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ABSTRACT'
Background. Chronic kidney disease (CKD) in children is a pro-
gressive and intractable condition that may severely impair the
child’s growth, development and quality of life. Epidemiological
information on pediatric CKD, particularly in Asians, is scant.

Methods. We conducted a nationwide, population-based
survey of Japanese children aged 3 months to 15 years with
pre-dialysis CKD to examine the prevalence of pediatric CKD
in Japan. CKD was classified according to newly established
criteria derived from reference serum creatinine levels in Japa-
nese children. Surveys were sent to 1190 institutions across

Japan to report on cases of pediatric CKD managed as of 1
April 2010.
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Results. A total of 925 institutions (77.7%) responded. Infor-
mation on 447 children was collected. When subdivided ac-
cording to our diagnostic criteria, 70.5% of children had stage
3 CKD, 23.9% stage 4 and 5.6% stage 5. The estimated preva-
lence of Japanese children with CKD was 2.98 cases/100 000
children. Of 407 CKD cases with non-glomerular disease, 278
(68.3%) had congenital anomalies of the kidney and urinary
tract (CAKUT). The newly established criteria showed good
validity compared with existing criteria, including the abbre-
viated Schwartz equation.

Conclusions. Findings from the first nationwide survey of pre-
dialysis CKD in Asian children indicate that the prevalence of
stage 3-5 CKD in children in Japan aged 3 months to 15 years
is 2.98 cases/100 000 children. Most children with CKD pre-
sented with non-glomerular disease, most frequently CAKUT.
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ORIGINAL

Improved management of CAKUT, including renoprotective
treatment and urological intervention, is required.

Chronic kidney disease (CKD) in children is a progressive and
intractable condition, with devastating effects on the patient’s
growth, development and quality of life. If left untreated, pedi-
atric CKD eventually progresses to end-stage renal disease
(ESRD), which requires long-term dialysis or repeated renal
transplantation. The mortality rate for children with ESRD on
dialysis is estimated to be 30-150 times that of the general
pediatric population [1, 2]. Therefore, it is particularly impor-
tant to detect CKD as early as possible, possibly by applying
simple but accurate screening of at-risk children. Early identi-
fication of these children can then allow the physician to
promptly introduce appropriate therapy that can prevent or
slow the progression of CKD to ESRD, reducing the incidence
of stage 5 CKD and to control comorbidity.

Epidemiological information on CKD in children is currently
limited, but this sort of information is necessary to understand
the extent of the problem, to identify populations at risk and to
determine the efficacy of current therapeutic interventions.
Although several studies have described the epidemiology of
pre-dialysis CKD in children in Western countries [3-10], very
few have focused on Asian children. It is also important to con-
sider that there may be differences in the epidemiology of CKD
among countries that may be due to racial differences, variations

‘in screening methods among medical institutions and differ-

ences in in-school screening programs. To address this problem
of limited information in Asian children and to assist subsequent
population-based surveys, we previously determined reference
serum creatinine (SCr) levels in Japanese children [11].

Our first objective in this study was to determine the preva-
lence of pre-dialysis CKD in a cross-sectional, nationwide
survey of Japanese children aged 3 months to 15 years with
pre-dialysis CKD. Stage 3-5 CKD was detected and classified
using newly established criteria derived from normal SCr
levels of age- and sex-matched Japanese children. Because
CKD is defined as a glomerular filtration rate (GFR) of <60
mL/min/1.73 m? (less than half of normal GFR) in the Kidney
Disease Outcomes Quality Initiative (K/DOQI) guidelines [12,
13] and the Kidney Disease: Improving Global Outcomes
(KDIGO) position statement [14] (corresponding to stage 3 or
worse), we focused on patients meeting this criterion and who
had not yet received dialysis or renal transplantation. Our
second objective was to determine the etiology of CKD as well
as the method of detection of CKD and the treatment modal-
ities used in routine clinical practice in Japan.

A 5 )

Establishment of new diagnostic criteria for CKD in

children

The new diagnostic criteria for stage 3-5 CKD were based
on previously established reference SCr levels of Japanese

K. Ishikura et al.

children [11]. Briefly, in that study, body length and SCr levels
were determined in 1151 healthy children aged 1 month to 18
years who presented at the facilities of the Committee of
Measures for Pediatric CKD and Tokyo Health Service Associ-
ation between 2008 and 2009. Reference intervals of SCr
against age were calculated in children aged 3 months to 11
years, and those against age and sex were calculated in children
aged 12-15 years.

According to the K/DOQI guidelines [12, 13] and KDIGO
position statement [14] for CKD, stage 3-5 CKD was classified
as GFR 30-59, 15-29 and <15 mL/min/1.73 m?, respectively
(<1/2, <1/4 and <1/8 of normal GFR, respectively), whereas
normal GFR was considered to be ~120 mL/min/1.73 m®.
Given that the GFR is inversely proportional to SCr for a given
body type and age [15], we classified stage 3-5 CKD as SCr
more than twice, four times and eight times, the median
normal SCr levels matched for age alone in children aged 3
months to 11 years (Table 1), or matched for age and sex in
children aged 12-15 years (Table 2).

Study design and population

This was a cross-sectional, nationwide, population-based
survey conducted by the Pediatric CKD Study Group in
Japan in conjunction with the Committee of Measures for
Pediatric CKD of the Japanese Society for Pediatric Nephrol-
ogy (JSPN). Two surveys were sent in August 2010 to a total
of 1190 institutions in Japan, including all institutions that
are members of the JSPN, all university and children’s hospi-
tals and all general hospitals with >200 beds, inviting them
to report cases of pediatric CKD that were managed as of 1
April 2010. We selected these types of hospitals because chil-
dren with apparent CKD were usually referred to institutions
meeting one of these criteria. The deadlines for the first and
second surveys were October 2010 and November 2010,
respectively.

The first questionnaire was designed to record the presence
and approximate number of children with stage 3-5 CKD in
each institution. The second questionnaire recorded data for
each case, including age, date of birth, sex, height, SCr level,
primary renal diagnosis and associated diseases, method of de-
tection, comorbidities and prescribed treatment. For the
purpose of this survey, only data recorded within 6 months of
1 April 2010 were included. The patient’s age was calculated
from the date of birth and the date of each measurement. This
questionnaire also recorded information for each institution,
including the SCr assay method used, and prescribed treat-
ment strategies. The respondents were asked to search their
medical records for patients with a confirmed diagnosis of
CKD or for patients with an abnormal SCr.

The inclusion criteria were as follows: (i) children with
CKD aged 3 months to 15 years at the time of 1 April 2010;
(ii) stage 3-5 CKD, as determined by the newly established di-
agnostic criteria and (iii) no prior treatment with dialysis or
renal transplantation. Only cases with kidney dysfunction that
had lasted for >3 months were included and cases with transi-
ent increases in creatinine were excluded.

The study was conducted in accordance with the ethical
principles set out in the Declaration of Helsinki, and with the
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Table 1 Dlagnostlc cnterla for stage 3 5 chromc kldney (hsease based on reference sermn

creatinine levels (mg/dL) of ]apanese chﬂdren aged 3 months to 11 years

Age 2.5th 50th 97.5th CKD stage 3 CKD stage 4 CKD stage 5
percentile percentile percentile

<2 years
3-5 months 0.14 0.20 0.26 0.41-0.80 0.81-1.60 >1.61
6-8 months | 0.14 022 - 517031 0.45-0.88 0.89-1.76 2177
9-11 months | 0.14 ' 0.22 1034 0.45-0.88 0.89-1.76 | =177
1 year 0.16 0.23 , 0.32 0.47-0.92 0.93-1.84 >1.85

2-11 (years)
2 ~ 0.17 0.24 0.37 ‘ 0.49-0.96 0.97-1.92 >1.93
3 0.21 027 10037 0.55-1.08 1.09-2.16 >2.17
4 0.20 0.30 ' 0.40 | 0.61-1.20 121-240 | >241
5 0.25 0.34 | 045 0.69-1.36 1.37-2.72 >2.73
6 0.25 034 0.48 0.69-1.36 1.37-2.72 >2.73
7 0.28 0.37 0.49 | 0.75-1.48 1.49-2.96 2297
8 0.29 0.40 -] .053 0.81-1.60 1.61-3.20 >3.21
9 0.34 0.41 1051 0.83-1.64 1.65-3.28 | >3.29
10 1030 0.41 0.57 0.83-1.64 1.65-3.28 >3.29
11 1 035 045 0.58 0.91-1.80 . 1.81-3.60 >3.61

Values were matched for age alone. Values for the 2.5, 50 and 97.5th percentiles are as presented in Uemura et al. [11]. Table reproduced
with the permission of the Japanese Society of Nephrology.

Table 3 Dlagnostlc crltena for'— stage 3—5 chromc k1dney dlsease based on reference serum

7» creatinine levels (mg/dL) of ]apanese male and female children aged 12-15 years

Age 2.5th percentile 50th percentile 97.5th percentile CKD stage 3 CKD stage 4 CKD stage 5

Males

(years)
12 0.40 = 0.53 0.61 1.07-2.12 2.13-4.24 >4.25
13 0.42 0.59 0.80 1.19-2.36 2.37-4.72 >4.73
14 0.54 0.65 0.96 1.31-2.60 2.61-5.20 >5.21
15 0.48 0.68 0.93 1.37-2.72 2.73-5.44 >5.45

Females

(vears)
12 0.40 0.52 0.66 1.05-2.08 2.09-4.16 2417
13 041 0.53 0.69 1.07-2.12 2.13-4.24 >4.25
14 0.46 0.58 0.71 . 1.17-2.32 2.33~-4.64 >4.65
15 047 0.56 0.72 1.13-2.24 2.25-4.48 >4.49

Values were matched for age and sex. Values for the 2.5, 50 and 97.5th percentiles are as presented in Uemura ef al. [11]. Table reproduced
with the permission of the Japanese Society of Nephrology

Pre-dialysis pediatric CKDinJapan
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