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ONCOLOGY
TODAY

* Incidence is growing

* Treatments are more complex

* Multidisciplinary care is standard

 Patient expectations are higher

https://www.fda.gov/about-fda/oncology-center-excellence/precision-oncology-program



WHO CURES CANCER?
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Radiotherapy: 40% Surgery: 49%

wSurgery (W Radiotherapy ®/Drugs only Peter Hoskin 2019



RADIOTHERAPY

60% of all patients need RT

Curative therapy =
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RADIOTHERAPY

eThe request for RT will grow by 15-20%
e Cost-effective: <5% of cancer care costs
eOptimizes spending: Hypofractionation,
oligoprogression, virtual surgery etc.
eUnderfunded:
Only 2.8% of public/philantropic cancer research

funds

Mclntosh SA, The Lancet Oncology. 2023;24(6):636-645. doi:10.1016/51470-2045(23)00182-1




1980
The European Society for Radiotherapy and Oncology

Almost 10.000 members
Almost 100 national societies

ESTRO “

ESTRO'
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1 in 4 cancer patients in EU
does not receive
the radiation oncology treatment needed

patients receiving RT
patients who should receive RT

KPI =



Two important directions in radiation oncology
D

Technological and biological precision RT + new drugs
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New Combinations
*New indications

°Green RT
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ASCO Dasily News'

Clinical News From the American Society of Clinical Oncology

NEWS ~ COMMENTARIES MEETINGS v TOPICS v PODCASTS ABOUT Enter words / phrases / DOI / ISBN / ke m

Understanding the Disruptive Potential of MDT in
Metastatic Prostate Cancer Treatment, Exploring
Hypotheses for Future Studies

January 29, 2025

;( Proton ther. MRI-linac

https://www.medical-professionals.com/en/mr-linac/
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Ablative stereotactic RT (SBRT, SABR): any site can be treated
Primary, recurrent, oligometastatic and oligoprogressive disease

Compare and Sum Plans

Finetune

Beams

DVH Properties  Selected DVH:  [C] PTVA

Nodes: 88
Total MU:  67578.8
Max Dose (Gy) 26.25
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PROTON THERAPY: compact system Proteus One

30+ in Europe
100+ in the world

1 room (1 gantry), 3 floor building
Possibile upgrade: FLASH, Arc therapy Pencil beam Scanning (PBS)



Radiotherapy in Italy (59 million inhab.)

Italy: 183 RT centers, 2 PT (eye-center is now inactive)

Candidates to PT: 15% of all pts undergoing RT (7.000-20.000p/y)

2 existing PT centers treat: < 1.000 pts/year...

Q' 44 salute Innovazione 11 offobro 2622 www.radioterapiaitalia.it censimento AIRO June 2020


http://www.radioterapiaitalia.it/
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Italy: Health Ministry list of indications for PT

i

Chordoma & chondrosarcoma of skull base & spine
= Brain stem and spinal cord

“q
= Sarcoma of head&neck, paraspinal, retroperitoneal, pelvic
= Osteo & condrosarcoma of the limbs
= Orbit al & paraorbital tumors (included melanoma)
= Adenoid cystic tumor of salivary gland

= Patients with genetic syndroms (radiosensitivity) & connective tissue
disorders

= Pediatric solid tumors

-+ Re-irradiation Hard-to-treat-tumors




Example: meningeal melanoma

Dose Prescription
Low risk area 25 fr x 1.8 Gy/fr[] 45 Gy (RBE)
Surgical bed 25 fr x 2 Gy [] 50 Gy (RBE)

Courtesy of Daniela Alterio Istituto Europeo di Oncologia




Example: scwannoma of the hypoglossus nerve

27 year old, otherwise healthy male
50.4 Gy in 28 fractions




Select for current beam set ~

Beam set dose (RBE): Cordoma_VolA (Cordoma_VolA, CT per disegno)

T T per dseons
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15015
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Example: chordoma (postop PT)
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Future indications?

* Young adults

* Glioma (Dutch guidelines: 5% dose reduct to
supratentorial brain or hippocampus)

* Oropharynx HPV positive

 Nasopharynx

e All parotid tumors

 H&N with monolat neck RT

e HCC

* Oligometastatic disease

e (Cases with dosimetric advantage




Research

Pl: Prof. Roberto Orecchia

High Quality Data Registry

Multicentric

Alterio etal. BMC Cancer  (2024) 24:333 BMC Cancer
https://doi.org/10.1186/512885-024-12059-2

A multicenter high-quality data registry 2

for advanced proton therapy approaches: the
POWER regqistry

Daniela Alterio', Maria Giulia Vincini'", Stefania \/olpe”, Luca Bergamasch\‘, Mattia Zaffaroni', Sara Gandini’,
Giulia Peruzzotti®, Federica Cattani®, Cristina Garibaldi®, Barbara Alicja Jereczek-Fossa'?" and Roberto Orecchia’*

Supported by IBA

Radiomic and radiogenomic
studies

Biological samples
- Tumors specimens

(tissues and cells)
- blood samples
- Saliva samples

Studies on radiosensitivity index
(RSI) and biological markers

Radiological images:

Radiation plans

Computed
Tomography scans
Magnetic Resonance
Positron Emission
Tomography images

Clinical studies on oncologic
outcome, toxicity profile,
translational research, social and
psychological distress

Multifunctional
platform

distress

DVH parameters
constraints

Clinical data and toxicity profiles
-  Electronic Clinical chart

- Toxicity scales

- Qulality of ife questionnaires
- Social and psychological

Clinical images

Studies on Normal Tissue

Complication probsbility (NTCP)

models and dosomics




Review > Radiother Oncol. 2024 Mar 30:195:1 10264_
Online ahead of print.

Photon vs proton hypofractionation in prostate
cancer: A systematic review and meta-analysis

Giulia Corrao

, Giulia Marvaso ', Federico Mastroleo !, Annalisa Biffi 2, Giacomo Pellegrini 2,
Samuele Minari 3, Maria Giulia Vincini #, Mattia Zaffaroni >, Dario Zerini ©, Stefania Volpe ',
Simona Gaito 7, Giovanni Carlo Mazzola ©, Luca Bergamaschi ©, Federica Cattani 8,

Giuseppe Petralia 2, Gennaro Musi %, Francesco Ceci ", Ottavio De Cobelli 12,

Roberto Orecchia '3, Daniela Alterio ©, Barbara Alicja Jereczek-Fossa '

Review > Breast Cancer Res Treat. 2022 Apr;192(2):249-24

Epub 2022 Jan 13. Breast cancer

Hypofractionated proton therapy in breast cancer:
where are we? A critical review of the literature

Daniela Alterio #* ", Eliana La Rocca * 1 2, Stefania Volpe 3 4, Anna Maria Camarda ' 2,
Alessia Casbarra ' 2, William Russell-Edu >, Maria Alessia Zerella ', Roberto Orecchia ©,
Viviana Galimberti 7, Paolo Veronesi 7, Maria Cristina Leonardi * 1,

Barbara Alicja Jereczek-Fossa * 1 2

Hypofractionated proton therapy
for ocular melanoma

In preparation Eye melanoma

2
Submitted to CTR
Reirradiation with Proton Therapy Using Hypofractionated Schedules:

a Systematic Review of the Literature

Daniela Alterio®", Vanessa Eleonora Pierini**", Stefania Volpe'?*¢, Maria Giulia Vincini**, Mattia Zaffaroni,
Annamaria Ferrari!, Marvaso Giulia', Federico Mastrote=t-tliealose Amcluctoalliod Aotilioe Coioliomleonaar?

Jiri Kube$*?, Icro Meattini®’, Carsten Nieder®?, Yvette Re-irradiation’ all sites
Orecchia®® and Barbara Alicja Jereczek-Fossa’?

Review > Crit Rev Oncol Hematol. 2023 Nov:191:104114. doi: 10.1016/j.critrg

Epub 2023 Sep 6. CNS

Hypofractionated proton therapy for benign tumors
of the central nervous system: A systematic review of
the literature

Gaia Piperno ', Annamaria Ferrari !, Stefania Volpe 2, Federica Cattani 3, Mattia Zaffaroni ',
Stefania Comi 3, Floriana Pansini 2, Luca Bergamaschi ', Giovanni Carlo Mazzola ',
Francesco Ceci #, Marzia Colandrea ®, Giuseppe Petralia ©, Roberto Orecchia 7,

Barbara Alicja Jereczek-Fossa ¢, Daniela Alterio '

Review > Cancer Treat Rev. 2022 Nov:110:102464. doi: 10.10 Lu ng ca ncer
Epub 2022 Sep 20.

Hypofractionated proton therapy for non-small cell
lung cancer: Ready for prime time? A systematic
review and meta-analysis

Stefania Volpe ', Gaia Piperno 2, Francesca Colombo 2, Annalisa Biffi 4, Stefania Comi °,
Federico Mastroleo ©, Anna Maria Camarda 7, Alessia Casbarra 7, Federica Cattani 3,
Giulia Corrao 2, Filippo de Marinis &, Lorenzo Spaggiari 2, Matthias Guckenberger 10
Roberto Orecchia ", Daniela Alterio 2, Barbara Alicja Jereczek-Fossa 7




* Every human activity

* Every job

* Unlocking enormous potential
* But needs regulations

https://www.youtube.com/watch?v=ypEDNuO_kRk



RT has technology and data-driven WORKFLOW

Decision support tools that Automated tumour and organ Enhanced image guidance, motion
combine clinical, genomic and segmentation as well as optimal management and scheduling promise
imaging data promise to support dose prediction promise to to improve clinical efficiency and
precision oncology practices streamline the planning process patients’ outcomes and experiences

Replanning

a4 )

e N

Plan approval Radiotherapy Follow-up
and QA delivery care

Treatment Imaging Treatment
decision (simulation) planning

Al promises to reduce radiation Al tools might help expedite Accurate prediction of response to treatment,
exposure of patients, enhance image the QA process and detect rare radiation-induced toxicities and other adverse
quality, suppress artefacts and enable erroneous events, especially for effects might provide real-time meaningful
more accurate image registration highly complex treatments clinical decision support

Huynh E. et al. doi:
10.1038/s41571-020-0417-8.
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New combinations: RT plus

esurgery
edrugs
*other modalities

etranslational research




Radiotherapy and Oncology 208 (2025) 110910

Contents lists available at ScienceDirect
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Radiotherapy and Oncology
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ELSEVIER journal homepage: www.thegreenjournal.com

Original Article 1))
ESMO-ESTRO framework for assessing the interactions and safety of i’

combining radiotherapy with targeted cancer therapies or immunotherapy

a,b 3 .c1 : a1, ms ef

Evert S.M. van Aken ™", Bharti Devnani “", Luis Castelo-Branco “*", Dirk De Ruysscher “*,
Diogo Martins-Branco ?, Corrie A.M. Marijnen *", Barbara Muoio ", Claus Belka,
- 1l,m

Florian Lordick’, Stephanie Kroeze “, George Pentheroudakis , Dario Trapani ",
Umberto Ricardi”, Ajeet Kumar Gandhi . Arsela Prelai””. Sean M. O’Cathail -,

Monique C. de Jong "’ X X . . X L
RT + agents interfering with DNA repair RT + proliferation inhibitors

ESTRO

European Sociely for

RADIOTHERAPY
& ONCOLOGY

All tissues

Slowly proliferating tissues

Fast-proliferating tissues

!

{

!

!

interrupt drug before RT and during DNA repair (<2 days after RT)

RT + immune checkpoint inhibitors RT + angiogenesis inhibitors

RT effect enh t
RT effect enhancement expected Low RT dose High RT dose S
expected
4 ] ]
A tabl Possibly slight!
Increased toxicity expected 2 c.cep A s assibly slig .t'y Increased toxicity expected
toxicity expected increased toxicity
If unacceptable: If unacceptable:

interrupt drug before RT and during normal
tissue repopulation after RT until recovery
from acute toxicity OR apply RT adaptation

All tissues

Musculoskeletal tissues and skin

{ i

{

PD-{L)1 inhibitors Other ICIs

Slightly increased skin toxicity

!

Acceptable toxicity expected

Potentially increased (late)
inflammation

Central tissues, Gl, GU, respiratory

{

Increased risk of perforation,
bleeding, fistulae

If unacceptable:
interrupt drug before RT and during
normal tissue repopulation after RT
OR apply RT adaptation

-\




CRYSTAL study PIl: Maria C Leonardi MD

endpoint: acute toxicity

in Ki-67

Single fraction ablative preoperative RT with Cyberknife for early-stage BC AIRC
AIRC19-IG- IEO 1308
Phase |, dose escalation: 3+3 design (18, 21, 24 Gy) NCT04679454
Completed: 9 pts, no toxicity MTD: 24 Gy 7 -
Phase Il, endpoint: pCR. Ongoing, 5/60 pts enrolled -
So far: no toxicity, no pCR observed in 14 pts, 50% reduction
-

Study flow-chart

RT +/-
systemic
therapy

RT delivery:

Core biopsy and
1 fraction

fiducials insertion

Within 4 weeks from first visit 4 weeks after RT

Eligibility: T size up to 2.5 cm,cNO

oClinical Task: tolerance and efficacy

ePathology Task: pathways of apopotosis, hypoxia response
and specific lymphocytic response

eMolecular pathology Task: targeted next generation

sequencing (NGS) gene expression assay (Oncomine Immune
Response Research) to measure the expression of genes
involved in tumor—-immune system interactions

eRadiomics Task: MRI changes and MRI-histology correlation
study («Historadiomics»)




RADIOSA trial Pl: Barbara Jereczek-Fossa MD PhD

Phase Il randomised trial: SBRT +/- ADT

STUDY DESIGN

—

Eligibility criteria
Nodal or bone Pca clinical relapse
1-3 lesions
Hormone-sensitive

1:1

RANDOMIZATION
I

Primary endpoint:
. Progression-free survival

ARM B
SBRT on all lesions
+ ADT for 6 months

ARM A
SBRT only on all lesions
documented at imaging

ADT with SBRT versus SBRT alone for hormone-sensitive
oligorecurrent prostate cancer (RADIOSA): a randomised,
open-label, phase 2 clinical trial

Summary
6:300-11  Background M

AIM: Compare two different approaches to treating

oligoricurrent prostate disease
- SBRT alone versus
- SBRT combined with hormonal therapy

AIRC
AIRC IG- 22159

NCT03940235

RESULTS

- Between September 2019 and April 2023, 100 patients were

enrolled in the trial.

- 50 were assigned to arm A and 50 assigned to arm B.

Clinical progression free survival

Log rank P-value= 0.0001

HR=0.30 (95%CI: 0.16-0.56) adjusted for
PSA at baseline

MEDIAN TIME TO CLINICAL PROGRESSION
SBRT: 15 months
SBRT+ADT: 33 months

1.0

0.8

0.6

04

0.2

0.0

SBRT
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MONDRIAN PI: Stefania Volpe MD PhD

Multl-omlcs integrative modelling for Stereotactic Body Radiotherapy in Early-Stage NSCLC

AIM: To identify multiomic biomarkers of SBRT response through advanced computational integration

of clinical, radiomic, genomic and proteomic information layers.

STUDY DESIGN: Prospective observational explorative cohort clinical study

@)

SBRT

Surgery

MONDRIAN
|

Y
A

CLINICAL TASK IMAGING TASK

T1 o T2

- Validation of the « Methodological radiomic
MDASI Lung Cancer studies
Module for the Italian « Analytic morphomics
Language - Dosomics

- Blood immunological

biomarkers studies

ﬁ

AIRC

AIRC 28282

Next Gen
Clinician Scientist
2022

NCT05974475

0O Blood examination
Q Spirometry

Q CE.CT

Q0 18-FDG PET/CT

0O Blood examination
Q Spirometry

@] (e=(enr

Q 18-FDG PET/CT

FOLLOW-UP (months)

SBRT/ SURGERY 3 6 9 12 18 24 30 36 48

TRANSLATIONAL TASKS

= Patient's characteristics = Physical = Patient's characteristics = ADLs, IADLs, MDASI
= ADLs, IADLs, MDASI examjnation = ADL, IADL and MDASI questionnaires. questionnaires
questionnaires «  Toxicity = Blood- derived markers = Blood- derived

= Blood- derived markers assessment
= Physical examination

= Tumor characteristics

markers
= Tumor characteristics
= Physical examination
= Toxicity assessment

= Physical examination
= Toxicity assessment

1 | ] 1 ] |

I Radiological assessment with C.E. CT

I Spirometry I

I Collection and storage of biopsy/ surgical specimens I 18-FDG PET/CT

MODELING TASK

T5

- Longitudinal validation
non-invasive

= Single- and dual-omics
outcome modeling

of a
mutational signature in
liquid biopsy

= Longitudinal validation
of a non-invasive
proteomic signature in
liquid biopsy




@INS PI: chiara Paganelli Eng. MSc. PhD s

ERC Starting Grant 2023

Patient-specific Microstructural and radlobiological model for persoNalised external beam radiatiONn therapy in localised tumour$
Host institution: Politecnico di Milano,,
Pl IEO: Giulia Marvaso MD \

AlM:

To implement a model able to provide a description of the tumor
structure down to the micro-scale and its interaction with the radiation
beam, supported by simulations of the MR diffusion signal with radiation

damage.
MILANO 1863 :
VISION METHODOLOGY RESULTS AND IMPACT
Quantitative MRI
Personalised tumour
/ \ control probability model WP3 - Patient-specific microstructural Wl . .
Novel modellistic and radiobiological model " Radiation oncology Medical Physics
framework WP2 - Fast Artificial Intelligence || g |
TR (Al) based models
—Validati
towa rds the = — Bioengineering
implementation of Lo @ knowledge/technology:
. H . ;ﬁé ” patient-specific tumour
biologically-guided - %5%'5%:" 477 cadition beam 7 2N Radiology it Sl Radiobiology

radiotherapy i A T N N 2/ scalable simulation —

{; LA s e 0 et platform >

K treatments / o il . \ / <>

e Z Clinically- | Patient-
v\tEmour microstructure compatible | specific
\ Yy, J )

Istituto Europeo
di Oncologia
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CLINICAL INVESTIGATION

. | NCT03253744
A Phase 1 Trial of Salvage Stereotactic Body doi:10.1016/.ijrobp.20

Radiation Therapy for Radiorecurrent Prostate

Cancer After Brachytherapy 24.02.014

Krishnan R. Patel, MD,”* Nicholas R. Rydzewski, MD, MPH,* Erica Schott, CRNP,* Theresa Cooley-Zgela, RN,*
Holly Ning, PhD,* Jason Cheng, PhD,* Kilian Salerno, MD,* Erich P. Huang, PhD,' Liza Lindenberg, MD,"
Esther Mena, MD," Peter Choyke, MD," Baris Turkbey, MD,* and Deborah E. Citrin, MD*

* 9 patients
* mpMRI and PSMA7PET
* Doses: 40Gy, 42.5Gy,45Gy in 5 fr (DIL) and whole gland 30 Gy

RESULTS: maximum tolerated dose MTD was 42.5 Gy in 5 fr
» 86% 2-year biochemical progression-free survival rate
e with 1 poststudy failure at 20 months

A Pre-Treatment Treatment Plan 6 Months Post-Treatment

PET/CT

. ¥ X Y
SUVmax 4.4 GTV =0.4cc No Evidence of Disease No Evidence of Disease

[ Case 1: Complete Response (CR) on both MRI and PET/CT at 6 months post salvage SBRT

(Case series on multiple prostate re-irradiation for locally recurrent prostate
cancer. something ventured, something gained.

Volpe S, Jereczek-Fossa BA, Zerini D, Rojas DP, Fodor C, Vavassori A Romanelli P, Vigorito S, Rondi E
Comi S, Cambria R, Cattan F, Dicuonzo S, De Marco P, Beltramo G, Musi G, De Cobelli O, Manvaso G,
Orecchia R.

ESTRO 2025

Putzu C et al:

Outcomes and Toxicity of a Third
Radiotherapy Course for Prostate
Cancer Local Recurrence: A
Retrospective Analysis

Radiotherapy
&Oncology
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Istituto Europeo
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Journal of Interventional Cardiac Electrophysiology (20|
https://doi.org/10.1007/510840- -0085.

Monzino

™

\
STRA-MI-VT (STereotactic RadioAblation by Multimodal ‘ Shesistay
Imaging for Ventricular Tachycardia): rationale and design of an '

Italian experimental prospective study

C. Carbucicchio' @ - B. A. Jereczek-Fossa®? - D. Andreini®® - V. Catto - G. Piperno? - E. Conte® - F. Cattani® - E. Rondi® -
S. Vigorito ® - C. Piccolo®” - A. Bonomi® - A. Gorini>® - M. Pepa® - S. Mushtaq® - G. Fassini' - M. Moltrasio' - F. Tundo’ -
G. Marvaso?? . F. Veglia® - R. Orecchia'® - E. Trem; '.cC.Tondo™*

Received: 16 June 2020 /Accepted: 17 August 2020 / Published online: 27 August 2020
©) The Author(s) 2020

Journal of Interventional Cardiac Electrophysiology (2021) 62:427-439

https://doi.org/10.1007/510840-021-01060-5

Stereotactic radioablation for the treatment of ventricular tachycardia:
preliminary data and insights from the STRA-MI-VT phase Ib/Il study

Corrado Carbucicchio'® - Daniele Andreini?* - Gaia Piperno* - Valentina Catto' - Edoardo Conte?

Federica Cattani® - Alice Bonomi® - Elena Rondi® - Consiglia Piccolo® - Sabrina Vigorito® - Annamaria Ferrari® -
Matteo Pepa® - Mattia Giuliani’ - Saima Mushtaq? - Antonio Scara® - Leonardo Calé® - Alessandra Gorini’ -
Fabrizio Veglia® - Gianluca Pontone? - Mauro Pepi'® - Elena Tremoli'" - Roberto Orecchia'? - Giulio Pompilio'314 .
Claudio Tondo''* . Barbara Alicja Jereczek-Fossa*®

Step 1:
Integrated
imaging

simulation Co-registration

Step 2:
Treatment
planning
"~ Identification Contouring

Patient 2

Step 3:
Pre-Treatmen

preparation —o—-\T<3h

—=\T > 3h
VTALL

Step 4:
Treatment

deli . 3 month pre- 0 3 6 month
elivering i SERT it s i

Linear accelerator
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NEW FRONTIERS in Radiation Oncology

Al and innovation
New Combinations
*New indications

°Green RT




HYPOFRACTIONATION Green Radiotherapy

carbon emissions i

28 fractions: 17.34 kg CO2 5 fractions: 2.18 kg CO2 &

The Carbon Footprint

Prostate cancer 40 fractions 8 patients with prostate cancer receiving 5 fractions

Volpe S et al. Facing the climate change: is radiotherapy as green as we would like? A systematic review. Submitted



GREEN RADIOTHERAPY PI: B Jereczek-Fossa MD PhD
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DEGLI STU Dl

©9 UNIVERSITA’

POLITECNICO i

MILANO 1863 ICOCE

1. patient travel — average
distance to hospital from
rural, suburban and urban

imaging a

2. pre-treatment imaging — diagnostic

nd simulation CT

community

—+ “\ /\
Carbon-foo
® '- tprint score
6. paper

consumption for
documentations

3. LINAC beam-on

power per
manufacturing data
m )
~—

=

5. number of fractions
per patient

4. LINAC beam-on time,
estimated by average time of
treatment

Universita
Bocconi

MILANO

Milestone 1-2 (months 6-18):

Development of a carbon footprint score
that estimate CO2 emissions generated per
patient at the end of RT:

* Patients’ screening finalized
(35000+ patients included from 2012 to
2022)

* Ongoing ML-based analysis to develop a
predictive model for carbon footprint

* Assessing the role of hypofractionation

Milestone 3 (months 18-32): Extend the
developed score to radiation oncology
departments in Lombardy and Italy.



treatments that improve outcomes and quality of life

eHypofractionated and ablative RT provide excellent efficacy
while reducing costs and environmental impact,
making treatment more sustainable

oA strong multidisciplinary team that integrates RT
ensures the best care for patients

https://pl.wikipedia.org/wiki/Szanse_na_przetrwanie https://velvetpets.it/2017/07/11/farfalle-quanto-vivono/
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