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[TH-PO823] The Relationship between Health-ReIated Quality of Life with EuroQol (EQ-5D) and Renal Prognosis in
Chronic Kidney Disease Patients in Japan

Reiko Tajima, Hirayasu Kai, Chie Saito, Shuichi Tsuruoka, Kunihiro Yamagata. Pathophysiology of Renal Disease,
University of Tsukuba, Tsukuba, Ibaraki, Japan
10:00 AM - 2:30 PM

Background: Chronic kidney disease (CKD) is a health-related quality of life (HRQOL) deteriorating disease which is not only a
public health but also socioeconomic problem. Interest in developing cost-effective interventions to control CKD has increased. The
aim of this study was to measure HRQOL for cost-effectiveness analysis using EQ-5D in patients with CKD. The relationships
between the measured HRQOL and progression of CKD stage/the incidence of cardiovascular disease (CVD) were also analyzed.
Methods: EQ-5D, a generic preference-based instrument, was administered to 475 CKD outpatients at Tsukuba University Hospital
between November and December 2008. .

Data on sex, age, creatinine, hemoglobin, serum albumin, and presence of CVD were obtained from the patients' records, and
followed one year after HRQOL measurement.

Results: Measured quality-adjustment weights by the CKD stage were 0.940 (95% C.I.: 0.915-0,965), 0.918 (0.896-0.940), 0.883
(0.857-0.909), 0.839 (0.794-0.884), and 0.798 (0.757-0.839) for stages 1 to 5, respectively. The decrease in weight was significant
by ANOVA (P<0.0001), and the weight for all stages was 0.885 (0.871-0.898). During the one-year observation period, CKD stage
progression was observed in 22.3% of CKD stage 1, 6.8 % of stage2, 8.6% of stage 3 and 22.8% of stage 4, and 41.8% of stage 5
patients (end-stage renal failure). Incidence of CVD was 1.4, 0.7, 1.4, 2.9 and 6.0% for stages 1-5, respectively. Average weight of
the subjects who showed progression of CKD stages (0.895) was significantly lower than those of stable renal function (0.834),
Conclusions: HRQOL decreases with progression of the CKD stage and decreased HRQOL also affect the prognosis in CKD patients.

Course: Renal Week 2010: Abstract Sessions

Session: Poster Session: Nephrology Education: Educational Research
Date/Time: Thursday, November 18, 2010 10:00 AM - 2:30 PM
Room: Halls A/B1/E2/F

— 141 —



WHRBEREILTHOLDD
L 48

|

CKD' i3k R FHE B~ DHLY 7 A

LK EAFREEXRFREFRER B - 2% - ASRAHARE

LI

KPBALIT L 0 ETEA L 22 BF3EM
D—BERLY, BERBNEZZOWEHCLS
k2008 SEKODANEOBMMER BT BE I
28 HFARBT, HEH 1 HADR—ATHIEG
Twhb, FOFRIZIE, #1330 FAOEBHRE
s (CKD) BEFMEEL LTHEET 5. I,
BEORB X UFREOBET T 42b5 CKD i,
KBEALDOV A7 THHEPY TEL, (O

R NEES R E S
RIBETEY HEFR 2

EHEBOMI LRET L4252 L (LEE
B AL E R0 TS, ZDE ) RERMD,
2006 4£(Z B A B BRA K &S5 B AT
FELLLERLIRY IR,

$& (KT GBEARBESROBERLELT,
HECHEPN-ERELOBEHORAERAD
BEEEX LT LY, FOREE LT, CKD #t
WOHE L ZBENESHOBLEBTTE . B
HEMRT RER &2 &S D ATMERD
ELEFRERAES L L, (BRI ERES
L IRENRREES] LERI-®D,

EER

REZAS

- BEMEHEERS
- ¥ROREERS -

_ ‘, /T ETTT T l\

———\C

MBEZERA=
e RELES
EPESEERAS
BHERS -
TEEER
LEBERS
. BBEAR
WEERS

#w§§§ 4//

1 ABFERESROZASEB (£%)

230 Wi Vol.32 No.3 2010

= 42—



e ™~

-HEARNERS
-REARNEES
CETEERENEER
BRRODRRENERS
-BERFARE SR
‘EBRFRALYZ N —ERS
- CKD 3115 5/CKD L8
-CKDR#H 1 K (EX) fERWG

//— armAEEAs | /[ omemmErz ]

\ %

WRAEBECASAS
- AFERS & OB
 ARBRAN RS

- AAERRN AL RHWG
BREYR L OAASEAS
BOEFSEVAREAS
AR Ky 722 LOAREAS
WERES L OSAERS
ERGEFR L OLAERS

-REEBCNTIERAERS
‘ERHARER L @éi‘ﬁl#ﬁy

2 BEFRENRERISOBE

DHEFEMEIEEER SO L P ICREHTRE/NER
KEFLCREL, [FRBEELTFHOLDO
i B% BF %2 (Frontier of Renal Outcome Modi-
fication in Japan ; FROM-]) | O#f$EY — 4 —T
»HAHABXZRRLALEEINIERRORR L
BoTwiiis, AFREZLTYIEELT,
g T CKD D#EAT % ¥l L CEATEE ORD
ZRT5 LI BHEREZHESIETALZNT
w5 (E2),

A Tid, FROM-J FEDBIR, RLTiTo
CKD BB EHEANDOI Y A0z LDV TH
¥ 5%,

FROM-J 82D T

BABRMAES, 2007 43 X U 2000 4E4 9

BREME/ 22 )OI ETO CKD BBV~
DELEZB®IC [CKD 2844 F] 2HITL
720 [CKD B84 4 F1ViZix CKD OE#H, W
WE, 2N, B, 74u—-T7 v TRERLD
WCREERTWS, 24 TH CKD D7 40—
7 v 7DETHE, CKD BEOEMEME~DE

NERYL, ZOBORBERITOVCTHRRS
n(E3), F7-, CKD &7 2 BHRIRS
MPHE I TS, BHEMEHIERET S CKD
B, PPV OTEZRUETFREMEICH
BEENHRIBLEYHTZ LIBRBEE/LT
BIic BT A BREERETH S,

ChHEDERIY, BEAFBHEIRBHFED
F—<& LT CKD Z%iRL, 2007 EEL Y H
AERH AN AEKEALE 20, FROM-] #¢
s -2, FREORERLE, [PH Do
B/EEBEME L EREMEOH I 2 RET 2
BEERRBREOEELTFHD-DOBHY X
FADHRAEEZRET AWHE] LEHOLTY
b, IAHEORRBED, BETEELH
A FOMTFE, ZREBOERESY LITHZ
stk Y, sEBOBHEARENL 5 FRIC
Fill Sh 2B EABERD 15%BL Li-EL
T5] EEHDOLRATWAS,

FBFETIE, 40 RULE 75 RO CKD
7—3 1~5® CKD BEZxgHeL, 22 TH
25— 3 CREARBET, »OoRRED L
CEBMEEZATAEAZHRLELTNS

HE Vol.32 No.3 2010 231

— 143 —



(#R EER - 1R )
1

f2s ’
\ RIRER, BHERS

! +
RERE D
ebichk L BiRecRmEs Y

v

4

hhDHE

1) 05g/g7 L7 F= LR EEA1d24- B EOEAR
2) eGFR<50mL/min/1.73m?
3) REAL MR L HICBE

i

1

ﬁgbtu

BLv3

|

B SPIE

HERLED IBE LA

3 CKD OEBERS A7 LECIH 4 &Y 3IA)

£ CKDDAF—I98

o ETEICL3HE
23— BIEEOHMA GFR
{mL/min/1.73.m?)
NAVRIB =90
BREIFEETS
1 #, GFR IXE%E =90
T3 TE
2 GFREEET 60~89
3 GFR FREEET 30~59
4 GFR SEET 156~29
5 gre <15

ENRE (MAEL, BEEHT) 0BSICID, B
WEEDHBEICIRT 2103,

(CKD 27— V2oV TiREER),.
FEFMEBE, DZBMEE, 2)»D2 0o
TE/FEEHEME L SREME OERER,
3)CKD DAF— VH#ITE, Thbo L/-RIKF
fliB & LT, 1)CKD #MEZEOERE, 2)l
EOEHEEERE, 3)RER 50%WERE,
HIMEZ VT F = ED 2 HBILBES, eGFR
50%E TR EHK, 5 FEENBEABREBROER

BB, 6)LNEFRBOREE, 2RITTVAS,
EF MBI HIBESNFET DI LD, £
OEEIZE W 2ER%E 4 Ty 2 RS L, &7
Ty 72685 15 OMROPE L 7 2 RERER
A TREH SN, PERBAFZEL 7Oy
ZIZBVWTIRMILKFELBML T 5,
AFEOERICIZ, BMREMESE I UHhAD
DITEDBHPARARTH D, €T, HERE
L AR ~ORAIKESh, FL-ERE
fiah o BIMERRANGHERN SN X
- BAEMESE, WIREERERREL Y £H
BICAMIED /Sy 7T v TEToTwb,
AAFEIZDWTIK, A A B(CKD 2%
HA R CHERL:ZRETI) EAABRHA
BOARIIMZT, BBRRBELICI4E -/
BiE, R, BRZREONIEHMEE E
BTy, & DBRERICAA) I, ZKERM
KV FAY—) BN TEERAIHIVGIS [
FAY =5 ¥ AMEEBHR] 2o Twa,
A B BETIE, &1 - FEBREOHVWFLLT
EAREETORHDVLETH S A, BRERL
SABHNEF SN, BENLIBENEORE
PORBEHERLTOREICESL T TREAML

232 B Vol.32 No.3 2010

— 144 —



4 BMBEFRIINE

5 SMAEMIEL

FR- I HFBOLNTV S,

FROM-] BFE 0 IR I

2008 4F 4 A X h Bk & /- FROM-] BFZELC |

i, &E 18 HR, 0 BEEME, EL&»5
556 ZDOHP Y OFEDOBMIE LN, FOD
Ih, 491 ZOPPNDITEDPS 2494 £ D
CKD BEZDREBFV 2 3. BHREAKIO
3 A ARV TLREDL S 2EBOBREBEH D &
nTBY, B OFEOERLEF DI -
TEE IR Lo RRRIC, 488 DD
WEXY, FAAB 1211 %, A B 1206
&, B 2417 BOBENEKBHFRINI,
ShBE OERIIHEIE, HHEE, CKD 27—
THEEER 4, 5 67T
SMEBEZEBRNEESTIE, FAAF, A

BELb 65 RULEIEHTE, 60 RU LTI
60%LLEE R, BHREOEHELE V(R 4),
ZOERICE, MEICES GFR OET bR
LTWATWREENEZ b b,

SmBERNESTE, FAAR ~AB
BELBUNTEHULE LD, BHEosnE)s
BOERE 2TV (E5),

Kic, 2mE#E CKD A 57— VilE4a T,

CAAAE, AABBLLAT—Y 3 MPEEGE

{EED, RICATF—V2DBRENEL 2T
Wb, AMETIH, AT7T—-TY3OBFREAR
2AHL, BRELLLIEBOEZAETAEMHEL
%oTHBY, CKD A7— VH#ITO) A7 HE»
LEZONDY, ¥WOBRELFIEVWE TS
mia@ohtTwvs (&6),

Fio, AMETCR PP OTENERE 22
A, BRSO ) 2FEOA TR L, BXE

BEH% Vol 32 No.3 2010 233

— 145 —



AB¥
A5F—U51Y%

RF—Y

B 6 #BE CKD 27— 3i8a

BE
2AF—U4 A7~T51%

T
BEE¥BE - HEFR - HETH

RIBED

BER2 ] J Ri2IEE, CKDNEREE)

e —BER . B J/

RAER
FEHUAm

He =8
M mm /

\&i@ p
B
A BEREMFEN S
HHEYOTE
e E AR
BB

B 7 CKD Efft#E¥S X7 L

& DEEM~D CKD B0V T OEENS
BULELEZOND, FHETHE, SMBLEE
&I TR CKD #iES 2 EML, Ei
LFBREEMENRIC CKD BEOERELITIR
APBTbhTwh, £BIZ, BIbAZE L D KBF
REMEHKBL T 5 4 EMS (RUTERS,
BREMS, RMFESR, HHHREMS) B

ThH, BHREFRKFBMOEEHEMNRE LT,

CKD i3 [E #% &, CKD OREIZDOWVWT®D
CKD iR %EZ LML 70

234

— BT RA DB

CKD Mg #:8HE > 2 7 A DS, CKD i
WO¥EAZTTH H AT, —RTR~D CKD ¥
DOER - BEIMLELEZOLNE, FDLS
ZERDS, 20094 3 A 12 HOBREEF—
KEbETHFRLET MERER T — 2009 ¥
BFzoo%y VEAFYIR=V “BR1D
B, Zvlrir?"(Ef . BRBERER
xR MS | J-CKDD) | 2pAfE s vz, HE,
ZHE, B, EL/UE B, =K, oo

B Vol. 32 No.3 2010

— 146 —



2 7 HH T BHEANORR X v MEA* v
IR-VEEBL, REOEENE, CKD iow
TORREERZIT- 72,

BB TH 2008 4E173 | EHVT, 2009 4 3
B 12 BRE#, MURICTHLEERE, WREM
B, axXF4hN, 4%, BELLF—KHR
~RR¥ v b 1,500 , CKD B&/X» 7Ly b
e EHBEA LTz, B TVICL A £L,
— BT RAD CKD DTS % ZRRIITH &
EMTES,

RITHICBIT 5 CKD MIREAGESE

CKD BB} 5 REACEM OB Y #5412
2BTi, ThITREEFHMTREALATY
A3, A THIRBETICBTAHIMAHE L
MohTwb, KRR TIX, # 10EWLY
EREBFERERBNE ERAMEDS 2Pl L
LT, WMEME L ERTRMS L ORDES
CEHRENWERBOR Y A 7 AOWEHEHR
ENTWEY, BEGIcL3s, H10EMT,
D) DT ED S EREMEADOFRE MG
BEBI 26 HCHiIL, BREFAED LD
DOFE~ADOERAS 3.0 FicHmL Y, &

BHTO CKD #RESER~OM ) BAHEZEE

2, 2007 4 7 RCRIHIC T, B2 90
WHRO» 2 D E L BINTAD 6 BRE
EHigtt DESHERR v b7 — 27 (OCKD-
NET : Okayama CKD Network) % #8232 L 7z,

- FOBRICEKELL, BUHAORI)OTE
~DESUEICBT A7 vy — VAE TR (B
111 &), [WE~oBA] LT, LM
Y% 58%, =T ICHBAT S 42%ThH o /29,
B & OB | (2o Tk, X< 53 10%,
2eEiiH B 51%, ILAL R 39%E, B
HPED 5 OBBADOLEITEEEICE T -
TV AERLT) phtbhiz. [EPE L ERER
LIS WER ] (E3mE) & LTk, BPkR
PABTH 5, EFELEHBIL VD U%TDH
D, BREMEERYA M6 ICEREME
DTa7 4 =YY DIFEAORLE - K&

RLELEZ bR, T, [ERERIIBWT
EREMECHFT24%] (HEBEE) LT
13, RYMEL SOBRGTHRE 77%, £EL
LURERBLEFAKR 9%, EWHEAN 45%
ThHo7z,

—%, ¥REFE~OT V& — FRAEZBW
T, [Py oHEEERERZTVICCWEREA]
(BEEE) LT, 2220 EZI (A
v 35%, RBAROWMBRHEIIT 5 24%%
ETCHY, PrH2FEOTSOT 4 — L ORE
BEAE~OBAFLEEEZ DN, 2, [
PYOTEICERET A RN (EREE) LT
i&, common disease (REE 7z &) ~DRIE 23%, 7
REMCRHEOAR L BB 23%, ERNLRE
19%, TR LRE - EH 19%THhH o7z,

LEEFAEEFE T XIS, OCKD-NET Tii¥K
BMEOTT 74 —LB XU MAP 2R L,
M2 ECEFL, SHIWREME
PHETEEL, bV oTEO SO T4 —EB
JUMAP 2fER L T3, %5642, E£2HD
LIF-2EBL, £OBICIIERERORR
B EROEMRTLRZZ T, 2Hh20E
BIUNBEMED S ORFAEOBERTT 5
Twb, $7-87%, OCKD-NET #H® CKD #
7Y AN RE BN OCKD-NET F4R%
fERLTW5h,

BbhHiZ

FROM-] W31 2012 4E 3 A E COFETH
5%, AWRLVBONDET I M A AREL,
X ) BBHESEILTE, A RBEMOW
Bl oRh 2R %2 CKD MIREMERCDE
TV AT AOWME - B (A DAWFEN S,
&biT, §H%id FROM-] BNEMEOA% 5T,
LEOKEFBREMNTE—/1— v EE P
ELT, MEEME OB 2158 THhisEHR R
DYERE 2 X RERER T HEEL, CKD
ANORYHALEDLLEND D,

BT Vol.32 No.3 2010 235

— 147 —



REFERENCES (£:3#3kt) : sician 2008 ; 28 : 1241-5.

1. BASBEAE. CKD 2%y 4 K. HE 3. BEEN, HKkhETF, NBHEY. CKD B
REREFH, 2007. WICBITEHMBEW. Modern Physician

2. IREFRSA, AR, WASHKZE. Modern Phy- 2008 ; 28 : 1246-51.

236 ‘ W Vol 32 No.3 2010

— 148 —



SP-2-3

FILT CKDREiRER v ' 7—2 (OCKD-NET) 4% CKD
REERAORY HAOBIR

M ILAEE - IE - NawRSREE

e B¥ WY ER

A THIIB0FADCKD BENFLET Y, BEMEOAILL S
CKDZEIEARWETH Y, 2P OTEREEDERIEENSUATHS.
2007 EIC Y B A POE LT, BILTFAOID ) D EL 6 FREME
Wikl DEREWE A » b7 —2 (Okayama city CKD Network :

OCKD-NET) ##%¥ L, BERLUTHNOZDHh 0 Dl ERRR
LT3, BERNKERL:, 2P 200B~O7 5 — RAE
T, BEMEAORA - BEMED S OB O EIMEHE 2F
FoTWwAHRPEDLR, BEMNE: OERE#EISEA T WK
ELT, BEAMEROBFRL2 S FILHEMELE OMBORREEITLN
Twie, #2C, BHME - P92 ED 7074 —ABIL U
MAPZEBR LEBIZEA LTS, &5ic, F2ADEIF—% E
KL, CKDEREBEOHRBALZEBOENRRLXELTITo T
B, 37, BHEETESOIAF4IANAZ v 7OEMERAL TH D
DOTEICBITARBEEOLENOFRNLELBRLTWS. 20
BE, BE2ES (2009%F) OF7 7 — FRAEREETIX, CKD#®
%+ eGFRIZ2OWCORMEOR L, & bHENOFMBEEEENS
OFEMERN, L THRHEREO CKDEF LN &R R,
%72, OCKD-NET i EREPE R 2EE L, BHEME~DOHENE
# - CKDH#iBEREEIZBITAEREME - 22217 EOECKD
mHEORNSEEFHRLE, T, BEHOOCKD-NET Ef#
BHRFREERL, BEGFLTWw5,. CKDOER - REEE - 2 -

BECOVWTERL, HBREREEALERL, PPV OTE/F
BWEMEXEZCKDHRHUTCHOBHRTEAIHEZEEATESL L HCTHEL
Twd., £R2 v M7 =7 TORYHAAIC L S CKDEARERRED
R - CKDEBRWHZIRIZOWTLSERTBR2ITITFETH L.

— 149 —



Nephrology 15 (2010) 45-48

Review Article

Current status of estimated glomerular filtration rate (eGFR)
equations for Asians and an approach to create a common

eGFR equation

SEIICHI MATSUO," YOSHINARI YASUDA,' ENYU IMAi' and MASARU HORIO?

'Nagoya University Graduate School of Medicine, Nagoya, and ?Osaka University Graduate School of Medicine, Osaka, Japan

KEY WORDS:
calibration of creatinine, CKD, inulin clearance.

Correspondence:

Professor Seiichi Matsuo, Department of
Nephrology, Nagoya University Hospital,
Nagoya University, Nagoya University Graduate
School of Medicine, 65 Tsurumai-cho,
Showa-ku, Nagoya 466-8560, Japan. Email:
smatsuo@med.nagoya-u.ac.jp

Accepted for publication 5 November 2009.

doi:10.1111/j.1440-1797.2010.01313.x

ABSTRACT:

CKD is now recognized as life-threatening disease and various countermea-
sures are implemented worldwide. The most important step to overcome
CKD is early detection and evaluation. Equation for estimating GFR is the
necessary tool for this step. This is also useful to follow-up CKD patients in
routine clinical settings. Currently, most commonly used equation is original
and re-expressed MDRD formula. For Asians, ethnic co-efficient is needed
when applying these formulas. Ethnic co-efficient is different among Asian
countries. Recently, different original equations have been developed in
several Asian countries. At the present time, it is not clear to develop a
single common eGFR equation fit for Asians. There are several factors that
affect GFR estimation. These include ethnicity, reference method to
measure GFR, method of creatinine measurement and calibration. Towards
the future, Asian collaborative study is necessary to validate and standard-
ize eGFR equations.

Prevalence of chronic kidney disease (CKD) is high at
approximately 10-15% in most the countries and the
patients with CKD are at high risk of developing not only
end-stage renal disease (ESRD) but also cardiovascular dis-
eases including myocardial infarction, congestive heart
failure and stroke. CKD in Asia has specific character in
terms of prevalence, causative diseases, comorbidities and
awareness of disease.! Effective actions to overcome CKD
need to be taken as one of the most important health issues.
The first step to approach this important issue is developing
an efficient method for early detection and classification of
CKD by a sensitive and specific screening system of low
cost.*? In terms of definition, glomerular filtration rate (GFR)
estimation is quite important. Currently, estimation of GFR is
most frequently done by using Modification of Diet in Renal
Disease (MDRD) equations,*® but it may not have good per-
formance for some ethnic groups. Although coefficients are
attempted to apply MDRD equations to corresponding ethnic
groups, they are markedly different even among Asian coun-
tries (Table 1).%7 For international collaboration of CKD ini-
tiatives, it is ideal to develop a common evaluation procedure
to estimate kidney function.

© 2010 The Authors
Journal compilation © 2010 Asian Pacific Society of Nephrology

In this report, we analyzed the factors which affect GFR
estimation. In addition, we report the current progress of the
Asian Collaborative Study for Creating GFR Estimation
Equation (ACOS-CG-FREE) in which creation of a common
estimated GFR (eGFR) equation is explored by using inulin
renal clearance and serum creatinine values measured at a
central laboratory.

CURRENT GFR EQUATION FOR ASIANS

Currently, there are several different eGFR equations pro-
posed according to ethnicity. These are roughly classified into
two categories: modified equations based on MDRD equa-
tions with ethnic coefficient, and the original equations. In
use of GFR equations, method of serum creatinine (sCr)
measurement and calibration of sCr value are critically
important. For example, if sCr is measured by the Jaffe
method and the value is calibrated to Cleveland Clinic Labo-
ratory (CCL), the original MDRD equation is applicable with
ethnic coefficient. If sCr is isotope diffusion mass spectrom-
etry (IDMS)-traceable, a re-expressed MDRD equation
(IDMS-MDRD equation) is applicable. The relationship
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Table 1 Glomerular filtration rate (GFR} equations

(1) Original MDRD
=186 x sCr 15 x age 0203
x0.742 (if female)
x1.210 (if black)*
*IDMS-traceable sCr = 0.95 x original MDRD sCr (Jaffe sCr-CCL}
*Original MDRD sCr {laffe sCr-CCL) = 1.05 x IDMS-traceable sCr®
Re-expressed IDMS-traceable Cr MDRD
=175 x sCr™'1%* x age 023
x0.742 {if female)®
Ethnic coefficients for IDMS-MDRD equation are
x1.210 (if black)
%0.808 {if Japanese)®
Ethnic coefficients for original MDRD equation are
x1.210 (if black)
x0.881 (if Japanese)’
x1.227 (if Chinese)®
x1.110 (if Korean), tentative (Annual Korean Society of Nephrology
Meeting 2008)
x1.050 (if Thai), tentative (3rd Nagoya CKD Forum 2009)
{*Qriginal MDRD Cr is 5% higher than IDMS-traceable Cr}
Potent systemic biases concerning Cr measurement methods (Jaffe vs
enzymatic, and its application) and methods to measure reference GFR
{urinary clearance vs plasma clearance) may affect the difference in
ethnic coefficients among Asians.

(2

3

(4

(s

CCL, Cleveland Clinic Laboratory; Cr, creatinine; IDMS, isctope diffusion mass
spectrometry; MDRD, Modification of Diet in Renal Disease; sCr, serum
creatinine.

between sCr calibrated to CCL (original MDRD sCr} and
IDMS-traceable sCr is as follows:®

sCr calibrated to CCL x 0.95 = IDMS-traceable sCr

i.e. IDMS-traceable sCr = 1.05 x sCr calibrated to CCL

The relationship between types of sCr and MDRD equations
is summarized in Table 2. It is critically important to match
the proper type of sCr to a suitable MDRD equation, other-
wise eGFR is calculated in error.

Another factor affecting the variability of the eGFR equa-
tion or coefficient for MDRD equation is the method of
reference GFR measurement. There are three categories of
GFR measurement: renal clearance, plasma clearance and
extracorporeal measurement. Renal clearance needs timed
‘urine sampling and the accuracy of GFR value depends on
rigorous procedure for urine sampling. Inulin renal clearance
is the gold standard for direct GFR measurement and inulin
can be measured by an auto-analyzer. Plasma clearance is
easy to perform because it does not require timed urine
collection. On the contrary, patients with expanded body
space have an overestimated value of GFR. The plasma clear-
ance is calculated by dividing ‘dose of marker’ with ‘area
under the plasma concentration curve’ (AUC) from the time
of injection to infinity using a one- or two-compartment
model. The one-compartment model needs a correction of
AUC by some formulas. In addition, no consensus on two

a6

formulas for correction of missing AUC is obtained. Extra-
corporeal GFR measurement using a gamma-camera is gen-
erally inaccurate. Therefore, the equation might be different
according to the method of reference GFR measurement. The
direct comparison of renal and plasma clearance is necessary
to evaluate the gap. The comparison of GFR measurement
procedures is summarized in Table 3. In Table 4, methods for
reference GFR measurement in different GFR equations are
listed.

CREATION OF JAPANESE EGFR EQUATION
USING INULIN CLEARANCE

Recently, the Japanese Society of Nephrology (JSN) has com-
pleted a project to create an eGFR equation fit for Japanese
subjects.’ Inulin clearance was performed in 763 patients
with CKD under the protocol approved by the National
Health Insurance Program (Fig. 1). All samples were mea-
sured in a single centre, and sCr values are IDMS-traceable.
Japanese eGFR equations were created from the first dataset
{n=413), and those were validated by the second dataset
(n = 350). Equations and their performance are shown in
Table 5. The results show that a new Japanese equation has
better performance to estimate GFR than other equations
when three variables (sCr, age and sex) are used. In addition,
the estimated creatinine clearance (CCr) by Cockcroft-Gault
equation can be converted to GFR for IDMS aligned creati-
nine assays by providing a Japanese coefficient of 0.789.°

ACOS-CG-FREE PROJECT

In order to explore the possibility to create a common eGFR
equation for Asian people, ACOS-CG-FREE project was
started in 2007 under the combined effort of five institutions
including Yonsei University (Professor Ho Yung Lee, Seoul,
Korea), Kaohsiung Medical University (Professor Hung-
Chun Chen, Kaohsiung, Taiwan), Juntendo University (Pro-
fessor Yasuhike Tomino, Tokyo, Japan), Osaka University
(Professors Enyu Imai and Masaru Horio, Osaka, Japan) and
Nagoya University (Professor Seiichi Matsuo and Yoshinari
Yasuda, Nagoya, Japan). In this collaborative work, all the
samples were sent to a single central laboratory in Japan in
order to avoid measuring bias. The same sets of samples are
kept in each institution for the analysis. By the time of the
Asian Forum of Chronic Kidney Disease Initiative 2009
(AFCKDI-2009) in Kaohsiung, data from 96 Taiwanese sub-
jects were analyzed and these data were used for external
validation of the Japanese eGFR equation. The Japanese
equation accurately estimated Taiwanese GFR from their
serum creatinine with 74% within +30% of the reference
value. It is remarkable that performance of the new Japanese
equation in Taiwanese is comparable to that in Japanese.
This preliminary result suggests the possibility of creation of
a common €GFR equation for Asians but further study is

© 2010 The Authors
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Table 2 Relationship between Cr value and MDRD eguations

Approach to eGFR equation for Asians

Type of Cr Original MDRD IDMS-MDRD

Jaffe {non-calibration) Calibrate to CCL 0.95 x calibrated Cr {Jaffe)
Jaffe {calibrated to CCL) OK x0.95

Jaffe {Calibrated tc IDM5S-traceable Cr) x1.05% oK

Enzymatic (non-IDMS-traceable) 1.05 x IDMS-traceable Cr Calibrate to IDMS-traceable Cr
Enzymatic (IDMS-traceable) x1.05 OK

CCL, Cleveland Clinic Laboratory; Cr, creatinine; IDMS, isotepe diffusion mass spectrometry; MDRD, Modification of Diet in Renal Disease; sCr, serum creatinine.

Table 3 Methods for glomerular filtration rate (GFR) measurement

Merit Demerit
Renal clearance This method can measure GFR Timed urine collection is needed.
{conventional method) accurately in patients with any GFR.
Inulin Measured by enzymatic method Inulin clearance needs continuous infusion
(autoanalyzer) gold standard
lothalamate lothalamate is measured using HPLC
PmTc-DTPA Easily measured Radiation exposure
SICr-EDTA
15|-lothalamate
Plasma clearance Easily measured Patients with expanded body space have an overestimated value of GFR.
PmTc-DTPA No urine samples are needed Longer examination time for patients with low GFR.
S'Cr-EDTA No consensus on two formulas for correction of missing AUC (area under
the curve) of two-sample method.
Radiation exposure
Extracorporeal measurement Split renal function is measurable Radiation exposure

(gamma-camera)

Inaccuracy

9mTc-DTPA, technetium-99m diethylene triamine pentaacetic acid; AUC, area under the curve; EDTA, ethylene diamine tetra acetate; HPLC, high-performance

liquid chromatography.

Table 4 Methods of reference glomerular filtration rate (GFR} measurement in
various equations

{1) Original MDRD equation: iothalamate renal clearance

(2) Japanese coefficient: inulin renal clearance

(3) Chinese coefficient:
9mTc-DTPA plasma clearance with two samples

{4) Korean coefficient:
Inutest plasma clearance with eight samples at blank, 1, 5, 10, 15, 30, 75
and 150 min

{5) Thai coefficient:
9mTc-DTPA plasma clearance with eight samples at 5, 10, 20, 30, 60, 90,
120 and 180 min

#mTc-DTPA, technetium-99m diethylene triamine pentaacetic acid; MDRD,
Modification of Diet in Renal Disease.

needed with increasing number of Taiwanese participants.
Additional data from Seoul and Kaohsiung will be obtained
over time and such possibility will be more precisely
evaluated.

TOWARDS THE FUTURE

One of the beneficial events of AFCKDI is the organization of
a project team to work on GFR estimation and sCr standard-

© 2010 The Authors
Jjournal compilation © 2010 Asian Pacific Society of Nephrology

Continuous Infusion of inulin

100ml/h
—30min 30min 45min 60min 75min 90min 105min 120min
500mt of
water water water water
drinking drinking drinking drinking
I
Blood-0 ) Blood-1 Blood-2 Blood-3
Urine-0 Urine-X Urine-1 Urine-2 Urine-3

Fig. 1 Glomerular filtration rate (GFR} measurement procedure by
inulin clearance. Blood 0, Urine-0: blank for inulin measurement. Blood
1-3: inulin concentration. Urine 1-3: inulin concentration, urine volume.
Urine-X: discard.

ization. This team will promote Asian collaborative studies
concerning these important issues in the nephrology com-
munity. It is not yet clear whether creation of a common
equation for estimated GFR in Asians can be achieved, but
the first step of the collaboration is quite successful. Once a
common eGFR equation is established in the future, IDMS-
traceable creatinine assay is important to establish the com-
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Table 5 Performance of glomerular filtration rate (GFR) equations®

n=350 Bias RMSE Accuracy (%)
15% 30%
1 x MDRD 12.0* 252 39 59%
0.808 x MDRD -13 19.4 43 73
3-variable equation -2.1 19.1 43 75
5-variable equation -1.2 17.7 49 79
0.789 x CCr (by CG}t -1.7 19.4 45 75

*P < 0.001 versus 3 variables Japanese equation. tGFR is estimated from crea-
tinine clearance {CCr) (calculated by Cockeroft-Gault (CG) equation) by this
formula.? New equations for Japanese: Three-variable equation: GFR (mL/min
per 1.73 m?) = 194 Cr'% age™2¥7 x 0.739 (if female). Five-variable equation:
GFR (mL/min per 1.73 m? = 142 creatinine*"? age®'® albumin®#" blood
urea nitrogen™?* x 0.772 (if female). Accuracy of equations by validation data
set (n = 350). Performance of equations for estimation of GFR are evaluated by
bias, root mean square errors (RMSE) and accuracy. Bias shows the mean
difference between estimated GFR and measured GFR. Root mean squared
error is an index of the amount by which estimated GFR differs from the
measured GFR. Accuracy is described as percentage of estimates within 15%
or 30% of measured GFR and shows the degree of closeness of estimated GFR
to measured GFR.

parable eGFR values. Establishment of a mutual cooperation
network among Asian countries is strongly needed to
promote the project to overcome CKD, a life-threatening
disease for humans.
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Modification of the CKD Epidemiology Collaboration (CKD-EPI) Equation

for Japanese: Accuracy and Use for Population Estimates

Masaru Horio, MD," Enyu Imai, MD,? Yoshinari Yasuda, MD,? Tsuyoshi Watanabe, MD,* and

Seiichi Matsuo, MD?

Introduction: We previously reported a modification to the Modification of Diet in Renal Disease
(MDRD) Study equation for use in Japan. Recently, the Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) developed a new equation that is more accurate and yields a lower CKD
prevalence estimate in the United States than the MDRD Study equation. We modified the CKD-EPI
equation for use in Japan, compared its accuracy with the Japanese modification of the MDRD Study
equation, and compared the prevalence of CKD in Japan using both equations.

Design: A diagnostic test study comparing the Japanese coefficient-modified CKD-EPI equation and
Japanese coefficient-modified MDRD Study equation and a cross-sectional study comparing distribu-
tion of estimated glomerular filtration rate and prevalence of CKD in participants in a Japanese annual
health check program.

Setting & Participants: 763 Japanese patients (413 for development and 350 for validation) were
included. Prevalence estimates were based on 574,024 participants from the annual health check
program.

Index Test: Japanese modification of the MDRD Study and CKD-EPI equations.

Reference Test: Inulin clearance.

Results: The Japanese coefficient of the modified CKD-EPI equation was 0.813 (95% Cl, 0.794-
0.833). In the validation data set, the modified CKD-EP| equation performed better than the modified
MDRD Study equation. Bias (measured GFR [nGFR] — eGFR) was 0.4 = 17.8 (SD) versus 1.3 * 19.8
mL/min/1.73 m? overall, respectively (P = 0.02); 7.3 + 20.6 versus 7.8 + 22.2 mL/min/1.73 m? for
participants with mGFR =60 mL/min/1.73 m?, respectively (P < 0.001); and —4.4 + 13.8 versus ~3.3 =
15.6 mL/min/1.73 m? for participants with mGFR <60 mL/min/1.73 m?, respectively (P = 0.5). The
modified CKD-EPI equation yields a lower estimated prevalence of CKD than the modified MDRD Study
equation (7.9% vs 10.0%), primarily because of a lower estimated prevalence of stage 3 (5.2% vs 7.5%).

Limitation: Most study participants had CKD. The study population contained a limited number of
participants with mGFR =90 mL/min/1.73 m2,

Conclusion: The Japanese coefficient-modified CKD-EPI equation is more accurate than the
Japanese coefficient-modified MDRD Study equation and leads to a lower estimated prevalence of
CKD in Japan.

Am J Kidney Dis 56:32-38. © 2010 by the National Kidney Foundation, Inc.

INDEX WORDS: Modification of Diet in Renal Disease (MDRD) Study equation; Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI) equation; CKD prevalence; Japanese coefficient.

Accurate estimation of glomerular filtration
rate (GFR) is crucial for the detection of
chronic kidney disease (CKD).' Calculating
GFR by measuring the clearance of exogenous
markers, such as inulin, is accurate, but the
procedure is time consuming. The use of GFR-
estimating equations has been recommended
in clinical practice.! The Modification of Diet
in Renal Disease (MDRD) Study equation® is

the most commonly used worldwide. The equa-
tion was developed in mostly whites and Afri-
can Americans. We previously reported that
estimated GFR (eGFR) obtained using the iso-
tope-dilution mass spectrometry—traceable
4-variable MDRD Study equation was signifi-
cantly higher than measured GFR (mGFR) in
Japanese patients.’ Therefore, we calculated a
correction coefficient of 0.808 for the MDRD
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Modifying the CKD-EPI Equation for Japanese

Study equation and developed a new Japanese
equation for GFR estimation.’

Recently, Levey et al* developed a more accu-
rate new GFR estimation equation, the CKD
Epidemiology Collaboration (CKD-EPI) equa-
tion, based on data from 5,504 participants. The
equation yields a lower estimated prevalence of
CKD than the MDRD Study equation in the
United States. In this study, we explored the
accuracy of this new equation in Japanese and
estimated CKD prevalence in the general popula-
tion in Japan using the equation. Because the
CKD-EPI equation was developed mostly in
whites and African Americans, we calculated a
correction coefficient for the use of the CKD-EPI
equation in Japanese and performed: (1) a diag-
nostic test study comparing the Japanese coeffi-
cient-modified CKD-EPI equation with the Japa-
nese coefficient-modified MDRD Study equation,
and (2) cross-sectional study comparing the dis-
tribution of eGFR and prevalence of CKD in
participants in a Japanese annual health check
program.

METHODS
Diagnostic Test Study

Participants

To perform a diagnostic test study to compare the modi-
fied CKD-EPI and modified MDRD Study equations, we
used same data sets from which the Japanese coefficient of
the MDRD Study equation was developed and validated.
Details of participants were reported previously.> Briefly,
763 Japanese patients in 80 medical centers were included.

33

They were divided into a development data set (413 partici-
pants) and a validation data set (350 participants). GFR was
measured using inulin renal clearance. Serum creatinine was
measured using an enzymatic method in a single laboratory.
The accuracy of creatinine measurement was validated using
the calibration panel of the Cleveland Clinic.?

Calculation of a Coefficient of the CKD-EPI Equation

A coefficient for the CKD-EPI equation appropriate for
use in Japanese was calculated in the development data set in
the same way the Japanese MDRD Study equation coeffi-
cient was obtained previously.® The coefficient was deter-
mined by minimizing the sum of squared errors between
eGFR and inulin renal clearance.

Performance of the Coefficient-Modified Equation

Performance of the Japanese coefficient-modified equa-
tions was studied using the development and validation data
sets. Bias, root mean square error, and accuracy within 30%
(P3o) were analyzed.

Cross-sectional Study
Population

We previously reported the prevalence of CKD based on
data from the Japanese annual health check program in 2005
using an equation for Japanese.’ In the present study, to
compare eGFR distribution and CKD prevalence in partici-
pants in this health check program, we used the same
population from the Japanese annual health check program,
which consisted of 574,024 participants older than 20 years.
Details of the data have been reported previously.” We
calculated CKD prevalence using the Japanese coefficient—
modified MDRD Study equation and Japanese coefficient—
modified CKD-EPI equation using a Japanese adult popula-
tion obtained from a census in 2005.

Statistical Analysis

Data are expressed as mean * standard deviation. Differences
in clinical characteristics between the development and validation

Table 1. Clinical Characteristics of the Study Population for the Diagnostic Test Study

Characteristic Development Data Set Validation Data Set P
No. of participants 413 350
Men 262 (63) 203 (58) 0.1
Age (v) 514 = 16.5 53.9+175 0.04
Height (cm) 163.2 + 8.8 161.6 £ 9.5 0.01
Weight (kg) 61.0 +12.9 60.4 + 127 0.5
BSA (m?) 1.65 = 0.19 1.63 + 0.19 0.2
BMI (kg/m?) 228+ 38 23.0+38 04
Diabetes 82 (20) 77 (22) 05
Hypertension 235 (57) 202 (58) 08
Transplant 9(2) 2(1) 0.06
Kidney donor 1(0) 10(3) 0.003
Creatinine (mg/dL) 1.52 = 1.59 1.88 + 1.70 0.6
mGFR (mL/min/1.73 m?) 50.1 * 35.4 45 + 25 0.5

Note: Data are expressed as mean * standard deviation or number (percentage). Conversion factor for GFR in

mL/min/1.73 m? to mL/s/1.73 m2, x0.01667.

Abbreviations: BMI, body mass index; BSA, body surface area; mGFR, measured glomerular filtration rate.
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