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(& E] B8 0HE5 8 5 MU IE N (Scr) AFEEARERY S /NERYE T3 (glomerular filtration rate , GFR) A& A 2U1E 1 [E 25 R
TG B LA Z VR DIRE PP Th IR . 73 R IR 39 IFEARBE A7 3 i i 1A B B HL W D ReAe s i B RS A2 145, LA *Te-DTPA
B OIREsh A BAG AR (ECT) M E K GFR (reference GFR, rGFR)A/E 31, Hbds 5 Fi LLMLTE WUET (Ser) MHeARl GFR A B A IER
JETE R B A A 2 A B S BETEAY P A9 IR A (bias) \*Htg(precision)*ﬂ%‘(ﬁiﬁgﬁ%% 30% M SO%E’J%EfﬁE(accuracy)o ZR.PIHA
U 1 2 — 1 M B ISR 2H 208 3 (Japanese Society of Nephrology-Chronic Kidney Disease Initiatives , JSN-CKDI) E.A5 f% = AR 5
JEZ (309 AE AL :71.8 %) , LA -0.7 ml/ (min-1.73m*) ff a5 , MRS 12.0 ml/(min- 1.73m%) 5 - 15 R w16 (R B B AR 2
FEARE AR, LLfE U (Ser) 35619 JSN-CKDI 2 20T SR TFAL R M FAR S GFR Bk,
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Comparison of five creatinine-based glomerular filtration rateestimating equations on renal
function evaluation in Chinese living related donor renal transplant recipients

Tao Jun',Wu Bian',Han Zhijian',Wang Jun',Li Yongjun® Liu Xuzhong',Lu Pei',Huang Zhengkai',Yin
Changjun', Tan Ruoyun'*,Gu Min'*

("Department of Urology,’Department of Nuclear Medicine ,the First Affiliated Hospital of NJMU,Nanjing
210029, China)

[Abstract] Obijective;The aim of this study was to evaluate 5 creatine (Scr)-based glomerular filtration rate (GFR)estimating
equations on renal function evaluation in Chinese living related donor transplantation recipients. Methods: We compared 5 Scr-based
GFR estimating equations using GFR measurement of ®" Tc-DTPA as the reference test in 39 stable renal transplantation populations
from living related donor in our hospital. Bias,precision,accuracy within 30% and 50% ranges from the reference method and
agreements of each test were compared. Results:The Scr-based Japanese Society of Nephrology-Chronic Kidney Disease Initiatives
(JSN-CKDI) equation had the highest accuracy(71.8% within 30% of the reference)with a bias of only 0.7 ml/(min-1.73m?)and a
precision of 12.0 ml/(min-1.73m?). Conclusion:Scr-based JSN-CKDI equation may be the best choice for assessing and monitoring
GFR of long-term postoperative Chinese renal transplant recipients.
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W hEESE | E IR AT DORE o B AR, IR
AT IV UL A 00 AN 2 40 e B I
PYEURIEPRE ROt 38 D) 2 TR SRR A
AIEER T R VEAG RS AE 1 DI RE .
B /NERIE LR (glomerular filtration rate, GFR)
P R AR NN =8 A 2 h/7T B e s i Ay = AN 2
IR IIRE, SRV B DURE R —WUOCHE bR . ATk
B NER B TEIRF S i GFR B hRiE ), SR
T, PR A% B 5% | 45 S i Dk v LA S B8 U
AR 3 AR B R 1 AR I R S b O . Rl
Mo, VS H TG PR %348 L ECT (emission computed
tomography ) #% 2 & AL 15 B9 GFR {EAE M 1PAL
TRE M “ B prifE” , (H H AT 7 2L 5 SR 1 M LA
R R TR A | 9l A v ARG I A {8 55 e
T R, SR D7 S R I Zh BE A T R
ZH T IMTE WURFAY GFR A5 A2 (Hax 260 X
R 2 HCRR 2 0 T NSRS e B e SR it
1y, MEEE A2 A A, RS ILEHE &) 52 31—
L6 55 GFR JooCHYPR R 2, aniige AR i L
i 25 ARE | RAE AL o AR IR A 0
i LT A9 I R J7 R 7R A S 50 28 I AR bR i
AT T YA AT R S e ok A B A = PR A I A
{H.
BEAEA BV T — L8 5L T 1L 7 LAY GFR
it S8 AR A [ E FE AR R AL B D BBV v 1928
FHEss il A5 e & 48 H IDMS-MDRD (isotope-
dilution mass spectrometry traceable-modification of
diet in renal disease) />3 EH E B2 E ARG
B IhRe TR A AR X T X S A A
i T S A 2 T T RE R AL AR
SR FIAHSCRIE . I, AR SCEL #Te-DTPA 5 UfiE
g A B AR RN E B GFR AE R 3 UE (reference
GFR,rGFR), ¥l T 5 FhEE T I IS WLET GFR Al
AN AT S ER RS — R BE BE 39 1155 @ 1
TR B oAt 52 8 AR AR A B T REDEAl h O RO .
ABEFEI 25 R AT B S A o DEAL b [ AR 2
15 DR it —Leg T R

1 X&RMAE

1.1 %

FH5E 39 1 F 2007 4 5 H~2013 4F 8 H7EAR
LD R BT R A2 . T2 &
Ab B DI RERR A IR AE——%E Sk 3 YIS I LT A
SEHIN<10%, A ZRZ IR A <6.1 mmol/L, JR

EABPNAYE  TRE A IMAE, AR T E LA
PR 1 oo, BT A 52 3 1285 TGRS .
12 F#%

1.2.1 *"Te-DTPA M % tGFR

rGFR W f A e A B 2 AT, BAR D ik 1
RGN 4 m Te-DTPA “ AU H Dk e S 21 28 2 1A
P, 5 A AH AL AR (55 2% )——Symbia T6 i
LFAHL SPECT/ CT H35AX (PO 1)+~ |, FEE ), I
JE " Te-DTPA W IMIKIEBR . GFR © &l FrifE iR
FERAH (BSA)KLIE , BV 1.73 e LA i ik ] e -4 LA
ZH W BSA, ALK ml/(min-1.73m?), BSA i
SR SCRRET R Y B R ARR T AR 2
[ARFRTHF(S)=0.006 1 x B (em)+0.012 8 x (AT
(kg)-0.152 9 314,

1.2.2  fo & UEF 69 2

I35 LT Hh 24 B A 56 = 2 3 i 5, SR 95 [
Beckman Coulter 23 &) (357, {4 Beckman Coul-
ter 23 H) 8 Olympus AU540 A= 46 2 HrASGHE A7 52
TEPUMAETT , T A 52 8 9 BOR S B R AR IR A
FARE 3 d, IE LA L2 R S8 AL - PAP 75
HATIAE , IEWBAEANBZHERE (5 .59~104
wmol/L, 4 45~84 pmol /L), %7 &L P A4t [E]
5 A <6%

123 GFR #HAX

(DCockeroft-Gault 27181,

Cer=(140-4F1%) x 1AH (kg)/72 x Ser(mg/dl) x
(0.85,ZctE) .

@fijfk. MDRD 245",

GFR=186 x Scr(mg/dl)™1% x 4EH#592 x (0.74,
TE) x (1.21,2B0),

@+ Efiifk MDRD A1,

GFR=1.233 x 186 x Scr(mg/dl)"'* x 4%~
x (0.742,Zc1) .

(@JSN-CKDI sz,

GFR =171 x Ser (mg/dl) % x 4F §% 0% x
(0.782, Z1k) .

(BCKD-EPI A=1,

GFR=141 x min [(Ser (mg/dl)/k,1]* max
[Ser(mg/dl)/k, 177 x 0.993 % x (1.018, &)
x (1.159, 2 A),

k: MR 0.7, BN 0.9;a: 2 H-0.329,
BV H-0.411;min N Ser/k 8 1 B8 /ME , max Hy
Ser/k B 1 BYEERAE
1.3 %itsFiE
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KM Origin 7.5 WK+ (OriginLab 23 W], SE[H)
TG b, ARIEE AT SUHA T 54> GFR
TR 1 K B 3095 50 . 509451 &
T 9 8 SCRA A GFR T rGFR (* Te-DTPA 1 &
R ZIE T2 5 K B SON It s T 2
(SD) ., Hitf B 48 GFR A {H7E +GFR 1 30% 1
50% LA NS EEAE] . Bland-Altman 5348 H T T 4k
B GFR AR HEAH S 1GFR Z R —8E, P <
0.05 N HFETEG T2 5

2 &5 B

2.1 BHHzH R

AT ILFRZE T ABE 39 11135 J8 16 1 B oAt
2, AT T A 5238 R IR IR {5 2. 1GFR
A i WUSHE . BARIGIRFENZR 1 Fis ., 250
PR R 32.7 & IR IS B TEh 54.7 S
rGFR L LEF 2B 53 3 8 44.4 ml/ (min - 1.73
m?) Fl 131.8 wmol/L, FIrf 32 & M FHIK JE A ik
7 % Wyl (mycophenolate mofetil , MMF ) F15 ] #1 22
T R Tt 410 11 77 (calcineurin inhibitor, CNI) =5 H 24
P e BE RN 48
2.2 GFR & FAX 9t A A 5 5

DL LT R 5 Al GFR A5 A R A4 A
FEFURE R R L3 2 A 1, Cockeroft-Gault 242K
MDRD Az, HEfE L MDRD 231 CKD-EPI A3
BiEfit GFR,CKD-EPI A E i/ N, 5 194 ml/
(min-1.73 m?), T JSN-CKDI =R 45 GFR i
f{E =07 ml/(min-1.73 m?), 7£ 5 F2s 2 i far
B/ 5 AR EEAE /NI KARIK R JSN-
CKDI 245 [12.0 ml/(min +1.73 m?) ] <Cockeroft-
Gault 233 [15.3 ml/(min-1.73 m?)]<CKD-EPI A3
[15.7 ml/(min -1.73 m?) ] <MDRD A&, [17.5 ml/
(min-1.73 m*] <"1 [® fij{& MDRD A3 [18.8 ml/
(min-1.73 m*) ],JSN-CKDI XK B HE, 5 A
A 30945 14 BE T 50945 1 B e I AR — 50,

®1 EEBREEBEZENERRFE
Table 1 Characteristics of renal transplant recipients

from living related donor

PIE (b2 ) , oo

b e (DU R ) BB Fnic|
(A4

A (4F) 32.7(7.5) 21~53
BAtIE H 54.7(49.3) 3.5~76.7
P n(%)]

% 29(74.4)

& 10(25.6)
B (em) 169.5(8.6) 150~185
M (kg) 64.5(13.6) 43~100
IR (m?) 1.7(0.2) 1.3~2.3
rGFR[ ml/(min-1.73m?) ] 44.4(14.6) 18.9~89.1
I35 WL (pmol /L) 131.8(45.3) 62.3~291.0

& B AR YA JSN-CKDI A 2 >CKD-EPT 2% = >
Cockeroft-Gault A= >MDRD A > H [E {74k MDRD
nal,
2.3 GFR 4% F K #9548 % 1 5 #7 F= Bland-Altman
SHF

SR GFR 1 rGFR MAHSCHERE LR 3 AR 2,
R EAES rGFR (A0, Pearson A
ZECN 060 7247, PAHY < 001, 5 E G2 4E X,

40—

35 [__]precision
b=
30

25

TRAFEE
w 3 T3

Bl 158l GFR AL R0 i (25 ARG B2

Figure 1 Bias and precision of 5 GFR estimating equations

Fz2 5% GFR HELAXMREG BEMBHE

Table 2 Bias, precision, and accuracy of GFR estimating equations

/NN ! GFR(ﬁZﬁ:) PR [ml/ (min-1.73m?) ] ¥5BE[ml/ (min-1.73m?) ] 30%A5H (%) S0%REHHE (%)
[ml/(min-1.73m?) ]

Z2%(d GFR 44.4

Cockeroft-Gault 232X 67.3(18.7) 229 15.3 333 43.6
MDRD 73t 73.8(22.9) 29.4 17.5 273 333
R fk MDRD 222X 74.1(23.0) 29.7 18.8 20.5 30.8
JSN-CKDI A5 43.7(12.4) -0.7 12.0 71.8 100
CKD-EPI 232 63.8(21.0) 194 15.7 333 51.3
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Bland-Altman ZM7%f rtGFR FUtE4E GFR ZIAI1Y
— S TR 3 K 2, 5 VAR EXE] M
FFHICH JSN-CKDI AR [47.1 ml/(min-1.73 m*) J<
Cockeroft-Gault 2 7 [60.1 ml/(min -1.73 m?)] <

% 3 Bland-Altman %> #7730 Pearson 83X MEHI4E R

Table 3 Results of Bland-Altman analysis and Pearson correlation

CKD-EPI Ax.[61.7 ml/(min-1.73 m?) [<MDRD 2
RA[68.6 ml/(min-1.73 m?) < E ik MDRD A=
[73.6 ml/(min-1.73 m?) ],JSN-CKDI 2 = & #il &%
E=

60 80
GFR by ECT

K 2 Bland-Altman Z3#7#1 Pearson FH 434 Bl 45 5

Figure 2 Plot of Bland-Altman analysis and Pearson correlation

60 80
GFR by ECT

Jp Bland-Altman 4341 [ ml/(min-1.732) ] Pearson FH1E
NS~ —— S 7
TRR BR AE X [A] LIBT3 P{E
Cockeroft-Gault 24X -7.1 53.0 60.1 0.60 <0.01
MDRD 233 -4.9 63.7 68.6 0.65 <0.01
R fa 4k MDRD AR -7.1 66.5 73.6 0.58 <0.01
JSN-CKDI A= -24.2 22.9 47.1 0.61 <0.01
CKD-EPI A= -11.4 50.3 61.7 0.67 <0.01
2
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FTIA AKBERER S, B RARAG T GFR{H, Wiy h-

GFR B A UK I B DIBefh AT SE T8 45 , 78
WIS B A A S SR T Re R R 1 i R 2
Wy T G ST R MR T RS T B
AR RE T Ry MR M S M LS ) GFR, (B A 2P
BREH A Q)RR RO M fE R RERE R
W DA B A% 355 hy B Bt A SRR ) T LR I R
)2 I o B AR AL T LI ARG DU T R X
A HBRAERCh R 0 N LU M 22 | ) 52 45 Tl
B ANRE S S D RE Y AR AL BT R
TERC TSR RO KR | | TR B
/N GFR PEAR J7 3 DU 51 4 b 2 e e 22 4k,
AR, NN I & — RS0 T I LB
GFR MG H AR, AR EIE M T b E B A 2 1k
ULZERET AT

ARFFE T, UAEABEA TR R TG A B Al HK
Bt (CERIREDTR ] 54.7 A~ ) B DIRERRE B9 3941
B A Z AR e R S, R AR S W AGA I
PR xGFR AE M FEUE F 5 BT HILEF ) GFRAG S
INRAEBE Z H B B D RE P4 v ) R B 5 1GFR
EEAT A, O E N E IR I S B A 2 (A rh
WA TIIRFSE . ARAFFTZE R R  JSN-CKDT ARTERTA
WF 5T 0 s =X b PEAl 25 A M RR e g, IR R AR
0.7 ml/(min-1.73 m?), $&EH 120 ml/(min-1.73 m?),
It H 30945 1 B2 1 L 49 B =1 (71.8%) . LAk, JSN-
CKDI AW Al {ZF X 8] K 47.1 ml/(min-1.73 m?),
PRSP T FETWUEF A N, X TRE S B
HMER AT . ks A i S — 3y . BRT JSN-
CKDI A3CAl, FHA A sCHIAS R R B b A T 5B
GFR {H, CKD-EPI AR5 Cockeroft-Gault A=A 4H
IR BE AT RE e, TR 2,
JRAE AT ik MDRD 24 2R &% v B AHE AR
NI, LRI A R R RE i, il
29.7 ml/(min-1.73 m*), #5 & 18.8 ml/(min-1.73 m?),
M 20.5%MEETE 30%Z% {8 GFR NI, Bk, $&R
JSN-CKDI A3 AT RERE H T E B R sz R o A
DIRERIIEAL . JSN-CKDI 2302 2007 4EM 214 4~ HAS
PR IR B SR, 2ok e A
PAEBREI AR Yeo ZEMFEXT 102 4 5 [E £
M52 H A G R RE T H & B, JSN-CKDI 23 X 7F
WFFE) 20 X P A s RS B, 10.89 ml/
(min-1.73 m?),50% K5 #4854 100%, W5 X [6] K
43.9 ml/(min-1.73 m?*), S5ARMFIEEER A2,

20.86 ml/(min-1.73 m?), i7E AT 5T H H A 4517
H9-0.7 ml/(min-1.73 m*) , ARIEAIFIEAILER A
Sy VR H A Z 8] B R IR S5 RAE T S L
KARHPIRZS B AR R i o] DA R X — R4

Cock-croft-Gault A= F1E4k MDRD J5 2 2P~
TR H HPEET TGN GFR A A0 4%
M, XA AT AAFEARMSE P A R AR, H]
R A X rh L IR IE i A P E & 4 MDRD 2
KBTI A R 745 R, (B e EP CKD &
AR TGRSR B E A
MDRD A= AEA S fr A7 A b 45 i 7 Jedh
HAL T, B A T B A2 # B SEPR GFR {E,
[FAE H, , 7E 5 i [ 223 Ao vh A5 s AR AL A 235
Bz A WA N 24.27 ml/(min-1.73 m?) M A
SCNAX A e S AR R R P AR KR—H 02 &
GFR fE>60 ml/(min-1.73 m?) %YM, SR1MA R
2, AT e A e A SR AR DG 28 S i (AR AL 2
B DRl OR & 35 ) 5o R0 R 41 i b2
ROTRE S T —AN2R 52, BV B 2 & A IR i A
BEANIA) T B, B 1 5 M i3 LI 68— e R 3R
(AR RS Rhie Bt 55 ) Ab AR AT RE R AT HAB AL )
Z 5 1035 WU B HEE X R 52 0 mT e AL AR
T et — LAY

ARG LL ™Te-DTPA B D) RE 2 A& B R AR
(ECT) 22 () GFR 1E R BE e, 3L 77 1575 /) GFR
{E 4 (44.4 + 14.6) ml/(min-1.73 m?), 1] Makoto %52
B —IA TR AN GFR e Sbnifi—24
WS RRHATING , H GFREN (433 £ 14.1) ml/
(min-1.73 m?), SASCMEH ECT B ARM & 1y 45 51 1
ST, FIIPIR GFR DA J7 ik i 45 % B i
X5,

AWFFER) 5 FpLALE DU R BE 6k 5 GFR A5
IR IR T M B R P R T
12 M B W AR B DRI B NS — Ll

FARH AR IE AR, FERE AR &
ARSI RIS B I AT B ThRe, 1R8] T — RS04,
R, Wox 5 P AT LS Y, A58
AR — YO R HAE HIFE R A B SRR

BZ, ARSI EY], 755 Ml R E
GFR i /A= JSN-CKDI A 2 B3 ] T v [ 15
A AZ B A B DR A ITAS S Wil (H i AR5
HIREA AR RN, H 234 E20k A E A,
M, T2l KA AT Tk — 20 Bk
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