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access to radiotherapy

access to innovative radiotherapy

reasons for inequitable access to innovation

possible solutions to support more equitable access 



17–20 years

less than 50%

80% $ no impact 

evidence-based 
innovation

clinical practice

Bauer and Kirchner, Psychiatry Res 2020

from innovation to clinical practice 



5 / 10 patients 

should receive radiotherapy

HICs LICs

access
to radiotherapy

access to innovation 
to advanced radiotherapy

Atun et al, Lancet Oncology Commission 2015
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do we provide optimal & equitable access? 
to radiotherapy, in Europe

Borras et al, Radiother Oncol 2015

at least 1 out of 4 patients 

do not receive

the radiotherapy they need
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Grau et al, Radiother Oncol 2014

resource availability 
variable availability of (IMRT capable) MV units in Europe
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Macroregion
Old machines/

EBRT machines

Physicists/

EBRT machine

Radiation oncologists/

EBRT machine

RTTs/

EBRT machine

Treated patients/

EBRT machines

South 0.2 1.2 5.0 3.5 438.3

North-West 0.5 1.2 3.5 2.4 378.6

North-East 0.2 1.6 6.0 3.6 451.9

Central Italy 0.2 1.1 4.7 3.2 389.9

Islands 0.4 1.1 3.7 2.9 330.6

resource availability 
variable availability of MV units and personnel in Italy

Courtesy Luca Tagliaferi

SUPER (System for sUrvey on radiotheraPy trEatments and data stoRage and analysis). 

An AIRO Project



Sundaresan et al., Austral. Health Rev. 2015

access 
to radiotherapy

to advanced radiotherapy

= multifactorial



No innovation improves patient care and outcomes 

without first navigating its way through the health system! 

Morris et al, J Cancer Policy 2020



what is (radiotherapy) innovation?

evidence-based 
innovation

scientific discovery clinical practice 

emerging innovation proven innovation



radiotherapy innovation?

evidence-based 
innovation

scientific discovery clinical practice 

first translational gap second translational gap

emerging innovation proven innovation



particle therapy
growing, yet inequitable capacity and access

Gaito et al, Clin Oncol 2023
Burus et al., JAMA 2024

worldwide 
proton beam capacity 
over time

1/3 <1h – up to 1/6 >4h to nearest PBT centre

higher odds ratio for > 4 hours:
rurality (2.45), age > 65 years (1.09), poverty (1.22)



particle therapy
growing, yet inequitable capacity and access

Gaito et al, Clin Oncol 2023

Leander Litov. Health & Technology 2024

worldwide 
proton beam capacity 
over time



particle therapy
factors for inquity in access, literature

Gaito et al, Clin Oncol 2023



Thijssen et al, Radiother Oncol 2023

particle therapy
barriers to equitable access, Netherlands

micro- & meso-level



Micro-level 

individuals

Meso-level

systems or organisations

Macro-level 

economic and political 

barriers & facilitators

Abu-Odah et al, Health Soc Care Community 2022

proven innovation



Prades et al, R&O 2017 

hypofractionation
breast cancer, variation in utilisation

Note:
Ontario trial, first results: 2002

5-year START results: 2008

10-year results Ontario: 2010



Rodin et al, Radiother Oncol 2021

hypofractionation
utilisation, barriers & justifications



Defourny et al, Radiother Oncol 2019

Van de Voorde C et al,  KCE 2017. KCE Report 289. D/2017/10.273/45

FTE personnel

equipment

hypofractionation
resource use



Santos et al, IJROBP 2025
Lievens et al, Lancet Oncol 2019

2002 2018

14 years

hypofractionation breast

IMRT H&N

hypofractionation
uptake in clinical practice, financial (dis)incentives

standard fractionation (25 fractions)

hypofractionation (15 fractions)

accelerated (5 fractions)



Δ costs

Δ effects

incremental

cost-effectiveness

acceptability for the health system



cost-effectiveness hypofractionation, breast

Glynn et al, Breast Cancer Res Treat_2023

threshold value 

€17,200



cost-effectiveness proton beam therapy, lung

Glynn et al, Breast Cancer Res Treat_2023

threshold value 

€80,000



outcomes

costs

value
achieving the best outcomes 

that matter most to patients

for the costs spent

Porter M. N Engl J Med 2010

acceptability & adequacy



value
Lievens et al, Radiother Oncol 2021

patient-

centered

economic

operational

quality

outcomeinnovation

evidencebenefit 

1. 2a.

2b.3.



Vandemaele et al, Radiother Oncol 2025

drug-centred

radiation-centred

radiation-enabling

operational

classification of RT innovation



Delphi process
• participant recruitment through ESTRO  

• two online voting rounds followed by in-person discussion

• consensus = 75% agreement in 7-point Likert scale

Which endpoints are essential to demonstrate 

meaningful benefit in innovations?

for each category, essential endpoints are agreed on 

and placed in ranking order
Vandemaele et al, Radiother Oncol 2025

Courtesy M. Vandemaele, manuscript in preparation

Systematic literature review
• quantitative bibliometric approach 

• a representative set of 23 radiotherapy innovations

• radiotherapy research published 2012 - 2022

evidence & endpoints of RT innovation

evidence 



scaling up the VBRO project!

Methodologic development

• statistical development

• integrate costing denominator

Practical application

• field testing!

• engage with national societies

• collaboration beyond ESTRO

• communication strategies

• …



5 / 10 patients 

should receive radiotherapy

HICs LICs

access
to radiotherapy

Atun et al, Lancet Oncology Commission 2015
Lievens et al, Radiother Oncol 2021

value-based 
radiation oncology

access to innovation 
to advanced radiotherapy



availability of radiotherapy resources and access to radiotherapy in Europe is variable

it takes (too much) time to implement evidence-based innovation in radiotherapy practice

implementation of advanced radiotherapy innovation is variable

barriers and justifications for access to innovative radiotherapy are multiple and multifactorial

proving the balance between outcomes and cost is crucial in bridging the second translation gap 

from evidence-based innovation to general practice

value-based health care is one possible approach to bridge this gap

advanced radiotherapy should be accessible and affordable for patients who benefit, 

we must keep the right balance between 

access to radiotherapy innovation, and general access to radiotherapy

take home messages
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Thank you for your attention!

yolande.lievens@uzgent.be
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