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Therapeutic index: ways for improvement

Glicksman et al. Eur Urol Focus 2023
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Better-resolution imaging (staging and planning)



Istituto Oncologico della Svizzera Italiana

Oncology Institute of Southern Switzerland

The molecular imaging CT scan

Node negative

PSMA PET/CT

Node positive

Hofman et al. Lancet Oncol 2020
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The planning MRI and synthetic CT

MRI-based planning contouring and synthetic CT (MRCAT, Magnetic Resonance for Calculating Attenuation)

Zilli T et al. IOSI – EOC workflow
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More dose in less fractions
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Hypofractionation

Arcangeli S. and Greco C. Nat Rev Urology 2016
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5-fraction SBRT as a new standard

Van As N et al. ASTRO 2023
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The UK experience 

STANDARD FX 

2Gy/fx

MODERATE HYPOFX 

3Gy/fx

ULTRA-HYPOFX

7.25Gy/fx

Radiotherapy 

over 

2 days ?

74Gy/37fx 60Gy/20fx 36.25Gy/5fx
27Gy/2fx

Courtesy of A.Tree
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Increased targeting precision 
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Better targeting and organ sparing

Adaptive RT (ART)
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Why adaptive radiotherapy (ART)?

Baseline plan

Predicted plan

Adapted plan

Daily online adaptive MRgRT can spare OARs from unplanned RT dose

Tetar et al. phiRO 2019
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MR-based adaptive radiotherapy

vs

Kishan et al. JAMA Oncol 2022

No ATS (adapt-to-shape)

Compared with CT-guidance, MRI-guided SBRT significantly reduce both moderate acute              

physician-scored toxicities and decrements in patient-reported QoL
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Differential target dosing
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Dose escalation: focal boosting

- Phase III, RCT, multicenter Dutch

- 571 high-risk pts

- PORT (77Gy/35#) +/- focal boost (95Gy/35#)

- Median FU: 72 mo

92%

85%

Similar late toxicity and impact on health-related QoL

No differences in OS and CSS

Kerkmeijer LG et al. JCO 2021; Brennan et al. Radiother Oncol 2023

p<0.001 p<0.001
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Better organs at risk sparing and functional 

anatomy approaches



Zilli T et al. IJROBP 2023

SBRT: 7.25 Gy in 5 fx with dose reduction to urethra PRV (6.5 Gy in 5 fx)

Less than 10% of long-term G2+ GU toxicity and minimal impact on QoL

Urethra-sparing
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Erectile function preservation 

Teunissen FR et al. phiRO 2021; Jaccard M et al. Physica Medica 2019 

Optimization on penile base structures is feasible and may improve sexual function
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Rectal preservation

Weber DC et al. IJROBP 2012; Mok G...Zilli T, IJROBP 2014

Rectal sparing with recto-prostatic spacers improves dosimetry and may mitigate rectal toxicity
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Intensified systemic treatments
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Systemic treatment intensification

Attard G et al. Lancet 2022

Meta-analysis from

2 STAMPEDE

phase III RCT

RT : btw 81% and 89% of the pts (74 Gy +/- WPRT)

RT : 99% cN0 ; 71% cN1 
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Systemic treatment intensification

Attard G et al. Lancet 2022

Metastasis-free 

survival

Overall

survival
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Improved patient selection
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Genomic classifier-based risk profile

Genomic classifier on pre-treatment biopsies of high-risk prostate cancer is independently 

associated with distant metastasis, prostate cancer-specific mortality and overall survival

Nguyen P et al. IJROBP 2022
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Artificial intelligence digital pathology predictive model

Spratt DE et al. NEJM Evid 2023

Only 34% of the patients (model positive) benefit from short-term androgen deprivation to 

reduce the risk of distant metastases

14.9 years of median follow-up
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Back to the future: a future of more and less!

More dose per fraction in less fractions (hypofractionation & SBRT)

More precision (IGRT, adaptive & molecular imaging)

More disease control (optimized RT & systemic treatments)

Less side effects (IGRT & treatment optimization)

Less overtreatments (GC and AI models)
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THANK YOU FOR YOUR ATTENTION

Mail: Thomas.Zilli@eoc.ch @ZilliThomas


