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Table 1. Participant Characteristics
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Development Data Set

Validation Data Set

No. of participants (men/women)
Age (y)

Serum creatinine (mg/dL)
Albumin (g/dL)

Serum urea nitrogen {mg/dL)
GFR (mL/min/1.73 m?)

413 (262/151)
51.4 = 16.5 (18-88)
1.62 + 1.59 (0.41-10.75)
3.80 * 0.64 (1.70-5.20)
22.0 + 15.5 (5.0-107.3)
59.1 = 35.4 (3.0-199.3)

350 (203/147)
53.9 + 17.5 (19-91)
1.57 + 1.38 (0.34-10.28)
3.91 + 0.56 (1.70-5.10)
22.4 + 14.2 (6.1-81.2)
57.2 = 34.7 (2.6-228.7)

0-29 108 (26%) 93 (27%)
30-59 115 (28%) 113 (32%)
60-89 102 (25%) 73 (21%)
>90 88 (21%) 71 (20%)
Creatinine clearance (mL/min/1.73 m?) 81.2 = 47.2 (3.1-274.1) 79.7 + 44.9 (5.3-268.5)
Height (cm) 163.3 = 8.8 161.6 = 9.5
Weight (kg) 61.0 £ 12.9 60.4 =127
Body surface area (m?) 1.65 + 0.19 1.63 = 0.19
Diagnosis
Chronic glomerulonephritis 219 173
Acute glomerulonephritis 4 3
RPGN 10 4
Interstitial nephritis 6 3
Diabetes mellitus 46 44
Polycystic kidney disease 2 0
Nephrosclerosis 25 30
Lupus 10 3
Kidney donor 1 10
Kidney recipient 9 2
Hereditary nephritis 3 1
Hypoplasia 3 0
Unilateral nephrectomy 6 3
Miscellaneous 69 74

Note: Conversion factors for units: serum creatinine in mg/dL to pmol/L, X88.4; urinary albumin in g/dL to g/L, X10; serum
urea nitrogen in mg/dL to mmol/L, x0.357; GFR in mL/min/1.73 m? fo mL/s/1.73 m?, X0.01667.

Abbreviations: GFR, glomerular filtration rate; RPGN, .

Hitachi creatinine auto-analyzer, model 7170 (Hitachi, To-
kyo, Japan) and enzyme solution (Preauto-SCrE-N; Daiichi
Pure Chemicals Co, Tokyo, Japan). SCr values obtained in
the central laboratory were compared with those of the
Cleveland Clinic (Cleveland, OH) by using a calibration
panel of 40 samples. provided by Dr Frederick Van Lente,
Cleveland Clinic.

Comparison of Measured Versus Expected Creatinine
Excretion

Creatinine excretion was measured in 90-minute urine
samples obtained during Cin measurements and predicted
based on previously published formulas.

Creatinine excretion rates were based on published equa-
tions for Japenese™ and whites®' and are given in the notes
to Table 2.

Development of the Correction Coefficient for the
IDMS-MDRD Study Equation
The new Japanese coefficient to modify the IDMS-

MDRD Study equation’ for Japanese was calculated from
the development data set of 413 participants. The coefficient

was derived by minimizing the root mean squared error
(RMSE) of the estimate calculated as the square root of (sum
of squared errors of the estimate/[N]).

Development of the New Equations for Japanese

The new 3- and 5-variable Japanese equations were de-
rived in the development data set by using a multiple linear
regression model and the variables age, sex, and SCr, SUN,
and serum albumin levels in relation to measured GFR
(mGFR). Al variables were log transformed.

Development of the Correction Coefficient for the CG
Equation

The CG equation was modified by a Japanese CG coeffi-
cient that was calculated in the development data set. The

correction coefficient was determined by minimizing the
RMSEs of the estimate.

Validation of Equations

GFR was estimated by using all equations and com-
pared with mGFR in the development and validation data
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Table 2. Participant Characteristics

Men (n = 462) Women (n = 296)

Age (y) 53.7 £ 17.1 50.8 + 16.8
Height (cm) 167.4 7.4 1549 + 6.3
Weight (kg) 65.7 + 11.9 527 £ 9.5
Body surface area (m?) 1.74 = 0.16 1.49 + 0.13
Body mass index (kg/m?) 234+ 37 220+ 38
Measured creatinine

excretion (mg/kg/d) 20.2=08 16.7 + 4.6
Estimated creatinine

excretion (for

Japanese) 184 =12 143 = 1.0
Estimated creatinine

excretion (for whites) 19.0x29 16.1 =19

Note: Data expressed as mean = SD. Measured creati-
nine excretion was obtained during the measurement of
inulin clearance. Expected creatinine excretion for Japanese
was calculated by using the following equations: Creatinine
excretion rate (mg/kg/d) = 22.1 — 0.068 x Age (in men) or
17.2 — 0.057 x Age (in women). Estimated creatinine excre-
tion for whites was calculated by the following equations:
Creatinine excretion rate (mg/kg/d) = 28.2 — 0.172 X Age (in
men)or21.9 — 0.115 X Age (in women).

sets. We compared all equations. but specifically focused
on the comparison in the validation data set of the
IDMS-MDRD Study equations modified by the previ-
ously published ISN Chronic Kidney Disease Initiative
(JSN-CKDI) coefficient and the new Japanese coetficient,
as well as the JSN-CKDI equation and new Japanese
equations. Meltrics for comparison were RMSE. bias,
accuracy, and 1*. The RMSE of GFR estimated by using
the equation was calculated as the square root of (sum of
squared errors of the estimate/[N]). Bias of the equations
was expressed as the mean difference between eGFR and
mGFR (eGFR — mGFR). Accuracy was expressed as
percentage of participants with eGFR less than 15% and
30% from mGFR. RMSE and correlation coefficients
were computed on the raw scale. Data sets were combined
for correlation between eGFR and mGFR. Intercepts and
slopes were evaluated in a linear regression model.

Statistical Analysis

Data are expressed as mean * SD. Measured versus
predicted creatinine excretion was compared by using
Student t-test. Creatinine values were calibrated by using
the calibration panel and evaluated by means of linear
regression. Differences in accuracy of eGFR were evalu-
ated between equations by means of x tests. Differences
in bias of eGFR were evaluated between equations by
using Student t-test. A difference with P less than 0.05
was considered statistically significant. Statview, version
4.02 (SAS Institute, Cary, NC), and IMP, version 6.02
(SAS Institute), were used for statistical analysis and
calculation of correction factors and confidence intervals
(ClIs).

985

RESULTS

Patient Characteristics in the Development and
Validation Populations

Characteristics of the development population
(n = 413) and validation population (n = 350)
are listed in Table 1. Distributions of participant
numbers by cause of kidney disease and mean
age, SCr level, albumin level, SUN level, height,
weight, and body surface area were similar be-
tween the 2 populations. Mean Cin was also
similar between them at 59.1 * 35.4 mL/min/
1.73 m® in the development population and
572 = 34.7 mL/min/1.73 m? in the validation
population. Proportions of participants with
mGFR less than 60 mL/min/1.73 m?* were 54%
in the development population and 60% in the
validation population.

Body Size and Creatinine Excretion

Body size and creatinine excretion in the com-
bined development and validation data sets are
listed separately for men and women in Table 2.
The creatinine excretion rate was greater in men
than women (20.2 versus 16.7 mg/kg/d). Mea-
sured values were significantly, but not substan-
tially, greater than expected values for both Japa-
nese (P < 0.001) and whites (P < 0.001).

4.0

30 r

20

Creatinine value of Cleveland clinic
(mg/dL)

7 Intercept: 0,005 (C1: -0.032 100.043)
e Stope: 1.020{CE 0.996 to 1.044)

e

U] Lo 20 0 40

Creatinine value of central laboratory
(mg/dL)

Figure 1. Correlation between creatinine values of the
Cleveland Clinic and a central laboratory. Y = X (solid
line), and regression line (dotted line). Abbreviation: Cl,
confidence interval.
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Table 3. Intercepts and Coefficients for GFR-Estimating Equations in the Development Population

Exponent-
Exponent- Coefficient of Continuous Parameters (95% Ci) Transformed
Transformed Coefficient Of
Intercept Dichotomous
Equation (95% Cl} SCr Age SUN Alb Variables (85% Cf)
IDMS-MDRD 175 -1.154 -0.203 - - 0.742 if female
Study 1.01 if white
1.212if black
1 175 -1.164 ~0.203 - - 0.742 if female
0.741 if Japanese
2 171 -1.004 -0.287 - - 0.782 if female
3 175 ~1.154 -0.203 - - 0.742 if female
0.808 if Japanese
(0.728 to 0.829)
4 194 —-1.094 -0.287 - - 0.739 if female
(14310262)  (—1.139t0 —1.048) (—0.366 to —0.208) (0.695 10 0.786)
5 142 ~0.923 -0.185 -0.233 0.414 0.772 if female
(93t0217)  (-0.997to —0.849) (~0.2631t0 —0.108) (-0.31910 —0.148) (0.272t0 0.557) (0.72810 0.818)
6 - - - - - 0.85 if female
(0.769 to 0.810)

Equation 1: IDMS-MDRD Study equation with previously reported JSN-CKDI coefficient: eGFR = 0.741 X 175 X
SCr154 x Age™02%% x 0.742 (if female).

Equation 2: Previously reported JSN-CKD! equation: eGFR = 171 X SCr~1-9%% x Age~ 9287 x 0.782 (if female).

Equation 3: IDMS-MDRD Study equation with new Japanese coefficient: €GFR = 0.808 X 175 X SCr1154 x Age 0208
X 0.742 (if female).

Equation 4: New 3-variable Japanese equation: eGFR = 194 X SCr~ 1994 x Age 9287 x 0.739 (if female).

Equation 5: New 5-variable Japanese equation: eGFR = 142 X SCr0923 x Age 0185 x AIbO-4** x SUN™%2%3 x 0.772 (if
female).

Equation 6: 0.789 X CG equation: eGFR = 0.788 X (140 — Age) X BW/SCr/72 x 1.73/BSA X 0.85 (if female).

Abbreviations: Alb, albumin; BSA, body surface area; BW, body weight; CG, Cockeroft-Gault; Cl, confidence interval; CKDI,
Chronic Kidney Disease Initiative; eGFR, estimated glomerular filtration rate; IDMS, isotope dilution mass spectrometry; JSN,
Japanese Society of Nephrology; MDRD, Modification of Diet in Renal Disease; SCr, serum creatinine; SUN, serum urea nitrogen.

minute renal Cin test. The median coefficient of
variation for Cer was 13.3%. Cin and Ccr signifi-
cantly correlated (r = 0.889; 7 = 0.790). The
slope was 0.698 (95% CI, 0.672 to 0.724) and the
intercept was 2.339 (95% CI, 0.143 to 4.622).
Cer was significantly greater than Cin, and the
correction coefficient for the bias was deter-
mined to be 0.715 (95% CI, 0.703 to 0.726).

Calibration of Creatinine Assays

Creatinine values for the calibration panel
assigned in our laboratory were compared with
values assigned by Cleveland Clinic Laboratory
(Fig 1). Mean SCr level was 1.415 = 0.100 (SEM)
versus 1.449 *+ 0.102 mg/dL. Creatinine values
correlated highly with values assigned by the Cleve-
land Clinic as judged by the intercept of 0.005
(95% C1, —0.0032 to 0.043), close to zero, and the
slope of 1.020 (95% ClI, 0.996 to 1.044), close to
1.0. Because there was no significant systemic bias,
creatinine values were not adjusted in the present
study.

eGFR Equations

All equations are listed in the notes to Table 3.
The new Japanese correction coefficient calcu-
lated for modification of the IDMS-MDRD Study
equation was 0.808 (95% CI, 0.728 to 0.829;

Cinand Cr equation 3) in the development population,

Cin and Cer were measured simuitaneously in
757 patients. Mean serum inulin concentrations
were 18.4 = 49, 183 * 5.1, and 19.3 = 5.9
mg/dL at 45, 75, and 105 minutes, respectively.
The median coefficient of variation for Cin was
10.9% (95% CI, 5.8 to 20.4) during the 90-

whereas the previously reported coefficient was
0.741 (equation 1), as listed in Table 3.

Using the development data set, we derived a
new 3-variable Japanese equation (equation 4)
and a new 5-variable Japanese equation (equa-
tion 5; Table 3).
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Table 4. Performance of GFR-Estimating Equations in the Development Popuiation

Accuracy

Equation RMSE (mL/min/1.73 m?) Within 15% of mGFR (95% Cl) Within 30% of mGFR (95% Cl)

IDMS-MDRD Study 23.6 36 (32-41) 59 (55-64)
equation
Equation 1 18.4 38 (34-43) 73(69-77)
Equation 2 19.2 39 (35-44) 73 (68-77)
Equation 3 17.6 44 (39-48) 77 (72-81)
Equation 4 17.3 44 (39-48) 78 (74-82)
Equation 5 16.4 52 (47-57) 83 (79-86)
Equation 6 17.7 44 (39-49) 76 (72-80)
15% Accuracy Level 30% Accuracy Level
IDMS Eq1 Eq2 Eq3 Egq4 Eg5 IDMS Eq1 Eq2 Eq3 Eq4 Egs

IDMS IDMS
Eq1 0.6 Eq1 <0.001
Eqg2 0.4 0.7 Eq2 <0.001 0.9
Eq3 0.03 01 0.2 Eq3 <0.001 0.2 0.2
Eq4 0.03 0.1 0.2 0.9 Eq4 <0.001 0.09 0.06 0.6
Eq5 <0.001 <«<0.001 <0.001 0.01 0.01 Eq5 <0.001 <«<0.001 <0.001 0.03 0.1
Eq6 0.03 0.1 0.2 0.9 0.9 0.02 Eq6 <0.001 0.3 0.3 0.8 05 0.02

Note: Accuracy given as percentage of participants whose estimated GFR was within 15% or 30% of measured GFR.
Abbreviations: Cl, confidence interval; Eq, equation; GFR, glomerular filtration rate; IDMS, isotope dilution mass
spectrometry; MDRD, Modification of Diet in Renal Disease; RMSE, root mean squared error.

The CG equation was modified with a correc-
tion coefficient. The Japanese coefficient of 0.789
(95% CI, 0.769 to 0.810) was obtained from the
development data set and is provided as equation
6 in Table 3.

Comparison of Performance of the Equations

Performance in GFR estimation was evaluated
among equations by using the development and
validation data sets based on RMSE, bias, and
accuracy of eGFR in reference to mGFR.

Accuracy in the Development Data Set

Performance of each derived equation was
evaluated by using the development data set, as
listed in Table 4. Bias is not compared because it
is expected to be approximately zero for equa-
tions developed in the development data set.
There were no significant differences in accuracy
within 15% or 30% between equations 3 and 1 or
between equations 4 and 2, reflecting no signifi-
cant different in precision.

Bias and Accuracy in the Validation Data Set

Performance of each derived equation was
evaluated by using the validation data set, as

listed in Table 5. Bias was significantly less in
equation 3 than in equation 1 (P = 0.002) and in
equation 4 than in equation 2 (P < 0.001).
Equation 3 provided GFR with significantly bet-
ter accuracy within 15% than equation 1 (P =
0.02), but no significant difference in accuracy
within 30% deviation (P = 0.6) between the 2
equations. There was a trend toward improved
accuracy within 15% and 30% between equa-
tions 4 and 2 (P = 0.06). Equation 5 performed
similarly to equation 4.

Correlation Between eGFRand mGFR

The correlation between eGFR and mGFR
was evaluated in the combined population as
shown for each equation in Fig 2. Intercepts and
slopes for equations are listed in Table 6.

DISCUSSION

We previously reported that eGFR calculated
using either the IDMS-MDRD Study equation
modified by using the JSN—CKDI coefficient
(0.741; equation 1) or the JSN-CKDI equation
(equation 2) was more accurate than the unmodi-
fied MDRD Study equation in Japanese individu-
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Table 5. Performance of GFR-Estimating Equations in the Validation Population

Accuracy

Equations RMSE (mL/min/1.73 m2) Bias (mL/min/1.73 m?2) Within 15% of mGFR (95% Cl) Within 30% of mGFR (95% Cl)

IDMS-MDRD Study 252 12.0x22.2 39 (34-45) 59 (54-64)
equation
Equation 1 19.9 -5.9+19.0 34 (29-39) 72 (67-76)
Equation 2 20.3 —-7.9 =187 36 (31-41) 73 (69-78)
Equation 3 19.4 —1.3 £ 19.4% 43 (38-48) 73 (59-78)
Equation 4 19.1 —2.1 +19.0f 43 (38-48) 75 (70-79)
Equation 5 17.7 -1.2*x176 49 (44-54) 79 (75-83)
Equation 6 19.4 —1.7 = 19.6 45 (40-50) 75 (70-79)
P
15% Accuracy Level 30% Accuracy Level
IDMS Eq1 Eq2 Eq3 Egq4 EqS iDMS Eqt Eq2 Eq3 Eq4 Eq5

IDMS IDMS
Eqgt 0.1 Eq1 <0.001
Eq2 0.4 0.5 Eq2 <0.001 0.6
Eq3 0.4 0.02 0.08 Eq3 <0.001 0.6 0.9
Eq4 0.3 0.01 0.06 09 Eq4 <0.001 0.3 0.06 06
Eq5 0.01 <0.001 <0.001 01 0.1 Eq5 <0.001 0.02 0.08 0.08 0.2
Eq6 0.1 0.003 0.02 0.5 0.6 0.3 Eq6 <0.001 0.3 0.7 0.7 0.9 0.2

Note: Accuracy given as percentage of participants whose estimated GFR was within 15% or 30% of measured GFR.
Abbreviations: Cl, confidence interval; Eq, equation; GFR, glomerular filtration rate; IDMS, isotope dilution mass
spectrometry; MDRD, Modification of Diet in Renal Disease; RMSE, root mean squared error.

als.'” The present study verifies our previous
results, and accuracy of GFR estimation is im-
proved further by means of newly derived equa-
tions, the modified IDMS-MDRD Study equa-
tion with the new Japanese coefficient (0.808,;
95% CI, 0.728 to 0.829; equation 3) and the new
3-variable equation (equation 4). Bias was signifi-
cantly reduced in equation 3 and 4 from that in
equations 1 and 2 in the validation population.
We also developed a 5-variable equation (equa-
tion 5). The new Japanese equations and the new
Japanese coefficient for the IDMS-MDRD Study
equation provided more reliable eGFRs in Japa-
nese individuals. The present study had a larger
number of participants than the previous study,
and all samples were assayed for inulin and
creatinine in a central laboratory.

In both the previous'®'? and present studies,
the original IDMS-MDRD Study equation
overestimated GFR in comparison to mGFR
by using Cin in Japanese patients with CKD
(Fig 2). The correction coefficient less than 1.0
indicates lower SCr levels in Japanese than in
whites in the MDRD Study for equivalent
levels of GFR.

SCr level is affected by 3 major factors: level
of kidney function, skeletal muscle mass,” and
amount of protein intake.”” In the steady state,
creatinine excretion is a measure of creatinine
generation from muscle or protein intake. Our
data suggest that creatinine excretion was slightly
greater than expected per kilogram of body
weight, but less than observed in the MDRD
Study because of lower body weight. Mean creat-
inine excretion values were 20.2 and 16.7 mg/
kg/d in men and women in our study compared
with 19.2 and 15.8 mg/kg/d in the MDRD Study,
respectively.” Mean body weight was 60 kg in
our study compared with 79 kg in the MDRD
Study. Mean body mass index (BMI) was 23
kg/m? in the present study and 27 kg/m? in the
MDRD Study.*

Differences in creatinine excretion, body
weight, and BMI between participants in our
study and the MDRD Study are consistent with
studies that have shown a mean skeletal muscle
mass assessed by means of magnetic resonance
imaging data significantly less in Japanese (men,
24.8 + 3.5 kg; women, 14.7 = 2.3 kg)** than in
North Americans (men, 33.0 * 5.3 kg; women,
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Figure 2. Correlation be-
tween estimated glomerular fil-
tration rate (¢GFR) using each
equation and measured GFR
(mGFR) in the combined popu-
lation. (A) mGFR versus eGFR
and (B) eGFR minus mGFR
versus eGFR. Smoothed lines
show the fit of the data. Abbre-
viations: IDMS-MDRD, isotope
dilution mass spectrometry
Modification of Diet in Renal
Disease.
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American men.”> SCr values were lower and
remained constant until age 70 years in Japanese
for both men and women,>® whereas values were
greater and increased after age 40 years in whites
and blacks®”: 0.831 mg/dL at age 20 to 39 years,
0.822 mg/dL at age 40 to 59 years, and 0.868
mg/dL at age 60 to 79 years in Japanese men
versus 0.865 mg/dL. at age 20 to 39 years, 0.883
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Table 6. Intercepts and Slopes for GFR-Estimating Equations

Equations Intercept (95% C1) Slope (95% Cl) R2
IDMS-MDRD Study 6.1(3.51t08.6) 0.740 (0.708 to 0.771) 0.731
equation
Equation 1 6.1(3.5108.6) 0.998 (0.955 to 1.041) 0.731
Equation 2 1.8(—0.9t04.5) 1.123 (1.076 to0 1.170) 0.743
Equation 3 6.1(3.5108.6) 0.915 (0.876 to 0.955) 0.731
Equation 4 51(25107.7) 0.943 (0.903 to 0.983) 0.738
Equation 5 4.5(2.11t06.9) 0.944 (0.907 to 0.980) 0.770
Equation 6 6.7 (4.1109.3) 0.908 (0.869 to 0.948) 0.730

Abbreviations: Cl, confidence interval; GFR, glomerular filtration rate; IDMS, isotope dilution mass spectrometry; MDRD,

Modification of Diet in Renal Disease.

mg/dL at age 40 to 59 years, and 0.998 mg/dL at
60 years and older as calibrated to IDMS-
traceable creatinine in white men. Mean noncali-
brated SCr values in the Third National Health
and Nutrition Examination Survey (NHANES
11I) were 1.14 mg/dL at age 20 to 39 years, 1.16
mg/dL at age 40 to 59 years, and 1.28 mg/dL at
60 years and older*® in white men (calibrated
SCr = [SCr — 0.23] X 0.95).2%*° After age 50
years, urinary creatinine excretion decreases as
body weight decreases in Japanese men. How-
ever, in whites body weight is not as good a
marker to estimate urinary creatinine excretion
as muscle mass. Lean body mass, not body
weight, correlates with urinary creatinine excre-
tion and muscle mass in whites.?'

Differences in muscle mass are parallel to
differences in obesity. The obese population
(BMI > 25 kg/m?) increases with age in white
Americans: 61% at age 20 to 39 years, 70% at
age 40 to 59 years, and 74% at 60 years and
older.*> However, obesity decreases after age 50
years in Japanese men: BMI greater than 25
kg/m? is 20% at age 20 to 29 years, 28.9% at age
30 to 39 years, 32.7% at age 40 to 49 years,
30.8% at age 50 to 59 years, 29.7% at age 60 to
69 years, and 26% at 70 years and older (Japa-
nese Ministry of Health, Labor, and Welfare). It
was reported that an increase of 5 kg/m” in BMI
resulted in increase of 1.1% in SCr level.>® With
aging, skeletal muscle mass and protein intake
decrease at a greater rate in Japanese than in
whites, whereas the prevalence of obesity in-
creases in whites, but not Japanese.

Altogether, these data are consistent with a
correction coefficient less than 1.0 for modifica-
tion of the MDRD Study equation for Japanese.
In contrast, the correction coefficient for Chinese

is 1.233. Possible explanations for the large dif-
ference in correction coefficients between Japa-
nese and Chinese studies may be differences in
muscle mass in the study populations, creatinine
assays, or GFR measurement methods. Addi-
tional study is required to understand the differ-
ence in GFR-estimating equations between Chi-
nese and Japanese.

In the present study, no significant systemic
bias was observed in SCr values used for the
development of new equations by the panel of
the Cleveland Clinic Laboratory. SCr values as-
sayed using the enzymatic method were more
accurate and had greater precision than other
methods.” Although 95% of laboratories in Japan
have switched to the enzymatic method from the
Jaffé method, creatinine values must be standard-
ized for use of the new equations.

Limitations of the present study are as follows.
(1) The new Japanese GFR-estimating equations
may not be applicable to the healthy population
because they were derived mostly from patients
with chronic kidney disease. Rule et al'® also
suggested that the MDRD Study equation might
systematically underestimate GFR in the normal
healthy population. (2) Equations were derived
from data for inpatients and outpatients. Some
participants were hospitalized for renal biopsy as
is customary practice in Japan, although some
inpatient participants may have had clinical con-
ditions related to creatinine metabolism.'* (3)
About 15% of patients had diabetes, and GFR
was estimated accurately for patients with diabe-
tes with our new equations. However, GFRs
calculated by using the MDRD Study equation
and CG equations were underestimated in pa-
tients with diabetes over the range of eGFR of 90
mL/min/1.73 m? or greater.>* We must further
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study the accuracy of eGFR in Japanese patients
with diabetes.

In conclusion, according to Cin data, the newly
derived creatinine-based GFR-estimating equa-
tions accurately estimate GFR for Japanese. Al-
though the S5-variable Japanese equation esti-
mates GFR more accurately than other equations,
SUN and albumin are not routinely measured in
Japan. Because the new 3-variable Japanese equa-
tion provided reasonably accurate eGFRs, we
recommend using the new 3-variable Japanese
equation for GFR estimation from SCr level and
age in clinical practice and for epidemiological
study.
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