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A B S T R A C T

EUROCARE-4 analysed about three million adult cancer cases from 82 cancer registries in

23 European countries, diagnosed in 1995–1999 and followed to December 2003. For each

cancer site, the mean European area-weighted observed and relative survival at 1-, 3-,

and 5-years by age and sex are presented. Country-specific 1- and 5-year relative survival

is also shown, together with 5-year relative survival conditional to surviving 1-year.

Within-country variation in survival is analysed for selected cancers.

Survival for most solid cancers, whose prognosis depends largely on stage at diagnosis

(breast, colorectum, stomach, skin melanoma), was highest in Finland, Sweden, Norway

and Iceland, lower in the UK and Denmark, and lowest in the Czech Republic, Poland and

Slovenia. France, Switzerland and Italy generally had high survival, slightly below that in

the northern countries. There were between-region differences in the survival for haemato-

logic malignancies, possibly due to differences in the availability of effective treatments.

Survival of elderly patients was low probably due to advanced stage at diagnosis, comor-

bidities, difficult access or lack of availability of appropriate care.

For all cancers, 5-year survival conditional to surviving 1-year was higher and varied less

with region, than the overall relative survival.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction addition to these conventional survival analyses ) presented
EUROCARE, which began in 1990,1–3 is the largest co-operative

cancer registry-based study on the survival and care of Euro-

pean cancer patients. Its aims are to monitor, analyse and ex-

plain cancer survival trends and between-country differences

in survival and care. Summary results of EUROCARE-4, per-

taining to patients diagnosed in 1995–1999 and later, have al-

ready been published.4,5 The aim of the present paper is to

illustrate and comment on the results of survival analyses

in greater detail for each cancer site included in EUROCARE-

4 by country, follow-up interval, age at diagnosis and sex. In
er Ltd. All rights reserved

; fax: +39 02 23903516.
ri.mi.it (M. Sant).
in the previous EUROCARE projects ) the present paper also

analyses 5-year survival conditional to surviving the first year

after diagnosis (5-year conditional survival). Overall survival

is greatly influenced by the mortality that occurs soon after

diagnosis, due in part to perioperative mortality, but also to

advanced disease stage or significant comorbidity at

diagnosis.

In order to provide an indication of within-country varia-

tion in survival, we also give, for selected cancers, survival

for individual cancer registries (CRs) within countries, and

coefficients of within-country survival variation.
.
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2. Cases and methods

2.1. Cancer cases

This analysis was carried out on 2,718,346 adult (aged P15

years) cancer cases diagnosed in 1995–1999. A detailed

description of the dataset used for the analysis is reported

elsewhere in this issue.6 The data provided by the Polish can-

cer registry of Kielce were not included in this analysis due to

partial incompleteness of follow-up for vital status. A total of

82 cancer registries from 23 European countries were therefore

considered. For 13 countries (Austria, Denmark, Finland,

Iceland, Ireland, Malta, Norway, Sweden, England, Scotland,

Wales, Northern Ireland and Slovenia), the entire population

is covered by cancer registration; the other countries (Belgium,

the Czech Republic, France, Germany, Italy, the Netherlands,

Poland, Portugal, Spain and Switzerland) are represented by

regional CRs covering variable proportions of the population.

Data collection and checking procedures for EUROCARE-4

were similar to those used in the previous EUROCARE pro-

jects.1–5 Procedures for checking data quality and the results

of the checks are presented elsewhere in this issue.6 Briefly,

all CRs collected data according to a standardised protocol.

Additional checks, and the analyses, were carried out cen-

trally. The checks were performed to detect errors, inconsis-

tencies or unusual combinations of cancer site, morphology,

sex and age at diagnosis. Questionable records were sent back

to CRs for verification and correction: non-correctable records

with major errors were excluded from the survival analyses.

Major errors constituted 0.22% of total cases. Cancers diag-

nosed after a previous malignancy (except non-melanoma

skin cancer), cases known by death certificate only (DCO)

and those discovered at autopsy were also excluded from

the survival analyses. The number of cases lost to follow-

up, number censored after less than 5-years of follow-up

and the percentages of microscopically verified cases )
important indicators of data quality ) are presented in the pa-

per by De Angelis et al., this issue.6

Cancer site and morphology were coded according to the

International Classification of Diseases for Oncology, 3rd edi-

tion (ICD-O-3).7 The morphology code was used as well as the

site code to define the tumours to be analysed, as reported

elsewhere in this issue.6

Some cancer sites (heart and mediastinum, retroperito-

neum and peritoneum, adrenal gland and other minor endo-

crine glands, peripheral nervous system, ill-defined sites and

unknown primary site) are missing from the Danish dataset

submitted to EUROCARE-4. Many of these sites have poor

prognoses, compared to the average for all cancer sites. We

therefore removed Denmark from the all cancers combined

analyses.

2.2. Statistical methods

Relative survival ) ratio of the observed survival to the survival

expected in the general population of the same age and sex )
was calculated in order to eliminate the effect of competing

causes of mortality and facilitate survival comparisons be-

tween countries with different background mortalities. Rela-

tive survival was estimated by the Hakulinen method8 using
the estimates of population life tables for each CR area. Rela-

tive survival at 5-years since diagnosis conditional to surviving

1-year was calculated as the ratio of the cumulative relative

survival at 5-years to the relative survival at 1-year.

To account for differences in the age structure of the pop-

ulations studied, relative survival was adjusted for age using

the international standard for cancer survival analysis

(ICSS).9 ICSS employs standard age distributions that differ

according to the age pattern of incidence of the cancer: one

for cancers mainly of young adults (testicular cancer, non-

Hodgkin’s lymphoma, acute lymphatic leukaemia), one for

cancers whose incidence varies little with age (nasopharynx,

bone, soft tissue, skin melanoma, cervix uteri, thyroid and

brain cancers) and one for cancers mainly of the elderly (all

other cancers).

In order to provide an estimate of mean European survival

for EUROCARE cases, the European average survival was esti-

mated, for each cancer site, sex and age class, as the weighted

mean of the region-specific survival estimates, applying

weightings proportional to the mean population, in 1995–

1999, of each European region, including only countries par-

ticipating in EUROCARE. See De Angelis et al.,6 this issue,

for more details. In four cancer sites (nasopharynx, pleura,

testis and penis), the European 5-year age-standardised rela-

tive survival could not be computed in the proper way for

missing European estimate in one age class. In these cases,

the un-weighted age-specific survival in the entire pool of

data has been used. For acute lymphatic leukaemia, no Euro-

pean value could be computed for missing estimates in four

age classes.

For countries with regional cancer registries, within-coun-

try survival variation was analysed for 5 selected cancer sites

(stomach, colorectal, lung, female breast and prostate) and

the coefficient of survival variation (ratio of standard

deviation to mean) for the CRs within each country was

calculated.
3. Results

The main results are presented as a series of pages (938–983),

one for each cancer site. The top left table on each page shows

the number of men, of women and the total diagnosed with

the cancer in each country, arranged in 5 European regional

groupings: northern Europe (Denmark, Finland, Iceland, Nor-

way and Sweden); the UK (England, Wales, Scotland and

Northern Ireland) and Ireland; central Europe (France, Bel-

gium, Austria, Germany, the Netherlands and Switzerland),

southern Europe (Italy, Spain, Portugal, Slovenia and Malta)

and eastern Europe (Poland and the Czech Republic). The per-

centage of the national population covered by cancer registra-

tion is also shown.

The top right figure shows horizontal bars indicating over-

all age-standardised 5-year relative survival for each country.

Error bars indicate 95% confidence intervals. The countries

are again arranged by European region with the bars coloured

according to region. The bottom bar shows the mean Euro-

pean age-standardised survival.

The central table in each page shows 1-, 3- and 5-year ob-

served and relative survival, for all cases and for each sex, by
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age class. The number of cases in each age class and overall is

indicated in parentheses under each column heading.

The bottom table shows 1- and 5-year age-standardised

relative survival with 95% confidence intervals for each coun-

try. The last column of this table shows 5-year relative sur-

vival conditional on surviving 1-year after diagnosis. The

bottom line shows the mean European age-standardised

and area-weighted survival.

3.1. Between-country variation in survival

Although the between-country differences in survival uncov-

ered by the previous EUROCARE studies1–3 have tended to

narrow over time,4,5,10 conspicuous survival differences be-

tween countries were still evident for patients diagnosed in

1995–1999. In general, for solid cancers whose prognosis

mainly depends on stage at diagnosis (e.g. breast, colorec-

tum, stomach and skin melanoma), survival was highest in

the northern regional grouping (Finland, Sweden, Norway

and Iceland), considerably lower in the UK and Denmark,

and lowest in the Slovenia, the Czech Republic and Poland

) the only eastern European countries included in EURO-
Fig. 1 – EUROCARE 4. Between-country variation in age-adjusted

CLL, chronic lymphoid leukaemia; NHL, non-Hodgkin lymphom

leukaemia; AML, acute myeloid leukaemia.
CARE-4. The central and southern European countries of Ger-

many, Austria, the Netherlands, Belgium and Spain had

intermediate survival, while France, Switzerland and Italy

generally had high survival figures, close to that in the north-

ern regional grouping.

The variation in 5-year relative survival is represented by

box-and-whisker plots (Fig. 1) for the main cancer sites in-

cluded in the EUROCARE-4 analyses. Cancer sites are ordered

by survival. For each cancer, the upper and lower lines of the

box indicate the highest and lowest quartile, respectively, of

the country-specific survival; the horizontal line in each box

is the median survival and the vertical bars (whiskers) indi-

cate the minimum and maximum country-specific 5-year rel-

ative survival.

Bladder cancer, prostate cancer and chronic myeloid

leukaemia were characterised by the greatest between-

country survival differences. For bladder cancer, the survival

variation is likely to be due to wide differences in stage at

diagnosis and also variation in criteria for defining malignant

disease.11 For prostate cancer, differences in stage at diagno-

sis can be due to the fact that many cancers (in parts of

Europe only) are being diagnosed asymptomatically or
country-specific 5-year relative survival for each tumour site.

a; CML, chronic myeloid leukaemia; ALL, acute lymphoid
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incidentally.12,13 Different availabilities of effective treat-

ments may have been a cause of the large variation in sur-

vival for chronic myeloid leukaemia.14

There was a considerable geographic variation in survival

for those cancers (breast, colorectum and kidney) whose

prognosis depends largely on stage at diagnosis. Geographic

variation was narrowest for poor prognosis cancers such as

acute myeloid leukaemia, lung cancer and liver cancer.

3.2. Within-country variation in survival

Coefficients of variation and within-country differences in

survival are shown for 5 selected cancer sites (stomach, colon

plus rectum, lung, female breast and prostate) in the figures

on pages 984–988. On each of these pages, a table shows the

site-specific coefficient of variation, and the differences be-

tween registries with highest and lowest survival for each

country.

Within-country survival variation was low for the UK,

whose 12 CRs had very similar survival figures (that did not

differ significantly) for most cancer sites. In general, Northern

Ireland was at the top of the survival range and Wales at the

bottom. Survival differences were also small within the Neth-

erlands. In Poland, survival variation was high for stomach

cancer, for colon plus rectum and for prostate cancer. In Swit-

zerland, survival variation was high for lung cancer. For Italy

and France, much of the within-country variation in survival

for the colon plus rectum and breast sites can be attributed to

the presence, over the study period, of screening for these

cancers in some areas but not others.15,16 For Italy, the higher

survival in the north compared to the south has been well

documented and is due to better treatment facilities in the

north.17 In the French (Hérault, Isère and Loire Atlantique)

and Italian (Firenze, Modena, Ferrara) CRs, where mass

screening for breast cancer was in place, survival was signif-

icantly higher than the country averages. It has been found

that the treatment of symptomatic breast cancer also im-

proves in areas where breast cancer screening is introduced.18

The gap between the north and south of Italy narrowed over

the EUROCARE-4 study period as survival improved markedly

in the southern CRs of Ragusa (Sicily) and Sassari (Sardinia),

although survival remained poor in Salerno (southern main-

land). The conspicuously higher cancer survival in the Tyrol

compared to the rest of Austria is probably due to good orga-

nisation of cancer care in this small region.19,20

3.3. Survival by age and sex

Consistent with the previous EUROCARE findings, survival de-

creased with advancing age at diagnosis,1–4,21 and was worst

for very elderly patients.22 The most marked decreases in sur-

vival with advancing age were for cervix, ovary, brain, Hodg-

kin disease, multiple myeloma and thyroid, where the

absolute survival differences between the youngest and old-

est age groups were 40–50% points. Marked differences by

age were also found for vagina and vulva, testis, bladder

and kidney, as well as for non-Hodgkin lymphoma and

chronic myeloid leukaemia, with absolute survival differ-

ences between the youngest and oldest of 31–39% points.

For breast cancer, survival was relatively constant with age,
up to 74 years. For prostate cancer, patients aged 15–54 had

lower survival than those aged 55–74 years.

As found in the previous studies,1–5,23 women had better

survival than men for most cancer sites. Exceptions were can-

cers of the biliary tract and of the urinary bladder. The better

prognosis of women than men has been variously attributed

to lower prevalence of comorbidity than men, earlier stage

at diagnosis and better resistance to disease, and is examined

in detail in the article by Micheli et al. in this issue.24

3.4. Conditional survival

For all cancers, 5-year survival conditional to surviving 1-year

after diagnosis was higher and showed less geographic varia-

tion than overall 5-year survival. Geographic variation was

lower for conditional survival because a considerable propor-

tion of patients with advanced disease die during the first

year, and those who survive have a more uniform stage distri-

bution. In a previous analysis4 we found that the difference

between conditional and unconditional relative survival was

more marked for elderly than younger patients, suggesting

that the poor prognosis of elderly patients is, at least to some

extent, due to more advanced stage at diagnosis. Comorbidi-

ties, which are more prevalent in older cancer patients,

mainly increase mortality during the year following

diagnosis.25,26

The greatest differences between mean European condi-

tional and unconditional relative survival were for stomach

(absolute difference 28% points), kidney (21% points), non-

Hodgkin lymphoma (20% points), ovary (18% points) and co-

lon plus rectum (17% points). Differences were lower for can-

cers with relatively good prognoses, and for those

characterised by good first year survival even if metastatic:

breast cancer (3), melanoma (4) and prostate cancer (6).

For countries where survival was generally low, differences

between conditional and unconditional relative survival were

most marked. Thus, for kidney and non-Hodgkin lymphoma,

differences were greatest in the UK, Ireland, Denmark and Po-

land; for stomach cancer, differences were greatest for Ice-

land, Ireland, Malta, Poland and Slovenia.

3.5. Survival by organ/system

3.5.1. Digestive tract and associated organs
Survival for digestive tract cancers varied markedly with ana-

tomical site. The mean European age- and area-adjusted 5-

year relative survival was 54% for colon plus rectum, 42%

for small intestine sites and 25% for stomach cancer. Survival

was lowest for cancers of the oesophagus (11%), liver (9%), bil-

iary tract (14%) and pancreas (6%).

Five-year age-standardised relative survival for stomach

cancer was highest in Italy and Belgium (32%) and Austria

(30%). Survival was relatively high also in Portugal, Spain

Switzerland and France (26–28%). Five-year relative survival

was lowest (620%) in the UK, Denmark, the Czech Republic

and Poland.

In most countries of the southern European regional

grouping, the incidence of stomach cancer is relatively high

but declining.27 Previous studies have found that where inci-

dence is high, cancers more often develop in the distal part of
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the stomach – a subsite with better prognosis than proximal

localisations.28 However, in many eastern European coun-

tries, incidence is high24 and survival low.1–4 This pattern sug-

gests that inadequate treatment and late stage at diagnosis

contribute to poor survival in these countries.

In the present study, within-country variation in survival

for stomach cancer was highest in France. In Italy, stomach

cancer survival was highest in the northern and central areas,

where incidence was also high.17

Survival for colon plus rectum cancer, with a relatively

good prognosis, varied markedly across Europe. Survival

was highest (P57%) in the northern European regional group-

ing, in the Netherlands, France, Switzerland and Italy, proba-

bly in relation to appropriate care. Conditional survival for

colon plus rectum cancer was 10–20 points higher than rela-

tive survival; the absolute difference between the countries

with highest and lowest survival was 21 points for relative

survival and 13 points for conditional survival.

Within-country variation in colon plus rectum cancer sur-

vival was high in Italy, where CRs in central Italy (Firenze,

Reggio Emilia, Parma and Modena) had higher survival than

southern CRs.

Mean European age-standardised 5-year relative survival

was slightly higher for colon cancer (55%) than for rectal can-

cer (53%); country ranking in survival was similar for the two

subsites. Women had slightly better survival than men for

both colon and rectal cancers.

Survival for liver cancer was poor. Five-year age-standard-

ised relative survival was below 10% for all countries except

Italy, Switzerland, Spain, Portugal and Belgium, where they

were approximately 11%. There is a direct relationship be-

tween incidence and survival for liver cancer.29 The higher

incidence and survival in southern European countries com-

pared to many northern countries27 might be related to the

high prevalence of cirrhosis and viral hepatitis in these re-

gions, resulting in more intensive surveillance of patients

with liver diseases.30

Cancers of the biliary tract are more frequent in women

than in men.27 We found that 5-year relative survival was

lower in women (12%) than men (16%) as found previously.1–3

Much of the between-country variation in biliary tract cancer

survival can be attributed to random variation due to low

numbers of cases. However, differences in the accuracy of

diagnosis and criteria for disease definition are also to likely

affect survival estimates for this cancer.29 Survival was con-

spicuously low for pancreatic cancer. The mean European

survival was 6%, ranging from 2% (Iceland) to 8% (Portugal).

3.5.2. Respiratory tract
Over the last 10 years, the lung cancer ‘epidemic’ has aba-

ted somewhat in the western European countries: inci-

dence and mortality are decreasing in men, but still

increasing in women,27 and there is hope that early diag-

nosis may further contribute to reducing mortality at least

in countries where modern CT/PET equipment and person-

nel to scrutinise the scans are available.31,32 Nevertheless,

lung cancer survival was very low in the EUROCARE-4

study period (1995–1999) and has remained essentially un-

changed since the EUROCARE-3 period (1990–1994). Mean

European 5-year age- and area-adjusted relative survival
was 12%, although across-county differences were greater

than expected, with countries of the central Europe show-

ing slightly higher survival than other regions. High within-

country variation in lung cancer survival was also found in

Switzerland.

The mean European 5-year conditional survival for lung

cancer was 21 points higher than the corresponding 5-year

relative survival. In 17 of the 23 countries participating in

EUROCARE-4, 5-year conditional survival was 20 or more per-

centage points higher than unconditional relative survival.

Relative survival for lung cancer was significantly higher in

women than in men.

Survival for cancer of the pleura, 80% of which were micro-

scopically confirmed mesotheliomas, was low in all EURO-

CARE-4 countries. Mean age- and area-adjusted 5-year

relative survival in Europe was 7%, ranging from 1% in Slove-

nia to 10–12% in Austria and Switzerland.

3.5.3. Skin melanoma
Mean age-and area-adjusted European 5-year relative survival

for skin melanoma was high at 83%, and 11 of the 23 coun-

tries considered had survival of 85% or more. Although a

slight survival increase with time occurred over the period

1988–1999, particularly for countries with low survival at the

outset,10 significantly lower survival than the European mean

was found, in the present study, in Poland (63%) and Wales

(74%). Notwithstanding the low skin melanoma survival for

Wales, survival in the UK as a whole was rather high (range

74–92%). It is likely that these UK survival differences are

due to differences in surveillance intensity and implementa-

tion of early diagnosis initiatives.33,34 Differences between

survival conditional to surviving the first year and uncondi-

tional survival were small for skin melanoma, in relation to

the low short-term mortality of the disease.

3.5.4. Breast
The mean European age- and area-standardised 5-year rela-

tive survival of women diagnosed with breast cancer in

1995–1999 (EUROCARE-4) was 79%, compared to 76% in 1990–

1994 (EUROCARE-3).10 Between-country survival differences

had also narrowed in EUROCARE-4 compared to EUROCARE-

3. However, notable between-country survival differences for

this major killer disease of women persisted. The countries

of northern Europe, and also France, Italy and Switzerland

(central Europe) had the highest survival (82% and above). Sur-

vival was still slightly lower than the mean (around 77%) in the

UK, but the survival increase over time has been remark-

able.10,35 Increased breast cancer survival, accompanied by

declining mortality, suggests real improvements in care.36 In

Denmark, survival was similar to that of the UK even though

nation-wide screening has not yet been implemented.

Poland, the Czech Republic and Slovenia had low breast

cancer survival (around 73% or lower). A previous study re-

vealed that the main determinant of low survival in breast

cancer is advanced stage at diagnosis.37 Access to and avail-

ability of adequate treatments also influence survival.38

3.5.5. Gynaecological cancers
Survival for cancers of the female reproductive system var-

ied markedly with site. Mean age and area-adjusted 5-year
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relative survival in Europe were 76% for corpus uteri cancer;

63% for cervix uteri cancer, 59% for vaginal and vulval can-

cers and 37% for ovarian cancer. These figures are some-

what higher than in the previous EUROCARE periods,3,10

perhaps because some of these cancers are being diagnosed

at an earlier stage.39 The between-country variation in

gynaecological cancer survival, noted by previous EURO-

CARE studies, was still present in patients diagnosed in

1995–1999. Variation was most marked for ovarian, vaginal

and vulval cancers, and least for corpus uteri cancer. Sur-

vival for cervical cancer was significantly higher than the

European mean in northern Europe and Switzerland, and

significantly lower in Poland, in Portugal and in England

and Wales. Survival for corpus uteri cancer was signifi-

cantly higher than the European mean in Austria and

northern Europe, and lower in Portugal (significant) and

Spain (borderline significance). For ovarian cancer, survival

was significantly higher than the European average in Swe-

den, Austria, Finland and Switzerland, and significantly

lower in Ireland and England. For vaginal and vulval can-

cers survival was significantly higher in the Netherlands

and significantly lower in Poland. Consistent with previous

EUROCARE findings, but contrary to results for most solid

cancers, Denmark had higher survival than the European

mean for cervical and corpus uteri cancers.

Five-year conditional survival in Europe was 12–15 points

higher than the corresponding unconditional relative survival

for cervical and vaginal/vulva cancers, 9 points higher for cor-

pus uteri cancer and 18 points higher for ovarian cancer. The

marked difference between conditional and unconditional

relative survival for ovarian cancer reflects the high short-

term mortality for this disease. Most patients with ovarian

cancer are diagnosed at an advanced stage40 and early diag-

nosis remains an elusive goal.26

Geographic differences were lower for conditional survival

than for relative survival for all gynaecological cancers.

For ovarian cancer, the absolute differences between the

countries with the second highest and the second lowest sur-

vival were 13 points for relative survival and 8 points for con-

ditional survival; the corresponding figures were 14 and 9 for

cervical cancer; 9 and 8 for uterine cancer; 15 and 7 for vagi-

nal/vulval cancers. These differences indicate high initial

mortality suggesting diagnosis at advanced stage or advanced

age with significant comorbidity.

3.5.6. Male genital tract cancers
Since the introduction of Prostate-Specific Antigen PSA test-

ing, prostate cancer incidence12,13,41 and survival3,42 have in-

creased remarkably in most western countries. Incidence

and survival are further increased by incidental diagnosis

during examinations for benign prostate disease.41,43,44 In

contrast to survival, mortality for prostate cancer is decreas-

ing only slightly.12,45,46 The mean European age- and area-

standardised 5-year survival for prostate cancer was 65% in

EUROCARE-33 and 76% in EUROCARE-4, and between-country

survival differences narrowed over the two study periods.4,5,10

It remains unclear what proportion of prostate cancers diag-

nosed in preclinical phase are destined to become symptom-

atic.41 High survival for this cancer may partially reflect

inflated incidence, without real benefit to patients.43 As in
the previous EUROCARE studies, between-country differences

in prostate cancer survival were marked in the EUROCARE-4

study period. Survival was significantly higher than the Euro-

pean average in Austria, Belgium, Portugal and Switzerland;

survival was significantly lower than the mean in the Czech

Republic, Denmark, Ireland, Slovenia and the UK. Conditional

survival was slightly higher than unconditional survival (82%

versus 76%), indicating that only a small proportion of pa-

tients die in the year following diagnosis.

Survival for testicular cancer is better than for most

other cancers considered by EUROCARE.3–5 Effective treat-

ments for this cancer have been available since the 1970s,

and even if the disease is diagnosed at an advanced stage,

treatments are effective and survival is good.47,48 European

5-year age-standardised relative survival for testicular can-

cer was 90%, with generally small variation between coun-

tries. Low survival figures reported for the Czech Republic

and Slovenia reflect the low numbers of cases in some

age classes, as noted in the footnote of the testicular cancer

table. In fact, the overall crude relative survival was 92% (CI

87–98) in the Czech Republic and 95% (CI 93–98) in Slovenia,

not different from the crude European average 94%. None of

the other countries reported significantly lower survival

with respect to the European average. In the previous

EUROCARE study, significantly lower survival was observed

in Slovenia and Estonia, two European countries not pres-

ent in this analysis, and was suggested as mainly due to

inadequate treatment.49

Cancer of the penis is uncommon in Europe.27 The varia-

tion in survival with age at diagnosis is extremely marked:

for patients aged P75, 5-year relative survival was 35%, com-

pared to 75% in the youngest (15–44) age class. Mean Euro-

pean age-standardised 5-year relative survival was 73%, and

in no country did survival differ significantly from the mean.

3.5.7. Urinary tract
Previous EUROCARE studies have documented marked differ-

ences in survival for bladder cancer across European popula-

tions.3,4 However, the interpretation of these survival

differences is problematic because criteria for establishing

the invasiveness of lesions in the urothelium are not well

standardised.11,50 Moreover, the number of invasive bladder

cancers registered is influenced by the completeness of regis-

try records documenting progression from precancerous to

invasive lesions.11,51 Nevertheless, a direct relation between

incidence and survival for bladder cancer was not found in

EUROCARE-33 and this would be expected if incidence was in-

flated by the inclusion of precancerous forms. In EUROCARE-

4, mean European age-standardised 5-year relative survival

was 72%, slightly higher compared to EUROCARE-3.3 Finland,

Iceland, Norway and Sweden had higher survival than the

European average; high survival was found also in Austria,

Italy, Malta, Ireland and Wales. Survival was lower than the

mean in Denmark, France, Northern Ireland, Poland, Scot-

land, Slovenia and Switzerland. The low survival in Switzer-

land and Northern Ireland probably arises for the strict

registration rules employed by Swiss registries, which ex-

clude preinvasive forms.6,52

Unlike the case for most cancers, men have better survival

than women for bladder cancer (mean European region-
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weighted 5-year relative survival 73% in men and 69% in wo-

men). Better survival in men may be attributable at least in

part to the structure of the male bladder: higher pressure

within the male bladder due to the presence of the prostate

gland and a stronger detrusor muscle may obstruct meta-

static spread and lymphatic flow.53

Mean European 5-year age-standardised survival for kid-

ney cancer was 58% in EUROCARE-4, with survival 60% or

above in Austria, Germany, Italy, France and Portugal, and

survival below 50% in Denmark, Ireland, Norway, England,

Scotland and Wales. The between-country variation in sur-

vival is influenced by the varying use of diagnostic investiga-

tions. The widespread availability of imaging techniques

makes it easier than in the past to identify small kidney le-

sions.54,55 Furthermore the incidental detection of kidney

cancer has increased due to the greater use of abdominal

imaging.55

3.5.8. Haematological malignancies
The evolving classification and the poor standardisation of

data collected on haematological malignancies vitiate the

comparisons of disease incidence and survival over time

and across regions. Combination of chemotherapy and radio-

therapy regimens, developed in the 1970s,56 have proved to be

effective treatments for Hodgkin disease. For chronic myeloid

leukaemias, the development of targeted treatments such as

imatinib57 is likely to modify the natural history of these dis-

eases, and improve prognosis in the near future. However,

these new treatments are very expensive and for this reason

may not be available to all patients, generating new treatment

inequalities, which should be monitored by population-based

survival studies.

Among haematological malignancies in adults, Hodgkin

disease had the best survival: mean European age-standard-

ised 5-year relative survival was 80%. Norway, Finland and

Belgium had the highest survival (84%) and Ireland the lowest

(73%). European age-standardised 5-year relative survival for

non-Hodgkin lymphoma was 52%, varying from 55% or more

in Belgium, Germany, Italy, Malta, Slovenia and Switzerland,

to 47–50% in Austria, Denmark, Finland, Ireland and the UK

registries and 40% in Poland. Multiple myeloma was charac-

terised by poorer survival than lymphomas, with a mean

European age-standardised 5-year relative survival of 35%,

range 23% (Poland) to 47% (Belgium).

Among the leukaemias, survival was best for chronic lym-

phatic leukaemia, with mean European age-standardised 5-

year relative survival of 69%, range 54% (Austria) to 78%

(France). For chronic myeloid leukaemia, European age-stand-

ardised 5-year relative survival was 35% (range 22–54%) and

for acute lymphatic leukaemia survival was 31% (range 25–

44%). Acute myeloid leukaemia had the worst survival at

14%, with the highest survival in Belgium (20%) and the low-

est in Slovenia (5%).

Survival for all haematological malignancies is increas-

ing.10 Over the period 1988–1995, survival for all leukaemias

combined was increased from 37% to 42%; survival for

Hodgkin disease increased from 77% to 83% and survival for

non-Hodgkin lymphoma increased from 49% to 56%.

Improvements in treatment are likely to be the main reason

for the increase;56–58 earlier diagnosis than in the past may
also have contributed, although this factor is less important

than for solid cancers.

3.5.9. All cancers combined
Survival for all cancers combined is an indicator of the total

cancer burden in a population, and has been found to be re-

lated to national total expenditure on health and health sys-

tem efficiency.3,4 Age-adjusted 5-year relative survival for the

European pool of all cancers was 50%. Crude (i.e. not age-ad-

justed) survival was 52%, higher in women (58%) than in men

(46%), since the commonest cancer in women is breast can-

cer, with relatively good prognosis, and the commonest can-

cer in men is lung cancer, with poor prognosis. Survival for

all cancers combined increased from the 47% overall, 40% in

men and 54% in women of the EUROCARE-3 (1990–1994)

period.

Age-adjusted 5-year relative survival for all cancers com-

bined was highest in northern Europe (reaching a maximum

of 58% in Sweden) and lowest in Poland (39%). In the UK coun-

tries and Ireland the figures were in the range 43–48%. Inter-

mediate survival (between 51% and 56%) characterised

Austria, Belgium, France, Germany, the Netherlands, Switzer-

land and Italy.

3.5.10. Concluding remarks
Since its inception in 1988 EUROCARE has steadily increased

the proportion of the European population monitored for can-

cer incidence and survival. In the present EUROCARE round,

36% of the population of participating countries and 31% of

the population of the European Union were covered. It should

be noted, however, that less eastern European countries were

represented in EUROCARE-4 than in the previous EUROCARE

projects. In Estonia and Slovakia, a reorganisation of the can-

cer registries coincided with the years of case recruitment for

EUROCARE-4, and impeded their ability to meet deadlines for

data submission. Furthermore, legislative constraints limited

the possibility to follow-up adequately the patients. We ex-

pect that the participation of eastern European countries will

increase for the next EUROCARE rounds.

EUROCARE continues to provide important indications as

to the relative efficiency of national health systems in caring

for their cancer patients: there is no surprise that all cancer

survival and survival for the major cancers are directly re-

lated to national wealth.4 The present EUROCARE round

has again highlighted marked differences in cancer survival

across Europe, and has also revealed important differences

between regions within individual countries. However, these

survival differences have narrowed considerably since EURO-

CARE began, suggesting that inequalities in cancer care

across Europe are also narrowing. The persistently lower sur-

vival in older compared to younger patients – also high-

lighted in the previous EUROCARE studies – indicates the

need to improve diagnoses, therapies, rehabilitation and so-

cial support for the elderly. Results of survival analyses con-

ditional to having survived 1-year after diagnosis show that

the survival differences are greatly influenced by mortality

in the first year, which in turn depends largely on tumour

stage at presentation and presence of comorbidities, and

these factors are again partly dependent on the quality of

health care.
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Cancers are being characterised in greater molecular de-

tail, and apparently small biological differences have been

shown to influence prognosis. At the same time, new drugs

have been developed that target specific molecular mecha-

nisms and pathways in cancer cells. These developments
may be expected to improve prognoses for cancer patients

in the near future. Cancer registry-based survival data will

constitute an effective means of monitoring the impact of

these new treatments at the population level, and of deter-

mining their real effect on survival. The poor survival for lung
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cancer and the lack of change over time point to the need for

ongoing actions to prevent this serious cancer especially by

addressing smoking.
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S Góźdź, U Siudowska, R Mę _zyk (Holycross Cancer Centre);

M Bielska-Lasota (Independent Unit of Oncological Education,

M.Sklodowska-Curie Cancer Centre, Warsaw); M Zwierko

(Warsaw Cancer Registry); Portugal: PS Pinheiro (Southern

Portugal Cancer Registry), Slovenia: M Primic-Žakelj (Cancer
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