
23 November 2024

AperTO - Archivio Istituzionale Open Access dell'Università di Torino

Original Citation:

European Groundshot—addressing Europe's cancer research challenges: a Lancet Oncology
Commission

Published version:

DOI:10.1016/S1470-2045(22)00540-X

Terms of use:

Open Access

(Article begins on next page)

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

Availability:

This is the author's manuscript

This version is available http://hdl.handle.net/2318/1952411 since 2024-03-27T16:45:33Z



1 
 

The Lancet Oncology European Groundshot Commission on Cancer Research  
 
Lawler M, Davies L, Oberst S, Oliver K, Eggermont A, Schmutz A, La Vecchia C, 
Allemani C, Lievens Y, Naredi P, Cufer T, Aggarval A, Aapro M, Apostilides K, Baird 
AM, Cardosa F, Charalambous A, Coleman M, Costa A, Crul M, Degi C, Di 
Nicolantonio F, Erdem S, Geanta M, Geissler J, Jaccem J, Jagielska B, Jonsson B, 
Kelm O, Kolarova T, Kutluk T,  Lewison G, Meunier F, Pelouchova J, Philip T, Price R, 
Rao B, Ringborg U, Rubio I, Selby P, Sotlar MJ, Spurrier-Bernard G, van Hoeve J, 
Vrdoljiak E, Westerhuis W, Wojciechowska U, Sullivan R.  
 
Corresponding Author: Mark Lawler (mark.lawler@qub.ac. uk) 
 
Prof Mark Lawler PhD, Patrick G Johnston Centre for Cancer Research, Faculty of 
Medicine, Health and Life Sciences, Queen’s University Belfast, UK 
(mark.lawler@qub.ac. uk)  
 

Lynne Davies, International Cancer Research Partnership, International House, 10 
Churchill Way, Cardiff, CF10 2HE, United Kingdom. (operations@icrpartnership.org) 
 

Simon Oberst MD, Organisation of European Cancer Institutes, Rue D’Egmont 11, 
1000 – Brussels (simon.oberst@improvingcancerservices.net) 
 

Kathy Oliver, International Brain Tumour Alliance, Tadworth, UK (kathy@theibta.org) 
 

Prof Alexander Eggermont, MD, Faculty of Medicine, Utrecht University, The 
Netherlands (Alexander.Eggermont@prinsesmaximacentrum.nl) 
 

Anna Schmutz; International Agency for Cancer Research, Lyon, France 
(schmutza@iarc.fr) 
 

Prof Carlo La Vecchia, MD, Department of Clinical Sciences and Community Health, 
Universita degli Studi di Milano, Milan, Italy (carlo.lavecchia@marionegri.it) 
 

Prof Claudia Allemani, PhD, Cancer Survival Group, London School of Hygiene  
and Tropical Medicine, London, UK (claudia.allemani@lshtm.ac.uk) 
 
Yolande Lievens, PhD, Chair of the Radiation Oncology Department, Ghent University 
Hospital and Ghent University, Ghent, Belgium (yolande.lievens@uzgent.be) 
 

Prof Peter Naredi, MD, Department of Surgery, Institute of Clinical Sciences, 
Sahlgrenska Academy, University of Gothenburg and Sahlgrenska University Hospital, 
Gothenburg, Sweden (peter.naredi@gu.se) 
 
Tanja Cufer, MD, University Clinic Golnik, Medical Faculty Ljubljana, Slovenia 
(tanja.cufer@mf.uni-lj.si)  
 
Ajay Aggarwal, MD Guy's St Thomas' NHS Trust and London School of Hygiene and 
Tropical Medicine, London, UK (ajay.aggarwal@kcl.ac.uk) 



2 
 

 
Matti Aapro, MD, Genolier Cancer Center, 1272 Genolier, Switzerland 
(matti.aapro@europeancancer.org)  
 
Kathi Apostilides, Hellenuc Cancer Coalition Greece and European Cancer Patient 
Coalition, Brussels, Belgium (kathi.apostolidis@ecpc.org)  
 
Anne-Marie Baird, PhD, Lung Cancer Europe, Bern, Switzerland and Trinity College 
Dublin, Ireland (bairda@tcd.ie) 
 
Fatima Cardosa, MD Champalimaud Cancer Center Lisbon, Portugal 
(fatimacardoso@fundacaochampalimaud.pt)  
 
Andreas  Charalambous, PhD, European Cancer Organisation Brussels and Cyprus 
Institute of Technology, Limassol, Cyprus 
(andreas.charalambous@europeancancer.org) 
 
Prof Michel Coleman, Cancer Survival Group, London School of Hygiene and 
Tropical Medicine, London, UK (michel.coleman@lshtm.ac.uk) 
 
Prof Alberto Costa MD, European School of Oncology, Milan, Italy (acosta@eso.net) 
 
Mirjam Crul,  Amsterdam UMC, Amsterdam, the Netherlands 
(m.crul@amsterdamumc.nl) 
 
Csaba Degi Faculty of Sociology and Social Work Babes - Bolyai University,  Cluj 
Napoca, Romania. (csabadegi@gmail.com) 
 

Federica Di Nicolantonio, aDepartment of Oncology, University of Turin; bCandiolo 
Cancer Institute, FPO – IRCCS, Candiolo, Italy. (federica.dinicolantonio@unito.it) 

 
 
Sema Erdem, European Cancer Organisation Patient Advisory Committee (ECCO PAC), 
Europa Donna, Istanbul, Turkey (sema.erdem.tr@gmail.com) 
  
Marius Geanta, Centre for Innovation in Medicine, Bucharest, Romania 
(marius.geanta@me.com)  
 
Jan Geissler CML Advocates Network, Leukaemie-Online / LeukaNET, Germany 
(jan@patvocates.net) 
 
Beata Jagielska, Oncological Diagnostics, National Institute of Oncology Maria 
Skłodowska-Curie, Warsaw, Poland (beata.jagielska@coi.pl) 
 
Prof Jacek Jassem, MD, Medical University of Gdańsk, Poland 
(jjassem@gumed.edu.pl) 
 



3 
 

Bengt Jonsson, Stockholm School of Economics, Stockholm, Sweden 
(bengt.jonsson@hhs.se)  
 
Prof Daniel Kelly, School of Healthcare Sciences, Cardiff University, Cardiff, UK 
(kellydm@cardiff.ac.uk) 
 
Prof Olaf  Kelm, International Agency for Cancer Research, Lyon, France 
(kelmo@iarc.fr) 
 
Teodora  Kolarova Executive Director of the International Neuroendocrine Cancer 
Alliance, Boston, USA (teodora.kolarova@incalliance.org) 
 
Prof Tezer Kutluk, MD, Hacettepe University Faculty of Medicine & Cancer Institute 
Ankara, Turkey (tezerkutluk@gmail.com) 
 
Grant Lewison School of Cancer & Pharmaceutical Sciences, Kings College London, 
UK (grantlewison@aol.co.uk) 
 
Françoise Meunier MD, Vice-President Federation of European Academies of Medicine  
Brussels, Belgium (doctormeunier@fmeunier.eu) 
 
Jana Pelouchova, Diagnoza leukemie, Prague, Czech Republic (janapel@centrum.cz) 
 
Prof Thierry Philip, MD, OECI Organization of European Cancer Institute and Institut 
Curie 26 rue d’Ulm 75005 Paris, France (thierry.philip@curie.fr) 
 
Richard Price, European Cancer Organisation, Brussels, Belgium 
(richard.price@europeancancer.org) 
 
Prof Beate Rau, MD, Charité - University Hospital Berlin, Berlin, Germany 
(beate.rau@charite.de)  
 
Prof Ulrik Ringborg, MD, Cancer Centre Karoliska Institute, Stockholm and European 
Academy of Cancer Sciences, Brussels, Belgium  (ulrik.ringborg@ki.se) 
 
Prof Isabel Rubio, MD, Clinica Universidad de Navarra, Madrid, Spain (irubior@unav.es) 
 
Prof Peter Selby, MD, University of Leeds, UK (p.j.selby@leeds.ac.uk) 
 
Maja Južnič Sotlar, EuropaColon Slovenia, Ljubljana, Slovenia 
(mjuznic.sotlar@gmail.com) 
 
Gillosa Spurrier-Bernard, Melanoma Patient Network Europe, Brussels, Belgium 
(gilliosa.spurrier-bernard@mpneurope.org) 
 
Jolande van Hoeve Organisation of European Cancer Institutes, Brussels Belgium; 
Integraal Kankercentrum Utrecht, the Netherlands. (j.vanhoeve@iknl.nl) 

https://www.esmo.org/Profiles/Jana-Palouchova


4 
 

 
Prof Eduard  Vrdoljiak, MD, Center for Oncology, Faculty of Medicine, University of Split, 
Croatia (edo.vrdoljak@gmail.com) 
 
Willem Westerhuis Organisation of European Cancer Institutes, Brussels, Belgium; 
Integraal Kankercentrum, Utrecht, the Netherlands (w.westerhuis@iknl.nl)  
 
Urszula Wojciechowska,  National Cancer Registry, National Institute of Oncology 
Maria Skłodowska-Curie, Warsaw, Poland (wojciechowskau@coi.waw.pl) 
 
Prof Richard Sullivan MD, Institute of Cancer Policy, School of Cancer Sciences, King’s 
College London UK (richard.sullivan@kcl.ac.uk) 
  



5 
 

Cancer Research in Europe: Setting the Scene  
 
Cancer Research in Europe in the meta COVID era  

We have reached a critical inflection point for cancer research in Europe. Our challenge 

is unequivocal - how best can research play a transformative role in promoting more 

efficient and effective prevention, facilitating earlier diagnosis, delivering better, safer 

and potentially more cost effective and affordable treatments and ensuring enhanced 

quality-of-life for citizens, patients and those living beyond cancer? Furthermore, how 

do we address this challenge through the prism of the significant impact of the COVID-

19 pandemic and other externalities (e.g. Brexit, the war in Ukraine)? Crucial to 

informing a person-centred cancer research agenda for Europe is the need for 

accurate, timely granular data that capture the current landscape of research activity. 

Too often opinion, even if expert, has trumped intelligence in the genesis and 

implementation of cancer research agendas. In this Lancet Oncology  European 

Groundshot Commission on Cancer Research, we have first focussed on generating 

the data that shine a penetrating  light on the current European cancer research 

landscape, highlighting its strengths but most particularly capturing its weakness, 

contrasting areas that have perhaps received an over-emphasis of effort with those 

which have been underserved and lacked support.  Analysing these data and 

deploying the resulting intelligence underpins a series of  Essential Recommendations 

and a Call to Action, which if acted upon, will help create and nurture a cancer research 

culture  that can deliver holistic pragmatic solutions that translate into better outcomes 

for European citizens.          

 
One of the unintended consequences of the pandemic, with rapid repurposing of health 

services and introduction of national lockdowns in response to widespread SARS-Cov-

2 infection, has been the adverse impact that these measures have had, and their 

continuing legacy, on cancer services, on cancer research across Europe and most 

importantly on cancer patients.1-3 The indirect effects of COVID-19 on cancer will form 

a continuous thread through this Lancet Oncology Commission, as their impact on 

cancer research and cancer control have been all-encompassing and their 

consequences seem set to persist over the next decade. 4 Our data intelligence, 

delineating  the impacts of COVID on cancer,  will be presented in detail, but just to 

emphasise the scale of the problem, we estimate  that ~1 million cancer diagnoses 
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may have been missed across Europe during the pandemic.5  There is  also emerging 

evidence of cancer stage-shift; of significant delays in cancer care delivery precipitating 

more complex treatments for patients whose cancer has not been caught at its earliest 

stage. 6  

 
These issues  will ultimately compromise current survival trajectories and contribute to 

inferior  quality-of-life for European cancer patients and those living beyond cancer. 

COVID has regrettably  exposed a lack of resilience in cancer health systems. Its 

impacts  across the cancer continuum, from screening/diagnosis to treatment, 

survivorship and supportive care, allied to its debilitating effect on cancer research, are 

set to contribute to increased cancer morbidity/mortality, and if not addressed as a 

matter of urgency, to  prompt a cancer epidemic over the next decade. 7  

 
A combination of applying research modelling approaches to determine predicted 

survival, coupled with recent analyses of emerging cancer data, suggests that much of 

the success achieved  in improving cancer outcomes over the last 2.5 decades in 

Europe may potentially be reversed by the impact that the pandemic has had  over the 

last two and a half years. 8 Crucially, in the context of this Lancet Oncology 

Commission, there has been an unsettlingly negative impact on cancer research, with 

significant reductions in cancer clinical trial activity, disruption to discovery cancer 

research efforts and major reductions in cancer research funding. 9    

 
This Lancet Oncology Commission provides the crucial intelligence that defines the 

current landscape of cancer research in Europe, exposes the key gaps and  informs a 

re-prioritisation of the European cancer research agenda over the next decade. 

Critically, we focus on those research gaps and inequalities in cancer research, that if 

addressed, would create a more effective cancer research ecosystem that significantly 

shifts the dial and reimagines cancer research and its implementation across Europe. 

Simply continuing to dedicate resource and effort on a narrow research agenda is no 

longer desirable or viable – we must follow the data and act on what they reveal.  

 
Cancer research domains of particular strength in Europe 
 
There are many research domains where  Europe can be categorised as being 

internationally excellent or world-leading. The European continent (not just the EU27) 
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is a leader in cancer discovery science. Strengths are evident in cancer biology, 

cancer models, cancer diagnostics and early detection, new medical technologies and 

personalised treatments, precision oncology, vaccines, immunotherapies and drug-

antibody conjugates, and paradigm shifts in neo-adjuvant therapy, especially for 

immunotherapy.  

 
Cancer Biology Discovery and Cancer Model systems: In the deployment of  cancer 

models, the discovery/development of organoids as a simplified multicellular system 

to elucidate critical drivers of cancer, has allowed precise definition of distinct 

mechanisms of tumour cell killing and helped determine emerging drug resistance.10-

12 Creation of “living biobanks” for multiple tumour types provides an excellent platform 

for driving cancer research and innovation.11-14 Having appropriate well-characterised 

model systems has been a critical driver in the rapid development of   drug-sensitivity 

screening models (now widely-used across the cancer research community), which 

have predictive value in multiple tumour types and can act as a guiding system for 

precision oncology research.13-15 Organoid platforms are being finessed to broaden 

their applicability, not only in cancer, but across the research continuum.15 Recently, 

they provided the key platform to identify super killer/serial killer cytotoxic T-cells and 

have been fundamental in developing innovative immunotherapy approaches.16 

 
Congruent with the application of organoid models has been the creation/deployment 

of a variety of animal model systems that recapitulate the tumour biology of multiple 

cancer types, facilitating evaluation of the effectiveness and  safety profiles of 

innovative treatment modalities at the pre-clinical stage, Europe has shown particular 

strengths and has pursued innovation in animal models, particularly Genetically 

Engineered Mouse Models (GEMMs) 17 and Patients-Derived Xenographs (PDXs). 18 

The importance of animal model systems and their relevance to cancer is supported 

by the UK’s Medical Research Council recent announcement of a multi-million 

investment in a National Mouse Genetics Network, with cancer as a key cluster.19  

 
Early Detection research: From an early detection perspective,  the NELSON 

randomized trial in lung cancer has changed the mind-set of many, because of the 

convincing early detection rates achieved in female and male populations, with an 

impact on survival.20 New European-driven developments in ultra-thin rapid next-

generation CT-scanning and AI-enhanced early detection (and prediction) 21 will 
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further empower robust early detection, enhanced by robotic read-out systems and 

machine learning approaches that provide increasing precision/speed in early cancer 

detection. That this will be accompanied by a lowering of costs will help drive  the dual 

imperative of saving people’s lives, while also delivering value-based care.22 

 
Cancer Diagnostics and Precision Oncology: There has been a significant push in 

Europe to embrace new medical technologies, developing and deploying these 

innovative tools  to enhance  cancer diagnosis and  treatment. Cancer biomarkers and 

genomic testing are critical enablers to help unlock the promise of precision oncology. 

A robust cancer biomarker infrastructure must be embedded across European health 

systems, to ensure their deployment as drivers of innovation in all European countries. 

Cancer biomarkers must also be considered in the context of the In Vitro Diagnostics 

Regulation, 23 which may still pose certain challenges including non-compliance of 

laboratory-developed tests, prompting cancer biomarker shortages and increased 

costs. Embedding  cancer biomarkers within real-world oncology delivery and 

providing genomic testing across Europe, whilst ensuring that inequity gaps for 

patients are  narrowed, not widened, must be the goal. 24 Critically, cancer patients 

must be firmly at the centre of a cancer biomarker-driven precision oncology research 

agenda, with research on  value-based care informing appropriate biomarker use. 

Maximal collection and analysis of real-world data (RWD) on deployment of 

biomarkers in cancer care, learning from potentially every patient outcome, should be 

our goal. 

 
If deployed appropriately, cancer biomarkers can reduce costs by ensuring the right 

treatment for the right patient at the right dose at the right time and spare cancer 

treatment sequelae for those who will gain no therapeutic benefit.  Our recent health 

economic analyses have underlined the potential for cancer biomarkers to deliver 

value for money. 25-27  However, we also found a paucity of studies that employ detailed 

health economic analysis to inform research on the feasibility of incorporating cancer 

biomarkers/genomic testing into mainstream cancer care, highlighting the need  for 

wider deployment of  health economic evaluation to inform value-based care. 

 
Radiation Therapy and Theranostics: Europe has shown international leadership in 

nuclear medicine and the development/use of theranostics. In common cancers such 
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as prostate, development of a Prostate-specific membrane antigen (PSMA)-guided 

radioactive nuclide diagnostic/treatment approach is a major high-tech success 

story.28-32 PSMA-PET detects the site of recurrent prostate cancer, enabling new 

radio-therapeutic/surgical strategies for oligometastatic disease.30 In parallel, PSMA 

ligands labelled with various therapeutic isotopes have been effective in metastatic 

castration-resistant prostate cancer.31, 32 One of these ligands, PSMA-617, recently 

received marketing authorization in the US, only 7 years after its chemical synthesis 

was published.33 Notably, almost all radio-ligands for PSMA-targeted imaging and 

therapy were designed and developed by academic centres, underlining the enormous 

potential for translational cancer research in Europe. Encouraged by these successes, 

second-generation PSMA ligands have been rapidly translated from chemical design 

to phase III studies, investigating new theranostic targets, such as the chemokine 

receptor CXCR4, and fibroblast activation protein.34 Similarly, in precision radiation 

therapy development, new-generation MRI-guided radiotherapy systems will lead to 

highly hypo-fractionated high-precision delivery, profoundly changing the radiation 

therapy landscape and providing viable  options that are ultra-competitive with the 

more expensive proton therapy alternatives.35 

 

Vaccine development: Overall, there are strengths in cancer vaccine expertise across 

Europe. Successful development of the preventative Human Papilloma Virus (HPV) 

vaccine and its implementation to protect girls from cervical cancer (and more recently 

both sexes from HPV-driven cancers such as  oropharangeal cancer) had its origins 

in the pioneering research of  2008 Nobel Prize winner Harald Zurhausen and the 

Deutsche Krebsforschungs Zentrum DKFZ.36 More recently, Europe has been at the 

forefront of the COVID vaccines development, deploying mRNA personalized vaccine 

approaches for vaccination strategies in solid tumors.37-39 Long peptide vaccine 

developments 40 are also highly relevant  in this field.  

 
Tumour Immunology and Immunotherapy: Tumour immunology/immunotherapy are 

further examples of  recognised research strengths in Europe. The early work on anti-

PD1 (nivolumab, pembrolizumab), is both a seminal development and an exemplar of 

European research strength.41 It  also regrettably represents a prime example of how 

such a blockbuster asset can escape a successful valourization pathway in Europe. 

Recognition of the importance of immunogenic cell death has been pivotal,  particularly 
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for  classifying chemotherapeutic drugs and enhancing  combination strategies.42-44 

Europe is also a global  leader in determining the impact of the microbiome on cancer 

treatment efficacy, in particular treatments employing immune-checkpoint inhibitors.45-

49 This discovery science has informed clinical trials, opening up a microbiome-

management approach to optimise anti-tumour responses.50 Characterising the 

immune component of the tumour micro-environment has been critical in developing 

tumour  “immunoscores”;51 detailing immune-enhancing and immunosuppressive 

components fundamental to our understanding of the immune environment.  This work 

highights that manipulation of the immune system and the tumour microenvironment 

represent  a pivotal target in successful cancer therapy development.52-54 

 
Immunotherapy is currently undergoing its next revolution, Translating discovery 

science in advanced disease in melanoma and its roll-out in multiple tumour types 

represented the first paradigm shift; now rapidly followed  by development of adjuvant 

therapy approaches,55-60 initially in palpable node-positive melanoma stage III 

patients.55 This neo-adjuvant immunotherapy paradigm is now achieving  a highly 

significant reduction in clinical relapses, more cures, shorter treatment cycles, and less 

surgery, initially in melanoma.55-57 Subsequently, it has also been deployed effectively 

to avoid rectal cancer surgery in almost all patients,58 with similar results  for head and 

neck,59 bladder60 and locally-advanced lung cancer. 61.62  

 
Cancer research challenges in Europe 

Highlighting Europe’s cancer research gaps: While we have emphasised  exemplars 

of research excellence and front-line innovation in cancer discovery science that can 

be enhanced through further support at European level, there are also a number of 

substantial overarching research challenges that must be addressed.  The focus of 

this  Lancet Oncology European Groundshot Commission on Cancer Research is  to 

identify and codify these research challenges and deploy the intelligence revealed to 

propose a broader, more person-centred data-informed cancer research agenda for 

all of Europe, not just the EU27. Cancer prevention research, for example, has not 

had the attention (nor the funding) that it deserves. From an early diagnosis 

perspective, screening recommendations from as far back as 2003 have not been fully 

implemented, while screening currently only focusses on 3 of the 200+ cancers that 
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exist. More of our early detection research needs to be translated into pathways to 

early diagnosis, catching cancer at its earliest stage.  

 
Similarly, our ability to convert research discovery into therapeutic innovation is 

compromised by regulatory, implementation and scale-up challenges. More support is 

required for academic-led clinical trials/real world evidence studies. Health services 

research and implementation science are critical to ensuring translation of research 

into clinical practice, but to date research focus and funding for these two critical areas 

has been woefully lacking. Overall, the lack of support for implementation science and 

health service/policy research is curtailing our ability to deliver new diagnostics and 

therapeutics that can be sustainably and equitably embedded across European health 

systems. Crucially, despite the 20 million European citizens living with and beyond 

cancer, there remains a distinct lack of focus on developing research programmes that 

address the  physical, psycho-social and financial needs  of cancer survivors.  

 
Highlighting Europe’s research infrastructure gaps: From an infrastructure 

perspective, gaps are evident We need to occupy the vanguard of the digital health 

revolution, ensuring well-structured data-warehouses, databanks and IT-systems to 

support rapid deployment of machine learning and accelerated analytic approaches.  

We need to facilitate precise analysis of the impact of new diagnostic and therapeutic 

approaches on healthcare, on the real-world impact of new treatments, and on new 

prevention and life-style adaptation strategies. These developments are currently 

hampered by the fragmented health informatic architecture of Europe, with different 

healthcare systems, different levels of economic development and differing health care 

priorities (given that health policy and healthcare cosing are national-level functions). 

However, a great advantage that we must build on is that  research policies are defined 

and research funding  is allocated both at national and at European level, providing an 

opportunity to break drown traditional silos and enhance the value of cancer research 

and its translation across the continent of Europe. This is particularly relevant, given 

the opportunities already highlighted (Europe’s Beating Cancer Plan, EU Cancer 

Mission), as well as other opportunities through Horizon Europe’s research funding 

programmes.  Critical to this is the need for the bioinformatic, statistical and  advanced 

data analytics skills and frameworks to drive a digital health agenda that places 
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significant emphasis on data intelligence and its deployment to underpin cancer 

research  and its real-world translation for the benefit of human health and wellbeing. 

 
Europe also lags behind other countries, particularly the USA, in the speed with which 

discoveries and innovations are valourised in clinical trials,  or particularly in RWE 

studies. Many innovations unfortunately take a transatlantic journey to the USA where 

the final successful development is more often realised and brought to market. 

However, for Europe with its tradition of social health systems and health technology 

assessments, translation of innovation into clinical services and systems may provide 

better value. Speed of regulatory approval can be associated with greater uncertainty 

around clinically-meaningful benefit.63   

 
 
For both Europe and the USA, though, one of the critical lacunae in innovation remains 

the poor quality of real-world data studies, reinforcing the need for better data 

strategies for post marketing studies. Through more data-empowered morpho-

molecular analysis, coupled with linkage  to clinical information, we are realising the 

unique nature of every cancer patient. Consequently, the classical research paradigm 

will probably shift in the near future, based on our digital capabilities,  to one where 

collecting and analysing real-world data from all oncology patients is the norm.  In this 

context, new financing models such as coverage linked with evidence development, 

may aid evidence generation (both clinical and economic), to support formal 

reimbursement schemes.  in the real life setting. 

 
Cancer Research in Europe – the opportunity beckons 
 
For many European countries, cancer is the leading cause of premature 

mortality/morbidity, and a major economic burden for citizens and societies.  The 

human and financial costs of cancer to Europe and its citizens will continue to grow 

over the next decade. Although Europe provides some of the best cancer care in the 

world and conducts high quality globally-recognised cancer research, there are notable 

disparities in access to and delivery of optimal cancer control, coupled with a need to   

ensure that cancer research and innovation address these disparities, so as to reduce 

the inequalities divide that exists between and within European countries.  The cancer 

research strengths of Europe, though evident in a number of key domains as already 
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illustrated,  are currently unevenly distributed,  and do not necessarily align with the 

cancer priorities of individual European countries, an area we explore in more detail in 

defining the  landscape of cancer research activity across Europe.  
 
Despite these challenges, there have been some encouraging chinks of light within the 

overall European cancer control and research landscapes. Crucially, European 

Commission President Ursula von der Leyen has championed the need for a clearer 

strategic  focus on health, as exemplified by her call for a stronger European Health 

Union as part of an ambitious “health in all policies” agenda. Previous incumbents of 

her office have rather shied away from this strategic focus, relying instead on the oft-

used phrase that “heath is a national competency”. If there is one irrefutable truth that 

the current pandemic has taught us, particularly in the context of the rightly-praised 

collaborative  COVID vaccine development effort and the rapid  delivery of effective 

vaccines to European citizens,  it is that collaboration between countries, jurisdictions 

and sectors is absolutely essential –  cancer, just like COVID-19, is a global health 

problem, which requires global collaborative solutions, at scale.  

 
This re-orientation of the narrative,   championing enhancement of our health and well-

being as part of a  pan-European effort,   was recently reinforced by the conclusions of 

the  Conference on the Future of Europe,  which called for more pan-European 

cooperation in health care and research (Box 1) 64 A stronger European Health Union 

beyond the political boundaries of the EU27, with an emphasis on greater health 

resilience and integrated research, a “health in all policies” approach and a data-

informed, citizen-focussed research-driven agenda such as what we are proposing, 

are what are urgently required to address the challenges that cancer poses. Putting 

patient- and citizen- focussed (and approved) research  at the heart of a pan-European 

cancer strategy will act as  a critical driver of enhanced health outcomes. 

 
Prioritising Cancer: Europe’s Beating Cancer Plan and the EU Cancer Mission 
 
Early in her tenure, the European Commission President tasked her Health and Food 

Safety Commissioner Stella Kyriakides with developing an ambitious  overarching plan 

for cancer, emphasising the importance of tackling  this common disease that was 

diagnosed in 2.7 million citizens and led to >1.3 million deaths in the EU in 2020.  

Following a period of development and a degree of consultation, an  overarching 
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Europe Beating Cancer Plan was launched by Commissioner Kyriakides on the eve of 

World Cancer Day, February 3rd 2021. The Plan has four key pillars - prevention; early 

detection; diagnosis and treatment; and quality-of-life. Progress within these  four 

pillars will be achieved through implementation of ten key Flagship Initiatives (Box 2), 
and a series of accompanying supporting actions.  On 16th February 2022, the 

European Parliament ratified Europe’s Beating Cancer Plan, the first time that Europe 

has developed a consolidated approach to address a disease that is overtaking 

cardiovascular disease as the most common cause of premature death in Europe. 

 
From a research perspective and thus of critical importance to this Lancet Oncology 

Commission, cancer was selected as one of five research “missions” of the EU, 

emphasising the importance placed on cancer research as integral to national cancer 

control planning. Irrefutable evidence generated by this Commission  and by others 

indicates that those patients treated in research-active hospitals have significantly 

better outcomes than those who are not. 65 The  interim report of the Cancer Mission 

Board  “Conquering Cancer: Mission Possible” was published towards the end of 2020. 

66 A number of key research themes were identified, echoing the pillars of  Europe’s 

Beating Cancer Plan.   The Cancer Mission Implementation Plan envisions “Improving 

the lives of more than 3 million people by 2030 through prevention, cure and for those 

affected by cancer including their families, to live longer and better” The four Mission 

objectives are: Understanding of cancer; Prevention and early detection, Diagnosis 

and treatment, and Quality-of-Life for patients and their families, supported by a series 

of activities (Box 3). 66 Additionally, the Cancer  Mission espouses the following guiding 

principles (Box 4); noble ambitions, but they must be underpinned by an appropriate 

critical evidence base, as we have sought to do in this Lancet Oncology Commission. 

 
Cancer Research in Europe; the Political Dimension  
 
Politically, as Europe’s Beating Cancer Plan and the Cancer Mission were being 

developed and socialised, a significant focus on cancer emerged within the European 

Parliament. The European Beating Cancer Committee (BECA) hearings received 

substantial evidence submissions from stakeholders from across the cancer 

community, The establishment of a new cross-party European Parliament Challenge 

Cancer Intergroup  with secretariat provided by the European Cancer Patient Coalition 

(ECPC), (Europe’s largest umbrella cancer patient advocacy organisation), provides a 
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complementary voice to  the existing Members of the European Parliament Against 

Cancer (MAC); these two cross-party European Parliamentary groups emphasise the 

commitment of MEPs to cancer issues. Political support is critical in driving a cancer 

research agenda as Europe navigates turbulent economic, social and political waters 

in the wake of the COVID-19 pandemic, the Ukrainian war and economic contractions.  

 
Cancer Research in Europe: Moonshot or Groundshot 
 
The aims and specific objectives of the Europe Beating Cancer Plan and in particular  

the Cancer Mission echo the US Cancer  Moonshot,67 with its aspiration “to accelerate 

efforts to prevent, diagnose and treat cancer” and perhaps more controversially to  

“achieve a decade of progress in just 5 years,” as articulated in a previous Lancet 

Oncology Commission “Future Cancer Research Priorities in the USA.” 68 On 

Wednesday 3rd February 2022, US President Joe Biden announced the re-ignition of 

the Moonshot (Cancer Moonshot 2.0 if you like), with an aim of reducing cancer deaths 

by 50% in the next 25 years.69 But does Europe really need another Cancer Moonshot? 

In developing the Lancet Oncology European Groundshot Commission on Cancer 

Research, we argue that a more citizen- and patient- focussed, less techno-centric 

cancer research approach is  a more appropriate response to the challenges that 

cancer poses in Europe. Cancer research prioritisation for Europe must reflect what is 

happening on the ground and be  underpinned by  a clear evidence base that collects, 

analyses and interprets data, turning information into crucial intelligence to define the 

current cancer research landscape, empower a more holistic person-focussed cancer 

research culture and inform cancer research priorities and their implementation across 

all of Europe going forward. The use of objective intelligence to inform cancer research 

prioritisation in Europe  has been our North Star in the development of this Commission 

 
The Lancet Oncology Commission: Generating the evidence base 
 
The Lancet Oncology Commission is supported by a significant number of new 

analyses, uncovering novel insights, combined  with intelligence recently generated by 

members of the Commission. Crucially, this cancer research intelligence has been 

enhanced with significant  input from members  of the Focussed Topic Networks70 of 

the European Cancer Organisation (E.C.O). E.C.O. is the largest multi-professional 

cancer organisation in Europe,  bringing together >40 European health and care 

professional societies and 20 patient advocacy groups,  with a mission to reduce the 
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burden of cancer, improve outcomes and quality of care for cancer patients, through 

multidisciplinarity and multiprofessionalism. E.C.O convenes oncology professionals 

and patients to agree policy, advocate for positive change and be the united voice of 

the European cancer community. Initially, E.C.O. established  8 Focussed Topic 

Networks in areas of strategic relevance – Prevention, Early Detection and Screening; 

HPV Action; Health Systems and Treatment Optimisation; Quality Cancer Care; Digital 

Health; Workforce; Survivorship and Quality of Life; and Inequalities. The COVID 

pandemic prompted E.C.O to also establish a Special Focused Network on the Impact 

of COVID-19 on Cancer71 and in response to the war in Ukraine, E.C.O. joined with 

the American Society of Clinical Oncology (ASCO) to form an E.C.O-ASCO Special 

Focussed Network on the Impact of the War in Ukraine on Cancer. 72 The 10 Focussed 

Topic Networks which have inputted to this Commission are highlighted in Fig 1.      
 
Additionally, there have been major contributions through specific partnerships with 

pan-European organisations including ECPC, the European Academy of Cancer 

Sciences (a pan-European body which convenes clinicians and scientists to 

provide  evidence-based advice to underpin policy for the prevention, management and 

palliation of cancer in Europe), the Organisation of European Cancer Institutes (OECI), 

(a cancer research network that  promote greater cooperation among European 

Cancer Centres and Institutes), and the International Cancer Research Partnership 

(ICRP), (a unique  alliance of >150 cancer research organizations that captures and 

maintains the only public repository of publically-funded cancer research globally).  

 
A significant challenge for Europe, both for the Beating Cancer Plan and the Cancer 

Mission, are the inequalities in relation to many aspects of cancer health systems and 

services, including  screening, diagnosis, treatment, and supportive care, particularly 

in CEE countries  Illuminating such inequalities within national cancer research 

agendas is critical for developing new policies that deliver better patient outcomes.  

 

Ensuring a person-centred data-enabled European cancer research agenda 
   
The Lancet Oncology European Groundshot Commission on Cancer Research is also 

informed by a number of patient-enabled initiatives driven by the European cancer 

community.  A project  by the European Cancer Concord, a pan-European 

collaborative group of patients and health professionals, gathered and analysed 
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comprehensive data from across Europe, facilitating characterisation of Europe’s key 

cancer inequalities. 73 This led to development of the European Cancer Patient’s Bill of 

Rights74 (Box 5), launched with cross-political party support in the European 

Parliament in Strasbourg on World Cancer Day 2014. The Bill of Rights, co-created by 

patients and health professionals, was developed as a catalyst for change and an 

empowerment tool for cancer patients across Europe. One of its three components 

was a commitment to optimal cancer care, underpinned by research and innovation 

(see Box 5, 2nd Article of the Bill of Rights). The Bill of Rights and its implementation 

across Europe received the prestigious 2018 European Health Award at Gastein. 

  
Congruent with development of the Bill of Rights was the launch of the Europe of 

Disparities in Cancer initiative (Box 6), 75 led by ECPC, with input from European health 

professionals.  The Europe of Disparities in Cancer initiative forms the bedrock of 

ECPC’s cancer inequalities agenda. A critical evidence-informed output from this 

initiative in the context of this Lancet Oncology Commission is the policy paper on 

tackling social determinants in cancer prevention, cancer research  and cancer control 

in Europe, 76 published as part of CanCon, the EU Joint Action on Cancer Control.  

 
The 70:35 Vision for cancer control and research in Europe 
 
The  twin initiatives described above, with their citizen- and patient- driven focus on 

addressing cancer inequalities, have been instrumental in developing an overarching 

new vision for cancer research and control in Europe, the 70:35 Vision. This Vision 

was co-created with multiple stakeholders through consultation and data-enabled 

research, evaluating different scenarios, which, if realised, would help reduce lives lost 

due to cancer. This analysis culminated in a proposed   target of an average of 70% 

10-year survival for patients treated for cancer in Europe by 2035. 77  Research and 

innovation form a  critical pillar  to support delivery of this  70:35 vision (Box 7).  
 
In this Lancet Oncology Commission, we have collected and analysed high resolution 

data on cancer research activity and its funding  in Europe, with a particular emphasis 

on CEE countries.  This high quality intelligence provides the narrative for current 

cancer research being performed in Europe and informs our 12 Recommendations. It 

is also  a key driver of a citizen- and patient- centred research-informed Call to Action 

to ensure that the European cancer research agenda (and more importantly its 
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implementation) addresses the challenges that Europe citizens face in their daily lives, 

including a  burgeoning East-West divide in cancer research and in cancer care that, 

if not addressed, will ultimately undermine robust cancer control in CEE countries. 

 
Methodology 

 
Definitions of Europe 

The different definitions of Europe employed in this Lancet Oncology Commission are 

indicated in Box 8 

 
Determining inequalities in cancer survival  

The third cycle of the CONCORD programme78 analysed individual records for 37·5 

million patients diagnosed with one of 18 common cancers world-wide, during 2000–

2014, including ~15 million cancer patients diagnosed in Europe. Data were provided 

by 157 population-based cancer registries in 31 European countries, 22 of which 

provided data with national coverage. Most registries submitted data for patients 

diagnosed between 2000 and 2014, with follow-up to 2014. We used the cohort 

approach to estimate survival for patients diagnosed during 2000–2004 and 2005–

2009 and the period approach79 for patients diagnosed during 2010–2014. 

 
We estimated 5-year net survival, i.e. the cumulative probability of surviving up to 5 

years since diagnosis after correcting for other causes of death (background mortality), 

using the Pohar Perme estimator, 80 which takes unbiased account of the higher 

competing risks of death in elderly people. Survival estimates were age-standardised 

using the International Cancer Survival Standard (ICSS) weights81  for adults and by 

assigning equal weights to the three age-specific estimates (0–4, 5–9, and 10–14 

years) for children.82 

 
Determining inequalities in Cancer Mortality 

Official death certification data for 22 cancer anatomical sites and estimates of resident 

populations, based on official censuses, for European countries, were extracted from 

the World Health Organization (WHO) database.83 All cancer deaths were recoded 

according to the 10th  Revision of the International Classification of Diseases.84 Age-

specific rates for quinquennia of age (from 0-4 to 85+ years) were computed. Age-

standardized mortality rates per 100,000 person-years, based on the world standard 
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population were obtained for each calendar year and sex, and for western and CEE 

regions, separately. The number of avoidable deaths in 2016 in CEE countries was 

estimated by applying the age- and sex-specific western European rates to the 

corresponding CEE populations. Similarly, avoided deaths from all cancers combined 

over the period 1991-2016 were estimated by applying the 1990 peak age-specific 

mortality rate to the population of the successive calendar periods and comparing the 

resulting numbers of deaths to the observed ones. 

 
Bibliometric analysis of European Cancer Research Outputs  

Cancer research papers (articles and reviews) were identified in the Web of Science 

(WoS) through a complex filter with the names of 396 specialist oncology journals and 

384 title words/phrases as previously described.85  The filter was calibrated and had a 

precision, p, of 0.95 and a recall, r, of 0.98.  Additionally, we identified biomedical 

research papers with a second filter, containing a long list of 172 address 

words/contractions in oncology. Numbers of papers in each subject area, year-by-

year, from the world, the 44 European region countries as a group (Table 1), and from 

each of them individually, were extracted to underpin our landscape mapping analysis.  

 
The sets of papers were further analysed with a series of sub-filters based on title 

words, and on names of specialist journals.  Identified papers captured cancer 

research outputs  across 14 research domains (Table 2a), such as genetics and 

surgery, but also including domains such as paediatrics (childhood cancers).  They 

also identified papers relating to 17 anatomical cancer sites (Table 2b) e.g. breast, 

lung, colon etc. For each of these 31 subject areas, annotated with tetragraph and 

trigraph codes, we determined numbers of papers from each of the 44 European 

region countries in the 12-year period (2009 – 2020), and from the European region 

as a whole. These data allowed  comparison of the amount of research on each 

anatomical site with the relevant disease burden (in DALYs) for the European region 

as a whole. It also provided potential for data intelligence to determine   which 

European countries had tailored their cancer research portfolio to take proportional 

account of the distribution of the cancer burden between anatomical sites. Tinting of 

the cells (Tables 3, 4a, 4b, 5) is based on a five point Likert  significant statistical 

scale, ranging from very weak (pink) through to very strong associations  (dark green).   
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Patterns of International Cooperation 

The activities of the EU have already stimulated much co-authorship in cancer 

research within the region - and not just between the 27 Member States (MS). We 

sought to determine the pattern of international collaboration for the ten countries with 

the largest output of cancer research papers (at least 18,000 over the 12-year study 

period).  For each country, we compared the numbers of papers published in 

cooperation with each of the other nine countries, and with nine non-European 

countries, as a percentage of the totals of its international papers with the percentage 

presence of each country in world cancer research minus the contribution of the 

original country.  For example, of 42,812 German papers with international 

collaboration, with a total of 118,719 individual country contributions, Sweden co-  

authored 3899 (3.28%), but South Korea only 1125 (0.95%).  Of 1,196,119 cancer 

papers without a German author, and with a total of 1,491,804 national contributions, 

Sweden contributed 17,653 (1.18%) and South Korea 54,180 (3.63%).  So Sweden 

was a preferred partner of Germany by a factor of 3.28/1.183 = 2.8, but for South 

Korea the ratio was 1.183/3.63 = 0.26, so it was non-preferred. 

 
Actual Citation Impact 

Citation counts for each paper (2009-20), year by year, were downloaded from WoS. 

Five-year citation counts (Actual Citation Impact, ACI) beginning in the publication year 

were calculated. A five-year window was used as a compromise between the need for 

immediacy (i.e., citations for recent papers) and stability (i.e., inclusion of the peak 

year for citations, usually the second or third year after publication).  

 
Bibliometric analysis of Research Outputs for the Organisation of European Cancer 

Institute (OECI) Centres 

Our filter was applied to WoS, and the numbers of papers, year by year, determined 

for the world; the European Union (EU27), plus Iceland, Norway, Switzerland, Turkey 

and the UK, and for the group of 19 European countries (EU19) with one or more 

OECI-accredited centres.  These were: Belgium, Czech Republic, Denmark, Estonia, 

Finland, France, Hungary, Ireland, Italy, Lithuania, Netherlands, Norway, Portugal, 

Romania, Spain, Slovenia, Sweden, Turkey, and the UK, The 51 OECI cancer centres 

are listed in Table 6. To determine the amount of collaboration, sums of the outputs 

of the three latter groups of individual countries/centres were compared with totals for 



21 
 

each group.  We also applied sub-field filters to each of the four entities that identified 

papers in different research domains and different anatomical sites (Table 7).  These 

mainly consisted of lists of title words, and (for some sub-fields), journal name-strings.  

They were combined into a series of search statements that could be applied directly 

to WOS, in combination with the cancer research and appropriate geographical filters.  

 
Cancer research activity by gender 

Gender of authors was captured through https://gender-api.com as previously 

described.86 This assigns sex of names across Europe from a database of 4 million 

names, categorising them into regional- or country-level coding. Gender of project 

principal investigators was determined using https://gender-api.com, ORCID 

(https://orcid.org/) and internet searches when first names were not provided.  

  
Cancer research funding 

Projects supporting principal investigators in European countries (Appendix I) 
between 2010 and 2019 (inclusive) were extracted from the ICRP database87 

(n=20761, total value €10.8 billion (B)) or provided in excel by partner organizations 

whose historic data was not yet included in the database due to General Data 

Protection Regulation (GDPR) or other constraints. To complement ICRP data, 

Framework Programme 7 (FP7) and Horizon 2020 (H2020) projects active in calendar 

years 2010-2019 inclusive and relevant to cancer research (keyword search using 

terms cancer, oncol*, malign*, tumor*/tumour*, *oma, melanom*,leuk*) were extracted 

from the EU CORDIS database88 (2010-2019, n=3212, total value €5.4bn - only project 

funding to partners in European countries was included) and projects funded by the 

Swedish Research Council (2016-2019, n=471, total value €0.5bn) were extracted 

from WorldReport. 89 Other cancer-relevant projects from WorldReport were already 

included in the ICRP database. For non-ICRP data, manual review of projects with low 

numbers of keywords was conducted to exclude projects without a specific focus on 

cancer research. Non-ICRP projects were coded by ICRP to one or more 

CSOresearch domains and cancer anatomical sites.  

 
A list of funding organizations whose data were included in the analysis is indicated in 

Appendix II. Projects whose funding data were not in Euros ((Canadian Dollars 

(CAD), US Dollars (USD), Sterling (GBP), Swedish Kroner (SEK)) were converted to 

Euros using the 2019 average annual exchange rate, 90 to avoid trends solely due to 

https://gender-api.com/
https://gender-api.com/
https://orcid.org/
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currency fluctuations. Analyses represent the full value of the projects active in the 

relevant time frame. To complement the detailed analyses based on aggregated 

project-level data, estimates of overall cancer research funding by other European 

cancer research funding organizations, for which project details were not found in the 

public domain, were sourced from internet searches for annual reports, using as a 

starting point the International Agency for Research on Cancer (IARC) list of global 

cancer research funders. 91 This approach was limited to data available in the public 

domain; for biomedical research funders, it was not always possible to identify spend 

that was specifically dedicated/relevant to cancer research. A further limitation in 

capturing overall cancer research spend was that details of funding from 

pharmaceutical companies were generally not available in the public domain. 

 

Cancer prevention research funding 
Analysis of cancer research funding for prevention builds on a previous mapping 

exercise using bibliometric data as the initial basis for creating a comprehensive 

database on all cancer research funding entities. 91 The database was updated to 

include the years 2019-2021, bringing the total number of cancer research funders 

identified in the World and in Europe to 4998 and 1477 respectively. A methodology 

based on a keyword analysis of all cancer research papers in the WoS from 2008 to 

2021 was developed with cancer researchers to extract prevention research 

publications. A “bottom-up” approach was applied; funding acknowledgements were 

used to identify funders active in prevention research and assess current trends. 

Cancer prevention has a broad scope. For the purpose of this Commission, the 

following three areas were included: Etiology, Prevention and Early Detection, 

Diagnosis, and Prognosis. Tertiary prevention was excluded.  

 
Mapping European Outcomes and the Cancer Research Landscape 
 
Inequalities in survival between European countries 

Real-world data from population-based cancer registries across Europe provide 

comprehensive  intelligence  that facilitates  estimation of survival for cancer patients 

in Europe after adjustment for risks of death from other causes, which differ between 

countries by age, sex, and over time. These data are an important metric for the overall 

effectiveness of a country’s/region’s health system in managing cancer, from early 

diagnosis through treatment delivery to final outcome.92 For this Lancet Oncology 
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Commission, survival estimates were provided by CONCORD93 for 157 population-

based cancer registries in 31 European countries, 22 of which provided data with 

100% population coverage. We deployed these data to determine the overall cancer 

survival landscape of and the key inequalities in survival between European countries. 

 
Our overall findings indicated that survival varied substantially  between European 

countries and regions. For several countries in  Northern (Finland, Iceland, Norway, 

Sweden) and  Western Europe (Belgium, Germany, Switzerland), age-standardised 

5-year net survival for patients diagnosed during 2010-2014 was the highest in Europe 

for many of cancers evaluated. In contrast, survival was lowest in the majority of the 

CEE countries evaluated (Bulgaria, Poland, Romania, Slovakia and Russian 

Federation). However, in certain Southern (SE) and Eastern European countries, five-

year survival for liver, lung  and pancreatic cancer was comparable with or higher than 

in Northern European (NE) countries. Denmark, which alone of the Nordic countries 

had previously exhibited poorer survival, 94  is closing the survival gap with its Nordic 

neighbours; for patients diagnosed during 2010-2014, five-year survival in Denmark 

was among the highest in Europe for cancers of the rectum, breast (women), cervix 

and brain, as well as for lymphoid malignancies and melanoma of the skin. In the 

United Kingdom (UK), which like Denmark has also exhibited lower survival 

(EUROCARE; International Cancer Benchmarking Partnership (ICBP)), 95 five-year 

net survival from the CONCORD programme93 for patients diagnosed during 2010-

2014 with cancers of the stomach, pancreas, lung, ovary and brain was similar to that 

seen in certain CEE countries. Five-year survival in the UK was high in the European 

range only for melanoma. Europe-wide differences in survival were particularly marked 

for cancers of the oesophagus, stomach and rectum, melanoma and lymphoid 

malignancies, particularly for patients diagnosed during 2010-14  (Fig 2a-c, Fig 3a-c). 
 
Regional variation in survival within European countries 

For a substantial proportion of cancers, five-year net survival also varied widely within 

countries (Fig 4a-c). Regional variations in Southern and Eastern Europe (France, 

Italy, Poland, Spain and Russian Federation), were more pronounced than in Central 

Europe (Germany, Switzerland) and the UK. Five-year survival increased steadily for 

many cancers between 2000-2004 and 2010-2014, particularly for colon/rectal 
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cancers, and lymphoid malignancies, but for some cancers (e.g. oesophageal, liver, 

pancreatic, lung), age-standardised five-year net survival still remains below 20%. 

 

Inequalities in cancer mortality across Europe 

Cancer mortality has shown substantial variation across different EU countries. The 

highest mortality rates, particularly for men, have been recorded in Eastern Europe, 

with a greater than twofold difference in total cancer mortality between the highest (> 

250 per 100,000 in men, in Hungary) and the lowest (~110 per 100,000, found in most 

Nordic countries, and in Switzerland,).97   A significant proportion of the higher cancer 

mortality in Eastern Europe is due to lifestyle factors, (use of tobacco, consumption of 

alcohol, and particular  dietary choices) 98 however, part of the inequalities in cancer 

mortality  in certain European countries reflect inadequate cancer management. 99 

 
Previously, we used cancer registration data from EUROCARE-5 and a modelling 

approach employing different survival scenarios  to estimate the number of avoidable 

cancer deaths in the EU,  based on survival estimates across EU countries. We found 

that,   if 5-year cancer survival in EU countries where survival is currently low, mainly 

in Eastern Europe, could be raised to the median rate of survival of all EU countries, 

then ~50,000 additional cancer deaths would be avoided each year.100 If cancer 

survival in all EU countries could be raised further to the level of the 75th   percentile, 

then  >100,000 cancer deaths would be avoided annually. These data were the critical 

evidence that informed our 70:35 Vision, 70% average survival for at least 10 years 

across the EU by 2035. 77 Here, we update these  data analyses, with additional 

analyses specifically comparing Western and Eastern Europe to inform the Lancet 

Oncology Commission recommendations in relation to building research capacity and 

capability to help  improve outcomes in all European countries.  

 
Persisting East/West differences across Europe in cancer mortality 

When CEE countries gained access to the EU in 2004, large differences were for total 

mortality, and cancer mortality in particular. Using the most up-to-date available data, 

we now investigate whether such a gap in cancer mortality has closed over recent 

years and estimate the potential number of avoidable cancer deaths, assuming that 

such a gap would be closed. 
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We present age-standardized mortality rates from cancer sites per 100,000 person-

years in Western Europe (WE)  and CEE, in 2010 and in 2016, together with number 

of deaths observed in 2016 and  percent change between the two rates (Table 8). 
From 2010 to 2016, in men, mortality rates for all cancers combined declined from 

131.5/100,000 to 122/100,000 (-7.1%) in WE, and from 177 to 168 (-5%) in CEE, i.e. 

there was a persisting 38% excess in CEE versus WE. Corresponding rates in women 

declined from 80.7 to 78 (-3.4%) in WE, and from 95.9 to 94.8 (-1.2%) in CEE (excess 

22%).  

 
In WE, male rates declined in most cancer sites (e.g. Hodgkin’s Lymphoma (HL) (-

22.9%), larynx (-17.3%), testis (-16.7%), and stomach cancer (-16%). Unfavorable 

patterns with documented rises in mortality were seen for pancreatic (+3.3%) and renal 

cancers (+4.2%). Overall declines were smaller in women (-3.4%), due to persisting 

rises in tobacco-related cancers. Major decreases were observed in mortality from HL 

(-39.1%), thyroid (-16.7%), and stomach cancer (-15.3%). Unfavorable trends were 

detected in lung (+6.2%), larynx (+5.3%), pancreas (+5%), oral cavity/pharynx 

(+3.7%/3%) and liver cancers (+0.6%). Highest mortality rates were for breast 

(14.4/100,000), lung (14/100,000), and colorectal (8.9/100,000) cancer. 

 
In CEE countries, greater variability was observed in both rates and trends. In men, 

major declines in rates were observed for HL (-22.9%) and stomach cancer (-19.5%). 

Unfavorable patterns of mortality were registered for skin (+13.7%), multiple myeloma 

(MM) (+7.8%), Non-Hodgkin’s lymphomas (NHL) (+6.5%), liver (+6.1%), testis 

(+5.5%), bladder (+3.5%), and prostate (+1.3%). Similarly, in women, major declines 

in rates were observed in HL (-20.7%) and stomach cancer (-18.5%). Increased 

mortality was registered for lung (+17.7%), bladder (+7.2%), oral cavity and pharynx 

(+14.4%), pancreas (+7.5%), oesophagus (+6.6%), MM (+6.2%), liver (+6.1%), skin 

(+4%), and breast cancer (+2.6%). 

 

In Table 9, we indicate predicted avoidable deaths from major cancer sites in 2016 in 

CEE countries, assuming they had the same mortality rates as WE. A total of 55,239 

cancer deaths (40,804 men/14,435 women) would have been avoided in CEE 

countries in 2016. In Figure 5, we present the estimated avoided deaths from total 

cancer mortality in men and women from Western and CEE countries, between 1991 
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and 2016, applying the peak age-specific mortality rates in 1990 (light grey) as 

constant. In WE, we estimate a total of ~5 million avoided cancer deaths (over 3 million 

men and almost 2 million women), while only 62,000 (about 52,500 men and 9,700 

women) avoided deaths were predicted in CEE countries. A total of approximately 

55,000 deaths would have been avoided in CEE countries in 2016, if they had 

exhibited the same mortality rates as in the WE region.  

 
For 2016, our current data indicate that the major differences between the two regions 

were observed in men for lung cancer (30.8/100,000 men in West vs 47.1/100,000 in 

CEE countries), colorectal cancer (14.4 vs 21.7), oral cavity and pharynx (4.1 vs 8.5). 

Major differences between female rates were for stomach (2.5 vs 4.1), intestine (8.9 

vs 11.2), and uterus (3.9 vs 8.5). In the early 2000’s, total cancer mortality rates were 

194/100,000 in CEE countries versus 155/100,000 in Western countries (25% 

difference) in men, and 104/100,000 in women in both the regions.  

 
Mapping the European Cancer Research Landscape 
 

In seeking to frame public policy for European cancer research, its prioritisation and 

its funding at national and supra-national (European Commission) levels, objective 

analysis is crucial to provide strategic intelligence to help inform political discourse on 

the relevance, prioritisation and implementation or research. Scientometrics (the 

analysis of scientific outputs) provides a well-validated tool to underpin both 

evidenced-based requirements analysis and criterion-based benchmarking for 

European cancer research.101 Here, we deploy scientometrics to define the landscape 

of cancer research activity across Europe between 2009 – 2020, and use this granular 

intelligence to frame an evidence-based consideration of how best to ensure that the 

optimal cancer research is enacted within the Cancer Mission and robustly informs 

Europe’s Beating Cancer Plan. 

 
Cancer Research Activity by European Region 

In the twelve years (2009-2020) leading up to the start of COVID-19 pandemic, the 

European region published 39.4% of all biomedical research, but only 33.8% of cancer 

research (Figure 6a).  Its output of cancer research papers also grew more slowly 

(5.1% per annum) than that of the world (8.1% p.a.) (Figure 6a), suggesting that 

despite significant investment, total cancer research productivity in Europe has been 
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contracting.85 Why this is happening is illuminated by a sub-analysis of the outputs by 

high income ‘old’ European countries (EU15 pre 2004) and newer EU13 countries that 

joined post 2004 (EU13 post 2004). Our findings are stark. Whilst the wealthy EU15 

countries have collectively enjoyed a doubling of cancer research activity during the 

study period, EU13 (CEE) countries have languished behind (Figure 6b). These data 

suggest that the actions started under EU Research Commissioner Philippe Busquin’s 

European Research Area (ERA)  and accelerated from the 6th European Framework 

research programme onwards, have not succeeded in delivering the trans-European 

cancer research equity and equality that was part of their  intended impact.102 

Therefore, there must be a renewed effort, through a combination of research capacity 

building,  directed funding and twinning approaches to enhance cancer research 

activity, its quality and its translation in CEE countries.  

 
Cancer Research Activity in Central and Eastern Europe 

Other work that we have completed  on mapping cancer research in newer EU13 CEE 

countries suggests that certain countries are escaping this ‘low output’ trap e.g. 

Poland.103,104 As already indicated, the COVID pandemic has had a significant 

negative impact on cancer research activity and its funding in Europe (particularly from 

the charity/Non Governmental Organisation (NGO) sector), while   both COVID and 

the Russian-Ukrainian war are likely to have a major negative impact on research 

funding for cancer in the foreseeable future.105 Beyond just the capacity to retain an 

active research community due to these externalities, the low research activity of the 

EU13 that we highlight here (Figure 6b)  is likely to have a direct impact on population 

cancer outcomes in these countries for many years to come.106 

 
Cancer Research activity and Brexit 
Additional to the pandemic and the Russia-Ukraine conflict, the impact of Brexit and 

the European Union’s contraction to EU27 on cancer research activity, previously 

articulated by us107 has already been detrimental and will continue to negatively impact 

European cancer research outputs. 108 In addition to these data,  which starkly 

delineated the detrimental impact of Brexit on cancer research and the cancer 

research workforce, the work that we present here is also revelatory,   highlighting the 

significant gap in outputs when we compare EU28 (UK included) versus EU27 (UK not 

included) research activity (Figure 6b). The gap is sizeable, reflecting the fact that the 



28 
 

UK is a significant  powerhouse in European cancer research. As such and based on 

our data, the UK’s strong research outputs  are unlikely to be compensated for by 

increased research activity, either collectively or individually within other EU27 MSs.  

 
Paediatric Cancer Research activity  

Specific domains such as paediatric oncology research outputs (Figure 6c) are 

broadly in parallel with overall oncology outputs; however previous analysis has shown 

that non-commercial domains such as European childhood cancer research networks 

have potentially fragile funding models.109 lending support to the specific request for a 

paediatric cancer research uplift, as proposed by the International Society of 

Paediatric Oncology (SIOP), 110 and supported by this study. Our analysis provides a 

revealing picture of how different domains in adult versus paediatric cancers (for both 

solid and haemato-oncology tumours) are balanced across the EU’s portfolio, building 

on our previous work with SIOP Europe, the Lancet Commission for Sustainable Care 

for Children with Cancer in 2020111 and the Lancet Oncology Series Improving Cancer 

Care for Children and Young Adults in 2013.112 Paediatric oncology is thus embedded 

as a recognised domain for research prioritisation within the Cancer Mission. 

 
Cancer Research Activity by Collaboration 

When it comes to choice of countries with whom to collaborate, European countries 

tend to be governed by traditional ties - language, cultural background, geographical 

proximity.  Within Europe, strong cancer research linkages were detected between 

most pairs of countries, while European interactions with countries in for example East 

Asia were much weaker (Table 3).   Tinting of the cells shows which countries were 

preferentially chosen as partners by the ten European region countries.  Thus, Iran 

was non-preferred by all ten European region countries except for Turkey, while 

Turkey was non-preferred by all nine European countries.  In contrast, Switzerland 

was a preferred partner by all the other nine countries, especially its neighbours with 

whom it shares common languages: Germany, Italy and France.  The converse was 

also true.  The UK was well represented in the research portfolio of its European 

partners, and it also favoured them, especially Sweden and the Netherlands, as well 

as Austria.  Perhaps surprisingly, the USA is a non-preferred country for European 

countries, particularly compared with Canada, and even with Brazil.  [There were, of 
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course, many more co-authored papers between Europe and the USA than with Brazil, 

but fewer relative to their respective presences in world cancer research.] 

 
Europe has seen a range of strategic collaborative initiatives, some of  which have 

yielded significant impact. One initiative that deserves mention is   the Ireland-Northern 

Ireland-US National Cancer Institute Cancer Consortium113 which led to a doubling of 

joint cancer research outputs on the island of Ireland, a significant increase in field-

weighted citations and a series of joint research activities between cancer researchers 

on the island of Ireland and their US  counterparts. These have  delivered significant 

benefit to cancer systems and cancer patients on the island of Ireland over a 20+ year 

period, serving as a model for future collaborative strategic approaches.113 

 
The recently established UK-USA  axis on cancer research represents another 

important development, 114 but for  both the UK and the US,   the overall commitment 

to global cancer research i.e. in collaboration with LMICs, remains very limited (<4% 

of overall research activity). 114 In a similar way, Europe’s commitment to collaborate 

with LMICs in cancer research is also disappointingly low.114 Only 3.9% to less than 

0.5% of Europe’s research is co-authored with LMIC researchers. Thus, despite 

Europe’s substantial expenditure on cancer research, its overall support of global 

cancer research has been extraordinarily poor.    

 
Cancer Research Activity by Disease Burden 

A further significant policy question that we have posed in this Lancet Oncology 

Commission is to what extent European cancer research reflects both the burden of 

sites-specific cancers and overall Disability Adjusted Life Years (DALYs) lost to 

cancer, both overall in Europe and within individual countries/regions? For certain site-

specific cancers, our data indicate that the volumes of research activity are 

commensurate with their burden across Europe, with some e.g. haemato-oncology 

(HAE) even having higher than expectational levels of research activity. However, 

major cancer anatomical sites such as lung and colorectal, irrespective of European 

region, are significantly under-researched when compared with their relative disease 

burdens, as too are hepato-biliary and upper GI cancers (Figure 7 a-d).  Remarkably, 

patterns for anatomical site-specific research are similar for all groupings. For some 

under-researched anatomical cancer sites, the amount of research may be as little as 
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one fifth of what would be proportionate e.g. lung cancer is responsible for 20% of 

DALYs, but only 4% of European oncology research is committed to lung cancer.  

 
We have also conducted a  more detailed analysis  of the relative commitment of each 

European country to cancer research within major site-specific anatomical domains. 

This “deep dive” shows that relative strengths, and more importantly   weaknesses, 

are not a result of gaps in one or two countries’ research activities, but rather reflect 

pan-European deficits (Table 4a and b). Addressing such research deficits requires 

high-resolution strategic insight in order to understand potential causes and inform 

tangible solutions.115 Such strategic mis-alignment is further reflected when we 

evaluate cancer research performance in individual European countries vis-à-vis 

overall cancer burden (as measured by DALYs). Whilst some countries have clearly 

developed national strategies that drive proportional levels of cancer research aligned 

to the countries’ disease burden, many have not, particularly CEE countries. Although 

many of this latter group are lower-middle income CEE countries, UK and Ireland are 

notable high income additions to this deficit in research proportionality (Figure 8).  

 
Cancer Research Activity by Gross Domestic Product 

Broadly speaking, the level of cancer research outputs across Europe follows the 

country’s wealth (r2 = 0.94)  (Figure 9), with four nations (UK, Italy, France, Germany) 

collectively dominating. A combination of huge national investment and collaborations 

between comprehensive cancer centres in these countries have acted as potent 

drivers of research activity.116 In spite of the overall strength of this “top four”, many 

other countries and groupings within Europe also deliver highly-cited cancer research 

(Figure 9), However, the impact of the low volumes of research being produced by 

EU13 i.e. mainly CEE countries, remains very low.  

 
Cancer Research Activity by Research Domain 
For the five largest cancer research domains (genetics (GENE), prognosis (PROG), 

surgery (SURG), systemic (CHEM), and pathology (PATH), there is a fairly even 

distribution of research between leading high-income European countries.  However, 

in epidemiology (EPID), the four Scandinavian countries, followed by the Netherlands 

and the UK, are very strong.  (Iceland is even stronger, RC = 5.21.)  In clinical trials 

(CLIN), Belgium and Switzerland are the strongest countries.  In palliative care (PALL), 
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Norway, Ireland, and Denmark are relatively the strongest, and could perhaps assist 

the southern Mediterranean countries of Spain, Italy and Greece. Ireland’s strength 

may reflect the All-Ireland Institute of Hospice and Palliative Care, a product of the 

Ireland-Northern Ireland-US National Cancer Institute Cancer Consortium.113 

 
The Impact of European Cancer Research  

The impact of cancer research from certain European countries e.g. Netherlands, 

Germany and UK, as measured by ACI,  has been consistently on par with that of the 

USA (Figure 10a, 10b). The most striking finding, however, is for the EU13 (which, in 

addition to low research volumes, also have a low research impact, again reflecting 

the uneven progress in building cancer research capacity and capability across 

Europe. Furthermore, the global expansion of cancer research means that Europe 

cannot take for granted that its research will continue to be high impact. 

 
Cancer Research activity by Gender 
Finally, in this particular analysis section of the Lancet Oncology Commission, we 

address a very significant research policy topic that has arisen in the last decade, the 

question of  gender equality (or more precisely its lack) within research, here focussing 

on cancer research. Although we show that all European countries have improved 

over time, now performing at or above the world average for gender equality in cancer 

research outputs, the EU13 (CEE), and research groups in Nordic and Benelux 

countries  have done the most to promote women, with the highest levels of women in 

both first author and last (senior) author positions (Figure 11a, b). However, women 

in last (senior) author positions still only make up a third of all authors for those 

European countries contributing the most cancer research outputs (Figure 11b). In 

Germany, a recognised powerhouse of European cancer research, the number of 

females in  senior author positions is disappointingly low, less than 25%.   

 
The gender of principal investigators in Europe was also determined for 22,291 

projects in the ICRP database for which investigators’ first names could be identified. 

The majority of principal investigators were men (65%) with only 35% women, 

reflecting the results of the analysis of senior authors on gender inequality.  
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Comprehensive Cancer Centres  and Comprehensive Cancer Infrastructures 
 
Driving the research agenda 

Comprehensive Cancer Centres (CCCs) (Box 9) and Comprehensive Cancer 

Infrastructures have a key role to play in  European cancer research and care 

agendas. The EU’s Mission Board has recommended  the establishment of “a Network 

of Comprehensive Cancer Infrastructures within and across all EU member states to 

improve the quality of research and care”. 117 It articulates that the  purpose of this 

Network is “to ensure that each EU citizen or cancer patient has access to and could 

benefit from high-quality cancer research and care”. Additionally, Comprehensive 

Cancer Infrastructures need to be underpinned  by quality standards and accreditation 

processes for both cancer research and cancer care. The aspirations espoused in the 

EU Cancer Mission are complemented by  the Flagship Initiative 5 of Europe’s Beating 

Cancer Plan118 (Box 10). Allied to these statements, the ‘Porto Declaration’ of May 

2021 indicates  that an enhancement of the European cancer research infrastructure, 

with better connection of comprehensive cancer centres, could help enable “a ten-year 

cancer-specific survival for 75% of patients diagnosed in EU member states with a 

well-developed healthcare system”, 119 echoing our 70:35 vision. 

 
CCCs as research hubs and research drivers 

A total of 51 CCCs and large clinical centres in 19 MSs in Europe have been accredited 

by OECI to date (Table 6).  There are 12 centres in Italy and eight in France, but in 

ten countries, there is only a single accredited centre. Mapping of existing structures 

for translational, clinical and outcomes research shows that CCCs and large clinical 

centres are key drivers of research (the first 40 centres accredited by OECI produce 

~12,400 peer reviewed papers annually). 120 Additionally, within the German Cancer 

Aid/German Cancer Society accreditation programmes there are  14 designated 

“Oncologische Spitzenzentren” with a high degree of cancer research. 121 

Furthermore, EACS has developed a Designation of Research Excellence for CCCs, 

which has to date designated two centres. 122 Disease-specific accreditation 

programmes are also available from professional organisations: breast cancer 

(European Society of Breast Cancer Specialists (EUSOMA)), 123 neuro-endocrine 

tumours (European Neuroendocrine Tumour Society (ENETS)), 124 and prostate 
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cancer (European Association of Urology (EAU)), 125  while the European Society of 

Medical Oncology (ESMO) leads an accreditation programme in palliative care. 126 

 
A number of  European networks of CCCs have been formed to address specific 

research areas and their translation. These include  Cancer Prevention Europe, 

bringing together ten  major centres with a focus on cancer prevention; 127 Cancer 

Core Europe, linking seven CCCs to help drive a  precision oncology agenda, with a 

particular focus on early-phase clinical trials128 and the European Organisation for 

Research and Treatment of Cancer (EORTC),  aligning multiple stakeholders  for  

delivery of high-quality translational and clinical trial research. 129 

Capturing the research activity of OECI centres  

The outputs of papers for each of the four groups (World, EUR32, EUR19, OECI), year 

by year, are presented in Table 10. European research output has grown more slowly 

than that of the world, reflecting the rapid increase in papers from China.  However, 

the growth in outputs for the 51 OECI-accredited centres as a grouping has increased 

slightly faster than the world as a whole, now accounting for 6.6% of world output (up 

from 6.3% in 2012),  and an increasing share of the output of the 19 European 

countries in which they are located (28.0% in 2021 (up from 22.2% in 2012)). 

 
Overall, OECI-accredited centres accounted for slightly over one quarter of the total 

for the top 19 European countries by output (Table 11), but this varied greatly, with 

Nordic countries at 50% and CEE countries at <15%.  The sum of the outputs of the 

51 OECI accredited centres exceeded the total by 68%, representing papers with 

authors affiliated to different OECI-accredited centres (thus, collaboration) but 

because there are many more centres than countries, this figure cannot be directly 

compared with the 30% for the 19 countries individually. The sum of the outputs is 

much larger than the corresponding figures for Europe countries as a whole  (EUR32) 

(+ 40%) and the world (+34%), with 199 countries in the WoS data.  This suggests 

that membership of the OECI accreditation programme correlates to more 

collaboration between centres than is the case between individual EU countries.  

 
By research domain for OECI-accredited centres, (Table 12) clinical trials are the most 

highly represented, followed by targeted therapy, epidemiology, and radiotherapy.  
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However, the centres collectively do relatively little research on quality-of-life.  This 

domain, together with screening and palliative care, is relatively neglected. For 

research on cancer anatomical sites (Table 13),  differences are less than those by 

research domain; they show a welcome focus of the OECI-accredited centres on 

oesophageal and lung cancers, which are often relatively neglected in Europe (Table 

7a-d).  OECI-accredited centres' concentration on breast and skin cancers relative to 

that of the world, reflects the greater burden associated with these cancers in Europe. 

 
A key questions in cancer research is the value of comprehensiveness, or 

concentration of resources, versus more distributed research networks.  Our data 

indicate a faster growth in cancer research outputs over the last 9 years from larger 

centres, which tend to be those who elected to go for OECI certification and have been 

accredited.  OECI-accredited centres saw a 100% growth of relevant cancer research 

publications from 2012-2021, compared to a 59% growth in the EUR32 group (Table 
10).    As a result, the proportion of cancer research papers from OECI-accredited 

centres within the EUR19 group rose from 22.2% to 28.0%.  This confirms what OECI 

has observed during its accreditation processes.  Larger CCCs, often supported by a 

small but targeted enabling central budget, are able to galvanise the full resources of 

universities/ institutes, spurring collaborations between physical sciences, 

mathematics, engineering and biosciences, increasing the reach of the research. 

OECI has seen a growth in the number of university hospitals establishing formal 

CCCs with a central governance, bringing together high-quality clinical care, clinical 

research, and translational research, and in many cases, discovery science.130   

Academic output has increase longitudinally in a substantial fashion as a result of more 

significant collaborations between the clinic and the laboratory. 

 
Geographical differences within the EUR19 were also observed (Table 11).  But the 

number of papers per annual GDP in both the two countries and five country groups 

show a remarkable congruence, ranging from 24 papers per billion euros GDP in 

France to 45 papers in Italy, albeit that purchasing power of the euro in those country 

groups has not been adjusted for.  Scientific outputs of CEE countries comes out at 

above the average for European countries, which is a promising development.  

Networking between centres is vital to cancer research;  it is universally acknowledged 

that key scientific challenges cannot be effectively tackled by cancer centres/institutes 
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acting alone. These collaborations involve investigators in multiple locations with a 

team science mentality, for example performing deep -omics studies at scale, and 

publishing results of clinical trials involving large numbers of patients in multiple sites. 

 
Clinical Research in Comprehensive Cancer Centres 

Critical mass and integration are also important for maintaining a throughput of high 

quality clinical trials, focussing on investigator-led studies.  Not only are numbers of 

eligible patients within the network vital, but also protected time for academic 

clinicians, supported by a team of research nurses, study coordinators and other 

professionals. These resources are generally more available in larger CCCs. This is 

confirmed by our findings (Table 12); a higher preponderance of OECI-certified CCCs 

significantly exceeding EUR32/EUR19 outputs in Clinical Trials (Phases 1-3); targeted 

therapies including immuno-oncology; genetics and discovery science; radiotherapy 

and epidemiology. One surprise is the lower ratio of surgical studies, which may be 

from University Hospitals not yet formed into CCCs or part of the OECI network.   

 
Regarding clinical trials overall (Figure 12 (A, B)), in 48 accredited OECI centres,  the 

number of open clinical trials and patients recruited annually divides into two 

designated groups. OECI CCCs and OECI Cancer Centres (CC).  The alignment 

across the two designations is remarkable. In the 31 CCCs, there is a large throughput 

of prospective interventional clinical trials, recruiting significant numbers of patients, 

with a median of 534 patients annually. This  is 3.8 times greater than their CC 

counterpart,  even without addition of observational or biomarker-driven studies. CCCs 

enrolled around 10% of patients to prospective interventional trials, compared to 3.4% 

within CCs (Figure 12C).  Phase I and I/IIA trials are especially concentrated in the 

large CCCs (Figure 12D),  with critical mass of expertise and patients to conduct such 

studies. Median CCCs conducted 23 studies, compared to the CC median of 2.  The 

very largest CCCs have around 100 open studies at any one time. 

 
Research budgets of CCCs and CCs, adjusted by purchasing power parity in the 

country in which the centre is located, are commensurate with the volume/spread of 

clinical research in the two groups, with median annual research budget of CCCs 

(€26.3M) 5 times greater than the median CC (Figure 13C).  However, some quite 

large cancer centres in Europe devote comparatively few financial resources to 

research, with concomitantly lower clinical research outputs (Figures 13A,13B). 
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The Funding of European Cancer Research  
 
Public sector/governmental funding for cancer research in Europe 
The Cancer Mission, the European Beating Cancer Plan, the EU for Health 

Programme, Horizon Europe and others all provide significant opportunities for 

research funding at supra-regional level. But it is important to learn from previous 

funding activities and align future resources to disease and research domains where 

they are most needed, heeding our intelligence on the  European cancer research 

landscape. National Funding Agencies should also align their funding schemes to 

relevant “in country” research priorities. 

 
Collaboration, including strategic partnerships between research funding 

organizations, is becoming increasingly important internationally, allowing 

coordination of investment in common identified priority areas, reducing duplication, 

and fast-tracking better outcomes. The International Cancer Research Partnership 

(ICRP)87 is an alliance that in 2022 includes more than 150 cancer research 

organizations from the USA, Canada, Europe, Japan, South Africa and Australia. 

ICRP maintains the only public source, worldwide, of current and past grants, totalling 

more than $100bn US dollars (USD) in cancer research funding since 2000. ICRP 

member organizations submit project-level data for their research portfolios to the 

ICRP database,88 including PI name, host institution, city, country, funding 

organization, project title, abstract, start and end date, and total funding amount. Each 

project is assigned to one or more cancer anatomical sites and research domain. The 

research domain classification (CSO) includes 34 codes, grouped into six categories 

(Biology, Aetiology, Prevention, Early Diagnosis and Prognosis, Treatment, and 

Survivorship and Cancer Control). All fields (with the exception of funding amount) are 

visible on the ICRP public website; funding amount is visible to partners who contribute 

data. The database includes current and historic projects, enabling researchers to 

identify potential collaborators and to avoid duplicating previous or existing research. 

It is estimated that ICRP captures over 60% of global cancer research funding.  

 
Overview of European public sector/governmental funding for cancer research  

From 2010-2019, a total of 24,394 individual projects (value €16.7 Billion (B)) were 

identified in the ICRP Database that could be coded to cancer anatomical site and 
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research domain (Figure 14). From internet searches of annual reports, we estimate 

that an additional €4B of European cancer research was funded during this period, but 

could not be analysed in detail, as project-level data could not be sourced. Thus, the 

overall public sector funding for European cancer research (government or 

philanthropic) was estimated at €16B-€21B over the 10-year period (Figure 14). 
 
European Cancer Research Funding by research domain 

Analysis of European cancer  research funding by research domain (Figure 15) 
indicated that between 2010-2019, treatment (CSO5) received the highest level of 

investment, closely followed by biology (CSO1). Prevention (CSO3) received the least 

investment. Between 2010 and 2019, the pattern changed (Figure 16), with increases 

in funding proportion to Diagnosis, Detection and Prognosis (CSO4) (from 19% to 

23%),  and Treatment (CSO5) (from 27% to 32%), suggesting that the research 

portfolio is becoming more translational/clinical. Funding for Biology (CSO1) and 

Aetiology (CSO2) decreased, (from 34% to 29% for CSO1 - Biology, and from 11% to 

6% for CSO2 - Aetiology). Investment in Cancer Control and Survivorship research 

(CSO6) increased by 1.5 percent (5.6% to 7.1%), an encouraging trend. Research into 

primary prevention (CSO3) was very low, <4% of the overall European cancer 

research portfolio. However, there was a very small increase in the percent investment 

for Prevention research from 3.4% (2010) to 3.7% (2019). The research domain profile 

was similar to the international portfolio131 (Figure 15), with a higher emphasis on 

discovery biology, diagnosis and treatment than on aetiology, prevention and cancer 

control/survivorship), reflecting our findings on cancer research outputs.  

 
European Cancer Research Funding by cancer anatomical site 

Investment in non-site-specific research was highest (>50%) (Figure 17); this included 

either basic/discovery research, or research relevant to multiple cancer sites (e.g. pain 

control/palliative care). 48% of codeable projects were related to specific cancer 

anatomical sites. Figure 18 illustrates the percent investment by cancer anatomical 

site, compared to incidence and mortality trends for those cancer sites in Europe132 

Breast cancer research received the highest level of investment (18% of site-specific 

investment), followed by Colorectal cancer (12%) and Leukaemia (12%). The pattern 

of investment showed broad correlation with cancers of high incidence/mortality 

(Figure 18), but with some notable outliers (lung, bladder, stomach) where percent 
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investment was significantly lower than percent mortality, again reflecting our 

intelligence from mapping the cancer research landscape by publication output.  

 
Our evaluation of European cancer research spend does have some limitations. At 

least €4bn (approximately 18%)  of investment could not be included for in-depth  

analysis, as project-level data were not available in the public domain for coding. 

Investment by country is included (Appendix III) along with estimates of additional 

funding for cancer research that could not be coded in detail. While sharing data 

(project titles/abstracts) to enable detailed analysis of the funding landscape can be 

challenging, both due to data availability and obtaining permission to share data, 

inclusion of additional datasets would provide  a fuller picture of the cancer research 

funding landscape, allowing research strengths and weaknesses  to be calibrated and 

enabling collaboration and further investment to fill gaps in research. A full picture of 

the European research portfolio will also be invaluable in understanding more 

precisely the impact of COVID-19 on cancer research investment and capacity. 

 
Strengthening  cancer services and systems research for Europe 
 
Ensuring precision oncology research is part of a broader research portfolio 

The ‘pharmaceuticalisation of cancer care’ across Europe133 risks being somewhat 

reductionist in pursuing improving outcomes, pivoting research and public sentiment 

away from the evidence-based reality that early diagnosis, high-quality surgery and 

radiotherapy and systems research contribute significantly to better cancer outcomes 

for populations. Precision oncology has a critical place and is showing increasing 

promise, but needs to be proportionate and contextualised to its contribution to 

improved citizen/patient outcomes. The new generation of precision oncology 

medicines, including immuno-oncology are exciting and indicate clear potential; 

genuine advances were presented at the  ASCO Conference in Chicago in June 2022, 

but these new agents are also expected to collectively contribute to 70% of total cost 

of active care in Europe by 2025,134 reopening the cost versus value debate. 

Furthermore, there is now ample evidence that a substantial proportion of research in 

precision biopharmaceuticals is not delivering clinically meaningful benefit.135 

 

An overemphasis on precision oncology also risks reinforcing the notion that achieving 

the best for patients  can simply be addressed by ensuring cutting-edge technologies 
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are available,135 ignoring the wider social and economic contexts within which people 

live and that will ultimately influence their outcomes.136,137  Accumulating evidence 

shows that novel biopharmaceutical treatments tend to deliver value at the margins at 

best and may not contribute significantly to reducing cancer mortality at population 

level,138 Investing more in biomedical research and technologies, without building the 

wider cancer research base, is therefore unlikely to deliver better, more affordable, 

more equitable progress in European cancer outcomes, without addressing the health 

system barriers to optimum cancer care delivery.139 

 

The value of  health systems/implementation science research 

It is health systems which fund, organise and deliver cancer care. The wider political, 

economic and societal context within which they are embedded define the 

accessibility, affordability, equity and outcomes of cancer control interventions140, 141 

These aspects set the parameters for policies/strategies that help protect people’s 

health (e.g. legislation on unhealthy commodities such as tobacco and alcohol), define 

options for early detection and prevention (e.g. HPV vaccination), when and how 

people seek care, what treatments are available and where, who gets these 

treatments, their cost and cost-effectiveness, and the quality of care delivered. Health 

systems research frames the science by defining research ecosystems and prioritising 

what will help realise the greatest improvements in outcomes.142 

 
Health systems, and the cancer services and systems within them are complex. To 

address the myriad factors which ultimately influence patient outcomes at the 

individual and population level, requires a more balanced research portfolio which 

prioritises health policy and systems research (HPSR) as well as implementation 

science. This would enable a  much deeper understanding of the multiple factors 

acting at different levels, their interconnections, and the priorities, agency and power 

of the various actors within and across systems that influence cancer outcomes. 138 

This requires convening a wide range of scientific disciplines and professions, from 

political science to applied health services research, implementation science to 

epidemiology, geography to economics and anthropology to behavioural psychology. 

However, most cancer research funders do not consider these domains a priority for 

funding, potentially because the impact that investment in cancer systems and policy 

research is at national/international level and not immediately visible to clinical and 
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patient communities. Strategic imbalances in funding and policy exist, leading to a 

devaluation of global cancer care due to a focus on marginal gains. Prioritisation and 

targeted investment could serve to address this imbalance.  

 
There is an emerging understanding of political economy and its importance to 

ensuring equitable, efficient cancer care, research delivery and sustainable funding 

e.g. HTA, commissioning and reimbursement systems, and pharmaceutical 

regulation. 143 However, the benefits for outcomes, affordability and equality achieved 

by implementing multi-layered governance from mandated clinical practice guidelines 

through to sophisticated HTA mechanisms, coupled to pricing and reimbursement 

models is not being universally replicated across all European countries.144,145 

 
Implementation science as a driver of innovation 

No innovation improves patient care and outcomes without first navigating its way 

through the health system. Healthcare systems determine the breadth and extent of 

innovation by creating the environment for translational and clinical research. 

Implementation and scale-up, both intrinsic aspects of health systems strengthening, 

further determine whether an innovation is affordable and pro-equity. Yet in a system 

where you pay to play so to speak, global cancer research largely focuses on 

discovery science and systemic therapies.146, 147 A recent analysis reviewing 

publication outputs in lung cancer found that 60% of research focused on systemic 

therapies and discovery science research, compared to 8% on radiation research, 4% 

on early diagnosis and 2% on screening research. 148 

 
What gains could potentially be made from a greater emphasis on implementation 

science for early diagnosis and more effective curative loco-regional treatments? 

Improving our understanding of how to minimise disparities in access to care through 

health services research, could make a huge difference to population-level survival, 

yet for example only 2% of radiation research is devoted to this area.149 There is an 

urgent need for cancer research funders, particularly federal and philanthropic,  to re-

assess the balance of their research portfolio investments and their overall strategic 

direction. Areas like precision oncology will only prosper and deliver within in a fully-

fledged health system, informed by health systems/ implementation science research. 
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Cancer Prevention Research Activity and Funding in Europe 
 
Who funds cancer prevention research in Europe? 

Our analysis reveals that 11% of cancer research papers published between 2008 and 

2021 focussed on prevention research and were supported by 243 European funders, 

representing 16% of all European cancer research funders (Figure 19b). European 

not-for-profit prevention research funding organizations account for 45% of the total 

spend (Figure 20a). Governmental sources (including the European Commission) 

represent 31% of cited organizations, but received 48% of funding acknowledgements 

in our dataset (Figure 20b). While a direct link between funding acknowledgements 

and funding received cannot be established, it nevertheless provides indirect 

intelligence of which funder may be supporting relatively more or less research in 

cancer prevention, compared with other research domains. Thus, government funders 

support more cancer prevention research than typical not-for-profit organizations. 

Maybe unsurprisingly, only 8% of prevention research funders are for-profit entities, 

while they account for 17% of funders of all cancer research (Figure 20a). 
 

Cancer prevention research funders are present in 23 European countries (94% EU). 

Number of funding acknowledgements per country were compared as an indicator of 

overall spend on cancer prevention research. UK, Germany and Italy are the three 

most acknowledged countries in cancer prevention research publications. Restricting 

the scope of funding acknowledgments to not-for-profit organizations, UK, Spain and 

Sweden are the most active in cancer prevention research (Table 14). 
 
Another element of the European cancer prevention research landscape is the 

absence of prevention research infrastructures. At European  and national levels, 

infrastructure for cancer prevention tends to be fragmented. There are few examples 

of prevention research centers/research networks. Out of the 32 European research 

networks identified, only two are involved in (but not dedicated to) prevention research, 

reflecting wider structural issues where major CCCS are heavily focused on discovery 

science and biopharmaceutical research, including clinical trials. 

 
Is Europe leading the way in cancer prevention research? 

A comparison between global and European levels in prevention research funding 

indicates that Europe does slightly better, with more European cancer research 
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funders in prevention research (16%) than in the World (12%) (Figure 21a, 21b). 
European not-for-profit organizations are also more involved in prevention research, 

accounting for 45% of European cancer prevention research funders (Figure 20a)  
and representing 13% of all European not-for-profit organizations funding cancer 

research (Figure 21b). In comparison, 34% of cancer prevention research funders in 

the World are not-for-profit entities (Figure 20a), representing only 7% of all not-for-

profit organizations funding cancer research (Figure 21a).  European not-for-profit 

organizations are acknowledged in 31% of cancer prevention research papers; this 

percentage drops to 20% for the World (Figure 20b). 
 
Cancer prevention research funding is another relevant element of comparison. The 

total number of European funding sources for cancer prevention research has more 

than doubled since 2008, resulting in a proportional increase in prevention research 

publications. This is primarily due to the multiplication of not-for-profit organizations 

and governments involved in prevention research, as the number of other types of 

funding e.g. industry has stagnated. However, while interest in prevention research is 

growing globally, the last six years have seen a slowdown in the growth rate and spend 

by European cancer prevention research funders (Figure 22). 
 
Primary prevention: a (consistently)  neglected research area 

A break-down by research domains within cancer prevention reveals that secondary 

prevention is the most funded area (52% of European cancer prevention research 

funders), closely followed by aetiology (47%) (Figure 22a)). Primary prevention is the 

least-funded area, though higher in Europe (25%), compared to the World (20%) 

(Figure 23a). This means that <4% of the 1477 European cancer research funders 

identified are interested in primary prevention research, concordant with the outputs 

(bibliometric) analysis and reflecting long-term failure of research funding 

organisations to properly balance their research portfolios and funding. Not-for-profit 

funders represent 45% of secondary prevention funders, acknowledged in 32% of 

secondary prevention research papers (Figure 23b, 23c). In contrast, they are 

acknowledged in only 12% of primary prevention research papers. Governments 

(including the European Commission) are active in primary prevention, with 56% of 

primary prevention funders identified as governmental entities and 86% of primary 

prevention research papers  containing government funding acknowledgements. 



43 
 

 
These results are in line with earlier studies that identified primary prevention as the 

cancer research domain attracting the least funding.91 Investment in primary 

prevention has often been neglected partly because the impact may take several 

decades to emerge, and is difficult to measure. But primary prevention also offers the 

most advantageous approach to reducing cancer (and other Non Communicable 

Diseases (NCDs)), by reducing exposure to common risk factors and therefore 

producing important co-benefits for health.150 

 
Our findings on cancer prevention, particularly primary prevention underfunding, led 

to additional analysis on cancer prevention and implementation science. 

Implementation science links research and practice to accelerate development and 

delivery of public health improvement approaches.151 It is thus crucial to ensuring that 

cancer prevention is effective. A sample of 2000 European cancer prevention research 

papers from the last five years was checked and coded to identify implementation 

science projects. Only 7% of European cancer prevention research papers were 

classified as implementation (9% in the World), demonstrating that cancer prevention 

research, and especially implementation science, remain underfunded, in comparison 

to other research areas. This imbalance must be rectified, otherwise enhancing cancer 

prevention and  adhering to World Cancer Research Fund/ American Institute for 

Cancer Research lifestyle recommendations will be compromised. 152 

 
 
Early Detection of Cancer – the need for better screening and earlier diagnosis  
 
Research to promote early detection of cancer 

While enhancing cancer prevention research is a critical (but under-resourced) 

component to primary prevention policy development  across Europe,  it must be 

accompanied by a clear strategic focus on research that improves  secondary 

prevention, through earlier detection of cancer.  When identified at an earlier stage, 

cancer is more curable and less expensive to treat. Additionally, health systems which 

deliver early detection through cancer screening and early diagnosis    will ensure more 

cost-effective cancer control for citizens, patients and society. Importantly, it is  

estimated that up to one third of cancer cases in Europe can be positively impacted by 

an early detection approach, including some of the commoner causes of cancer 

mortality, (breast, colorectal cancer).153 The International Agency for Research on 
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Cancer (IARC) estimates that women who attend breast cancer screening 

appointments have a 40% reduction in their risk of dying from breast cancer, 154 with 

over 21,000 deaths per annum prevented, 155 Secondary prevention also makes sense 

from a health economic perspective; the total cost associated with managing late-stage 

colorectal cancer is at least 10 times higher than for early-stage disease.156 

 
Disparities in Cancer Screening 

In 2003, the European Council of Health Ministers issued recommendations for the   

implementation of cancer screening programmes to reduce the burden of certain 

cancers in Europe.157 These recommendations included a shared commitment by EU 

MSs  to  implement systematic population-based national (or regional) screening 

programmes for breast, colorectal (respectively the third and second leading cause of 

death due to cancer in the EU) and cervical cancer. These three cancers are  

collectively responsible for nearly 300,000 deaths in the EU annually. As of 2020, 25 

EU countries had introduced population-based screening for breast cancer, 22 for 

cervical cancer and 20 for colorectal cancer. 158  Despite improvements in cancer 

screening since 2003, It is an indictment of European cancer screening policies and 

their implementation that almost 20 years later, population-wide screening 

programmes are not universal in all European countries, leading for example  to 

cervical cancer  mortality over four times the EU average in Romania.159 

 

Disparities in coverage for cancer screening 

Coverage of respective target populations by screening also remains very low, at 14% 

on average across the EU for colorectal cancer. 160 Wide disparities exist, both across 

European countries, with breast cancer screening coverage for instance ranging from 

6 to 90%,161 and across social groups, as women of lower socio-economic have less 

access to screening, Over 12,000 deaths could be avoided annually from breast 

cancer, if maximal coverage was achieved throughout the EU. 162 Cancer screening 

programmes achieving the best coverage were also those with the most rapid recovery 

from  the pandemic, showing how best practices in screening  directly relate to more 

equitable citizen access and increased resilience to health crises. 

 
Disappointingly, all screening rates show wide variability between European countries 

and, in some cases, between specific regions within country. In countries where 
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population-based cancer screening programmes were actively implemented, 

examination coverage rates ranged between 17%-84% (breast cancer screening), 

1%-53% (colorectal cancer screening), and 4%-71% (cervical cancer screening).163 

These figures are not acceptable and must be improved. Coverage of >70% of the 

target population by screening (recommended  by WHO) was only achieved by five 

EU MSs and the UK for breast cancer, by no EU MS for colorectal cancer, and by one 

EU MS  for cervical cancer. 164 Additionally, participation rates of >65%, (European 

Council of Health Ministers target), was only achieved by nine EU MSs and the UK in 

breast cancer, by only two EU MSs in colorectal cancer, and by three EU MSs  in 

cervical cancer 165 While a more recent focus on seeking to improve what are 

exceedingly  disappointing figures may yield   a degree of  improvement, these data 

and the associated health inequities that the lack of national comprehensive screening 

coverage has precipitated, are inextricably linked with inadequate adherence by both 

policy-makers and medical professionals to the quality metrics required. This, allied to 

a variety of organisational issues, are  hampering both access to and participation of 

those at risk in efficient screening to ensure the earlier detection of cancer. 

 
Broadening of cancer screening programmes to other cancers 
 
There have been significant considerations on developing  additional cancer screening 

programmes for other cancer anatomical sites, with a particular focus on lung cancer. 

While WHO and the EU co-funded Cancer Control Joint Action (CanCon)  have 

indicated that further evidence is required,166 recent research studies by European 

disease-based communities have provided evidence to support the case for  low-dose 

computed tomography (CT) screening for lung cancer.167 The development and roll-

out  of lung cancer screening  would help in tackling the leading cause of cancer death 

in the EU, responsible for an estimated 296,140 deaths in 2018168 

 
Early Diagnosis of Cancer  

Despite many public health efforts, awareness of cancer warnings signs remains  low 

among the public. 169 A more prominent  role for primary care providers is essential for 

successful implementation of early detection strategies. 170,171 Although delivering 

optimal  cancer screening can be highly effective, it only involves a very small minority  

of the 200+ cancer types that affect the European citizen. Currently, >75% of cancer 

cases are not detected through a screening approach; including 40 of the most 
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frequent and more lethal cancer types. Worryingly, a pan-European survey of >4,000 

patients with cancer, revealed  that for 30% of those  patients whose cancer was 

detected outside of screening, their original  diagnosis was not cancer, sometimes on 

multiple occasions, 172 emphasising the challenges for effective early cancer detection. 

 

From a research perspective,  risk-based early detection to help diagnose cancer is 

attractive, helping deliver earlier, better and more equitable cancer diagnostic capacity 

for European citizens.  For breast cancer, incorporation of  genetic risk prediction 

based on family history and polygenic risk scores 173 can be effective, from clinical, 

female and health economic perspectives. For colorectal cancer, employing the  

Faecal Immunochemical Test (FIT) as a decision tool for triaging patients  for 

colonoscopy was successfully employed  to ensure early detection of colorectal 

cancer, despite the impact of COVID-19 and national lockdowns on the  urgent 

diagnostic pathway. 174, 175 Not only did this approach help save lives, it also allowed 

colonoscopy  capacity to be managed more efficiently. In lung cancer, low-dose 

computed tomography (LDCT), 167 can be targeted  to at-risk populations. Self-

collection approaches for screening (e.g HPVCheck)176 are increasingly being 

adopted. 

 
Inefficiencies and workforce pressures in diagnostic pathology 

Critical to achieving a robust cancer diagnosis  is timely patient referral for diagnostic 

confirmation and accurate cancer staging, both of which inform decisions on  optimal 

treatment decisions for the patient. However, in an All.Can survey, >25%  of surveyed 

cancer patients highlighted  that diagnosis, and in particular the tardiness of the 

diagnostic process,   was the most inefficient aspect of their cancer journey, impacting 

negatively on their entire experience of care. 172 From a workforce perspective, 

pathologists and clinical scientists play a pivotal role in helping to deliver accurate and 

timely cancer diagnosis. However, workforce shortages for these disciplines are 

significant, as we previously highlighted in the Lancet Series on Pathology and 

Laboratory Medicine. 177 Lack of a suitably-trained pathology workforce will also impact 

on  the ongoing development of precision oncology approaches, particularly as 

laboratory test complexity increases, including molecular profiling of individual 

patients’ tumours, to help select patients for  the most optimal therapeutic intervention.   
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Human papillomavirus  (HPV) and cancer 
 
HPV-driven cancers 

HPV  causes ~5% of all cancers in women and men worldwide. 178 From a European 

perspective, ~2.5% of cancers are attributable to HPV. Widely recognised as  the 

causative agent in cervical cancer; it is also involved in the aetiology of anal, 

oropharyngeal, penile, vaginal and vulval cancers. There are around two hundred 

different types of HPV, twelve of which  are associated with a high cancer risk. 178 HPV 

is responsible for ~87,000 of cancers across the WHO European region. 179 Recently, 

there has been a marked increase in the incidence of oropharyngeal cancers, 

particularly in men. 180 In the US, HPV-positive oropharyngeal cancer has overtaken 

cervical cancer as the most common HPV-associated cancer type. 181 

 

Screening for HPV-driven cancers 

Cervical cancer screening can reduce cervical cancer mortality by up to 90%,182  

Currently, there are no screening programmes available for other HPV cancers, 

including those affecting men. More research is needed into potential screening 

programmes for these demographics. Dentists and dental hygienists also have an 

important role to play in opportunistic detection of oral lesions associated with 

oropharyngeal cancer,  but more research is required to precisely delineate the 

benefits. The worrying recent increase in oropharyngeal  cancer detection may reflect 

the indirect impact of the pandemic when dental surgeries were shut, often for many 

months. From a screening perspective, HPV testing is recognised through the 

European Guidelines for Quality Assurance in Cervical Cancer Screening as the most 

accurate and effective  method of cervical cancer screening, 183 and is being adopted 

by an increasing number of countries in place of cytology-based screening. 184 

 
HPV Vaccination 

An impressive 100% vaccine effectiveness has been demonstrated over 12 years in 

four Nordic countries; no cases of high-grade cervical dysplasia were found in a large 

sample of vaccinated women. 185 Incidence of genital warts (also caused by HPV) has 

also been significantly reduced by HPV vaccination. 186 The US Food and Drug 

Administration (FDA) has approved vaccination as a means of preventing head and 

neck cancers caused by HPV. 187 Vaccinating both sexes provides an effective and 
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faster approach to preventing or reducing the incidence of cancers and other HPV-

related diseases (Box 11). A universal approach could the elimination of HPV-driven 

diseases possible, even with moderate levels of vaccination uptake (50-75%).188 The 

European Centre for Disease Prevention and Control (ECDC) has indicated that  

universal vaccination is a cost-effective option to prevent all diseases where HPV is 

implicated. 189 A total of 26 EU countries now provide national HPV vaccination 

programmes for girls, while 40 of 54 countries across the WHO European region have 

national HPV vaccination programmes. A total of 26 countries within the WHO region 

are including boys in their national HPV vaccination programmes. 

 

Research indicates  that there is wide variation in European citizens’ perceptions on 

the safety of HPV vaccination. In Northern Europe, 73% of people believe that vaccines 

are safe, but this drops  to  59% in Western Europe  and a lowly 40% in Eastern Europe. 
190 ‘Vaccine hesitancy’ is linked to a number of factors including:  insufficient and 

inadequate information about vaccination; misinformation about potential side effects; 

issues around trust in health authorities, doctors and new vaccines; and a perception 

of low vaccine effectiveness.191 However, these views may change with the recent 

success of COVID vaccines. 

 
Lack of knowledge on HPV and cancer 

Many people currently lack basic knowledge about HPV and its associated risks. In the 

UK, despite HPV systematic cervical cancer screening since  1988 and vaccination for 

girls  from 2008, a survey found that only 37% of participants  had even heard of HPV. 

192 Of these, 70% were aware that HPV could be transmitted during sex, and ~40% 

recognised that HPV could cause oropharyngeal cancer, but only 64% were aware of 

the existence of a  vaccine that could prevent HPV-associated disease. A study of 

17,000 Europeans across 10 countries found that 70% of participants  were not aware 

that HPV could cause cancer in males. 193 

 
 
 
Prioritisation of Radiation Therapy and Surgical Oncology research in Europe 
 
Radiotherapy and surgery are essential treatment modalities to help improve cancer 

outcomes, exert improved cancer control, and deliver appropriate palliation. Over 50% 

of cancer patients have an evidence-based intervention with radiotherapy and/or 
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surgery at least once in the course of thweir disease ref. However, there is a paucity of 

research focus/funding for these two important domains.  

 
Gaps in Radiation oncology research   

While radiation therapy is a core component of modern cancer treatment, the data that 

we have presented highlights a lack of prioritization of radiation research relative to 

research on other cancer treatment modalities, particularly systemic therapy and 

precision oncology. Additionally, radiation research tends to be somewhat 

unbalanced.  Previous analysis from a global perspective  has shown that  ~50% of all 

publications in this domain relate  to the preparation/delivery of radiation therapy, 

combined-modality regimens, and dose fractionation studies, with very little focus on  

health services research, palliative care, and quality-of-life studies.194 Trial-related 

publications represented only 5.1% of total radiation research output. These data 

emphasise the need to invest in  research related  to loco-regional cancer treatments 

such as radiotherapy. Randomized clinical trials are often difficult to execute - due to 

the complexity of radiotherapy innovations, high up-front investments and strong 

operator dependency. These challenges are further intensified by the limited research 

budgets available for radiation oncology research,ref and in the challenge of  

implementing the evidence into clinical practice.ref For instance, an anonymous, 

electronic survey, distributed to radiation oncologists through the European Society 

for Radiotherapy and Oncology – Global Impact: Radiation in Oncology (ESTRO-

GIRO) initiative, revealed significant variation in hypofractionation, especially across 

specific curative approaches and between geographical regions, in spite of the 

available literature evidence.195 

 
Since 2012, the ESTRO Health Economics in Radiation Oncology project (ESTRO-

HERO) has focussed on health systems research, developing an evidence-base for 

radiotherapy availability, access, cost and reimbursement across European 

countries.ref To foster the diffusion and clinical implementation of innovative 

radiotherapy interventions, ESTRO-HERO is now developing an evidence-based 

value framework for radiation oncology.ref Analysis of available  frameworks in 

oncology such as the ESMO Magnitude of Clinical Benefit Scale (ESMO-MCBS), the 

ASCO Value Framework, and the National Comprehensive Cancer Network Blocks 

indicated that  these frameworks are not immediately transferable to loco-regional 



50 
 

cancer treatments such as radiotherapy. They require a greater focus on the  patient 

perspective, considering the broad spectrum of endpoints that are most relevant to the 

patients undergoing radiotherapy; as well as a more blended approach to evidence-

generation, diversifying for new radiotherapy technologies, techniques and treatments 

[REF]. ref Alternatives to randomized controlled trials have been suggested and are 

under evaluation, such as the model-based approach in proton-beam radiotherapy 

[REF], ref the R-IDEAL framework for MR-guided radiotherapy ref or the collection of 

RWE, as part of an evidence development programme.ref 

  

In the context of the Europe’s Beating Cancer Plan and the Cancer Mission, the need 

to collect radiation-relevant information deploying data analytics and AI approaches is 

evident,  Such data should  inform  research  developing predictive models for radiation 

treatment outcomes, empowering  a more tailored and personalised approach  for 

each patient’s treatment. There ia a need to evaluate which new radiotherapy 

technologies and treatment modalities are emerging to ensure that radiotherapy 

innovations are accessible across Europe. Analysis of data from both clinical trials and 

in the “real world” will allow information on therapeutic efficacy and effectiveness, while 

quality-of-life and patient-reported outcomes should  be captured and assimilated.  

Turning this data into intelligence  will both facilitate the best therapy for each patient 

but also allow patients’ quality-of-life readouts to inform future research priorities for 

patients living beyond cancer.  

 
To assure access to the most optimal radiation treatment for each cancer patient in 

Europe, a dual focus on treatment optimization, with the aim to guarantee the best 

clinical outcome and quality-of-life for the individual patient, and health system 

optimization, guaranteeing equitable access to valuable innovations, considering the 

societal perspective, is required. Beyond the need for research that deepens our 

understanding of how new radiotherapy interventions impact patient benefit, there is 

the need to perform research defining the value of these radiotherapy innovations, in 

order to support their implementation in the clinic. Focusing on health services 

research and implementation science approaches to address inequalities across 

Europe is urgently required, as these research domains have been underrepresented 

in radiation and radiotherapy research.  
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Gaps in  surgical oncology research   

Cancer surgery remains a critical yet underdeveloped domain for research. Through 

a services/systems lens, the World Bank’s Disease Control Priorities 3 (DCP3)196 

focused on the trade-offs between centralized and de-centralized approaches to 

cancer surgery and capacity- and capability-building for the breadth of the surgical 

workforce needed to deal with cancer, including the challenges, both economic and 

practical, of scaling up different models. 197 However, the Lancet Oncology 

Commission Global Cancer Surgery: delivering safe, affordable, timely cancer 

surgery198  took a deep, broader strategic view, highlighting both care and research 

needs and deficits: >80% of people diagnosed with cancer worldwide requiring a 

surgical procedure at some point in their treatment; ¾ of cancer surgery are judged to 

be unsafe, not delivered, or unaffordable. 199 Furthermore, this Commission found 

dramatic deficiencies in the research ecosystem to support cancer surgery.  

 
Across Europe, cancer research funding organisations have not stepped up to the 

challenge of delivering more surgical oncology research. Perusal of the EU Clinical 

Trials register reveals that surgical oncology only comprises 6.1% of cancer clinical 

trials.ref In part this is a systemic problem. High-income funders are increasingly 

inward-looking, focused on discovery cancer science and biopharmaceutical 

research199 Additionally, <4.5% of cancer research activity over the last decade was 

in collaboration with LMICs (of this cancer surgery research was <0.1%). Furthermore, 

there is little evidence that cancer surgery is a priority commensurate with the surgical 

need.200 Reflecting on previous analysis in 2012 where, based on bibliometrics, <5% 

of total global (including European) cancer R&D expenditure was on surgery, little has 

changed. Our updated 2022 analysis found almost no progress. Instead, research 

funding organisations and advocacy groups continue to focus on access to cancer 

medicines. 201 The realpolitik of cancer surgery is that it remains marginalised, 

politically, on the European stage. However, with the rise of new advocacy 

movements, for example global diagnostics, 202 the opportunity exists to re-integrate 

cancer surgery as part of a broader political discourse, reflected in the Europe’s 

Beating Cancer Plan focus on enhancing surgical oncology and emphassing its 

position as a pillar of cancer treatment.  
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European cancer surgical research has, however, innovated in numerous areas, for 

example in the impact of technology, in particular robotics and to a lesser extent 

minimally-invasive surgery. Technology innovation is fundamental to cancer surgery; 

however, robotics has had a highly disruptive impact on services and systems. What 

data we have, mainly from Nordic countries and the UK, strongly suggests that these 

novel technologies, if not properly implemented in a managed cancer care system, 

can be anti-equity, distorting cancer surgical systems which then adapt to deliver  

these high-cost, high-end technologies.203 Technological innovation has often come 

at the expense of surgical systems’ strengthening, primarily due to the failure to bring 

cancer surgery into the orbit of HTA and more managed systems planning. 204  

 
Cancer surgery has, however, been a rich area for health services/policy research in 

Europe, with a long history of research into performance metrics, models of care, and 

surgical workforce. These analyses have helped underpin policy intelligence for 

national planning, reflecting the importance of a broad surgical oncology research 

strategy, embracing technological innovation and health systems research. 205 

 
Ensuring a Person-Centric Approach to Cancer Research and its translation  
 
A Patient Centred Approach: The European Code of Cancer Practice  

A patient-centred approach, where patient involvement and engagement is facilitated 

and promoted, helps bridge the gap between health research, policy, and patient-

centred practice, increases transparency, leading to more meaningful outcomes. 206 In 

the Introduction to this Lancet Oncology Commission, we highlighted how the 

European Cancer Patient’s Bill of Rights and the Europe of Disparities in Cancer 

initiatives helped deliver patient-centred cancer care and research activities across  

Europe. Continuing this theme, the recent establishment of the European Code of 

Cancer Practice by E.C.O. places patients at the centre of both cancer control and 

cancer research agendas in Europe.  The European Code of Cancer Practice (Figure 
24)207 is a citizen and patient-centred initiative, highlighting  the core requirements that 

people should expect, in order to receive good quality  clinical cancer care and be 

involved in cancer research activities  within their health system.  

 
The Code  sets out a series of 10 key overarching rights (Box 12), 207 signposting what 

European patients (whether they be paediatric, adolescent or adult) should expect 
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from their health system, including incorporation of research as a critical component 

at all stages of their cancer journey, in order to achieve the best possible outcomes.  

The Code has been co-produced by a team of cancer patients, cancer professionals 

and patient advocates, to underpin a framework for the delivery of optimal cancer care 

and patient-centred cancer research. The 10 rights provide specific support for the 

cancer patient and their family/carer and are articulated in detail in Box 13. 207 

 
Legitimacy of each of these 10 overarching rights has been underpinned by a 

combination of the best available medical literature, evidence-based guidelines and 

research intelligence,207  including the Essential Requirements for Quality Cancer 

Care (ERQCC) series,208 which have been  developed by E.C.O. The European Code 

of Cancer Practice is designed to be of value and support to people with cancer, 

people at risk of cancer, people living beyond cancer, carers, parents/guardians, 

patient advocates, educators, researchers, health professionals and their trainees.   

 
Currently, the Code  has been translated into 28 languages, facilitating its 

dissemination and deployment across Europe. EU Health and Food Safety 

Commissioner  Kyriakides has committed to use her office to support dissemination of 

the European Code of Cancer Practice;  providing both a ringing endorsement of the 

Code’s relevance and impact in Europe, as well as an invaluable support for its 

widespread dissemination and implementation. The 10 overarching rights of the Code 

align to the  Focussed Topic Networks hosted by E.C.O (Figure 1).   
 
Living beyond cancer 
 
Research on Cancer Survivorship 

As 5-year and 10-year cancer survival from many cancers have improved 

substantially, there is a need for greater focus on  ensuring that those living beyond 

cancer attain a better quality-of-life,  both physically and psychologically, and are 

actively re-integrated into society. In Europe, research must focus on the challenges 

that increased levels of cancer survival will bring. There are now 20 million European 

citizens living beyond a cancer diagnosis and this will continue to rise.ref 

Improvements in  survival are juxtaposed with a range of issues, either as a 

consequence of the cancer itself (or its comorbidities), or of the treatment the patient 

received to control their cancer. These issues may reflect physical (e.g. side effects, 
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complications, chronic pain, co-morbidities) and/or psycho-social aspects (e.g.  

cancer distress, cancer stigma, professional and financial difficulties, relationships, 

including intimacy and fertility.209 

 

Comorbidities are particularly common in cancer patients,210, 211 with research 

indicating that the majority of cancer patients report at least one comorbid condition. 

212 Such comorbidities and their complications are very diverse -  cardiovascular 

diseases (arrhythmias, heart failure, hypertension, myocardial infarction), thrombosis, 

stroke, pulmonary disorders, diabetes, obesity, dietary disorders, liver diseases, 

neurological and mental health disorders.. 213, 214 From a psycho-social perspective, 

the evidence  indicates that psycho-oncology services must be  an integral 

component of the comprehensive multidisciplinary care provided to cancer patients 

and survivors throughout their cancer journey. 215 

 
Inequalities in managing the long-term impacts of cancer 

Unfortunately, management of the long-term impacts of cancer and its treatment is 

not consistent across European countries, emphasising the  need to ensure equal 

access to survivorship care and support for European citizens. Additionally, the lack 

of consistency in regulations that should protect those living beyond cancer against 

financial, professional and social discrimination across different European countries 

propagates further inequities, compromising the cancer survivor’s ability to live a full 

life. We need a more truly patient-centred approach, that aims for an optimal quality-

of-life throughout the entire cancer journey and promotes active re-integration back 

into society (Box 14). 216 We also need new research-informed approaches to 

survivorship care. This includes developing risk-stratified pathways that optimize 

coordination between cancer specialists and primary care physicians, based on the 

“whole person” needs of the individual.217 

 
Delivering a cancer survivorship research agenda 

In association with EACS and ECPC, we focus on delineating specific survivorship 

research and innovation challenges that Europe is currently facing and propose 

tangible solutions that can be embedded within an overarching cancer survivorship 

framework. Previously, we performed in-depth analysis of the state of the science in 

cancer survivorship and identified specific research domains that should be developed, 
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218, 219 in order (as part of a wider focus on cancer research) to embed cancer 

survivorship research as an active component of the Cancer Mission.219 We have 

prioritised three distinct Cancer Survivorship Research and Innovation Pillars (Box 15) 
that we propose should be the thematic areas  of particular focus for a European 

Cancer Survivorship Research and Innovation Plan.  Within these  pillars, we highlight 

the challenges (Box 16 - 18) and propose a series of recommended solutions that will 

firmly empower  cancer survivorship research and innovation. 

 
The Medical Cancer Survivorship Research and Innovation Pillar 
 
Ten challenges have been identified that sit within the Medical Cancer Survivorship 

Research and Innovation Pillar (Box 16). For each challenge, a focussed solution is 

identified and articulated. Addressing the lack of integration of cancer survivorship 

research requires a commitment it be recognised, but more importantly resourced, 

within the overall European cancer research agenda. This can best be achieved by 

creation of a European Cancer Survivorship Research and Innovation Plan, which 

should  be embedded within the Cancer Mission and aligned to delivering   our 70:35 

Vision. Prioritisation of its themes should be informed by  a comprehensive mapping 

exercise of existing cancer survivorship research activities, so as to identify, quantify 

and prioritise specific survivorship research gaps. This prioritisation  must clearly align 

to survivors’ specific challenges (including for example  in areas such as mental 

health; reconstructive surgery; fertility preservation; active rehabilitation). This can be 

achieved by ensuring that such prioritisation is done in collaboration with cancer 

survivors, their patient advocates, health professionals and cancer researchers. 

Cancer survivors must be empowered as “active participants” rather than “passive 

recipients” in research and innovation to enhance their quality-of-life.  

 
The Socio-Economic Cancer Survivorship Research and Innovation Pillar 
Six challenges have been identified within the Socio-Economic Cancer Survivorship 

Research and Innovation Pillar (Box 17). For each challenge, a focussed solution is 

identified and articulated. Research on identifying determinants of cancer inequalities 

linked to social rehabilitation of cancer survivors, including disparities present across 

Europe (in particular in CEE countries) should be prioritised. From a quality-of-life 

perspective,  a combination of maximising use of existing approaches and creating/ 

evaluating new research tools will permit granular assessment of the  quality-of-life 
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of cancer survivors, help identify social determinants of health and how cancer 

survivors can return to normal living. 

 
Financial challenges of cancer must also be addressed. Research is required on 

precise economic evaluations of direct and indirect costs to those living beyond 

cancer (including levels of financial toxicity experienced by survivors and their 

families); aligning this to the proposed European Cancer Inequalities Register can 

help promote distinct actions to address this area of increasing relevance. 

Additionally, data need to be accumulated to measure the impact and cost-

effectiveness of supportive care, rehabilitation, psychosocial and palliative care 

interventions on cancer survivors. Social issues such as access to work, education, 

insurance, loan, mortgage and the impact of financial toxicity must be prioritised 

within an adequately resourced cancer survivorship research and innovation agenda. 

 
The  Politico-Legal Cancer Survivorship Research and Innovation Pillar 
Five challenges have been identified within the Politico-Legal Cancer Survivorship 

Research and Innovation Pillar (Box 18). For each challenge, a focussed solution is 

identified and articulated. Increasingly, it is important to characterise any legal 

aspects of discrimination for cancer survivors, deploying this intelligence to inform 

research on discrimination and how it can be mitigated. In this regard, the Right to be 

Forgotten 220-222 with its key roles in sparing cancer survivors the challenges of 

potential financial toxicity, while promoting reintegration, equality and social inclusion 

must be adopted across all European countries and jurisdictions. The Right to be 

Forgotten is now embedded in 5 European countries – it needs to be universally 

accepted in all European countries, as all cancer survivors require access to financial 

services. There are 4 additional countries who are at different stages of introducing 

the Right to be Forgotten (Ireland, Cyprus, Italy and Romania). A legal framework 

already exists in France since 2016, providing a  model for Europe in general.   

Establishing a code of conduct in all European countries would remove the potential 

for discrimination against those living beyond cancer. 

 
Defining and mitigating the stigmas associated with cancer is increasingly relevant 

and must be pursued, promoting a cultural shift to a more active survivorship-

focussed approach. The lack of specific research on survivorship support and patient 

empowerment must be addressed. Investigating  the potential role of comprehensive 
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survivorship clinics, allied with  consideration of   how survivorship care should be 

organized to help facilitate  comprehensive and tailored  long-term follow-up of 

individuals, providing dedicated and specific support without disrupting  the medical 

units dealing with patients who still require active treatment. Specialists 

multidisciplinary  teams in survivorship should be created and their expertise and 

activities promoted. Empowerment is also critical and should be supported  through 

patients’ self-management. One size does not fit all, so flexibility is required. We need 

to deliver for all cancer survivors, right across Europe.  

 
Many Patient Advocacy Groups have experienced significant difficulties in 

maintaining their activities due to the impact of the pandemic;  developing and  

applying an appropriate model for financially supporting patient advocacy research 

activities is critical, so that they can continue to support those living beyond cancer. 

 
The Critical Importance of Data for European Cancer Research 
 
Data intelligence and COVID 

If there is one important lesson that we have learned from the enormous challenges 

that COVID has posed for our society, it is the critical role of information and its 

conversion into data intelligence to inform policy and practice. Data intelligence is no 

longer just the preserve of scientific/healthcare communities; it is now embedded in 

the public consciousness and has become part of our daily norm.  As a society, we 

are now more familiar with data– be it the daily numbers of people infected with SARS-

CoV-2, percentage of the population vaccinated, or sadly, COVID death numbers. In 

a way, we have all become armchair “data experts”. But data are not just being 

deployed to help mitigate the direct impact of COVID-19. They have also highlighted 

the indirect impact of the pandemic on life-threatening diseases such as cancer.  

 
Data Intelligence and cancer 

Given the impact of data science on unravelling the indirect impacts of the COVID 

pandemic on cancer,  a critical component of the European cancer research effort 

must focus on empowering the responsible and effective use of health-relevant data. 

223 Building a citizen-centred cancer knowledge network must be our goal. We now 

inhabit a digital society; we must explore ways  to better harness the power of data, 

while ensuring that they are used in a safe and trustworthy manner. 224 Data 
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intelligence is pivotal to this Lancet Oncology  Commission, informing the  research 

that underpins development of better approaches to ensure optimal cancer control for 

European citizens. Combining multi-modal data sources and employing this improved 

intelligence to drive research and innovation, must be at the heart of efforts to  deliver 

better outcomes and fair value for citizens/patients, for clinicians, for researchers and 

for economic/societal development across Europe.    In particular, the ability to access 

and use data in near real-time will facilitate early diagnosis of cancer and accelerate   

development of innovative treatment approaches  tailored to the needs of patients.  

 
COVID and Conflict: externalities impacting the Cancer Research agenda 
 

Externalities will have a highly relevant influence on the future of European cancer 

research. We have yet to fully understand the triple impact of the pandemic, Brexit and 

the ongoing war in Ukraine on investment in, and commitment to cancer research. 

There may be implications for  the European Commission’s ability to continue to 

support the Cancer Mission at the intended and required level. Economic shocks from 

the pandemic and war are having profound impacts on cost of living, which directly 

alters our population’s philanthropic behaviours. (Box 19) Thus, we may see a huge 

contraction in donations for cancer research, severely damaging our aspirations.  

 
The critical role of data in addressing the impact of COVID on cancer 

By many measures, the COVID-19 pandemic has had a grave impact on Europe, both 

directly – most European countries have experienced high per capita COVID-19-

related mortality and morbidity  and indirectly, through its impact on non-COVID 

healthcare. At the nadir of the first pandemic wave (March-April 2020),  we established 

a research study that collected and evaluated near real-time data from hospital trusts 

across the UK, measuring the impact of the pandemic on cancer diagnostic and 

treatment pathways. 225 Specifically, we focussed   on 2 Week Wait times (a surrogate 

for urgent referrals) and chemotherapy delivery (measuring cancer treatment pathway 

robustness). Delays uncovered  were extremely worrying; seven out of ten citizens 

either unwilling to see their doctor for fear of catching COVID, or unable to access GP/ 

specialist cancer  services. While not as dramatic, the impact on treatment was also 

significant; four out of ten cancer patients experienced delays in delivery of their 
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chemotherapy. These data  were the first in the UK to show the indirect impact  of the 

pandemic on cancer and contributed to the decision to restore cancer services. 

 
The impact of COVID at the European level 

At a European level, these data prompted E.C.O. to establish a Special Focussed 

Network on the Impact of COVID-19 on Cancer. Extending our  data analysis revealed 

the disastrous  impact across the European continent (Figure 25) -  100 million missed  

screening tests, up to a million citizens who may have an undiagnosed cancer, 

significant delays/reductions in treatment (particularly systemic therapy, surgery) and 

significant impacts on cancer clinical trial activity and cancer research programmes. 

The effect on the cancer workforce is also revealing, with four out of ten  cancer 

healthcare workers feeling burned out due to their herculean efforts, not only to control 

cancer, but also to contribute to infection control efforts of a beleaguered health 

system. Additionally, the analysis shows that three out of ten cancer healthcare 

workers exhibited symptoms of clinical depression.   

 
Data as an advocacy and policy driver 

These compelling data prompted E.C.O. to launch a Time To Act Campaign with the 

strapline “Don’t let COVID stop you from tackling cancer.” Translated into over 30 

languages, this campaign was launched at European level in Brussels in May 2021 

and has now been launched nationally in 12 European countries. It is accompanied 

by a Time to Act Data Navigator (Figure 26), facilitating evaluation of the impact of 

COVID on cancer by tumour subtype, by country or region, by treatment modality etc., 

providing an extremely informative tool  for the European cancer community. The Time 

to Act Campaign, with its robust evidence base, its  messaging of “Don’t Delay”, “Seek 

Help”, “Don’t Let COVID stop you from tackling cancer” and its highlighting of potential 

cancer symptoms to be aware of (e.g. a lump on the breast, difficulty swallowing, blood 

in the urine or faeces, unexpected weight loss) resonated widely across Europe, with 

significant political support. Both President von der Leyen and Commissioner 

Kyriakides referred to Time to Act and referenced its sobering statistics. 226, 227   These 

data are also highlighted in the Special Committee on Beating Cancer (BECA) report.5 

At all national Time to Act launches, Ministers of Health participated and  were very 

supportive of the campaign, while presentation of local research data confirmed the 
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substantial impact of the pandemic on cancer patients/cancer healthcare systems in 

different European nations, highlighting the need for pan-European solidarity.    

 
COVID and Cancer Research 

The pandemic has had a chilling effect on cancer research across Europe; laboratories 

were shut and clinical trials delayed or cancelled altogether in the first pandemic wave. 

This  has persisted for many months due to further waves and full/partial lockdowns in 

certain European countries. Whilst the medium-term impact of COVID-19 remains 

unclear, research data that we and others have generated suggest significant negative 

impacts, particularly on CEE countries. 5 The pandemic has highlighted that cancer 

research and cancer care are complex adaptive systems, which are easily disrupted 

by systemic shocks. Patient outcomes can rapidly change for better or worse, requiring 

national systems to constantly check and adapt their planning. Our work has exposed 

a more general weakness in European research ecosystems that, in many cases, are 

not capable of extracting actionable intelligence from health information systems   to 

inform research activities. The pandemic has also shone a light on the gulf between 

countries that have built clinical research ecosystems and deliver outputs such  as 

national audits, and those that have not. The former have been able to benchmark 

treatment quality after radiotherapy/surgery across high-burden tumours, thus 

enabling clear evidence-to-policy links.  Yet, investment in these data research 

infrastructures remains challenging in many European countries. To put their value 

into context, the cost for developing a cancer audit research ecosystem is ~2 million 

euros over 5 years, 0·002% of the median estimated cost for developing a new 

therapeutic agent (>€9100M). Research data infrastructures supporting  health policy 

and health systems research have also been critical for broader issues in cancer 

research as we have highlighted, such as understanding cancer inequalities.  

 
The Impact of the war in Ukraine on Cancer Research in Europe 
 
The challenge for cancer systems 

The invasion of Ukraine by Russia (February 24, 2022) has added to the impact of the 

pandemic on European health systems, creating a massive humanitarian crisis. The 

impact of this conflict comes on top of eight years of low level war by Russian-backed 

forces in the Eastern Donbas region since 2014, which had already created huge 

challenges for healthcare systems. The impact of Ukrainian refugees in Europe is 
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creating new difficulties  for cancer systems capacity, especially for CEE countries. 

Recognising these challenges and the need to provide much-needed support, E.C.O 

and ASCO established a joint E.C.O-ASCO Network on the Impact of the War in 

Ukraine on Cancer,  leading to a series of activities including cancer data intelligence 

gathering in Ukraine and surrounding countries to inform actions on issues including 

medicines shortages, diagnostic and treatment capacity. 

 
The Impact on cancer research 

Whilst there has been much discourse on the war in Ukraine, what has gone relatively 

unnoticed is the profound impact that the war has had and will continue to have on 

clinical cancer research. Both Russia (upper-middle income) and Ukraine (lower-

middle income) are unusual in their significant global impact on cancer research. Both 

are two of the largest contributors to clinical cancer research in the world, especially 

to industry-sponsored clinical research.  Our analysis (Table 14) indicates that 

between 2014 and 2017, a total of n=636 cancer Randomised Control Trials (RCTs) 

were published (all led by high-income countries).  Ukraine contributed to n=39 of 

these RCTs, one of the highest lower-middle income contributors (out of a total of 136) 

– placing it only just behind another lower-middle income country, India, a country over 

thirty times its size, which contributed to n=42 cancer RCTs. Countries in the upper-

middle income category contributed to n=182 cancer RCTs. Russia was by far the 

largest contributor, with n=115 cancer RCTs. At the start of the war, an analysis of 

ClinicalTrials.Gov indicated that Ukraine had n=245 active pharmaceutical cancer 

clinical trials, of which 127 were actively recruiting. Corresponding figures for Russia 

were n=667 and 352, respectively, emphasising the significant impact that the war in 

Ukraine will potentially have on cancer clinical trials activity in Europe.  

 
For Europe, the conflict also emphasises the complex and political nature of 

pharmaceutical-driven research, as multinational corporations have come under 

increasing pressure to withdraw all engagement with Russia. Additional pressure has 

been applied to these companies through the so-called Yale List,228  which has 

illuminated which companies have, and which have not, withdrawn from Russia. Many 

of the major pharmaceutical companies listed by the Yale List such as AstraZeneca, 

Pfizer, Glaxo Smith Kline (GSK) et al have taken the position to stop new investment 
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and new clinical trials, but to continue both pre-existing trial recruitments as well as 

supplying standard cancer medicines as per contractual arrangements.  

 
Europe as a global leader in cancer research 
Europe is part of a global research community and the next decade will witness major 

expansions in countries across the world working in cancer research. China and India 

have significantly increased their research imprint. 229-231 The former has become 

particularly dominant, globally, in lung cancer research as well as discovery science, 

driving a revolution in immuno-oncology drug development. 148,230 Such research 

activities are both disruptive and opportunities for Europe. More widely, the Middle 

East and Latin America are also ramping-up cancer research activities, providing wider 

opportunities for European trans-national engagement. 232,233  In Sub-Saharan Africa, 

the challenges are different; countries on this continent require a higher level of 

capacity and capability building, with broader collaborative networks to enhance 

cancer research methodological skills from biostatistics  to clinical trial design, as well 

as discovery science techniques. 234 All evidence shows that regions and countries 

that are outward-looking and engaged produce better, higher impact research.  

 
A stronger focus on global cancer is crucial for Europe, catalysing it’s own research 

agenda but also in solidarity with countries faced with their own unique challenges as 

they look to deliver  innovative, effective cancer research. However, European cancer 

research funding organisations are failing to realise this potential or honour their global 

commitments to cancer control that they so often espouse. 199 We need a new strategic 

pact that focuses funds and effort on the wider global cancer agenda, rather than 

wealthy-to-wealthy country co-operation. Multiple Lancet/Lancet Oncology 

Commissions, as well as recent significant multi-stakeholder strategic reviews, 235 

have created the opportunity for Europe to engage more widely and this Commission 

sets out an unrivalled global opportunity that needs to be grasped.   

 
 
4. Recommendations and Call to Action  
 

This Lancet Oncology European Groundshot Commission for Cancer Research has 

employed an evidence-based approach to capture and analyse information on key 

areas of relevance across the cancer continuum including survival, mortality, research 

activity, research funding, cancer prevention and control, cancer treatment, 
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survivorship, quality-of-life and the impact of external factors including the COVID 

pandemic, Brexit and the war in Ukraine.  Gaining this more granular understanding 

of the European cancer research landscape,  its strengths and in particular its 

weaknesses, has empowered us to deploy this intelligence to inform a series of 12 

Essential Recommendations (see Box 20), underpinning a Call to Action to ensure 

that cancer research is a pivotal driver of enhanced cancer control and improved 

quality-of-life for cancer patients and those living beyond cancer across Europe.   Our 

recommendations are grouped under three thematic areas,  informed by our  

interpretation of the data intelligence that we have generated:  

 Closing the European Cancer Research Divide  
 Plugging the gaps in European cancer research and its funding 
 Responding to current and future challenges 

 

For each of the 12 Recommendations, we provide an indication of how they can be 

achieved and a time frame for their implementation 

 
Closing the European Cancer Research Divide 
 

Essential Recommendation 1: Develop an implementation science focused 
research and innovation plan to help deliver an average of 70% 10-year survival 
for all cancer patients in Europe by 2035 
This will be achieved by:  
 Setting yearly stretch targets informed by data intelligence to  accomplish a 

step-change in cancer research to address the research gaps and cancer 
inequalities that exist across Europe.  

 Creating by 2023 a  European “Cancer Tracker,” a patient- and citizen- facing 
research tool to capture baseline parameters such as  stage at diagnosis, 
treatment delivered, lifestyle behaviours,  comorbidities, social- economic, quality-
of-ife and mortality data  

 Deploying the Cancer Tracker  to benchmark and monitor the impact of cancer 
research and identify exemplars of best practice that may be applied across 
Europe to help deliver the 70:35 Vision.   

 
Essential Recommendation 2: Embed  the principles of equity and equality 
within the European cancer research agenda, so that all citizens and patients, 
no matter where they live, will benefit from advances in cancer research  
This will be achieved by:   
 Ensuring that cancer research and innovation  are recognised  and approprately 

resourced  components of National Cancer Control Plans 
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 Providing mechansims to enhance cancer research capability and capacity 
where it is needed   

Essential Recommendation 3: As a matter of urgency,  develop resourced time-
bound European and national action plans to increase cancer research capacity 
and capability in Central and Eastern European countries by 25% by 2025  
This will be achieved by:   
 Establishing funded action plans by 2024 that empower transnational 

collaboration by European partners and capacity building in-region in Central 
and Eastern European countries to  ensure enhanced cancer research and 
innovation capability 

 
Delivering the 70:35 Vision and ensuring equity in cancer research 

Population-based cancer registries represent key tools  that can be deployed to 

delineate cancer inequalities,  evaluate the impact of cancer prevention research  

strategies and determine effectiveness of national health systems in providing the best 

care for cancer patients, regardless of their socio-economic status. Overall, the  data 

we have generated emphasise that population-based intelligence is crucial to help in 

the precise delineation of the cancer inequalities that persist across Europe and in the 

development of data-informed research solutions to address these inequalities. 

Information on crucial factors  such as stage at diagnosis, treatment delivered, lifestyle 

behaviours and socio-economic status, should be routinely collected nationally and 

shared Europe-wide, in order to  both  quantify their impact on survival and illuminate 

a pathway to narrow the inequalities divide, particularly in CEE  countries.  

 
Diverging patterns in cancer mortality between Western and CEE countries have 

continued to persist and - if anything – have increased over the last decade. There 

has been little evidence of the gap in cancer mortality being closed, though overall 

mortality has declined across Europe’s geographic regions and countries. Our data 

emphasise the absolute need to prioritise cancer research and cancer control activities 

as rapidly as possible in Central and Eastern Europe. Refs Persisting unfavorable 

patterns in exposure to major cancer risk factors, including mainly tobacco, alcohol, 

and aspects of diet, together with residual environmental disadvantages explain part 

of the persistent gap.236-238 However, delays in implementing research discoveries into  

screening and early diagnosis activities are also evident, together with delayed and 

inadequate adoption of modern therapeutic approaches for cancers amenable to 

treatment, 239 a deficit which must be addressed as a matter of urgency. Ensuring 
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equitable cancer research activity across Europe is also critical, particularly given that 

research-active hospitals and cancer centres achieve better cancer outcomes than 

those which do not prioritise research within their remit.  

 
Another area that our research has uncovered as crucial to a robust European cancer 

research agenda is data – and more specifically turning that data into intelligence to 

inform European  cancer research priorities. Use of near real time data is crucial – we 

must ensure that the data that drive our research and innovation and their translation 

into benefit for cancer patients are available and analysed in a timely fashion, such 

that up-to-date data intelligence informs our research and innovation efforts.  

 
4.3. Plugging the gaps in European cancer research and its funding 
 
Essential Recommendation 4: Cancer research funding organisations and 
Europe’s Cancer Mission must double the European cancer research budget to  
€50 per capita by 2030 and commit to supporting underserved research domains  
This will be achieved by:   
 Doubling prevention research funding by 2025 and aiming for a 20% share of 

overall cancer research budgets by 2030 
 Delivering a 50% increase by 2027 in research activity on cancers of high 

mortality that are currently under-researched including lung, pancreatic, 
bladder, oesophageal, stomach and colorectal 

 Investing 50% more in radiation oncology and surgical oncology research 
to redress the lack of research funding in tehse two critical areas of cancer care 

 Embedding socio-economic, health policy and systems research into 
European cancer research, particularly in clinical research activities   

 Doubling implementation science and outcomes research capacity 
dedicated to cancer to ensure that research breakthroughs are translated more 
rapidly  into clinical, societal and/or economic benefit  

 
Addressing the cancer research expenditure gap 

Our analysis indicates that the  total amount of non-pharma investment in cancer 

research in Europe is approximately  €20-22B (2010-2019). The minimum equivalent 

figure for the USA over the same time period, sourced from the ICRP database, was 

$80.5B (around €76B), an almost 4 fold difference. Looking at   investment per head 

shows an even wider gap -  for Europe, the figure over this period was ~ €26 per head, 

a logfold lower  than the US investment (minimum €234 per head). There is an urgent 

need to make significant  additional investment in cancer research in Europe,  in order 
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to narrow the overwhelming gap in  spend per head between two international 

powerhouses of cancer research. So what is possible in terms of an uplift in cancer 

research spend? The UK’s National Cancer Research Institute (NCRI) has tracked 

cancer research investment by UK funders since 2002;240 the initial reported 

investment of £298m in 2002 doubled to £601m by 2011. The average annual UK 

increase in investment was approximately 5% until 2019.  

 
Efforts to increase investment may however be stymied by the impact of the pandemic 

on cancer research funders, particularly the charitable sector, whose available funds 

to support cancer research have, and will be badly affected by the pandemic. 241 

Recent analysis by the NCRI (UK) showed that in 2020/21, funding for UK cancer 

research dropped by 9% and fewer new cancer research projects were funded. 242 

 
Ensuring cancer research activities prioritisation for all Europeans 
Our  data intelligence indicates that European cancer research is largely dominated 

by discovery science, including biomarker research, and research into systemic 

therapy (Table 5).  The emergence of translational cancer research as a major domain 

in the 2000’s243 has  tended to ‘capture’ European cancer research, including public 

sector-funded research, within a more private-sector driven discovery science and 

biopharmaceutical paradigm) 244 Whilst there is considerable country-to-country 

differences by research domain,  Europe is particularly strong (committed) in clinical 

trials, driven by research into targeted (systemic) therapies and, although 

volumetrically low, Europe has also made significant strides in driving forwards quality-

of-life research activity (Table 5), a direction of travel to be welcomed.  

However, surgery and radiotherapy, currently the most effective treatments we have 

to control cancer, have a significant number of countries under-committing to these 

research domains (surgery: Denmark, Finland, Portugal; radiotherapy: Greece, Israel, 

Finland, Czech Republic, Portugal, (Table 5)). This direction of travel appears to be 

global, 245  with discovery science and biopharmaceutical research becoming the 

dominant spheres of cancer research, irrespective of income group. 

 
Health systems research and implementation science 

Healthcare systems are faced with the continual challenge of ensuring high-quality 

discovery science and applied research ultimately  influences practice. It can take 17-
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20 years to get clinical innovations into practice; <50% ever make it to the clinic. The 

answer for improving this damning statistic is through greater investment in 

implementation science – the second translational gap -  which seeks to test strategies 

to enhance clinical innovation adoption, by considering health system dynamics and 

actors (patients, clinicians, providers, policy environment, industry) which could 

impede or facilitate evidence adoption, deploying this intelligence to ensure clinical- 

and population-level implementation of research discoveries. Allied to this requirement  

for a bigger focus on implementation is the need to have access to intelligence  to 

inform the implementation. We are entering an era where RWE will be crucial to drive 

the implementation of innovation, so we must ensure that Europe has sufficient 

digitally maturity to collect, analyse and link these data to inform the rapid adoption of 

research and innovation within cancer health systems.       

 
Implementation research in cancer prevention: a crucial need 
There are evidence-based and cost-effective preventive interventions available for 

cancer. The current privileged focus on cancer treatment is not a cost-effective cancer 

control policy, unless complemented with public health strategies for cancer 

prevention. Reducing the number of people developing cancer should result in greater 

resources being available to provide those patients who require treatment  with the 

most effective therapies available. Increased funding in critical research areas - cancer 

prevention and implementation science research would yield significant return on 

investment. A more systematic and structured approach to cancer prevention in 

Europe would have a major impact at the public health, societal and economic level. 

 
Ensuring cancer research is concentrated in areas of specific need 

The landscaping mapping that we have performed in this Lancet Oncology 

Commission has shone a data-enabled light on  European cancer research activity 

over the last twelve years prior to the COVID-19 pandemic. The results we have 

revealed through this data-driven approach reflect a mixed picture. Successful cancer 

research activity that we have documented for the most powerful high-income 

countries is counterbalanced by clear stagnation for many other countries in the CEE 

region. There has been huge increases in cancer discovery science and 

biopharmaceutical-centred research, placing individual countries and, collectively, 

Europe on an equal strategic footing with the USA. However, this  success has been 
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achieved  at the cost of leaving many other important domains of cancer research far 

behind. Taken together, the strategic analysis which we have undertaken and the 

results that we have generated,  reflect a potential mismatch with public rhetoric and 

the wider needs for improving patient and population outcomes which are affordable 

and equitable. The cancer research archaeology that we have defined provides 

objective data for considering today’s European cancer research landscape, and how 

this can inform the most effective  implementation of the Cancer Mission and Europe’s 

Beating Cancer Plan  going forward.  

Essential Recommendation 5: European cancer research funders and the 
European cancer research community must mitigate the impact of Brexit on 
European cancer research 
 Recognising the UK’s position as a leading cancer research driver in Europe, 

ensuring that the UK can continue to collaborate with European partners and 
contribute high-quality outputs to European cancer research and innovation 
activities 

 
The data generated clearly indicate a significant gap between research outputs from 

EU28 (including the UK) and EU27 (excluding the UK), one that is extremely unlikely 

to be bridged by increased research activity from the remaining EU27. Disappointingly, 

at time of writing, it appears the UK will not participate in EU funding programmes 

going forward. If the UK is not involved in EU collaborative cancer research and not 

part of Horizon Europe’s research community, this will have an extremely  detrimental 

effect on European cancer research activity and quality moving forward. 

 
Essential Recommendation 6: The European cancer research community must 
develop proactive mechanisms to enhance gender equality in cancer research 
This will be achieved through:  
 Increasing female first authorship of cancer research publications to 45% by 

2027  
 Increasing female lead authorship of cancer research publications to 40% by 

2028 
 Increasing female leadership of cancer research programmes to 40% by 2027 
 
Our data on female first and last author cancer research publications from European 

researchers  clearly illustrate the significant gender gap that exists in the European 

cancer research community. While both CEE and Nordic countries show better gender 

ratios in first and last author publications, the performance by cancer research 
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powerhouses such as Germany is disappointing. A similar gender disparity is seen in 

cancer research leadership as judged by successful competitive research funding. 

Delving deeper into the reasons for better performance in terms of gender balance in  

certain European countries/regions and developing mitigation strategies based on this 

intelligence  will hopefully improve the gender balance in cancer research outputs and 

cancer research leadership in Europe.   This could be assisted by embedding 

programmes that provide formal leadership training for women within both research 

and the oncology workforce.  

 
Essential Recommendation 7: European cancer funders and policy makers 
must mandate a step change in cancer prevention, cancer screening and early 
cancer detection research in order to reduce the burden of cancer for European 
citizens 
This will be achieved by: 
 Delivering by 2023 a research-informed approach to eliminate HPV-driven 

cancers and other diseases caused by HPV by 2030 
 Monitoring exisiting screening programmes against agreed performance 

metrics and embedding new technological developments to enhance the 
detection of cancer at its earliest stage 

 Introducing new screening programmes e.g. lung by 2023 
 Ascertaining by 2024 through behavioural research the barriers/reasons for 

lack of participation in cancer screening programmes across Europe, with 
particular focus on underserved populations 

 Developing new approaches to facilitate early detection of cancer, including 
the use of liquid biopsies 

 
The need for research to eliminate   HPV-driven cancers 

In 2019, E.C.O.’s Focussed Network on HPV launched a resolution to achieve the 

elimination of cancers caused by HPV. Critically, this  included supporting research 

priorities such as new vaccine and screening technologies as well as new care and 

treatment modalities. More research is needed to improve the early detection of non-

cervical cancers caused by HPV. Research is also required relating to the vaccination 

of women found to be HPV-positive at cervical cancer screening, as this could provide 

a potential pathway  way to interrupt  viral transmission in the community. 

 
In combatting HPV-driven cancers and championing a research-underpinned 

prevention-led approach for their elimination, Europe has an unrivalled opportunity to 

be a global research leader  and demonstrate what can be achieved when countries 
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work together to achieve a major public health goal. Action across the European region 

to deliver a research-informed approach to eliminate HPV-driven cancers and other 

diseases caused by HPV has the potential to save hundreds of thousands of lives and 

improve the quality-of-life of many more. 

 

Advances in cancer screening research 

Since the 2003 Council recommendations on cancer screening, a number of scientific/ 

technological developments have emerged in breast, colorectal and cervical cancer 

screening. These include new screening tests, such as full field digital mammography, 

or supplemental magnetic resonance imaging (MRI) in women with extremely dense 

breast tissue, faecal immunological test and/or endoscopy for colorectal screening and 

HPV testing for cervical cancer screening.246,247 Implementing these new research 

innovations within screening programmes is proceeding apace. We view the  

development of risk-adapted screening approaches, particularly ones incorporating 

distinct strategies according to risk profile of screened individuals, making use of the 

latest technological developments, as  a critical component  of 21st century  screening 

programmes, in order to accelerate earlier cancer diagnosis for European citizens. 

 
New approaches to cancer early detection  
Development of new tests and new approaches are helping to  drive  cancer screening 

and early diagnosis agendas. A good example is HPV DNA testing, which is now 

showing better results  than pap-smear screening for cervical cancer screening. 248,249 

Cervical cancer early diagnosis is also being enhanced by the provision of self/home-

based screening tests.  FIT for colorectal cancer screening helps reduce the 

invasiveness of the procedure, which translates into a significant improvement in  

screening adherence. A significant new development has been the use of liquid 

biopsies, where detection of circulating cancer cells or tumour DNA in blood can 

underpin the early diagnosis of multiple cancers. 250 Combining this with multi-cancer 

detection approaches represents  a significant opportunity to underpin more accurate 

early diagnosis.ref 

 
Research on behavioural considerations in cancer screening and cancer detection 

Crucially for all approaches to enhance screening, early detection and accurate cancer 

diagnosis, we need to understand in more detail from a behavioural perspective why 
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a European citizen does or doesn’t attend their scheduled screening appointment, 

does or doesn’t come forward with suspicious symptoms, does or doesn’t engage with 

cancer patient pathways. Research to understand  behavioural choice, cultural 

constraints and previously unrecognised barriers,   particularly for disadvantaged/ 

underserved communities is critical to move the dial and enhance the early diagnosis 

of cancer across Europe.  

 
Recommendation 8: European cancer funders and policy makers must establish 
an evidence-informed, research and innovation driven EU Network of 
Comprehensive Cancer Centres that aims to:  
(A) Reduce inequalities in cancer diagnosis, care and access to clinical trials  
(B) Strengthen the quality of translational, clinical and outcomes research in 

cancer in Europe 
(C) Integrate clinical care and research to achieve better outcomes 
This will be achieved through: 
 Completing a comprehensive mapping exercise of current Comprehensive 

Cancer Centre capacity and activity in Europe, by 2023  
 Performing a needs analysis for the creation of an EU Network of Comprehensive 

Cancer Centres, to be completed by 2023 
 Placing a focus on posing and addressing relevant scientific challenges, 

through a series of strategic funding calls, delivering impactful  cancer research 
outputs, primed for translation into better outcomes for European cancer patients 

 
The European Commission is currently addressing the question of inequalities in a 

number of ways.  Some are to map research capabilities and capacities. Others are 

to foster collaborations in smaller groupings, for instance twinning cancer centres in 

widening participation countries with more established CCCs or fostering team 

science. A third arm is to create an EU network of certified CCCs, and to build research 

capacities and capabilities in MSs.  But at the moment such initiatives lack hard 

evidence as to whether managed processes of spreading resource will deliver better 

science for the benefit of cancer patients Europe-wide. Our data capture the impact 

both individually and collectively that CCCs are having, emphasising the benefits of a 

network approach. Integration within and between CCCs needs to be achieved at 

multiple levels.  For governance, a critical component is a CCC Board, bringing 

together cancer research leaders with clinical leads in cancer and patient advocates.  

OECI has recently published guidance to establish an effective governance 

framework, 251 At an organisational level, researchers need to be integrated with 
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clinical colleagues; formally through programme structures, or through multi-

disciplinary teams; informally, through colloquia, regular meetings and seminars 

highlighting science and clinical challenges; or through incentivised collaborations 

such as pump-priming grants offered only to clinical groups working with laboratory 

colleagues. Patients and patient advocates need to be embedded into this structure 

 
Comprehensive Cancer Infrastructures and  inequalities  

A critical component of this Comprehensive Cancer Infrastructures approach will be 

addressing the  inequalities that are being experienced across Europe, in  diagnosis, 

in treatment and care, and in access to clinical trials. A crucial infrastructural need to 

help achieve  this goal is the strengthening of the quality of translational, clinical and 

outcomes research/implementation science and ensuring that they are  integrated with 

clinical care delivery. Research indicates that patients who are diagnosed and treated 

in specialist cancer centres (including, but not limited to, CCCs) have better access to 

advanced diagnosis and therapy, and to clinical trials, reflected in better outcomes 

than those patients treated in general hospitals. 252  Europe’s Beating Cancer Plan 

aims to ensure that 90% of eligible patients have access to CCCs by 2030. Currently, 

a number of MSs have no accredited CCCs and many do not yet have regional/local 

networks linking cancer research and care, organised around CCCs. A mapping 

exercise in 2017, performed as part of the EU Joint Action on Rare Cancers, 253 

showed that only 13 MSs had Cancer Networks covering the whole country. 

 
Development of an EU Network of Comprehensive Cancer Centres also provides an 

opportunity to ensure underpinning  laboratory infrastructure is in place to help drive 

discovery research and its translation. Additionally, in order to have maximum reach 

within countries as part of the envisaged infrastructure, effective local cancer networks 

will be required, supplemented by extended multi-disciplinary teams and digital and 

video-consultation infrastructure  A variety of funding sources  could be deployed to 

help support the establishment of this EU Network of Comprehensive Cancer Centres.  

Strengthening research excellence will also require collaborative infrastructures 

across  Europe, drawing on different aspects of the Cancer Mission and the European 

Beating Cancer Plan   
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Essential Recommendation 9: As a matter of urgency, European cancer funders 
and policy makers must establish a European Cancer Survivorship Research 
and Innovation plan and ensure its implementation, in order  to address the 
research gaps, that if solved, would help enhance the lives of the 20 million 
European citizens living with and beyond cancer 
This will be achieved by: 
 Ensuring a research-enabled focus on the medical, socio-economic and 

politico-legal needs of cancer survivors, mediated  through a series of focused 
funding calls by the European Cancer Mission, commencing in 2023 

 Developing research activities that address both the physical and 
psychological/psychosocial aspects of those living with and beyond cancer 

 Supporting through research and advocacy the implementation of “The Right to 
be Forgotten” to avoid financial toxicity for cancer survivors and ensuring 
that it is activated in all European countries by 2024  

 
Embedding cancer survivorship research 

As already highlighted, to date European scientific and clinical communities have 

tended to focus more on research into the diagnosis and treatment of cancer, rather 

than the more holistic challenge of living beyond cancer. However, as indicated in 

E.C.O’s European Code of Cancer Practice, ~20 million Europe citizens have 

survived cancer254 and it is incumbent upon the European cancer community to 

significantly  enhance our engagement with cancer survivors and promote and 

instigate a cancer survivorship research agenda, in order to  ensure that the specific 

challenges and needs of those living beyond cancer are adequately addressed.  

Survivorship, rehabilitation and reintegration into society are key pillars of the 

European Code of Cancer Practice, it is imperative that each cancer patient must 

have a survivorship care plan, underpinned by research. 255 A recently published 

study highlights the importance of capturing detailed European data on cancer care 

and quality-of-life for cancer survivors  

 
Interdisciplinary survivor-centred research must be promoted and should include 

development of new tools to facilitate survivorship research. To ensure an 

international dimension, the European Cancer Survivorship  Research and Innovation 

Plan should be designed and pursued in collaboration with international partners. The 

paucity of specific research programmes for childhood, adolescent and young adult 

survivors should be addressed through  age-adapted research programmes that best 

meet the needs of this demographic. The needs of the palliative care community 
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should be addressed, through promotion of research early across the full spectrum 

of palliative care. All approaches should underpin best-practice sharing and 

promotion of survivorship research and innovation across Europe, aligning and 

empowering all stakeholders  in a unity of purpose to help achieve the 70:35 Vision. 

 

The challenges, potential solutions  and recommendations that we articulate build on 

previous work of the EACS, emphasising the  key challenges and solutions to  ensure 

that cancer survivorship research and innovation is firmly embedded within the 

European cancer research agenda. As part of our recommendations, we call for 

establishment of a European Cancer Survivorship Research and Innovation Plan to 

ensure a research-informed approach for those living with and beyond cancer. 

Additionally, in order to ensure that the 20 million voices are heard, we call for 

establishment of a European Cancer Survivorship Day. 

 

Responding to current and future challenges 
 
Essential Recommendation 10: The European cancer research community must 
accelerate the research response to the indirect impacts of the COVID-19 
pandemic on cancer, with particular emphasis on the deployment of accurate, 
timely cancer intelligence for patient benefit 
 
This will be achieved by: 
 
 Building on the work of the European Cancer Organisation on the  7-Point Plan 

and the Data Navigator to mitigate the impact of COVID to establish by 2023 a 
near real time dashboard that captures and quantifies the impact of the COVID-
19 pandemic on all aspects of the cancer pathway, on clinical trials participation 
and on the cancer workforce 

 Deploying this intelligence to inform research interventions to mitigate current 
and future impacts of the pandemic  

 
The COVID-19 pandemic and the associated disruptions to cancer systems have 

dramatically affected cancer screening and early detection. In the context of its Time 

To Act campaign on the impact of COVID-19 on Cancer, we  estimate that 100 million 

cancer screening tests were not performed in Europe, while urgent referrals of 

suspected cancer patients were cut by up to half. As a result of this cancer backlog, 1 

million cancer patients could be undiagnosed in Europe. At national level, as shown 

by the ‘Cancer and COVID-19 Data Navigator’,256 the impact of the pandemic on 

cancer screening programmes has exceeded 70% in several European countries, 
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such as Austria, Belgium, Czech Republic and Poland. Importantly, these disruptions 

are expected to lead to significant future excess mortality from cancer. All these data 

indicate that urgent action must be prioritised to advance cancer screening/early 

detection across Europe, clearing the COVID-19-associated backlog and tackling pre-

existing deficiencies to ensure a lower cancer burden in Europe moving forward. 

 
COVID and the political narrative 

More broadly, the COVID-19 pandemic has focussed a spotlight on the substantial 

opportunity cost from current investments in cancer research, without a transparent 

and robust approach to linking this research to better, affordable, more equitable 

outcomes. The UK’s NHS Cancer Drugs Fund and the diffusion of robotic surgery 

across European cancer care systems are examples of how high-cost techno-centric 

research have tended to drive the political narrative of European cancer research, 

divorced from discussions of value and affordability. There has been a relentless 

narrative about innovation in cancer research, without wider consideration of research 

into the enabling environment, i.e. research translation into clinical practice, services, 

systems and policy. In the meta-pandemic era, given fiscal contractions across all 

countries, the need to  inform European cancer services with research-empowered 

evidenced-based policy and a robust consideration of the ever-rising burden and costs 

of care is essential; New research initiatives must focus on increasing the value of 

care (outcomes relative to cost) across the cancer pathway, minimising waste and 

supporting responsible integration of innovation. 

 
More fundamentally, the economic impact of the COVID-19 pandemic has resulted in 

an unprecedented economic contraction in 2020, with EU real GDP falling by 6.1%, 

more than during the global financial crisis of 2008. This current crisis calls for an 

urgent recalibration of public sector cancer research support to widen strategies 

beyond discovery science and biopharmaceutical research. Such a narrow focus is 

likely to be a significant indirect contributing factor to poorer outcomes. Why? It is clear 

from a wide variety of research outputs  over the last two decades that good outcomes 

are directly linked to research activity but that this research activity needs to be broad, 

covering domains from public health and cancer through to surgery, radiotherapy and 

palliative care. Why is this important for patient outcomes? Because improving patient 

outcomes is critically empowered by a research-active health system that supports a 
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wide range of fundamental/discovery and applied cancer research and their transition 

into patient-centric translation. 

 
COVID and health systems’ resilience 

Aside from strategic questions about where Europe should now focus, COVID-19 has 

exerted a further downward pressure on cancer services and systems across Europe. 

The OECD report Health at a Glance: Europe 2020257 reflects the fact that many 

European countries were ‘burning hot’ (i.e. over-capacity) even prior to the pandemic. 

Critically, there was no capacity to expand or headroom to absorb systemic shocks. 

The pandemic has not just illuminated these deficits, but has also acted as an 

additional weight on the entire cancer ecosystem, from social determinants to 

survivorship and end-of-life care. (Box 19) Routine referrals during the pandemic 

collapsed in most European countries, meaning that fewer cancers were detected and 

that those that are eventually detected are at a later stage, meaning worse prognosis. 

In addition to directly worsening outcomes, this will lead to sicker, more advanced 

cancer patients needing treatment which has a higher care burden, which, when 

added to an already overheated system, is likely to indirectly worsen overall patient 

outcomes. Such systemic effects have two downstream impacts on research. The first 

is to reduce the headroom for clinical cancer research, as capacity and funding are 

potentially diverted into routine care; the second is a political-policy mismatch. This is 

why the over-focus on discovery science and biopharmaceutical research does not 

lead to better population outcomes. If the pandemic has had the damaging impact that 

the data intelligence suggest, then Europe will see a significant decline in its outcomes 

over the next 5-10 years, which needs to be addressed as a matter of the greatest 

urgency. Thus, now more than ever, there is a critical need to ensure that cancer is 

appropriately protected and prioritised within current and future European research 

agendas. Cogent solutions must be realised and acted upon that will translate the high 

quality cancer research that is currently being performed in Europe (and must continue 

to be delivered going forward), into improved outcomes for patients and make a 

significant contribution to healthier and more productive societies. Despite the 

negative impacts that have been all-pervading, it is critical that we redouble our efforts 

to ensure that cancer does not become the forgotten “C” in the fight against COVID.  
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Essential Recommendation 11: As a matter of extreme urgency,  the European 
cancer research community must investigate how research can help mitigate   
the impact of the war in Ukraine on cancer 
 Building on the work of the European Cancer Organisation – American Society 

of Clinical Oncology (E.C.O – ASCO) Special Network on the Impact of the War 
in Ukraine on Cancer, immediately collecting monthly data on the impact of 
the conflict on patients, cancer services, medicines and other shortages, 
workforce gaps, in Ukraine and in neighbouring countries.  

 Based on our data on the current significant impact on cancer clinical trials in 
both Ukraine and Russia, developing a plan by 2023 on how best to mitigate 
the impacts of the conflict on cancer clinical trials activity across Europe       

 
The Clinical Cancer Research Dilemma 

Clinical cancer research finds itself in unchartered territory. The conflict-induced loss 

of cancer centres which are such major recruiters to global RCTs will have a significant 

impact. Many major clinical trials will be delayed, as new centres of varying capacity 

are incorporated and some will undoubtedly fail to recruit. Many of the cancer trials in 

the Ukraine also had participation of major centres in CEE countries such as Romania 

(see Table 14). If such trials are stopped, this will further reduce infrastructural 

investment and debilitate cancer clinical trial activity in CEE countries. More long term, 

it is not clear whether industry will consider it too high risk to place cancer clinical 

research in CEE countries  bordering Ukraine, particularly if, as the US National 

Intelligence Estimates suggest, we face a long drawn-out war of attrition. Such a 

cessation of private sector investment could be hugely damaging to cancer research 

ecosystems in CEE. Whilst this is understandably not the major focus for the European 

Commission at this moment of writing, it is clear that for the Cancer Mission to 

succeed, it will require that these externalities, which fall heaviest on CEE countries, 

are central to informing strategic planning and funding going forward.  

 
 
Essential Recommendation 12: European cancer research funders and policy 
makers must commit to empowering European cancer researchers  in driving 
an equitable  global cancer research agenda, with particular emphasis on Low 
and Middle Income Countries 
 
This will be achieved by: 
 Committing to increasing cancer research activity between Europe and 

global partners by 50% by 2025, with a particular emphasis on Low-and 
Middle-Income Countries  

 Developing innovative funding mechanisms to encourage a 50% uplift by 
2024 in support for joint research between European and Low-and Middle-
Income Countries 
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 Doubling collaborative research activity between Europe and Low-and 
Middle-Income countries by 2027    

While much of the  focus of the cancer community in Europe  has been directed 

towards  refining and enhancing the European cancer research effort, Europe also has 

a substantial opportunity to provide international leadership and deliver tangible 

actions to   address the challenge of cancer globally.  We need to significantly increase 

cancer research collaborations between Europe and the Rest of the World, in 

particular co-creating a broad portfolio of research activities across  the LMIC 

continuum, where without immediate action nearly 70% of global cancer deaths will 

occur by 2040.14 Currently, we collectively devote  <4.5% of our cancer research to 

activities with LMICs, a paltry figure for areas of the world where the research need is 

greatest. We  have a global responsibility to develop meaningful cancer research  

partnerships, enhancing research outputs  to help address the increasing cancer 

burden that LMICS face.    
 
Reimagining cancer research and its implementation in Europe: A Call To 
Action  
 
It has been a difficult two and a half years for the European cancer community as it 

sought to deliver optimal cancer care and   produce high-quality cancer research under 

unprecedented pressures   as COVID-19 ravished our society. But the pandemic has 

also highlighted our lack of resilience, prompting much reflection on whether the ways 

in which we delivered cancer care and research pre-COVID best served our citizens, 

patients and society. While getting back to normal was frequently invoked, it quickly 

became clear that normal wasn’t good enough. A new normal emerged as the direction 

of travel with the oft-quoted wish to “build back better” pervading many parts of society.  

In cancer research, there is an unrivalled opportunity to embrace this “build back 

better” option. In this Lancet Oncology Commission,  we position the European 

Groundshot and its Essential Recommendations  within a Call to Action to “Reimagine 

Cancer Research and its Implementation In Europe”. The research response to 

COVID and its rapid transition to clinical care has been revelatory, particularly in the 

development and approval of the myriad of vaccine options and rapid testing platforms 

that have brought us to a better place, as citizens, as patients and as societies. Follow 

the science, Follow the Data has become our modus  operandum. We now have the 

opportunity to deploy a similar approach in cancer as we have done with COVID. 
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Reimagining cancer research and its robust implementation provides us with an 

opportunity to think differently, to embrace a more team science approach, to nurture  

true innovation, and to be unencumbered by barriers or pressure points that would 

previously have prompted paralysis. While the intelligence that we have generated 

has highlighted the particular challenges that we face in Central and Eastern Europe, 

a focus on research capacity building,  directed funding and twinning approaches to 

enhance cancer research activity, its quality and its implementation in CEE countries 

has the potential to be transformational.    Coupled with a more nuanced and much 

broader portfolio of research and empowered by the ethos of implementation that we 

have articulated within this Lancet Oncology Commission, we can start to reimagine a 

more equality-focussed, people-centred, data-enabled cancer research ecosystem 

that mandates that the best science and most promising innovation are  delivered at 

pace and at scale  so that our 70:35 Vision is delivered by 2035.     

 

  



80 
 

References 
1 Vrdoljak E, Sullivan R, Lawler M. Cancer and coronavirus disease 2019; how do we manage 
cancer optimally through a public health crisis? Eur J Cancer. 2020; 132:98-99.  
 
2. Sud A, Torr B, Loveday C, Jones M, Broggio  J,  Scott S, Gronthoud F, , Nicol DL, Garrett 
A, Jhanji S, Boyce SA, Williams M, Lyratzopoulos G, Barry C, Riboli E, Kipps E, Larkin Navani 
N, Swanton C, McFerran E, Muller DC, Lawler M, Houlston R, Turnbull C. Effect of delays in 
the 2-week-wait cancer referral pathway during the COVID-19 pandemic on cancer survival in 
the UK: a modelling study Lancet Oncol 2020 21:1035-1044. 
 
3. Mukherji D, Murillo RH, Van Hemelrijck M, Vanderpuye V, Shamieh O, Torode J, Pramesh 
CS, Yusuf A, Booth CM, Aggarwal A, Sullivan R; COVID-19 and Cancer Task Force.Lancet 
Oncol. 2021 Dec;22(12):1652-1654 
 
4. Maringe C, Spicer J, Morris M, Purushotham A, Nolte E, Sullivan R, Rachet B, Aggarwal 
A. The impact of the COVID-19 pandemic on cancer deaths due to delays in diagnosis in 
England, UK: a national, population-based, modelling study. 
.Lancet Oncol. 2020; 21:1023-1034 
 
5. Lawler M, Crul M. Data must underpin our response to the covid-19 pandemic's disastrous 
impact on cancer.  BMJ. 2022 ;376:o282. 
 
6. Lai AG, Pasea L, Banerjee A, Hall G, Denaxas S, Chang WH, Katsoulis M, Williams B, Pillay 
D, Noursadeghi M, Linch D, Hughes D, Forster D, Turnbull C, Fitzpatrick NK, Boyd K, Foster 
GR, Enver T, DATA-CAN, Cooper M, Jones M, Pritchard-Jones K, Sullivan R, Davie C, Lawler 
M, Hemingway H. Estimated impact of the Covid-19 pandemic on cancer services and excess 
1-year mortality in people with cancer and multimorbidity: near-real-time data on cancer care, 
cancer deaths and a population-based cohort study BMJ Open. 2020; 10:e043828.  
 
7. https://datasaveslives.eu/blog/follow-science-data-2007202  
 
8. https://www.carnallfarrar.com/disruption-and-recovery-of-cancer-from-covid-19/  
 
9. Freeman V, Hughes S, Carle C, Campbell D, Egger S, Hui H, Yap S, Deandrea S, 

Caruana M, Onyeka TC, IJzerman MJ, Ginsburg O, Bray F, Sullivan R, Aggarwal A, 
Peacock SJ, Chan KKW, Hanna TP, Soerjomataram I, O'Connell DL, Steinberg J, Canfell 
K.J Are patients with cancer at higher risk of COVID-19-related death? A systematic review 
and critical appraisal of the early evidence. Cancer Policy. 2022; 33:100340.  

 
10. Sato T,  Stange DE,  Ferrante M,   Vries RG,  Van Es JH,  Van den Brink S,  Van 
Houdt WJ,  Pronk A,  Van Gorp J,  Siersema PD,  Clevers H. Long-term expansion of 
epithelial organoids from human colon, adenoma, adenocarcinoma, and Barrett’s epithelium. 
Gastroenterology 2011; 141: 1762-1772 
 
11. van de Wetering M, Francies HE, Francis JM, Bounova G, Iorio F, Pronk A, van 
Houdt W, van Gorp J, Taylor-Weiner A, Kester L, McLaren-Douglas A, Blokker J, Jaksani S, 
Bartfeld S, Volckman R, van Sluis P, Li VS, Seepo S, Sekhar Pedamallu C, Cibulskis K, 
Carter SL, McKenna A, Lawrence MS, Lichtenstein L, Stewart C, Koster J, Versteeg R, van 
Oudenaarden A, Saez-Rodriguez J, Vries RG, Getz G, Wessels L, Stratton MR, McDermott 

https://www.ncbi.nlm.nih.gov/pubmed/32335477
https://www.ncbi.nlm.nih.gov/pubmed/32335477
https://pubmed.ncbi.nlm.nih.gov/32702310/
https://pubmed.ncbi.nlm.nih.gov/32702310/
https://pubmed.ncbi.nlm.nih.gov/35115384/
https://pubmed.ncbi.nlm.nih.gov/35115384/
https://datasaveslives.eu/blog/follow-science-data-2007202
https://www.carnallfarrar.com/disruption-and-recovery-of-cancer-from-covid-19/
https://pubmed.ncbi.nlm.nih.gov/35680113/
https://pubmed.ncbi.nlm.nih.gov/35680113/


81 
 

U, Meyerson M, Garnett MJ, Clevers H Prospective derivation of a living organoid biobank of 
colorectal cancer patients. Cell 2015; 161: 933-45.  
 
12. Drost J, Karthaus WR, Gao D, Driehuis E, Sawyers CL, Chen Y, Clevers H. 
Organoid culture systems for prostate epithelial and cancer tissue. Nat Protoc. 2016; 11:347-
58. 
 
13. Driehuis E, Kretzschmar K, Clevers H. Establishment of patient-derived 
cancer organoids for drug-screening applications.  Nat Protoc. 2020; 15:3380-3409.  
 
14. Vlachogiannis G, Hedayat S, Vatsiou A, Jamin Y, Fernández-Mateos J, Khan K, 
Lampis A, Eason K, Huntingford I, Burke R, Rata M, Koh DM, Tunariu N, Collins D, Hulkki-
Wilson S, Ragulan C, Spiteri I, Moorcraft SY, Chau I, Rao S, Watkins D, Fotiadis N, Bali M, 
Darvish-Damavandi M, Lote H, Eltahir Z, Smyth EC, Begum R, Clarke PA, Hahne JC, 
Dowsett M, de Bono J, Workman P, Sadanandam A, Fassan M, Sansom OJ, Eccles S, 
Starling N, Braconi C, Sottoriva A, Robinson SP, Cunningham D, Valeri N. Patient-
derived organoids model treatment response of metastatic gastrointestinal cancers. Science. 
2018; 359:920-926.  
 
15. Veninga V, Voest EE.  Tumor organoids: Opportunities and challenges to 
guide precision medicine. Cancer Cell. 2021; 39:1190-1201. 
  
16. Dekkers JF, Alieva M, Cleven A, Keramati F, Wezenaar AKL, van Vliet AJ, Puschof 
J, Johanna I, Meringa AD, Rebel HG, Buchholz MB, Barrera-Roman M, Zeeman AL, de 
Blank S, Fasci D, Geurts MH, Cornel AM, Driehuis A, Millen R, Straetemans T, Nicolasen 
MJT, Aarts-Riemens T, Ariese HCR, Johnson HR, van ingeveld RL,   Karaiskaki E, Kopper 
O, Bar-Ephraim YE, Kretzschmar K, Eggermont AMM, Nierkens S, Wehrens EJ, 
Stunnenberg H, Clevers H, Kuball J, Sebesteyen Z, Rios AC.   Behavioral-transcriptomic 
landscape of engineered T cells targeting human cancer organoids. Nature Biotechnology 
2022:in press 
 

17. Vlachogiannis G, Hedayat S, Vatsiou A, Jamin Y, Fernández-Mateos J, Khan K, Lampis A, 
Eason K, Huntingford I, Burke R, Rata M, Koh DM, Tunariu N, Collins D, Hulkki-Wilson S, 
Ragulan C, Spiteri I, Moorcraft SY, Chau I, Rao S, Watkins D, Fotiadis N, Bali M, Darvish-
Damavandi M, Lote H, Eltahir Z, Smyth EC, Begum R, Clarke PA, Hahne JC, Dowsett M, 
de Bono J, Workman P, Sadanandam A, Fassan M, Sansom OJ, Eccles S, Starling N, 
Braconi C, Sottoriva A, Robinson SP, Cunningham D, Valeri N. Patient-derived organoids 
model treatment response of metastatic gastrointestinal cancers. Science. 2018 Feb 
23;359(6378):920-926 

 
18. Jackstadt R, Sansom OJ Mouse models of intestinal cancer..J Pathol. 2016; 238:141-51.  

 
19 https://nmgn.mrc.ukri.org 

 
20 de Koning HJ, van der Aalst CM, de Jong PA, Scholten ET, Nackaerts K, Heuvelmans 
MA, Lammers JJ, Weenink C, Yousaf-Khan U, Horeweg N, van 't Westeinde S, Prokop M, 
Mali WP, Mohamed Hoesein FAA, van Ooijen PMA, Aerts JGJV, den Bakker MA, 
Thunnissen E, Verschakelen J, Vliegenthart R, Walter JE, Ten Haaf K, Groen 
HJM, Oudkerk M.  Reduced Lung-Cancer Mortality with Volume CT Screening in a 
Randomized Trial.  N Engl J Med. 2020; 382:503-513. 

 
21. https://incisive-project.eu/ 
 
22 Heuvelmans MA, van Ooijen PMA, Ather S, Silva CF, Han D, Heussel CP, Hickes W, 

Kauczor HU, Novotny P, Peschl H, Rook M, Rubtsov R, von Stackelberg O, Tsakok MT, 

https://pubmed.ncbi.nlm.nih.gov/25957691/
https://pubmed.ncbi.nlm.nih.gov/25957691/
https://pubmed.ncbi.nlm.nih.gov/26797458/
https://pubmed.ncbi.nlm.nih.gov/32929210/
https://pubmed.ncbi.nlm.nih.gov/32929210/
https://pubmed.ncbi.nlm.nih.gov/34416168/
https://pubmed.ncbi.nlm.nih.gov/34416168/
https://pubmed.ncbi.nlm.nih.gov/29472484/
https://pubmed.ncbi.nlm.nih.gov/29472484/
https://pubmed.ncbi.nlm.nih.gov/26414675/
https://nmgn.mrc.ukri.org/
https://pubmed.ncbi.nlm.nih.gov/31995683/
https://pubmed.ncbi.nlm.nih.gov/31995683/
https://incisive-project.eu/


82 
 

Arteta C, Declerck J, Kadir T, Pickup L, Gleeson F, Oudkerk M. Lung cancer prediction 
by Deep Learning to identify benign lung nodules. Lung Cancer. 2021; 154:1-4. 

 
23 https://lp.diaceutics.com/ivdr-working-group-paper/  

24 https://www.europeancancer.org/policy/13-policy/34-put-to-the-test-empowering-
genomics-to-improve-cancer-care-and-patient-lives  
 
25  Henderson RH,  French D,  McFerran E Adams R,  Wasan H,   Glynne-Jones R Fisher 
D,  Richman S,  Dunne PD,  Wild L,  Maughan TS,  Sullivan R, Lawler M.  Spend less to 
achieve more: Economic analysis of intermittent versus continuous cetuximab in KRAS wild-
type patients with metastatic colorectal cancer J Cancer Policy 2022 in press 
 
26 Henderson R, Keeling P, French D, Smart D, Sullivan R, Lawler M.  
Cost-effectiveness of precision diagnostic testing for precision medicine approaches against 
non-small-cell lung cancer: A systematic review. Mol Oncol. 2021 10-13. 
 
27 Henderson RH, French D, Maughan T, Adams R, Allemani C, Minicozzi P, Coleman MP, 
McFerran E, Sullivan R, Lawler M. The economic burden of colorectal cancer across Europe: 
a population-based cost-of-illness study. Lancet Gastroenterol Hepatol. 2021; 6:709-722. 
 
28. Eder M, Schäfer M, Bauder-Wüst U, Hull WE, Wängler C, Mier W, Haberkorn U, 
Eisenhut M. 68Ga-complex lipophilicity and the targeting property of a urea-based PSMA 
inhibitor for PET imaging. Bioconjug Chem, 2012; 23:688-97 

   
29 Rauscher I, Düwel C, Haller B, Rischpler C, Heck MM, Gschwend JE, Schwaiger M, 
Maurer T, Eiber M. Efficacy, Predictive Factors, and Prediction Nomograms for (68)Ga-
labeled Prostate-specific Membrane Antigen-ligand Positron-emission 
Tomography/Computed Tomography in Early Biochemical Recurrent Prostate Cancer After 
Radical Prostatectomy. Eur Urol, 2018; 73:656-661 

   
30 Horn T, Krönke M, Rauscher I, Haller B, Robu S, Wester HJ, Schottelius M, van 

Leeuwen FWB, van der Poel HG, Heck M, Gschwend JE, Weber W, Eiber M, Maurer T. 
Single Lesion on Prostate-specific Membrane Antigen-ligand Positron Emission 
Tomography and Low Prostate-specific Antigen Are Prognostic Factors for a Favorable 
Biochemical Response to Prostate-specific Membrane Antigen-targeted Radioguided 
Surgery in Recurrent Prostate Cancer. Eur Urol, 2019; 76:517-523 

 
31 Feuerecker B, Tauber R, Knorr K, Heck M, Beheshti A, Seidl C, Bruchertseifer F, 
Pickhard A, Gafita A, Kratochwil C, Retz M, Gschwend JE, Weber WA, D'Alessandria C, 
Morgenstern A, Eiber M. Activity and Adverse Events of Actinium-225-PSMA-617 in 
Advanced Metastatic Castration-resistant Prostate Cancer After Failure of Lutetium-177-
PSMA. Eur Urol, 2021; 79:343-350 
   
32 Gafita A, Calais J, Grogan TR, Hadaschik B, Wang H, Weber M, Sandhu S, 
Kratochwil C, Esfandiari R, Tauber R, Zeldin A, Rathke H, Armstrong WR, Robertson A, Thin 
P, D'Alessandria C, Rettig MB, Delpassand ES, Haberkorn U, Elashoff D, Herrmann K, 
Czernin J, Hofman MS, Fendler WP, Eiber M. Nomograms to predict outcomes after 
(177)Lu-PSMA therapy in men with metastatic castration-resistant prostate cancer: an 
international, multicentre, retrospective study. Lancet Oncol, 2021; 22:1115-1125 
   
33 Sartor O, de Bono J, Chi KN, Fizazi K, Herrmann K, Rahbar K, Tagawa ST, 
Nordquist LT, Vaishampayan N, El-Haddad G, Park CH, Beer TM, Armour A, Pérez-
Contreras WJ, DeSilvio M, Kpamegan E, Gericke G, Messmann RA, Morris MJ, Krause BJ. 

https://pubmed.ncbi.nlm.nih.gov/33556604/
https://pubmed.ncbi.nlm.nih.gov/33556604/
https://lp.diaceutics.com/ivdr-working-group-paper/
https://www.europeancancer.org/policy/13-policy/34-put-to-the-test-empowering-genomics-to-improve-cancer-care-and-patient-lives
https://www.europeancancer.org/policy/13-policy/34-put-to-the-test-empowering-genomics-to-improve-cancer-care-and-patient-lives
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://www.sciencedirect.com/science/article/pii/S2213538322000212#!
https://pubmed.ncbi.nlm.nih.gov/34110679/
https://pubmed.ncbi.nlm.nih.gov/34110679/
https://pubmed.ncbi.nlm.nih.gov/34329626/
https://pubmed.ncbi.nlm.nih.gov/34329626/


83 
 

Lutetium-177-PSMA-617 for Metastatic Castration-Resistant Prostate Cancer. N Engl J Med, 
2021; 385:1091-1103  

 
34 Langbein T, Weber WA, Eiber M. Future of Theranostics: An Outlook on Precision 
Oncology in Nuclear Medicine. J Nucl Med, 2019; 60:13s-19s 

 
35 de Muinck Keizer DM, Kerkmeijer LGW, Willigenburg T, van Lier ALHMW, Hartogh 
MDD, van der Voort van Zyp JRN, de Groot-van Breugel EN, Raaymakers BW, Lagendijk 
JJW, de Boer JCJ. Prostate intrafraction motion during the preparation and delivery of MR-
guided radiotherapy sessions on a 1.5T MR-Linac. Radiother Oncol. 2020; 151:88-94. 

 
36 zur Hausen H. Papillomaviruses in human cancers. Proc Assoc Am Physicians. 1999 
Nov-Dec;111(6):581-7. 

 
37 Sahin U, Türeci Ö. Personalized vaccines for cancer immunotherapy. Science. 2018; 
359:1355-1360. 
 
38 Sahin U, Oehm P, Derhovanessian E, Jabulowsky RA, Vormehr M, Gold M, Maurus 
D, Schwarck-Kokarakis D, Kuhn AN, Omokoko T, Kranz LM, Diken M, Kreiter S, Haas H, 
Attig S, Rae R, Cuk K, Kemmer-Brück A, Breitkreuz A, Tolliver C, Caspar J, Quinkhardt J, 
Hebich L, Stein M, Hohberger A, Vogler I, Liebig I, Renken S, Sikorski J, Leierer M, Müller V, 
Mitzel-Rink H, Miederer M, Huber C, Grabbe S, Utikal J, Pinter A, Kaufmann R, Hassel JC, 
Loquai C, Türeci Ö. An NA vaccine drives immunity in checkpoint-inhibitor-treated 
melanoma. Nature. 2020; 585:107-112. 

 
39 Lang F, Schrörs B, Löwer M, Türeci Ö, Sahin U. Identification of neoantigens for 
individualized therapeutic cancer vaccines. Nat Rev Drug Discov. 2022; 21:261-282. 

 
40 Kenter GG, Welters MJ, Valentijn AR, Lowik MJ, Berends-van der Meer DM, Vloon 
AP, Essahsah F, Fathers LM, Offringa R, Drijfhout JW, Wafelman AR, Oostendorp J, 
Fleuren GJ, van der Burg SH, Melief CJ. Vaccination against HPV-16 oncoproteins for vulvar 
intraepithelial neoplasia. N Engl J Med. 2009;361:1838-47. 

 

41 Ivashko IN, Kolesar JM Pembrolizumab and nivolumab: PD-1 inhibitors for advanced 
melanoma. .Am J Health Syst Pharm. 2016; 73:193-20 
 

 
42 Casares N, Pequignot MO, Tesniere A, Ghiringhelli F, Roux S, Chaput N, Schmitt E, 

Hamai A, Hervas-Stubbs S, Obeid M, Coutant F, Métivier D, Pichard E, Aucouturier P, 
Pierron G, Garrido C, Zitvogel L, Kroemer G. Caspase-dependent immunogenicity of 
doxorubicin-induced tumor cell death. J Exp Med. 2005; 202:1691-701. 

 
43 Kroemer G, Galluzzi L, Kepp O, Zitvogel L. Immunogenic cell death in cancer 
therapy. Annu Rev Immunol. 2013 ;31:51-72. 

 
44 Kepp O, Senovilla L, Vitale I, Vacchelli E, Adjemian S, Agostinis P, Apetoh L, Aranda 
F, Barnaba V, Bloy N, Bracci L, Breckpot K, Brough D, Buqué A, Castro MG, Cirone M, 
Colombo MI, Cremer I, Demaria S, Dini L, Eliopoulos AG, Faggioni A, Formenti SC, 
Fučíková J, Gabriele L, Gaipl US, Galon J, Garg A, Ghiringhelli F, Giese NA, Guo ZS, 
Hemminki A, Herrmann M, Hodge JW, Holdenrieder S, Honeychurch J, Hu HM, Huang X, 
Illidge TM, Kono K, Korbelik M, Krysko DV, Loi S, Lowenstein PR, Lugli E, Ma Y, Madeo F, 
Manfredi AA, Martins I, Mavilio D, Menger L, Merendino N, Michaud M, Mignot G, Mossman 
KL, Multhoff G, Oehler R, Palombo F, Panaretakis T, Pol J, Proietti E, Ricci JE, Riganti C, 
Rovere-Querini P, Rubartelli A, Sistigu A, Smyth MJ, Sonnemann J, Spisek R, Stagg J, 

https://pubmed.ncbi.nlm.nih.gov/10591087/
https://pubmed.ncbi.nlm.nih.gov/32728218/
https://pubmed.ncbi.nlm.nih.gov/32728218/
https://pubmed.ncbi.nlm.nih.gov/19890126/
https://pubmed.ncbi.nlm.nih.gov/19890126/
https://pubmed.ncbi.nlm.nih.gov/26843495/
https://pubmed.ncbi.nlm.nih.gov/26843495/


84 
 

Sukkurwala AQ, Tartour E, Thorburn A, Thorne SH, Vandenabeele P, Velotti F, Workenhe 
ST, Yang H, Zong WX, Zitvogel L, Kroemer G, Galluzzi L. Consensus guidelines for the 
detection of immunogenic cell death. Oncoimmunology. 2014; 3:e955691 

 
45 Viaud S, Saccheri F, Mignot G, Yamazaki T, Daillère R, Hannani D, Enot DP, 
Pfirschke C, Engblom C, Pittet MJ, Schlitzer A, Ginhoux F, Apetoh L, Chachaty E, Woerther 
PL, Eberl G, Bérard M, Ecobichon C, Clermont D, Bizet C, Gaboriau-Routhiau V, Cerf-
Bensussan N, Opolon P, Yessaad N, Vivier E, Ryffel B, Elson CO, Doré J, Kroemer G, 
Lepage P, Boneca IG, Ghiringhelli F, Zitvogel L. The intestinal microbiota modulates the 
anticancer immune effects of cyclophosphamide. Science. 2013; 342:971-6. 

 
46 Vétizou M, Pitt JM, Daillère R, Lepage P, Waldschmitt N, Flament C, Rusakiewicz S, 
Routy B, Roberti MP, Duong CP, Poirier-Colame V, Roux A, Becharef S, Formenti S, Golden 
E, Cording S, Eberl G, Schlitzer A, Ginhoux F, Mani S, Yamazaki T, Jacquelot N, Enot DP, 
Bérard M, Nigou J, Opolon P, Eggermont A, Woerther PL, Chachaty E, Chaput N, Robert C, 
Mateus C, Kroemer G, Raoult D, Boneca IG, Carbonnel F, Chamaillard M, Zitvogel L. 
Anticancer immunotherapy by CTLA-4 blockade relies on the gut microbiota. Science. 2015 
27;350:1079-84.  

 
47 Routy B, Le Chatelier E, Derosa L, Duong CPM, Alou MT, Daillère R, Fluckiger A, 
Messaoudene M, Rauber C, Roberti MP, Fidelle M, Flament C, Poirier-Colame V, Opolon P, 
Klein C, Iribarren K, Mondragón L, Jacquelot N, Qu B, Ferrere G, Clémenson C, Mezquita L, 
Masip JR, Naltet C, Brosseau S, Kaderbhai C, Richard C, Rizvi H, Levenez F, Galleron N, 
Quinquis B, Pons N, Ryffel B, Minard-Colin V, Gonin P, Soria JC, Deutsch E, Loriot Y, 
Ghiringhelli F, Zalcman G, Goldwasser F, Escudier B, Hellmann MD, Eggermont A, Raoult 
D, Albiges L, Kroemer G, Zitvogel L. Gut microbiome influences efficacy of PD-1-based 
immunotherapy against epithelial tumors.  Science. 2018; 359:91-97. 

 
48 Fluckiger A, Daillère R, Sassi M, Sixt BS, Liu P, Loos F, Richard C, Rabu C, Alou 
MT, Goubet AG, Lemaitre F, Ferrere G, Derosa L, Duong CPM, Messaoudene M, Gagné A, 
Joubert P, De Sordi L, Debarbieux L, Simon S, Scarlata CM, Ayyoub M, Palermo B, Facciolo 
F, Boidot R, Wheeler R, Boneca IG, Sztupinszki Z, Papp K, Csabai I, Pasolli E, Segata N, 
Lopez-Otin C, Szallasi Z, Andre F, Iebba V, Quiniou V, Klatzmann D, Boukhalil J, Khelaifia 
S, Raoult D, Albiges L, Escudier B, Eggermont A, Mami-Chouaib F, Nistico P, Ghiringhelli F, 
Routy B, Labarrière N, Cattoir V, Kroemer G, Zitvogel L. Cross-reactivity between tumor 
MHC class I-restricted antigens and an enterococcal bacteriophage.  Science. 2020; 
369:936-942.  

 
49 Roberti MP, Yonekura S, Duong CPM, Picard M, Ferrere G, Tidjani Alou M, Rauber 
C, Iebba V, Lehmann CHK, Amon L, Dudziak D, Derosa L, Routy B, Flament C, Richard C, 
Daillère R, Fluckiger A, Van Seuningen I, Chamaillard M, Vincent A, Kourula S, Opolon P, Ly 
P, Pizzato E, Becharef S, Paillet J, Klein C, Marliot F, Pietrantonio F, Benoist S, Scoazec JY, 
Dartigues P, Hollebecque A, Malka D, Pagès F, Galon J, Gomperts Boneca I, Lepage P, 
Ryffel B, Raoult D, Eggermont A, Vanden Berghe T, Ghiringhelli F, Vandenabeele P, 
Kroemer G, Zitvogel L. Chemotherapy-induced ileal crypt apoptosis and the 
ileal microbiome shape immunosurveillance and prognosis of proximal colon cancer.  Nat 
Med. 2020; 26:919-931. 

 
50 Baruch EN, Youngster I, Ben-Betzalel G, Ortenberg R, Lahat A, Katz L, Adler K, 
Dick-Necula D, Raskin S, Bloch N, Rotin D, Anafi L, Avivi C, Melnichenko J, Steinberg-
Silman Y, Mamtani R, Harati H, Asher N, Shapira-Frommer R, Brosh-Nissimov T, Eshet Y, 
Ben-Simon S, Ziv O, Khan MAW, Amit M, Ajami NJ, Barshack I, Schachter J, Wargo JA, 
Koren O, Markel G, Boursi B. Fecal microbiota transplant promotes response in 
immunotherapy-refractory melanoma patients. Science. 2021; 371:602-609. 

 

https://pubmed.ncbi.nlm.nih.gov/25941621/
https://pubmed.ncbi.nlm.nih.gov/25941621/
https://pubmed.ncbi.nlm.nih.gov/24264990/
https://pubmed.ncbi.nlm.nih.gov/24264990/
https://pubmed.ncbi.nlm.nih.gov/26541610/
https://pubmed.ncbi.nlm.nih.gov/29097494/
https://pubmed.ncbi.nlm.nih.gov/29097494/
https://pubmed.ncbi.nlm.nih.gov/32820119/
https://pubmed.ncbi.nlm.nih.gov/32820119/
https://pubmed.ncbi.nlm.nih.gov/32451498/
https://pubmed.ncbi.nlm.nih.gov/32451498/


85 
 

 
51 Galon J, Costes A, Sanchez-Cabo F, Kirilovsky A, Mlecnik B, Lagorce-Pagès C, 
Tosolini M, Camus M, Berger A, Wind P, Zinzindohoué F, Bruneval P, Cugnenc PH, 
Trajanoski Z, Fridman WH, Pagès F. Type, density, and location of immune cells within 
human colorectal tumors predict clinical outcome. Science. 2006; 313:1960-4. 
 
52 Pagès F, Mlecnik B, Marliot F, Bindea G, Ou FS, Bifulco C, Lugli A, Zlobec I, Rau TT, 
Berger MD, Nagtegaal ID, Vink-Börger E, Hartmann A, Geppert C, Kolwelter J, Merkel S, 
Grützmann R, Van den Eynde M, Jouret-Mourin A, Kartheuser A, Léonard D, Remue C, 
Wang JY, Bavi P, Roehrl MHA, Ohashi PS, Nguyen LT, Han S, MacGregor HL, Hafezi-
Bakhtiari S, Wouters BG, Masucci GV, Andersson EK, Zavadova E, Vocka M, Spacek J, 
Petruzelka L, Konopasek B, Dundr P, Skalova H, Nemejcova K, Botti G, Tatangelo F, Delrio 
P, Ciliberto G, Maio M, Laghi L, Grizzi F, Fredriksen T, Buttard B, Angelova M, Vasaturo A, 
Maby P, Church SE, Angell HK, Lafontaine L, Bruni D, El Sissy C, Haicheur N, Kirilovsky A, 
Berger A, Lagorce C, Meyers JP, Paustian C, Feng Z, Ballesteros-Merino C, Dijkstra J, van 
de Water C, van Lent-van Vliet S, Knijn N, Mușină AM, Scripcariu DV, Popivanova B, Xu M, 
Fujita T, Hazama S, Suzuki N, Nagano H, Okuno K, Torigoe T, Sato N, Furuhata T, 
Takemasa I, Itoh K, Patel PS, Vora HH, Shah B, Patel JB, Rajvik KN, Pandya SJ, Shukla 
SN, Wang Y, Zhang G, Kawakami Y, Marincola FM, Ascierto PA, Sargent DJ, Fox BA, 
Galon J.  International validation of the consensus Immunoscore for the classification of 
colon cancer: a prognostic and accuracy study.   Lancet. 2018; 391:2128-2139 
 
53 Fridman WH, Meylan M, Petitprez F, Sun CM, Italiano A, Sautès-Fridman C. B cells 
and tertiary lymphoid structures as determinants of tumour immune contexture and clinical 
outcome. Nat Rev Clin Oncol. 2022 Apr 1. 

 
54 Blank CU, Rozeman EA, Fanchi LF, Sikorska K, van de Wiel B, Kvistborg P, 
Krijgsman O, van den Braber M, Philips D, Broeks A, van Thienen JV, Mallo HA, Adriaansz 
S, Ter Meulen S, Pronk LM, Grijpink-Ongering LG, Bruining A, Gittelman RM, Warren S, van 
Tinteren H, Peeper DS, Haanen JBAG, van Akkooi ACJ, Schumacher TN.  
Neoadjuvant versus adjuvant ipilimumab plus nivolumab in macroscopic stage III melanoma. 
Nat Med. 2018; 24(:1655-1661. 
 
55 Rozeman EA, Hoefsmit EP, Reijers ILM, Saw RPM, Versluis JM, Krijgsman O, 
Dimitriadis P, Sikorska K, van de Wiel BA, Eriksson H, Gonzalez M, Torres Acosta A, 
Grijpink-Ongering LG, Shannon K, Haanen JBAG, Stretch J, Ch'ng S, Nieweg OE, Mallo HA, 
Adriaansz S, Kerkhoven RM, Cornelissen S, Broeks A, Klop WMC, Zuur CL, van Houdt WJ, 
Peeper DS, Spillane AJ, van Akkooi ACJ, Scolyer RA, Schumacher TNM, Menzies AM, 
Long GV, Blank CU. Survival and biomarker analyses from the OpACIN-neo and 
OpACIN neoadjuvant immunotherapy trials in stage III melanoma. Nat Med. 2021; 27:256-
263 

 
56 Christian U. Blank, Irene L.M. Reijers, Thomas Pennington, Judith M. 
Versluis, Robyn PM Saw, Elisa A. Rozeman, Ellen Kapiteijn, Astrid Aplonia Maria Van Der 
Veldt, Karijn Suijkerbuijk, Geke Hospers, W. Martin. C. Klop, Karolina Sikorska, Jos A. Van 
Der Hage, Dirk J. Grunhagen, Andrew Spillane, Robert V Rawson, Bart A. Van De 
Wiel, Alexander M. Menzies, Alexander Christopher Jonathan Van Akkooi, Georgina V. 
Long.  First safety and efficacy results of PRADO: A phase II study of personalized 
response-driven surgery and adjuvant therapy after neoadjuvant ipilimumab (IPI) and 
nivolumab (NIVO) in resectable stage III melanoma. J Clin Oncol 
2020.38.15_suppl.:abstract:10002 

https://pubmed.ncbi.nlm.nih.gov/29754777/
https://pubmed.ncbi.nlm.nih.gov/29754777/
https://pubmed.ncbi.nlm.nih.gov/35365796/
https://pubmed.ncbi.nlm.nih.gov/35365796/
https://pubmed.ncbi.nlm.nih.gov/35365796/
https://pubmed.ncbi.nlm.nih.gov/30297911/
https://pubmed.ncbi.nlm.nih.gov/33558721/
https://pubmed.ncbi.nlm.nih.gov/33558721/
https://ascopubs.org/author/Blank%2C+Christian+U
https://ascopubs.org/author/Reijers%2C+Irene+LM
https://ascopubs.org/author/Pennington%2C+Thomas
https://ascopubs.org/author/Versluis%2C+Judith+M
https://ascopubs.org/author/Versluis%2C+Judith+M
https://ascopubs.org/author/Saw%2C+Robyn+PM
https://ascopubs.org/author/Rozeman%2C+Elisa+A
https://ascopubs.org/author/Kapiteijn%2C+Ellen
https://ascopubs.org/author/van+der+Veldt%2C+Astrid+Aplonia+Maria
https://ascopubs.org/author/van+der+Veldt%2C+Astrid+Aplonia+Maria
https://ascopubs.org/author/Suijkerbuijk%2C+Karijn
https://ascopubs.org/author/Hospers%2C+Geke
https://ascopubs.org/author/Klop%2C+W+Martin+C
https://ascopubs.org/author/Sikorska%2C+Karolina
https://ascopubs.org/author/van+der+Hage%2C+Jos+A
https://ascopubs.org/author/van+der+Hage%2C+Jos+A
https://ascopubs.org/author/Grunhagen%2C+Dirk+J
https://ascopubs.org/author/Spillane%2C+Andrew
https://ascopubs.org/author/Rawson%2C+Robert+V
https://ascopubs.org/author/van+de+Wiel%2C+Bart+A
https://ascopubs.org/author/van+de+Wiel%2C+Bart+A
https://ascopubs.org/author/Menzies%2C+Alexander+M
https://ascopubs.org/author/van+Akkooi%2C+Alexander+Christopher+Jonathan
https://ascopubs.org/author/Long%2C+Georgina+V
https://ascopubs.org/author/Long%2C+Georgina+V


86 
 

 
57 Eggermont AMM, Hamid O, Long GV, Luke JJ. Optimal systemic therapy for high-
risk resectable melanoma.  Nat Rev Clin Oncol. 2022 Apr 25. 
 
58 Chalabi M, Fanchi LF, Dijkstra KK, Van den Berg JG, Aalbers AG, Sikorska K, 
Lopez-Yurda M, Grootscholten C, Beets GL, Snaebjornsson P, Maas M, Mertz M, Veninga 
V, Bounova G, Broeks A, Beets-Tan RG, de Wijkerslooth TR, van Lent AU, Marsman HA, 
Nuijten E, Kok NF, Kuiper M, Verbeek WH, Kok M, Van Leerdam ME, Schumacher TN, 
Voest EE, Haanen JB. Neoadjuvant immunotherapy leads to pathological responses in 
MMR-proficient and MMR-deficient early-stage colon cancers.  Nat Med. 2020; 26:566-576. 

 
59 Vos JL, Elbers JBW, Krijgsman O, Traets JJH, Qiao X, van der Leun AM, Lubeck Y, 
Seignette IM, Smit LA, Willems SM, van den Brekel MWM, Dirven R, Baris Karakullukcu M, 
Karssemakers L, Klop WMC, Lohuis PJFM, Schreuder WH, Smeele LE, van der Velden LA, 
Bing Tan I, Onderwater S, Jasperse B, Vogel WV, Al-Mamgani A, Keijser A, van der Noort 
V, Broeks A, Hooijberg E, Peeper DS, Schumacher TN, Blank CU, de Boer JP, Haanen 
JBAG, Zuur CL. Neoadjuvant immunotherapy with nivolumab and ipilimumab induces major 
pathological responses in patients with head and neck squamous cell carcinoma.   Nat 
Commun. 2021; 12:7348.  

 
60 Necchi A, Anichini A, Raggi D, Briganti A, Massa S, Lucianò R, Colecchia M, 
Giannatempo P, Mortarini R, Bianchi M, Farè E, Monopoli F, Colombo R, Gallina A, Salonia 
A, Messina A, Ali SM, Madison R, Ross JS, Chung JH, Salvioni R, Mariani L, Montorsi F. 
Pembrolizumab as Neoadjuvant Therapy Before Radical Cystectomy in Patients With 
Muscle-Invasive Urothelial Bladder Carcinoma (PURE-01): An Open-Label, Single-Arm, 
Phase II Study.  J Clin Oncol. 2018; 36:3353-3360. 
 
61 Forde PM, Spicer J, Lu S, Provencio M, Mitsudomi T, Awad MM, Felip E, Broderick 
SR, Brahmer JR, Swanson SJ, Kerr K, Wang C, Ciuleanu TE, Saylors GB, Tanaka F, Ito H, 
Chen KN, Liberman M, Vokes EE, Taube JM, Dorange C, Cai J, Fiore J, Jarkowski A, Balli 
D, Sausen M, Pandya D, Calvet CY, Girard N; CheckMate 816 Investigators. 
Neoadjuvant Nivolumab plus Chemotherapy in Resectable Lung Cancer.  N Engl J Med. 
2022 Apr 11.  
 
62 Maio M, Blank C, Necchi A, Di Giacomo AM, Ibrahim R, Lahn M, Fox BA, Bell RB, 
Tortora G, Eggermont AMM. Neoadjuvant immunotherapy is reshaping cancer management 
across multiple tumour types: The future is now! Eur J Cancer. 2021; 152:155-164. 

 

63. Lythgoe MP, Desai A, Gyawali B, Savage P, Krell J, Warner JL, Khaki AR. Cancer 
Therapy Approval Timings, Review Speed, and Publication of Pivotal Registration Trials in 
the US and Europe, 2010-2019. .JAMA Netw Open. 2022 1;5:e2216183.  

 
64 https://ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-
democracy/conference-future-europe_en  

 
 

65. Selby P,  Liu L, Downing A, Bank Is, Wilson R, Stephens R, Meunier F, Rochon J, 
Morris E, Seymour M, Gregory W, Lawler M, Boaz A. How can clinical research improve 
European health outcomes in cancer?  J Cancer Policy 2019; 20: 100182, 1-6 

 
66 https://ec.europa.eu/info/publications/conquering-cancer-mission-possible_en 

 

https://pubmed.ncbi.nlm.nih.gov/35468949/
https://pubmed.ncbi.nlm.nih.gov/35468949/
https://pubmed.ncbi.nlm.nih.gov/32251400/
https://pubmed.ncbi.nlm.nih.gov/32251400/
https://pubmed.ncbi.nlm.nih.gov/34937871/
https://pubmed.ncbi.nlm.nih.gov/34937871/
https://pubmed.ncbi.nlm.nih.gov/30343614/
https://pubmed.ncbi.nlm.nih.gov/30343614/
https://pubmed.ncbi.nlm.nih.gov/30343614/
https://pubmed.ncbi.nlm.nih.gov/35687337/
https://pubmed.ncbi.nlm.nih.gov/35687337/
https://pubmed.ncbi.nlm.nih.gov/35687337/
https://ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/conference-future-europe_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/conference-future-europe_en


87 
 

67 Lowy DR, Singer DS. Implementing the Cancer Moonshot and beyond. Lancet Oncol. 
2017; 18:e622-e623 

 

 68. Jaffee EM, Dang CV Agus DB et al. Future Cancer Research Priorities in the USA: 
a Lancet Oncology Commission. Lancet Oncol. 2017; 18: e653-e706.  

69 https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/02/fact-sheet-
president-biden-reignites-cancer-moonshot-to-end-cancer-as-we-know-it/  

 

70 https://www.europeancancer.org/topic-networks  
 

71 https://www.europeancancer.org/topic-networks/16:impact-of-covid-19-on-cancer.html  
 

72 https://www.europeancancer.org/topic-networks/20:impact-war-in-ukraine-on-cancer.html  
 

73  Lawler M, Le Chevalier T, Murphy MJ Jr, Banks I, Conte P, De Lorenzo F, Meunier F, 
Pinedo HM, Selby P, Armand JP, Barbacid M, Barzach M, Bergh J, Bode G, Cameron DA, de 
Braud F, de Gramont A, Diehl V, Diler S, Erdem S, Fitzpatrick JM, Geissler J, Hollywood D, 
Højgaard L, Horgan D, Jassem J, Johnson PW, Kapitein P, Kelly J, Kloezen S, La Vecchia C, 
Löwenberg B, Oliver K, Sullivan R, Tabernero J, Van de Velde CJ, Wilking N, Wilson R, 
Zielinski C, Zur Hausen H, Johnston PG. 
A catalyst for change: The European Cancer Patient's Bill of Rights. Oncologist 2014; 19:217-
24. 

 
74. Lawler M, Le Chevalier T, Banks I, Conte P, De Lorenzo F, Meunier F, Pinedo HM, Selby 
P, Murphy MJ, Johnston PG; European Cancer Concord (ECC). A Bill of Rights for patients 
with cancer in Europe. Lancet Oncol. 2014; 15:258-60 

 
75. Lawler M,   Apostolidis K, Banks I, Florindi F, Militaru M, Price R, Sullivan R, De Lorenzo 
F Challenging the Europe of Disparities in Cancer: A Framework for Improved Survival and 
better Quality of Life for European Cancer Patients European Cancer Patient Coalition White 
Paper 2015 
 
76. Peiró Pérez R, Molina Barceló A, De Lorenzo F, Spadea T, Missinne S,. Florindi F, 
Zengarini N, Apostolidis K, Coleman MP, Allemani C, Lawler M. Policy Paper: Tackling Social 
Inequalities in Cancer Prevention and Control for the European Population EU Cancer Control 
Joint Action initiative 2017 
 
77 Lawler M, Selby P, Banks I, Law K, Albreht T, Armand JP, Barbacid M, Barzach M, Bergh 
J, Cameron D, Conte P, de Braud F, de Gramont A, De Lorenzo F, Diehl V, Diler S, Erdem S, 
Geissler J, Gore-Booth J, Henning G, Højgaard L, Horgan D, Jassem J, Johnson P, Kaasa S, 
Kapitein P, Karjalainen S, Kelly J, Kienesberger A, La Vecchia C, Lacombe D, Lindahl T, 
Löwenberg B, Luzzatto L, Malby R, Mastris K, Meunier F, Murphy M, Naredi P, Nurse P, Oliver 
K, Pearce J, Pelouchov J, Piccart M, Pinedo B, Spurrier-Bernard G, Sullivan R, Tabernero J, 
Van de Velde C, van Herk B, Vedsted P, Waldmann A, Weller D, Wilking N, Wilson R, Yared 
W, Zielinski C, Zur Hausen H, Le Chevalier T, Johnston P. The European Cancer Patient's Bill 
of Rights, update and implementation 2016. ESMO Open. 2017; 1:e000127. 
 
78.Allemani C, Matsuda T, Di Carlo V, Harewood R, Matz M, Nikšić M, Bonaventure A, Valkov 
MY, Johnson CJ, Estève J, Ogunbiyi OJ, Azevedo e Silva G et al. Global surveillance of trends 

https://pubmed.ncbi.nlm.nih.gov/29208378/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/02/fact-sheet-president-biden-reignites-cancer-moonshot-to-end-cancer-as-we-know-it/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/02/fact-sheet-president-biden-reignites-cancer-moonshot-to-end-cancer-as-we-know-it/
https://www.europeancancer.org/topic-networks
https://www.europeancancer.org/topic-networks/16:impact-of-covid-19-on-cancer.html
https://www.europeancancer.org/topic-networks/20:impact-war-in-ukraine-on-cancer.html
http://www.ncbi.nlm.nih.gov/pubmed/24503530
http://www.ncbi.nlm.nih.gov/pubmed/24503530
https://www.ncbi.nlm.nih.gov/pubmed/28848664
https://www.ncbi.nlm.nih.gov/pubmed/28848664


88 
 

in cancer survival 2000–14 (CONCORD-3): analysis of individual records for 37,513,025 
patients diagnosed with one of 18 cancers from 322 population-based registries in 71 
countries. Lancet 2018; 391: 1023-75.  
 
79. Brenner H, Gefeller O. An alternative approach to monitoring cancer patient survival. 
Cancer 1996; 78: 2004-10. 
 
80. Pohar Perme M, Stare J, Estève J. On estimation in relative survival. Biometrics 2012; 68: 
113-20. 
 
81. Corazziari I, Quinn MJ, Capocaccia R. Standard cancer patient population for age 
standardising survival ratios. Eur J Cancer 2004; 40: 2307-16.  
 
82 Stiller CA, Bunch KJ. Trends in survival for childhood cancer in Britain diagnosed 1971-85. 
Br J Cancer 1990; 62: 806-15. 
  
83. World Health Organization Statistical Information System. WHO mortality database. 
Geneva: World Health Organization. Available at: https://www.who.int/data/data-collection-
tools/who-mortality-database (Last accessed April 2021). 
 
84. World Health Organization. International Statistical Classification of Disease and related 
Health Problems: 10th revision. Geneva: World Health Organization 1992. 
 
85.  Eckhouse S, Lewison G, Sullivan R. Trends in the global funding and activity of cancer 
research. Mol Oncol. 2008 2:20-32. 
 
86 Lewison G, Roe P, Webber R, Sullivan R. Lung cancer researchers, 2008-2013: their sex 
and ethnicity. Scientometrics. 2016; 106:105-117 
 
87 https://www.icrpartnership.org/db_search [Data extracted 29 April 2022] 
 
88. EU Cordis: https://cordis.europa.eu/ [Data extracted 3 March 2022]  
 
89. World Report: https://worldreport.nih.gov/ [Data extracted 14 April 2022] 
 
90. Exchange rate 2019 averages: https://www.exchangerates.org.uk/ 
 
91. Schmutz A, Salignat C, Plotkina D, et al: Mapping the global cancer research funding 
landscape. JNCI Cancer Spectr 3: 2019  
 
92 Coleman MP. Cancer survival: global surveillance will stimulate health policy and improve 
equity. Lancet 2014; 383: 564-73. 
 
93 Allemani, C. 2017. The importance of global surveillance of cancer survival for cancer 

control: the CONCORD programme. Cancer Control:19-22. 
 
94 De Angelis, R., M. Sant, M. P. Coleman, S. Francisci, P. Baili, D. Pierannunzio, A. Trama 
et al. 2014. Cancer survival in Europe 1999-2007 by country and age: results of 
EUROCARE-5 – a population-based study. Lancet Oncology 15:23-34. 
 
95 Coleman MP, Forman D, Bryant H, Butler J, Rachet B, Maringe C, Nur U, Tracey E, 
Coory M, Hatcher J, McGahan CE, Turner D, Marrett L, Gjerstorff ML, Johannesen TB, 
Adolfsson J, Lambe M, Lawrence G, Meechan D, Morris EJ, Middleton R, Steward J, 

https://www.who.int/data/data-collection-tools/who-mortality-database
https://www.who.int/data/data-collection-tools/who-mortality-database
https://pubmed.ncbi.nlm.nih.gov/19383326/
https://pubmed.ncbi.nlm.nih.gov/19383326/
https://pubmed.ncbi.nlm.nih.gov/26798161/
https://pubmed.ncbi.nlm.nih.gov/26798161/
https://www.icrpartnership.org/db_search
https://cordis.europa.eu/
https://worldreport.nih.gov/
https://www.exchangerates.org.uk/


89 
 

Richards MA; ICBP Module 1 Working Group. Cancer survival in Australia, Canada, 
Denmark, Norway, Sweden, and the UK, 1995-2007 
(the International Cancer Benchmarking Partnership): an analysis of population-
based cancer registry data. Lancet. 2011; 377:127-38.  
 
96. Bertuccio P, Alicandro G, Malvezzi M et al. Cancer mortality in Europe in 2015 and an 
overview of trends since 1990. Ann Oncol 2019; 30: 1356-1369.  
 
97 Zatonski W, Didkowska J. Closing the gap: cancer in Central and Eastern Europe (CEE). 
Eur J Cancer 2008; 44: 1425-1437. 
 
98 Popova S, Rehm J, Patra J, Zatonski W. Comparing alcohol consumption in central and 
eastern Europe to other European countries. Alcohol Alcohol 2007; 42: 465-473. 
 
99 Levi F, Lucchini F, Negri E, La Vecchia C. Trends in mortality from major cancers in the 
European Union, including acceding countries, in 2004. Cancer 2004; 101: 2843-2850. 
 
100 La Vecchia C, Rota M, Malvezzi M, Negri E. Potential for improvement in cancer 
management: reducing mortality in the European Union. Oncologist 2015; 20: 495-498. 
 
101 Begum M, Lewison G, Lawler M, Sullivan R. 
Mapping the European cancer research landscape: An evidence base for national and Pan-
European research and funding. 
Eur J Cancer. 2018; 100:75-84 
 
102 Jungbluth S, Kelm O, van de Loo JW, Manoussaki E, Vidal M, Hallen M, Trias OQ. 
Europe combating cancer: the European Union's commitment to cancer research in the 6th 
Framework Programme. Mol Oncol. 2007; 1:14-8.  
 
103 Vrdoljak E, Bodoky G, Jassem J, Popescu RA, Mardiak J, Pirker R, Čufer T, Bešlija S, 
Eniu A, Todorović V, Kubáčková K, Kurteva G, Tomašević Z, Sallaku A, Smichkoska S, Bajić 
Ž, Šikić BI. Cancer Control in Central and Eastern Europe: Current Situation and 
Recommendations for Improvement. Oncologist. 2016 ; 21:1183-1190 
 
104 Begum M, Lewison G, Jassem J, Mixich V, Cufer T, Nurgozhin T, Shabalkin P, Kutluk T, 
Voko Z, Radosavljevic D, Vrdoljiak E, Eniu A, Walewski J, Aggarwal A, Lawler M, Sullivan R. 
Mapping cancer research across Central and Eastern Europe, the Russian Federation and 
Central Asia: Implications for future national cancer control planning. Eur J Cancer. 2018; 
104:127-136. 
 
105 Van Hemelrijck M, Lewison G, Fox L, Vanderpuye VD, Murillo R, Booth CM, Canfell K, 
Pramesh CS, Sullivan R, Mukherij D Global cancer research in the era of COVID-19: a 
bibliometric analysis. Ecancermedicalscience. 2021; 15:1264 
 
106 Krzyzanowska MK, Kaplan R, Sullivan R. How may clinical research improve healthcare 
outcomes? Ann Oncol. 2011;22 Suppl 7:vii10-vii15 
 
107 Lawler M, Begum M, Lewison G, Aggarwal A, Selby P, Sullivan R. 
The impact of Brexit on UK cancer research. Lancet Oncol. 2018; 19:1276-1278. 
 
108 Begum M, Lewison G, Lawler M, Sullivan R. The value of European immigration for high-
level UK research and clinical care: cross-sectional study. J R Soc Med. 2019; 112:29-35 

https://pubmed.ncbi.nlm.nih.gov/21183212/
https://pubmed.ncbi.nlm.nih.gov/21183212/
https://pubmed.ncbi.nlm.nih.gov/21183212/
https://pubmed.ncbi.nlm.nih.gov/21183212/
https://www.ncbi.nlm.nih.gov/pubmed/30014883
https://www.ncbi.nlm.nih.gov/pubmed/30014883
https://pubmed.ncbi.nlm.nih.gov/19383283/
https://pubmed.ncbi.nlm.nih.gov/19383283/
https://pubmed.ncbi.nlm.nih.gov/27401890/
https://pubmed.ncbi.nlm.nih.gov/27401890/
https://www.ncbi.nlm.nih.gov/pubmed/30347288
https://www.ncbi.nlm.nih.gov/pubmed/30347288
https://pubmed.ncbi.nlm.nih.gov/34567249/
https://pubmed.ncbi.nlm.nih.gov/34567249/
https://pubmed.ncbi.nlm.nih.gov/22039138/
https://pubmed.ncbi.nlm.nih.gov/22039138/
https://www.ncbi.nlm.nih.gov/pubmed/30303111
https://www.ncbi.nlm.nih.gov/pubmed/30304641
https://www.ncbi.nlm.nih.gov/pubmed/30304641


90 
 

 
109. Pritchard-Jones K, Lewison G, Camporesi S, Vassal G, Ladenstein R, Benoit Y, 
Predojevic JS, Sterba J, Stary J, Eckschlager T, Schroeder H, Doz F, Creutzig U, Klingebiel 
T, Kosmidis HV, Garami M, Pieters R, O'Meara A, Dini G, Riccardi R, Rascon J, Rageliene 
L, Calvagna V, Czauderna P, Kowalczyk J, Gil-da-Costa MJ, Norton L, Pereira F, Janic D, 
Puskacova J, Jazbec J, Canete A, Hjorth L, Ljungman G, Kutluk T, Morland B, Stevens M, 
Walker D, Sullivan R. The state of research into children with cancer across Europe: new 
policies for a new decade. Ecancermedicalscience. 2011; 5:210. 
 
110. Kearns PR, Vassal G, Ladenstein R, Schrappe M, Biondi A, Blanc P, Eggert A, 
Kienesberger A, Kozhaeva O, Pieters R, Schmiegelow K. A European paediatric cancer 
mission: aspiration or reality? Lancet Oncol. 2019; 20:1200-1202. 
 
111 Atun R, Bhakta N, Denburg A, Frazier AL, Friedrich P, Gupta S, Lam CG, Ward ZJ, Yeh 
JM, Allemani C, Coleman MP, Di Carlo V, Loucaides E, Fitchett E, Girardi F, Horton SE, 
Bray F, Steliarova-Foucher E, Sullivan R, Aitken JF, Banavali S, Binagwaho A, Alcasabas P, 
Antillon F, Arora RS, Barr RD, Bouffet E, Challinor J, Fuentes-Alabi S, Gross T, Hagander L, 
Hoffman RI, Herrera C, Kutluk T, Marcus KJ, Moreira C, Pritchard-Jones K, Ramirez O, 
Renner L, Robison LL, Shalkow J, Sung L, Yeoh A, Rodriguez-Galindo C. 
Sustainable care for children with cancer: a Lancet Oncology Commission. Lancet Oncol. 
2020 21:e185-e224.  
 

 112 Pritchard-Jones K, Sullivan R. Children with cancer: driving the global agenda. 
Lancet Oncol. 2013; 14:189-91.  
 

 
113 Lewison G, Gavin A, McCallion K, McDermott R, Sullivan R, Lawler M. 
The 'Good Friday Agreement' and cancer research on the island of Ireland: Evidence for the 
impact of a tripartite cancer research partnership. Eur J Cancer. 2020; 129:15-22. 
 
114 Sullivan R, Lewison G, Torode J, Kingham PT, Brennan M, Shulman LN, Lawler M, 
Aggarwal A, Gralow J Cancer research collaboration between the UK and the USA: 
reflections on the 2021 G20 Summit announcement. Lancet Oncol. 2022 23: 460-462. 
 
115 Sullivan R, Aggarwal A Health policy: Putting a price on cancer. Nat Rev Clin Oncol. 
2016; 13:137-8 
 
116 Ringborg U. The Stockholm declaration. Mol Oncol. 2008; 2:10-1.  
   
117 https://www.europeancancer.org/resources/216:comprehensive-cancer-centres-the-
foundation-for-beating-cancer-plan-and-cancer-mission-success.html  
 
118 European Commission - Communication from the Commission to the European 
Parliament and the Council – Europe’s Beating Cancer Plan. 
https://ec.europa.eu/health/sites/default/files/ non_communicable_diseases/docs/eu_cancer-
plan_en.pdf  
 
119 https://www.2021portugal.eu/en/news/launching-of-the-porto-declaration-on-cancer-
research/#:~:text=The%20Porto%20Declaration%20on%20Cancer%20Research%20strengt
hens%20the,in%20Europe%20surviving%20for%20at%20least%2010%20years  
 

https://pubmed.ncbi.nlm.nih.gov/22276053/
https://pubmed.ncbi.nlm.nih.gov/22276053/
https://www.ncbi.nlm.nih.gov/pubmed/31486360
https://www.ncbi.nlm.nih.gov/pubmed/31486360
https://pubmed.ncbi.nlm.nih.gov/23434336/
https://www.ncbi.nlm.nih.gov/pubmed/32114365
https://www.ncbi.nlm.nih.gov/pubmed/32114365
https://pubmed.ncbi.nlm.nih.gov/35358453/
https://pubmed.ncbi.nlm.nih.gov/35358453/
https://pubmed.ncbi.nlm.nih.gov/26856742/
https://pubmed.ncbi.nlm.nih.gov/19383323/
https://www.europeancancer.org/resources/216:comprehensive-cancer-centres-the-foundation-for-beating-cancer-plan-and-cancer-mission-success.html
https://www.europeancancer.org/resources/216:comprehensive-cancer-centres-the-foundation-for-beating-cancer-plan-and-cancer-mission-success.html
https://www.2021portugal.eu/en/news/launching-of-the-porto-declaration-on-cancer-research/#:%7E:text=The%20Porto%20Declaration%20on%20Cancer%20Research%20strengthens%20the,in%20Europe%20surviving%20for%20at%20least%2010%20years
https://www.2021portugal.eu/en/news/launching-of-the-porto-declaration-on-cancer-research/#:%7E:text=The%20Porto%20Declaration%20on%20Cancer%20Research%20strengthens%20the,in%20Europe%20surviving%20for%20at%20least%2010%20years
https://www.2021portugal.eu/en/news/launching-of-the-porto-declaration-on-cancer-research/#:%7E:text=The%20Porto%20Declaration%20on%20Cancer%20Research%20strengthens%20the,in%20Europe%20surviving%20for%20at%20least%2010%20years


91 
 

120 Kehrloesser S, Oberst S, Westerhuis W, Wendler A, Wind A, Blaauwgeers H, Burrion 
JB, Nagy P, Saeter G, Gustafsson E, De Paoli P, Lovey J, Lombardo C, Philip T, de 
Valeriola D, Docter M, Boomsma F, Saghatchian M, Svoboda M, Philip I, Monetti F, Hummel 
H, McVie G, Otter R, van Harten W. Analysing the attributes of Comprehensive Cancer 
Centres and Cancer Centres across Europe to identify key hallmarks. Mol Oncol. 
2021;15:1277-1288 
 
121 Deutsche Krebshilfe. https://www.krebshilfe.de/informieren/ueber-uns/deutsche-
krebshilfe/ about-us-deutsche-krebshilfegerman-cancer-aid/ 
 
122 Ringborg U, Celis J, Eggermont A, et al. (2018). The European Academy of Cancer 
Sciences – Designation of Comprehensive Cancer Centres of Excellence. Eur J Cancer 93, 
138– 139. 
 
123 https://www.eusoma.org/en/certification-process/1-346-1 - 
124 https://www.enets.org/guidelines.html  
 
125 https://uroweb.org/guidelines  
 
126  https://www.esmo.org/for-patients/esmo-designated-centres-of-integrated-oncology-
palliative-care  
 
127 Wild CP, Espina C, Bauld L, et al. (2019). Cancer Prevention Europe. Mol Oncol 13, 
528–534. 
 
128 Eggermont AMM, Apolone G, Baumann M, et al. (2019) Cancer Core Europe: a 
translational research infrastructure for a European mission on cancer. Mol Oncol 13, 521–
527 
 
129 Meunier F, Lawler M, Pinedo HM. Commentary: fifty years of the European Organisation 
for Research and Treatment Of Cancer (EORTC)--making the difference for the European 
oncology community. Oncologist. 2012; 17:e6-7. 
 
130 Oberst S. Bridging research and clinical care - the comprehensive cancer centre. Mol 
Oncol 2019, 13, 614-618.  
 
131 Abudu R, Bouche G, Bourougaa K, Davies L, Duncan K, Estaquio C, Font AD, Hurlbert 
MS, Jackson P, Kroeskop-Bossenbroek L, Lewis I, Mitrou G, Mutabbir A, Pettigrew CA, 
Turner L, Weerman A, Wojtanik K  Trends in International Cancer Research Investment 
2006-2018. .JCO Glob Oncol. 2021 Apr;7:602-610. 
 
132 Global Cancer Observatory 2020 cancer statistics for Europe: 
https://gco.iarc.fr/today/data/factsheets/populations/908-europe-fact-sheets.pdf 
 

https://pubmed.ncbi.nlm.nih.gov/33734563/
https://pubmed.ncbi.nlm.nih.gov/33734563/
https://www.eusoma.org/en/certification-process/1-346-1
https://www.enets.org/guidelines.html
https://uroweb.org/guidelines
https://www.esmo.org/for-patients/esmo-designated-centres-of-integrated-oncology-palliative-care
https://www.esmo.org/for-patients/esmo-designated-centres-of-integrated-oncology-palliative-care
https://pubmed.ncbi.nlm.nih.gov/22723021/
https://pubmed.ncbi.nlm.nih.gov/22723021/
https://pubmed.ncbi.nlm.nih.gov/22723021/
https://pubmed.ncbi.nlm.nih.gov/33909474/
https://pubmed.ncbi.nlm.nih.gov/33909474/
https://gco.iarc.fr/today/data/factsheets/populations/908-europe-fact-sheets.pdf


92 
 

133 Abraham J. Pharmaceuticalization of Society in Context: Theoretical, Empirical and 
Health Dimensions. Sociology 2010; 44(4): 603-22. 
 

134 Polite BN, Ratain MJ, Lichter AS. Oncology’s “Hockey Stick” Moment for the Cost of 
Cancer Drugs—The Climate Is About to Change. JAMA Oncology 2021; 7: 25-6. 
 
135 20 years of precision medicine in oncology. The Lancet 2021; 397: 1781. 
 
136. Marmot M. Social determinants of health inequalities. The Lancet 2005; 365: 1099-
104. 
 
137. Mialon M. An overview of the commercial determinants of health. Global Health 2020; 
16: 74. 
 
138  Schnog JB, Samson MJ, Gans ROB, Duits AJ. An urgent call to raise the bar in oncology. 
British journal of cancer 2021: 1-9. 
 
139. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN 
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer 
J Clin 2021; 71(3): 209-49. 
 
140.  Atun R, Moore G. Building a High-Value Health System. New York: Oxford University 
Press; 2021. 
 
141. Morris M, Landon S, Reguilon I, Butler J, McKee M, Nolte E. Understanding the link 
between health systems and cancer survival: A novel methodological approach using a 
system-level conceptual model. Journal of Cancer Policy 2020; 25: 100233. 
 
142 Moher D, Glasziou P, Chalmers I, et al. Increasing value and reducing waste in 
biomedical research: who's listening? Lancet 2016; 387:1573-86. 
 
143 Chalkidou K, Marten R, Cutler D, et al. Health technology assessment in universal 
health coverage. Lancet 2013; 382(9910): e48-9. 
 
144 Chamova J, Stellalliance A. Mapping of HTA national organisations, programmes and 
processes in EU and Norway: Publications Office of the European Union; 2017. 
 
145 Tantivess S, Chalkidou K, Tritasavit N, Teerawattananon Y. Health Technology 
Assessment capacity development in low- and middle-income countries: Experiences from 
the international units of HITAP and NICE. F1000Res 2017; 6: 2119-. 
 
146. Mukherji D, Murillo RH, Van Hemelrijck M, et al. Global cancer research in the post-
pandemic world. Lancet Oncol 2021; 22(12): 1652-4. 
 
147 Wells JC, Sharma S, Del Paggio JC, et al. An Analysis of Contemporary Oncology 
Randomized Clinical Trials From Low/Middle-Income vs High-Income Countries. JAMA Oncol 
2021; 7: 379-85. 
 
148 Aggarwal A, Lewison G, Idir S, et al. The State of Lung Cancer Research: A Global 
Analysis. J Thorac Oncol 2016; 11: 1040-50. 
 



93 
 

149. Aggarwal A, Lewison G, Rodin D, Zietman A, Sullivan R, Lievens Y. Radiation therapy 
research: A global analysis 2001-2015. International Journal of Radiation Oncology* Biology* 
Physics 2018; 101:: 767-78. 
 
150 Espina C, Porta M, Schüz J, Aguado IH, Percival RV, Dora C, Slevin T, Guzman JR, 
Meredith T, Landrigan PJ et al (2013) Environmental and occupational interventions for 
primary prevention of cancer: a cross‐sectorial policy framework. Environ Health Perspect 
121, 420–426. 
 
151 Peters DH, Tran N, Adam T, Ghaffar A. (2013) Implementation research in health: a 
practical guide. Alliance for Health Policy and Systems Research, World Health Organization.   
 
152 Hermans KEPE, van den Brandt PA, Loef C, Jansen RLH, Schouten LJ Adherence to 
the World Cancer Research Fund and the American Institute for Cancer Research lifestyle 
recommendations for cancer prevention and Cancer of Unknown Primary risk. Clin Nutr. 
2022; 41:526-535. 
 
153 https://canceratlas.cancer.org/the-burden/europe/   
 
154 International Agency for Research on Cancer IARC Working Group. Breast Cancer 
Screening IARC handbooks of cancer prevention. vol. 15., 2016 ISBN 978-92-832-3017-5 
 
155 Zielonke N, Kregting LM, Heijnsdijk EAM, et al. The potential of breast cancer screening 
in Europe. Int J Cancer. 2021; 148:406-418. 
 
156 Tilson L, Sharp L, Usher C, Walsh C, S W, O'Ceilleachair A, Stuart C, Mehigan B, John 
Kennedy M, Tappenden P, Chilcott J, Staines A, Comber H, Barry M. Cost of care for 
colorectal cancer in Ireland: a health care payer perspective. Eur J Health Econ. 2012; 
13:511-24 
 
157 . Council Recommendation of 2 December 2003 on Cancer Screening, European 
Commission (2003/878/ EC). OJ L 327: 34-38. 
 
158 https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-
making/scientific-support-eu-policies/group-chief-scientific-advisors/cancer-
screening_en#:~:text=As%20of%202020%2C%2025%20EU,and%2020%20for%20colorect
al%20cancer. 
 
159 Arbyn M, Weiderpass E, Bruni L, de Sanjosé S, Saraiya M, Ferlay J, Bray F Estimates 
of incidence and mortality of cervical cancer in 2018: a worldwide analysis. Lancet Glob 
Health. 2020; 8:e191-e203.  
 
160 
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/642388/IPOL_STU(2020)6423
88_EN.pdf  
 
161 
https://ec.europa.eu/health/sites/default/files/state/docs/2018_healthatglance_rep_en.pdf 

https://pubmed.ncbi.nlm.nih.gov/35026689/
https://pubmed.ncbi.nlm.nih.gov/35026689/
https://pubmed.ncbi.nlm.nih.gov/35026689/
https://canceratlas.cancer.org/the-burden/europe/
https://pubmed.ncbi.nlm.nih.gov/21638069/
https://pubmed.ncbi.nlm.nih.gov/21638069/
https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/scientific-support-eu-policies/group-chief-scientific-advisors/cancer-screening_en#:%7E:text=As%20of%202020%2C%2025%20EU,and%2020%20for%20colorectal%20cancer
https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/scientific-support-eu-policies/group-chief-scientific-advisors/cancer-screening_en#:%7E:text=As%20of%202020%2C%2025%20EU,and%2020%20for%20colorectal%20cancer
https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/scientific-support-eu-policies/group-chief-scientific-advisors/cancer-screening_en#:%7E:text=As%20of%202020%2C%2025%20EU,and%2020%20for%20colorectal%20cancer
https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/scientific-support-eu-policies/group-chief-scientific-advisors/cancer-screening_en#:%7E:text=As%20of%202020%2C%2025%20EU,and%2020%20for%20colorectal%20cancer
https://pubmed.ncbi.nlm.nih.gov/31812369/
https://pubmed.ncbi.nlm.nih.gov/31812369/
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/642388/IPOL_STU(2020)642388_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/642388/IPOL_STU(2020)642388_EN.pdf
https://ec.europa.eu/health/sites/default/files/state/docs/2018_healthatglance_rep_en.pdf


94 
 

 
163 Zielonke N, Kregting LM, Heijnsdijk EAM, Veerus P, Heinävaara S, McKee M, de Kok 
IMCM, de Koning HJ, van Ravesteyn NT; EU-TOPIA collaborators. The potential of breast 
cancer screening in Europe. Int J Cancer. 2021; 148:406-418. 
 
163 Cancer screening in the European Union: Report on the implementation of the Council 
recommendation on cancer screening (2nd edition). International Agency for Research on 
Cancer; 2017 
 
164 WHO European Technical Consultation on Screening, February 2019. 
165 European guidelines for quality assurance in cervical cancer screening: 2nd edition, 
supplements. Directorate-General for Health and Food Safety (European Commission); 
2015. 
 
166 Lönnberg S, Šekerija M, Malila N, et al. Cancer screening: policy recommendations on 
governance, organization and evaluation of cancer screening IN Albreht T, Kiasuwa R, Van 
den Bulcke M. European Guide on Quality Improvement in Comprehensive Cancer Control. 
Cancer Control Joint Action (Chapter 4); 2017. 
 
167 Kauczor HU, Baird AM, Blum TG, Bonomo L, Bostantzoglou C, Burghuber O, Čepická 
B, Comanescu A, Couraud S, Devaraj A, Jespersen V, Morozov S, Agmon IN, Peled N, 
Powell P, Prosch H, Ravara S, Rawlinson J, Revel MP, Silva M, Snoeckx A, van Ginneken 
B, van Meerbeeck JP, Vardavas C, von Stackelberg O, Gaga M; European Society of 
Radiology (ESR) and the European Respiratory Society (ERS). ESR/ERS statement paper 
on lung cancer screening. Eur Radiol. 2020; 30:3277-3294. 
 
168 https://gco.iarc.fr/ 
 
169  https://www.ipaac.eu/news-detail/en/24-lack-of-awareness-is-a-major-barrier-to-early-
cancer-detection 
 
170 Banks I, Weller D, Ungan M, Selby P, Aapro M, Beishon M, Bolt M, Bonanno F, 
Champeix C, Dégi C, Eneqvist LJ, Kazmierska J, Kolacinska A, Malas S, Moine S, Pavlic 
DR, Price R, Walter F, Wyld L. ECCO Essential Requirements for Quality Cancer Care: 
Primary care.  Crit Rev Oncol Hematol. 2019; 142:187-199.  
 

171 https://docgo.net/integrated-cancer-care-bringing-primary-care-and-secondary-care-
together-ecco-position-statement  

172 https://www.all-can.org/what-we-do/research/patient-survey/ 

173 van den Broek JJ, Schechter CB, van Ravesteyn NT, Janssens ACJW, Wolfson MC, 
Trentham-Dietz A, Simard J, Easton DF, Mandelblatt JS, Kraft P, de Koning HJ. 
Personalizing Breast Cancer Screening Based on Polygenic Risk and Family History 

https://pubmed.ncbi.nlm.nih.gov/32683673/
https://pubmed.ncbi.nlm.nih.gov/32683673/
https://pubmed.ncbi.nlm.nih.gov/32052170/
https://pubmed.ncbi.nlm.nih.gov/32052170/
https://gco.iarc.fr/
https://www.ipaac.eu/news-detail/en/24-lack-of-awareness-is-a-major-barrier-to-early-cancer-detection
https://www.ipaac.eu/news-detail/en/24-lack-of-awareness-is-a-major-barrier-to-early-cancer-detection
https://pubmed.ncbi.nlm.nih.gov/31445441/
https://pubmed.ncbi.nlm.nih.gov/31445441/
https://docgo.net/integrated-cancer-care-bringing-primary-care-and-secondary-care-together-ecco-position-statement
https://docgo.net/integrated-cancer-care-bringing-primary-care-and-secondary-care-together-ecco-position-statement
https://www.all-can.org/what-we-do/research/patient-survey/
https://pubmed.ncbi.nlm.nih.gov/32853342/


95 
 

J Natl Cancer Inst. 2021; 113:434-442 
 

174 https://www.europeancancer.org/timetoact/impact/build-back-better  

175 Loveday C, Sud A, Jones ME, Broggio J, Scott S, Gronthound F, Torr B, Garrett A, Nicol 
DL, Jhanji S, Boyce SA, Williams M, Barry C, Riboli E, Kipps E, McFerran E, Muller DC, 
Lyratzopoulos G, Lawler M, Abulafi M, Houlston RS, Turnbull C. Prioritisation by FIT to 
mitigate the impact of delays in the 2-week wait colorectal cancer referral pathway during the 
COVID-19 pandemic: a UK modelling study. Gut. 2021; 70:1053-1060.  
 
176. https://www.check4cancer.com/private-cancer-tests/cervical-
cancer?keyword=cervical%20cancer%20screening%20test&matchtype=p&network=o&devic
e=c&utm_source=bing&utm_medium=cpc&utm_campaign=HPVCheck%20(Cervical%20Can
cer) 
 
177 Horton S, Sullivan R, Flanigan J, Fleming KA, Kuti MA, Looi LM, Pai SA, Lawler M. 
Delivering modern, high-quality, affordable pathology and laboratory medicine to low-income 
and middle-income countries: a call to action. Lancet. 2018; 391:1953-1964 
 
178 HPV INFORMATION CENTRE [Internet]. Available from: https://www.hpvcentre.net  
(accessed June 19, 2021). 
 
179 de Martel C, Plummer M, Vignat J, Franceschi S. Worldwide burden of cancer 
attributable to HPV by site, country and HPV type. Int J Cancer 2017; 141:664-670. 
 
180 Sant M, Chirlaque Lopez MD, Agresti R, Sánchez Pérez MJ, Holleczek B, Bielska-
Lasota M, et al. Survival of women with cancers of breast and genital organs in Europe 
1999-2007: Results of the EUROCARE-5 study. Eur J Cancer 2015; 51:2191–205. 
 
181. Trama A, Foschi R, Larrañaga N, Sant M, Fuentes-Raspall R, Serraino D, et al. 
Survival of male genital cancers (prostate, testis and penis) in Europe 1999-2007: Results 
from the EUROCARE-5 study. Eur J Cancer 2015; 51:2206–16. 
 
182 European Commission (2015). European guidelines for quality assurance in cervical 
cancer screening. Second Edition. https://op.europa.eu/en/publication-detail/-
/publication/a41a4c40-0626-4556-af5b-2619dd1d5ddc  (accessed 16 June 2020). 
 
183 Chrysostomou AC, Stylianou DC, Constantinidou A, et al. Cervical Cancer Screening 
Programs in Europe: The Transition Towards HPV Vaccination and Population-Based HPV 
Testing. Viruses 2018; 10:729. 
 
184 Canfell K, Smith M, Saville M, Arbyn M. HPV screening for cervical cancer is reaching 
maturity. BMJ. 2022 31; 377:o1303.  
 

https://www.europeancancer.org/timetoact/impact/build-back-better
https://pubmed.ncbi.nlm.nih.gov/32855306/
https://pubmed.ncbi.nlm.nih.gov/32855306/
https://pubmed.ncbi.nlm.nih.gov/32855306/
https://www.check4cancer.com/private-cancer-tests/cervical-cancer?keyword=cervical%20cancer%20screening%20test&matchtype=p&network=o&device=c&utm_source=bing&utm_medium=cpc&utm_campaign=HPVCheck%20(Cervical%20Cancer)
https://www.check4cancer.com/private-cancer-tests/cervical-cancer?keyword=cervical%20cancer%20screening%20test&matchtype=p&network=o&device=c&utm_source=bing&utm_medium=cpc&utm_campaign=HPVCheck%20(Cervical%20Cancer)
https://www.check4cancer.com/private-cancer-tests/cervical-cancer?keyword=cervical%20cancer%20screening%20test&matchtype=p&network=o&device=c&utm_source=bing&utm_medium=cpc&utm_campaign=HPVCheck%20(Cervical%20Cancer)
https://www.check4cancer.com/private-cancer-tests/cervical-cancer?keyword=cervical%20cancer%20screening%20test&matchtype=p&network=o&device=c&utm_source=bing&utm_medium=cpc&utm_campaign=HPVCheck%20(Cervical%20Cancer)
https://www.ncbi.nlm.nih.gov/pubmed/29550030
https://www.ncbi.nlm.nih.gov/pubmed/29550030
https://www.hpvcentre.net/
https://op.europa.eu/en/publication-detail/-/publication/a41a4c40-0626-4556-af5b-2619dd1d5ddc
https://op.europa.eu/en/publication-detail/-/publication/a41a4c40-0626-4556-af5b-2619dd1d5ddc
https://pubmed.ncbi.nlm.nih.gov/35640961/
https://pubmed.ncbi.nlm.nih.gov/35640961/


96 
 

185 Kjaer SK, Nygård M, Sundström K, et al. Final analysis of a 14-year long-term follow-up 
study of the effectiveness and immunogenicity of the quadrivalent human papillomavirus 
vaccine in women from four nordic countries. EClinicalMedicine 2020; 23:100401.  
 
186 Wangu Z, Hsu KK. Impact of HPV vaccination on anogenital warts and respiratory 
papillomatosis. Human Vaccines and Immunotherapeutics. 2016; 12:1357-62.  
 
187 Shapiro N. FDA Approves HPV Vaccine Gardasil as Throat Cancer Prevention. 17 June 
2020. https://www. forbes.com/sites/ninashapiro/2020/06/17/fda-approves-hpv-vaccine-
gardasil-as-throat-cancer-prevention/#216f793f207c   (accessed 9 July 2020). 
 
188 Vänskä S, Luostarinen T, Baussano I, et al. Vaccination With Moderate Coverage 
Eradicates Oncogenic Human Papillomaviruses If a Gender-Neutral Strategy Is Applied. The 
Journal of Infectious Diseases 2020.  
 
189  Vaccines in EU countries: focus on 9-valent HPV vaccine and vaccination of boys and 
people living with HIV. Stockholm: ECDC; 2019. 
https://ecdc.europa.eu/sites/portal/files/documents/hpv-public-consultation-3-April.pdf 
 
190 Wellcome Trust (2019). Wellcome Global Monitor How does the world feel about 
science and health? https://wellcome.ac.uk/sites/default/files/wellcome-global-monitor-
2018.pdf   
 
191 Karafillakis E, Simas C, Jarrett C, et al. HPV vaccination in a context of public mistrust 
and uncertainty: a systematic literature review of determinants of HPV vaccine hesitancy in 
Europe Human Vaccines & Immunotherapeutics 2019; 15:1615-1627. doi: 
10.1080/21645515.2018.1564436. 
 
192 M, Jones OS, Breeze CE, et al. Gender-neutral HPV vaccination in the UK, rising male 
oropharyngeal cancer rates, and lack of HPV awareness. The Lancet Infectious Diseases 
2019; 19(2):131-132.  
 
193 https://www.ipsos.com/sites/default/files/ct/news/docu-ments/2019-05/eu-hpv-
consumer-awareness-study-updated  
 
194. Aggarwal A, Lewison G, Rodin D, Zietman A, Sullivan R, Lievens Y. Radiation Therapy 
Research: A Global Analysis 2001-2015.  Int J Radiat Oncol Biol Phys. 2018; 101:767-778.  
 
195  Rodin D, Tawk B, Mohamad O, Grover S, Moraes FY, Yap ML, Zubizarreta E, Lievens 
Y. Hypofractionated radiotherapy in the real-world setting: An international ESTRO-GIRO 
survey. Radiother Oncol. 2021;157: 32-39.  
 
196 . Dare AJ, Anderson BO, Sullivan R, et al. Surgical Services for Cancer Care. In: 
Gelband H, Jha P, Sankaranarayanan R, Horton S, eds. Cancer Volume, Disease Control 
Priorities in Developing Countries, 3rd ed. Washington, DC: World Bank; 2015. 

https://ecdc.europa.eu/sites/portal/files/documents/hpv-public-consultation-3-April.pdf
https://wellcome.ac.uk/sites/default/files/wellcome-global-monitor-2018.pdf
https://wellcome.ac.uk/sites/default/files/wellcome-global-monitor-2018.pdf
https://www.ipsos.com/sites/default/files/ct/news/docu-ments/2019-05/eu-hpv-consumer-awareness-study-updated
https://www.ipsos.com/sites/default/files/ct/news/docu-ments/2019-05/eu-hpv-consumer-awareness-study-updated
https://pubmed.ncbi.nlm.nih.gov/29976487/
https://pubmed.ncbi.nlm.nih.gov/29976487/
https://pubmed.ncbi.nlm.nih.gov/33453312/
https://pubmed.ncbi.nlm.nih.gov/33453312/


97 
 

 

197 Dare AJ, Bleicher J, Lee KC, et al. Generation of national political priority for surgery: 
a qualitative case study of three low-income and middle-income countries. Lancet 2015; 385 
Suppl 2: S54. 

198 Sullivan R, Alatise OI, Anderson BO, et al. Global cancer surgery: delivering safe, 
affordable, and timely cancer surgery. The Lancet Oncology 2015; 16: 1193-224. 

199 Sullivan R, Lewison G, Torode J, Kingham PT, Brennan M, Shulman LN, Lawler M, 
Aggarwal A, Gralow J. Cancer research collaboration between the UK and the USA: 
reflections on the 2021 G20 Summit announcement. Lancet Oncol 2022; 23:460-2. 

200 Goss PE, Strasser-Weippl K, Lee-Bychkovsky BL, et al. Challenges to effective cancer 
control in China, India, and Russia. The Lancet Oncology 2014; 15: 489-538. 

201 Purushotham AD, Lewison G, Sullivan R. The state of research and development in 
global cancer surgery. Ann Surg 2012; 255: 427-32. 

202 Fleming KA, Horton S, Wilson ML, et al. The Lancet Commission on diagnostics: 
transforming access to diagnostics. Lancet 2021. 

203 Aggarwal A, Lewis D, Mason M, Purushotham A, Sullivan R, van der Meulen J. Effect 
of patient choice and hospital competition on service configuration and technology adoption 
within cancer surgery: a national, population-based study. Lancet Oncology 2017; 18: 1445-
53. 

204 Aggarwal A, Lievens Y, Sullivan RE, Nolte E. What Really Matters for Cancer Care - 
Health Systems Strengthening or Technological Innovation? Clinical oncology (Royal College 
of Radiologists (Great Britain)) 2022. 

205 Perera SK, Jacob S, Wilson BE, et al. Global demand for cancer surgery and an 
estimate of the optimal surgical and anaesthesia workforce between 2018 and 2040: a 
population-based modelling study. Lancet Oncol 2021. 

 
206 de Wit M, Cooper C, Reginster JY; WHO-ESCEO Working Group. Practical guidance for 
patient-centred health research. Lancet. 2019; 393:1095-1096 
 
207 Lawler M, Oliver K, Stefan Gijssels S, Aapro M, Abolina A, Albreht A, Erdem S, Geissler 
J, Jassem J, Karjalainen S, La Vecchia C, Lievens Y, Meunier F, Morrisey M, Naredi P, 
Oberst S, Poortmans P, Price R, Sullivan R, Velikova G, Vrdoljak E, Wilking N, Yared W, 
Selby P. The European Code of Cancer Practice. J Cancer Policy 2021; 28:  100282 
 
208 https://www.europeancancer.org/2-content/8-erqcc  
 
209  https://www.cancer.eu/wp-content/uploads/ECL-Cancer-and-Sexuality-Leaflet-
HCP_September-2020.pdf  
 
210  Søgaard M, Thomsen RW, Bossen, KS, et al. The impact of comorbidity on cancer 
survival: a review. Clinical epidemiology 2013, 5 (Suppl. 1), 3–29.  
 
211  Zamorano J.L. et al (2016). 2016 ESC Position Paper on cancer treatments and 
cardiovascular toxicity developed under the auspices of the ESC Committee for Practice 

https://pubmed.ncbi.nlm.nih.gov/30894262/
https://pubmed.ncbi.nlm.nih.gov/30894262/
https://www.europeancancer.org/2-content/8-erqcc
https://www.cancer.eu/wp-content/uploads/ECL-Cancer-and-Sexuality-Leaflet-HCP_September-2020.pdf
https://www.cancer.eu/wp-content/uploads/ECL-Cancer-and-Sexuality-Leaflet-HCP_September-2020.pdf


98 
 

Guidelines: The Task Force for cancer treatments and cardiovascular toxicity of the 
European Society of Cardiology (ESC). European Journal of Heart Failure. 19: 9-42.  
212 Koroukian SM, Murray P, Madigan E. Comorbidity, disability, and geriatric syndromes in 
elderly cancer patients receiving home health care. J Clin Oncol. 2006; 24: 2304-10. 
 
213 https://ecpc.org/wp-content/uploads/2020/07/Final-Cancer-Comorbidities-Joint-
statement.pdf  
 
214 https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-6472-9 
 
215 Holland, J., Watson, M. and Dunn, J. (2011), The IPOS New International Standard of 
Quality Cancer Care: integrating the psychosocial domain into routine care. Psycho-
Oncology, 20: 677-680. 
 
216 
https://cancercontrol.eu/archived/uploads/images/Guide/042017/CanCon_Guide_7_Survivor
ship_LR.pdf 
 
217 Tremblay D, Touati N, Bilodeau K, Prady C, Usher S, Leblanc Y. Risk-Stratified 
Pathways for Cancer Survivorship Care: Insights from a Deliberative Multi-Stakeholder 
Consultation. Curr Oncol. 2021; 28:3408-3419. 
  
 
218 . Lagergren P, Schandl A, Aaronson NK, Adami HO, de Lorenzo F, Denis L, Faithfull S, 
Liu L, Meunier F, Ulrich C; European Academy of Cancer Sciences (2019). Cancer 
survivorship: an integral part of Europe's research agenda. Mol Oncol; 13:624-635 
 
219 Berns A, Ringborg U, Celis JE, Heitor M, Aaronson NK, Abou-Zeid N, Adami HO, 
Apostolidis K, Baumann M, Bardelli A, Bernards R, Brandberg Y, Caldas C, Calvo F, Dive C, 
Eggert A, Eggermont A, Espina C, Falkenburg F, Foucaud J, Hanahan D, Helbig U, Jönsson 
B, Kalager M, Karjalainen S, Kásler M, Kearns P, Kärre K, Lacombe D, de Lorenzo F, 
Meunier F, Nettekoven G, Oberst S, Nagy P, Philip T, Price R, Schüz J, Solary E, Strang P, 
Tabernero J, Voest E (2020). Towards a cancer mission in Horizon Europe: 
recommendations. Mol Oncol; 1 4:1589-1615.  
 
220 Mesnil M. (2018) What do we mean by the right to be forgotten? An analysis of the 
French case study from a lawyer’s perspective, J Cancer Policy 15:122-127 17.  
 
221 Scocca G. and Meunier F. (2020), A right to be forgotten for cancer survivors: A legal 
development expected to reflect the medical progress in the fight against cancer. J. Cancer 
Policy 25: 1- 4 
 
222 Scocca G, Meunier F. Towards an EU legislation on the right to be forgotten to access 
to financial services for cancer survivors. Eur J Cancer. 2022;162:133-137. 
 

https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-6472-9
https://cancercontrol.eu/archived/uploads/images/Guide/042017/CanCon_Guide_7_Survivorship_LR.pdf
https://cancercontrol.eu/archived/uploads/images/Guide/042017/CanCon_Guide_7_Survivorship_LR.pdf
https://pubmed.ncbi.nlm.nih.gov/34590587/
https://pubmed.ncbi.nlm.nih.gov/34590587/
https://pubmed.ncbi.nlm.nih.gov/34590587/
https://pubmed.ncbi.nlm.nih.gov/34990965/
https://pubmed.ncbi.nlm.nih.gov/34990965/


99 
 

223 Lawler M, Haussler D, Siu LL, Haendel MA, McMurry JA, Knoppers BM, Chanock SJ, 
Calvo F, The BT, Walia G, Banks I, Yu PP, Staudt LM, Sawyers CL. Clinical Cancer Genome 
Task Team of the Global Alliance for Genomics and Health(GA4GH)   
Sharing Clinical and Genomic Data on Cancer - The Need for Global Solutions. 
N Engl J Med. 2017; 376:2006-2009 
 
224 Lawler M, Morris AD, Sullivan R, Birney E, Middleton A, Makaroff L, Knoppers BM, Horgan 
D, Eggermont A. A roadmap for restoring trust in Big Data. Lancet Oncol. 2018; 19:1014-1015.  
 
225 Lai AG, Pasea L, Banerjee A, Hall G, Denaxas S, Chang WH, Katsoulis M, Williams B, 
Pillay D, Noursadeghi M, Linch D, Hughes D, Forster D, Turnbull C, Fitzpatrick NK, Boyd K, 
Foster GR, Enver T, DATA-CAN, Cooper M, Jones M, Pritchard-Jones K, Sullivan R, Davie C, 
Lawler M, Hemingway H. Estimating excess mortality in people with cancer and multimorbidity 
in the COVID-19 emergency  
medRxiv 2020; doi.org/10.1101/2020.05.27.20083287 
 
226 https://www.massnews.com/eu-facing-one-million-undiagnosed-cancer-cases-analysis/ 
 
227 https://ec.europa.eu/commission/commissioners/2019-
2024/kyriakides/announcements/speech-commissioner-kyriakides-annual-event-
organisation-european-cancer-institutes_en 
 
228 https://www.yalerussianbusinessretreat.com 
 
229  Sullivan R, Badwe RA, Rath GK, Pramesh CS, Shanta V, Digumarti R, D'Cruz A, 
Sharma SC, Viswanath L, Shet A, Vijayakumar M, Lewison G, Chandy M, Kulkarni P, Bardia 
MR, Kumar S, Sarin R, Sebastian P, Dhillon PK, Rajaraman P, Trimble EL, Aggarwal A, 
Vijaykumar DK, Purushotham AD.  Cancer research in India: national priorities, global 
results .Lancet Oncol. 2014; 15:e213-22. 
 
 
230 Goss PE, Strasser-Weippl K, Lee-Bychkovsky BL, Fan L, Li J, Chavarri-Guerra Y, 
Liedke PE, Pramesh CS, Badovinac-Crnjevic T, Sheikine Y, Chen Z, Qiao YL, Shao Z, Wu 
YL, Fan D, Chow LW, Wang J, Zhang Q, Yu S, Shen G, He J, Purushotham A, Sullivan R, 
Badwe R, Banavali SD, Nair R, Kumar L, Parikh P, Subramanian S, Chaturvedi P, Iyer S, 
Shastri SS, Digumarti R, Soto-Perez-de-Celis E, Adilbay D, Semiglazov V, Orlov S, 
Kaidarova D, Tsimafeyeu I, Tatishchev S, Danishevskiy KD, Hurlbert M, Vail C, St Louis J, 
Chan A. Challenges to effective cancer control in China, India, and Russia. Lancet Oncol. 
2014; 15:489-538.  
 
231 Lythgoe MP, Sullivan R.  Approved anti-PD-1 monoclonal antibodies in China: A bridge 
too far for US approval. Eur J Cancer. 2022; 169:103-105. 
 
  

https://www.ncbi.nlm.nih.gov/pubmed/28538124
https://www.ncbi.nlm.nih.gov/pubmed/30102210
https://www.massnews.com/eu-facing-one-million-undiagnosed-cancer-cases-analysis/
https://ec.europa.eu/commission/commissioners/2019-2024/kyriakides/announcements/speech-commissioner-kyriakides-annual-event-organisation-european-cancer-institutes_en
https://ec.europa.eu/commission/commissioners/2019-2024/kyriakides/announcements/speech-commissioner-kyriakides-annual-event-organisation-european-cancer-institutes_en
https://ec.europa.eu/commission/commissioners/2019-2024/kyriakides/announcements/speech-commissioner-kyriakides-annual-event-organisation-european-cancer-institutes_en
https://www.yalerussianbusinessretreat.com/
https://pubmed.ncbi.nlm.nih.gov/24731887/
https://pubmed.ncbi.nlm.nih.gov/24731887/
https://pubmed.ncbi.nlm.nih.gov/24731404/
https://pubmed.ncbi.nlm.nih.gov/35533585/
https://pubmed.ncbi.nlm.nih.gov/35533585/


100 
 

232.  Lewison G,  Owen GI, Gomez G, Cazap E, Murillo R, Saldana KU, Dreyer M, Tsunada 
A, De La Jara J. Cancer Research in Latin America, 2014-2019, and its Disease Burden. 
Journal of Scientometric Research, 2021; 10,1s,s21-s31 

 
233 Aggarwal A, Patel P, Lewison G, Ekzayez A, Coutts A, Fouad FM, Shamieh O, Giacaman 
R, Kutluk T, Khalek RA, Lawler M, Boyle P, Sarfati D, Sullivan R. The Profile of Non-
Communicable Disease (NCD) research in the Middle East and North Africa (MENA) region: 
Analyzing the NCD burden, research outputs and international research collaboration.                 
PLoS One. 2020; 15:e0232077   
 
234 Ngwa W, Addai BW, Adewole I, Ainsworth V, Alaro J, Alatise OI, Ali Z, Anderson BO, 
Anorlu R, Avery S, Barango P, Bih N, Booth CM, Brawley OW, Dangou JM, Denny L, Dent J, 
Elmore SNC, Elzawawy A, Gashumba D, Geel J, Graef K, Gupta S, Gueye SM, Hammad N, 
Hessissen L, Ilbawi AM, Kambugu J, Kozlakidis Z, Manga S, Maree L, Mohammed SI, 
Msadabwe S, Mutebi M, Nakaganda A, Ndlovu N, Ndoh K, Ndumbalo J, Ngoma M, Ngoma 
T, Ntizimira C, Rebbeck TR, Renner L, Romanoff A, Rubagumya F, Sayed S, Sud S, 
Simonds H, Sullivan R, Swanson W, Vanderpuye V, Wiafe B, Kerr D. Cancer in sub-
Saharan Africa: a Lancet Oncology Commission. Lancet Oncol. 2022; 23:e251-e312.  
 
235 Pramesh CS, Badwe RA, Bhoo-Pathy N, Booth CM, Chinnaswamy G, Dare AJ, de 
Andrade VP, Hunter DJ, Gopal S, Gospodarowicz M, Gunasekera S, Ilbawi A, Kapambwe S, 
Kingham P, Kutluk T, Lamichhane N, Mutebi M, Orem J, Parham G, Ranganathan P, Sengar 
M, Sullivan R, Swaminathan S, Tannock IF, Tomar V, Vanderpuye V, Varghese C, 
Weiderpass E. Priorities for cancer research in low- and middle-income countries: a global 
perspective. Nat Med. 2022; 28:649-657 
 
236 Levi F, Lucchini F, Negri E, La Vecchia C. Trends in mortality from major cancers in 
the European Union, including acceding countries, in 2004. Cancer 2004; 101: 2843-2850. 
 
237 Popova S, Rehm J, Patra J, Zatonski W. Comparing alcohol consumption in central 
and eastern Europe to other European countries. Alcohol Alcohol 2007; 42: 465-473. 
 
238 Bertuccio P, Alicandro G, Malvezzi M et al. Cancer mortality in Europe in 2015 and an 
overview of trends since 1990. Ann Oncol 2019; 30: 1356-1369. 
 
239. Zatonski WA, Bhala N. Changing trends of diseases in Eastern Europe: closing the 
gap. Public Health 2012; 126: 248-252. 

240 NCRI cancer research funding database: https://www.ncri.org.uk/how-we-work/cancer-
research-database/funding-data/ 

241 Survey of expected impact of COVID-19 on funders (July 2020): 
https://www.icrpartnership.org/library/file/7904/ICRP_Covid-
19_CancerFunders_ImpactSurvey_2020.pdf 

242 https://www.ncri.org.uk/fewer-new-cancer-research-projects-funded-during-covid-19/ (8 
March 2022) 

243 Cambrosio A, Keating P, Mercier S, Lewison G, Mogoutov A. Mapping the emergence 
and development of translational cancer research. Eur J Cancer. 2006 Dec;42(18):3140-8 
 
244. Davis C, Naci H, Gurpinar E, Poplavska E, Pinto A, Aggarwal A Availability of evidence 
of benefits on overall survival and quality of life of cancer drugs approved by European 

https://www.jscires.org/articles?f%5Bauthor%5D=119
https://www.ncbi.nlm.nih.gov/pubmed/32339197
https://www.ncbi.nlm.nih.gov/pubmed/32339197
https://www.ncbi.nlm.nih.gov/pubmed/32339197
https://pubmed.ncbi.nlm.nih.gov/35550267/
https://pubmed.ncbi.nlm.nih.gov/35550267/
https://pubmed.ncbi.nlm.nih.gov/35440716/
https://pubmed.ncbi.nlm.nih.gov/35440716/
https://www.ncri.org.uk/how-we-work/cancer-research-database/funding-data/
https://www.ncri.org.uk/how-we-work/cancer-research-database/funding-data/
https://www.icrpartnership.org/library/file/7904/ICRP_Covid-19_CancerFunders_ImpactSurvey_2020.pdf
https://www.icrpartnership.org/library/file/7904/ICRP_Covid-19_CancerFunders_ImpactSurvey_2020.pdf
https://www.ncri.org.uk/fewer-new-cancer-research-projects-funded-during-covid-19/
https://pubmed.ncbi.nlm.nih.gov/17079135/
https://pubmed.ncbi.nlm.nih.gov/17079135/
https://pubmed.ncbi.nlm.nih.gov/28978555/
https://pubmed.ncbi.nlm.nih.gov/28978555/


101 
 

Medicines Agency: retrospective cohort study of drug approvals 2009-13. . BMJ. 2017; 
359:j4530. 
 
245 Purushotham AD, Lewison G, Sullivan R. The state of research and development in 
global cancer surgery. Ann Surg. 2012; 255:427-32 
 
246 Bakker MF, de Lange SV, Pijnappel RM, et al. Supplemental MRI Screening for Women 
with Extremely Dense Breast Tissue. N Engl J Med. 2019; 381: 2091-2102. 
 
247 WHO European Technical Consultation on Screening, February 2019. 
 

248 https://www.europeancancer.org/resources/159:viral-protection-achieving-the-possible-
a-four-stepplan-for-eliminating-hpv-cancers-in-europe.html   

249. Gultekin M, Karaca MZ, Kucukyildiz I, et al. Mega HPV laboratories for cervical cancer 
control: challenges and recommendations from a case study of Turkey. Papillomavirus 
Research 2019;7:118-22.  

250 htpps://www.cancer.gov/publications/dictionaries/cancer-terms/def/liquid-biopsy  

251  https://mcusercontent.com/0dc32aec470a0959d6795a30e/files/c6703488-f64b-f6ba-
7a51-2b6c315c4f1d/A_D_Paper_13.04.2022_2_.pdf 

252 Wolfson JA, Sun CL, Wyatt LP, Hurria A, Bhatia S (2015). Impact of care at 
comprehensive cancer centers on outcome: Results from a population-based study. Cancer, 
121: 3885-3893 

253 https://join-tactionrarecancers.eu/index.php/jarc-deliverables/262-list-of-the-jarc-
deliverables 

254 https://www.europeancanceracademy.eu/cancer-survivorship 

255 Lawler M, De Lorenzo F, Lagergren P, Mennini FS, Narbutas S, Scocca G, Meunier F; 
European Academy of Cancer Sciences. Challenges and solutions to embed cancer 
survivorship research and innovation within the EU Cancer Mission. Mol Oncol. 2021; 15:1750-
1758 
 
256 https://www.europeancancer.org/data-navigator/countries/ 

257 https://www.oecd.org/health/health-at-a-glance-europe/ 

  

https://pubmed.ncbi.nlm.nih.gov/28978555/
https://pubmed.ncbi.nlm.nih.gov/22281701/
https://pubmed.ncbi.nlm.nih.gov/22281701/
https://www.europeancancer.org/resources/159:viral-protection-achieving-the-possible-a-four-stepplan-for-eliminating-hpv-cancers-in-europe.html
https://www.europeancancer.org/resources/159:viral-protection-achieving-the-possible-a-four-stepplan-for-eliminating-hpv-cancers-in-europe.html
https://mcusercontent.com/0dc32aec470a0959d6795a30e/files/c6703488-f64b-f6ba-7a51-2b6c315c4f1d/A_D_Paper_13.04.2022_2_.pdf
https://mcusercontent.com/0dc32aec470a0959d6795a30e/files/c6703488-f64b-f6ba-7a51-2b6c315c4f1d/A_D_Paper_13.04.2022_2_.pdf
https://join-tactionrarecancers.eu/index.php/jarc-deliverables/262-list-of-the-jarc-deliverables
https://join-tactionrarecancers.eu/index.php/jarc-deliverables/262-list-of-the-jarc-deliverables
https://www.europeancanceracademy.eu/cancer-survivorship
https://pubmed.ncbi.nlm.nih.gov/34053182/
https://pubmed.ncbi.nlm.nih.gov/34053182/
https://www.europeancancer.org/data-navigator/countries/
https://www.oecd.org/health/health-at-a-glance-europe/


102 
 

The pandemic shows the importance of co-ordination among European countries to 
protect people’s health, both during a crisis and in normal times when we can tackle 
underlying health conditions, invest in strong health systems and train the healthcare 
workforce. The European Health Union will improve EU-level protection, prevention, 
preparedness and response against human health hazards.”   
Box 1: Conclusions of the Conference on the Future of Europe64 
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Flagship Initiative 1: A new Knowledge Centre on Cancer 
Flagship Initiative 2: The European Cancer Imaging Initiative 
Flagship Initiative 3: Eliminate cervical cancer and other cancers caused by human 
papillomaviruses 
Flagship Initiative 4: Europe’s Beating Cancer Plan will put forward a new EU-supported 
Cancer Screening Scheme 
Flagship Initiative 5: An EU Network linking recognised National Comprehensive Cancer 
Centres in every Member State 
Flagship Initiative 6: The new ‘Cancer Diagnostic and Treatment for All’ initiative, 
Flagship Initiative 7: Alongside the ‘Genomic for Public Health’ project, the European 
Initiative to Understand Cancer (UNCAN.eu) 
Flagship Initiative 8: Funded by the EU4Health programme, the Commission will launch 
the ‘Better Life for Cancer Patients Initiative’ 
Flagship  Initiative 9: In 2021, the Commission will establish a Cancer Inequalities Registry. 
Flagship Initiative 10: In 2021, the Commission will launch the ‘Helping Children with 
Cancer Initiative’ 
Box 2: The ten Flagship Initiatives of the European Beating Cancer Plan 
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Specific Objective 1: Improve the understanding of cancer 
1.1 Establish the ‘UNCAN.eu’ platform 
1.2 Better understand healthy versus cancer cells at individual and population level 
1.3 Better understand cancer-patient molecular, cell, organ, organismal interactions 
1.4 Determine the role of genetics in cancer 
 
Specific Objective 2: Prevention including screening and early detection 
(prevent what is preventable) 
2.1 Develop a one-stop cancer information centre on prevention 
2.2 Boost research and innovation into risk assessment 
2.3 Conduct implementation research on cancer prevention 
2.4 Establish synergies on prevention with other missions  
2.5 Optimise and improve access to existing screening programmes 
2.6 Develop new methods and technologies for screening and early detection  
2.7 Develop early predictors/tests 
 
Specific Objective 3: Optimise diagnostics and treatment 
3.1 Support the creation of a Network of Comprehensive Cancer Infrastructures 
(CCIs) 
3.2 Develop twinning programmes 
3.3 Develop a clinical trial programme on diagnostics 
3.4 Develop a clinical trial programme on treatments  
 
Specific Objective 4: Support quality of life 
4.1 Collect and analyse data on today’s unmet needs of cancer patients and 
survivors 
4.2 Set up of the European Cancer Patient Digital Centre 
4.3 Develop early predictors for quality of life 
4.4 Design monitoring programmes for survivors of childhood cancer 
 
Box 3 Specific Objectives and Activities  of the EU Cancer Mission66 
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• Ensure equity and access to knowledge, research and care  

• Promote innovation.  

• Allow for risk taking 

• Work with “the coalition of the willing”  

• Communication and citizen engagement 

 
Box 4 Guiding principles of the Cancer Mission 
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i. Article  1 
The right of every European citizen to receive the most accurate information and to be 
proactively involved in his/her care. 

ii. Article  2 
The right of every European citizen to optimal and timely access to appropriate 
specialised care, underpinned by research and innovation. 

iii. Article 3  
The right of every European citizen to receive care in health systems that ensure 
improved outcomes, patient rehabilitation, best quality of life and affordable healthcare. 

Box 5 The European Cancer Patient’s Bill of Rights74 
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Cancer Control  
Establish a European Centre for Cancer Control  
Implement the relevant policy recommendations produced by EPAAC and CanCon  
 
Cancer Registries  
Develop mechanisms to promote increased registration of cancer incidence, 
prevalence and mortality across Member States  
 
Multidisciplinary Teams(MDT)  
Promote patient-centred MDT cancer care delivery as the Standard of Care  
 
Cancer Health Literacy  
Make cancer health literacy a patient–enabled European public health priority  
Develop European cancer patient navigation pilot projects  
 

Screening and Early Diagnosis  
Remove educational and socio-economic barriers for European citizens in accessing 
cancer screening programmes  
 

Access to optimal care  
Issue guidelines on optimal radiotherapy capacity(equipment/manpower) in Europe  
Provide patients with accurate surgical oncology activity data to allow informed 
decision-making on choice of accredited hospital/cancer centre  
 
Identify and catalogue cancer medicine shortages to inform future healthcare policies  
Facilitate access to life-preserving and life-enhancing therapeutic interventions 
through a harmonised European Health Technology Assessment (HTA)  
  

Cancer Survivorship and patient rehabilitation  
Develop an integrative EU Cancer Survivorship Plan  
Protect cancer survivors from employment discrimination 

 

Box 6 Recommendations from the Europe of Disparities Initiative75 
  



108 
 

Our aim is to reach 70% survival on average beyond 10 years for all European 
citizens by 2035, improving both the length and quality of cancer patients’ 
survival  

This “70:35 Vision” will be addressed by: 

Sharing and implementing good practice in cancer diagnosis and care. An 
actively managed, systematic approach to identifying and sharing good practice in 
cancer control and the best available cancer care across European countries and 
regions is needed.  We envisage that this process by itself would raise long term 
patient survival from an average of about 50% to around 60%, which is already being 
achieved in certain European countries. 

More intense research and innovation in discovery, translational, clinical and 
health-related cancer sciences. If at the same time as sharing and establishing 
good clinical cancer practice, we also sustain and increase the intensity of research 
and innovation and the rapid translation of this research and innovation into clinical 
practice, there is the real potential for a further increment in long-term survival 
towards 70% and improvement in both quality of life and the patient experience.   

Box 7 The 70:35 Vision: Achieving an average of 70% long term survival by 203577 
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Europe All countries contained within the continent 
between Asia & the Atlantic Ocean: the Ural 
Mountains & the Ural River are generally 
considered the Eastern boundary 
(en.wikipedia.org/wiki/Europe) 

Central & Eastern Europe Bulgaria, Romania, Czech Republic, 
Hungary, Poland (our scope excludes 
Moldova, Ukraine, Belarus and Russia which 
also belongs in this UN category) 

European Union (EU) Political and Economic Union of 27 Member 
States. 447 milion population (5.8% global 
population) 
(en.wikipedia.org/wiki/European_Union) 

WHO EURO region Countries that are formally managed by 
EURO office of World Health Organisation 
(en.wikipedia.org/wiki/List_of_WHO_regions) 

EU-15  EU countries pre-2004 
Austria, Belgium, Denmark, Finland, France, 
Germany, Greece, Ireland, Italy, 
Luxembourg, Netherlands, Portugal, Spain, 
Sweden, UK (left EU 2021) 

EU-13 All EU countries that joined after 2004, 
including all Central and Eastern European 
EU countries 

 
 
Box 8 Definitions of Europe deployed in this Lancet Oncology Commission 
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A Comprehensive Cancer Centre is an organisational entity with a clear central 
governance spanning cancer care, research and education (generally in one 
geographical location), including:  
1. A direct provision of an extensive range of high-quality cancer diagnostics and 
care covering at least all the major cancers  
2. A high level of infrastructure, expertise and innovation in cancer research, 
especially in translational and clinical research (including early clinical trial units), but 
also in many cases including basic/discovery science  
3. A University partnership as part of the Centre, or strong University and Research 
Institute links  
4. Extensive international networking in research and clinical trials • Educational 
programmes for clinicians, researchers and patients 

 
Box 9 Definition of a Comprehensive Cancer Centre117 
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To “establish, by 2025, an EU Network linking recognised National Comprehensive 
Cancer Centres in every Member State. The EU Network will enable the uptake of 
quality-assured diagnosis and treatment processes, including training, research and 
clinical trials. This cross-border collaboration of Centres will improve patients’ access 
to high quality diagnostics and care including the latest innovative treatments. The 
Plan aims to ensure that 90% of eligible patients have access to such Centres by 
2030”. 
 
Box 10 Flagship Initiative 5 of Europe’s Beating Cancer Plan118 
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Box 11 The European Parliament, in its resolution on vaccine hesitancy adopted in 
2018, welcomed “the encouraging progress made in the fight against HPV diseases 
and cancers thanks to vaccination programmes against the HPV virus’ and called on 
Member States ‘to further develop these programmes and explore ways to increase 
coverage rates and prevent other forms of cancer, for example by including boys in 
vaccination programmes. 
Box 11 European Resolution on Vaccine Hesitancy187,188 
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1. You have a right to equal access to affordable and optimal available cancer 
care, including the right to a second opinion. 
2. You have a right to information about your own disease and treatment from 
your medical team and other reliable sources, including patient and professional 
organisations. 
3. You have a right to information about the quality and safety of care, the level of 
expertise and the outcomes achieved for your type of cancer in the cancer care 
service where you are being treated. 
4. You have a right to receive care from a specialised multidisciplinary team, 
ideally as part of a cancer care network. 
5. You have a right to participate in Shared Decision-Making with your healthcare 
team about all aspects of your treatment and care. 
6. You have a right to be informed about ongoing research relevant to you, and 
your ability and eligibility to participate in research.  
7. You have a right to discuss with your healthcare team your priorities and 
preferences to achieve the best possible quality of life. 
8. You have a right to receive optimal supportive and palliative care, as relevant, 
during any part of your cancer journey. 
9. You have a right to receive and discuss with your care team a clear, managed 
and achievable plan for your survivorship and rehabilitation. 
10. You have a right to be fully reintegrated into society and protected from 
cancer-related stigma and discrimination, so that, in so far as is possible, you can 
return to work and a normal life. 
Box 12: The 10 Rights of the European Code of Cancer Practice207 
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1) You have a right to equal access to affordable and optimal available cancer care, 
including the right to a second opinion. 
Patients are encouraged to enquire as to whether their hospital/cancer centre delivers good 
quality clinical cancer practice as defined by clinical guidelines and whether their outcomes 
are compatible with national or international standards.   
 
2) You have a right to information about your own disease and treatment from your 
medical team and other reliable sources, including patient and professional 
organisations. 
Patients and their care givers  must receive clear and compassionate communication, with 
recommendations for how they may prepare for a medical consultation  
 
3) You have a right to information about the quality and safety of care, the level of 
expertise and the outcomes achieved for your type of cancer in the cancer care 
service where you are being treated. 
Patients need to have access to information about the quality of the cancer service providing 
their treatment  
 
4) You have a right to receive care from a specialised multidisciplinary team, ideally 
as part of a cancer care network. 
Cancer care must be delivered by a specialised multidisciplinary team, bringing together 
wide-ranging expertise, including cancer research, and  linked through frameworks such as 
Cancer Care Networks to the wider health system  
 
5) You have a right to participate in Shared Decision-Making with your healthcare 
team about all aspects of your treatment and care. 
Shared Decision Making must be supported, where the professional explains the options 
and recommendations of their multidisciplinary team, but the decision is taken by the patient 
in consultation with the health professional.   
 
6) You have a right to be informed about ongoing research relevant to you, and your 
ability and eligibility to participate in research.  
This is a critical part of the European Code of Cancer Practice and aligns with the ethos and 
activities of the Lancet Oncology European Cancer Groundshot Commission. Cancer 
research must be an integral component of delivering better cancer outcomes for patients 
and contribute to improved patient experience and better quality of life.  
 
7) You have a right to discuss with your healthcare team your priorities and 
preferences to achieve the best possible quality of life. 
Improved quality of life should be paramount, both during and following treatment, including 
consideration of  the patient’s emotional and social well-being. Research in this area must be 
enhanced to deliver for those living with and beyond cancer.  
 
8) You have a right to receive optimal supportive and palliative care, as relevant, 
during any part of your cancer journey. 
Close integration should occur between oncology and palliative care services, supporting 
delivery of early palliative care to enhance patient symptoms and quality of life, reduce 
hospital admissions and potentially, improve patient survival.  
 
9) You have a right to receive and discuss with your care team a clear, managed and 
achievable plan for your survivorship and rehabilitation. 
The 20 million  cancer survivors in Europe require support to ensure that they can return to 
as many of the activities of normal living as possible. Each patient should have a 
survivorship care plan that clearly articulates the requirements for their support, including the 
need for cancer research in this often overlooked domain.  
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10) You have a right to be fully reintegrated into society and protected from cancer-
related stigma and discrimination, so that, in so far as is possible, you can return to 
work and a normal life. 
Re-integration into normal life and the workplace is critically important to those living beyond 
cancer.  Cancer survivors should  be free of any discrimination that arises as a consequence 
of their disease.  

Box 13: The 10 Rights of the European Code of Cancer Practice (expanded version) 207 
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 Cancer survivors’ follow-up, late effect management and tertiary prevention needs to 

be anticipated, personalized and implemented into care pathways, with active 
participation of survivors and relatives. 

 Improvement of early detection of patients’ needs and their access to 
rehabilitation, psychosocial and palliative care services is required. 

 An integrated and multiprofessional care approach with a coordination of 
community care providers and services are needed to implement a survivorship 
care plan that enhances patient’s self-management and quality-of-life 

Box 14: Adopting a new approach for cancer survivors216 
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• The Medical Cancer Survivorship Research and Innovation Pillar 

• The Socio-economic Cancer Survivorship Research and Innovation Pillar 

• The Politico-Legal Cancer Survivorship Research and Innovation Pillar 

 
Box 15 The three Cancer Survivorship Research and Innovation Pillars  
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Challenges within the Medical Cancer Survivorship Research and Innovation Pillar 
Challenge 1.1: Insufficient integration of cancer survivorship research within overall cancer 
research activity in Europe 
Challenge 1.2: Lack of a European Cancer Survivorship Research and Innovation Plan 
Challenge 1.3: Lack of robust data intelligence to underpin cancer survivorship research 
prioritisation 
Challenge 1.4: Research activities often do not underpin cancer survivors’ needs  
Challenge 1.5: Lack of integration of patients into the research and innovation agenda, with 
limited active involvement in survivorship research 
Challenge 1.6: Limited interdisciplinary research activity in the survivorship domain and a 
paucity of survivorship research tools 
Challenge 1.7: Lack of appreciation of the potential value of the international collaborative 
research dimension 
Challenge 1.8: Paucity of specific research programmes for children, adolescents and 
young adult survivors 
Challenge 1.9: Lack of focus on Palliative/End of Life research 
Challenge 1.10: Improve cancer survival such that an average of 70% survival is achieved 
across Europe by 2035 (the 70:35 vision) 
Box 16: Delineating the Challenges within the Medical Cancer Survivorship Research and 
Innovation Pillar 
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Challenges within the Socio-Economic Cancer Survivorship Research and 
Innovation Pillar 
Challenge 2.1: Lack of detailed knowledge of the specific social determinants of cancer 
inequalities that impact on cancer survivorship  
Challenge 2.2: Paucity of relevant tools to assess Quality of Life in cancer survivors  
Challenge 2.3: Lack of accurate robust data on the economic burden of cancer for cancer 
survivors 
Challenge 2.4: Paucity of data on the impact and cost effectiveness of interventions for 
cancer survivors  
Challenge 2.5: Lack of financial support for cancer survivorship research at European level 
Challenge 2.6: Limited integration of social issues into cancer survivorship research 
activities 
Box 17: Delineating the Challenges within the Socio-Economic Cancer Survivorship 
Research and Innovation Pillar 
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3. Challenges within the Politico- Legal Cancer Survivorship and Innovation Pillar 
Challenge 3.1: Limited detailed intelligence on the legal aspects of discrimination for 
cancer survivors  
Challenge 3.2: Lack of research on the legal aspects of reintegration of cancer survivors 
back into society  
Challenge 3.3: Paucity of research that specifically focusses on the activities and 
requirements of Cancer Patient Advocacy Groups 
Challenge 3.4: Lack of knowledge of the stigma associated with cancer 
Challenge 3.5: Lack of specific research on survivorship support for patients and for patient 
empowerment  
Box 18: Delineating the Challenges within the Politico-Legal Cancer Survivorship Research 
and Innovation Pillar 
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Public finances have taken a considerable hit and fiscal divergence between 
Member States has increased. Deficit and debt ratios have soared in all Member 
States. High debt ratios are expected to persist, remaining above pre-pandemic 
levels over the next decade. This will have major contraction impacts on cancer 
research especially in Central and Eastern Europe.  
The COVID-19 crisis has aggravated a number of pre-existing 
vulnerabilities. Internal imbalances related to high government and private debt 
have increased, driven by the recession and measures taken to address the COVID-
19 crisis. Moving forward, new risks may emerge as a result of structural 
transformations accelerated by the COVID-19 crisis. This is likely to focus EU 
countries on only supporting cancer research with high return on investment e.g. 
biopharmaceuticals. 
The challenge of boosting socioeconomic resilience has become more 
apparent. Less-resilient Member States, territories and sectors found it harder to 
withstand and respond to the crisis. Differences in resilience across the EU will have 
a bearing on social, economic and territorial cohesion, as well as convergence within 
the euro area and the effectiveness of the single monetary policy. Supporting cancer 
services and systems will be dissociated from research, with priority funding going 
into the former, 
Box 19 External challenges to cancer research and its funding 
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Essential Recommendation 1: Develop an implementation-focused research and 
innovation plan to help deliver an average of 70% 10-year survival for all cancer 
patients in Europe by 2035.  
Essential Recommendation 2: Embed  the principles of equity and equality within 
the European cancer research agenda, so that all citizens and patients, no matter 
where they live, will benefit from advances in cancer research 
Essential Recommendation 3: As a matter of urgency,  develop resourced time-
bound European and national action plans to increase cancer research capacity 
and capability in Central and Eastern European countries by 25% by 2025  
Essential Recommendation 4: Cancer research funding organisations and 
Europe’s Cancer Mission must double the European cancer research budget to  
€50 per capita by 2030 and commit to supporting underserved research domains  
Essential Recommendation 5: European cancer research funders and the 
European cancer research community must mitigate the impact of Brexit on 
European cancer research 
Essential Recommendation 6:  The European cancer research community must 
develop proactive mechanisms to enhance gender equality in cancer research 
Essential Recommendation 7: European cancer funders and policy makers must 
mandate a step change in cancer prevention, cancer screening and early cancer 
detection research in order to reduce the burden of cancer for European citizens 
Essential Recommendation 8: European cancer funders and policy makers must 
establish an evidence-informed, research and innovation driven EU Network of 
Comprehensive Cancer Centres that aims to:  

A:  Reduce inequalities in cancer diagnosis, care and access to clinical trials  
B:  Strengthen the quality of translational, clinical and outcomes research in cancer 
in Europe 
C: Integrate clinical care and research to achieve better outcomes 
 

Essential Recommendation 9: As a matter of urgency, European cancer funders 
and policy makers must establish a European Cancer Survivorship Research and 
Innovation plan and ensure its implementation, in order  to address the research 
gaps, that if solved, would help enhance the lives of the 20 million European 
citizens living with and beyond cancer 
Essential Recommendation 10: The European cancer research community must 
accelerate the research response to the indirect impacts of the COVID-19 
pandemic on cancer, with particular emphasis on the deployment of accurate, 
timely cancer intelligence for patient benefit 
 
Essential Recommendation 11: As a matter of extreme urgency,  the European 
cancer research community must investigate how research can help mitigate   the 
impact of the war in Ukraine on cancer 
 
Essential Recommendation 12: European cancer research funders and policy 
makers must commit to empowering European cancer researchers  in driving an 
equitable  global cancer research agenda, with particular emphasis on Low and 
Middle Income Countries 
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Box 20  Essential Recommendations of the Lancet Oncology European Groundshot 
 

• UNCAN.eu  

• The EU Cancer Screening Scheme  

• The European Health Data Space 

• The European Cancer Information System 

• The European Cancer Patient Digital Centre 

• The European Cancer Inequalities Registry  

• The European Cancer Imaging initiative  

• The Partnership on Personalised Medicine  

• The Cancer Survivor Smart Card  

• The Inter-speciality Cancer Training Programme  

 
Box 21 Aligning with the Cancer Mission 
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Prevention, Early Detection and Screening Network 
HPV Action Network 
Health Systems and Treatment Optimisation Network 
Quality Cancer Care Network 
Digital Health Network 
Workforce Network 
Survivorship and Quality of Life Network 
Inequalities Network 
Special Network: Impact of COVID-19 on Cancer 
Add link to War in Ukraine network 
 
 
Figure 1 The European Cancer Organisation’s 10 Focussed Topic Networks   
  

https://www.europeancancer.org/topic-networks/5:prevention.html
https://www.europeancancer.org/topic-networks/1:hpv-action.html
https://www.europeancancer.org/topic-networks/2:health-systems-and-treatment-optimisation.html
https://www.europeancancer.org/topic-networks/3:quality-cancer-care.html
https://www.europeancancer.org/topic-networks/4:digital-health.html
https://www.europeancancer.org/topic-networks/8:workforce.html
https://www.europeancancer.org/topic-networks/6:survivorship-and-quality-of-life-network.html
https://www.europeancancer.org/topic-networks/7:inequalities.html
https://www.europeancancer.org/topic-networks/16:impact-of-covid-19-on-cancer
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Figure 2a. Age-standardised 5-year net survival (%) for adults (15-99 years) diagnosed 
during 2010-2014 in Europe, by country: cancers of the oesophagus, stomach, colon, 
rectum, liver and pancreas 
 
Footnote: survival estimates are ranked from highest to lowest. Where data were available 
for more than one registry in a given country, the survival estimates were derived by pooling 
the data for that country, but excluding data from registries for which the estimates were 
considered less reliable because 15% or more of patients were (a) lost to follow-up or 
censored alive within five years of diagnosis, or if diagnosed in 2010 or later, before 31 
December 2014, or (b) registered only from a death certificate or at autopsy, or (c) with 
incomplete dates (i.e., unknown year of birth, unknown month or year of diagnosis, or 
unknown year of last vital status).  Data with 100% coverage of the national population. § 
Estimate flagged as less reliable because the only available estimates were from a registry 
or registries in this category. † Estimate not age-standardised. 
 
Figure 2b. Age-standardised 5-year net survival (%) for adults (15-99 years) diagnosed 
during 2010-2014 in Europe, by country: cancers of the breast (women), cervix, ovary and 
lung, melanoma of the skin, and cancer of the prostate  
 
Footnote: survival estimates are ranked from highest to lowest. Where data were available 
for more than one registry in a given country, the survival estimates were derived by pooling 
the data for that country, but excluding data from registries for which the estimates were 
considered less reliable because 15% or more of patients were (a) lost to follow-up or 
censored alive within five years of diagnosis, or if diagnosed in 2010 or later, before 31 
December 2014, or (b) registered only from a death certificate or at autopsy, or (c) with 
incomplete dates (i.e., unknown year of birth, unknown month or year of diagnosis, or 
unknown year of last vital status).  Data with 100% coverage of the national population. § 
Estimate flagged as less reliable because the only available estimates were from a registry 
or registries in this category. † Estimate not age-standardised. 
 
Figure 2c. Age-standardised 5-year net survival (%) for patients diagnosed during 2010-
2014 in Europe, by country: adults (15-99 years) diagnosed with a tumour of the brain, or a 
myeloid or lymphoid malignancy, and children (0-14 years) diagnosed with a tumour of the 
brain, or a lymphoma or acute lymphoblastic leukaemia (ALL) 
 
Footnote: survival estimates are ranked from highest to lowest. Where data were available 
for more than one registry in a given country, the survival estimates were derived by pooling 
the data for that country, but excluding data from registries for which the estimates were 
considered less reliable because 15% or more of patients were (a) lost to follow-up or 
censored alive within five years of diagnosis, or if diagnosed in 2010 or later, before 31 
December 2014, or (b) registered only from a death certificate or at autopsy, or (c) with 
incomplete dates (i.e., unknown year of birth, unknown month or year of diagnosis, or 
unknown year of last vital status).  Data with 100% coverage of the national population. § 
Estimate flagged as less reliable because the only available estimates were from a registry 
or registries in this category. † Estimate not age-standardised. 
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Figure 3a. International variation in age-standardised 5-year net survival (%) for adults (15-
99 years) diagnosed during 2010–2014, by European region: cancers of the oesophagus, 
stomach, colon, rectum, liver and pancreas 
 
Footnote: funnel plot with each national survival estimate plotted against its statistical 
precision (the inverse of its variance). The target value is the pooled estimate for all 
participating countries in the same period. Only age-standardised estimates are included. 
Control limits for 95% and 99.8% are shown. The wider control limits to the left emphasise 
the increased variability expected between survival estimates that are less statistically 
precise, while the narrower limits to the right emphasise the reduced variability between 
more precise estimates (Quaresma et al. 2014). 
 
Figure 3b. International variation in age-standardised 5-year net survival (%) for adults (15-
99 years) diagnosed during 2010–2014, by European region: cancers of the breast (women), 
cervix, ovary and lung, melanoma of the skin, and cancer of the prostate 
 
Footnote: funnel plot with each national survival estimate plotted against its statistical 
precision (the inverse of its variance). The target value is the pooled estimate for all 
participating countries in the same period. Only age-standardised estimates are included. 
Control limits for 95% and 99.8% are shown. The wider control limits to the left emphasise 
the increased variability expected between survival estimates that are less statistically 
precise, while the narrower limits to the right emphasise the reduced variability between 
more precise estimates (Quaresma et al. 2014). 
 
Figure 3c. International variation in age-standardised 5-year net survival (%) for patients 
diagnosed during 2010-2014, by European region: adults (15-99 years) diagnosed with a 
tumour of the brain, or a myeloid or lymphoid malignancy, and children (0-14 years) 
diagnosed with a tumour of the brain, or a lymphoma or acute lymphoblastic leukaemia 
(ALL) 
 
Footnote: funnel plot with each national survival estimate plotted against its statistical 
precision (the inverse of its variance). The target value is the pooled estimate for all 
participating countries in the same period. Only age-standardised estimates are included. 
Control limits for 95% and 99.8% are shown. The wider control limits to the left emphasise 
the increased variability expected between survival estimates that are less statistically 
precise, while the narrower limits to the right emphasise the reduced variability between 
more precise estimates (Quaresma et al. 2014). 
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Figure 4a. Regional variation in age-standardised five-year net survival (%) in European 
countries with more than one participating population-based cancer registry: adults (15-99 
years) diagnosed during 2010–2014 with a cancer of the oesophagus, stomach, colon, 
rectum, liver or pancreas 
 
Footnote: Each box-plot shows the range of survival estimates among all cancer registries 
for which suitable estimates were obtained in each country. Survival estimates considered 
less reliable are not included. The vertical line inside each box represents the median 
survival estimate among all contributing registries (the central value in the range, or 50th 
centile). The box covers the inter-quartile range (IQR) between the lower and upper quartiles 
(25th and 75th centiles). Where there are only a few widely scattered estimates, the median 
may be close to the lower or upper quartile. The extreme limits of the box-plot are 1.5*IQR 
below the lower quartile and 1.5*IQR above the upper quartile. Open circles indicate “outlier‟ 
values, outside this range. 
 
Figure 4b. Regional variation in age-standardised five-year net survival (%) in European 
countries with more than one participating population-based cancer registry: adults (15-99 
years) diagnosed during 2010–2014 with a cancer of the breast (women), cervix, ovary or 
lung, melanoma of the skin, or cancer of the prostate  
 
Footnote: Each box-plot shows the range of survival estimates among all cancer registries 
for which suitable estimates were obtained in each country. Survival estimates considered 
less reliable are not included. The vertical line inside each box represents the median 
survival estimate among all contributing registries (the central value in the range, or 50th 
centile). The box covers the inter-quartile range (IQR) between the lower and upper quartiles 
(25th and 75th centiles). Where there are only a few widely scattered estimates, the median 
may be close to the lower or upper quartile. The extreme limits of the box-plot are 1.5*IQR 
below the lower quartile and 1.5*IQR above the upper quartile. Open circles indicate “outlier‟ 
values, outside this range. 
 
Figure 4c. Regional variation in age-standardised five-year net survival (%) in European 
countries with more than one participating population-based cancer registry: adults (15-99 
years) diagnosed with a tumour of the brain, or myeloid or lymphoid malignancy, and 
children (0-14 years) diagnosed with a tumour of the brain, or lymphoma or acute 
lymphoblastic leukaemia (ALL) 
 
Footnote: Each box-plot shows the range of survival estimates among all cancer registries 
for which suitable estimates were obtained in each country. Survival estimates considered 
less reliable are not included. The vertical line inside each box represents the median 
survival estimate among all contributing registries (the central value in the range, or 50th 
centile). The box covers the inter-quartile range (IQR) between the lower and upper quartiles 
(25th and 75th centiles). Where there are only a few widely scattered estimates, the median 
may be close to the lower or upper quartile. The extreme limits of the box-plot are 1.5*IQR 
below the lower quartile and 1.5*IQR above the upper quartile. Open circles indicate “outlier‟ 
values, outside this range. 
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Figure 5 Estimated avoided total cancer 
deaths from 1991 to 2016, applying the 
peak age-specific mortality rates in 1990 
(light grey area) as constant, in West and 
Centre-East Europe, men and women, 
separately. 
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Figure 6a.  Outputs of biomedical research papers (BM) and of cancer research papers (ONCOL) from the world and from the 44-
country European region (EUR) in the Web of Science, 2009-20.  Logarithmic ordinate scale. 
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Figure 6b.   Outputs of cancer research papers 
(ONCOL) from four groups of European 
countries in the Web of Science, 2009-20. 
EU28 = European Union to 2020; EU27 = 
European Union after 2021; EU15 = European 
Union prior to 2004; EU13 = Member States 
joining the EU in 2004 and after. 
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Figure 6c.  Paediatric cancer outputs from the EU28 Member States, compared with outputs of all EU28 cancer research papers, 
2009-20. 
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Figure 7a.  Outputs of cancer research papers from the European region on individual cancer anatomical sites (for codes, see Table 
2b) compared with the percentage of the burden from these cancers in 2015 (WHO data on DALYs).  Dashed lines represent outputs 
twice and half the equivalent percentage; dotted line represents an output of one fifth the equivalent percentage.  Logarithmic scales. 
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Figure 7b.  Outputs of cancer research papers from the European Union (28 Member States, including the UK) on individual cancer 
anatomical sites (for codes, see Table 2b) compared with the percentage of the burden from these cancers in 2015 (WHO data on 
DALYs).  Dashed lines represent outputs twice and half the equivalent percentage; chain dotted line represents an output of one fifth 
the equivalent percentage.  Logarithmic scales. 
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Figure 7c.  Outputs of cancer research papers from the European Union in 2003 (before enlargement) on individual cancer 
anatomical sites (for codes, see Table 2b) compared with the percentage of the burden from these cancers in 2015 (WHO data on 
DALYs).  Dashed lines represent outputs twice and half the equivalent percentage; chain dotted line represents an output of one fifth 
the equivalent percentage.  Logarithmic scales. 
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Figure 7d.  Outputs of cancer research papers from the 13 Member States of the European Union that acceded in 2004 or after on 
individual cancer anatomical sites (for codes, see Table 2b) compared with the percentage of the burden from these cancers in 2015 
(WHO data on DALYs).  Dashed lines represent outputs twice and half the equivalent percentage; chain dotted line represents an 
output of one fifth the equivalent percentage.  Logarithmic scales. 
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Figure 8.  Output of cancer research, percent of all biomedical research, for countries in the European region (for codes, see Table 1), 
2009-20 compared with the percentage of their overall disease burden attributable to cancer, 2015.  (WHO data)  Dashed line 
represents outputs half the equivalent percentage.  Blue squares: EU Member States prior to 2004; red squares: EU Member States 
acceding in 2004 and later; green squares: non-EU countries; blue hollow square: a former EU Member State (UK). 
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Figure 9.  Comparison of the cancer research outputs from individual countries within the European region with their wealth (gross 
domestic product in 2015, billions of US dollars).  Logarithmic scales.  Dashed lines show outputs twice and half the amounts 
expected from the least-squares trend-line.  Blue squares: EU Member States prior to 2004; red squares: EU Member States acceding 
in 2004 and later; green squares: non-EU countries; blue hollow square: a former EU Member State (UK). 
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Figure 10a.  Mean Journal Impact Factor for cancer research papers from nine countries or world regions, relative to world mean. US 
= United States; UK = United Kingdom; CN = Canada; BENLU = Belgium, Netherlands, and Luxembourg; EU 15 = EU MS up to 2003; 
NOR 5 = five Nordic countries; DE = Germany; EU 13 = accession MS in 2004 and after;  
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Figure 10b  Mean citations for cancer research papers from nine countries or world regions, relative to world mean. US = United 
States; UK = United Kingdom; CN = Canada; BENLU = Belgium, Netherlands, and Luxembourg; EU 15 = EU MS up to 2003; NOR 5 = 
five Nordic countries; DE = Germany; EU 13 = accession MS in 2004 and after;  
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Figure 11a.  Percentage of females in first author position for nine countries or regions in cancer research.  EU 13 = accession MS in 
2004 and after; NOR 5 = five Nordic countries; BENLU = Belgium, Netherlands, and Luxembourg; EU 15 = EU MS up to 2003; DE = 
Germany; JP = Japan (given as comparison to reflect very low involvement) 
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 Figure 11b.  Percentage of females in last (expected to be senior) author position for nine countries or regions in cancer research.    
EU 13 = accession MS in 2004 and after; NOR 5 = five Nordic countries; BENLU = Belgium, Netherlands, and Luxembourg; EU 15 = 
EU MS up to 2003; DE = Germany; JP = Japan (given as comparison to reflect very low involvement) 
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                      C                                                                          D 
 
Figure 12 (A-D).  Figure 12A shows the annual number of clinical trials open to recruitment at two clusters of OECI designated 
centres: Cancer Centres (CCs); and Comprehensive Cancer Centres (CCCs). CCs: 17: CCCs: 31; Median CC: 26; Median CCC: 143; 
Dotted line: 75 open trials (guide mininmum for OECI CCCs) .  Figure 4B shows annual number of patients recruited:  Median CC: 
138; Median CCC: 534.  Figure 4C shows the % of Patients enrolled in prospective interventional trials (Phases I-III)/patients newly 
managed in the centre: Median CC: 3.38%; Median CCC: 9.95%. Dotted line: 10% of newly managed patients enrolled in prospective 
interventional trials (guide minimum for OECI CCCs). Figure 4D shows number of open Phase I/IIA at the centres: Total No of centres: 
45; CCs: 16; CCCs: 29; Median CC: 2; Median CCC: 23. 
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Figure 13.  Figure 13A shows the annual number of patients newly managed in two clusters of OECI designated centres: Cancer 
Centres (CCs) and Comprehensive Cancer Centres CCCs). Total No of centres: 49;  CCs: 18; CCCs: 31: Median CC: 3,936 pts; 
Median CCC: 6,466 pts.  Dotted line: 2,500 patients newly managed in the centre (the OECI designation minimum for CCCs). 
Figure 13B shows the annual oncology care budget of the two sets of centres, adjusted by the purchasing power parity (PPP) of the 
Euro: Median CC: €63.9M; Median CCC: €150M; Dotted line: 50 €M oncology care budget, the nominal OECI designation minimum.   
Figure 13C shows the annual oncology research budget adjusted by PPP; Total No of centres: 48; CCs: 17; CCCs: 31; Median CC: 
€4.3M; Median CCC: €23.6M.  Dotted line: €8M research budget (the OECI designated minimum for CCCs). 
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Figure 14 Overview of public sector/charitable and governmental funding for cancer research in Europe (in euro) 
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Figure 15 Investment in European cancer research by research domain (2010 – 2019) 
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Figure 16 Changes  in cancer research investment by research domain (2010 – 2019) 
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Figure 17 European cancer research spend, not site specific versus site specific cancer 
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Figure 18 European investment in cancer research (2010 – 2019) – % investment in types of cancer compared to % incidence and 
mortality (2020) 
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Figure 19a Estimated proprotion of potentially preventable cancers in Europe 
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Figure 19b Cancer research funders in Europe Prevention v Others  
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Figure 20a Cancer Research Funders by research type Prevention V All 
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Figure 21a Percentage of prevention research funders within all cancer research funders (World) 
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Figure 21b Percentage of prevention research funders within all cancer research funders (Europe) 
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Figure 22 Trend in Cancer Prevention Research in Europe (2008 – 2021) 
 
 
 
 
 
 
 
 
 
 
 
 

0

1000

2000

3000

4000

5000

0

50

100

150

200

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 N
um

be
r o

f m
an

us
cr

ip
ts

N
um

be
r o

f f
un

de
rs

Trends in cancer prevention 
research in Europe (2008-2021)

Governments International organizations

Not-for-profit Private for-Profit

Research facilities/Academia Total manuscripts



166 
 

 
Figure 23a Percentage of funders by prevention research area (World) 
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Figure 23c Percentage of funding acknowledgements by prevention research area (Europe) 
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Figure 24 European Code of Cancer Practice  
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Figure 25 Summary of European data on the impact of  the COVID-19 pandemic  on cancer 

Clinicians across Europe saw 1.5 million fewer 
cancer patients in the first year of the pandemic 
 
 
100 million cancer screening tests were not 
performed in Europe because of the pandemic 
 
 
Up to one million European citizens may have an 
undiagnosed cancer due to the impact of COVID-
19 
 
 
During the pandemic, one in two cancer patients  
did not receive their surgery or chemotherapy in 
a timely manner 
 
 
The pandemic has taken its tool on cancer 
healthcare workers with four out of ten feeling 
burnout and three out of ten displaying 
symptoms of depression 
  
During the pandemic peopke were less likely to 
attend their GP or hospital for fear of catching 
COVID  
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Figure 25 Impact of the COVID pandemic on cancer at European level. Time to Act Data Navigator is a visialisation tool that can be used to capture 
different impacts of the pandemic which can be searcehd by impact on cancer site,  by treatment, by diagnosis by country etc   
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Table 1. The 44 countries in the European region evaluated in this study, with ISO2 codes and  populations (millions). 
Country ISO2 Pop  Country ISO2 Pop  Country ISO2 Pop 

Albania AL 2.9 Germany DE 80.7 North Macedonia MK 2.1 

Armenia AR 3.0 Greece GR 11.0 Norway NO 5.2 

Austria AT 8.5 Hungary HU 9.9 Poland PL 38.6 

Belgium BE 11.3 Iceland IS 0.3 Portugal PT 10.4 

Bosnia Herceg BA 3.8 Ireland IE 4.7 Romania RO 19.5 

Bulgaria BG 7.2 Israel IL 8.1 Serbia RS 8.9 

Croatia HR 4.2 Italy IT 59.8 Slovakia SK 5.4 

Cyprus CY 1.2 Latvia LV 2.0 Slovenia SI 2.1 

Czech Republic CZ 10.5 Liechtenstein LI 0.04 Spain ES 46.1 

Denmark DK 5.7 Lithuania LT 2.9 Sweden SE 9.8 

Estonia EE 1.3 Luxembourg LU 0.6 Switzerland CH 8.3 

Faroe Islands FO 0.05 Malta MT 0.4 Turkey TR 78.7 

Finland FI 5.5 Moldova MD 4.1 Ukraine UA 44.8 

France FR 64.4 Montenegro ME 0.6 United Kingdom UK 64.7 

Georgia GE 4.0 Netherlands NL 16.9 
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Table 2a.  List of 14 research domains for the analysis of cancer research outputs in the European region and (for comparison) in the 
world, 2011-20.  Note: some papers described more than one type or domain of research, and some did not indicate any domain. 
 

Research 
 

Code 
 

Research domain Code 
 

Research domain Code 
Systemic  CHEM 

 
Paediatrics PAED 

 
Radiotherapy RADI 

Clinical trials CLIN 
 

Palliative care PALL 
 

Screening SCRE 
Diagnosis DIAG 

 
Pathology PATH 

 
Surgery SURG 

Epidemiology EPID 
 

Prognosis PROG 
 

Targeted therapy TARG 
Basic/Genetics GENE 

 
Quality of life QUAL 

   

 

Table 2b.  List of 17 anatomical sites for the analysis of cancer research outputs in the European region and (for comparison) in the 
world, 2011-20.  Note: some papers described research on more than one anatomical site, and some did not indicate any site. 
 

Site Code 
 

Site Code 
 

Site Code 
Bladder BLA 

 
Haematological HAE 

 
Ovary OVA 

Brain CNS 
 

Kidney KID 
 

Pancreas PAN 
Breast MAM 

 
Liver LIV 

 
Prostate PRO 

Cervix CER 
 

Lung LUN 
 

Stomach STO 
Colorectal COL 

 
Melanoma SKI 

 
Uterus UTE 

Head and neck (oral) MOU 
 

Oesophagus OES 
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Table 3.  The preference of ten countries in the European region (columns) for other countries (rows) as partners in cancer research, 
2009-20, and with ten other leading countries.  Cells with preference > 2 tinted green, if > 1.414 tinted pale green, if < 0.707 tinted pale 
yellow, if < 0.5 tinted pink. 

Partner country↓ DE IT UK FR ES NL TR SE CH PL 

Switzerland 5.43 3.71 2.41 3.38 2.41 2.60 1.86 1.66   1.74 

Sweden 2.78 2.28 3.43 2.44 2.48 3.12 1.61   1.79 2.35 

Netherlands 2.86 2.45 2.89 2.52 2.45   1.58 2.51 2.30 2.03 

Spain 2.20 3.05 2.40 2.80   2.37 1.82 1.96 2.06 2.20 

France 1.99 2.44 1.99   2.33 2.04 1.41 1.63 2.36 1.67 

United Kingdom 1.84 1.97   1.93 1.94 2.22 1.20 2.10 1.68 1.46 

Germany   1.69 1.59 1.66 1.56 1.91 1.28 1.53 2.86 1.63 

Italy 1.58   1.60 1.91 1.99 1.58 1.31 1.23 2.03 1.42 

Poland 1.80 1.64 1.38 1.56 1.76 1.57 1.60 1.51 1.21   

Australia 1.18 1.17 2.17 1.29 1.18 1.36 0.77 1.27 1.14 1.27 

Canada 1.17 1.11 1.41 1.36 1.03 1.26 0.75 0.93 1.13 1.13 

Brazil 0.62 0.88 0.75 0.87 1.00 0.55 0.96 0.49 0.64 0.87 

USA 0.60 0.63 0.60 0.51 0.53 0.51 0.67 0.47 0.55 0.44 

Turkey 0.40 0.44 0.33 0.39 0.44 0.37   0.32 0.40 0.50 

Iran 0.27 0.32 0.31 0.20 0.16 0.24 1.34 0.52 0.23 0.33 

Japan 0.29 0.28 0.30 0.30 0.27 0.24 0.40 0.26 0.26 0.24 

South Korea 0.26 0.28 0.26 0.28 0.32 0.22 0.45 0.20 0.22 0.32 

India 0.18 0.19 0.29 0.22 0.17 0.15 0.43 0.17 0.18 0.25 

China 0.13 0.09 0.16 0.11 0.08 0.10 0.12 0.15 0.09 0.10 
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Table 4a.  Relative commitment (RC) to cancer research overall, and on first nine anatomical sites (for codes, see Table 2b) by 20 
leading European region countries.  Cells with RC > 2 tinted green, if RC > 1.414 tinted pale green, if RC < 0.707 tinted pale yellow, if 
RC < 0.5 tinted pink.  
 

ISO2 HAE MAM COL CNS PRO LUN HEN LIV KID 

DE 1.37 0.81 0.92 1.30 1.27 0.71 0.86 0.80 1.13 

IT 1.43 0.93 1.01 0.96 1.16 0.87 1.08 0.93 1.09 

UK 1.17 1.12 1.12 0.80 1.29 0.74 0.86 0.55 0.87 

FR 1.47 0.98 0.88 1.03 1.05 0.91 0.80 0.83 1.30 

ES 1.37 1.07 1.29 0.83 1.05 1.02 0.87 0.65 1.07 

NL 1.18 1.11 1.41 0.85 1.27 0.91 1.01 0.53 0.87 

TR 1.33 1.12 0.81 1.06 1.13 0.92 1.10 0.72 1.65 

SE 1.28 1.27 1.23 0.84 1.79 0.55 0.68 0.42 0.78 

CH 1.43 0.89 0.75 1.29 1.18 0.87 0.95 0.73 0.83 

PL 1.25 1.07 0.98 0.93 0.68 0.92 1.00 0.35 1.14 

BE 1.24 1.16 0.95 0.72 1.28 0.93 0.84 0.65 0.90 

DK 1.38 1.19 1.49 0.83 1.22 0.83 0.77 0.42 0.81 

AT 1.59 0.89 0.85 1.03 1.23 0.84 0.66 0.71 1.53 

GR 1.42 1.14 1.10 0.69 0.92 1.11 1.11 0.66 0.99 

IL 1.98 0.97 0.91 1.06 0.62 0.64 0.96 0.42 0.68 

NO 1.12 1.39 1.41 1.15 1.28 0.78 0.62 0.45 0.52 

FI 1.18 1.39 1.07 0.59 2.31 0.44 1.23 0.36 0.97 

CZ 2.26 0.68 0.99 0.89 0.76 0.59 0.70 0.42 2.11 

PT 0.84 1.34 1.00 0.83 1.04 0.58 0.90 0.62 0.81 

IE 0.94 1.61 1.54 0.60 1.54 0.77 0.81 0.40 0.85 
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Total 43308 42848 28498 23586 20952 20229 19789 17334 9609 

% of wld 40.2 35.0 37.0 34.2 38.5 27.0 32.9 23.4 34.5 
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Table 4b.  Relative commitment (RC) to cancer research on second eight anatomical sites (for codes, see Table 2b) and all cancer 
research (ONCOL) by 20 leading European region countries.  Cells with RC > 2 tinted green, if RC > 1.414 tinted pale green, if RC < 
0.707 tinted pale yellow.  
 

ISO2 SKI STO OVA PAN CER BLA UTE OES ONCOL % wld 

DE 1.43 0.72 0.84 1.25 0.50 1.25 0.62 0.77 81325 6.46 

IT 1.37 0.77 0.99 1.08 0.58 1.10 1.07 0.34 76218 6.05 

UK 1.09 0.64 1.11 0.85 0.78 0.99 0.76 1.19 73948 5.87 

FR 1.30 0.50 0.86 0.88 0.84 0.94 0.74 0.44 56596 4.49 

ES 1.36 0.64 0.85 0.89 0.70 1.42 0.96 0.32 37213 2.95 

NL 1.12 0.78 0.87 0.90 1.08 1.30 0.89 1.57 36127 2.87 

TR 0.86 1.05 1.23 0.68 1.05 1.69 2.36 0.38 23818 1.89 

SE 1.02 0.73 0.97 0.99 0.88 1.15 1.03 1.22 21250 1.69 

CH 1.51 0.46 0.69 0.68 0.57 1.27 0.60 0.57 21085 1.67 

PL 1.50 0.76 1.99 0.75 0.92 1.02 2.16 0.45 18386 1.46 

BE 1.19 0.56 1.35 0.66 1.13 0.80 1.07 0.52 16895 1.34 

DK 1.20 0.57 1.65 0.67 1.14 1.13 0.84 0.46 14301 1.14 

AT 1.78 0.50 1.09 0.69 0.80 2.28 0.79 0.50 13437 1.07 

GR 1.34 0.85 1.35 1.16 1.00 1.45 1.58 0.49 12058 0.96 

IL 1.41 0.48 1.32 0.81 0.44 0.79 0.89 0.25 10592 0.84 

NO 0.91 0.80 1.58 0.90 1.34 0.64 2.12 0.60 10181 0.81 

FI 0.87 0.72 1.53 0.86 1.18 1.17 1.44 0.90 7906 0.63 

CZ 0.99 0.45 0.93 0.80 0.93 1.35 1.07 0.53 7898 0.63 

PT 1.20 1.21 0.61 0.46 1.05 1.67 0.80 0.49 7883 0.63 

IE 0.96 0.71 0.89 0.65 0.71 0.56 0.50 2.00 5877 0.47 
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Total 17269 14016 9712 9631 6638 5649 5496 4838 426869 33.9 
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Table 5.  Relative commitment (RC) to cancer research in different research domains (for codes, see Table 2a) by 20 leading 
European region countries.  Cells with RC > 2 tinted green, if RC > 1.414 tinted pale green, if RC < 0.707 tinted pale yellow, if RC < 
0.5 tinted pink 
. 

ISO2 GENE PROG EPID SURG CHEM PATH DIAG RADI TARG PAED CLIN SCRE QUAL PALL 

DE 0.99 1.04 0.91 0.93 0.89 1.05 1.12 1.23 1.26 1.03 1.51 0.80 1.22 1.09 

IT 0.86 1.00 0.90 1.14 1.06 0.98 1.06 0.89 1.57 0.97 1.49 0.75 0.75 0.76 

UK 0.96 1.02 1.22 0.92 0.91 0.94 1.08 1.03 1.19 1.09 1.89 1.36 1.48 1.40 

FR 0.87 1.00 1.10 0.89 1.08 0.83 0.94 1.29 1.62 1.09 2.02 0.93 0.94 0.69 

ES 1.04 1.02 1.08 0.72 1.05 1.04 1.11 0.77 1.60 0.83 1.94 1.01 0.99 0.79 

NL 0.91 1.18 1.30 1.03 0.95 1.10 1.23 1.72 1.23 1.27 1.97 1.76 2.34 1.63 

TR 0.71 0.98 0.87 1.35 1.11 1.10 1.28 0.90 0.78 1.84 0.51 0.87 1.19 0.99 

SE 1.18 1.24 1.98 0.73 0.76 0.98 1.05 0.96 0.83 1.44 1.43 1.48 1.64 1.36 

CH 0.90 1.07 0.82 0.80 1.09 1.13 1.15 1.34 1.76 1.13 2.31 0.87 0.96 0.94 

PL 1.14 0.80 0.92 0.72 1.06 0.89 1.06 0.87 1.18 1.08 1.41 0.58 1.10 0.92 

BE 0.85 1.05 0.78 0.79 1.21 0.92 1.00 1.40 2.05 1.07 3.35 1.04 1.33 0.96 

DK 1.04 1.19 2.10 0.68 0.85 1.01 1.19 1.34 0.98 1.23 1.97 1.57 1.71 1.46 

AT 0.90 1.26 0.96 0.91 0.95 1.14 1.09 1.12 1.52 1.18 1.69 0.80 1.22 0.87 

GR 0.99 1.01 1.29 1.03 0.99 0.95 1.12 0.67 1.20 0.85 1.42 0.74 0.89 0.76 

IL 0.97 0.93 1.05 0.71 1.05 0.68 0.98 0.67 1.32 1.66 1.46 1.02 1.02 1.17 

NO 1.14 1.32 2.05 0.73 0.70 1.14 0.90 0.99 0.71 1.13 1.55 1.96 2.32 2.16 

FI 1.28 1.34 2.21 0.62 0.74 1.09 0.91 0.71 0.95 1.29 1.53 2.14 1.30 0.77 

CZ 1.26 1.04 1.02 0.74 1.21 1.25 1.29 0.69 1.54 1.20 1.68 0.50 0.44 0.29 

PT 1.00 0.83 0.92 0.54 0.94 1.02 1.09 0.51 0.81 0.81 0.67 1.08 1.42 1.28 

IE 0.93 1.04 1.13 1.07 0.91 0.97 1.19 0.98 1.02 0.97 1.31 1.43 1.72 1.75 
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Total 76357 57622 49785 48965 44751 36493 28048 24767 20258 19948 14479 9423 8406 8085 

% wld 31.2 33.3 33.9 32.0 33.6 33.4 37.5 37.8 38.4 40.7 39.9 37.1 42.4 35.5 
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Table 6.  List of the 51 OECI accredited cancer centres, with their country (for ISO codes, see table footnote), and numbers of papers 
in the WoS in 2012-21 (N). 

Centre name ISO Centre name ISO 

Karolinska Institutet SE 
  

CRUK Cambridge Centre UK Azienda Unità Reggio Emilia IT 

Christie NHS Foundation UK Candiolo Cancer Institute IT 

King's Health Partners UK Centre Francois Baclesse FR 

Netherlands Cancer Institute NL TAYS Cancer Centre FI 

APHP Sorbonne, Paris FR Oncology Institute Ljubljana SI 

Ist. Nazionale dei Tumori di Milano IT Kuopio University Hospital FI 

Univ. Medisch Centrum Groningen NL Istituto Tumori Giovanni Paolo II IT 

Oslo University Hospital NO Anadolu Medical Center  TR 

European Institute of Oncology, Milan IT TYKS Cancer Centre FI 

Institut Curie, Paris FR Inst. Valenciano de Oncologia ES 

Ist. Nazionale Tumori Regina Elena IT Institute "Prof. Dr. Ion Chiricuta" RO 

Centre Léon Bérard, Lyon FR Masaryk Memorial Cancer Inst. CZ 

Skane University Hospital SE National Institute of Oncology HU 

Policlinico San Martino IT Beaumont RCSI Cancer Centre IE 

 IRCCS "Fondazione G. Pascale" IT Centro Oncologico Basilicata IT 

Sahlgrenska University Hospital SE Inst Português Oncol de Lisboa PT 

Maastricht University NL Inst Português Oncol do Porto PT 

Istituto Oncologico Veneto IT National Cancer Institute Vilnius LT 

Helsinki University Hospital FI Institut Cancérologie de l'Ouest FR 
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IRCCS Instituto Clinico Humanitas IT AZ Groeninge BE 

Trinity St James's Cancer Institute IE Institut du Cancer Paris CARPEM FR 

Centro di Riferimento Oncologico IT Vejle Cancer Centre, Lillebaelt DK 

Institut Jules Bordet BE Tartu University Hospital EE 

Institut Paoli Calmettes FR Inst Port. Oncol de Coimbra PT 

Toulouse Oncopole FR     
 
ISO country codes: BE = Belgium, CZ = Czech Republic, DK = Denmark, EE = Estonia, ES = Spain,  
FI = Finland, FR = France, HU = Hungary, IE = Ireland, IT = Italy, LT = Lithuania, NL = Netherlands,  
NO = Norway, PT = Portugal, RO = Romania, SE = Sweden, SI = Slovenia, TR = Turkey,  
UK = United Kingdom 
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Table 7  List of 14 research domains and top 14 anatomical sites into which cancer research was sub-divided 
Research domain Anatomical site 

Chemotherapy/SACT Pathology blood liver 

Clinical trials Biomarkers breast lung 

Diagnosis Quality of life central nervous system oesophagus 

Epidemiology Radiotherapy cervix pancreas 

Discovery 
Science/Genetics 

Screening/Early 
Detection 

colorectum prostate 

Paediatrics Surgery head & neck skin 

Palliative care Targeted therapy 
inc I/O 

kidney stomach 
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Table 8. Overall age-standardized (world population) mortality rates from 22 selected cancers and all cancers combined per 100,000 
men and women, in West and Centre-East Europe, separately, in 2010 and 2016, the number of deaths registered in 2016 and the 
percent change between the rates. 
 

 

West Europe  Centre-East Europe 
Men Women  Men Women 

2010 2016 Deaths 
% 

change 2010 2016 Deaths 
% 

change 
 

2010 2016 Deaths 
% 

change 2010 2016 Deaths 
% 

change 
Oral cavity, pharynx 4.31 4.11 16443 -4.6 1.09 1.13 6195 3.7  8.87 8.49 7507 -4.3 1.32 1.51 1858 14.4 
Oesophagus 4.89 4.58 20194 -6.3 1.14 1.11 6867 -2.6  4.31 4.00 3691 -7.2 0.61 0.65 866 6.6 
Stomach 6.14 5.16 25119 -16.0 2.94 2.49 16351 -15.3  12.60 10.14 10168 -19.5 5.02 4.09 5951 -18.5 
Intestine (colon and rectum) 15.99 14.43 73870 -9.8 9.57 8.87 62676 -7.3  22.15 21.72 22561 -1.9 11.72 11.24 17228 -4.1 
Gallbladder and bile ducts 1.07 1.09 5681 1.9 1.15 1.06 7530 -7.8  1.69 1.75 1809 3.6 2.26 1.86 2862 -17.7 
Liver specified as primary 4.92 4.82 22064 -2.0 1.66 1.71 10728 3.0  2.96 3.14 3028 6.1 1.15 1.22 1742 6.1 
Pancreas 7.54 7.79 36533 3.3 5.35 5.62 36602 5.0  9.00 8.72 8538 -3.1 5.31 5.71 8339 7.5 
Larynx 1.85 1.53 6871 -17.3 0.19 0.20 1028 5.3  5.05 4.56 4259 -9.7 0.36 0.35 429 -2.8 
Lung 35.20 30.81 143295 -12.5 13.16 13.97 73579 6.2  51.88 47.12 45771 -9.2 12.94 15.23 19206 17.7 
Skin including melanoma 2.41 2.35 11297 -2.5 1.42 1.29 7915 -9.2  2.91 3.31 3334 13.7 1.74 1.81 2832 4.0 
Breast     15.65 14.37 78050 -8.2      15.25 15.65 19907 2.6 
Uterus (cervix and corpus)     3.93 3.88 20849 -1.3      9.03 8.49 10082 -6.0 
Ovary     4.94 4.44 24066 -10.1      6.08 5.94 7173 -2.3 
Prostate 11.50 10.15 63927 -11.7      12.56 12.72 14805 1.3     
Testis 0.24 0.20 537 -16.7      0.55 0.58 385 5.5     
Bladder 4.94 4.47 25957 -9.5 1.17 1.13 9194 -3.4  6.60 6.83 7504 3.5 1.22 1.43 2418 17.2 
Kidney and other urinary sites 4.29 4.47 22307 4.2 1.71 1.72 11744 0.6  5.22 5.17 5109 -1.0 2.06 1.98 2994 -3.9 
Thyroid 0.28 0.25 1231 -10.7 0.30 0.25 1767 -16.7  0.33 0.33 324 0.0 0.40 0.37 564 -7.5 
Hodgkin's disease 0.35 0.27 1118 -22.9 0.23 0.14 801 -39.1  0.48 0.37 295 -22.9 0.29 0.23 251 -20.7 
Non-hodgkin's lymphomas 3.52 3.30 16524 -6.3 2.08 1.94 13690 -6.7  2.92 3.11 2973 6.5 1.82 1.81 2543 -0.5 
Multiple myeloma 2.07 1.94 10313 -6.3 1.37 1.23 8988 -10.2  1.53 1.65 1685 7.8 1.12 1.19 1787 6.2 
Leukemias 4.37 4.12 20422 -5.7 2.69 2.48 15944 -7.8  4.94 4.53 4408 -8.3 2.96 2.89 3817 -2.4 
All cancers (malignant and benign) 131.51 122.23 596181 -7.1 80.74 77.97 464672 -3.4  176.98 168.17 166544 -5.0 95.93 94.79 127317 -1.2 
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Table 9. Avoidable deaths in Centre-East Europe in 2016: numbers of deaths from 
the major cancers, by sex, that would not have occurred if mortality rates had been 
the same as those seen in West Europe.. 
 

 Men  Women 
Oral cavity, pharynx 3693  327 
Stomach 4867  2081 
Large intestine (colon and 
rectum) 7296 

 
2620 

Gallbladder and bile ducts 641  1080 
Larynx 2740  170 
Lung 14,528  470 
Skin including melanoma 978  988 
Breast .  901 
Uterus (cervix and corpus) .  4913 
Ovary .  1139 
Prostate 2790  . 
Testis 247  . 
Bladder 2443  339 
Kidney and other urinary sites 443  205 
Thyroid 65  147 
Hodgkin's disease 50  58 
Leukaemias 236  68 
All cancers (malignant and 
benign) 40,804 

 
14,435 
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Table 10.  Outputs of cancer research papers (articles + reviews in the WoS) for four 
groups, 2012-21.  Ratios are outputs in 2020-21 divided by outputs in 2012-13.  
EUR19 represents the European countries having at least one OECI accredited centre. 

Year World EUR32 EUR32/World % EUR19 OECI OECI/EUR19 % 

2012 83264 30841 37.0 23460 5215 22.2 

2013 89417 31706 35.5 24264 5760 23.7 

2014 95181 31705 33.3 24478 6079 24.8 

2015 111829 36442 32.6 28368 7056 24.9 

2016 118016 38129 32.3 29597 7894 26.7 

2017 124396 38082 30.6 29668 7940 26.8 

2018 125204 37890 30.3 29531 8101 27.4 

2019 142966 42794 29.9 33468 9408 28.1 

2020 162800 48705 29.9 38285 10783 28.2 

2021 169976 50831 29.9 40120 11235 28.0 

Ratio 1.93 1.59   1.64 2.01   
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Table 11.  The cancer research outputs in 2012-21, of two countries and five country groups 
within the EUR19 group, of the OECI accredited centres within the group, and of total OECI 
outputs within each group.  Countries and groups ranked by the percentage of world cancer 
research papers.  GDP = Gross domestic product of country or group in 2015, billion Euros 
 

Country or 
group 

Component 
countries 

GDP Papers % of 
world 

Own 
OECI 

% of 
total 

All OECI % of 
total 

Italy IT 1627 73,550 6.01 19,757 26.9 24,375 33.1 

British Isles IE, UK 2808 73,224 5.98 19,107 26.1 25,233 34.5 

France FR 2160 52,148 4.26 12,449 23.9 17,894 34.3 

BeNeLux BE, NL 1076 46,474 3.80 12,619 27.2 18,067 38.9 

Central and 
Eastern 
Europe 

CZ, EE, HU, 
LT, RO, SI, 
TR 

1169 43,359 3.54 3810 8.8 6428 14.8 

Iberia ES, PT 1243 43,060 3.52 1445 3.4 7983 18.5 

Nordic DK, FI, NO, 
SE 

1264 42,551 3.48 18,685 43.9 21,521 50.6 

19 countries   11,348 301,854 24.6 79,544 26.4 79,544 26.4 

Overlap between groups   72,512   8,328       

% overlap     24.0   10.5       
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Table 12.  Outputs of cancer research papers in 14 research domains from the world, the 
EUR32 countries, the EUR19 ones, and the 51 accredited OECI centresThe right-hand 
column, "Ratio" indicates in which domains the OECI accredited centres are making 
the largest contribution, relative to that of the countries in which they are located. .  
Ratio is that of the percentages of the OECI accredited centres divided by those of the 
countries in which they are located, i.e., the EUR19 countries.    

  Papers, 2012-21 Percent of ONCOL Ratio 

Domain World EUR32 EUR19 OECI World EUR32 EUR19 OECI 
 

discovery 
science/genetics 

231878 65807 50684 15225 19.0 17.0 16.8 19.2 1.14 

biomarkers 178687 54756 43333 13390 14.6 14.1 14.4 16.8 1.17 

epidemiology 145846 45863 37831 11964 11.9 11.8 12.6 15.1 1.20 

surgery 139851 44644 35098 8202 11.4 11.5 11.7 10.3 0.89 

chemotherapy 134263 39530 31391 8769 11.0 10.2 10.4 11.0 1.06 

pathology 110035 38054 29532 7423 9.0 9.8 9.8 9.3 0.95 

diagnosis 74670 26402 20486 5157 6.1 6.8 6.8 6.5 0.95 

radiotherapy 69546 25505 17632 5496 5.7 6.6 5.9 6.9 1.18 

targeted 
therapy 

53565 19262 15509 5303 4.4 5.0 5.1 6.7 1.30 

paediatrics 52860 17506 13980 3681 4.3 4.5 4.6 4.6 1.00 

clinical trials 34102 13462 11365 4769 2.8 3.5 3.8 6.0 1.59 

quality of life 30006 12388 9743 1866 2.5 3.2 3.2 2.3 0.73 

screening 24463 8610 7142 2030 2.0 2.2 2.4 2.6 1.08 

palliative care 20535 7645 5844 1540 1.7 2.0 1.9 1.9 1.00 

ONCOL 1223049 387125 301239 79471           
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Table 13.  Outputs of cancer research papers on 14 anatomical sites from the world, the 
EUR32 countries, the EUR19 ones, and the 51 accredited OECI centres.  Ratio is that of the 
percentages of the OECI accredited centres divided by those of the countries in which they 
are located, i.e., the EUR19 countries. 

  Papers, 2012-21 Percent of ONCOL Rati
o 

Site World EUR32 EUR19 OECI Worl
d 

EUR3
2 

EUR1
9 

OEC
I 

  

breast 118276 38362 31009 9974 9.7 9.9 10.3 12.5 1.22 

blood 99597 37410 29387 7849 8.1 9.7 9.8 9.9 1.01 

lung 76771 19154 15122 4538 6.3 4.9 5.0 5.7 1.14 

colorectal 75529 25852 20834 5234 6.2 6.7 6.9 6.6 0.95 

liver 74127 16192 12389 2855 6.1 4.2 4.1 3.6 0.87 

CNS 66832 21647 15643 3540 5.5 5.6 5.2 4.5 0.86 

head & 
neck 

58578 17868 13811 3706 4.8 4.6 4.6 4.7 1.02 

stomach 56856 12597 9857 2402 4.6 3.3 3.3 3.0 0.92 

prostate 50940 19496 15366 4283 4.2 5.0 5.1 5.4 1.06 

skin 37716 16659 11635 3439 3.1 4.3 3.9 4.3 1.12 

pancreas 31504 9244 6835 1730 2.6 2.4 2.3 2.2 0.96 

kidney 26936 8397 6495 1630 2.2 2.2 2.2 2.1 0.95 

cervix 22715 5829 4772 1202 1.9 1.5 1.6 1.5 0.95 

oesophagu
s 

19770 4425 3496 1168 1.6 1.1 1.2 1.5 1.27 

ONCOL 122322
0 

38718
8 

30127
5 

7947
9 
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Table 14. Top 12 most acknowledged countries in cancer research papers 

(2008-2021). 
 
 

 

  

Countries 

Percentages of 
funding 

acknowledgments 
for all research 

areas 
(all types of 

funders) 

Percentages of 
funding 

acknowledgments 
for prevention 

research 
(all types of 

funders) 

Percentages of 
funding 

acknowledgments  
for prevention 

research 
(governmental 
organisations) 

Percentages of 
funding 

acknowledgments  
for prevention 

research 
(not-for-profit 
organisations) 

United 
Kingdom 

15% 13% 
 
 

13% 
 

12% 
 
 

Germany 11% 11% 12% 7% 
Italy 7% 10% 12% 8% 
Spain 6% 10% 10% 12% 
Sweden 9% 10% 9% 11% 
France 12% 9% 11% 8% 
Denmark 6% 6% 4% 7% 
Netherlands 5% 5% 4% 5% 
Belgium 4% 5% 6% 5% 
Switzerland 5% 5% 4% 5% 
Norway 3% 4% 5% 4% 
Finland 4% 4% 6% 4% 
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Table 15 
 
 Global RCTs Total Cancer Research 

Output (publications) 
 Number %  Number  %  
Lower Middle  
n=84 RCTs 

    

India 42 50 27,601 67 
Ukraine 39 46 801 2 
Philippines 23 27 384 1 
Egypt 12 14 6262 15 
Georgia 6 7 78 0.2 
     
Upper Middle 
n=182 RCTs   

  

Russian Fed. 115 63 4835 2 
Brazil 94 52 15272 7 
Romania 62 34 3457 2 
China 56 31 154373 69 
Mexico 56 31 4126 2 

 
Table 15. Top 5 country-level participation in global RCTs published 2014-2017 by 
World Bank income category compared to their total cancer research outputs over 
same period 
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Appendix I 

The 44 European region countries considered in this study, with ISO2 codes and  
populations (millions). 

Country ISO2 Pop  Country ISO2 Pop  Country ISO2 Pop 

Albania AL 2.9 Germany DE 80.7 North Macedonia MK 2.1 

Armenia AR 3.0 Greece GR 11.0 Norway NO 5.2 

Austria AT 8.5 Hungary HU 9.9 Poland PL 38.6 

Belgium BE 11.3 Iceland IS 0.3 Portugal PT 10.4 

Bosnia Herceg BA 3.8 Ireland IE 4.7 Romania RO 19.5 

Bulgaria BG 7.2 Israel IL 8.1 Serbia RS 8.9 

Croatia HR 4.2 Italy IT 59.8 Slovakia SK 5.4 

Cyprus CY 1.2 Latvia LV 2.0 Slovenia SI 2.1 

Czech Republic CZ 10.5 Liechtenstein LI 0.04 Spain ES 46.1 

Denmark DK 5.7 Lithuania LT 2.9 Sweden SE 9.8 

Estonia EE 1.3 Luxembourg LU 0.6 Switzerland CH 8.3 

Faroe Islands FO 0.05 Malta MT 0.4 Turkey TR 78.7 

Finland FI 5.5 Moldova MD 4.1 Ukraine UA 44.8 

France FR 64.4 Montenegro ME 0.6 United Kingdom UK 64.7 

Georgia GE 4.0 Netherlands NL 16.9 
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Appendix II 

Funding organizations whose data contributed to the detailed analysis (€16.7 bn) 

Funder 
Source Funder 

Country 
EU CORDIS International 
Alberta Innovates ICRP CA 
Alex's Lemonade Stand Foundation ICRP US 
American Cancer Society ICRP US 
American Institute for Cancer Research ICRP US 
American Society for Radiation Oncology ICRP US 
AVON Breast Cancer Crusade ICRP US 
Biotechnology & Biological Sciences Research 
Council 

ICRP 
UK 

Blood Cancer UK ICRP UK 
Breast Cancer Now ICRP UK 
California Breast Cancer Research Program ICRP US 
Canadian Association of Radiation Oncology ICRP CA 
Canadian Institutes of Health Research ICRP CA 
Cancer Research Society ICRP CA 
Cancer Research UK ICRP UK 
Cancer Research Wales - Ymchwil Canser Cymru ICRP UK 
Children with CANCER UK ICRP UK 
Congressionally Directed Medical Research 
Programs 

ICRP 
US 

Department of Health ICRP UK 
Economic and Social Research Council ICRP UK 
Eunice Kennedy Shriver National Institute of Child 
Health and Human Development 

ICRP 
US 

Fogarty International Center ICRP US 
Fondation ARC pour la recherche sur le cancer ICRP FR 
Fondazione AIRC ICRP IT 
Fonds de la recherche du Québec – Santé ICRP CA 
Francis Crick Institute ICRP UK 
Health and Care Research Wales ICRP UK 
KWF Kankerbestrijding / Dutch Cancer Society ICRP NL 
Macmillan Cancer Support ICRP UK 
Marie Curie Cancer Care ICRP UK 
Medical Research Council ICRP UK 
Melanoma Research Alliance ICRP US 
National Cancer Institute ICRP US 
National Human Genome Research Institute ICRP US 
National Institute of Allergy and Infectious Diseases ICRP US 
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National Institute of Arthritis and Musculoskeletal 
and Skin Diseases 

ICRP 
US 

National Institute of Biomedical Imaging and 
Bioengineering 

ICRP 
US 

National Institute of Dental and Craniofacial 
Research 

ICRP 
US 

National Institute of Diabetes and Digestive and 
Kidney Diseases 

ICRP 
US 

National Institute of Environmental Health Sciences ICRP US 
National Institute of Mental Health ICRP US 
National Institute on Aging ICRP US 
National Institute on Alcohol Abuse and Alcoholism ICRP US 
National Institute on Drug Abuse ICRP US 
Natural Sciences and Engineering Research Council ICRP CA 
Northern Ireland Health & Social Care - R & D Office ICRP UK 
Office of the Director ICRP US 
Ontario Institute for Cancer Research ICRP CA 
Pancreatic Cancer Research Fund ICRP UK 
Pancreatic Cancer UK ICRP UK 
Prostate Cancer Research ICRP UK 
Prostate Cancer UK ICRP UK 
Roy Castle Lung Cancer Foundation ICRP UK 
Scottish Government Health Directorates - Chief 
Scientist Office 

ICRP 
UK 

Susan G. Komen for the Cure ICRP US 
Swedish Research Council WorldReport SE 
Tenovus ICRP UK 
The Anticancer Fund ICRP BE 
The Pediatric Brain Tumor Foundation ICRP US 
The Terry Fox Research Institute ICRP CA 
Wellcome Trust ICRP UK 
World Cancer Research Fund France ICRP FR 
World Cancer Research Fund International ICRP International 
World Cancer Research Fund Netherlands ICRP NL 
World Cancer Research Fund UK ICRP UK 
Worldwide Cancer Research ICRP UK 
Yorkshire Cancer Research ICRP UK 
INCa/DGOS ICRP FR 
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Appendix III 
Research investment in Europe by country 

Country 

Project investment (2010-2019)  
 
EUR M 
Source: Projects coded to Research 
& Cancer Type (ICRP and other 
public data sources) 

Estimated additional 
investment in cancer 
research 
EUR M 
Source: Annual reports in 
public domain 

Albania 0.2  
Armenia 0.6  
Austria 177.9 69.3 
Belgium 205 66 
Bosnia and 
Herzegovina 0.5  
Bulgaria 2.1  
Croatia 11.9  
Cyprus 8.9  
Czech Republic 30.2  
Denmark 162.2 268 
Estonia 11.9 10.8 
Faroe Islands  
Finland 115.4 45.5 
France 1482.8 253.5 
Georgia   
Germany 890.8 2338 
Greece 77.8 14.7 
Hungary 30.6  
Iceland 10.5 3.6 
Ireland 92.6 24.9 
Israel 29.7 15.7 
Italy 832.7 26.8 
Latvia 7.8  
Liechtenstein 0  
Lithuania 2.6  
Luxembourg 11.8  
Malta   
Moldova, Republic 
Of 0.2  
Montenegro  
Netherlands 1343 0.2 
North Macedonia  
Norway 65.8 414.6 
Poland 37.1  
Portugal 57.8 119.5 
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Romania 3.3  
Serbia 5.6  
Slovakia 7.6 1.1 
Slovenia 9.2 7.5 
Spain 473.2 380 
Sweden 771.5 197.1 
Switzerland 312  
Turkey 10.4  
Ukraine 2.7  
United Kingdom 9251.6  
Total 16700 4256.8 
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