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Abstract: Thyroid cancer (TC) is the most common malignancy of the endocrine system that affects
the thyroid gland. It is usually treatable and, in most cases, curable. The central issues are how to
improve knowledge on TC, to accurately identify cases at an early stage that can benefit from effective
intervention, optimise therapy, and reduce the risk of overdiagnosis and unnecessary treatment.
Questions remain about management, about treating all patients in referral centres, and about
which treatment should be proposed to any individual patient and how this can be optimised. The
European Alliance for Personalised Medicine (EAPM) hosted an expert panel discussion to elucidate
some of the challenges, and to identify possible steps towards effective responses at the EU and
member state level, particularly in the context of the opportunities in the European Union’s evolving
initiatives—notably its Beating Cancer Plan, its Cancer Mission, and its research funding programmes.
Recommendations emerging from the panel focus on improved infrastructure and funding, and on
promoting multi-stakeholder collaboration between national and European initiatives to complement,
support, and mutually reinforce efforts to improve patient care.

Keywords: thyroid cancer; rare cancer; personalised medicine; challenges; opportunities; treatment;
diagnosis; policy framework

1. Introduction

Thyroid cancer (TC) is a type of cancer which is usually treatable and, in most cases,
curable, but can sometimes recur after treatment [1]. Despite advances in understanding
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of the disease, uncertainties still cloud screening, diagnosis and treatment—uncertainties
that have grown with the increasing sophistication of tools, such as refined ultrasound and
molecular testing, and widening choices of therapy [2].

Increasing incidence, stable mortality

Multiple sources suggest that TC incidence is increasing, with Lim et al. [3] noting a
rise of 3% annually in the United States between 1974 and 2013, and Smittenaar et al. [4]
finding it is the fastest accelerating cancer (males: 2.49%, females: 2.34%) in average annual
percentage change. In 2020, there were 570,000 new cases at the global level, with 77%
in women, and 78,000 cases and 7000 deaths in Europe [5]. Overdiagnosis alone is not a
sufficient explanation for the increases, according to Smittenaar et al., 2016, who note small
projected increases in age-standardised rates (ASR) mortality for women.

Meanwhile, mortality rates are unchanged or even decreasing. The American Cancer
Society reported an increase of 0.6 % per year between 2009 and 2018, but stabilisation has
since been observed [6]. According to the International Agency for Research on Cancer,
there is no correlation between incidence and mortality [7]. However, survival rates
decrease with the advancement of the cancer stage [8].

Multiple manifestations

The disease manifests either as differentiated thyroid cancer (DTC), poorly differenti-
ated thyroid cancer (PDTC), or undifferentiated or anaplastic thyroid cancer (ATC)—all of
which are derived from thyroid follicular cells—or medullary thyroid cancer (MTC), which
is derived from non-follicular calcitonin + cells [9]. DTC has three basic subtypes: papillary
thyroid cancer (PTC) (80% of all thyroid cancer cases), follicular thyroid cancer (FTC), and
Oncocytic Thyroid Carcinoma (OTC) [10]. Caught early, TC—excluding anaplastic TC—is
one of the most treatable forms of cancer.

Treatment options

Treatment options and outcomes vary across these subtypes, with advanced TC being
a rare tumour benefiting from only limited recent advances. Several genomic alterations are
relevant across the different histological types of TCs [11]. Identifying the most appropriate
therapy is challenging, since somatic testing is insufficiently standardised, with only a few
actionable biomarkers [11,12]. Much of the debate revolves around effective early detection
and treatment [13,14] as the paradigm for management has changed over decades [15].
A potentially cancerous lump revealed by an ultrasound scan of the neck can lead to a
confirmed diagnosis with biopsy, at which point CT and MRI scans are needed to check
for metastasis [1]. However, overdiagnosis can lead to overtreatment with unnecessary
thyroidectomies, and a substantial and sustained increase in incidence without accompany-
ing increase in mortality could serve as indirect evidence of overdiagnosis and resulting
overtreatment [16].

Initial treatment options of surgery, radioiodine remnant ablation and/or thyroid
hormone replacement treatment were accompanied in the pre-ultrasound era by a long-
lasting debate on whether lobectomy was outperformed by bilateral lobectomy, or whether
surgery had any effect at all on patient survival [17]. From 1980, improved knowledge
of the biology of DTC was complemented by newer diagnostic tools and advances in
therapy—including recombinant human TSH, applications of radioligands for imaging and
therapy—and tailored and risk-adapted methodologies, the use of radioiodine, and thyroid
hormone treatment [18], and pathological techniques improved, with thyroglobulin (basal
and stimulated) offering a marker for any thyroid cell [19].

With screening, reported incidence increased, and treatment strategy changed ac-
cordingly, raising costs and the clinical burden. Neck ultrasounds and fine needle aspi-
ration (FNA) increased sharply, and thyroidectomies for benign conditions more than
doubled in some countries [20]. Treatment costs tripled in the USA after 1975, from
4.9 to 14.3/100,000 [21]. However, this brought no guarantee of improvement in overall
health; it permitted detection of minimal disease, and much of the increase was due to
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microcarcinomas. Currently, microcarcinomas (tumors < 1 cm) are the most common TC
diagnosed worldwide, either through sensitive ultrasound or incidentally in the study of
thyroid pathology pieces after benign surgeries (nodular goiter, adenomas). New nomen-
clature groups these microcarcinomas into Papillary MicroTumour (PMT) and Papillary
MicroCarcinoma (PMC) [22]. Most are indolent, but some lead to advanced thyroid car-
cinomas with metastasis and death. A “benign” or “negative for malignancy” result is
obtained from 60 to 70% of all thyroid fine needle aspiration biopsies (FNABs), avoiding
unnecessary surgery. Initial sonographic assessment of thyroid nodules can distinguish
benign nodules from those with suspicious or malignant features requiring further man-
agement, including FNAB, some auxiliary molecular techniques and thyroid surgery [23].
There is a need for optimised surveillance based on risk of recurrence and death for the
increased number of TC survivors, since a small proportion develop significant recurrence
requiring further treatment [24].

The release of Iodine-131 in the Chernobyl accident also led to increased incidence of
TC (and other thyroid diseases) [25], including childhood TC in Belarus after only 4 years,
and which continued to grow [26]. The number of operated TCs was highest in younger
age groups, mostly 4–10 years after the incident, so later increased numbers in older age
groups are likely to be more an effect of screening [27].

A roundtable organised by the European Alliance for Personalised Medicine (EAPM)
at the end of March, 2022, assessed the challenges relating both to the demand side (gov-
ernance, clinical trials framework and funding, clinical standardisation, and awareness
and education) and to the supply side (reimbursement, infrastructure for conducting and
validating tests, and testing access driven by evidence generation) to improve diagnosis
and treatment of patients with TC.

2. Materials and Methods

A literature review was conducted to characterise specific challenges and opportuni-
ties related to thyroid cancer diagnosis and treatments across European countries. This is
supplemented with different expert inputs gained at the roundtable organised by EAPM at
the end of March, 2022. Attendees were drawn from key stakeholders whose interaction
created a cross-sectoral, highly relevant, and dynamic discussion forum. Around 15 partici-
pants were involved and included public health decision makers, representatives from the
European Commission, Members of the European Parliament, patient organisations and
umbrella organisations representing interest groups and associations actively engaged in
the field.

3. Results

Being a type of cancer with a usually good prognosis, but with a relevant proportion of
cases that can progress and result in patient death, TC still lacks established strategies that
help physicians and patients to face the disease. Several issues and gaps in the management
come from experts’ opinions and a review of the literature. These are presented below,
grouped according to the following categories: challenges, divergences, and national
perspectives.

3.1. The Challenges

On the demand side (Table 1), governance is lacking, in that international guide-
lines [28,29] are not completely concordant, and there are few European recommendations
from ETA for specialised cases, such as the management of pediatric TC. TC is managed
by endocrinologists, while oncologists mainly play a role in managing ATC or late-stage
Advanced TC. The European Thyroid Association (ETA) has reached a consensus and pro-
duced guidelines regarding it [30]. Guidelines are also published by the European Society
for Medical Oncology (ESMO) and the most recent were published in April 2022 [29].
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Table 1. Challenges regarding tackling thyroid cancer, categorised as demand side and supply side
issues. The methodology used to form a consensus during the EAPM panel.

The Challenges Outlined by the EAPM Panelists

Demand Side Supply Side

The lack of governance; Reimbursement is patchy, uncertain, and inadequate
across the EU;

International guidelines are not completely concordant; The testing methodology and the infrastructure for conducting
and validating tests is uneven at EU level;

An adequate clinical trials framework (and appropriate
funding) does not exist

Guidelines mainly focus on clinically actionable biomarkers
with approved therapies;

Clinical standardisation is not sufficient; NGS, as a technology to detect genomic alterations,
is not yet routine in clinical practice;

Awareness of TC diagnosis and management is low; Insufficient provision of molecular profiling and precision
medicine-based selection for patients with aggressive tumors;

Public awareness is very low; Insufficient provision of multidisciplinary forums to ensure
collaboration among the wide range of skills involved;

Lack of knowledge on thyroid cancer; Patient access to appropriate and standardised diagnostic tests,
therapies, and expertise varies across Europe;

An adequate clinical trial framework (and appropriate funding) does not exist. Only
limited research has been performed on combined treatments such as check-point inhibitors
and tyrosine kinase inhibitors (TKIs) [31,32]. In addition, EU data protection rules impose
limits on transatlantic data exchange, which inhibits joint academic trials.

Clinical standardisation is far from sufficient. Partly because of uncertainties over
treatment and partly because of differing morbidity patterns and the divergences among
national health systems and medical regulations, there are still wide variations across
Europe in the approach to TC, including the heterogeneity among TC treaters and even
from region to region within individual states. Different guidelines exist, but with little
consensus and compliance at the national level, and less still at the international level. For
ATC, no approved and registered pharmacological strategies exist for mechanism-based
combination treatments.

Awareness of TC diagnosis and management is low, as for rare cancers in general,
with gaps in clinicians’ awareness of such guidelines, and public awareness is very low [33].
There are few effective programmes of education in place to remedy these deficiencies.
Knowledge on the relationship between drug efficacy and the molecular profile of indi-
vidual patients is limited. The optimal timepoint of starting therapy with TKIs has been
established because specific indications have to be given regarding when to start the ther-
apy and also the continuation of therapy must be done until progression or interruption
happened due to adverse events [29,34].

At the heart of the problem is the lack of knowledge on TC. The disparate guidelines
and other similar recommendations are not used in clinical practice, because the level of
evidence is uneven and often very low, based on small and often biased retrospective stud-
ies. Many clinicians are resistant to changing their practice on the basis of the questionable
data available. Prospective trials are urgently needed to provide convincing data, with EU
funding needed to support academic trials and close engagement of scientific societies and
expert centres.

On the supply side (Table 1), reimbursement is patchy, uncertain, and inadequate across
the EU, both for diagnostics (and particularly advanced diagnostics) and for therapeutics.

In DTC, around 80% of all cases would harbor actionable alterations such as BRAF, RET,
mTOR or NTRK. Even if not all products are European Medicines Agency (EMA)-approved,
TC emerges as a third cancer type where testing is valuable after NSCLC and CRC [35–41].
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In order to optimise patient outcomes, access to genomic profiling needs to increase;
however, the testing methodology and the infrastructure for conducting and validating
tests is uneven at the EU level, unstandardised, or inadequately quality-controlled.

Furthermore, guidelines mainly focus on clinically actionable biomarkers with ap-
proved therapies.

Of the various methodologies used to detect genomic alterations, Next-Generation
Sequencing (NGS) gives the most comprehensive view across a large number of genes,
identifying mutations, fusions, and other alterations, using a minimal quantity of tissue.
However, this is not yet routine in clinical practice and, for ATC NGS, is not fast enough,
so a new methodology should be implemented. There is insufficient provision of molecular
profiling and precision medicine-based selection for patients with aggressive tumors. All
TC patients should be tested for all potential actionable biomarkers when they reach the
advanced stage before treatment decision. However, for that to happen, all tests should
become available and reimbursed on approval of the targeted treatment, with guidelines
updated and implemented accordingly.

Rising incidence rates have led to some less aggressive clinical management, but data
are still insufficient to provide confidence in decisions over treatment. Screening for TC
remains uneven and should be discouraged [42]. There is also a problem with the burden
of unregistered cases.

There is insufficient provision of multidisciplinary forums to ensure collaboration
among the wide range of stakeholders involved, ranging from supervising doctors, primary
care physicians, surgeons (general, endocrine, or ENT), pathologists (general or specialised),
endocrinologists, and nuclear medicine physicians to oncologists. Furthermore, patients
with TC ideally should discuss the role of genomic-biomarker testing for the management
of their cancer with their treating physician [13].

Testing access is driven less by evidence generation than by local circumstances and
conditions. Testing access is also impacted by the variations in diagnostic laboratory
coverage, driven by either insufficient infrastructure or availability of test technologies, but
also by inappropriate referral pathways [43]. Patient access to appropriate and standardised
diagnostic tests, therapies, and expertise varies across Europe [44,45].

3.2. Divergences

As a result, there are too many diagnoses of clinically irrelevant TC conducted from
country to country, often incomplete, leading to overtreatment and non-specialist treatment,
while underdiagnosis adversely affects care in rare and aggressive TCs. Management of
care is uneven. In addition, the availability of therapies—particularly pharmaceutical—
differs from country to country, and even average waiting times for treatment vary, leading
to unequal quality or access to treatment across Europe.

Factors for variance include availability of tests, different diagnostic pressures, and
national approaches to commissioning. Access to and implementation of molecular geno-
typing is an issue across Europe. A European survey [46] of molecular genotyping in
refractory TCs among 86 practitioners in 18 European countries suggested a range of
genotyping methods, mainly using DNA-based techniques, but also with significant use
of RNA-based techniques and immunohistochemistry. The reasons for not prescribing
tumor genotyping varied from non-reimbursement to lack of established workflow or
lack of access to targeted therapy or a judgment that was not suitable for the patient. An
institutional molecular tumor board was available in a minority of situations and routine
access to selective therapies occurred in 40% of cases [46].

An EORTC/EAPM survey [47] of 94 institutions from 20 countries revealed a wide
diversity in the number of patients evaluated per year, in molecular testing frequency and
methodology, widespread conditions on prescription, and highly specific conditions for the
offer of TKI and immunotherapy.
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3.3. National Perspectives

An illustrative snapshot of some of the national perspectives (Table 2)—and particular
challenges—emerged through the panel discussion, as follows:

Table 2. Some national perspectives in tackling TC emerged from the EAPM panel.

Country Perspective

Denmark
- preoperative assessment of thyroid nodules remains a diagnostic challenge;
- scintigraphy and ultrasound are performed as part of the investigation;

France

- has one of the highest incidence rates in Europe;
- the magnitude of overdiagnosis increased rapidly and varied substantially across regions;
- Vivre sans Thyroïde (patient forum)—ensures close cooperation with doctors, associations, and

umbrella organisations;

Germany
- cases have increased in part due to a rise in well-differentiated PTC;
- a good cost-free access of all patients to all levels of TC care;
- personalised diagnostics are deployed in TC;

Italy
- increased heterogeneity of incidence rates discernible across distinct regions and areas;
- a need to reduce thyroid gland examination practices in the asymptomatic general population;
- genetic tests for familial cases are widely available and reimbursed;

Netherlands
- has an effective register based on pathology;
- routine genetic testing is available and is reimbursed for patients with medullary TC;
- collaboration with patient networks has helped to improve doctor–patient communication;

Poland
- access to and reimbursement of targeted treatment and of molecular profiling is an issue;
- anaplastic TC is the most challenging for up-to-date management;

Spain
- none of the regions currently supports molecular diagnostics for sporadic TC;
- there is an inadequate data collection and classification to discern pathologies precisely;
- patients associations have been active participants in national medical meetings in recent years;

Portugal
- regional registries for cancer that include TC statistics;
- molecular diagnosis is not widely established in healthcare centres;
- targeted therapies are usually available as second line in general hospitals and oncology centres.

In Denmark, where a rapidly growing incidence is caused almost exclusively by low-
mortality papillary tumors, accurate diagnostic methods are increasingly important to
deal with the growing number of patients. However, preoperative assessment of thyroid
nodules remains a diagnostic challenge. Scintigraphy and ultrasound are performed as
part of the investigation, and cold nodules on scintigraphy and suspicious nodules on
ultrasound are further investigated with FNA [48].

France has one of the highest incidence rates in Europe, with TC becoming the third
most commonly diagnosed cancer in women. The rapid increases in incidence rates were
driven by the papillary subtype, whereas, conversely, the incidence rates of anaplastic
cancers demonstrated decreasing trends. There was also an epidemic of microcarcino-
mas (43% of operated cancers, period 1998–2001) associated with the extensiveness of
thyroidectomies. Multicentric studies showed a significant increase, from 1980 to 2000, in
ultrasonographic (3 to 84.8%) and cytological procedures (8 to 36% of patients with thyroid
nodules), as well as a significant association between the increase in TC prevalence among
operated patients (12.5 to 37%) and the spread of fine needle aspiration [49]. The magnitude
of overdiagnosis increased rapidly and varied substantially across regions [50]. A National
Refractory Thyroid Cancer Tumor Board created in 2008 brings together a national network
of 30 expert treatment centres, to allow each patient with locally advanced or metastatic
TC to access optimal management and therapeutic innovation. Its virtual tumor board
meets every 2 weeks. It operates a national database for refractory TC and conducts or
sponsors clinical trials. The patient perspective is taken account of via Vivre sans Thyroïde,
an online patient forum created in 2000 that receives some 4000 visitors a day and provides



Healthcare 2022, 10, 1621 7 of 13

evidence-based information, translation of medical terms, and exchanges of experience [51].
It ensures close cooperation with doctors, associations, and umbrella organisations. Its aims
are to help patients to be correctly informed, avoiding overdiagnosis and overtreatment,
but also underdiagnosis and undertreatment.

In Germany, cases have increased in part due to a rise in well-differentiated PTC [52].
There is good cost-free access of all patients to all levels of TC care, with virtually un-
restricted access for all EMA-approved drugs (and some access to non-EMA-approved
targeted and checkpoint-inhibitor therapies, as well as a limited number of clinical trials for
rare TCs). However, this advantage is offset by diversity of approach. Parallel caretaking
by family doctors and specialists in university and non-university settings and the absence
of fixed patient paths for diagnosis and treatment result in substantial local, regional, and
national variations in care. Personalised diagnostics are deployed in TC, and some recom-
mendations exist, but in practice the choice of diagnostics depends on personal experience,
access to diagnostics, and reimbursement for health care professionals. Personalised molec-
ular diagnostics are also subject to recommendations, but again, in practice, the picture is
very mixed, leading to too many diagnostics, incomplete diagnostics, overtreatment and
non-specialist treatment, and underdiagnosis in rare and aggressive TCs.

In Italy, TC incidence rates are among the highest worldwide, with increasing hetero-
geneity of incidence rates discernible across distinct regions and areas in Italy [53]. There
were historically high levels of overdiagnosis and there is a need to reduce thyroid gland
examination practices in the asymptomatic general population, at national and regional
levels. Genetic tests for familial cases are widely available and reimbursed, while tumor
genetic assessment is limited to some specialised centres and financially supported with
research funds. Tissue banks are not available, and the gathering of archival material is
challenging. There is no standardisation among centres regarding the processing of the
biological material and the assays used for the genetic analyses. In specialised centres,
access to EMA-approved drugs and access to selective inhibitors in the context of clinical
trials differs. Wider variations are perceptible in the treatment of advanced thyroid cancers
across the regions [20].

The Netherlands has an effective register based on pathology, and centralisation of care
is seen as the best way forward to improve care for rare diseases [54]. Reimbursement by the
hospitals can lead to limited clinical use of advanced testing tools; somatic genetic testing
is available, but mainly as a part of panels used for other malignant tumors. Therefore,
overall patients get what is available, not what they may specifically need—so molecular
diagnostics are underutilised and not uniformly utilised. Routine genetic testing is available
and is reimbursed for patients with medullary TC to exclude hereditary cases. Routine
diagnosis in incidentally identified nodules, such as in MRI, is not recommended. Networks
have been set up for patient care and research with a view to delivering uniform protocols,
quality checks, transparency, and uniform information provision. Collaboration with
patient networks has helped to improve doctor–patient communication (through organised
talks with the patient, shared decision instruments and training, and guidance to address
empowerment) and has also improved the organisation of patient care.

Poland has been discouraging ultrasound scanning, but with uneven success. At-
tempts are made to overcome regional and local diversity by requiring contact with a
certified expert centre prior to surgery. Access to and reimbursement of targeted treatment
and of molecular profiling is an issue. Anaplastic TC is the most challenging for up-to-date
management, and metastatic medullary TC is often treated by endocrinologists rather than
by oncologists.

In Spain, none of the regions currently supports molecular diagnostics for sporadic
TC, except for inherited RET-mutated MTC. For advanced DTC, molecular diagnostics are
performed in some hospitals but without protocols. The country suffers from inadequate
data collection and classification to discern pathologies precisely. There is a lack of national
registries for thyroid cancer patients, which makes it difficult to estimate the number of
new cases per year and the percentage of patients that become refractory to RAI therapy. A
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Spanish Task Force for Thyroid Cancer on behalf of the Spanish Society of Endocrinology
Thyroid Cancer Working Group (GTSEEN) and the Spanish Group for Orphan and Infre-
quent Tumours (GETHI) is aiming to establish a consensus on patient management [55].
Patient associations have been active participants in national medical meetings in recent
years, to improve awareness, networking, promote a national registry, and improve quality
of life after surgery or living with TC.

In Portugal, there are regional registries for cancer that include TC statistics. TC was
the third cause of cancer in women, according to 2012 Portugal North Regional Cancer
Registries [56]. Molecular diagnosis is not widely established in healthcare centres, but is
supported by the national health system in selected cases for therapy decisions (RET in
MTC and BRAF in ATC) or in suspicion of familial cases (MTC). Targeted therapies are
usually available as second line in general hospitals and oncology centres. Endocrinologists
have a pivotal role in the treatment and follow-up of patients with TC. A Thyroid Study
Group networks under the auspices of the Portuguese Society of Diabetes, Endocrinology
and Metabolism (GET-SPEDM), and a general hospital and research centres are part of the
ENDO-ERN participating in the Main Thematic Group (MTGs) in thyroid cancer [57].

4. Discussion
4.1. How the EU Beating Cancer Plan (EBCP) Could Help

It should support state of the art diagnostics and treatment throughout Europe and
create strong platforms for cross-border collaboration within Europe and beyond, also
covering registries and data and biobanking, and facilitating access to (e-)health records. In
clinical trials, a structural financing framework for long-term aims could enable strategic
planning instead of solitary calls that support opportunistic strategies, both enabling col-
laboration with the pharmaceutical industry and actively supporting academic research.
The plan should crucially contribute to facilitating equitable reimbursement and reduce
unnecessary regulatory and administrative burdens. This would benefit clinical trials, inter-
operability, cross-border collaboration, sustainability, and cost effectiveness. In addition, it
should ensure a legislative and General Data Protection Regulation (GDPR) framework to
facilitate and encourage cross-border collaborations. The EBCP can have direct benefits if
properly applied. For citizens, it could avoid ultrasound thyroid screening in asymptomatic
individuals, leading to reduced incidence, as citizens are not classed as patients. Active
surveillance for cured patients could mean less intense but more personalised follow-up
strategies, meaning that they need not be patients forever. For clinicians, it could reduce
unnecessary treatments in terms of total thyroidectomies and RAI if guidelines [28,29] and
recommendations are endorsed. At a wider level, precision medicine could accurately
monitor populations and take preventive initiatives with a focus on relevant high-risk
populations identified (Table 3).

Table 3. Summarised conclusions and recommendations regarding tackling TC across Europe.

Conclusions and Recommendations Emerged from the EAPM Panel

Conclusions Recommendations

At a wider level, precision medicine could accurately monitor
populations and take preventive initiatives;

Ensure that national guidelines are coordinated with the
European and international ones;

With the rapid growth of big data, health systems have a chance
to generate a personalised, data-driven risk profiles to

customise therapy for individual patients;

Create a strong platforms for cross-border collaboration within
Europe and beyond, also covering registries and data

and biobanking;

Cooperation in the EU to identify patients who can benefit from
targeted treatment is not yet fully incorporated;

Establish focused national expertise on rare TC cases, promote
research, training, awareness, and facilitate

international collaboration;

There is a need for a systematic EU policy on molecular
diagnostics for advanced DTC;

Update treatment and molecular testing guidelines at regional
and national levels;
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Table 3. Cont.

Conclusions and Recommendations Emerged from the EAPM Panel

Conclusions Recommendations

Collaboration among healthcare professionals through
multidisciplinary teams is still not fully in force;

Improve data collection and analysis, as well as communication
with the treating physicians;

There is a need to educate physicians in working across
disciplines and promote a corresponding change in attitudes;

Update of thyroid gland examination practices in the
asymptomatic general population;

There is a lack of multidisciplinary tumor boards; Incorporate quality comprehensive genomic testing in
clinical practice;

Cooperation between cancer networks and scientific societies on
an international level and between all national networks must

be improved;

National cancer registries should distinguish specific diseases
with standardised, quality-controlled systems;

Patients are not engaged enough in treatment decisions; All patients should be referred to comprehensive cancer centres;

Empowerment and education of patients is needed; National and international data bases are needed for all
types of TC;

The EBCP has a chance to crucially contribute to facilitating
equitable reimbursement and reduce unnecessary regulatory

and administrative burdens.

Funding and collaboration opportunities in the EBCP, Cancer
Mission, and other funding should be investigated actively.

4.2. Recommendations

The approach to TC needs a rethink to early and correct identification of patients and
improve their patient journey and treatment outcomes, including improved quality of life.

All patients should be referred to comprehensive cancer centres. Such an approach
would instate an optimal patient management mitigating overdiagnosis and overtreatment
and would improve access to biomarker testing, clinical trials, and appropriate systemic
therapies for patients with advanced forms of TC. It would also help establish focused
national expertise on rare TC cases, promote research, training, awareness, and facilitate
international collaboration.

Treatment and molecular testing guidelines should be regularly updated at regional
and national levels to facilitate the reimbursement and availability for the most effective
diagnostics and therapies. In the most recent update of the clinical practice guidelines,
ESMO highlights for the first time the need to test for actionable cancer alterations in
thyroid cancer. It is essential that national guidelines are coordinated with the European
and international ones [29].

Quality comprehensive genomic testing should be incorporated in clinical practice
(tissue or liquid samples) for all TC patients that can benefit from targeted therapies. In
order to facilitate correct diagnosis, pathology practice, data collection and analysis, as well
as communication with the treating physicians should be improved, with the provision of
registers based on pathology. National cancer registries should distinguish specific diseases
with standardised, quality-controlled systems, including details of case management and
including long-term survival data. National and international data bases are needed not
only for refractory thyroid cancer, but for all types of TC.

The challenge of reconciling data exchange with data protection must be met.
Thyroid gland examination practices in the asymptomatic general population

need updating.
Ongoing monitoring of DALYS and mortality rates is required to ensure true disease

is not being missed as treatment becomes more selective.
Certified institutions should be employed for testing.
More clinical trials with new drugs and diagnostics are needed, including multicentre

prospective trials for ATC patients, and EU funding should focus on prospective rather
than retrospective studies.
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With the rapid growth of big data analytics in genomics, imaging, and clinical out-
comes, health systems should make it possible to generate a personalised, data-driven risk
profile to customise therapy for individual patients, aiming for both long-term tumour
control and manageable adverse effects.

There is a need for a general change in philosophy so that TC is managed in the
same way as for any other cancer: evidence-based medicine using results from prospective
trials. The EU should sponsor prospective academic trials to avoid the risk that financial
support is wastefully absorbed by ineffective retrospective work that fails to promote the
improvements needed in medical practice. Such trials are feasible and can change medical
practice—such as by avoiding the use of radioiodine in at least two thirds of TC patients.
Moreover, it is crucial to allocate more funding to clinical research and this is something
that should be addressed at the European level (Table 3).

5. Conclusions

The EU should cooperate to identify patients who can benefit from targeted treatment,
by supporting projects aimed at developing personalised treatments and the underlying
infrastructure. TC needs more outreach to rare patients to combine and cooperate on cases,
and to fund advanced testing and research. There is a need for a common EU policy on
molecular diagnostics for advanced DTC that is systematic and standardised as to when
and how it should be used.

Closer and systematic collaboration is required among healthcare professionals, through
multidisciplinary teams that can ensure high standards in diagnosis and treatment. It is
necessary to educate physicians in working across disciplines and promote a correspond-
ing change in attitudes. European Reference Networks are already demonstrating their
potential in this area and the current review of their evolution should reinforce their
capacity [57,58].

Multidisciplinary tumor boards should be established as a matter of routine, to assist
in analysis of molecular diagnostics and provision of expert treatment advice.

Cooperation must be improved between cancer networks and scientific societies on an
international level and between all national networks, and specialised networks set up in
all European countries.

Patients should be engaged more closely in treatment decisions, and education and
training are needed to raise TC awareness and information in the general population.
Empowerment and education of patients and a boost to health literacy is also required. In
addition, patient participation in the decision-making process is needed, relating to their di-
agnosis and treatment, the organisation of patient care (local, national, cross-border), the or-
ganisation and execution of scientific research, and the preparation of information material.
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