments




Apply
PI-RADS v2.1

Perform MRI

PI-RADS 1

Prostate biopsy could be avoided*
(very low and low likelihood of csPCa)

Consider additional clinical/laboratory factors** for

subsequent management (e.g. biopsy, MRI surveillance)
intermediate risk of csPCa

Prostate biopsy should be perfomed*
(high and very high likelihood of csPCa)



Acquisition



Al in MRI prostate cancer diagnosis workflow

a Clinical radiology workflow

Acquisition

Preprocessing

Image-based tasks

(1) gland segmentations
(2) lesion detection

(3) lesion localization
(4) lesion classification
(5) false alarm reduction
(6) map & contour

(7) biopsy-specific tasks

Analysis

Integrated
Reporting diagnostics

Tong A, et al. Comparison of a Deep
Learning-Accelerated vs. Conventional T2-
Weighted Sequence in Biparametric MRI of
the Prostate. ) Magn Reson Imaging. 2023
Jan 18. Epub. PMID: 36651358.



SIEMENS ..,
“Prostate on Speed” — 15-min time slot (prep/acquisition) Healthineers

Deep-Learning for image reconstruction on sparse data

Standard mpMRI

15:29

TSE ax ZOOMitPRO TSE cor TSE sag

TA 2:59 min TA 3:50 min TA 2:50 min TA 2:50 min
Courtesy of Karl-Heinz Engelhard, Martha Maria Hospital, Nuremberg, Germany. The product is still under development and Magnetic Resonance 15

not commercially available yet worldwide. It is not for sale in the US. Its future availability cannot be ensured. Restricted © Siemens Healthineers, 2022
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“Prostate on Speed” — 15-min time slot (prep/acquisition) Healthineers

Deep-Learning for image reconstruction on sparse data

Standard mpMRI

-~ Not for dlagnonmg g R
TSE ax ZOOMIitPRO TSE cor TSE sag
TA 2:59 min TA 3:50 min TA 2:50 min TA 2:50 min

Deep Resolve Boost for TSE and planned DL EPI*

DRB TSE ax DL ZOOMitPRO DRB TSE cor DRB TSE sag DCE
TA 1:10 min TA 2:05 min TA 1:10 min TA 1:10 min TA 3:00 min
Courtesy of Karl-Heinz Engelhard, Martha Maria Hospital, Nuremberg, Germany. The product is still under development and Magnetic Resonance 16

not commercially available yet worldwide. It is not for sale in the US. Its future availability cannot be ensured. Restricted © Siemens Healthineers, 2022
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DL-CAD steps for prostate ¢

anceiﬂiion (multistage architecture)
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DL-CAD steps for prostate cancer ﬁiion (multistage architecture)
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. — Al system (AUROC=0-91, 95% Cl 0-87-0-94)
Al-system, trained on >10.000 cases — Radiologists (AUROC-0-86, 95% C
0-83-0-89)
® Radiologists (PI-RADS =3)
Y Radiologists (PI-RADS =4)
A

Radiologists (PI-RADS =5)

* Scoring 400 cases; non-contrast MRI

0 01 02 03 04 05 06 07 08 09 1.0
1-specificity

Saha, Lancet Oncology 2024
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A

Radiologists (PI-RADS =5)
. on-contrast MRI
. radiologists O
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. — Al system (AUROC=0-91, 95% Cl 0-87-0-94)
Al-system, trained on >10.000 cases — Radiologists (AUROC-0-86, 95% C
0-83-0-89)
® Radiologists (PI-RADS =3)
Y Radiologists (PI-RADS =4)
A

Radiologists (PI-RADS =5)
. non-contrast MRI
. 52 radiologistsios

4'50% FP, {,\20% GG1, <> 2GG2

0 01 02 03 04 05 06 07 08 09 1.0
1-specificity

Saha, Lancet Oncology 2024



Performance for >GG2

Study

Al

62 radiologists
4M (24)
PROMIS

Sen
94%
90%
96%
88%

Spec
68%
53%
68%
45%

— Al system (AUROC=0-91, 95% Cl 0-87-0-94)
— Radiologists (AUROC=0-86, 95% Cl
0-83-0-89)
® Radiologists (PI-RADS =3)
Y Radiologists (PI-RADS =4)
A Radiologists (PI-RADS =5)

A

1 1 1 1T 1T 1T 1T T 1
0 01 02 03 04 05 06 07 08 09 10

1-specificity

Hosseinzadeh M, et al. Deep learning-assisted prostate cancer detection on bi-parametric MRI: minimum training data size requirements and effect of prior knowledge

2022 Apr;32(4):2224-2234

Saha A, et al. End-to-end prostate cancer detection in bpMRI via 3D CNNs: Effects of attention mechanisms, clinical priori and decoupled false positive reduction. Med

Image Anal. 2021 Oct;73:102155. [Epub]



— Al system (AUROC=0-93, 95% Cl 0-91-0-94)
Radiology reads in multidisciplinary practice

Al-system, trained on >10.000 cases gl =

% Radiology reads in multidisciplinary practice
(PI-RADS =4)

A Radiology reads in multidisciplinary practice
(PI-RADS =5)

* 1000 cases
Al vs radiologist + clinical data:

+ slightly lower specificity

0 01 02 03 04 05 06 07 08 09 1.0

1-specificity

Saha, Lancet Oncology 2024



70M. Asymptomatic. PSA 2.67 2013; 3.13 2018; 6.38 Aug 21.




70M. Asymptomatic. PSA 2.67 2013; 3.13 2018; 6.38 Aug 21. GS 3+4 pT3a, R1 left apex margin.
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70M. Asymptomatic.
PSA 2.67 2013; 3.13 2018; 6.38 Aug 21.
Mid-rectal polyp also.

» Thick: 3.5mm
L W:1621:120
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PSA 2.67 2013; 3.13 2018; 6.38 Aug 21.
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Nano-particle (Ferrotran) MRI
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Nano-particle (Ferrotran) MRI
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11.7 TsCryoprobe with nomal lymph node post Ferrotran IV

Resolution:

63 micron (isotropic)

Black dots

-> individual macrophages
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Less'Fe-sensitive ~ Fe-sensitive




Fe-sensitive

Less Fe-sensitive




1 Partially abnormal LN, 2 normal LN’s




Partially positive LN




Partially positive LN




1.1 mm central LN metastasis (1.5T)




1.1 mm central LN metastasis (1.5T)
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1.1 mm central LN metastasis




Obturator node (1.5T)




Obturator node




1.5 mm LN metastasis
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Combidex MRI

Breast & Rectal Cancer s

* Nijmegen/Ess
7T vs 3T



















Percentage of all lymph nodes

30-40% 20-30%

10-20% 0-10%

EUROPEAN UROLOGY xxx (2023) xxx

(Lot ™

available at www.sciencedirect.com SUROPEAN
: . EURUFPEATL
journal homepage: www.europeanurology.com UROLOGY

=il
€al |

European Association of Urology

Median
diameter (mm

Research Letter

Small Suspicious Lymph Nodes Detected on Ultrahigh-field Magnetic
Resonance Imaging (MRI) in Patients with Prostate Cancer with High
Risk of Nodal Metastases: The First In-patient Study on Ultrasmall
Superparamagnetic Iron Oxide-enhanced 7T MRI

Ansje Fortuin ®’, Jack van Asten ®, Andor Veltien®, Bart Philips °, Thomas Hambrock®, Séren Johst ¢,
Stephan Orzada “*°, Boris Hadaschik'#, Harald Quick ““, Jelle Barentsz“, Marnix Maas °,
Tom Scheenen ™"

Average short-axis
2.6 mm for suspicious

LNs (range 1.3-9.5)



°3Ga PSMA PET

rnocee/t/es

§
1
S Nanodeeltjes 0 Z
o (2'38"'9 Fe = 10ml 87
iy (20mgimi) Wy
S 0”7
§ ! i ¢ %
(£E bevat citraat en o
(88 water voor injectie® /
I9 N

58 NIET onvEROUNO ,

S 008!

GEBRUKEN (zie o™¢
Bewaren bij 1525

S Potheex Radboudu™ o’




°3Ga PSMA-11 PET-CT
LN Staging: meta an '

Performa

Sensitivi
Specifici

7-72%)
5-99%)

> Still low sensitivit asis detection
» Is this sufficient to replace PLND?

Von Eyben et al, Eur Urol Focus 2017



Systematic Review: QUADAS-2

vity  93%

388%

Study True False False True Specificity[95% Cl] Sensitivity [95% Cl]
posntlves posntlves negatlves negatlves

Harlsmghanl 2003 1 00 [0 89, 1.00] 0.96 [0 85, 0.99]

Heesakkers 2008 0.82 [0.70,091] | 0.93[0.89, 0.95]
Triantafyllou2013 12 |9 |8 |46 |060[036,0.81] _]0.84(0.71,0.92] Medvalue 2016



nsitivity 93%

pecificity 97%

°3Ga-PSMA PET




Comparison nano-MRI vs PSMA-PET-CT

Head-to-Head Comparison of **Ga-Prostate-Specific
Membrane Antigen PET/CT and Ferumoxtran-10—Enhanced
MRI for the Diagnosis of Lymph Node Metastases in Prostate

Cancer Patients

Melline G.M. Schjlham*l, Patrik Zamecnik |, Bastiaan M. Privé', Bas Israél', Mark Rijpkemal, Tom Scheenen’,

Ret rO S p e Ct I Ve St u d y Jelle O. Barentsz', James Nagarajah'"?, and Martin Gotthardt'

45 patients; primary PCa (n=€ urrent PCA (n=36)
all patients underwent both ®¢Ga-PSMA PET/CT + nano-MRlI

LN metastases: size, anatomic location, and level of suspicion



Comparison nano-MRI vs PSMA-PET-CT
Results

* 179 suspicious

Schilham, Zamecnik et al. J Nucl Med. 2021



Comparison nano-MRI vs PSMA-PET-CT
Results

* 179 suspicious

* Significantly mo atient with nano-
MRI (p< 0.001)

- 160/33 (nan

Schilham, Zamecnik et al. J Nucl Med. 2021



Comparison nano-MRI vs PSMA-PET-CT
Results

* 179 suspicious £

* Significantly me tient with nano-
MRI (p< 0.001)

- 160/33 (nan ET/CT

ano-MRI was
6.0 mm, p=0.06)

* Mean size of the s
significantly smaller (5.

Schilham, Zamecnik et al. J Nucl Med. 2021






nano-MRI + PSMA+







®8Ga-PSMA (2.7 mm) and nano-MRI (1.5 mm)

Nodal Size




Background
Lymph Nodes (LN): =R

* Controversy abo
* No Therapeutic
 Significant Morbi
* High Costs



Background

Molecular Imaging

|  NamomRI

e Controversy about exten

USPIO-nano-MRI

(Combidex, Ferrotran)

* No Therapeutic Effect

* Significant Morbidity
* High Costs

PSMA-PET/CT




Material and Methods

* Prospective, multicenter, multi-reader

 PSMA-PET/CT and nMRI efore ePLND

h ePLND-histopathology

* Imaging results were co




Material and Methods

* Prospective, multi

 PSMA-PET/CT a LND

* |Imaging results histopathology



IS

» 38 patients included, total 915 LN (median per patient 21)
& on PSMA, 13/22 on nMRI
MRI <1.5 mm

e 22/915 LN were metastatic:
 Missed @ LN:<3.5 mm




Results

» 38 patients includec per patient 21)

e 22/915 LN were nr A 13/22 on nMRI

--> Post-operative MRI 30% non-aissectec
Imaging @ LN - /9% PSMA-scans
507 NMRI



Results Pre ePLND

nMRI
h\

PSMA and nano-MRI @ LN (5 mm)



Results Pre ePLND

Post ePLND

NMRI . 1" \ | L. sJ |
Non removed CI-LN (5 mm), positive on PSMA and nMRI



Conclusions

80% of Imaging &
PLND (21 LN per patient removed)

- Role of

rethought




Conclusions

» 80% of imaging @ LN weremoirémoved = role of ePLND

requires rethinking

* Imaging has also limitations{detecting 3.5 and 1.5 mm LNM for
PSMA and nMRI), but can'help with patient stratification for

surgery and radiotherap



Small positive node (white) on nMRI
- no macrophages, thus positive

No °8Ga-PSMA-PET/CT uptake



Patient received 1 cycle Lu-PSMA



Fe-insensitive
A . Y \' . ¢

“’%

'normal LN




177Lu-PSMA-Therapy: small LN normalised

Explanation: Boost of immune system = normal LN




Contrast nMRI (MR-Angiograpy) with
Results

* 98% data sets had image quality

e 98% of all vessel to excellent

visibility of vessels

e Can be given with impaired renal function (Fe!)

Zamecnik et al. Eur Urol Focus. 2022
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Current Regulatory Status

* Named Patient in NL (Nijmegen)

and CH (Zuric

CH almost
o)

* Pivotal trial{
finished (indi

e scientific studi
FIN and CH

oment in NL,

* Available for investigator initiated studies



Fe-nanoparticle-MRI

* Detects smaller n PSMA (3.5 mm)



Fe-nanoparticle-MRI

* Detects smaller A PSMA (3.5 mm)

* Detects more



Fe-nanoparticle-MRI

* Detects smaller A PSMA (3.5 mm)
* Detects more

* Good quality e g positive LNs



Fe-nanoparticle-MRI

* Detects smaller A PSMA (3.5 mm)
* Detects more
* Good quality € g positive LNs

* High-quality MR enal function



Fe-nanoparticle-MRI

* Detects smaller ah PSMA (3.5 mm)
* Detects more p
g positive LN
* High-quality MR renal function

 Can show immune r M turns into normal)



Nano (Ferrotran)MRI MRI
Other Potential indicati

* All Cancers: gynac

* Multiple sclerosis nd not scar

 Other neuro-dege on, Alzheimer?
* Epilepsy: focus

* Vessels: vulnerable pla
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