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Abstract There are racial differences in primary renal
diseases for end-stage renal disease (ESRD) and the inci-
dence and prevalence of cardiovascular disease (CVD). To
reduce the number of patients with both ESRD and CVD,
an effective screening method for CKD should be estab-
lished. In Japan, screening with the urine dip-stick test for
proteinuria has been used since 1972 targeting every child
and worker and since 1983 for every resident over 40 years
old. There are several reasons for continuing this screening
program. First, the positive rate of proteinuria is high in the
Japanese general population, especially subjects with nei-
ther hypertension nor diabetes. Most of these subjects have
no symptoms, and the only sign of renal disease is
asymptomatic urinary abnormalities. Second, the preva-
lence and incidence of glomerulonephritis, especially IgA
nephropathy, are high in the Japanese and Asian races, and
urinalysis is the only method for early detection of chronic
glomerulonephritis. Third, 10-year survival of the ESRD
patients due to glomerulonephritis was approximately
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twice that of ESRD patients due to diabetes and nephro-
sclerosis. Consequently, reducing the incidence of ESRD
due to glomerulonephritis is one of the best ways to reduce
the prevalence of ESRD. Furthermore, higher incidence of
ESRD in Asian races than in Caucasians was reported.
Proteinuria is known to be the best predictor for reducing
renal function, and the urine dip-stick test for proteinuria is
less expensive and is cost-effective. For an effective
screening strategy to reduce the ESRD population in Jap-
anese and Asians, universal screening with the urine dip-
stick test for proteinuria could be one solution.
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Introduction

The estimated global maintenance dialysis population is just
over 1.5 million patients [1]. The size of this population has
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been expanding at a rate of 7% per year. If current trends in
end-stage renal disease (ESRD) prevalence continue, the
ESRD population will exceed 2 million patients by the year
2010 [2]. At the end of 2005, patients with ESRD who
required renal replacement therapy (RRT) were 257,765 in
Japan. The prevalence of patients with ESRD was 1,797 per
million population, and the incidence of patients with ESRD
was 267 per million population in 2003 in Japan. Figure 1
shows yearly changes in the dialysis population from 1968 to
the present in Japan (Fig. 1) [3]. Japan has the largest
prevalence of ESRD patients in the world. Furthermore,
Japan was the fourth in terms of ESRD incidence patients
worldwide [4]. A health-related quality of life among dial-
ysis patients was also poor [5], and life expectancy of the
ESRD population is about half that of the general population
in Japan [3]. The growing dialysis population is emerging
not only to be a major global socio-economic problem, but
also a public health problem.

In 2002, the Kidney Disease Outcomes Quality Initiative
(K/DOQI) of the National Kidney Foundation gave a def-
inition and classification system for chronic kidney disease
(CKD) [6]. The definition and classification of CKD were
accepted by the international board of directors of Kidney
Disease: Improving Global Outcomes [7]. CKD was
defined in five stages based on the appearance of protein-
uria and GFR levels. It was estimated that there are 19.2
million US adults with CKD; patients with early stage
CKD had no symptoms, and the majority of individuals in
early stage CKD were undiagnosed, even in developed
countries [8, 9]. Furthermore, patients with CKD have an
increased risk of not only ESRD, but poor cardiovascular
outcomes and death [10-13]. A vast number of those with
moderate CKD die before they develop more advanced

300,000

CKD [14]. To reduce the number of patients with both
ESRD and cardiovascular disease (CVD), effective
screening and treatment methods for CKD should be
established [7, 15, 16]. However, primary renal diseases for
ESRD differ by race and area [17-20]. Also, the incidence
and prevalence of CVD and its mortality differ by race and
area [21, 22]. Consequently, the screening procedure for
CKD requires different approaches depending on the
patient’s race, habitual, and socio-economical status. We
should pay more attention to these differences to clarify a
strategy for an effective screening procedure.

In Japan, an annual urinalysis screening program was
introduced for every school child in 1973, for every
working adult in 1972, and for every resident older than
40 years of age in 1982 under the auspices of local gov-
ernments and the Ministry of Health, Labor and Welfare of
Japan. Also, an annual measurement of serum creatinine
was started in 1992 for every resident over 40 years of age
[23, 24], although most countries do not perform universal
urinalysis screening [25].

In this review, we will focus on our experiences with the
Japanese urinalysis screening program and its achievement,
problems, and reasons why it has continued until today.
Furthermore, we will discuss our strategies for screening
systems for CKD in Japan and in Asian populations, and
future perspectives.

Racial and geographical differences in primary renal
disease in Japan and other countries in terms of ESRD

At the end of 2005, patients with ESRD who required RRT
were 257,765 in Japan. The incidence of patients with
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Fig. 1 Yearly changes of maintenance dialysis patients in Japan. A linear increase of maintenance dialysis patients was observed. (Data source:

Japanese Society of Dialysis Therapy, registration data)
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ESRD was 36,063 in Japan [3]. Figure 2 shows interna-
tional comparisons of primary renal disease for those who
started RRT for ESRD treatment [3, 4, 26-28]. Not only
primary renal disease, but also the availability of ESRD
treatment, along with age and population growth, race and
the number of people with diabetes also vary between
countries and areas [29, 30]. As shown in Fig. 2, while the
proportion of diabetes was almost the same as in all
countries, the proportion of nephrosclerosis and glomeru-
lonephritis among countries was quite different. In Japan,
glomerulonephritis was the most frequent primary renal
disease for ESRD, actually accounting for more than 50%
of patients entering the ESRD program in Japan from 1969
to 1996. In Taiwan, which has the highest incidence of
ESRD patients in the world [4, 31], primary renal disease
in patients with ESRD showed almost the same pattern as
Japan.

Screening method for early detection of CKD

Most primary chronic glomerulonephritis is first mani-
fested as asymptomatic proteinuria and/or hematuria [32,
33]. Figure 3 shows clinical manifestation of IgA
nephropathy among 487 patients in Japan [34]. Approxi-
mately 68.2% of the patients with IgA nephropathy were

discovered by asymptomatic proteinuria and/or hematuria
[34]. For early detection of glomerulonephritis, urinalysis
has been considered one of the best methods [35, 36]. The
level of proteinuria is one of the strongest predictors for
renal function deterioration [24, 37-41]. Consequently, to
prevent an increase in the number of ESRD patients in
Japan, a dipstick urine examination has been continued
under the auspices of local governments and the Ministry
of Health, Labor and Welfare of Japan since 1972 [23, 24].
However, in 1989 the US preventive service task force
reported that routine dipstick urinalysis was not recom-
mended for asymptomatic persons [25]. Although
urinalysis screening may detect early glomerular diseases,
the efficacy of early treatment of glomerulonephritis had
not been studied in a randomized controlled trial at that
time [25]. Furthermore, as shown in Fig. 2, about half of
ESRD cases in the USA were due to hypertension or dia-
betes, which caused proteinuria after several years of
exposure to hypertension and diabetes, and few cases of
significant diseases had been detected with dipstick
screening for hematuria and proteinuria after reviewing
several population-based studies in both adults and chil-
dren [25]. Also, most other countries did not recommend
annual urinalysis screening for the same reasons [42].
Figure 4 shows yearly changes for the number of
patients starting RRT in three major primary renal diseases
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Fig. 2 Primary renal disease of new ESRD patients in several
countries. Most countries showed diabetes as the most frequent cause
of new ESRD. The proportion of nephrosclerosis and glomerulone-
phritis among those countries was quite different. In Asian countries,

USA Germany Australia

the proportion of glomerulonephritis was three to five times more than
the proportion of nephrosclerosis as primary renal disease for ESRD.
However, this tendency was not observed in the USA and European

countries
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Fig. 3 Clinical manifestation of 350
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in Japan. Recently the number of ESRD cases due to glo-
merulonephritis has decreased in Japan [20, 43]. There are
several reasons for this decrease. One is an improvement in
the prognosis of patients with IgA nephropathy. IgA
nephropathy is the most common glomerulonephritis
worldwide [44, 45], and 68.2% of patients with IgA
nephropathy were detected by the Japanese urinalysis
screening program as mentioned above [23, 34]. Early
referral to a nephrologist and starting early treatment were
established by this program [20, 43]. Although treatment

@ Springer

methods for protenuric subjects were an angiotensin con-
verting enzyme (ACE) inhibitor [46] or angiotensin
receptor blocker (ARB) [47], treatment methods for IgA
nephropathy were diverse, including steroids [48, 49],
immunosuppressants [49] and tonsillectomy [50, 51],
which showed superior results than treatment to ACEI or
ARB alone. In countries or races where glomerulonephritis
was the frequent primary renal disease for ESRD, such as
Japan and Asian countries, universal dip-stick proteinuria
screening is recommended.
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Racial difference of proteinuria prevalence

Boulware et al. [52] reported that annual screening for
proteinuria in US adults was not cost-effective because the
prevalence and incidence of proteinuria were very low.
However, selective annual testing focusing on high-risk
groups is highly cost-effective. They reported that annual
screening starting at age 60 years or older is cost-effective
for persons with neither hypertension nor diabetes, and
annual screening from ages 30 to 70 years is highly cost-
effective for persons with hypertension. Table 1 shows the
prevalence of proteinuria from NHANES III [53] and
annual urinalysis data held in Ibaraki prefecture in Japan
[54]. As shown in Table 1, the prevalence of proteinuria
in US adults aged 60 years or older with neither hyper-
tension nor diabetes was 0.8%, while the prevalence of
proteinuria in Japanese adults with neither hypertension
nor diabetes of same age group was 1.8%. Furthermore,
the prevalence of proteinuria in US adults with hyper-
tension was 2.2%, but the prevalence of proteinuria in
Japanese adults with hypertension was 3.3%. Iseki et al.
[55] reported that the positive rate of proteinuria in
screened subjects was as high as 5.3% among 106,177
subjects in Okinawa, Japan. This high prevalence of
proteinuria in the overall Japanese population supported
the idea that annual urinalysis screening for the whole
population in Japan might be cost-effective. A striking
difference between the Japanese population and US pop-
ulation is the high prevalence of proteinuria in Japanese
adults with neither hypertension nor diabetes. Most of
these subjects have no symptoms, and the only sign of
renal disease is asymptomatic urinary abnormalities [56].
The Malay race, a Southeast Asian population, also
showed a high prevalence of proteinuria [57].

Proteinuria is a better risk marker for developing ESRD
than impaired renal function

Both proteinuria and impaired renal function predict a
worse prognosis with respect to cardiovascular morbidity
and mortality [10-13]. Subjects with proteinuria showed
three times faster GFR loss than both control and
impaired renal function subjects [58]. Therefore, pro-
teinuria is a better risk marker than impaired renal
function in population screening of individuals to identify
who is at risk for developing ESRD [58]. Hallan et al.
[59] reported that during an 8-year follow-up, only 38 of
3,069 people (1.2%) with impaired renal function (CKD
stage 3 or later) progressed to ESRD, while Iseki et al.
[37] reported that during a 17-year follow-up, 186 of
5,436 people (3.4%) with proteinuria progressed to
ESRD.

5

Table 1 Prevalence of proteinuria in US and Japan

Age range (years) Total

40-49 50-59 60-69 70-79 80
Whole population
Japan
Number 18,639 35,212 49,249 30,561 2,941 136,602
Proteinuria (%) 1.0 14 2.2 3.3 5.1 2.1
USA
Number 2,330 1,680 2,078 1,524 1,011 8,623
Proteinuria (%) 0.8 1.1 1.7 2.3 4.7 1.8
Diabetic population
Japan
Number 334 1,509 3,401 27317 214 7,775
Proteinuria (%) 5.1 6.2 6.1 8.2 9.8 6.8
USA
Number 149 194 325 257 129 1,054
Proteinuria (%) 7.4 5.3 54 6.8 125 6.8
Non-diabetic hypertensive population
Japan
Number 2,602 9,899 21,765 17,423 1,873 53,562
Proteinuria (%) 3.2 2.5 3.0 3.7 59 33
USA
Number 661 645 1,033 841 641 3,821
Proteinuria (%) 1.7 1.5 1.7 1.8 4.8 2.2
Non-diabetic non-hypertensive population
Japan
Number 15,703 23,804 24,083 10,821 854 75,265

Proteinuria (%) 0.5 0.7 0.9 1.7 2.1 0.9
USA
Number 1,503 829 710 417 233 3,692

Proteinuria (%) 0.1 0.2 0.7 1.2 0.5 0.4

Data source: USA: NHANES III, macroalbuminuria, Japan: annual
urinalysis screening data held in Ibaraki prefecture, Japan in 2001

There are several reasons for the large dialysis popula-
tion in Japan, including a low transplantation rate, full
coverage of medical expenses for dialysis patients and an
excellent survival rate after initiation of RRT. From the
Japan ESRD registry, 10-year survival of the ESRD pop-
ulation is 52.7% for glomerulonephritis, 28.0% for
diabetes, and 27.0% for nephrosclerosis (hypertensive
nephropathy) [3]. Consequently, to reduce the prevalence
of ESRD patients effectively in Japan, both increasing
kidney transplantation and decreasing the incidence of
ESRD due to glomerulonephritis are effective methods.

Furthermore, there are several reports about a higher
incidence of ESRD in Asian races than in Caucasians
[60-62]. Reasons for these differences are unclear, but
genetic [60, 63] and environmental differences [64] are
related. Further studies are needed to clarify about these
points.
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Future strategy for CKD screening in Japan

Chronic kidney disease was first proposed by K/DOQI, and
it was accepted by KDIGO; however, most written stan-
dards and effective CKD perspectives are suitable for
Caucasians or people living in Western countries [65, 66].
One example is CVD morbidity and mortality differences
between Japanese and Caucasians. Hollan et al. [67]
reported that the prevalence of CKD in the USA and
Norway was the same, and the occurrence of CVD in CKD
patients in Norway was almost the same as in the US
population, while the proportion of heart disease and stroke
among CVD patients was identical between Norway and
the USA [21]. During an 8-year observation period, 2,604
of 5,640 deaths were from CVD, and 691 of 2,604 deaths
(26.5%) had CKD stage IIl or higher in Norway [59].
However, during a 10-year observation period, 1,932 of
6,906 deaths were from CVD, while only 307 subjects
(15.9%) had CKD in Japan [68], and the Japanese general
population had an incidence of CVD among CKD subjects
that was much lower than the US population [69].

Another example is the indication for microalbuminuria.
Previous studies in general Western populations have
suggested that microalbuminuria was a significant predic-
tor for both coronary heart disease and stroke [70, 71].
Some people proposed that universal testing for microal-
buminuria should be considered [72-74]. However, the
prevalence of microalbuminuria in mass screening was
11.8-17.8% of the study population in Asians [75, 76],
which was a several times higher positive rate compared to
the USA [53]. It is possible to improve microalbuminuria
by using ARB, ACEI and statins [74, 77-81] and to avoid
the development of both ESRD and CVD. However,
medical fees for follow-up and prescriptions of these drugs
are very expensive, especially in countries and for races
with a high prevalence of microalbuminuria. Furthermore,
urinary albumin and creatinine ratio testing is more
expensive than the urine dip-stick test for proteinuria.
Consequently, universal screening with the urine dip-stick
test for proteinuria is suitable for most countries or races
that have a high prevalence of proteinuria such as Asians
and Japanese. However, there are lifestyle modifications;
along with a higher prevalence of diabetes in the general
population and a higher incidence of stroke and stroke
mortality in Japan, we might have to change urinalysis
screening policy from the urine dip-stick test for protein-
uria to microalbuminuria in the near future.

In summary, universal screening with the urine dip-stick
test for proteinuria has been used in Japan. There are
several reasons for continuing this screening program.
First, the positive rate of proteinuria is high in the Japan-
ense general population. Second, the prevalence and
incidence  of  glomerulonephritis, especially IgA
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nephropathy, are high in Japan. Third, urinalysis is the only
method for early detection of most chronic glomerulone-
phritis. Fourth, reducing the incidence of ESRD due to
glomerulonephritis is one of the best ways to reduce the
prevalence of ESRD. Furthermore, the death rate due to
CVD was the same between Japan and the USA. Although
CKD is one of the important risk factors for CVD in the
Japanese general population, the Japanese incidence of
CVD and mortality due to CVD among CKD subjects were
lower than those of Caucasians. Japanese and Asians
should focus on reducing ESRD and subjects with reduced
renal function. To do this, universal screening with the
urine dip-stick test for proteinuria could be one solution.
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