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Survival of adult patients with cancer of the kidney, renal pelvis, ureter and urethra (ICD-9 189) was

analysed using data from the EUROCARE II study, a collaborative project of 45 population-based

cancer registries in 17 European countries. For the period 1985±1989, more than 24 000 patients were

included and 5-year relative survival was 48%. Large variations were observed between countries with

5-year relative survival ranging from 57% in France, 53% in Italy and 51% in Spain to 35% in Den-

mark, 33% in Poland and 30% in Estonia. A number of registries also provided information on pre-

vious years and survival was seen to improve with time from 44% in 1978±1980 to 50% in 1987±1989.

Age was an important determinant of survival with 5 year survival rates decreasing from 63% in

patients aged 15±44 years to 36% in patients aged 75 years and older. Variation in survival rates by

country or time is probably related to diVerences in the distribution of tumour stage at diagnosis.

Evidence to con®rm this theory is, however, lacking. # 1998 Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

In 1995 the ®rst monograph on survival of cancer patients in

Europe was released showing huge variation between coun-

tries [1]. The collaborative EUROCARE project has now

been extended to 45 cancer registries in 17 countries and to a

more recent time period. From this project we will report on

the results regarding cancer of the kidney in adults.

In many epidemiological studies, cancer of the renal par-

enchyma is analysed together with cancer of the renal pelvis

and the ureter. However, clinical studies tend to distinguish

between urothelial carcinoma and renal cell carcinoma, being

separate clinical and aetiological entities. Urothelial carci-

noma of ureter and renal pelvis are generally presented to the

clinician as a result of haematuria. Diagnosis is ascertained by

pyelography or endoscopy and treatment consists of

nephroureterectomy when the extent of invasion in sur-

rounding tissues is limited. As for bladder cancer [2], diVer-

entiation between invasive and non-invasive urothelial

tumours may be diYcult.

Renal cell carcinoma can be diagnosed after macroscopic

haematuria but systemic complaints such as fatigue and

weight loss can also be the presenting symptom. Treatment

consists of nephrectomy when the tumour is still localised.

Response to other types of treatment is poor. In recent dec-

ades, diagnosis is increasingly made incidentally by modern

imaging techniques such as computer tomography scan and

ultrasonography, often performed for non-related complaints

[3, 4]. These incidental tumours are generally small and have

a good prognosis [3, 4]. Benign renal tumours are frequently

found at autopsy and distinction between these adenomas

and small carcinomas can be complicated [5].

PATIENTS AND METHODS

This study presents results from the EUROCARE II data-

base which contains data for more than 24 000 patients with

cancer of the kidney, renal pelvis, ureter and urethra, diag-

nosed in 15 European countries (Table 1). Survival data were

collected by 45 population-based cancer registries and a

minimum follow-up of 5 years was required. Less than 0.3%

of patients were lost to follow-up. Cases discovered at
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autopsy, patients ®rst diagnosed with another tumour or

known on the basis of a death certi®cate only were excluded,

as were cancers diagnosed in children. Results from the Aus-

trian and Icelandic registry are not presented because of small

numbers.

As some countries are represented by regional registries,

general European estimates were calculated using a weighted

analysis, taking into account the annual number of incident

cases. Relative survival was computed as the ratio between

the observed (crude) survival and the expected survival,

derived from general mortality data [6]. To control for dif-

ferences in age distribution between countries, relative survi-

val was calculated using age-standardised estimates. Cancer

of the kidney was more common in men with a male±female

ratio of 3:2. Survival data were combined for both sexes

because the survival rates appeared to be similar.

The ICD-9 category 189 comprises several distinct histo-

logical entities and subsites. Urothelial carcinomas are mainly

found in the renal pelvis (ICD-9 189.1) or the ureter (ICD-9

189.2) whereas renal cell carcinomas, formerly referred to as

hypernephroma or Grawitz tumour, arise from the renal par-

enchyma (ICD-9 189.0). Nephroblastoma, also referred to as

Wilms' tumour, occur in children, but were excluded from

this study. Other invasive histotypes exist but are relatively

rare as are tumours of the urethra and the para-urethral gland

(ICD-9 189.3±189.4). Analogous to mortality statistics, sur-

vival data were not separated by histotype or subsite which

hampers comparison with clinical series. A number of popu-

lation-based studies have demonstrated that patients with

urothelial carcinoma have a better prognosis than those with

renal-cell carcinoma [7, 8]. Direct comparison of survival

rates between countries may be biased as a result of the var-

iation in the distribution by subsite (Table 2). The proportion

of tumours of renal pelvis, ureter and urethra ranged from

23% in Denmark and 22% in Switzerland to 5% in Estonia

and 3% in Poland. Strati®ed analysis should have improved

comparisons but the validity of the information on subsite

was insuYcient for some countries.

Not all registries have access to clinical information and

urothelial tumours may be erroneously classi®ed as ICD

189.0 (kidney not otherwise speci®ed). In Spain, unspeci®ed

cases were classi®ed as 189.9. As a result, it is unknown to

what extent the observed variation in subsite distribution is

related to incidence patterns, de®nition of disease or regis-

tration practice. The aetiologies of renal cell carcinoma and

urothelial carcinoma are assumed to be diVerent albeit both

histotypes have been related to tobacco smoking. This

explains the male preponderance of kidney cancer but geo-

graphical incidence patterns clearly diVer from other smoking-

related cancers.

RESULTS

Intercountry variation in survival

Figure 1 shows that 5-year relative survival varied from

57% in France to 30% in Estonia. Survival rates were also

relatively poor in Poland (33%), Denmark (35%) and Scot-

land (36%). Good results were seen for Italy (53%) and

Spain (51%). Large variation was also observed within indi-

vidual countries, for example in Italy, Spain and France (data

not shown), although the con®dence intervals were quite wide.

Time trends and the eVect of age on survival

5 year survival improved considerably from 44% in 1978±

1980 to 50% in 1987±1989 (Table 3). Both observed and

relative survival decreased with age, with 5-year relative sur-

vival decreasing from 63% for patients younger than 45 years

Table 1. Coverage with cancer registries and number of adult cases

by country for kidney cancer (EUROCARE II)

Country

% Coverage of

registries

No. of cases

included 1985±1989

Northern Europe

Finland 100 2605

Sweden* 17 835

Denmark 100 2847

U.K.

Scotland 100 2002

England 50 7696

Western and Central Europe

The Netherlands* 6 336

Germany* 2 555

Switzerland* 11 362

France* 6 597

Southern Europe

Spain* 10 765

Italy* 10 2324

Eastern Europe

Slovenia 100 507

Slovakia 100 1706

Poland* 6 634

Estonia 100 580

Europe ± 24 351

* < 20% of the national population covered. Countries with only a

small number of cases are not shown.

Table 2. Subsite distribution and proportion histologically veri®ed

by country for adult kidney cancer (EUROCARE II)

%

Kidney

% Pelvis/

ureter/

urethra

%

Other/

nos

%

HV

Northern Europe

Finland 92 7 1 93

Sweden* 78 15 7 95

Denmark 76 23 1 91

U.K.

Scotland 84 14 2 77

England 85 13 2 71

Western and Central Europe

The Netherlands* 78 21 1 91

Germany* 90 7 3 91

Switzerland* 78 22 0 100

France* 88 10 2 92

Southern Europe

Spain* 68 13 19 88

Italy* 86 12 2 77

Eastern Europe

Slovenia 90 9 1 88

Slovakia 91 9 0 76

Poland* 96 3 1 67

Estonia 95 5 0 78

HV, histologically veri®ed. * < 20% of the national population cov-

ered. Countries with only a small number of cases are not shown.
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of age to 36% for those over 74 years (Table 4). This diVer-

ence in survival was evident after only one year, with survival

rates of 82% and 53% for patients aged 15±54 and 75 and

over, respectively.

DISCUSSION

This study demonstrates considerable variation in survival

for kidney cancer within Europe, despite existing uniformity

in treatment guidelines. Apart from methodological issues

discussed elsewhere [9, 10], the main explanation for this

variation is inequality in the distribution of stage at diagnosis.

As long as the tumour is limited to the kidney, surgical treat-

ment may oVer a good chance of cure [11], independent of

tumour size [12]. For advanced tumours, however, results are

generally poor, even with additional systemic treatment

[11, 12]. A favourable stage distribution is associated with the

availability of diagnostic facilities for people with urological

complaints and with the frequency of incidental diagnosis

through modern imaging methods [3, 4]. The potential for

early detection is corroborated by the high prevalence of renal

cancer at autopsy [13], which also raises the issue of tumours

with a low malignant potential. To what extent these tumours

are included in cancer registry ®les is diYcult to estimate

without detailed studies.

Theoretically, variation in the distribution by histotype or

subsite could in¯uence survival comparisons. Histotype dis-

tributions may in¯uence results as survival has been shown to

be better for urothelial carcinoma. In Denmark, 5-year crude

survival for urothelial carcinoma was 38% in men and 31% in

women against 25 and 28% for renal cell carcinoma [7]. In

the U.S.A., 5-year relative survival for urothelial carcinoma

was 66% for men and 57% for women compared with 58 and

59% for renal-cell carcinoma [8]. These American ®gures

clearly exceed the 48% 5-year relative survival observed in

Europe. Clinical series report even better results but in these

studies advanced tumours, elderly patients or tumours not

histologically veri®ed are generally excluded. Table 2 showed

that 5% (Sweden) to 33% (Poland) of tumours were not

microscopically veri®ed, suggesting that the extent of disease

or the physical condition of the patients made them unsui-

table for diagnosis or treatment. For some registries histolo-

gical information is not always available, leading to

underestimation of the proportion of microscopically veri®ed

cases. For the countries in Eastern Europe, the low propor-

tions are probably real and re¯ect the lack of medical facil-

ities. Coexistence of Balkan endemic nephropathy [14] might

also interfere with treatment opportunities.

Figure 1. Relative 5-year survival rates (age-standardised) for adult patients with cancer of the kidney, both sexes, 1985±1989
(EUROCARE II). * < 20% of the national population covered.

Table 3. Change in 1-, 3- and 5-year relative survival over time

for adult patients, both sexes, with kidney cancer (EUROCARE II)

1978±1980 1981±1983 1984±1986 1987±1989

1 year 62 64 66 68

3 year 48 52 52 54

5 year 44 46 47 50

Table 4. One and 5-year observed and relative survival by age for

1985±1989, adult patients, both sexes, with kidney cancer

(EUROCARE II)

Age group

15±44 45±54 55±64 65±74 75±99

1-year

Observed 82 77 72 63 48

Relative 82 77 73 65 53

5-year

Observed 63 57 49 37 21

Relative 63 59 53 45 36
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Despite the absence of important progress in treatment

options, survival rates improved with time which should be

attributed to the improving availability of modern diagnostic

facilities in most countries. For Italy, Spain and France large

variation was observed between the individual registries. For

these countries, survival rates also appeared to be better than

had been expected on the basis of the mortality/incidence

ratios on a national level [15]. This may suggest that health-

care facilities are better in regions covered by cancer registries

and that the results from these registries are not representa-

tive for the entire country.

Poor survival in the elderly is the subject of debate. A few

studies have reported stage distribution to be comparable

with that for younger patients and suggested that minor dif-

ferences in resection rates or postoperative mortality could

not explain the variation in survival [16, 17]. However,

elderly patients with localised cancer experience worse survi-

val, suggesting that tumour behaviour is more aggressive at a

later age. A major study from the U.S.A. [11] contradicts

these ®ndings and suggests that survival rates are particularly

worse for advanced tumours. Given the increasing proportion

of elderly patients, the issue of age-related survival diVerences

certainly requires further study.

For the future, early diagnosis of tumours of the kidney by

active case ®nding should be encouraged and especially

repeated haematuria calls for further examination. Introduc-

tion of screening programmes is intriguingly attractive but

would have a poor cost±bene®t ratio because the actuarial

lifetime risk is only 0.5%. The low speci®city of current

diagnostic methods would cause a large number of false

positive results. Development of eVective systemic treatment

would have a greater impact than screening but, unfortu-

nately, progress is still pending.
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APPENDIX

The EUROCARE Working Group for this study is: Austria: W.
Oberaigner (Cancer Registry of Tirol). Denmark: H. Storm (Danish
Cancer Society). Estonia: T. Aareleid (Estonian Cancer Registry).
Finland: T. Hakulinen (Finnish Cancer Registry). France: J. Mace-
Lesec'h (Calvados General Cancer Registry), P. Arveux (Doubs
Cancer Registry), J. EsteÂve (International Agency for Research on
Cancer), N. Raverdy (Somme Cancer Registry). Germany: H. Zieg-
ler (Saarland Cancer Registry). Iceland: L. Tryggvadottir, H. Tuli-
nius (Icelandic Cancer Registry). Italy: F. Berrino (Project Leader),
P. Crosignani, G. Gatta, A. Micheli, M. Sant (Lombardy Cancer
Registry), E. Conti (Latina Cancer Registry), M. Vercelli (Liguria
Cancer Registry-NCI, Genova), M. Federico, L. Mangone (Modena
Cancer Registry), V. De Lisi (Parma Cancer Registry), R. Zanetti
(Piedmont Cancer Registry), L. GafaÁ, R. Tumino (Ragusa Cancer
Registry), F. Falcini (Romagna Cancer Registry), A. Barchielli (Tus-
can Cancer Registry), R. Capocaccia, G. De Angelis, F. Valente, A.
Verdecchia (National Institute of Health, Rome). Poland: J. Pawlega,
J. Rachtan (Cracow Cancer Registry), M. Bielska-Lasota, Z. Wron-
kowski (Warsaw Cancer Registry). Slovakia: A. Obsitnikova, I.
Plesko (National Cancer Registry of Slovakia). Slovenia: V. Pompe-
Kirn (Cancer Registry of Slovenia). Spain: I. Izarzugaza (Basque
Country Cancer Registry), I. Garau (Mallorca Cancer Registry), E.
Ardanaz, C. Moreno (Navarra Cancer Registry), J. Galceran (Tarra-
gona Cancer Registry). Sweden: T. MoÈller (Southern Swedish
Regional Tumour Registry). Switzerland: J. Torhorst (Basel Cancer
Registry), C. Bouchardy, L. Raymond (Geneva Cancer Registry).
The Netherlands: J.W.W. Coebergh (Eindhoven Cancer Registry).
Scotland: A. Gould, R.J. Black (Scottish Cancer Registry). England:
T.W. Davies, D. Stockton (East Anglian Cancer Registry), M.P.
Coleman (London School of Hygiene and Tropical Medicine),
E.M.I. Williams, J. Littler (Merseyside and Cheshire Cancer Reg-
istry), D. Forman (Northern and Yorkshire Cancer Registry and
Information Service), M.J. Quinn (OYce for National Statistics), M.
Roche (Oxford Cancer Intelligence Unit), J. Smith (South and West
Cancer Intelligence Unit), J. Bell (Thames Cancer Registry), G.
Lawrence (West Midlands Cancer Intelligence Unit).

Improvement in Survival of European Patients with Kidney Cancer 2235


