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Summary
Mechanisms are available to reduce the morbidity and mortality of lung
cancer, but health systems are slow to take advantage of them. Europe’s
citizens and patients would benefit from wider adoption of risk-based
screening, early use of advanced diagnostics, early access to the growing
number of personalized treatment options, better patient follow-up and
remote monitoring, and systematic exploitation of data. This paper identifies
the current barriers to adoption of novel approaches and sets out the case
for policy change.

It is a call to action.
With the correct application of new technologies and methods, the principal
beneficiaries will be today’s – and still more, tomorrow’s – patients and their
carers and entourage. And correctly implemented, these technologies could
even allow healthcare spending and even national economics to gain from
a reduction in the consequences and even in the incidence and mortality of
lung cancer.
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1. Intoduction
The devastating impact of lung cancer (LC), the world’s leading cause of
cancer-related morbidity and mortality, is well documented, with diagnosis
of more than 2 million new cases annually, and five-year survival rates less
than 20%. [1] Lung cancer is the most common cause of cancer death in
EU-27 countries (20.4% of all cancer deaths). [2]
Improvements in outcomes are within reach but depend heavily on
• a more uniform approach to national risk based screening programs to
identify patients early and decrease the rate of patients diagnosed in
advanced/metastatic stages
• early access to comprehensive genomic profiling
• the identification of most appropriate treatment pathways based on the
patient’s tumour genetics through multi-disciplinary molecular
tumour boards
• fast and broad access to most beneficial treatment options and access
to clinical studies
• adequate monitoring of patients including patient reported outcomes
that will allow for targeted interventions
• the integration of patient data to gain further insights for research,
validity of clinical treatment pathways and cost-efficiency of
comprehensive diagnostics and targeted medicines
Transformation of Europe’s approach to LC is a real possibility, but requires

Revolutionising Europe’s healthcare systems for lung cancer patients

a transformation in national care pathways as well as local and above
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country policies. LC care receives high priority within only a few national
health strategies. But it is largely up to the member states - incentivised by
the European Union – to recognise that reorganisation and reallocation of
healthcare resources are justified by the current massive costs to individuals
and to society of the growing incidence of this type of cancer. [3] [4]
The challenges are formidable, but the context is in many ways propitious.
The European Union is currently developing initiatives in the health sphere
that offer real opportunities for a radical re-think of priorities: the EU
Beating cancer plan and the Cancer Mission, the European Health Data
Space, the expanded health programme, the review of research incentives,
the EU Pharmaceutical Strategy, and – most recently – the declaration of
Commission President Ursula von der Leyen in favour of a European
Health Union.
All this is taking place against the sombre background of COVID-19, which
has inspired new recognition at the most senior political level of the
importance of life-sciences and health, and has driven unprecedentedly
radical government moves to tackle most pressing health issues.

Additional EU funding is also being made available for health through
specific instruments, complementing existing possibilities through the
Horizon research programmes and facilities under European regional
development and social funding.
The case for action on LC is strong. But the case must be made
compellingly by all stakeholders in the LC community to convince
policymakers of its validity. It will require cooperation among LC
stakeholders from clinical, research and patient communities to agree on
clear messages and to transmit them effectively to policymakers in
government, and among healthcare providers, professionals, regulators,
payers and health technology assessment bodies. Figure 1 in this paper
highlight some of the many cases where major deficiencies currently exist
across the EU in exploiting the potential. They should help focus the minds
of policymakers, and induce a constructive response. That way, policy
influence can result in action.
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Figure 1. Current prioritisation of lung cancer care within overall national health strategy

national health strategy in a country?

1.1 Opportunities and barriers
Efforts to advance LC care are repeatedly handicapped by policy
hesitations, financing shortfalls, infrastructure gaps, health care organisation,
and delays in adopting new technologies and in optimising their use.
Progress towards a targeted program for lung cancer screening is very
limited despite rapid scientific advances.
Across Europe there are still only limited capabilities or infrastructure to
perform comprehensive genomic profiling - and wide variations persist over
at what point it is initiated. Multidisciplinary tumour boards are not available
to advise on treatment of LC patients in many countries, and those that exist
often do not include all relevant disciplines and are not supported by
appropriate resource allocation. There is high inequality in access to
innovative, targeted treatments across European countries. The IT structure
is often inadequate to support sharing of patient data as part of MTBs, and
national legislation allowing patient data to be shared across borders is still
a patchwork in Europe. Access to clinical decision support software is very
scanty. Little use is made of digital monitoring devices, or of algorithms
to highlight when personalised interventions may be needed. Few of the
existing epidemiological registries for LC patients include outcome data at
national level, and few key centres are able to connect personal diagnostic
and outcome data for LC patients.
Which implementation level best describes a country’s progress towards a
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targeted program for lung cancer screening?
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Figure 2: Progress towards
a targeted program for lung
cancer screening

1. Screening
LC mortality is largely attributable to the delayed emergence of
symptoms and resulting in late diagnosis in a majority of cases [5]. The
usage of high-quality risk-based low-dose computed tomography (LDCT)
as part of targeted screening programs[ has been demonstrated to reduce
LC mortality, and shows significant reductions in mortality compared with
annual chest X-rays. Its implementation is encouraged by European Lung
cancer specialists.
But public funding remains limited, and the economic impact remains to be
fully explored. Updated guidelines still need to be formulated to provide for
identification of high-risk populations, stringent cut-offs for nodules
detected at follow-up, and links between national reference centres for
quality control. Unresolved concerns also remain over cumulative radiation
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3. Rapid referral pathways:
speed-line tracking of patients
to undergo receive early
diagnosis and fast guidance/
channeling to optimal intervention
embedded in evidence-based
guidelines.
4. Mobilize patient groups
(e.g. Luce) to advocate for
piloting programmes like
“Manchester cancer screening
pilot” across Europe

2. Early use of advanced diagnostics
2.1 Single gene /Panel testing’ and NGS technologies
The recognition of specific somatic ‘driver’ mutations in NSCLC has
transformed both the treatment as well as outcomes of patients with lung
cancer. Personalized care or precision medicine is a result of combining a
deeper understanding of the biology of a cancer with access to high-quality,
comprehensive biomarker tests and the most appropriate treatments. [7]
Biomarker tests such as epidermal growth factor receptor mutation analysis,
mutations in the anaplastic lymphoma kinase ALK gene, and the KRAS gene
have made this possible. [8] [9] Increasingly drugs are being developed for
BRAF, ROS1, NTRK, RET, MET exon 14 skipping mutation, and KRAS.
Targeting these mutated proteins with specific inhibitors has led to a paradigm shift in cancer therapeutics. [10] [11]
Technological advances such as Comprehensive Genomic Profiling (CGP)
based on Next Generation Sequencing (NGS) allows sequencing of a high
number of nucleotides in a short time frame at an affordable cost. ESMO
recommends routine use of NGS on tumour samples in advanced
non-squamous non-small-cell lung cancer (NSCLC) early in the diagnostic
process in its latest clinical guidelines. [12]
There is also rapid progress made in the development of liquid biopsy tests,
detecting exosomes, circulating cell-free tumour DNA (cfDNA), cell-free
tumour RNA (cfRNA), and circulating tumour cells (CTC). [13]. This
technology is particularly valuable for patients with limited tissue as well
as for screening, and prediction of treatment response.
Figure 3: Early Use of
Advanced Diagnostics
per country
Source: ESMO; Lung Cancer
Europe: Position Paper
(2020)
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2.2 Integration of Single gene /Panel testing/NGS in clinical
practice & cost-effectiveness
The status of reimbursement determines the broad clinical usage of
advanced diagnostics and personalized treatments in lung cancer. In terms
of coverage, managed care policies regarding molecular testing in NSCLC
vary considerably, with some considering only ALK and EGFR testing as
medically necessary, others covering testing for genomic alterations in
BRAF, ALK, EGFR, HER2, KRAS, MET, RET, and ROS1.
Even where testing is covered, it is often not aligned with the clinical
need. For instance, some schemes cover diagnostic laboratory tests using
approved NGS mostly for patients with advanced cancer, or they allow
this only once per cancer diagnosis. Coverage does not always take into
account the need of patients and their physicians for additional testing
when their cancer develops resistance to their current therapies and the
best next treatment option must be determined. [14]
What proportion of Key Centers have the capabilities and infrastructure
to perform NGS/Comprehensive Genomic Profiling and Limited Genomic
Profiling. What proportion of Key Centers that can perform NGS/CGP are
accredited to do so? (Comprehensive Genomic Profiling identifies genomic
alterations across hundreds of clinically relevant cancer genes from a single
tissue specimen

Figure 4. Proportion of Key Centers with the capabilities and infrastructure to perform different
types of genomic profiling
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The possibilities offered by NGS are a good example of this current
dilemma. As ESMO comments in its paper, the examination of two
economic studies in NSCLC suggest that multigene sequencing in NSCLC is
moderately cost-effective. The guidelines highlight increasing cost
-effectiveness particularly when not used as last resort but earlier in
the lines.
In addition, the implementation of multigene sequencing in daily practice
requires investments that have to be considered, especially regarding
sequencing and bioinformatics workflows in order to deliver results to
clinicians in a timely manner. Several countries also have a lack of qualified
personnel to adequately prepare the tissue for sequencing and for
interpretation of respective results.
Transparent measurement of outcomes and costs has the potential to align
patients, providers and payers towards a common goal of improving the
value of care for lung cancer patients. A current barrier to the adoption of
value-based healthcare is the absence of big data collection and learning
from it, of meaningful, standardised outcomes as well as policy choices that
deliver adequate testing infrastructure, aligned standards, and recognition
of the value of innovations.

Figure 5: Early & Broad Access to Personalised TreatmentsSource: ESMO; Lung Cancer Europe:
Position Paper (2020)
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3. Personalized treatment decisions through
multi-disciplinary molecular tumour boards
The rapid scientific advances, both regarding diagnostics and treatments
in Lung cancer, pose a substantial challenge for clinicians to determine the
most optimal treatment path for an individual patient. A more personalized
approach becomes possible for patients with advanced NSCLC with the
discovery of specific targetable mutations and understanding of the pivotal
role of immunosurveillance in suppressing malignant growth. Specific
inhibitors targeting driver mutations and key immunological pathways
confer survival benefits in metastatic lung cancer, with emerging data in
early stage disease. [19] The increase in treatment options drives greater
need for decision support and multi-disciplinary teams in taking treatment
decisions. [20]
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Figure 6: To what extent are multi-disciplinary tumor boards for lung cancer
patients employed in a country? Are all relevant disciplines involved in these boards? At which
level do patients typically have access to multidisciplinary expertise through molecular tumor
boards?
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4. Considerate data sharing
regulations (see point 6)

4. Early and broad access to personalized
treatment options
The growing range of personalised treatment options holds out the promise
of transforming LC outcomes. But current limitations and barriers impede
patient access, and can be removed in many cases only by policy actions.
Launch and availability of innovative products remains highly variable across
EU countries, even when a product has received a marketing authorisation
that it is valid EU-wide. Many countries are facing substantial delays in the
local listing and reimbursement of innovative treatments.
Another option for patients is the enrolment into a clinical trial, which can
allow patient access to life-saving therapies before they are approved] [21]
[22] However, access to clinical trials and early access programmes (eg
through compassionate use) are very limited and highly unequal across
European countries.
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Figure 7 : Recruiting studies in lung cancer (31 October 2019) - Source: clinicaltrials.gov
(situation as of 31 Oct, 2019)

Lastly, access and reimbursement of MGTO is highly diverse across EU
countries. While some systems pay for these treatment options under
certain conditions (eg following the recommendation through a
multi-disciplinary tumour board), others are not supporting access or only

4.1 Managing healthcare spending by shifting towards value
based reimbursement
To align quality and value with reimbursement, effective outcomes
measurement and reporting are needed, including patient-level outcomes
such as survival, quality of life, and functional status. Incentive models that
align the imperatives for patients, providers, and payers, based on RWD
and the broadest range of epidemiological, clinical and genomic data, could
put patient goals and choices at the centre of decision-making and help to
address cost concerns. [23] [24]
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technologies are introduced

5. Remote monitoring and personalized
side effect management
Cancer patients experience multiple symptoms that impair functioning and
health-related quality of life (HRQL), often between scheduled clinic
appointments, creating challenges for monitoring and management.
Unrecognized or poorly controlled symptoms can also cause emergency
department visits and hospitalizations for management as well as decreased
treatment efficacy. (25)
To what extent are a country’s Key Centers making use of online-/app-based
questionnaires to generate patient reported outcomes, digital monitoring
devices, algorithms to highlight when personalised interventions may be
needed? To what extent are a country’s Key Centers able to access
blood-based ctDNA technologies for monitoring of lung cancer patients?

Advances in health information technology enable routine, systematic
assessment of patient-reported outcomes (PROs) with minimal burden.
[26] “Real-time’’ health technologies can collect PROM data and send it to
health/social care professionals, prompting early intervention and as such
improved outcomes. [27] Technology-based monitoring has been shown to
be feasible and acceptable to patients [28], and further research may inform
the design of future symptom monitoring studies and practice-changing
17

recommendations, [29], also exploiting new horizons in digital therapeutics

and artificial intelligence. [30] Improved evidence from clinical trials on the
basis of PRO endpoints in studies evaluating anticancer treatments and
prospective evaluations of supportive care interventions and real-world
efficiency of care for cancer patients are also potential benefits.
[31] [32] [33]
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outcomes in Oncology and LC
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collection to capture PROs

5. Remote monitoring and personalized
side effect management
The integration and analysis of structured, validated patient data would
allow stakeholders in the HC system to gain new insights for research,
improve current treatment pathways and develop appropriate value-based
reimbursement schemes in lung cancer. Relevant source data encompasses
tumour omics and other lab data, imaging, as well as clinical and patient
reported outcomes.
Does a country’s legislation allow for patient data to be shared
across borders?

Figure 10. Existence of legislation allowing for cross-border data sharing of patient data
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Today only few countries collect lung cancer patient data including
outcomes, e.g. through a national clinical registry.
Do an epidemiological registry for lung cancer patients and a clinical
registry for lung cancer patients, including outcome data exist in a country?
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Today only few countries collect lung cancer patient data including
outcomes, e.g. through a national clinical registry.
Do an epidemiological registry for lung cancer patients and a clinical
registry for lung cancer patients, including outcome data exist in a country?
None of the countries included in our primary research is integrating and
curating diagnostics, treatment and outcome data on national level through
a structured process. Many countries have data regulations that permit
sharing of anonymized, structured patient data across country borders for
the purpose of research or seeking advice. To support collaboration across
European countries in fighting the lung cancer pandemic, respective data
regulations should be in place. Also, a uniform, lung cancer specific data
model should be developed to support aligned data collection and reporting
across European countries.
How well does a country’s IT structure (nationally, at institution level)
support sharing of patient data as part of multidisciplinary tumor boards?
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Figure 12. Level of IT structure supporting the sharing of patient data as part of
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Conclusion
The fight against lung cancer, for many years one of the most intractable
healthcare challenges, and still a major killer, is on the threshold of new
victories. Rapid advances in disease understanding, supported by the
emergence of comprehensive genomic tumour profiling and the
development of targeted treatments provide unique opportunities for a
personalized treatment approach with significant improvements in outcome.
Europe’s Beating Cancer Plan and national cancer plans across European
countries will be vital to capitalize on the opportunities for relieving the
burden of lung cancer through personalized treatment regimens. Initially,
new standards and improvements will come in the context of clinical centres
of excellence that have the necessary infrastructure for NGS testing, MTBs,
MGTOs. But these account for only a fraction of lung cancer patients, and
ways must be found of integrating and monitoring patient care from more
remote centers. This will require nation-wide networks and registry
infrastructures to include all patients and standardize treatment across
larger patient groups – and the European Reference Networks, the
European Health Data Space and Europe’s Beating Cancer Plan have a
crucial role here.
It is vital that European and national policy frameworks, national
infrastructure and funding mechanisms keep adapting to latest scientific
insights and clinical advances. With the correct application of new
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technologies and methods, the principal beneficiaries will be today’s – and
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still more, tomorrow’s – patients and their caregivers and entourage. And
correctly implemented, these technologies could allow healthcare spending
and even national economics to gain from a reduction in the consequences
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About EAPM
The European Alliance for Personalised Medicine was launched in March
2012, with the aim of improving patient care by speeding development,
delivery and uptake of personalised medicine and earlier diagnostics,
through consensus.
EAPM began as a response to the need for a wider understanding of
priorities in personalised medicine and a more integrated approach among
stakeholders. It continues to ful l that role, often via regular major events
and media interaction.
Our stakeholders focus not just on the delivery of the right treatment for the
right patient at the right time, but also on the right preventative measures to
ensure reliable and sustainable healthcare.
The mix of EAPM members and its broader outreach, provides extensive
scienti c, clinical, caring and training expertise in personalised medicine
and diagnostics, across patient groups, academia, health professionals and
industry.
Relevant departments of the European Commission have observer status,
as does the EMA, and our engagement with MEPs and Member State health
ministries in key policy areas is a crucial part of our ongoing work.
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