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

ONCOLOGY 
TODAY
• Incidence is growing 

• Cure rates are improving

• Treatments are more complex

• Multidisciplinary care is standard

• Patient expectations are higher



Peter Hoskin 2019

Drugs:  11%

Radiotherapy: 40% Surgery: 49%

WHO CURES CANCER?



RADIOTHERAPY 

60% of all patients need RT

 .

• Curative therapy 

• Adjuvant 

• Palliative 

• Ablative 

• T, N, M



RADIOTHERAPY 

•The request for RT will grow by 15-20%

•Cost-effective: <5% of cancer care costs 

•Optimizes spending: Hypofractionation,  

oligoprogression, virtual surgery etc.  

•Underfunded: 

Only 2.8% of public/philantropic cancer research 

funds 

McIntosh SA, The Lancet Oncology. 2023;24(6):636-645. doi:10.1016/S1470-2045(23)00182-1 



1 in 4 cancer patients in EU 
does not receive 

the radiation oncology treatment needed

 



Two important directions in radiation oncology 

Technological and biological precision                RT + new drugs 



FUTURE of Radiation Oncology 

•AI and innovation 

•New Combinations

•New indications

•Green RT 
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https://www.medical-professionals.com/en/mr-linac/

SBRT MRI-linac Proton ther.  



Ablative stereotactic RT (SBRT, SABR): any site can be treated
Primary, recurrent, oligometastatic and oligoprogressive disease



European Institute of Oncology 
IEO Advanced Radiotherapy Cenetr ARC 
& Proton Center

PROTONTHERAPY 



PROTON THERAPY: compact system Proteus One  

30+ in Europe 
100+ in the world

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



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…     unmet need  

11 ottobre 2022

Radiotherapy in Italy (59 million inhab.)

www.radioterapiaitalia.it  censimento AIRO June 2020 

http://www.radioterapiaitalia.it/


Hard-to-treat-tumors

Italy: Health Ministry list of indications for PT

Chordoma & chondrosarcoma of  



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)

Example: meningeal melanoma

Courtesy of Daniela Alterio



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

Example: scwannoma of the hypoglossus nerve



Diagnosis: chordoma of the cervical spine (persistence after surgery)

Age: 33 Gender M

Proton therapy doses: 73.8 Gy (RBE) and 54 Gy RBE (sequential boost)

Example: chordoma (postop PT)



Future indications? 

• Young adults
• Glioma (Dutch guidelines: 5% dose reduct to 

supratentorial brain or hippocampus) 
• Oropharynx HPV positive 
• Nasopharynx 
• All parotid tumors 
• H&N with monolat neck RT 
• HCC
• Oligometastatic disease
• Cases with dosimetric advantage  



Supported by IBA 

1. POWER REGISTRY



CNS

Breast cancer 

Lung cancer

Prostate cancer

Re-irradiation, all sites

Submitted to CTR

Hypofractionated proton therapy 
for ocular melanoma

In preparation Eye melanoma
2. HYPOFRACTIONATION



AI is everywhere and will change EVERYTHING
• Every human activity 
• Every job
• Unlocking enormous potential 
• But needs regulations   

https://www.youtube.com/watch?v=ypEDNu0_kRk



23

RT has technology and data-driven WORKFLOW

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

•surgery

•drugs

•other modalities 

•translational research 





Single fraction ablative preoperative  RT with Cyberknife  for early-stage BC
AIRC19-IG- IEO 1308

Eligibility: T size up to 2.5 cm,cN0

Phase I, dose escalation: 3+3 design (18, 21, 24 Gy) 
endpoint: acute toxicity
Completed: 9 pts, no toxicity MTD: 24 Gy
 
Phase II, endpoint: pCR.  Ongoing, 5/60 pts enrolled
So far: no toxicity,  no pCR observed in 14 pts, 50% reduction 
in Ki-67

●Clinical Task: tolerance and efficacy
●Pathology Task: pathways of apopotosis, hypoxia response 
and specific lymphocytic response
●Molecular 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
●Radiomics Task: MRI changes and MRI-histology correlation 
study  («Historadiomics»)
 

Study flow-chart

CRYSTAL study  PI: Maria C Leonardi MD  

NCT04679454



RADIOSA trial  PI: Barbara Jereczek-Fossa MD PhD  

AIRC IG- 22159
AIM: Compare two different approaches to treating 
oligoricurrent prostate disease 
- SBRT alone versus 
- SBRT combined with hormonal therapy

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

NCT03940235

Phase II randomised trial: SBRT +/- ADT 



MONDRIAN    PI: Stefania Volpe MD PhD  

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

1:2 
ratioSBRT Surgery

MONDRIAN

STATUS: enrollment ongoing, started in October 2023

AIRC 28282 Multi-omics integrative modelling for Stereotactic Body Radiotherapy in Early-Stage NSCLC 
Next Gen 

Clinician Scientist 
2022

NCT05974475



                         PI: Chiara Paganelli Eng. MSc. PhD 

Patient-specific Microstructural and radIobiological model for persoNalised external beam radiatIONn therapy in localised tumourS

Host institution:  Politecnico di Milano
AIM:
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.

ERC Starting Grant 2023

PI IEO: Giulia  Marvaso MD 

VISION METHODOLOGY RESULTS AND IMPACT

Novel modellistic 
framework 
towards the 

implementation of 
biologically-guided 

radiotherapy 
treatments
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NCT03253744
doi:10.1016/j.ijrobp.20

24.02.014  

• 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
• with 1 poststudy failure at 20 months



STRA-MI-VT 



NEW FRONTIERS in Radiation Oncology 

•AI and innovation 

•New Combinations

•New indications

•Green RT 



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

carbon emissions
28 fractions: 17.34 kg CO2    5 fractions: 2.18 kg CO2

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

HYPOFRACTIONATION Green Radiotherapy 



GREEN RADIOTHERAPY  PI: B Jereczek-Fossa MD PhD
           MUSA Multilayered Urban Sustainability Action: smart solutions for renewable energy, new 

green mobility models, optimize the use of big data for the health and well-being of citizens
   

Carbon-foo
tprint score

3. LINAC beam-on 
power per 
manufacturing data

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

5. number of fractions 
per patient

6. paper 
consumption for 
documentations 

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

2. pre-treatment imaging – diagnostic 
imaging and simulation CT

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.



TAKE HOME MESSAGES 

•Radiotherapy is evolving rapidly, offering personalized precise 
treatments that improve outcomes and quality of life

•Hypofractionated and ablative RT provide excellent efficacy 
while reducing costs and environmental impact, 

making treatment more sustainable

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

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



THANK YOU
barbara.jereczek@ieo.it   @BarbaraJereczek

mailto:barbara.jereczek@ieo.it

