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Introduction
Bladder cancer is the 7th most common cancer

worldwide, accounting for 3.2% of all cancers. There were
an estimated 260,000 new cases in the 2000 in men and
76,000 in women (Ferlay et al., 2001).

The highest incidence rates of bladder cancer in both sexes
are observed in Europe, North America and Australia. (Par-
kin et al., 2003).

In Europe, each year approximately 36,500 deaths due to
bladder cancer occur in males and nearly 13,000 in females
(Ferlay et al., 2001). It is 7th most common cancer in males
in Europe and 14th in women.

Tobacco smoking, some occupational exposures, infection
by Schistosoma haematobium, diet, and volume of liquid
intake are the major modifiers of bladder cancer risk.

Regional Differences in Bladder Cancer
There are some differences in the occurrence of

bladder cancer across Europe. Figure 1 shows rates of
mortality in four different areas of Europe. The highest
mortality rates are observed in Southern and Western
Europe in men and in Northern and Western Europe in
women (Figure 1).

The estimates for individual countries for the year 2000
show the highest mortality rates in males in Denmark

(10.1/105), Spain (8.8/105), Malta (8.5/105), Hungary
(8.2/105), and Poland (8.2/105). The lowest rates in males
were observed in Finland (4.1/105), Yugoslavia (4.5/105),
Ukraine (4.5/105), Ireland (4.6/105), and Sweden
(4.9/105). In females, the highest rates of mortality are
noted in Denmark (3.2/105), UK (2.6/105), Iceland
(2.5/105), Norway (2.3/105), and Luxembourg (2.2/105).
The lowest rates in females are observed in Ukraine
(0.8/105), Belarus (0.8/105), Yugoslavia (0.9/105), Lithua-
nia (0.9/105), and Moldova (0.9/105) (Table 1, Figure 2-4).



2

Temporal Changes in Mortality from Bladder Cancer
Trends in rates of mortality are rather different in

males and in females. In men, after an increase of mortal-
ity in the majority of European countries in the 1960s and
1970, there has been a decline in many countries in the
1980s and 1990s (e.g. Denmark, Italy, Finland, UK) (Figure
5). In some countries (Spain, Norway) no decline in mor-
tality has been observed so far.

In women, the rates of mortality in the majority of Euro-
pean countries are low and relatively stable (Figure 5).

Biology of Bladder Cancer
The most common type of bladder cancer in de-

veloped countries is transitional cell carcinoma, derived
from the uroepithelium, which constitutes more than 90%
of bladder cancer cases in Europe (and in North America

and Australia) (Figure 6 & 7). In other regions (South
America, Africa, Asia) the relative frequency of transitional
cell carcinoma of the bladder is lower. In general, among
all registries included into the 8th volume of CI5, transi-
tional cell carcinoma constitutes 84% of bladder cancer in
males and 79% in females.

Other types of bladder cancer, i.e. squamous cell carci-
noma and adenocarcinoma have much lower relative fre-
quency. In all European registries present in ‘Cancer Inci-
dence in Five Continents’ squamous cell carcinoma com-
prises 1.4% and 3.6% of all bladder cancers in men and
women respectively. Adenocarcinoma of the bladder con-
stitutes respectively 1.6% and 2.3% of all bladder tumours
in Europe (Parkin et al., 2003). It is estimated that ap-
proximately 70-80% of patients with newly diagnosed
bladder cancer present with superficial bladder tumours
(i.e. stage Ta, Tis, or T1).

Aetiology of Bladder Cancer
There are several known and potential risk factors

for bladder cancer, and cigarette smoking and occupational
exposure to aromatic amines are the most important (Ma-
tanoski and Elliott, 1981; Silverman et al., 1996).

Tobacco smoking
Tobacco smoking is the major established risk

factor of bladder cancer. It is estimated that the risk of
bladder cancer attributed to tobacco smoking is 66% for
men and 30% for women worldwide (with regard to ever
smokers), and 32% and 18% for men and women respec-
tively in current smokers (Brennan et al., 2000; Brennan et
al., 2001; IARC, 2003).

The risk of bladder cancer in smokers is 2-6 fold that of
non-smokers (Brennan et al., 2000; Negri and La Vecchia,
2001; Castelao et al., 2001). The risk increases with in-
creasing duration of smoking, and for those with the long-
est history of smoking (60 years or more) reaches ap-
proximately 6 in men and 5 in women (Brennan et al.,
2000). The excess risk is observed also with increasing
intensity of smoking (number of cigarettes per day),
reaching maximum of about 3 for those smoking 40 or
more cigarettes per day (Brennan et al., 2000). The in-
crease of risk with increasing duration and intensity of
smoking is similar in both sexes (IARC, 2003), however
some studies indicate higher risk in women than in men at
the equivalent level of exposure (Castelao et al., 2001).

The risk of bladder cancer goes down after stopping
smoking, and after 15 years after cessation tends to be
approximately that of non-smokers (IARC, 2003). The de-
crease of risk after cessation is similar in both sexes (Cas-
telao et al., 2001).

Occupational exposure
Several occupations, such workers employed in

aromatic amine manufacture, dyestuff manufacture and
use, rubber manufacture, painting, aluminium industry,
and leather industry, have been associated with an in-
creased risk of bladder cancer (Negri and La Vecchia,
2001).

The most important occupational risk factor is exposure to
aromatic amines, and particularly 2-naphtylamine and ben-
zidine (IARC, 1987). It has been estimated that contact
with occupational carcinogens causes about 25% of all
bladder tumours.
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Type and source of fluids
It has been suggested that high intake of fluids

dilutes metabolites in the urine and increases the fre-
quency of urination (which reduce contact of carcinogens
with the bladder epithelium), and thus, decreases risk of
bladder cancer (Michaud et al., 1999).

Some studies showed that use of drinking water containing
chlorination by-products or contaminated by arsenic may
increase risk of bladder cancer (Cantor et al., 1998; Smith
et al., 1998; Hopenhaym-Rich et al., 1996).

There was a hypothesis that caffeine and its metabolites
may play some role in bladder carcinogenesis. Although
there is no clear evidence of carcinogenic effect of coffee
or caffeine in experimental animals (IARC, 1991), several
epidemiological studies in humans showed moderately ele-
vated risk in coffee drinkers as compared with non-drinkers
(Tavani & La Vecchia, 2000). The magnitude of this excess,
estimated by Hartge et al. is approximately 40% (1983).
Several studies showed an increased risk of bladder cancer
caused by coffee drinking in never smokers (compared
with ever smokers) (Clavel & Cordier, 1991; Escolar Pujolar
et al., 1993; Vena et al., 1993; Momas et al., 1994; Wool-
cott et al., 2002).

Diet
Many dietary compounds play a role in the aetiol-

ogy of bladder cancer. The best recognised is the role of
fruit and vegetable consumption in diminishing cancer risk.
Steinmaus and colleagues, based on meta-analysis of 38
studies, estimated that high fruit consumption may lower
risk by approximately 30% and high intake of vegetables
by about 20% (Steinmaus et al., 2000). The same study
showed no significant association with meat consumption,
or retinol and beta-carotene intake. There is no convincing
evidence that artificial sweeteners (such as saccharin) play

a significant role in the aetiology of bladder cancer (IARC,
1999).

Other factors
� Schistosoma haematobium. There is an increased inci-

dence of bladder cancer (especially squamous cell car-
cinoma) in areas with a high prevalence of infection
with Schistosoma haematobium, and an association at
individual level between bladder cancer and urinary
schistosomiasis (IARC, 1994).

� Some authors suggest an association between bladder
cancer and urinary tract infections and urinary tract
stones. The underlying mechanism may be chronic ir-
ritation of the bladder epithelium, which may increase
bladder cancer risk.

� High consumption of phenacetin - containing analge-
sics may be associated with an increased risk of blad-
der cancer.

� Offspring of bladder cancer patients have 70-80%
higher risk of having bladder cancer than the general
population (Hemminki and Li, 2003).

Bladder Cancer Prevention
The main way to prevent bladder cancer is smok-

ing cessation. Other possibilities for bladder cancer pre-
vention lie in reduction of the occupational exposure
(mainly to aromatic amines) by appropriate regulations and
education activities, reduction of infection by Schistosoma
haematobium (in endemic areas), and promotion of con-
sumption of fruits and vegetables.

It was recently suggested that non-steroidal anti-
inflammatory drugs (NSAIDs) may play some protective
role in chemoprevention of bladder cancers (Castelao et
al., 2000). No association between bladder cancer and
intake of beta-carotene was found in male smokers in the
ATBC cohort study (Virtamo et al., 2000; Michaud et al.,
2002). Some studies suggest a protective role of long-
duration vitamin E supplementation (Michaud et al., 2000;
Jacobs et al., 2002).

Survival of Bladder Cancer Patients
The average 5-year survival of patients diagnosed

with bladder cancer in Europe throughout the period 1978-
1989 increased in males from 61% to 69%, while in
women survival remained stable at a value of 59% (Berrino
et al., 1999) (Figure 8).

There are substantial differences in survival among Euro-
pean countries. The EUROCARE II study has showed that
the highest 5-year survivals among patients diagnosed in
1987-1989 were in Sweden (72%), Germany (72%) and
Spain (69%). The lowest survival were observed in Poland
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(37%), Slovenia (40%), and Denmark (49%) (Berrino et
al., 1999) (Figure 9).
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