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          Introduction

        

      




      

        	



        	

          Rare cancers are rare occurrences of a common disease. They affect one in five new patients with cancer.

        

      




      

        	



        	

          This enshrines many of the distinct features of rare cancers among rare diseases, with which they share most of the issues that are typical of rarity. This booklet puts forward the main recommendations of the Joint Action on Rare Cancers, which in 2016, in parallel to a Joint Action on Rare Diseases, the European Commission decided to launch to help tackle such issues. In 2017, the European Commission set up the European Reference Networks on rare diseases, including rare cancers.

        

      




      

        	



        	

          We hope that these recommendations can be instrumental to the policy agenda on rare cancers in the European Union for the years to come. We do need an agenda on rare cancers, to minimize the risk that rare cancer patients may be discriminated against simply because of the numbers of the disease they suffer from. At least, we need to relieve these patients from what would further be added thereby to all obvious burdens of a serious disease, and could be avoided. How could it be avoided? We would say that, in essence, healthcare networking and clinical and research methodology are the two areas that could make the difference. These two areas give rise to much of the “rare cancer agenda 2030” of this booklet, which, in the end, was drafted as of 2019 by many disease-based communities. All the more in rare conditions, disease-based communities are vital to get what a disease is and what it needs across to policymakers and health administrators, to industry, to the public. These communities are made up of patients, obviously first, and all health professionals (in the broadest sense) who decide to dedicate their lives to a disease, or a group of diseases. We simply ask that their voice, their knowledge, is listened to.

        

      




      

        	



        	

          Much of what this Joint Action has done was built on the work of the EU-funded project Surveillance of Rare Cancers in Europe (RARECARE), the multi-stakeholder effort Rare Cancers Europe, founded in 2008 and involving patients, healthcare professionals, industry and others, the European Society for Paediatric Oncology (SIOP Europe) for paediatric cancers, and many others. Once the Joint Action on Rare Cancers comes to an end, the whole European rare cancer community will take over the task of pursuing the most specific recommendations of this booklet. Obviously in the European Union, and importantly within its single Member States, but then throughout the whole of Europe and globally. Indeed, we might recall that Rare Cancers Europe is now launching projects with Rare Cancers Asia, and so forth.

        

      




      

        	



        	

          This booklet is structured around the ten gross recommendations of the Joint Action on Rare Cancers. They correspond to ten chapters, each paragraph of which is a distinct item: often, it is a single, specific recommendation. We hope that all this may be useful. It was the output of the work of so many communities, gathering under a Joint Action of the European Union, in the spirit of service to future rare cancer patients.
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          RARE CANCER AGENDA 2030

        

      




      

        	



        	

          Ten Recommendations from 




          the EU Joint Action on Rare Cancers

        

      




      

        	

          1.

        



        	

          Rare cancers are the rare diseases of oncology

        

      




      

        	



        	

          ...needing specific approaches by the cancer community and national health systems

        

      




      

        	

          2.

        



        	

          Rare cancers should be monitored

        

      




      

        	



        	

          ...epidemiologically and clinically, properly valuing population-based cancer registry data and real-world clinical data, encouraging all efforts to make all available data bases interoperable

        

      




      

        	

          3.

        



        	

          Health systems should exploit networking

        

      




      

        	



        	

          ...around multidisciplinary centres of reference, to improve quality of care in rare cancers by rationalizing patient access to available best expertise and lowering/rationalizing health migration
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          Medical education should exploit and serve healthcare networking

        

      




      

        	



        	

          ...by proper integration of the university system and all educational players, being instrumental to dedicated career mechanisms and opportunities

        

      




      

        	

          5.

        



        	

          Research should be fostered by networking and should take into account an expected higher degree of uncertainty

        

      




      

        	



        	

          ...exploiting clinically annotated biobanking, clinical registering, patient referral to ongoing clinical studies, as well as innovative methodologies for clinical research

        

      




      

        	

          6.

        



        	

          Patient-physician shared clinical decision-making should be especially valued

        

      




      

        	



        	

          ...being crucial to the appropriate approach to the high degree of uncertainty posed by rare cancers

        

      




      

        	

          7.

        



        	

          Appropriate state-of-the-art instruments should be developed in rare cancer

        

      




      

        	



        	

          ...fit to serve clinical decision-making in conditions of uncertainty

        

      




      

        	

          8.

        



        	

          Regulation on rare cancers should tolerate a higher degree of uncertainty

        

      




      

        	



        	

          ...being disease-adapted and providing developers of innovation with certainty of rules across the EU

        

      




      

        	

          9.

        



        	

          Policy strategies on rare cancers and sustainability of interventions should be based on networking

        

      




      

        	



        	

          ...exploiting national cancer plans, listening to networks and disease-based communities, integrating the EU and the national levels, funding networking

        

      




      

        	

          10.

        



        	

          Rare cancer patients should be engaged

        

      




      

        	



        	

          ...in all crucial areas, such as disease awareness and education, healthcare organization, state-of-the-art instruments, regulatory mechanisms, clinical and translational research

        

      


    

  




  

    

      

        	



        	

          Each Chapter of this booklet builds upon one of the ten gross recommendations of the Joint Action on Rare Cancers (its Rare Cancer Agenda 2030). Chapters are divided into Sections, with numbered Paragraphs, each corresponding to conceptually distinct items, which often serve as single, specific recommendations. These more detailed recommendations reflect the outputs of the Joint Action’s Work Packages. However, their associated deliverables have obviously been much more extensive. Sometimes, they are mentioned throughout the text, and the reader is then referred to the Joint Action’s website.

      



          


        

      




      

        	



        	

          Paediatric cancers are rare cancers. However, they often require specific approaches, in line with their distinct age-related biological, clinical and organizational characteristics.




          Considerations about paediatric cancers are thus summarized in a dedicated Paediatric cancer Section within each Chapter. With a view to fostering appropriate health polices, specific recommendations on paediatric cancers are included therein.
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          Rare cancers are the rare diseases of oncology…

        

      




      

        	



        	

          …needing specific approaches by the cancer community and national health systems

        

      




      

        	

          1.1

        



        	

          Rare cancers can be defined as those malignancies whose incidence is <6/100,000/year.

        

      




      

        	

          1.1.1

        



        	

          This definition is conventional, since no absolute threshold is able to distinctly separate cancers, or other diseases, because of their frequency. Essentially, the definition was the product of a consensus process within the European oncology community that took into account issues posed by rare cancers in terms of health care organization, clinical research, and clinical decision-making. The European Union (EU) funded this effort (RARECARE project) 



          (Gatta, 2011)
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          1.1.2

        



        	

          This definition is based on incidence, valuing that: a) unlike prevalence, incidence does not change depending on a factor other than frequency, i.e. expected survival; b) many steps of the diagnostic and therapeutic pathway occur “once” in cancers, so that incidence renders better than prevalence much of the burden of cancer disease (in terms of health resources, costs, etc.) (Gatta, 2011; Gaddipati, 2012).

        

      




      

        	

          1.1.3

        



        	

          Thus, a definition based on incidence works better than the definition provided by the EU in regard to orphan drug designation, which defines rare diseases as those having a prevalence lower than 50 in 100,000 (European Parliament and Council of the European Union, 1999). In the US, the Orphan Drug Act defines rare diseases as those affecting <200,000 people in the country, i.e. around <70/100,000 (Food and Drug Administration, 1983). Of course, these definitions based on prevalence may work even in the field of rare cancers whenever these pose problems close to chronic rare diseases.

      

        

      




      

        	

          1.2

        



        	

          A list of rare cancers is useful for several purposes, from healthcare organization to clinical research and new therapy approval and reimbursement.

        

      




      

        	

          1.2.1

        



        	

          Being the result of a process of selection within cancers, any list of rare cancers needs to be based on a list of cancers. The most obvious choice has been the International Classification of Diseases for Oncology (ICD-O), which incorporates topographical and histological labels (Percy, 2000). The pathological (“morphological”) entities enlisted in the ICD-O need to be grouped into clinically distinct entities, which in turn may be assembled into gross families of neoplastic diseases. This effort gave rise to a consensus process that took place within the RARECARE project, involving a panel of experts set up in 2007, including clinicians, pathologists and epidemiologists. This panel eventually agreed to build the list of clinically relevant entities on the basis of combinations of topographies and morphologies coded in the ICD-O3 (third edition of ICD-O). In 2016, the EU launched this Joint Action on Rare Cancers (JARC), within which another consensus effort was set up to re-examine the list of rare cancers as developed by the RARECARE project, also encompassing rare cancer “families”. In essence, the rare cancer list comprises three tiers. Tier 3 corresponds to the morphological entities of the ICD-O. Then, the experts were asked to group the ICD-O3 morphological entities, to give rise to a second tier of clinically distinct entities (Tier 2) based on morphologies and topographies (e.g. “squamous cell carcinoma of nasal cavity and sinuses”, “soft tissue sarcoma of limb”, etc.). These entities had to be viewed as clinically relevant by clinicians. In general, these diagnoses had to correspond to consistent diagnostic and therapeutic approaches (for example, they could be used as eligibility criteria in a clinical trial). The Tier-2 entities were then assembled into a smaller number of Tier-1 entities. Tier-1 entities were intended to be major cancer entities in a clinical sense (e.g. “epithelial tumours of nasal cavity and sinuses”, “soft tissue sarcoma”, etc.) and to be of organizational importance: for example, they could underlie patient referral policies. Focusing on referral of patients, Tier-1 entities can be grouped into gross partitions, which give rise to families of rare cancers, dividing them into major groups (e.g. “rare cancers of head & neck”, “sarcomas”, etc.). By and large, these are managed by the same disease-based communities of physicians and clinical researchers. To define major families of rare cancers, the experts combined the Tier-1 entities with an incidence rate <6/100,000/year (Table 1). There are two exceptions: central nervous system tumours (with an incidence that is only slightly higher than the threshold) and lymphoid malignancies (which have a relatively high incidence). In both cases, however, they also share patient referral patterns that are typical of rare cancers and in any case each Tier-2 entity within them is rare.

        

      




      

        	

          1.2.2

        



        	

          With regard to cancers in children and adolescents, all the malignancies in this population are rare, including leukaemias and lymphomas.  The RARECARE list includes some of these entities under the “family” of paediatric cancers, but several are included under specific “families”, namely haematological tumours, sarcomas, central nervous system tumours, head and neck cancers, digestive cancers, thoracic cancers, endocrine tumours (Table 1). The scope of paediatric cancer entities is well reflected through the International Childhood Cancer Classification (ICCC-3) (Steliarova-Foucher, 2005). One should also note that the genetic profile of common cancer entities in the very young age groups may have a distinct biological make-up and a different clinical behaviour and prognosis.

        

      




      

        	

          1.2.3

        



        	

          Some cancers have a hereditary risk component. Some of them are rare cancers as such, while others belong to common entities (e.g. sarcomas and breast cancer, respectively, when occurring in a Li Fraumeni syndrome). Currently, there is no specific code for heredofamilial cancers as such but for familial adenomatous polyposis. Hereditary cancer syndromes may be recorded in rare disease registries. Cross-links between these and cancer registries may then be envisaged.

        

      




      

        	

          1.2.4

        



        	

          The decision was made not to single out subgroups of common cancers, such as the molecular ones. This was done because the basis for the list of rare cancers was the ICD-O. Likewise, clinical subgroups were not considered (e.g. inflammatory breast cancer was not singled out as an entity, though it is rare). This means that any rare molecular subgroup will be appropriately incorporated, as soon as it is recognized in the ICD-O as a cancer entity, but not otherwise. Most probably, this may happen when any molecular characteristic is perceived to be relevant to the natural history of a disease, not just to the sensitivity of the disease to a class of anticancer agents, and the like.

        

      




      

        	

          1.2.5

        



        	

          The list of rare cancers built on the basis of a threshold at 6/100,000/year refers to the EU. In other words, cancers were selected with an incidence <6/100,000/year in the EU. In other geographical areas, and even within single countries in the EU, cancers may have different incidences. Unless the problem being dealt with involves a specific country, or region, and in any case when decisions are made at the EU level, we encourage using the list based on EU data.

        

      




      

        	

          1.2.6

        



        	

          Amongst rare cancers, some are exceedingly rare. They could be labelled as “ultra-rare”, as in the EU Clinical Trials Regulation (European Parliament and Council of the European Union, 2014). This regulation identifies ultra-rare diseases as those with a prevalence lower than 2/100,000. Since the threshold for rare diseases is set at a prevalence of 50/100,000, the ratio in prevalence of ultra-rare diseases to rare diseases is 1:25. By applying the same ratio to the definition adopted for rare cancers, ultra-rare cancers would be those with an incidence lower than 0.2/100,000/year.

        

      




      

        	

          1.2.7

        



        	

          Rare cancers make up at least one fifth of all malignancies, corresponding to 650,000 new diagnoses of rare cancers annually in Europe. However, about three quarters of rare cancers have an annual incidence rate of <0.5/100,000 and account for only 70,000 (3%) of the 2.5 million cancers diagnosed each year (Gatta, 2011). Annual age-adjusted incidence rates for all rare cancers range from <100/100,000 (Finland, Portugal, Malta, and Poland) to >140/100,000 (Italy, Scotland, France, Germany, and Switzerland) (Gatta, 2019). In any case, rare cancers contribute to 20-30% of the new cancer cases across EU Member States. Differences across countries do exist also with regard to outcomes: 5-year relative survival for all rare cancers, adjusted by age and case mix, vary from 55% or over (Italy, Germany, Belgium and Iceland) to less than 40% (Bulgaria, Lithuania and Slovakia). For all rare cancers, a large survival gap was reported between Eastern and Nordic and Central European regions. Of note, geographical variations include curable cancers like testicular and non-epithelial ovarian cancers, suggesting that clinical expertise may be substantially relevant to the outcome (Gatta, 2019).
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