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[ABSTRACT] Objective: To evaluate the applicability of modified MDRD equation in predicting Glomerular filtration rate in
patients with chronic kidney disease (CKD). Methods: Totally 481 CKD patients, who were diagnosed based on K/DOQI
guideline from Jan. 2005 to Jan. 2007 in our hospital, were enrolled in this study. The sex, age., body weight and height of
patients were recorded; the plasma creatinine, serum albumin and 99mTc-GFR ( standardized by body surface area) were
measured. GFRs were estimated by abbreviated MDRD equation and the modified MDRD equation separately. The bias,
accuracy and precision of both equations were compared. Results; The estimated GFRs (eGFRs) by both equations were
significantly correlated with the rGFR(P <C0. 01). Except for the slightly decreased precision, the modified MDRD equation
showed great improvements in the 5%, 30% , and 50% accuracy and bias when compared with the original abbreviated MDRD
equation(P<C0. 05). Compared with the original equation, the modified MDRD equation showed smaller bias in all stages of CKD
except for stage 5(P<C0.05). The modified MDRD equation also decreased the absolute bias and improved the 30% accuracy in stage 2
CKD (P<C0. 01). Conclusion: Compared with original equation, the modified MDRD equation has great advantages in predicting the
total GFR and GFRs at different CKD stages. Currently it can be used in predicting the GFR of Chinese CKD patients.
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HALEM GFR (estimated GFR,eGFR), 4K, 3% 5
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f& MDRD J7 # #4177 & IE, 3 T & 1IE J5 i 1k
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1 HRIFMAE

1.1 smBlEBFERHE BEFE 2005 4F 1 A F 2007

4E 1 HAERBIEEZ 1 CKD 3 481 i, CKD & X
Z I K/DOQI # /' i, Fi A B 35 G 7 &
BE 227 B, Lot 254 B AF 8 (67, 37+ 4. 97) %5
rGFR (58.60416.08) ml « min~ ' « (1.73 m*) " ';
Per(177. 14 +160) pmol/L; IfiL ¥ M & 11 (37. 9 +
6.7) g/LiARFR5%0(23.9+2.7) kg/m”, LA rG-
FR Jy - bR e % 50 5 240, CKD1~5 #1943
By 137.128.132.62 F1 22 i, S0 R . 5
e BCAk SR B /NER B | e L B N Bk A A B IR
9o I AP /NS T B AR | 22 R R G A TR A
W13 (CKD £ WPk 3 A i e L2k 1), LR
BLHENAEARDETE . B RE 28 T RE. KM LA 2
a5, BRI K BE K A B AN o0 T 5 0 T AT R R
B 5 JIRH PG BRAZE T, A0 e s I A S ) aff UL K P
MIZ54, 10k BYAREY PERI L B R A (HES
b5 I L A 2 A W R A T A

R 1 CKD & Hi 4 5 70 £ 44 AL 33 #

Tab 1 Constitutes of gender and disease spectrum in various CKD stages

CKD Gender Glomerular . Diabetic Chronic Polycystic Unkown
stage " (male/female) diseases Hypertension nephropathy tubulointerstitial diseases kidney disease causes
1 137 65/72 58 34 23 12 5 )
2 128 60/68 53 32 22 10 6 5
3 132 63/69 56 33 22 10 6 5
4 62 29/33 27 17 10 4 1 3
5 22 10/12 7 5 3 2 2 3

1.2 #m ok

1.2.1 rGFR &8l ik 77 % °RA GE A # Varicam
XAR Sk SPECT AL, 78 4% 1 25 ) % H17™ Te-DTPA
(" Te-Z L SRR ChE R T REWF 5T B SR L) |
DZEHT 30 min Wg £ IR/K 500 ml, K60 8 55 0
B AR R I EMY T A A R b U R R b
BT LEE  k E L 5E S Te-DTPA 8
mCi(1 Ci=3.7X 10" Bq), [A] i Ji5 30 R 5 72 7 2R 45 WL
' I VR YR B R RN HE T B S AR . RS ) T
BB ELBRIX., F Gates #1158 & RIS GFR Fl4r
B GFR, & SCHRY) Jr it Sk 2w AL, i J5 19 GFR
Phmlemin '« (1.73 m?) " HENFER,

1.2.2 Per rGFR ¥ 24 K 5 A5 8 BUM & A5 A<,
Pcr(ymol/L)Fﬁﬁﬁ‘@%%ﬁﬁ%(% [ A 55 |l Aero-
set2000 4 [ 2 A= b 43 B A0 K il CIE & 2 2% 3 [
4 50~110 pmol/L).

1.2.3 Mm@ EE  rGFR & 4 K [F 4 8 B
WARAS . P (Alb, g/1) B0 B 54 HE (5 325 4G
(EHZSZJEHE N 35~55 g/L)

1.2.4 T ¥ £ & cGFR fiifk MDRD J #2.

aGFR=186 X[ Per | """ X [4E# ()] ™ X[ &
PEX0. 742 1; KIE J5 fii {6 MDRD 75 # (7 # 5) .
c-aGFR=175 X[ Per ] " X [4E# (%) ] %17 X
(et <0.79],

1.3 it sam RN s 8 M 2R,
Spearman AH ¢ 12 Pk 7] 19 4 i eGFR Fl rGFR
FKFR, HE=cGFR-rGFR; 48 X} i 22 N e 2 (5 1Y 48
XHE ., A Bland-Altman E¥ eGFR 5 rGFR i 2
R S HEAT A i 22 M H 2R 0 M 252k 2
[i) ) TR 2 25 T 1 i 25 1) R B D R R AR SR
TR )R 25 B R A, i 25 [l 0H 2k 95 06 T X [R] A 3R
27 REBORT B0 BE 98 B O ARG o s Or iR
eGFR & A rGFR415% 430 % K& =50 % B9 9% 6] &
B ERAS T R B ME B M LK 45 O R 04 M B M AT
x K5, Wilcoxon B FlAS 5 o 5 78 K= — 43 31 1A fig
2 RN X A 22 1 KN . g3 8E SPSS 10. 0
Al MedCale 8. 0 #EF7 %8R40 Hr
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Bland-Altman [&
Bland-Altman plot

Showing the disagreement between estimated GFR(aGFR, c-aGFR)and reference GFR(rGFR). Solid line represents the regression line of differ-

ence between methods against average of methods,dotted lines represent 95% limits of agreement

% 2 {4 MDRD AR ERIERE L MDRD AR fH A GFR 5 rGFR R B E B E ERELEER
Tab 2 Overall performance of eGFR equations compared with rGFR: difference, absolute difference, bias, precision and accuracy
Parameter aGFR c-aGFR Statistical value P value
Intercept(95% CD 6.68(2.82-10. 55) 2.96(0.59-5.58)
Slope(95% CD 0. 78(0. 73-0. 83) 0. 93(0. 89-0. 99)
R 0.81 0. 83
R? 0. 65 0.69
F-Ratio 854. 50 860. 66
P value <0. 001 <0. 001
Difference[ ml * min~! « (1.73 m?*) ']
Mean =+ SD —13.67420.91 —1.96+23. 88
Median —7.81 —4.27 Z=—18.87 <20. 001
(25%,75% percentile) (—20.52,5.43) (—16.48,11.15)
Absolute difference[ ml » min~! « (1.73 m?) ']
Mean=+ SD 19.32+15.82 18.51+£15.23
Median 14. 14 13.94 Z=3.49 <20. 001
(25%,75% percentile) (6.31,24.24) (6.54,26.15)
Bias(arbitary) 1103 637. 04
Precision 83.75 99. 20
Lower limit to upper limit —49. 3-34. 45 —48. 80-50. 40
15% accuracy 29.73 39.09 x'=8.92 0.003
30% accuracy 58.63 65. 28 X2:4' 24 0. 04
50% accuracy 85.03 91. 68 X2:9. 71 0.002

2.1.2 EXF CKD 2 #F & KELE B CKDS5
WA K IE 5 Ak MDRD 5 B2 76 CKD Hi 4y 4% 014k
MY c-aGFR 5 rGFR 19 fm 25 & 2 (X T fii fb MDRD
FRL.ERA G EE X (P<0.05), 7£ CKD 1 #1,
e IE J5 ik MDRD J7 B4l A -aGFR 5 rGFR #Y
o i 22 W K T i fk MDRD J5 /&, 22 5 H 48 it 2%
BN (P<C0.05,% 3), £ CKD 2 i, & iF J5 i 1k

MDRD J #&# % faiifk MDRD 7 2 1) 30 % #E# v A
ERE L ERSAGITFE X (P<0.05.58 4),

2.2 fi4 MDRD 7 # 5 # iE )5 fi /¢ MDRD 7 #2
HigfE CKD o818 o &8s 78 CKD £ 4,
fij & MDRD J7 2 flA 1E J5 7/ MDRD J7 8 £ i 4k
IWCKD Al a2 % L& it 8 XL (P>
0.05) , WLF& 5,



54 W) ALY KRS 16 MDRD J5 R 3705 48 P 1 I 28 355 B /N BR ik e 25 % 38 PR A

« 407 -

=3

& MDRD AR 5K IEFE X MDRD FEHMA GFR £ CKD EHiRE EXREN LI

Tab 3 Comparison of eGFR equations: Difference and absolute difference in various CKD stages

[mlesmin '« (1.73 m?) ']

Median of difference

Median of absolute difference

CKD
stage aGFR c-aGFR Z value P value aGFR c-aGFR Z value P value
1 137 —31. 80 —14. 33 —10.15 <C0.05 34.03 25.12 3.25 <0. 05
(—42.21,—14.78) (—29.54,10. 34) (18.05,45.22) (13.42,38.68)
2 128 —10. 64 1.81 9.82 <C0.05 13. 86 15. 14 —0.98 0.32
(—26.13,1.99) (—13.86,17.67) (6.00,27.58) (9.41,27.94)
3 132 —9.05 —3.37 —9.96 <C0.05 11.73 11. 24 —0.19 0. 85
(—18.06,1.65) (—13.92,10.10) (6.08,19.56) (5.52,19.47)
4 62 —7.66 —6.59 —6.67 <C0.05 11.15 10. 99 1.08 0. 28
(—13.09,—3.37) (—12.13,1.38) (6.32,14.42) (5.51,15.44)
5 22 —4.05 —3.67 —0.37 0.71 4.42 4.53 —1.77 0.08
(—4.94.,0.96) (—5.44,1.29) (1.51,6.45) (2.43,6.17)
% 4 &k MDRD A2 5K EFHE & MDRD 72 A GFR % CKD S MM LR
Tab 4 Comparison of eGFR equations: accuracy in various CKD stages
El}jglz n Accuracy (%) aGFR n( %) c-aGFR n (%) X2 value P value
1 137 15 39(28.47) 54(39.42) 3.19 0.07
30 88(64.23) 96(70.07) 0.81 0.37
50 132(96. 35) 136(99. 27) 1.53 0.22
2 128 15 55(42.97) 69(53.91) 2.64 0. 10
30 93(72.66) 114(89. 06) 10. 10 0.002
50 119(92.97) 125(97.66) 2.19 0.14
3 132 15 36(27.27) 46(35. 94) 1.43 0.23
30 75(56.82) 79(61.72) 0.14 0.71
50 107(81.06) 119(90. 15) 3.72 0. 05
4 62 15 10(17.74) 11(17.74) 0. 00 1.00
30 20(32.26) 18(29.03) 0. 04 0. 84
50 37(59.68) 45(72.58) 1.77 0.18
5 22 15 3(13.64) 8(36. 36) 1. 94 0.16
30 6(27.27) 7(31.82) 0. 00 1.00
50 14(63. 64) 16(72.72) 0.11 0.75
3 i @ MG s ARA Y TR 5 PR E CKD &

AR, CKD &M A LT, Bk ™ &
ANFETA RS, i, 35 IR L 4 2 (NKEF) & 3R
) K/DOQI 8 5I A T CKD #4518+ CKD 431
XT R BTG T  JF 47 A ] 300 o 72 DAk B Th R
HHETIA A . (1) MDRD J7 #2 7t I () #E 7% L T Cock-
Croft-Gault J7 #°7 ; (2) £ 4§ fi 4k 77 B2 76 9 19 A~
MDRD J5 8 75 FU I (%) 8 P J7 18 TG 25 55 115 & L &
AR/ B LG PR E S 5 (4) 187 4k 75 & v B i it [
FY HEHTEASSEBRE  THERIE,

2006 4, [ N eGFR M WM E L UL £ h o0 I
LS TR 2~5 N K 4 DKIEJE fifk
MDRD J5 #& , 3 #4705 #2 4 FO7FE 5 PEAG 3R E CKD
BEM GFR™Y, CASEXN B 4 347 T8k, 45
WHA =T, X 5 AR AR 58 BT 2R A AL I
FERAR (GFR 7% 71 IR IH 3w 25 K B A ME

A A, AR R O R 5 IE AR Y R
il R WL IE , A EE T 481 ] CKD 835 19 K
FEAS B BE, X 5 #2 5 #EAT PE AL 8 Uk, B 7E S I R
GFR 1A 75 72 1 IE B i B R R 00k}, 3 AR 3 .

TE B 1 G 12 O 02 PP Al GFR 0 7 &
MIRTHE ., FUE R ik —BHPEM Gt TR,
ALHEBCRT ¢ 6 56 7 BRLAH G m1 U9 43 Fr L 4 D9 AH 56 R 3L
DL Bland-Altman ¥, BT ¢ K 50 55 {87 50 A0 ¢ (1]
H 5 B A S — BCPE V0 5 2 A2 75 BT 0 B B L
Bland-Altman ¥ B A — & J& B H 7T 4E S — 20 3F
Wi ik ikt . ABESCR YR T [ Bland-Alt-
man 12X} {5 fb MDRD J5 #2 #1#2 1E J5 {6 /6 MDRD
Ty AR HBEAT BARTEMN . 455, F 4k MDRD J7 2 S
ZHAiE N —7.81 ml e min '« (1.73 m®) ' W5
JE 1 103 AR A RS T GFR HAH, & IEJE @ik
MDRD 5 B R G KA GFR E AL, {H fw 22 K A%
P00 5 AT o e L R AR T Y o R
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AR, HREERE AP A CKD B
F18 A0 % JULT Il ] BRF ]G DU W50 5 vy JUL I 3000 5 A
W N R B 2 M T LS B GFR B0 07 72 94

B B JC Bt 23 32 52 W, 3k n] BE S BORLAE ) i K MDRD
77 T TN ARG B S B

% 5 f&ft MDRD FE 5&KERE L MDRD AR CKD S8 E S HAI LR
Tab § Percentages of CKD stage misclassification by origional and modified equation
[n(%)]
Classification Based \ . CKD stage based on rGFR
on equations N Equation 1 2 3 4 5
1 137 aGFR 62(44.93) 23(17.97) 4(2.27) 0¢0.00) 0(0.00)
c-aGFR 76(55.47) 34(26.56) 6(4.55) 0¢0.00) 0¢0.00)
x” value 2.47 2.26 0.10 0.01 0.02
P value 0.12 0.13 0.75 0.93 0. 88
2 128 aGFR 61(44.65) 69(53.91) 25(18.94) 2(3.23) 0(0.00)
c-aGFR 52(37.96) 65(50. 78) 25(18.94) 2(3.23) 0(0.00)
x* value 0.97 0.14 0.03 0. 26 0.02
P value 0.33 0.71 0. 88 0.61 0. 88
3 132 aGFR 14(9.42) 30(23.44) 75(56. 82) 7(11.29) 0¢0. 00)
c-aGFR 9(6.57) 25(19.53) 75(56.82) 10(16. 13) 1(4.55)
x* value 0.76 0. 37 0.02 0. 27 0. 00
P value 0. 38 0.54 0.90 0. 60 1. 00
4 62 aGFR 0¢0.00) 6(4.68) 28(21.97) 22(35.48) 2(9.09)
c-aGFR 0(0.00) 4(3.13) 26(19.69) 18(29.03) 1(4.55)
x* value 0. 00 0.10 0.02 0.33 0. 00
P value 0. 95 0.74 0. 88 0. 56 1. 00
5 22 aGFR 0¢0.00) 0¢0.00) 00. 00) 31(50.00) 20(90.90)
c-aGFR 0¢0.00) 0¢0.00) 00. 00) 32(51.61) 20(90. 90)
Xz value 0. 00 0. 00 1. 00 0. 00 0.28
P value 0.95 0.95 0.95 1. 00 0. 60
K/DOQI 18 ¥ 51 A CKD #E & K 43 3, ot 4 2 ELT]. P [ 52 A R 5 L 2006, 26 5 665-669.

CKD 4+ i X 8 & #EE 97, Bk, 7 B A6 A )
CKD 4391 i 38 B M ok i 20, & A R i
FERWN B G 7 B EALAY CKD 1~2 W
GFR, 3305 & BRI 0 A 2~3 3], AR#F5R
T AE G T B ERRAR T CKD 1~4 B I 22
RS R4 0 A 0 B0 s AN B 2 (5 fif ik MDRD J7
FELLES 225 G20 0 . X ] fg 5 A 58 1fi
ST Y 2 2% (H 70 B BEA O 22 2036 s B A B, AN 2
DA o5 | R 93000 e e s 108 43 B 0 0 T A R

Zi b ik, & IE J5 46 MDRD 5 #2 5 i fk
MDRD J5 2 75 #2 t#5 . o i Bk 52 CKD 45 ]
ek, 34 R HOR [F AR BE A # . 7E B AR C O 4
GFRIFAE M E ST, o FRE CKD £ #
GFR Al .

[Z % X #k]
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