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ARTICLE INFO ABSTRACT

Keywords: Purpose: Epidemiologic 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: RARECARE analysed population-based cancer registry (CR) data on
Prevalence European patients diagnosed from 1988 to 2002, with vital status information available
Survival up to 31st December 2003 (latest date for which most CRs had verified 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, correspond-
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. Centres of excellence for rare cancers or groups of rare cancers could pro-
vide the necessary organisational structure and critical mass for carrying out clinical trials
and developing alternative approaches to clinical experimentation for these cancers.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction prevalence of <50/100,000. In the US, the Orphan Drug Act

defined rare 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 Europe 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 health 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 developed.®

The project Surveillance of Rare Cancers in Europe (RARE-
CARE) collected data on cancers from 89 population-based
cancer registries (CRs) in 21 European countries, making it
possible to study the epidemiology of these cancers as a
whole in a large and heterogeneous population. Working from
this database 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 1988 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 population (Austria, Iceland, 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 regional CRs covering
variable proportions of their national populations. The mean
population covered, over 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 age at diagnosis.”® Only a 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 Oncology (ICD-O-
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 anatomical sites were excluded. This criterion 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-
term 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 long period 1988-2002; only 22 CRs fulfilled 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 all 76 CRs (including specialised registries) were
used to produce survival estimates. 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 ratio of observed survival to the expected survival in the
general population of the same age and sex, to correct for

deaths from causes other than the cancer wunder
investigation.
2.4.  List of cancers and definition 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.eu. 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 corresponding ICD-O-3°
codes. Bottom 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 three-tier structure of the RARECARE list of
cancers illustrated for epithelial cancers of the anal canal.

TIER NAME

Top EPITHELIAL TUMOURS OF ANAL CANAL

Middle Squamous cell carcinoma and variants of
anal canal

Bottom Verrucous carcinoma

Bottom Undifferentiated carcinoma

Bottom Basaloid carcinoma

Middle Adenocarcinoma and variants of anal canal

Bottom Mucinous adenocarcinoma

Middle Paget disease of anal canal

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 only. Table 2 also 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 only (DCO) cases was 3%, with only six CRs
having more than 5% DCOs. The overall proportion 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 censored before
5 years for only 1.2% of cases overall, with only two CRs hav-
ing high proportions of cases not followed-up after 2002.

Two other data quality indicators, pertinent to the accu-
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 poorly defined topography (codes C260, C268,
C269, C390, €398, C399, C559, C579, C639, C689, 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 all 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 common cancers accounted for the
remaining cases.

Fig. 2 shows age-specific incidence rates by age class for
rare and common cancers. Patients with rare cancers were
on average younger than those with common cancers. Essen-
tially all childhood cancers and most 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
common cancers by site. Rare cancers constituted 72% of inci-
dent haematological malignancies, 55% of incident female
genital tract cancers, 21% of incident respiratory cancers
and 15% of incident digestive tract cancers. Rare cancers were
<10% of incident cancers at other sites. The proportions of
rare and common cancers (columns 6 and 10) do not sum to
100% for each cancer site, since some cancers 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 people were alive in the EU27
with a previous diagnosis of a rare cancer, 24% of the total
cancer prevalence. Almost all cancers considered rare accord-
ing to RARECARE are also rare according to the commonly
adopted prevalence criterion in Europe® of <50/100,000. Only
squamous cell carcinoma of the uterine cervix and thyroid
carcinoma are rare according to the incidence (RARECARE)
criterion and ‘common’ according to the prevalence criterion.
Six cancers are common according to the incidence criterion
and rare according to the prevalence criterion. These are
stomach adenocarcinoma, pancreatic adenocarcinoma, lung
adenocarcinoma, 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 patients with rare cancers 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 common
cancers were small 1 year after diagnosis but survival for rare
cancers declined more markedly thereafter, consistent with
the idea that treatments for rare cancers are less effective
than those for common cancers, and suggesting that later
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Table 2 - RARECARE estimates of incidence, survival and prevalence of cancers for EU27, together with expected number of new cases per year and prevalent cases in EU27.

Rare (R) or Tier Top tier (upper case) and Crude Standard Expected Observed Relative Standard Complete Standard Prevalent
common (C) middle tier (lower case) incidence error  new cases 5-year 5-year error relative prevalence error complete  Cases
(middle tumour categories per 100,000 incidence per year survival survival (%) survival (%) per 100,000 prevalence
tier only) per year (%)
1 EPITHELIAL TUMOURS OF NASAL 0.44 0.01 2198 39.3 48.3 1.3 2.92 0.08 14,492
CAVITY AND SINUSES
R 2 Squamous cell carcinoma with 0.31 0.01 1545 40.2 49.2 1.5 2.10 0.07 10,416

variants of nasal cavity
and sinuses

R 2 Lymphoepithelial carcinoma of 0.00 0.00 12 28.6 31.0 13.1 0.01 0.01 72
nasal cavity and sinuses
R 2 Undifferentiated carcinoma of 0.02 0.00 86 27.5 32.4 6.0 0.13 0.02 665
nasal cavity and sinuses
R 2 Intestinal type adenocarcinoma of 0.00 0.00 12 43.0 50.1 14.6 0.02 0.01 123
nasal cavity and sinuses
1 EPITHELIAL TUMOURS OF 0.44 0.01 2205 44.1 49.1 1.1 2.94 0.09 14,637
NASOPHARYNX
R 2 Squamous cell carcinoma with 0.33 0.01 1626 444 49.2 1.3 2.20 0.07 10,966
variants of nasopharynx
R 2 Papillary adenocarcinoma of 0.00 0.00 4 57.1 58.8 23.8 0.01 0.00 29
nasopharynx
1 EPITHELIAL TUMOURS OF 1.31 0.01 6501 54.2 64.8 0.7 13.08 0.18 65,063

MAJOR SALIVARY GLANDS AND
SALIVARY-GLAND TYPE TUMOURS

R 2 Epithelial tumours of major salivary 0.73 0.01 3624 53.7 64.6 1.0 7.90 0.14 39,290
glands
R 2 Salivary gland type tumours of head 0.43 0.01 2134 60.3 69.1 1.2 4.53 0.11 22,553
and neck
1 EPITHELIAL TUMOURS OF 6.26 0.03 31,138 46.9 54.8 0.3 39.98 0.33 198,863
HYPOPHARYNX AND LARYNX
R 2 Squamous cell carcinoma with 1.19 0.01 5905 21.6 24.6 0.6 3.47 0.09 17,293
variants of hypopharynx
R 2 Squamous cell carcinoma with 4.64 0.02 23,082 54.5 63.7 0.4 34.39 0.28 171,098
variants of larynx
1 EPITHELIAL TUMOURS OF 2.75 0.02 13,667 33.1 37.1 0.4 13.04 0.18 64,877
OROPHARYNX
R 2 Squamous cell carcinoma with 2.58 0.02 12,858 333 37.2 0.5 12.52 0.18 62,254
variants of oropharynx
1 EPITHELIAL TUMOURS OF ORAL 4.79 0.02 23,828 49.0 59.1 0.4 34.07 0.35 169,507
CAVITY AND LIP
R 2 Squamous cell carcinoma with 3.28 0.02 16,337 41.3 48.2 0.4 19.34 0.25 96,196
variants of oral cavity
R 2 Squamous cell carcinoma with 1.22 0.01 6093 70.1 91.7 0.7 12.79 0.18 63,621
variants of lip
1 EPITHELIAL TUMOURS OF 7.51 0.03 37,379 8.4 10.6 0.2 12.11 0.16 60,221
OESOPHAGUS
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Squamous cell carcinoma with

variants of oesophagus

Adenocarcinoma with variants of
oesophagus

Salivary gland type tumours of oesophagus
Undifferentiated carcinoma of oesophagus
EPITHELIAL TUMOURS OF STOMACH
Adenocarcinoma with variants of stomach
Squamous cell carcinoma with variants

of stomach

Salivary gland-type tumours of stomach
Undifferentiated carcinoma of stomach
EPITHELIAL TUMOURS OF SMALL
INTESTINE

Adenocarcinoma with variants of small
intestine

Squamous cell carcinoma with variants of
small intestine

EPITHELIAL TUMOURS OF COLON
Adenocarcinoma with variants of colon
Squamous cell carcinoma with variants

of colon

EPITHELIAL TUMOURS OF RECTUM
Adenocarcinoma with variants of rectum
Squamous cell carcinoma with variants

of rectum

Basaloid carcinoma of rectum

EPITHELIAL TUMOURS OF ANAL CANAL
Squamous cell carcinoma with variants

of anal canal

Adenocarcinoma with variants of anal canal
Paget’s disease of anal canal

EPITHELIAL TUMOURS OF PANCREAS
Adenocarcinoma with variants of pancreas
Squamous cell carcinoma with variants

of pancreas

Acinar cell carcinoma of pancreas
Mucinous cystadenocarcinoma of pancreas
Intraductal papillary mucinous carcinoma
invasive of pancreas

Solid pseudopapillary carcinoma of pancreas
Serous cystadenocarcinoma of pancreas
Carcinoma with osteoclast-like giant cells
of pancreas

EPITHELIAL TUMOURS OF LIVER AND
INTRA-HEPATIC BILE TRACT (IBT)

3.40

2.85

0.01
0.07
18.62
15.23
0.13

0.01
0.17
0.72

0.57

0.01

42.64
37.21
0.02

17.11
15.52
0.07

0.01
1.09
0.73

0.26
0.00
11.79
7.59
0.03

0.02
0.01
0.00
0.00
0.00

6.19

0.02

0.02

0.00
0.00
0.05
0.04
0.00

0.00
0.00
0.01

0.01

0.00

0.07
0.07
0.00

0.05
0.04
0.00

0.00
0.01
0.01

0.01
0.00
0.04
0.03
0.00

0.00
0.00
0.00

0.00
0.00
NE

0.03

16,927
14,182

29
367
92,649
75,772
646

25
838
3595

2823
30

212,093
185,092
104

85,133
77,205
368

74
5427
3634

1276
20
58,639
37,758
129

108
40

M= b

30,802

8.7

9.1

8.1
5.6
16.4
17.8
11.3

16.9
10.1
20.4

21.1

18.2

41.3
44.5
25.0

41.6
43.5
414

42.6
45.2
51.6

32.3
47.8
2.9
2.7
8.0

18.4
32.7
NE

66.7
100.0
NE

7.0

10.7

11.7

9.6
7.3
21.6
23.1
14.2

20.6
13.2
25.3

25.8

21.4

53.2
56.3
31.9

52.5
54.3
50.4

51.1
55.4
61.4

42.0
59.9
3.7
34
9.7

21.4
36.5
NE

70.7
102.2
NE

8.7

0.3

0.3

5.3
1.5
0.2
0.2
1.5

7.8
1.3
0.8

0.9

7.9

0.1
0.1
5.2

0.2
0.2
3.0

6.6
0.8
1.0

1.7
13.0
0.1
0.1
2.9

4.3
8.9
NE

28.9
0.0
NE

0.2

5.42

5.55

0.01
0.08
49.17
45.90
0.24

0.02
0.33
2.67

221

0.03

251.08
241.06
0.09

110.89
105.49
0.67

0.06
8.16
6.84

1.07
0.02
8.30
6.27
0.05

0.06
0.04
0.01
0.00
0.00

5.62

0.10 26,953
0.10 27,625
0.00 36
0.01 390

0.32 244,582
0.31 228,325

0.02 1193
0.01 118
0.02 1633
0.08 13,276
0.07 10,983
0.01 125

1.08 1,248,973
099 1,199,156
0.01 440

0.73 551,594
0.68 524,771

0.04 3323
0.01 307
0.14 40,589
0.13 29,266
0.05 5333
0.01 4750
0.12 41,268
0.11 31,178
0.01 242
0.01 281
0.01 200
0.00 29
0.00 18
0.00 0

NE 0
0.10 27,957

(continued on next page)
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Table 2 - (continued)

Rare (R) or Tier Top tier (upper case) and Crude Standard Expected Observed Relative Standard Complete Standard Prevalent
common (C) middle tier (lower case) incidence error  new cases 5-year S5-year  error relative prevalence error complete Cases
(middle tumour categories per 100,000 incidence per year survival survival (%) survival (%) per 100,000 prevalence
tier only) per year (%)
R 2 Hepatocellular carcinoma of liver 3.09 0.02 15,352 9.6 11.6 0.3 3.66 0.08 18,186
and IBT
R 2 Cholangiocarcinoma of IBT 0.84 0.01 4167 4.3 5.5 0.4 0.74 0.03 3675
R 2 Adenocarcinoma with variants 0.21 0.01 1027 4.4 5.3 0.8 0.19 0.02 951
of liver and IBT
R 2 Undifferentiated carcinoma of 0.02 0.00 81 3.0 3.6 2.5 0.01 0.00 45
liver and IBT
R 2 Squamous cell carcinoma with 0.01 0.00 57 7.7 9.6 4.6 0.02 0.01 80
variants of liver and IBT
R 2 Bile duct cystadenocarcinoma 0.00 0.00 9 11.1 12.1 11.4 0.00 0.00 11
of IBT
1 EPITHELIAL TUMOURS OF 4.37 0.02 21,763 9.7 12.6 0.3 6.83 0.11 33,974

GALLBLADDER AND EXTRAHEPATIC
BILIARY TRACT (EBT)

R 2 Adenocarcinoma with variants 2.62 0.02 13,038 12.1 15.0 0.3 5.37 0.10 26,702
of gallbladder and EBT
R 2 Squamous cell carcinoma of 0.04 0.00 180 9.8 12.3 2.7 0.05 0.01 227
gallbladder and EBT
1 EPITHELIAL TUMOUR OF TRACHEA 0.13 0.00 670 10.1 12.1 1.4 0.28 0.02 1396
R 2 Squamous cell carcinoma with 0.08 0.00 408 7.2 8.5 1.4 0.12 0.01 602
variants of trachea
R 2  Adenocarcinoma with variants 0.01 0.00 67 6.6 7.6 33 0.02 0.01 119
of trachea
R 2 Salivary gland type tumours of 0.01 0.00 48 50.9 55.2 7.7 0.11 0.02 523
trachea
1 EPITHELIAL TUMOUR OF LUNG 55.93 0.08 278,226 8.5 10.6 0.1 85.00 0.44 422,831
© 2 Squamous cell carcinoma with 13.49 0.04 67,125 10.9 13.4 0.1 25.35 0.23 126,097
variants of lung
C 2 Adenocarcinoma with variants 10.29 0.04 51,193 11.8 13.9 0.2 22.14 0.22 110,140
of lung
R 2 Large cell carcinoma of lung 4.01 0.02 19,936 10.2 12.3 0.3 6.83 0.12 33,969
R 2 Well differentiated endocrine 0.63 0.01 3148 53.0 58.7 1.0 6.96 0.18 34,627
carcinoma of lung
C 2 Poorly differentiated endocrine 7.68 0.03 38,221 3.9 4.6 0.1 8.43 0.13 41,925
carcinoma of lung
R 2 Bronchiolo-alveolar carcinoma of lung 0.68 0.01 3383 26.5 31.1 0.9 2.42 0.07 12,066
R 2 Salivary gland type tumours of lung 0.04 0.00 220 38.5 43.4 3.6 0.30 0.03 1505
R 2 Sarcomatoid carcinoma of lung 0.14 0.00 697 13.4 15.9 1.5 0.32 0.02 1621
R 2 Undifferentiated carcinoma of lung 0.98 0.01 4887 5.6 6.6 0.4 1.27 0.05 6328
1 EPITHELIAL TUMOURS OF THYMUS 0.17 0.00 829 52.6 57.7 1.9 1.40 0.06 6962
R 2 Malignant thymoma 0.14 0.00 680 55.7 60.9 2.0 1.22 0.06 6055
R 2 Squamous cell carcinoma of thymus 0.00 0.00 23 40.0 44.6 10.9 0.02 0.01 119
R 2 Undifferentiated carcinoma of thymus 0.00 0.00 12 16.7 18.2 11.8 0.00 0.00 16
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Lymphoepithelial carcinoma of thymus
Adenocarcinoma with variants of thymus
EPITHELIAL TUMOURS OF BREAST

Invasive ductal carcinoma of breast

Invasive lobular carcinoma of breast

Mammary Paget’s disease of breast

Special types of adenocarcinoma of breast
Metaplastic carcinoma of breast

Salivary gland type tumours of breast

Epithelial tumour of male breast

EPITHELIAL TUMOURS OF CORPUS UTERI
Adenocarcinoma with variants of corpus uteri
Squamous cell carcinoma with variants of
corpus uteri

Adenoid cystic carcinoma of corpus uteri
Transitional cell carcinoma of corpus uteri
EPITHELIAL TUMOURS OF CERVIX UTERI
Squamous cell carcinoma with variants of
cervix uteri

Adenocarcinoma with variants of cervix uteri
Undifferentiated carcinoma of cervix uteri
MIXED EPITHELIAL AND MESENCHYMAL
TUMOURS OF UTERUS

Mixed epithelial and mesenchymal tumours

of uterus

EPITHELIAL TUMOURS OF OVARY AND
FALLOPIAN TUBE

Adenocarcinoma with variants of ovary
Mucinous adenocarcinoma of ovary

Clear cell adenocarcinoma of ovary
Adenocarcinoma with variants of fallopian tube
NON-EPITHELIAL TUMOURS OF OVARY

Mixed epithelial/mesenchymal tumours of ovary
Sex cord tumours of ovary

Malignant/Immature teratomas of ovary

Germ cell tumour of ovary

EPITHELIAL TUMOURS OF VULVA AND VAGINA
Squamous cell carcinoma with variants of vulva
and vagina

Adenocarcinoma with variants of vulva and vagina
Paget’s disease of vulva and vagina
Undifferentiated carcinoma of vulva and vagina
TROPHOBLASTIC TUMOUR OF PLACENTA
Choriocarcinoma of placenta

EPITHELIAL TUMOURS OF PROSTATE

0.00
0.00
63.85
40.32
7.18
0.51
3.55
0.06
0.05
0.47
10.40
9.53
0.12

0.00
0.00
6.08
4.28

1.01
0.03
0.44

0.44

9.39

5.97
0.85
0.32
0.26
0.43
0.16
0.13
0.07
0.07
1.91
1.50

0.08
0.05
0.01
0.02
0.02
47.89

0.00
0.00
0.09
0.07
0.03
0.01
0.02
0.00
0.00
0.02
0.04
0.03
0.00

0.00
0.00
0.03
0.02

0.01
0.00
0.01

0.01

0.03

0.03
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.02
0.01

0.00
0.00
0.00
0.00
0.00
0.08

4
10
317,621
200,559
35,742
2544
17,682
303
262
2338
51,743
47,393
581

7

1
30,227
21,295

5023
125
2213

2213
46,735

29,692
4206
1611
1316
2153

775
670
337
371
9517
7480

383
249

40

119
119
238,222

66.7
31.0
71.4
75.9
77.5
71.3
84.5
57.2
77.3
60.3
69.5
71.7
46.2

70.0
NE

62.0

62.9

62.3
30.2
314

314

33.0

33.0
52.5
50.0
42.5
57.9
15.9
76.1
80.5
83.5
47.0
46.4

35.5
77.5
26.3
89.6
89.6
54.2

67.6
32.8
80.6
83.5
86.0
83.0
95.4
65.7
85.4
77.1
79.5
81.3
535

74.5
NE

66.7

67.4

66.8
344
37.3

37.3

37.7

36.9
58.1
53.9
47.8
62.6
18.2
82.7
83.3
84.3
60.9
59.6

43.2
97.8
31.5
90.0
90.0
74.4

27.6
15.5
0.1
0.1
0.2
1.0
0.3
34
2.7
1.3
0.2
0.2
2.3

15.4
NE

0.3

0.3

0.7
4.6
1.2

1.2

0.3

0.3
0.8
1.3
1.5
1.1
1.5
1.7
21
1.8
0.7
0.7

2.9
3.2
8.0
2.7
2.7
0.1

0.01
0.01
697.23
441.33
78.54
6.10
46.91
0.56
0.49
3.52
133.11
126.65
0.95

0.29
0.01
106.46
76.24

15.59
0.32
2.59

2.59

59.78

39.13
9.55
2.55
1.99
6.69
0.49
1.85
1.50
2.23

15.34

12.42

0.52
0.47
0.05
0.86
0.86
303.98

0.01 60
0.00 40
6.27 3,468,450
4.02 2,195,417

1.01 390,709
0.14 30,348
0.65 233,346
0.04 2800
0.04 2443
0.18 17,536
0.61 662,186
0.61 630,048
0.05 4721
0.05 1445
0.00 31
0.66 529,610
0.56 379,273
0.24 77,548
0.03 1589
0.08 12,888
0.08 0
0.44 297,397
0.37 194,668
0.18 47,536
0.08 12,691
0.07 9866
0.17 33,286
0.03 2461
0.08 9224
0.09 7481
0.16 11,128
0.18 76,299
0.17 61,791
0.03 2610
0.04 2338
0.01 235
0.12 4275
0.12 3886

1.42 1,512,168

(continued on next page)
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Table 2 - (continued)

Rare (R) or Tier Top tier (upper case) and Crude Standard Expected Observed Relative Standard Complete Standard Prevalent
common (C) middle tier (lower case) incidence error  new cases  5-year 5-year error relative prevalence error complete  Cases
(middle tumour categories per 100,000 incidence per year survival survival (%) survival (%) per 100,000 prevalence
tier only) per year (%)
C 2 Adenocarcinoma with variants 40.51 0.07 201,518 58.8 78.8 0.2 278.96 1.36 1,387,707
of prostate
R 2 Squamous cell carcinoma with 0.11 0.00 562 334 45.1 2.7 0.75 0.04 3753
variants of prostate
R 2 Infiltrating duct carcinoma of 0.47 0.01 2335 59.3 77.3 1.5 4.50 0.09 22,403
prostate
R 2 Transitional cell carcinoma of 0.06 0.00 320 33.2 48.5 3.6 0.29 0.02 1459
prostate
R 2 Salivary gland type tumours of 0.00 0.00 8 36.4 50.0 19.9 0.01 0.00 36
prostate
1 TESTICULAR AND 3.15 0.02 15,679 93.0 94.8 0.2 87.77 0.75 436,638
PARATESTICULAR CANCERS
R 2 Paratesticular adenocarcinoma 0.00 0.00 7 66.7 81.4 23.5 0.01 0.00 60
with variants
R 2 Non-seminomatous testicular 1.21 0.01 6031 92.4 93.3 0.3 33.53 0.60 166,788
cancer
R 2 Seminomatous testicular cancer 1.71 0.01 8518 95.5 97.4 0.2 46.01 0.58 288,900
R 2 Spermatocytic seminoma 0.03 0.00 137 90.6 100.5 2.8 0.75 0.05 3731
R 2 Teratoma with malignant 0.00 0.00 7 59.2 62.4 19.3 0.04 0.01 199
transformation
R 2 Testicular sex cord cancer 0.02 0.00 109 77.6 83.7 4.8 0.44 0.04 2207
1 EPITHELIAL TUMOURS OF PENIS 0.62 0.01 3101 56.7 71.7 1.1 5.54 0.11 27,557
R 2 Squamous cell carcinoma with 0.57 0.01 2851 58.1 72.8 11 5.03 0.10 25,045
variants of penis
R 2 Adenocarcinoma with variants of 0.00 0.00 25 35.8 51.9 13.7 0.03 0.01 140
penis
1 EPITHELIAL TUMOURS OF KIDNEY 10.55 0.04 52,472 47.6 56.6 0.3 72.81 0.45 362,188
C 2 Renal cell carcinoma with variants 8.35 0.03 41,521 549 63.6 0.3 67.18 0.44 334,179
R 2 Squamous cell carcinoma spindle 0.01 0.00 35 6.5 7.9 5.4 0.01 0.01 73
cell type of kidney
R 2 Squamous cell carcinoma with 0.04 0.00 175 10.3 12.4 2.7 0.06 0.01 306
variants of kidney
1 EPITHELIAL TUMOURS OF PELVIS, 1.58 0.01 7870 42.8 53.5 0.7 10.96 0.15 54,515
URETER AND URETHRA
R 2 Transitional cell carcinoma of 1.37 0.01 6805 45.1 56.0 0.7 9.85 0.15 49,030
pelvis, ureter and urethra
R 2 Squamous cell carcinoma with 0.05 0.00 254 25.8 32.1 33 0.21 0.02 1043
variants of pelvis, ureter and
urethra
R 2 Adenocarcinoma with variants 0.04 0.00 185 40.2 48.2 4.5 0.20 0.02 1025
of pelvis, ureter and urethra
R 2 Salivary gland-type tumours 0.00 0.00 1 0.0 0.0 0.0 0.00 0.00 8

of pelvis, ureter and urethra
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EPITHELIAL TUMOURS OF BLADDER
Transitional cell carcinoma of

bladder

Squamous cell carcinoma with

variants of bladder

Adenocarcinoma with variants of

bladder

Salivary gland type tumours of bladder
EPITHELIAL TUMOURS OF EYE AND

ADNEXA

Squamous cell carcinoma with variants of eye
and adnexa

Adenocarcinoma with variants of eye and adnexa
EPITHELIAL TUMOURS OF MIDDLE EAR

Squamous cell carcinoma with variants of middle ear

Adenocarcinoma with variants of middle ear
MALIGNANT MESOTHELIOMA

Mesothelioma of pleura and pericardium
Mesothelioma of peritoneum and tunica vaginalis
MALIGNANT SKIN MELANOMA

Malignant skin melanoma

MALIGNANT MELANOMA OF MUCOSA
Malignant melanoma of mucosa
MALIGNANT MELANOMA OF UVEA
Malignant melanoma of uvea

EPITHELIAL TUMOURS OF SKIN

Basal cell carcinoma of skin

Squamous cell carcinoma with variants of skin
ADNEXAL CARCINOMA OF SKIN

Adnexal carcinoma of skin

EMBRYONAL NEOPLASMS

Neuroblastoma and ganglioneuroblastoma
Nephroblastoma

Retinoblastoma

Hepatoblastoma

Pulmonary blastoma

Pancreatoblastoma

EXTRAGONADAL GERM CELL TUMOURS
Extragonadal malignant/immature teratomas
Extragonadal germ cell tumours

SOFT TISSUE SARCOMA

Soft tissue sarcoma of head and neck

Soft tissue sarcoma of limbs

Soft tissue sarcoma of superficial trunk

Soft tissue sarcoma of mediastinum

20.11
17.41

0.43

0.29

0.00
0.04

0.02

0.01
0.03
0.02
0.00
1.90
1.60
0.12
12.41
12.41
0.26
0.26
0.51
0.51
48.58
32.05
16.39
0.28
0.28
0.34
0.12
0.14
0.05
0.02
0.00
0.00
0.13
0.04
0.09
4.74
0.29
1.03
0.46
0.03

0.05
0.05

0.01

0.01

0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.02
0.01
0.00
0.04
0.04
0.01
0.01
0.01
0.01
0.08
0.06
0.05
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.01
0.01
0.01
0.00

100,031
86,610

2120
1425

6
177

119

32
151
111

18

9437
7964
617
61,752
61,752
1293
1293
2533
2533
241,674
159,410
81,554
1378
1378
1713
603
705
268
112
21

4

630
207
423
23,574
1431
5124
2307
129

50.0
52.7

25.2
31.9

50.0
66.5

66.9

62.9
34.5
26.1
79.1
4.5
4.0
9.8
74.5
74.5
32.1
321
59.4
59.4
74.1
79.8
63.5
64.3
64.3
76.4
59.7
85.6
97.1
61.6
43.2
100.0
68.1
64.0
70.1
48.6
51.5
57.5
40.8
19.9

65.6
68.5

33.6

40.3

66.3
85.0

88.5

74.3
41.9
32.2
90.2
5.5
4.9
11.4
84.3
84.3
40.6
40.6
68.9
68.9
97.8
100.8
91.6
87.1
87.1
76.8
59.9
86.0
97.4
62.4
44.8
100.2
69.5
65.5
71.4
55.8
64.7
67.1
47.5
22.2

0.2
0.2

1.2

1.5

23.4
4.3

5.3

10.1
4.5
4.8

10.6
0.3
0.3
1.4
0.2
0.2
1.8
1.8
1.6
1.6
0.1
0.1
0.3
1.8
1.8
1.0
1.9
1.3
1.0
4.3

11.6
0.0
1.9
3.3
2.2
0.4
1.6
0.8
1.2
3.8

148.17
134.96

1.75

1.38

0.00
0.35

0.18

0.07
0.23
0.14
0.04
2.38
1.97
0.22
202.32
202.32
1.51
1.51
5.97
5.97
554.33
389.91
152.86
2.67
2.67
7.96
1.58
3.65
1.05
0.54
0.12
NE
3.40
0.91
2.51
46.86
2.94
11.63
4.02
0.10

0.58 737,090
0.56 671,365
0.06 8711
0.05 6862
0.00 20
0.04 1741
0.02 895
0.02 348
0.02 1122
0.02 709
0.01 213
0.07 11,841
0.06 9824
0.02 1072

091 1,006,430
091 1,006,430

0.06 7485
0.06 7485
0.13 29,676
0.13 29,676

113 2,757,555
1.05 1,939,620

0.65 760,420
0.08 13,304
0.08 13,304
0.41 39,580
0.12 7862
0.26 18,145
0.06 5200
0.15 2692
0.05 614

NE NE
0.15 17,027
0.09 4549
0.25 12,478
0.40 233,097
0.10 14,628
0.20 57,837
0.12 20,003
0.02 503

(continued on next page)
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Table 2 - (continued)
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Rare (R) or Tier Top tier (upper case) and Crude Standard Expected Observed Relative Standard Complete Standard Prevalent
common (C) middle tier (lower case) incidence error  new cases 5-year S5-year error relative prevalence error complete Cases
(middle tumour categories per 100,000 incidence per year survival survival (%) survival (%) per 100,000 prevalence
tier only) per year (%)
R 2 Soft tissue sarcoma of heart 0.01 0.00 74 12.6 13.1 3.9 0.05 0.01 248
R 2 Soft tissue sarcoma of breast 0.19 0.00 927 71.7 78.5 1.6 2.21 0.08 10,994
R 2 Soft tissue sarcoma of uterus 0.50 0.01 2466 46.8 50.6 1.1 4.88 0.13 24,295
R 2 Other soft tissue sarcomas of 0.24 0.01 1185 41.2 47.6 1.6 2.16 0.09 10,746
genitourinary tract
R 2 Soft tissue sarcoma of viscera 0.51 0.01 2517 34.2 40.1 1.1 2.64 0.08 13,145
R 2 Soft tissue sarcoma of paratestis 0.03 0.00 162 71.8 87.1 4.1 0.30 0.03 1511
R 2 Soft tissue sarcoma of 0.29 0.01 1419 32.2 37.1 1.4 1.24 0.05 6192
retroperitoneum and peritoneum
R 2 Soft tissue sarcoma of pelvis 0.01 0.00 71 30.8 35.6 6.0 0.08 0.02 391
R 2 Soft tissue sarcoma of skin 0.31 0.01 1524 82.0 92.3 1.1 4,54 0.15 22,582
R 2 Soft tissue sarcoma of paraorbit 0.01 0.00 33 60.6 65.7 9.2 0.23 0.04 1166
R 2 Soft tissue sarcoma of brain and 0.19 0.00 947 51.2 56.0 1.8 2.12 0.08 10,527
other parts of nervous system
R 2 Embryonal rhabdomyosarcoma of 0.06 0.00 305 66.6 67.4 2.6 1.67 0.23 8307
soft tissue
R 2 Alveolar rhabdomyosarcoma 0.03 0.00 161 40.6 41.7 3.9 0.20 0.02 984
of soft tissue
R 2 Ewing’s family tumours of soft tissue 0.05 0.00 263 43.6 44.9 3.2 0.55 0.03 2713
1 BONE SARCOMA 0.80 0.01 4003 56.6 60.6 0.8 9.29 0.18 46,193
R 2 Osteogenic sarcoma 0.23 0.01 1135 52.3 54.6 1.5 3.17 0.12 15,834
R 2 Chondrogenic sarcomas 0.24 0.01 1215 67.1 73.9 1.4 3.55 0.11 17,691
R 2 Notochordal sarcomas, chordoma 0.04 0.00 218 57.4 64.5 3.8 0.42 0.03 1959
R 2 Vascular sarcomas 0.00 0.00 16 25.0 28.0 10.8 0.02 0.01 88
R 2 Ewing’s family of tumours 0.13 0.00 647 49.7 50.0 1.9 2.33 0.19 11,381
R 2 Epithelial tumours, adamantinoma 0.01 0.00 43 74.0 83.9 7.4 0.11 0.02 576
R 2 Other high grade sarcomas 0.02 0.00 90 46.7 52.5 5.5 0.16 0.02 783
(fibrosarcoma,
malignant fibrous histiocytoma)
1 GASTROINTESTINAL STROMAL 0.07 0.00 331 60.4 70.3 4.3 § § §
SARCOMA
R 2 Gastrointestinal stromal sarcoma 0.07 0.00 331 60.4 70.3 4.3 § 8§ §
1 KAPOSI SARCOMA 0.34 0.01 1716 54.6 63.8 1.3 2.11 0.09 10,516
R 2 Kaposi sarcoma 0.34 0.01 1716 54.6 63.8 1.3 2.11 0.09 10,516
1 NEUROENDOCRINE TUMOURS 2.53 0.02 12,587 43.0 50.7 0.5 20.10 0.25 100,003
R 2 Well differentiated endocrine 0.37 0.01 1828 27.6 32.2 1.3 1.57 0.06 7791
tumours, carcinoid
R 2 Well differentiated endocrine 0.00 0.00 4 100.0 101.8 0.0 0.01 0.00 35
tumours, atypical carcinoid
R 2 Poorly differentiated endocrine 0.52 0.01 2596 10.4 12.8 0.7 1.34 0.06 6679

carcinoma (lung small cell carcinoma
and skin excluded)
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Mixed endocrine-exocrine carcinoma
Endocrine carcinoma of thyroid gland

Well differentiated not functioning endocrine
carcinoma of pancreas and digestive tract
Well differentiated functioning endocrine
carcinoma of pancreas and digestive tract
Endocrine carcinoma of skin

CARCINOMA OF ENDOCRINE ORGANS
Carcinomas of pituitary gland

Carcinomas of thyroid gland (medullary
carcinoma included)

Carcinomas of parathyroid gland
Carcinoma of adrenal gland

GLIAL TUMOURS OF CENTRAL NERVOUS
SYSTEM (CNS)

Astrocytic tumours of CNS

Oligodendroglial tumours of CNS
Ependymal tumours of CNS

NON-GLIAL TUMOURS OF CNS AND

PINEAL GLAND

Embryonal tumours of CNS

Choroid plexus carcinoma of CNS
MALIGNANT MENINGIOMAS

Malignant meningiomas

GLIAL TUMOURS OF CRANIAL AND
PERIPHERAL NERVES, AUTONOMIC
NERVOUS SYSTEM

Astrocytic tumours of cranial and
peripheral nerves, autonomic nervous system
Ependymal tumours of cranial and peripheral
nerves and autonomic nervous system
NON-GLIAL TUMOURS OF CRANIAL AND
PERIPHERAL NERVES, AUTONOMIC NERVOUS
SYSTEM AND PARAGANGLIA

Embryonal tumours of cranial and
peripheral nerves, autonomic nervous
system

Paraganglioma

LYMPHOID DISEASES

Hodgkin lymphoma

Precursor B/T lymphoblastic
leukaemia/lymphoblastic lymphoma

(and Burkitt leukaemia/lymphoma)

T cutaneous lymphoma (Mycosis fungoides,
Sezary syndrome)

0.00
0.22
1.26

0.02

0.13
4.13
0.04
3.65

0.02
0.18
5.35

4.80
0.35
0.20
0.22

0.22
0.01
0.15
0.15
0.01
0.00
0.01

0.10

0.07

0.02
29.09
2.44
1.45

0.52

0.00
0.01
0.01

0.00

0.00
0.02
0.00
0.02

0.00
0.00
0.03

0.02
0.01
0.00
0.01

0.01
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.06
0.02
0.01

0.01

11
1084
6244

122

667
20,563

206
18,137

109
902
26,610

23,859
1759
992
1116

1085
31
756
756
51
25
26

488

365

124
144,707
12,158
7216

2562

30.0
74.7
55.6

45.5

39.1
77.9
57.3
81.7

65.2
36.0
18.4

13.7
51.8
68.8
52.5

52.6
45.5
54.2
54.2
83.4
66.7
100.0

60.4

64.3

47.0
45.9
77.9
56.3

67.9

34.8
80.5
64.3

50.4

57.6
84.4
67.9
88.1

73.5
39.3
20.0

15.1
54.0
71.3
53.0

53.1
46.9
61.7
61.7
86.5
68.7
104.4

63.9

67.6

51.0
55.2
82.3
58.9

80.4

16.8
1.4
0.7

4.8

3.0
0.3
4.0
0.3

5.2
1.7
0.3

0.2
1.2
1.5
1.5

1.5
10.5
2.0
2.0
5.2
9.3
0.0

2.3

2.6

5.2
0.2
0.4
0.6

1.1

0.02
3.25
12.80

0.21

0.86
65.82
0.87
61.68

0.28
1.15
26.29

20.42
2.65
3.85
4.73

4.31
0.35
1.75
1.75
0.41
0.16
0.10

1.18

0.87

0.27
229.39
46.89
26.79

5.18

0.01 9%
0.11 16,164
0.20 63,691
0.02 1070
0.04 4273
0.50 327,441
0.06 4334
0.50 306,808
0.03 1418
0.06 5698
0.41 130,764
0.37 101,593
0.09 13,187
0.14 19,125
0.24 23,569
0.23 21,470
0.06 1735
0.07 8699
0.07 8699
0.06 2030
0.04 820
0.02 473
0.07 5896
0.06 4366
0.03 1345
1.13 1,141,118
0.46 233,280
0.50 133,279
0.10 25,753

(continued on next page)
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Table 2 - (continued)
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Rare (R) or Tier Top tier (upper case) and Crude Standard Expected Observed Relative Standard Complete Standard Prevalent
common (C) middle tier (lower case) incidence error new cases 5-year 5-year  error relative prevalence error complete Cases
(middle tumour categories per 100,000 incidence per year survival survival (%) survival (%) per 100,000 prevalence
tier only) per year (%)
R 2 Other T cell lymphomas and 0.47 0.01 2351 37.6 43.2 1.2 2.83 0.08 14,082
NK cell neoplasms
R 2 Diffuse and follicular B lymphoma 491 0.02 24,413 48.5 56.7 0.4 31.04 0.50 154,392
R 2 Hairy cell leukaemia 0.29 0.01 1434 78.4 89.7 1.2 3.12 0.09 15,521
R 2 Plasmacytoma/multiple myeloma 5.86 0.03 29,139 25.9 32.8 0.3 22.59 0.50 112,380
(and heavy chain diseases)
C 2 Other non-Hodgkin, mature 6.22 0.03 30,963 51.1 65.1 0.4 40.96 0.50 203,735
B cell lymphoma
1 ACUTE MYELOID LEUKAEMIA 3.69 0.02 18,376 16.3 19.8 0.3 10.98 0.17 54,619
AND RELATED PRECURSOR NEOPLASMS
R 2 Acute promyelocytic leukaemia 0.11 0.00 547 56.7 61.2 2.2 0.65 0.04 3219
(AML with
t(15;17) with variants)
R 2 Acute myeloid leukaemia 3.39 0.02 16,868 15.0 18.2 0.3 10.75 0.19 53,486
1 MYELOPROLIFERATIVE 3.07 0.02 15,269 48.7 59.8 0.5 20.34 0.43 101,158
NEOPLASMS
R 2 Chronic myeloid leukaemia 1.25 0.01 6212 34.6 41.7 0.7 5.63 0.12 28,002
R 2 Other myeloproliferative 1.81 0.01 8980 58.6 73.0 0.6 17.13 0.22 85,215
neoplasms
R 2 Mast cell tumour 0.02 0.00 76 66.8 71.7 5.8 0.20 0.03 982
1 MYELODYSPLASTIC SYNDROME 1.79 0.01 8907 23.5 34.7 0.7 5.64 0.12 28,078
AND MYELODYSPLASTIC/-
MYELOPROLIFERATIVE DISEASES
R 2 Myelodysplastic syndrome with 0.00 0.00 2 NE NE NE NE NE NE
5q syndrome
R 2 Other myelodysplastic syndrome 1.50 0.01 7460 25.0 37.2 0.8 5.02 0.12 24,958
R 2 Chronic myelomonocytic 0.29 0.01 1432 15.7 22.6 1.4 0.69 0.04 3442
leukaemia
R 2 Atypical chronic myeloid 0.00 0.00 4 0 0 0 0.00 0.00 19
leukaemia
BCR/ABL negative
1 HISTIOCYTIC AND DENDRITIC 0.05 0.00 243 68.7 71.6 3.0 1.06 0.07 5264
CELL NEOPLASMS
R 2  Histiocytic and dendritic 0.05 0.00 243 68.7 71.6 3.0 1.06 0.07 5264

cell neoplasms

NE = not estimated.

§ = this entity definition is too recent for prevalence estimation.
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stage at diagnosis is not a factor in the poorer survival for rare
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 and 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 almost 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 common cancers as age
of diagnosis increased. Most cancers in children and young
adults were rare (Fig. 2) and usually of embryonal or hae-
matological 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 rare cancers
belonging to common categories (squamous cell cancer of
kidney, and some rare histotypes of lung, pancreatic, oesoph-
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 European 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 morphology codes making it impossible to as-
sign such cases to a specific (rare) cancer entity, resulting in
underestimation of the true incidence and prevalence of such
entities (although they still contribute to overall incidence and
prevalence estimates). Nine percent of RARECARE cases had
missing morphology specification (codes M8000 or M8001)
and could be assigned to a ‘top tier’ (Table 1) cancer category
but not to middle (more specific) tiers. This is well illustrated
for epithelial tumours of oesophagus, 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 entities, including gas-
trointestinal stromal tumours 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 documentation was supplied to 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 were
confirmed as NOS. The few NOS cases that changed to a more
specific diagnosis generally increased the incidence of the
more common cancer forms. For example, 11% of the oral
cavity epithelial cancers were reclassified from NOS to more
specific diagnoses: 8% were reclassified as squamous cell car-
cinoma (commoner) 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 assumed that
the population covered by our CRs was representative 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 a rare cancer) is not available in published
incidence estimates. For common cancers the assumption 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 population is as representative of the
EU27 population as the population covered by GLOBOCAN.

4.3.  RARECARE definition of rare cancers

We used a 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 a 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
thyroid carcinoma. Similarly, some commonly-occurring dis-
eases for which survival is poor are considered rare because
poor survival pushes prevalence down. 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, and is also in har-
mony with the sub-acute clinical course of most rare cancers;
whereas most rare non-neoplastic diseases have a chronic
course so prevalence is a better measure.

The RARECARE rarity threshold at <6/100,000 might be
considered too high. However, if the lower threshold of <3/
100,000/year were adopted, glial tumours, epithelial cancers
of the oral cavity and lip, epithelial cancers of gallbladder
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able 3 - Data quality indicators and other characteristics of malignant cancers diagnosed in European cancer registries 1995-2002 and included in the analyses.

Country Registry Number of Data quality indicators
malignant
cancers
Death Autopsy Microscopic Cases Morphology Topography
certificate (%) verification 1995-1998 code NOS® (%) code NOS® (%)
only (%) (%) censored before 5 years (%)
Austria Austria 304,493 8.9 0.0 85.2 5.9 10.1 0.6
Belgium Flanders 144,715 0.0 0.2 89.8 0.0 7.3 0.5
France Bas Rhin 13,113 0.0 0.0 95.8 3.3 3.9 0.2
Calvados 5695 0.0 0.0 98.1 6.1 2.5 0.3
Calvados digestive 2801 0.0 0.0 87.0 4.4 10.5 0.3
Cote d’Or digestive 4376 0.0 0.0 82.8 0.5 17.5 0.2
Cote d’Or haematol. 1884 0.0 0.0 100.0 7.2 0.0 0.5
Doubs 5742 0.0 0.0 95.8 21 3.2 0.3
Haut Rhin 9073 0.0 0.0 96.4 5.8 2.9 0.1
Hérault 10,505 0.0 0.0 0.0 6.4 1.5 0.1
Isére 12,526 0.0 0.0 94.1 4.6 4.1 0.1
Loire Atlantique 3746 0.0 0.0 100.0 6.8 0.0 0.0
Manche 6267 0.0 0.0 96.5 2.7 3.4 0.3
Marne and Ardennes 168 0.0 0.0 100.0 3.6 0.0 0.0
Somme 6481 0.0 0.0 94.2 6.6 5.5 0.8
Tarn 4935 0.0 0.0 93.8 2.0 5.9 1.3
Germany Saarland 54,132 3.9 0.0 91.8 5.8 8.0 0.5
Iceland Iceland 8854 0.1 1.4 96.6 0.0 3.5 0.0
Ireland Ireland 156,529 2.0 0.3 86.7 0.0 11.0 0.7
Italy Alto Adige 18,676 0.7 0.0 89.5 0.0 9.2 0.5
Biella 11,770 1.3 0.4 87.0 0.0 12.5 0.3
Ferrara 23,740 11 0.0 88.1 0.4 9.7 0.6
Firenze 66,097 0.9 0.1 80.4 0.4 17.7 0.8
Friuli V.G. 78,882 0.6 1.9 91.0 0.3 9.8 21
Genova 44,207 1.8 0.0 81.4 0.0 16.6 0.9
Macerata 10,396 1.3 0.0 87.4 0.2 13.1 0.6
Modena 34,947 0.5 0.0 88.6 0.4 11.8 0.5
Napoli 8145 3.9 0.0 73.0 1.9 17.6 1.4
Palermo 581 2.2 0.0 92.6 0.0 7.2 0.0
Parma 23,836 1.0 0.0 86.0 0.3 13.1 0.7
Ragusa 10,687 1.9 0.8 80.9 0.1 24.6 0.6
Reggio Emilia 22,152 0.2 0.0 88.1 0.0 13.8 0.5
Romagna 60,667 2.4 0.0 87.9 0.1 12.3 0.5
Salerno 26,917 2.5 0.0 77.5 4.0 23.7 11
Sassari 18,084 2.9 0.2 84.4 0.0 16.4 0.7
Trento 17,788 2.0 0.0 85.0 0.3 27.8 3.8
Umbria 45,221 0.7 0.0 84.0 0.1 12.6 0.6
Varese 24,728 11 0.0 89.0 11.5 10.8 0.4
Veneto 84,528 15 0.2 87.5 0.8 13.7 1.7

174"
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Malta Malta 9848 1.9 0.1 87.6 0.0 12.9
Norway Norway 197,240 1.0 0.4 93.1 0.1 6.7
Poland Cracow 24,545 1.1 0.1 75.2 2.9 27.2
Kielce 34,123 0.0 0.0 80.2 0.0 21.7
Warsaw 50,238 3.4 0.0 80.2 0.2 19.1
Portugal South Portugal 32,917 0.0 0.0 93.9 0.0 7.2
Slovakia Slovakia 128,686 12.8 1.5 81.8 0.5 17.9
Slovenia Slovenia 56,632 1.6 1.1 90.8 0.1 9.6
Spain Albacete 1941 4.7 0.0 89.3 0.3 11.9
Basque Country 44,809 4.2 0.0 86.3 0.1 114
Castillon 1608 4.7 0.0 95.0 0.0 5.4
Girona 19,936 3.8 0.1 87.7 0.1 12.8
Granada 7298 2.1 0.1 89.3 0.0 10.8
Murcia 14,068 3.5 0.1 88.0 2.5 11.1
Navarra 15,381 2.2 0.6 90.9 0.6 7.6
Tarragona 12,412 4.8 0.0 86.4 0.1 13.3
Sweden Sweden 347,616 0.0 2.2 98.2 0.1 2.6
Switzerland Basel 13,654 0.0 4.3 99.0 3.8 0.2
Geneva 16,775 0.5 1.1 92.6 1.7 6.2
Grisons 2788 0.7 0.5 91.9 2.4 6.3
St. Gallen 16,588 0.7 1.2 92.8 0.5 4.4
Ticino 10,784 3.0 0.3 91.4 0.6 6.8
Valais 4533 1.5 0.4 91.2 2.4 8.2
Zurich 777 0.3 29 97.3 2.7 2.2
Netherlands Amsterdam 95,439 0.0 0.5 95.7 0.6 4.2
Eindhoven 27,985 0.0 0.0 95.7 0.1 4.1
North Netherlands 58,508 0.0 1.0 94.7 0.0 5.3
Twente 41,217 0.0 0.7 95.1 0.1 5.1
UK England East Anglia 131,829 0.5 0.9 86.4 10.1 0.6
Northern and Yorkshire 265,499 1.1 0.4 86.8 0.0 3.9
Oxford 85,848 0.8 0.4 88.8 0.0 0.4
South Western 168,672 7.8 0.1 70.2 0.0 10.6
Trent 109,768 7.3 0.0 74.0 0.0 2.4
West Midlands 190,726 5.1 1.1 81.9 0.0 4.2
UK North Ireland Northern Ireland 69,558 1.2 0.4 83.4 0.0 16.7
UK Scotland Scotland 263,710 0.9 0.1 86.4 0.0 5.8
UK Wales® Wales 120,606 12.7 0.0 51.0 0.0 6.3
RARECARE 4,082,646 3.0 0.5 85.9 1.2 8.2

& MV status not ascertainable for all cases from Wales CR.
Y Morphology codes NOS (Not otherwise specified) are M8000-8001; topography codes NOS are C260, C268, G269, G390, C398, C399, C559, C579, C639, C689, C729, C759-C765 and C767-C768.
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Table 4 - RARECARE estimates of incidence and prevalence for rare and common cancers by site in EU27.
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Crude incidence  Standard Estimated Incidence Prevalence Standard Estimated Prevalence
per 100,000 per error incident cases in  distribution (%)  per 100,000 error prevalent cases distribution

year EU27 per year in EU27 per year (%)
Rare Digestive tract 17.5 0.1 87,280 15 50.9 0.4 254,473 11
Common Digestive tract 75.7 0.1 378,507 67 399.3 1.2 1,996,625 84
All Digestive tract 113.7 0.1 568,548 100 476.0 1.4 2,380,246 100
Rare Respiratory tract 13.6 0.0 68,147 21 60.0 0.4 300,193 46
Common Respiratory tract 31.5 0.1 157,445 49 56.0 0.3 279,942 43
All Respiratory tract 63.9 0.1 319,349 100 129.7 0.6 648,321 100
Rare Skin 1.5 0.0 7649 2 14.8 0.3 73,849 2
Common Skin 60.8 0.1 304,186 96 744.9 1.5 3,724,477 96
All Skin 63.2 0.1 316,171 100 779.9 1.5 3,899,301 100
Rare Breast 4.4 0.0 22,041 7 60.2 0.7 300,759 9
Common Breast 47.5 0.1 237,529 74 519.9 4.1 2,599,432 74
All Breast 64.1 0.1 320,548 100 700.2 6.3 3,500,906 100
Rare Female genital tract 16.1 0.0 80,699 55 176.2 0.8 880,922 53
Common  Female genital tract 9.5 0.0 47,639 32 126.7 0.6 633,280 38
All Female genital tract 29.5 0.1 147,433 100 331.8 1.1 1,658,891 100
Rare Male genital tract 4.4 0.0 21,872 8 93.1 0.8 465,363 23
Common Male genital tract 40.6 0.1 202,766 78 279.4 1.4 1,396,883 70
All Male genital tract 51.9 0.1 259,642 100 399.5 1.6 1,997,563 100
Rare Urinary system 2.6 0.0 12,740 8 18.3 0.4 91,683 8
Common  Urinary system 25.8 0.1 128,798 78 202.1 0.7 1,010,735 85
All Urinary system 33.0 0.1 164,983 100 237.7 0.8 1,188,660 100
Rare Haematopoietic system 15.9 0.0 79,409 72 90.1 0.7 450,444 70
Common Haematopoietic system 4.8 0.0 24,091 22 323 0.3 161,618 25
All Haematopoietic system 22.0 0.1 109,738 100 129.5 0.7 647,596 100
Rare All sites 108.3 0.1 541,296 22 859.5 2.2 4,297,365 24
Common All sites 297.4 0.2 1,486,956 59 2368.3 4.8 11,841,483 66
All All sites 502.1 0.3 2,510,662 100 3566.4 7.2 17,831,883 100
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Fig. 2 - RARECARE estimates of age-specific incidence rates for rare and common cancers in EU 27.

and extrahepatic biliary tract, soft tissue sarcomas, tumours of
testis and paratestis, carcinomas endocrine organs, 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 trials are rarely performed.
They are all diseases that are best treated in specialised
centres.'* Thus the <6/100,000 threshold includes several
forms with the problems typically present in rare cancers.
4.4. Survival

Overall, rare cancer survival was worse than common cancer
survival. Relative survival was lower at 1 year and continued
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Fig. 3 - RARECARE estimates of relative survival for rare and
common cancers in EU27 by year since diagnosis.

to diverge up to 3years, 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 over the last 30-40 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 - RARECARE estimates 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 European 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 a 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 incidence is a major
obstacle to conducting clinical trails to develop effective treat-
ments.® One way to overcome this obstacle would be to estab-
lish centres 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 methodological approaches to
clinical experimentation and improving accuracy and stan-
dardisation 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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(Bas-Rhin Cancer Registry); G. Launoy (Calvados Digestive
Cancer Registry); A.V. Guizard (Calvados General Cancer Reg-
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Cancer Registry); A. Giacomin (Piedmont Cancer Registry,
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(Reggio Emilia Cancer Registry); F. Falcini (Romagna Cancer
Registry); G. Senatore (Salerno Cancer Registry), M. Budroni
(Sassari Cancer Registry); S. Piffer (Trento Cancer Registry);
E. Crocetti (Tuscan Cancer Registry); F. La Rosa, (Umbria Can-
cer Registry); P. Contiero (Varese Cancer Registry); P. Zambon
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R. Mezyk (Kielce Cancer Registry); M. Zwierko (Warsaw Can-
cer Registry); M. Bielska-Lasota (National Institute of Public
Health - National Institute of Hygiene, Warsaw); J. Slowinski
(Department of Neurosurgery in Sosnowiec, Medical Univer-
sity of Silesia); Portugal: A. Miranda (Southern Portugal Can-
cer Registry); Slovakia: Ch. Safaei Diba (National Cancer
Registry of Slovakia); Slovenia: M. Primic-Zakelj (Cancer Reg-
istry of Slovenia); Spain: A. Mateos (Albacete Cancer Registry);
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T.R. Moller (Lund University Hospital); Ulrik Ringborg (Karo-
linska Institute); Switzerland: G. Jundt (Basel Cancer Registry);
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try), H. Schouten (University of Maastricht); UK-England:
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Cancer Registry); G. Lawrence (West-Midlands Cancer Intelli-
gence Unit); M.P. Coleman (London School of Hygiene and
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