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ABSTRACT

The incidence of kidney cancer and result-
ing mortality has been increasing in recent
years. Its incidence is highest in Western and
Northern Europe and North America, moderate
in Japan, and low elsewhere in Asia. Although
the incidence of kidney cancer in Japan is lower
than in the other developed countries, there is
no doubt that there has been an increasing oc-
currence of this disease recently in Japan, which
may be partly due to the adoption of a Western
life style.
Obesity/overweight is associated with an in-

creased risk of several kinds of cancers, includ-
ing Kidney cancer. The prevalence of obesity/
overweight is lower in Japan compared with in
western countries; however, there has been a
rapid increase due to the phenomenon of the
Japanese adopting Western life styles and die-
tary habits. This in turn has led to a sharp in-
crease in insulin resistance syndromes such as
hypertension, dyslipidemia and diabetes melli-

tus. Hypertension is a risk factor for kidney can-
cer as well.
Smoking tobacco smoking is also a risk fac-

tor for Kidney cancer and although smoking by
people under the age of 20 years is prohibited
by law in Japan, 36.6% of male high school stu-
dents and 16.2% of female high school students
smoke more than once a month. As adolescent
smoking is a public health priority, an anti�
smoking education and program to be intro-
duced to school children at an early age is ur-
gently required.
As it is possible to intervene in order to re-

duce the prevalence and degree of obesity and
smoking, health education would seem to be
crucial tool in the fight against renal cancer. In
this paper, we discuss the risk factors for kid-
ney cancer (i.e., renal cell carcinoma) including
life styles.
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1. Introduction
In adults, 70�90% of cases of kidney cancer

are renal cell carcinoma, which arises from cells
of the proximal convoluted renal tubule 1,2,3). Re-
nal cell carcinoma accounts for 2�3% of all ma-
lignancies in Western countries 2,3,4)and 2% in Ja-
pan 5). The incidence of Kidney cancer and re-
sulting mortality has been increasing in recent
years 1,2,3). In Japan, the age�adjusted incidence of
kidney cancer has also increased; in 1975, 2.5/
100,000 person�years for males and 0.8/100,000
person�years for females; in 1993, 5.7/100,000
person�years for males and 2.1/100,000 person�
years for females; in 1996, 8.8/100,000 person�
years for males and 3.2/100,000 person�years
for females 5). Thus, kidney cancer is more com-
mon in males than females 1,2,3,5). The early diag-
nosis of kidney cancer with the increasing use
of renal imaging techniques such as ultra�
sonography and computer tomography may
partly explain the increase in rates of kidney
cancer 5). Such incidental kidney cancer in-
creased from 1980s and the rate of incidental
cancer in the total cases of kidney cancer is 70�
80% in these days 5).
The incidence of kidney cancer is highest in

Western, and Northern Europe and North
America, intermediate in Japan, and low else-
where in Asia 1,2,3). We cannot explain the lower
incidence of kidney cancer in Japan compared
with in other developed countries by a different
frequency of using imaging techniques because
in Japan, these techniques are more common
than the other developed countries. The differ-
ence in life styles between Japan and Western
countries may partly explain the difference in
the incidence of kidney cancer. Although the in-
cidence of kidney cancer in Japan is lower than
in the other developed countries, there is no
doubt that it has been increasing steadily in re-
cent years 5), and we speculated that this is
partly due to the adoption of the Western life
styles in Japan.
In this paper, we discuss the risk factors for

kidney cancer (i.e., renal cell carcinoma) includ-
ing life styles.

2. Tobacco
It is well known that tobacco smoking is as-

sociated with an increased risk of malignancies
of organs in direct contact with the smoke such
as the lung 6). Although the kidney is an organ
which does not have direct contact with the
smoke 6), smoking tobacco is also a risk factor for
kidney cancer 6,7,8,9,10,11). McLaughlin et al 7) found a
statistically significant dose�response association
in both sexes regardless of the measure used:
cigarettes per day, duration of use or pack
years 7). In addition, the increased risk of kidney
cancer remains even after stopping smok-
ing7,8,9,26,27). McLaughlin et al 7) found that the in-
creased risk of kidney cancer among ever�
smokers was more than half of the risk among
current smokers. However, there was an in-
verse relationship between kidney cancer risk
and time since smoking cessation 9).
Vecchia et al 9)demonstrated that the risk of

kidney cancer was inversely related with age at
which smoking tobacco began. Although smok-
ing by young people under 20 years is prohib-
ited by law in Japan, 36.6% of male high school
students and 16.2% of female high school stu-
dents smoke more than once a month 12). As ado-
lescent smoking is a public health priority, there
is an urgent requirement for the development
of an anti�smoking educational program to be
introduced to school children at an early age.

3. Obesity/overweight
Obesity is associated with an increased risk

of several kinds of cancers including kidney can-
cer 1). Yu et al 10) reported that obesity 10 years
ago was associated with an increased risk of
kidney cancer in a case control study although
obesity 1 year ago failed to show an increased
risk. Mellemgaard et al 13) reported that obesity
was a risk factor for kidney cancer in a cohort
study (Table 1). In their paper13), the increased
risk of kidney cancer due to obesity was
greater in women than in men while Yuan et
al 14) reported that the risk was similar between
sexes. Obesity is associated with an increased
risk of kidney cancer regardless of the presence
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of hypertension 14) , but hypertensive subjects
shows a greater risk 14) and the risk decreases in
the aged group 15).
The prevalence of obesity by WHO criteria

(a body mass index of 30.0 or greater) is low
(3%) in Japan compared with in Western coun-
tries (8% in Sweden, 20% in UK, 23% in USA) 16).
However, it has rapidly increased due to the
phenomenon of following Westernization of die-
tary habits16, 17, 18), which has led to the develop-
ment of insulin resistance syndromes such as
hypertension, dyslipidemia and diabetes melli-
tus 16, 17, 18).
The WHO Expert Committee in 1995 pro-

posed the term of overweight (a body mass in-
dex of 25.0 and greater) and drew attention to
the association of an overweight body with in-
creased mortality 19). Overweight people now
constitute more than half of adult population in
Western countries and in Japan the figure is 20�
25% 16). Yuan et al 14) reported that compared
with those with BMI of 21 or smaller, those
with body mass index of 24�25 were 1.5�fold
more likely to develop kidney cancer while
those with body mass index of 26�27 were 1.7�
fold more likely to do so. Since obesity/over-
weight is a risk factor for kidney cancer as well
as other cancers 1) and heart diseases 20, 21), a
health education program designed to prevent it
should be instigated immediately.

4. Kidney diseases
Kidney infections as well as kidney stones

have been reported to be risk factors for kidney
cancer 2,3,4,5,11). Kidney cyst also increases the risk
of kidney cancer 10). Acquired renal cysts, which
occur in end�stage renal disease with poorly
functioning kidneys, is associated with the de-
velopment of kidney cancer 2,3,4,5,22). Acquired re-
nal cysts were found in almost all of a group of
dialysis patients who received dialysis therapy
for more than 4 years 5). The relative risk is high
in younger patients and decreases with age 22).

5. Hypertension and anti�hypertensive agents
Hypertension 14,15,23,24) as well as anti�hyper-

tensive medication 14,23,24,25) has been reported to
be a risk factor of kidney cancer (Table 2). Lind-
bald et al 25) found an increased risk of kidney
cancer among the users of diuretics (men: stan-
dardized incidence rate, 1.28; 95% confidence in-
terval 1.07�1.54, women: SIR 1.42; 95% CI 1.17�
1.71). However, epidemiologic studies have not
been able to distinguish the effect of hyperten-
sion from those of anti�hypertensive medication
on the risk of developing kidney cancer 26). Ad-
ministration of diuretics or non�diuretic anti�hy-
pertensive agents for reasons other than hyper-
tension is not associated with an increased risk
of kidney cancer. Hypertension is often associ-
ated with obesity 27), and may necessitate the use
of these drugs 14).

Author Published year Relative Risk
Mellemgaard et al１３）

Obesity ＋／�
１９９１ Men １．５２

Women ２．６７

Yuan et al１４）

BMI ＞３０／BMI ＜２２
１９９８ Men ４．６

Women ４．０

Hypertension ７．０
No hypertension ３．２

Chow et al１５）

BMI ＞２５．９６／BMI＜２２．８５
２０００ �４９yr（Men） ２．５

５０�５９yr（Men） １．８
６０＋yr（Men） １．２

Table 1 Obesity and the risk of kidney cancer．
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6. Analgesics
There are several reports stating that the

heavy or long�term use of analgesics is a risk
factor of kidney cancer28, 29). Gago�Dominguez et
al 28) showed that a small dose of aspirin for car-
diovascular disease prevention did not increase
the risk of kidney cancer, although the regular
use of analgesics was associated with an in-
creased risk. Contrary to this however, Chow et
al 30) reported that the use of analgesics was not
associated with an increased risk of kidney can-
cer.

7. Conclusion
The incidence of kidney cancer and result-

ing mortality has been increasing in recent
years 1,2,3). Western, and Northern Europe and
North America have the highest incidence, in
Japan, the incidence is less and elsewhere in
Asia it is low1,2,3). Although the incidence of kid-
ney cancer in Japan is lower than in the other
developed countries, there is no doubt that over
recent years the incidence rate has been in-
creasing 5), and it is speculated that this may be
partly due to the westernization of Japanese life

styles
Obesity/overweight is associated with an in-

creased risk of several kinds of cancers, includ-
ing kidney cancer 1). The prevalence of obesity/
overweight is lower in Japan compared with in
Western countries 16); however, it has increased
rapidly due to the westernization of life styles
and dietary habits 16,17,18). This in turn has led to
the development of the insulin resistance syn-
drome such as hypertension, dyslipidemia and
diabetes mellitus 16, 17, 18). Hypertension 14,15,23,24) is a
risk factor for kidney cancer as well.
Tobacco smoking is also a risk factor for

kidney cancer 6,7,8,9,10,11). Although smoking under
the age of 20 years is prohibited by law in Ja-
pan, 36.6% of male high school students and
16.2% of female high school students smoke
more than once a month 12). As adolescent smok-
ing is a public health priority, there is an urgent
need for anti�smoking education program aimed
at school children of an early age.
The kidney cancer risk factors of obesity

and smoking could be avoided if an adequate
health education program were to be imple-
mented. Since it may be difficult to change ac-

Author Published year Agent Relative Risk
Fraser et al２３） １９９０ Anti�hypertensive agents ４．５１

Lindbald et al２５） １９９３ Diuretics Men １．２８
Women １．４２

Weinmann et al２４） １９９４ Any diuretics １．９
Thiazides １．９
Loop ３．１
Potassium�sparing ２．１
Chlorthalidone １．４

Any non�diuretic agents ２．０
Beta�blockers ２．５
Other non�diuretic agents ２．１

Yuan et al１４） １９９８ Any diuretics １．９
Thiazides １．９
Potassium�sparing ２．０

Table ２ Antihypertensive agents and the risk of kidney cancer
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quired life styles in adults, health education not
only for adults but also for children seems to be
very important.
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