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PREMESSA

Novartis, leader mondiale nell'area della salute, & fortemente impegnata nella ricerca e
nello sviluppo di farmaci per curare le malattie, ridurre il carico delle sofferenze e
migliorare la qualita di vita delle persone. Da sempre orientata allo sviluppo di farmaci che
rispondano a esigenze terapeutiche ancora non soddisfatte, la ricerca di Novartis
Oncology & sempre pitl impegnata nell'area delle malattie rare ed in particolare in ambito
di tumori rari. Attraverso il suo costante orientamento all'innovazione e il suo approccio
responsabite alfe esigenze della salute, Novartis Oncology & oggi una realta consolidata di

riferimento nella ricerca e sviluppo dei tumori rari.

Nell’ambito delle malattie rare, i tumori rari costituiscono una famiglia eterogenea di
patologie che, sulla base di un progetto di ricerca dell’'Unione Europea, denominato
RARECARE, sono state classificate in una lista di 186 neoplasie aventi un'incidenza non
superiore alla soglia dei 6 casi su 100,000 all'anno.

Pur essendo rari nell’incidenza, nell’insieme tuttavia i tumori rari rappresentano circa il 25-
30% di tutte le neoplasie nell’'Unione Europea, con oltre 500.000 nuove diagnosi ogni anno
in Europa e in Italia almeno 67.000% riguardando circa 450.000 persone in totale”,

Tra i tumori rari pili conosciuti si possono citare alcune neoplasie ematologiche (alcune
forme di leucemie e linfomi) dell'etd pediatrica {il retinoblastoma), i tumori solidi
dell’adulto {come i sarcomi, il tumore gastrointestinale stromale o GIST e i tumori
neuraendocrini).

Si tratta di patologie per lo pili non adeguatamente conosciute e classificate, per le quali
spesso non vi sono detle cure specifiche. Ai tumori rari & inoltre frequentemente associata
una serie di difficolta e problematiche, che coinvolgono tanto il percorso diagnostico-

terapeutico della persona malata, quanto 'impatto sull’efficienza del Sistema Sanitario,

Queste le principali criticita che i pazienti con tumore raro devono affrontare:




* difficoltad ad accedere a un centro di riferimento per una diagnosi clinica e patologica
certa e tempestiva, e ad essere assistiti con approccio multidisciplinare;

¢ limitata disponibilita di terapie efficaci, che si collega alla difficolta nello sviluppo di
trial clinici, dovuto al numero esiguo di pazienti e alla potenziale carenza d’interesse
neflo sviluppo di nuove terapie;

* decorso rapido della patologia, essendo malattie oncologiche: la variabile tempo
rappresenta una delle problematiche maggiori legate ai tumori rari.

I'tumori rari comportano infatti difficoltd aggiuntive rispetto ai tumori frequenti. La

minore frequenza determina una minore disponibilita di expertise super-specialistica nel

territorio e una minore numerosita delle casistiche cliniche, in particolare dei pazienti

candidati a studi clinici prospettici. Ne derivano rischi di disomogeneita nella qualita di

cura sulla popolazione e un difetto di “evidenza”. Per quanto sopra, la sopravvivenza a 5

anni per i pazienti con tumore raro risulta essere inferiore rispetto ai pazienti affetti da

tumori di incidenza frequente (51% vs 69% )

Occorre quindi dotarsi di nuovi strumenti specifici, sia normativi che scientifici, se si vuole

evitare la discriminazione nell’accesso alle cure dei pazienti affetti da tumori rari, anche

con particolare riferimento ai nuovi farmaci che oggi si rendono disponibili e che spesso

trovano proprio nei tumori rari dei potenziali bersagli sensibili.

Sul versante terapeutico, sono qualificati come orfani®, i medicinali indicati per

* una condizione clinica rara {definita da una prevalenza di non pili di 5 soggetti ogni
10.000 individui, calcolata a livello dell'Unione Europea),

¢ cronicamente debilitante o che mette in pericolo la vita,,

* per la quale non sono disponibili trattamenti validi o, se sono gia disponibili dei

trattamenti, il nuovo farmaco deve rappresentare un beneficio clinico significativo.

L'Unione Europea prevede una serie di facilitazioni per lo sviluppo dei farmaci orfani,
essenzialmente rappresentate da incentivi alle aziende farmaceutiche che sviluppino nuovi
farmaci in malattie rare, cioé in malattie a basso mercato e dunque a limitato vantaggio
economico,

Tuttavia, il problema attuale dei nuovi farmaci nell’Unione Europea & sempre pil
rappresentato dal divario fra approvazione regolatoria centralizzata (da parte dellEMA,
I'agenzia regolatoria europea), rimborsabilita a livello nazionale e reale disponibilita a

livello regionale. In Italia cid & causa di gravi ritardi di mesi o anche anni, all'accesso a




terapie per malattie in cui, pil che per altre, fondamentale & la variabile tempo:
trattandosi infatti di neoplasie, quindi patologie dal decorso rapido e ingravescente,
frequentemente a fare la differenza & un pronto accesso alle terapie, spesso orfane, che

man mano vengono rese disponibili dalle aziende farmaceutiche.

PROPOSTE

Il tema delle malattie rare ed in particolare dei tumaori rari sta molto a cuore a Novartis

Oncology, che auspica di poter offrire il proprio contributo alla Commissione su ricerca e

sviluppo di farmaci per le malattie e tumori rari ed in particolare desidera portare

all'attenzione del legislatore tre aspetti importanti per i pazienti e le loro famiglie:

* lacreazione ed il riconoscimento istituzionale di un elenco di tumori rari

¢ la creazione di una rete sul territorio nazionale tra i centri oncologici con expertise
nell’ambito tumori rari, finalizzata al miglioramento della diagnosi, ricerca e cura dei
pazienti.

¢ l'agevolazione e 'omogeneita di accesso per i pazienti con tumori rari e farmaci orfani,

al fine di garantire tempestivita ed equita di accesso su tutto il territorio nazionale.

A, Creazione e riconoscimento istituzionale di un elenco di tumori rari secondo la
Lista di RARECARE

In Italia & in usc un Elenco delle Malattie Rare, che fu istituito ai sensi del Decreto
Ministeriale 279/2001 (“Regolamento di istituzione della rete nazionale delle malattie rare
e di esenzione dalla partecipazione al costo delle relative prestazioni sanitarie”), che attua
il Decreto legislativo 29 aprile 1998, n. 124,

Questo elenco esclude sostanzialmente i tumori. Infatti, la sezione n. 2, sui tumori,
include solo due tumori pediatrici (tumore di Wilms e retinoblastoma), una neoplasia
come la linfangioleiomiomatosi, quattro condizioni predisponenti {m. di Cronkite-Canada,
s. di Gardner, poliposi familiare e neurofibromatosi).

Risulta quindi fondamentale ufficializzare una lista ad hoc di tumori rari, che potrebbe
essere assunta come uno strumento operativo ragionevale per I'introduzione di nuove
misure regolatorie e normative.

Il progetto europeo di ricerca “RARECARE”, finanziato nell’ambito del Framework Project 7
dell'Unione Europea, ha proposto una definizione di raritd basata su una soglia di

incidenza a 6/100.000/anno. Questo & stato il risultato di un processo di cohsenso nella




. comunita europea degli oncologi. Ne & derivata una “lista” dei tumori rari, recentemente
pubblicata’, disponibile sul sito web del progetto® e che alleghiamo.
L'ufficializzazione della lista permetterebbe al'ltalia di avere un criterio di riferimento
unico ed omogeneo, riconosciuto a livello europeo, utile a scopi concreti guali:
¢ la selezione delle condizioni da includere in bandi di ricerca sulle malattie rare
e |3 creazione di reti nazionali
¢ 'identificazione di misure mirate a permettere I'accesso alle cure tempestivo e

uniforme sul territorio italiano.

B. Creazione di una rete sul territorio nazionale tra i centri oncologici con
expertise nell’ambito tumori rari, finalizzata al miglioramento della diagnosi,
ricerca e cura dei pazienti.
Come per le malattie rare, non & immediato anche per il paziente affetto da tumore raro
identificare e accedere a un centro con expertise nella diagnosi, cura e follow up di tale
patologia. Come per le altre forme tumorali, anche per le neoplasie rare é fondamentale la
tempestivita della diagnosi: la possibilita del controlio della malattia dipende dalle
caratteristiche biologiche del tumore, cioé dall’aggressivitd delle cellule tumorali, ma
anche da una corretta diagnosi clinica precoce, unitamente a precisa diagnosi istologica e
molecolare e da un’accurata valutazione dell’estensione della malattia mediante esami
clinici e strumentali (cosiddetta “stadiazione”). Per il paziente affetto da un tumore raro,
spesso la diagnosi giunge in ritardo, a causa della aspecificitd dei sintomi che non
orientano in maniera univoca e inequivocabile. Di frequente si ritiene utile richiedere una
second opinion.
La gestione clinica dei tumori rari richiede spesso, tra 'altro, approcci multidisciplinari e
cid comporta che professionalita e competenze, siano non omogeneamente distribuite sul
territorio nazionale e a volte non presenti in un unico centro clinico. Di qui il problema,
anch’esso comune alie malattie rare, della frammentazione territoriale, delassistenza e
della migrazione sanitaria in ambito nazienale e internazionale, con conseguenti costi
sociali elevati.
* Per ridurre gli infrequenti errori diagnostici e di gestione, sarebbe auspicabile che il
paziente fosse tempestivamente indirizzato a un centro specializzato.
o la qualita di cura verrebbe ulteriormente garantita facilitando il riferimento dei
pazienti a centri di eccellenza e creando reti geografiche collaborative, che rendanc

disponibile I'expertise dei centri di eccellenza anche al di fuori di essi.




In Italia le reti oncologiche ed ematologiche regionali e la Rete Tumori Rari {(quest’ultima
limitatamente ai tumori rari solidi dell'adulto) cercano di affrontare in questo modo le
problematiche del riferimento elettivo dei pazienti e della condivisione dell'expertise
ciinica disponibile, tali realta sono tuttavia disomogenee da punto di vista geografico.

Si rende necessario quindi, in analogia con quanto in essere per le malattie rare, la
creazione di una rete nazionale di centri di riferimento per i tumori rari, condivisa tra le

Regioni attraverso accordi interegionall.

C. Agevolazione ed omogeneita di accesso per i pazienti con tumori rari e farmaci
orfani, al fine di garantire tempestivita ed equita di accesso su tutto il territorio

hazionale.

L’accesso alla terapia farmacologica, anche se autorizzata a livello centrale dall’AIFA, ad
oggl non é affatto né scontata né omogenea sul territorio nazionale, spesso a causa di
mere considerazioni di contenimento dei costi da parte delle strutture coinvolte e dei
prontuari implementati a livelle locale (regionali, provinciali e ospedalieri). || tempo che
decorre dall’Autorizzazione all'lmmissione in Commercio(AIC) sancita da AIFA alla effettiva
erogazione del farmaco a livello locale, & molto diverso tra regione e regione e pud
arrivare anche a una differenza di molti mesi (anche 12-18 mesi). Questo comporta
situazioni gravemente discriminatorie tra pazienti che vivono in Regioni differenti, con una
“variabile tempo” che & fondamentale nella gestione di queste patologie. Inoltre,
considerata la rarita della patologia, spesso il paziente non ha a disposizione alternative
terapeutiche, essendo il farmaco in approvazione spesso orfano.

Al fine di evitare discriminazioni d’accesso ai farmaci orfani andrebbe quindi considerata la
possihilita di intervenire per ridurre alcuni fattori di distorsione collegati ai sistemi di
rimborsabilita e accesso dei farmaci.

L'utilizzo di farmaci orfani, rimbarsati dal Servizio Sanitario Nazionale, & comungue oggi
maonitorato e controllato tramite i Registri AIFA, che ne assicurano 'uso razionale e
Iimpiego solo nei pazienti che possono trarne beneficio, raccogliendo inoltre i dati reali di
sicurezza ed efficacia.

Inoltre, delegando la presa in carico del paziente affetto da tumore raro ai soli presidi
accreditati per quella specifica patologia, si garantirebbe I'appropriatezza diagnostica e
prascrittiva.

Andrebbe considerato un percorso accelerato e omogeneo tra le varie regioni italiane

d’inserimento dei farmaci orfani, secondo la definizione EMA: una soluzione potrebbe




essere prevedere |'immediata disponibilita a carico del SSN dei farmaci orfani in
concomitanza con la pubblicazione in Gazzetta Ufficiale del decreto di AIC, in attesa
dell'inserimento nei prontuari regionali o ospedalieri (PTOR-PTO), eliminando cos) gli

ostacoli tra la diagnosi, il piano terapeutico e I'accesso alla terapia.

CONCLUSICNI

It riconoscimento ufficiale di una lista di tumori rari & un presupposto doveroso, per
consentire un avanzamento sensibile nell’erogazione della qualita di cura e della presa in
carico dei pazienti affetti da tali patologie.

A fronte di un elenco finalmente riconosciuto dei tumori rari, sarebbero possibili
finalmente dei provvedimenti specifici attesi da tempo: la creazione di una rete nazionale
per tumori rari e misure per l'accesso omogenec e tempestivo su tutto il territorio
nhazionale per i farmaci orfani per la cura dei tumori rari garantirebbero razionalita, equita

e appropriatezza all’accesso alle cure.

NOTE
1 Gatta G. et al.; European Journal Cancer 2011;47:2493
2 Daii Associazione Ttaliana dei Registri TUMori - AIRTUM), XIV Riunione Aprile 2010

3 Articolo 9 del Regolamento CE 141/2000
4 www.rarecare.eu — http://www.rarecare.ew/rarecancers/rarecancers,asp
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Keywords: Purpose: Epidemielogic information on rare cancers is scarce, The project Surveillance of
Rare cancers Rare Cancers in Europe (RARECARE) provides estimates of the incidence, prevalence and
Cancer registries survival of rare cancers in Europe based on a new and comprehensive list of these diseases,
Incidence Materials and methods: RAREGARE analysed population-based cancer registry (CR) data on
Prevalence European patients diagnosed from 1988 to 2002, with vital status information available
Survival up te 31st December 2003 {latest date for which most CRs had vertfied data). The mean pop-

ulation covered was about 162,000,000, Cancer incidence and survival rates for 1995-2002
and prevalence at 1st January 2003 were estimated.
Results: Based on the RARECARE definition (incidence <6/100,000/year), the estimated
annual incidence rate of all rare cancers in Europe was about 108 per 100,000, correspeond-
ing to 541,000 new diagnoses annually or 22% of all cancer diagnoses, Five-year relative sur-
vival was on average worse for rare cancers {47%) than common cancers (65%). About
4,300,000 patients are living today in the European Union with a diagnosis of a rare cancer,
24% of the total cancer prevalence,
Conclusion: Our estimates of the rare cancer burden in Europe provide the first indication of
the size of the public health problem due to these diseases and constitute a useful base for
further research, Gentres of excellence for rare cancers or groups of rare cancers could pro-
vide the necessary orgahisational structure and critical mass for carrying out clinical trials
and developing alternative approaches to clinical experimentation for these cancers.
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1. Introduction prevalence of <50/100,000.1 In the US, the Orphan Drug Act
defined rarve diseases as those affecting <200,000 persons.?
There is no internationally agreed definition of rare cancers, However, a recent analysis of rare cancers in the US employed

In Eurcpe rare diseases are often defined as those with a the definition of <15 incident cases per 100,000 per year.?
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A major problem with rare cancers is that their overall bur-
den on society has not been adequately estimated, although
they are thought to constitute a major public heslth prob-
lem*® Rare cancers are often inadequately diagnosed and
treated® in relation both to lack of knowledge and lack of clin-
ical expertise. Improving the quality of care for these cancers
is a public health priority. One way of doing this would be to
use a similar approach to that used for rare childhood cancers:
concentrate treatment at specialised centres, and recruit most
patients diagnosed to clinical trials.” However this requires a
huge organisational effort; and for the rarest cancers it will al-
ways be impossible to recruit sufficient patients to perform
standard clinical trials. Thus new approaches to obtaining evi-
dence on treatment efficacy need to be developad.®

The project Surveillanca of Rare Cancers in Europe (RARE-
CARE) collected data on cancers from 89 population-based
cancer registries (CRs) in 21 Europesn countries, making it
possible to study the epidemiclogy of these cancers as a
whole in a large and heterogeneous population, Working from
this datebase and the literature, a RARECARE working group
produced a new list of cancers and developed a new definition
of rare cancers {(http://www.rarecare.eu).

This paper delineates the burden of these cancers in Eur-
ope, providing estimates of the incidence, prevalence and sur-
vival of rare cancers diagnosed from 2988 to 2002, based on
the RARECARE definition and list.

2, Materials and methods

RARECARE gathered data on cancer patients diagnosed from
1978 to 2002 and archived in population-based CRs, all of
which had vital status information available up to at least
31st December 2003. For 11 countries, the CRs covered the en-
tire national populatien {Austria, lceland, Ireland, Malta, Nor-
way, Slovakia, Slovenia, Sweden, Northern Ireland, Scotland
and Wales); the other countries do not have national cancer
registration and were represented by regionel GRs covering
variable proportions of their national populations. The mean
population covered, aver the period 1995-1999, was about
162,000,000, corresponding to 39% of the population of coun-
tries participating in RARECARE and 32% of the European Un-
ion (EU27) population.

Systematic data checks were performed to detect errors,
inconsistencies or unusual combinations of site, morphology,
sex and ege at diagnosis.”® Only = negligible proportion
{0.14%) of cases had major errors and had to be excluded.”
RARECARE collected data from 89 CRs; however the present
paper considered data from 76 CRs, excluding CRs which
did not classify cancers according to the third edition of the
International Classification of Diseases for Oneology (ICD-0-
3),9 and also those which collected data on childhood cancers
only.

2.1, Incidence

The incidence analysis only considered cases incident in the
more recent 1995-2002 period. Specialised CRs and some
non-specialised CRs, with information available only for
some anztomical sites were excluded. This eriterion implied

restricting the incidence analyses to 4,048,903 cases from 64
CRs.

Incidence rates were estimated as the number of new
cases occurring in 1995-2002 divided by the total person-
years in the general population {male and female) in each
CR area, over the same period. The expected number of new
cases per year in EU27 in 2008 was also estimated, assuming
that incidence rates in Europe were same as those in the
RARECARE sample.

2,2, Prevalence

CRs that started up recently do not have records of longer-
tertn cancer survivors diagnosed before start up, resulting in
underestimation of prevalence. To estimate prevalence, we
therefore used data from CRs able to provide cases for the rel-
atively iong period 1988-2002; only 22 CRs fulfilied this condi-
tion. We calculated the number of prevalent cancers in 2008
and prevalence per 100,000 at the index date of 1st January
2003, The counting method, based on CR incidence and fol-
low-up data, was applied to CR data from 1988 to 2002. The
completeness index method™ was used to estimate the com-
plete prevalence and involved adding the estimated surviving
cases diagnosed prior to 1988 to those counted in 1988-2002,
The total number of prevalent cases in the EU27 in 2008 was
estimated assuming the same prevalence as in the RARECARE
sample. Overall, 4,302,067 cancer cases were used to produce
the prevalence estimates.

2.3, Survival

Data from zll 76 CRs (including specialised ragistries) were
used to produce survival estimnates. We used the cohort ap-
proach™ to estimate survival for patients diagnosed in
1995-1999 and followed-up until at least the end of 2003, en-
abling estimation of 5-year survival. A total 2,708,344 cases
were used for the analysis. We estimated relative survival™,
the ratic of ebserved survival to the expected survival in the
general population of the same age and sex, to comrect for
deaths frem causes other than the cancer under
investigation.

2.4,  List of cancers and deftnition of rare cancers

The present analyses are based on the new list of cancer types
provided by RARECARE. The list was produced by a group of
pathologists, haematologists, clinicians and epidemiologists
and emerged after a consultation process during which the
developing list and its rationale were available at http.//
www.rarecare.ew. The list, endorsed by major European can-
cer organisations, is organised into three tiers as exemplified
in Table 1. The bottom tier corresponds to the WHO names of
individual cancer entities (http://www.iarc.fr/en/publications/
pdfs-online/pat-gen/) and their comrespending 1CD-0-3°
codes. Bottomn tier entities were grouped into categories (mid-
dle tier) considered to require similar clinical management
and research, Middle tier entities were grouped into general
categories (top tier) considered to involve the same clinical
expertise and patient referral structure.
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Table 1 - The thrée-tier structure of the RARECARE list of
cancers illustrated for epithelial cancers of the anal canal.

Top-. . - EPITI-IELIAL TUMOURS OF ANAL CANAL
Mid_glle_ . :" Squamous cell carcmoma and var:ants of
ol fognal canal :

Bottorn -_Verrucous carcmoma 5

Bottor - . '. " Undiffetenitiated carcmoma

Bottom'. Bagalold carcinoma & R
Middle '_ Adenocarcmoma and varlants of ana] canal -
Bottom ' - . Mucmous adenocarcmoma

Mlddle “ Paget disease of anal canaI '

RARECARE defined rare cancers as those with an incidence
of <6/100,000/year, corresponding to <30,000 new cases/year in
Europe. A total of 186 cancers were rare according to this defi-
nition, The list of the rare and common cancers defined by
RARECARE is available at the RARECARE web site and in Table 2
which shows the top and middle tiers cnly. Table 2 alse shows
the estimates of crude annual incidence, complete prevalence
and 5-year survival, together with the expected number of new
cases per year and prevalent cases in the EU27 in 2008.

3. Results

Table 3 shows quality indicators for the data on rare and com-
mon cancers diagnosed from 1995 to 2002 and archived by the
76 CRs considered in the study. The overall proportion of
death-certificate cnly (DCO) cases was 3%, with only six CRs
having more than 5% DCOs. The overall proporiion of cases
discovered at autopsy was 0.5%. A high proportion of cases
(86% overall) was verified microscopically (MV), Follow-up
was complete for most CRs, with follow-up censcred before
5 years for only 1.2% of cases overall, with only twe CRs hav-
ing high proportions of cases not followed-up after 2002.
Two other data quality indicators, pertinent to the aceu-
racy of diagnoses and completeness of incidence for rare can-
cers, are the proportion of cases with not otherwise specified

(NOS) morphology codes (M8000-8001) and the proportion of |

cases with peoorly defined topography (codes $260, C268,
C269, G390, C388, £399, C559, C579, €639, CeBY, C729, C759-
C765, C767-C768). The former was 8.2% overall and varied
markedly across CRs. The latter did not exceed 2% and was
<1% overall and for almost zll CRs.

3.1 Incidence

RARECARE estimated that about 2,511,000 persons were diag-
nosed with cancer in the EU27 each year from 1995 to 2002
(Table 4). The annual EU27 incidence rate of all rare cancers
was about 108 per 100,000 corresponding to 541,000 new diag-
noses annually or 22% of all cancer diagnoses.

Fig. 1a shows the distribution of cancer types, as defined
by RARECARE, according to incidence rate, Fig, 1b shows the
estimated number of new cancer diagnoses in the EU27 each
year, again according to incidence rate. About 74% of rare can-
cers had an annual incidence rate of <0,5/100,000, However,
this plethora of cancers accounted for only 70,000 (3%) of

the 2.5 million cancers diagnosed each year. Another 17 can-
cer types, with incidence 0.5-1/100,000, accounted for 49,000
new diagnoses each year in EU27, while the 31 cancer types
with incidence »1-6/100,000, accounted for 422,000 new
cases/year. Seventeen comrmon cancers accounted for the
remaining cases.

Fig. 2 shows age-specific incidence rates by age class for
rare and commen cancers. Patients with rare cancers were
on average younger than those with common cancers. Essen-
tially all childhood cancers and mest cancers (sarcomas and
lymphomas) in persons up to 39 years were rare, From age
40 on, the common cancers (breast, prostate, colon, rectum
and lung) became increasingly prominent., Average age at
diagnosis was 60 years for rare cancers and 67 for common
cancers,

Table 4 shows incidence and prevalence rates of rare and
cominon cancers by site, Rare cancers constituted 72% of inci-
dent haematological malignancies, 55% of incident female
genital tract cancers, 21% of incident respiratery cancers
and 15% of incident digestive tract cancers, Rare cancers were
<10% of incident cancers at other sites. The proportions of
rare and cominon cancers (columns & and 10} do not sum to
100% for each cancer site, since some cancets could not be
classified as rare or common because of unspecified morphol-
ogy. The proportion of unclassifiable cancers varied with site,
being highest (30%) for respiratory tract cancers and lowest
{2%) for skin cancers.

3.2 Prevalence

We estimated that 4,300,000 pecple were alive in the EU27
with a previcus diagnosis of a rare cancer, 24% of the total
cancer prevalence. Alinost all cancers considered rare accord-
ing to RARECARE are also rare according to the commonly
adopted prevalence criterion in Furope® of «50/100,000. Only
squamous cell carcinoma of the uterine cervix and thyreid
carcinoma are rare according to the incidence (RARECARE)
criterion and ‘common’ according to the prevalence critericn.
Six cancers are commoen according to the incidence criterion
and rare according to the prevalence criterion. These are
stemach adenocarcinoma, pancreatic adenccarcinoma, lung
adenoccarcinoma, lung squamous cell carcinoma, poorly dif-
ferentiated endocrine carcinomas of lung and the group other
non-Hodgkin mature B cell lymphomas. The explanation is
that these are poor prognosis cancers which hence have low
prevalence, even though incidence is relatively high.

3.3. Relative survival

Rare cancers had, on average, worse relative survival than
common cancers, For patlents with rare cencers diagnosed
in 1995-1999, 1, 3 and 5-year relative survival was 68%, 52%
and 47%, respectively; the corresponding figures for patients
with common cancers were 80%, 69% and 65% {Fig. 3). Fig 3
shows that survival differences between rare and cornmon
cancers were small 1 year after diagnosis but survival for rare
cancers declined more markedly thereafter, consistent with
the idea that treabments for rare cancers are less effective
than those for common cancers, and suggesting that later
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stage at diagnosis is not a factor in the poorer survival for rate
cancers,

Fig. 4 shows 5-year relative survival for rare and com-
mon cancers by age class, For patients 0-39 years - most
of whose cancers were rare - survival did not differ be-
tween common snd rare cancers. The survival disadvantage
of having a rare cancer increased from -17% at 40-59 years
to -30% at 75-99 years. In the oldest age group, survival for
rare cancers was almest half that of common cancers. From
Fig. 4 it is evident that 5-year survival was similarly high for
both rare and common cancers in children and young
adults {up to 39 years) but that 5-year survival for rare can-
cers fell increasingly behind that of commeon cancers as age
of diagnosis increased. Most cancers in children and young
adults were rare (Fig. 2) and usually of embryonel or hae-
matelogical types for which effective treatments are avail-
able. In older patients, most of the rare cancers were rare
epithelial forms, for which therapies are not so effective
as for the rare paediatric cancers.

Five-year relative survival was =50% for most rare cancers
{Table 2) but was poor (<20%) for cancers of liver, gallbladder
and trachea, as well as mesothelioma, acute myeloid leukae-
mia and glioma, Survival was also poor for some rars cancers
belonging to common categories (squamous cell cancer cof
kidney, and some rare histotypes of lung, pancreatic, cesoph-
agus and stomach cancers), Highest 5-year survival (>90%)
was for testicular cancers (except epithelial testicular
cancers), pancreatoblastoma, retinoblastoma, Paget’s disease
of vulva and vagina, soft tissue skin cancers, special types
of breast adenocarcinoma and middle ear adenocarcinoma.

4, Discussion

4.1.  Data quality

The data were derived from the largest available database on
rare cancers itself obtained from Furopean CRs. The major
indicators of data quality (Table 3} indicate a high quality
dataset.”

For rare cancers, the most likely quality problem is lack of
specificity of morpholegy codes making it impossible to as-
sign such cases to a specific {rare} cancer entity, resulting in
underestimation of the true incidence ané prevalence of such
entities (although they still cantribute to overall incidence and
prevalence estimates), Nine percent of RARECARE cases had
missing morphology specification {codes M8000 or MS001)
and could be assigned to a ‘top tler’ (Table 1) cancer category
but not to middle {more specific) tiers. This is well illustrated
for epithelial tumours of cesophagus, liver and intra-hepatic
bile tract, and ovary: for these top tier categories (Table 2),
the incidence was greater than the sum of incidences of the
specific rare (middle tier) subcategories and the difference is
due to NOS cases.

In addition, the incidence of a few entitles, including gas-
trointestinal stromal tumcurs and several haematological
malignancies, is almost certainly underestimated because
they were newly erected during the study period (specific
morphological codes introduced for the first time only with
ICD-0-3) and would not have been recognised by many
pathologists at that time.

Unspecified morphology can be due to genuine difficulty in
assigning a specific morphological category or because inade-
quate documentstion was supplied tc the CR when the case
was registered. The latter is registration bias and results in
incidence and prevalence underestimation, To assess the ex-
tent of registration bias, RARECARE reviewed the original data
{mainly pathologic reports) of a selected sample (about 18,000
cases) of eight rare cancers ({for details see RARECARE web
site). Briefly, the great majority of NOS morphology cases ware
confirmed as NOS, The few NOS cases that changed to a mare
specific diagnosis generally increased the incidence of the
mere commern cancer forms. For example, 11% of the cral
cavity epithelial cancers were reclassified from NOS to more
specific diagnoses: 8% were reclassified as squamous cell car-
cinoma (commener) and only 3% as adenocarcinoma (rarer),
This finding suggests that the problem with poorly specified
morphology cases is mainly one of difficulty in reaching a
precise diagnosis, not registration bias,

4.2,  How representative are our EU27 estimates?

In providing rare cancer burden estimates, we assurned that
the population covered by our CRs was reprasentative of the
population of the EU27 as a whole. It is important to assess
to what extent this assumption may be true. For rare cancers,
this is not possible because morphology information {essen-
tial for identifying & rare cancer) is not available in published
incidence estimates. For common cancers the agsumption of
representativity can be tested by comparison of our incidence
estimates with those of GLOBOCAN, considered the best
available.”® We found that RARECARE incidence rates for ma-
jor cancers (lung 56.2, colorectal 61, breast 64, all sites 454)
were closely similar to those of GLOBOCAN for EU27 (lung
56.5, colorectal 61.2, breast 59.8, all sites 450.6), suggesting
that the RARECARE populaticn is as representative of the
EU27 population as the population covered by GLOBOCAN.

4.3.  RARECARE definition of rare cancers

We used & new incidence-based criterion for defining rare
cancers. In Europe! rare cancers are often defined according
to the prevalence criterion of <50/100,000, in the same way
as rare diseases in general. However, prevalence has short-
comings as 8 measure of cancer rarity since some cancers
with low incidence but good survival will fall into the com-
mon category as good survival pushes up prevalence; exam-
ples are squamous cell carcinoma of the uterine cervix and
thyreid carcinoma. Similarly, some ¢ommonly-occurring dis-
eases for which survival is poor are considered rare because
poor survival pushes prevalence dewn. Examples are adeno-
carcinoma of stomach and lung and squamous cell carci-
noma of lung (Table 2). These considerations suggest that
incidence is better for defining rare cancers, andis alsoin har-
mony with the sub-acute clinical course of most rare cancers;
whereas most rare non-necplestic diseases have a chronic
course so prevalence is a better measure,

The RARECARE rarity threshold at <6/100,000 might be
considered toc high. However, if the lower threshold of <3/
100,000/year were adopted, glial tumours, epithelial cancers
of the cral cavity and lip, epithelial cancers of gallbladder
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Fig. 2 - RARECARE estimates of age-specific incidence rates for rare and commeon cancers in EUJ 27,

and extrahepatic biliary tract, soft tissue sarcomas, tumours of
testis and paratestis, carcinomas endocrine crgans, myelopro-
liferative neoplasms and acute myeloid leukaemia, would all
be excluded. Yet these forms are often inadequately diagnosed
and treated in relation both to lack of knowledge and lack of
clinical expertise, and clinical trizls are rarely performed.
They are all diseases that are best ireated in specialised
centres.'® Thus the <6/100,000 thresheld includes seversl
ferms with the problems typically present in rare cancers,

4.4, Survival

Overall, rare cancer survival was worge than common cancer
survival, Relative survival was lower at 1 year and continued

80%
® Common|

809% - BRare I‘
70% -
i 60%
E 50%
5 40%
@ 3094
20%
10% -
0% 7

1 year 3 years 5 years

Fig. 3 - RARECARE estimates of relative survival for rare and
common cancers in EU27 by year since diagnosis.

to diverge up to 3 years, while the gap remained constant
from 3 to 5years after diagnosis. However in children and
adolescents - among whom rare cancers are more common
than common cancers - survival was similar to that of the
common cancers. Advances in treatment as a result of clin-
ical trials have markedly Improved prognoses for many
childhood cancers cver the last 30-4C years.’® Perhaps this
lesson can be applied to rare cancers in adults; however it
is unclear why survival for rare cancers is low in adults.
Possibilities include factors inherent in the diseases, and
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Fig. 4 - RAREGARE aestimates of relative survival for rare and
common cancers in EU27 by age group.
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inadequacies of care or treatment, including delayed diag-
nosis, lack of effective therapies or lack of evidence-based
treatment guidelines.

4.5. Prevalence

Since the definition of rare diseases is based on prevalence
and the EU directive on orphan drugs®® provides incentives
to foster research and development of orphan drugs for rare
diseases, the availability of prevalence data for rare cancers
should facilitate application of the EU orphan drug directive.
If the existing Eurcpean definition of rare diseases were used
(prevalence <50/100,000), rare cancers would be 24% of total
cancer prevalence as estimated by RARECARE.

5. Concluding remarks

We have at last put numbers to a problem long known to ex-
ist. Our estimates indicate that 22% of all cancers diagnosed
in the EU27 each year are rare. In absolute terms, this is
slightly more than half & million new rare cancer cases each
year, while 4,300,000 rare cancers are prevalent in the popula-
tion. It is noteworthy that 30% of Europeans with a rare cancer
have one of the particularly rare forms that affect <1/100,000
{Fig. 1) and this is important, because low in¢idence is a major
obstacle to conducting clinical trails to develop effective treat-
ments.® One way to overcome this obstacle would be to estab-
lish cantres of excellence for rare cancers and international
collaborative groups to network centres across the EU to
thereby achieve necessary organisational structure, critical
mass and patients for carrying out clinical trials, developing
alternative study designs and methodslogical approaches io
clinical experimentation and improving accuracy and stan-
dardisaticn of staging procedures for rare cancers. RARECARE
{(http://www.rarecare.eu) will continue to encourage initia-
tives to put these cancers on the map.
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