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Cost of cancer treatments per year

in USA cancer center

Chemo

$ 85 B*

Drugs
Kills cancer cells
Long and harsh
Lose hair and weight
Lots of new developments
Immunotherapy

Surgery

$ 38 B*

Surgery
Removes the tumor
Short and radical
Invasive and scary
Fear of anesthesia
Robot surgery

Radio
Therapy

$ 10 B*

Radiation
Destroys the tumor
Non disruptive
Non-Invasive
Lots of new developments
Proton Therapy



We have now more and more Technology........




The Growing U.S. Market

(3 Return to Default View

Member Centers Under
Construction/Development

o Member Operating Centers

Non-Member Operating
Centers

* IBA newcomers
Source: https://www.proton-therapy.org/map/
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PDD (%)

The Bragg Peak

Photons

z (cm)

Protons (Bragg Peak)

110

IDD (%)




Standard RT vs Proton Therapy

Standard Radiotherapy Proton Therapy
Entry Entry
dose dose
Tumor ' <7 Tumor

. Deposits most of its energy 1in front of the tumor Deposits most of its energy inside the tumor




Potential benefits of Proton Therapy

1. Improvement of local control.
2. Reduce of side effects.
3. Lower risk of secondary cancer.
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Proton Therapy: Lung Cancer

Photons Protons

Courtesy of Seattle Cancer Care Alliance Proton Therapy Center




Proton Therapy: Left Breast Cancer

Photons Protons

Courtesy of Seattle Cancer Care Alliance Proton Therapy Center




Proton Therapy: Meduloblastoma




Proton Therapy: H&N Cancer
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How does that reflect to the patient?

—— e

Phbtons
excess
Up to 25 Gy

Photons Protons

Courtesy of Nancy Lee,
MSKCC




What unnecessary radiation dose of 25 Gy
means for the patient?

Whatis a 12,500 5,000,000 25,000x +96%
Head & Neck CTs Intraoral X-Rays General Public’s Annual Limit Secondary Cancer Risk
Gray (Gy)?

It is a measure
of absorbed -
radiation dose.

(2mSv) (0.002mSv) (1.0mSv) (12,500 CTs, 60 ye




Dosimetric advantage of protons translated into
lower rates of acute treatment-related toxicities

Contents lists available at SciencaDiract

60%

IMRT

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

40%

IMRT

Particle therapy in head and neck cancer

Proton beam radiation therapy results in significantly reduced toxicity @r_mk
compared with intensity-modulated radiation therapy for head and neck

tumors that require ipsilateral radiation ™ 20%

Paul B, Romesser”, Oren Cahlon*”, Eli Scher ™, Ying Zhou, Sean L, Berry*, Alisa Rybkin®, Kevin M. Sine”,
Shikui Tang", Eric . Sherman®, Richard Wong', Nancy Y. Lee**

*Departraent of Radiarion Oncolcgy, Memoria! Soaie Keriering Cancer Center, New Yoek: * ProCure Proton Theraty Center, Somsrset, *Rowan Universtty School of Detenparhic
edicing, Seracfard: * Denartment of Medical Frystes, Memorial SToan Kettering Cancer Cenrer, New York; * Department of Medicine, Memarial Sloan Kettering Cancer Center,

PBT

PBT

e Yori cnd ‘Department af Srgery, Memorint Sloan Kettering Cancer Center, ew York, Uited States

Dysgeusia

Mucositis Nausea
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Pediatrics' Patients: Which patients could benefit from protons?
Consensus Report from the Stockholm Pediatic Proton Therapy Conference:
Results of experts opinion for protons indications in pediatric patients.

Glioma de bajo grado
Glioma de via optica

Glioma de alto grado

Tumor de células germinales
Meduloblastoma
Ependimoma

Craneofaringioma

Tumores de la pineal = Fotones

) @ Protones
Condroma/Condrosarcoma

Rabdomiosarcoma
Tumor de Ewing

Neuroblastoma

Retinoblastoma

Linfoma

Tumor de Wilms
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Pediatrics Patients: Which patients could benefit from
protons?
Photons vs Protons in Low grade Glioma:

Conventional Radiotherapy Proton Therapy (PT)




Adult’s Patients: Which patients could benefit from protons?

Nasopharynx Cancer Chordomas

@ 60% Decrease 49% to 56% Higher @
in Feeding Tubes Cancer Disease Control

Oropharynx Cancer J
| - 50% Decrease
mprovement o 3 -
in Feeding Tubes
Breast Cancer :

Esophagus Cancer
41% Less
Lung Complications @

20% Less
Hospitalization Rate @

T @
side effect Cosmetic Results - ek
il @) Decreased 57% Less
irradiation Toxicities Severe Lung Complications
32% Higher
secondary Overall Survival (2 Years)

cancers

32% to 69% Less @
Intrathepatic Cholangio Cancer Severe Rectal Toxicity

: 50% Less @
54% Higher - Moderate to Big Bowel Problems
Overall Survival (4 Years) Other Benefits .
26%-39% Less 14% to 29% Higher

Secondary Cancer Risk Overall Survival (5 Years)




Adult’s Patients: Which patients could benefit from protons?
Photons vs Protons in Prostate cancer:

Conventional Radiotherapy Proton therapy (PT)




Growing interest in proton therapy: Pubmed Search

Counts

700

600

500

400

300

200

100

THE LANCET

iation Oncology

Proton Therapy or Proton Radiotherapy or Proton Beam Therapy

From technical and standard indications publications
(Ocular, Pediatrics, Base of Skull Chondrosarcoma and Chordoma) to
new indications (Lung, Breast, Head and Neck) expanding the use of PT

Publication Numbers




Growing interest in proton therapy: Clinical Trials at 12- 2016

108 prospective clinical trials on ClinicalTrials.gov with status of
open and recruiting.

19 randomized controlled trials: 16 registry and data collection trials.
39 active but not recruiting trials

108 Trials Open and Recruiting Trial by Study Type

73

ocular = head and neck spine
= liver pancreas = esophagus
= prostate = uterus, cervix = bone soft tissues ORCTs
= lung = breast = brain, CNS, skullbase @ Registry / Data collection

pediatric = lymphoma, hodgkins  others ONon Randominsed interventional
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At the heart of it all

Protect, Enhance and Save Lives

A

weker Viggo.Mommaerts
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Current population of Spain

47,35 millones (2020)

Francia
52,79 millones
(1972)

® [talia

*
54,38 millones
’//_,_.__—/_—’ (1972)
® Esparia

34,6 millones
(1972)

List of cities in Spain by population

Salamanca

e List Population
il Madrid 3,14 million
€7 ¥ A Barcelona 1,6 million
Valencia 0,79 million

P Sevilla 0,66 million

Metropolitan
population

6,16 million
9,18 million
1,65 million
0,68 million



Recomendaciones de la Sociedad Espanola de Oncologia
Radioterapica (SEOR) para la protonterapia en Espana.
Indicaciones pediatricas:

Indicacion Observaciones

+ Meduloblastoma

+ Ependimoma

« Tumores germunales v pinealomas
+ Astrocitoma difuso

» Gliomas de bajo grado

» Oligodendroghioma anaplasico

» Tumor Teratoide/Rabdoide Atipico
Tumores cerebrales + Craneofaringiomas

» Tumores del plexo coroideo

No indicado en:
» Glioma Difuso de Protuberancia (DIPG)
+ Gliomas de alto grado:
o Ghoblastomas
o Astrocitomas anaplasicos
+ Retinoblastoma
+ Glioma del nervio optico
» Parameningeos
+ Orbitarios
» De cabeza y cuello
» Toracicos, si proximos a corazon o columna
+ Abdomunales. si proximos a higado o rifion
» Pélvicos
+ S1 proxmmo a organos de nesgo (medula, corazon)

Tumeores oculares

Sarcomas de partes blandas

Tumor de Ewing

Neuroblastoma




Recomendaciones de la SEOR para la protonterapia en Espana.
Indicaciones para adultos:

Indicacion Observaciones

Melanoma ntraocular/uveal | Cuando no esté indicada la braquiterapia

Cordoma y condrosarcoma

Sarcomas primarios Cuando la dosis de radioterapia supere la tolerancia
paragspinales medular




Donacién de la Fundacion Amancio Ortega para la compra de 10
unidades de Protones para Espana por 240 millones de Euros.

salananca

.
aaaaaaa

Alicante

17 comunidades autonomas en Espana Numero de unidades de protones

Madrid
Andalucia

(ya hay 2 privades)

Cataluna
Valencia
Galicia
Canarias
Pais Vasco

_) A A A NN

Cantabria (Santander) (Iniciativa privada para ambito publico)



La protonterapia en Cataluna (8 millones de habitants)
Demanda previsible en Catalunya

Tumores infantiles neuro-oncologicos 75 casos
Tumores neuro-oncologicos del adulto 45 casos
Melanoma ocular no candidato a braquiterapia 5 casos
Ensayos clinicos sobretodo em adultos, Re- 80 casos
irradiaciones, pacientes potencialmente sensibles a

la RT (sindromes genéticos)

TOTAL 205 Casos
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Current population of Colombia

50,88 millones (2020)

® Colombia
28,71 millones
(1983)

® \enezuela
16,44 millones
(1983)

* Ecuador
8,625 millones
(1983)

List of cities in Colombia by population

“:.,“': Santa v
Barranquillq.""'-a':a “,
Canagenay” Lipf‘;;“ X
i { “Colén,
e Covenas icini i6
PARATA X o N.° Municipio Poblacién Total
,} Cucuta VENEZUELA
Medellin 3
. J i 1 . Bogota 7 901 653
NORTH
. ,BOGOTA
paciFic | 'D3QUE,
ocean  pBrevertra 2 Medellin 2612958
K4
Jumaco
3 Cali 2280 907
S 4 Barranquilla 1312473

BRAZIL

ATV

PERU :
0 _100200km . A
0 100 200mi
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Eligible population for proton Therapy

1%

Patients of RT
treated with PT
today 100000
Potential RT patients 0 L —— - , ﬁ

treated with PT

tomorrow ’ Patients treated =—Total rooms sold Room in operations



Recomendaciones de la SEOR para la protonterapia en Espana:
Conclusiones

El tratamiento con protones presenta ventajas dosimétricas y radiobioldgicas en relacion al tratamiento
estandar con fotones.

Su uso en determinados tumores ha sido consensuado por diferentes sociedades médicas y guias de
prdctica clinica.

La poblacion pedidtrica, los largos supervivientes y los tumores con histologias resistentes al tratamien-
to con fotones constituyen los principales subgrupos beneficiarios de este tratamiento en el momento
actual.

Se espera que el inicio de esta actividad en nuestro pais constituya un punto de partida que facilite el tra-
tamiento al menos en las indicaciones consideradas estandar, para ir incrementdndose paulatinamente
en los anos siguientes.

En resumen con los tratamientos ya considerados
“Clasicos” en protonterapia (pediatria, Base de craneo,
reiiradiaciones), se estima en 2-4 anos el tiempo
necesario para llegar a una “actividad de crucero” con
estimaciones maximas de 250 pacientes por ano y por
sala.




Proton Therapy: Take home message

Minimal integral dose

Ideal depth-dose profile

IDD (%)

Bibliografia:

Recomendaciones de la SEOR para la protonterapia en Espana. 2019.

Recomendaciones de la Comision mixta de SEOR y SEFM en relaciéon
con las instalaciones de Unidades de Protonterapia en Espana. 7-2022.
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