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 E:HH M AFEE /A AL (UACR) £ §F & 85 ok B (DKD) ¥ 69 5 A 8. A& K4k 2015 % 10 A £ 2016
FAABmMTPCERBGNEFAERTA 2 B4 AHDMT2) &% 1083 4 (£ F DKD &% 390 #), Bl 41 R £ ki fo o i
ARA LM T R E R @ (UAID) R ALEF (UCT) F= fo 7 ALEF (SCr) k47 % C(CysC) . 543 3] UACR.3 A CKD-EPI £ 4= 1 A i &
B B AR CysC 7 B24E 2 RLE P ET & (eGFR) ¢, . eGFReyc + eGFReyc/or F7 eGFRey 14 8 J& Yo 3% 547 DKD & % UACR 4
15 & eGFR 5 M9 % & .5t R A X F TAES 428 & (ROC W &) A= Logistic @254 &£ 5 & DKD #9 2 A 1i., &R DKD
BH P UACRRFRZEWS .M cGFR K F ¥ 2 Z %1%, 52 DKD & Z Mk £ F 4 %3 % & L (P<<0.001) .42 ¢GFR K1k 5
UACR ¥ & #9 #2 £ 5 R — 3, B sb eGFRen (P=0.005) ; UACR & & DKD #5 £ 4& & T UAIb & & ¢GFR 4 #1[ROC ¥ & T & 47
(AUC)=0.957 vs5.0.729~0.9127], Z F A %3+ F EX(P<<0.00D) , £ 5 & R KB4 F A 25 4 89.0% 4 100. 0%, %5 & eGFR
S (43,106 ~55. 6% 4= 82. 500 ~96. 490) te & £ J+ A %3t % & L (P<C0. 05); UACR, eGFR H% 4 ff & #F AUC 3§ £0.972~
0.980,%5 UACR 31k jf & b 45 £ F A %3t 5 & L (P<<0. 05); UACR # 55 DKD & % 43 #] , cGFRe, . eGFReyc 7 eGFReyc/cr €G-
FRen 4~ 3 7T 4 34 4] .28 4] .30 4] .23 #); o A A i B M R K B R 45 £ RN R D AR A BAL, F kK T CysC 463 9 G-
FR.EFWMEERRMY, & "WEAEZHESFHFE UACR A DKD i & 65 4 ik 4847, A4 eGFR, T & ¥ UACR iE
F 89 DKD & % 9 55 .
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The advantage of urinary albumin to creatinine ratio on screening diabetic kidney disease "
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Abstract: Objective To evaluate the diagnostic values of urinary albumin to creatinine ratio (UACR) in a random spot urine
collection for screening diabetic kidney disease (DKD). Methods All 1 083 patients with type-2 diabetes mellitus from October
2015 to April 2016 in hospital were selected,in which the patients with DKD were 390 cases, whose urine and serum specimen were
collected simultaneously to detect urinary albumin (UAlb) ,urinary creatinine (UCr) ,serum creatinine (SCr) .and serum Cystatin C
(CysC). Thus their UACR and eGFRs (eGFR¢, ,eGFR¢, ¢ »eGFReyc/cr and eGFRey) from three CKD-EPI equations and a CysC-e-
quation applicable to the Chinese populations were obtained. Then, their relationships between UACR into groups to eGFRs into
stages were compared in patients with DKD,and their diagnostic values of screening DKD were analyzed by ROC curve and Logistic
regression. Results The UACR level of DKD patients was significantly higher, and eGFR levels of each CKD-EPI equation were
significantly lower, when compared with non-DKD patients, the difference was statistically significant(P<C0. 001), but the degree
between increasing UACR with declining eGFRs had no accordance, except eGFR¢; (P=0. 005). The DKD screening performance
of UACR was higher than UAIlb and each eGFRs (AUC=0. 957 wvs. 0. 729—0. 912) , with statistical significant difference (P<C0.
001). The screening sensitivity and specificity of UACR were 89. 0% and 100. 0% , with statistic significance for each eGFR (P<C
0.05) , which were 43.1% to 55.6% and 82.5% to 96.4%. When combinative detection of UACR and eGFRs,the AUC was in-
creased to 0. 972 — 0. 980, which had statistical differences than UACR detected alone (P<C0. 05). There were 43, cases missed
screening by UACR, which were detected 34.28,30 and 23 cases by eGFR¢, »eGFReyc »0r eGFReyc/¢r s eGFRep respectively. By the
two standards of maximum diagnostic performance and minimum cost for threshold determination, the judging thresholds of alone
CysC-based eGFR was difference. Conclusion UACR should be used routinely as the first target for screening DKD in clinical labo-
ratory. Combined detection of eGFR can reduce the leakage of UACR patients with normal DKD.
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99+ SR L 1 9 A ) T 44 B O AR A 4 R (CKDY Y ok
ANy 206 ~40 %" R F LK R — A EE RN,
2 EDBE RS 1 45 CADAD #E 35 30 o 37 0 J8 2 PR 2 O/ LI G
{H (UACR) #1115 /N 3k 3K 13 26 (eGFRO R 0L K i &% DKD Al
i e . (AR TE B R AR PR & B (UALD) 5 JR AL
(UCT) A [F A 25 s 7] — A28 A a3 00 A I, e B8 2R B T
Fett. AR A Biosystem A25 4§ 5 8 H 40 A7 A K H it £ il
Fl &K UACR, [A] I 46 0 i 75 L EF (SCr) ik #1 B C(Cy-
sO, IS B eGFR, 3 [6 )i J§ T DKD B35 1 iF 4.

1 #REHZE

11—k Y4k 2015 4F 10 H & 2016 4F 3 H 4B
A B B I )1 48 i B B2 B 1712 B 5 RO BedR 97 1 B A 2 B0
PR (DMT2) 84, 36 1 083 f4i], Hor 53 612 4], 4 471 451, 4 %
18~77 4 P ¥(56. 011, 6) 4, H " DKD & 390 4, %5
206 il . 2z 184 Bl 4E#% 18 ~77 %, F-45(58. 92 10. 5) % ; 3F
DKD 835 693 4, 5 612 (5, % 471 fi . 4F 4% 21~77 % %3
(54.3E11. D% . A BFHEFE 2016 48 ADA 1912 Wi br fE
(LA A1 FR 2016 ADA FRifl) B S0 5 & 1 B IR 95 L JHF IO %
SO IS D REAS 4 A T 8 R 42 DA S HAh 25 A DM (R . SR
HI 1A A6 P LA 9 M 2 A A R S 2 W DR R W A T
G ZN Iz Bl PR IR Y L A 405 Y Ko B Bk . B 2016
ADA F7 i #| W DKD 9 K 4% : (1) UACR=>30 mg/g Cr; (2)
CKD-EPI 5 Bt 2 B9 eGFR¢, <60 mL/(min + 1. 73 m?);(3)
SCriid 2% E b B (4) H A B E % 15 2 s B2 5%
UACRTE3~6 MW 3K ER 2 &R FH .0 SCr L H
eGFR 45 e 52 % ok A7 76 b 5 1% 2% 50 B4 F W3 4778 15 W 45
e g S % BRI DKD,

1.2 ik

1.2.1 kA R#&E  H BD Vacutainer [ 75455 (&4 B30 /112 Bk
AL TFHERREZREFEFIIKML 5.0 mL, R G,
3000 r/m B> 15 min, 53 & H I3 . A F CysC Fl SCr Ml 5 ;
[7] B P — W PR SR 4R 52 i IR AR 24 10 mL, T T UAID
F1UCE &

1.2.2 SCr il CysC il i CysC R FI UKL IS 38 325 S Lb 32
SCr R F#E: . 7€ H 4 HITACHI LST008 % 4 [ 3h 4 1k 4 7
A I e R0 A X W 8 O AR ) R R AR A
Al ARELEEFAELGSCr S HE LR Lt 71 pmol/L
5B M 97 pmol/L. M4 SCr 1 CysC Kl &5 5, R i CKD-

EPI 3 A~ J5 & Bl A T84 A W1 T R 19 CysC BN AT 5 oG-
FR.4% 5 i eGFRe, . eGFRey.c « eGFReyc/cr fil eGFRen 2718 DA
1L.73 m®) AR AL,

1.2.3 UAIb f1 UCr g UAILb % F ok B3 5 60 b b i,
UCr R L2 R S AL 25 . 72 79 BE2F BioSystems A25 B4 H
SRR A AT AL e L I A S A ER LR
BARE R A AL, B SCr F1 CysC [ 2 & I 45 . 15 2
UACR, X mg/g Cr il H 8,

1.3 Seit2abs R SPSS19. 0 Fl MedCalel2. 7 % 4 % %k
WHATEA 2, Bl P<<0.05 WESH LI ¥E X, Zit
HITEBTR L a0 s FoR AL 25 Ko AR IEAS TR TR R
FAES BOR 30; TH R R T " K3 8l Fisher A A #E R 1.
Kappa #550 J T H 8 eGFR 7315 UACR /- G M M «
FoR . ZNE TR #h £k (ROC #h4) B F 40 #t UACR M
eGFR %} DKD 1§ £ 14 6 , DA S 5 25 o fig de K (YT % m) 5 iR
G2 AR f /N Ccost )T I I FE{E 17 (1 R 7] . Logistic [A]
HH T 43 7 UACR, eGFR Bt & £ I 72 DKD §i £ rb 9 iz F A0
fl. % eGFR [A] 1Y 25 7 £ I X A 4% Wilcoxon 4§ 5 Bk Fl ki 45
ROC i £k F i BLC(AUC) (¥ 22 5+ 4 Delong # 5 , R B A4
SEMERZ ¢ KK,

2 & ®

2.1 DMT2 B##HBEUIREDBAELR 4 ¢GFR & Wilcoxon
ﬁ%ﬁ%ﬂ”‘{ﬁ%\ ’e(}FR(‘yvs(‘Ej eGFR(‘rﬁ e(}FRCy.\'(‘/Cr |F—‘J7Z’E%‘7ﬁﬁﬂ“
2B Y (Z=—14.898,—24. 365, P<C0.001) ;M eGFRcy 5
eGFR¢, .eGFRey ¢ B eGFReyrer M 22 7 A it 2% B X (Z=
—11.082.9.782,—19.576,3 P<<0.001), WF 1,

2.2 DMT2 B # eGFR 5§ UACR %45 % /34 1 083 #
DMT?2 g3 . DKD i % 4 %k 36. 0% (390/1 083), UACR
ZERR R #R Ik 32. 0%, i % eGFR 4315 UACR 2% 4
RN ER ESHBETEZFHALEITHE L (DMT2 4.
x' =13. 849 ~109. 673; DKD #: 5* = 146. 996 ~ 248. 378;
DKD 4.y =7.167~81. 670;3 P<C0.01), It4},5 eGFR,
SEHR AR, eGFRe, c FES AR A M EZ R WA S48 X
(4" =16.798~46. 783, P<C0.01) ,eGFRen 7E DMT2 41 fl
DKD 2 i 22 537 G it 2 B () = 4. 431 Fl 6. 007, 4 P<<
0.05, L% 2,

mlL/(min -

1 1083 5l DMT2 B3 HiR4H1E

BiH Ait(n=1083) 3k DKD 41 (n=693) DKD £ (n=390) ¥/ Z P

B/ /) 612/471 406,287 206/184 3.375¢  0.066
EW TS 56.00411. 60 54,30411. 90 58.90410. 50 3.407  0.000
UACR(mg/g Cr.T=£5) 202.95+786. 39 10.8248.04 544.361 239.91  14.056  0.000
UAIb(mg/L.7+s) 131. 49+520. 85 10.64411.70 346. 24825, 87 11.270  0.000
UCr(g/L.7%s) 0.90£0. 56 0.98+0.58 0.7540.49 3.585  0.000
SCr(pmol /L. T+ 5) 78.10+48.50 65.50+15. 60 100. 504-73. 00 5.866  0.000
CysC(mg/L. 74 s) 1.0540. 50 0.89+0.21 1.3440.71 6.007  0.000
eGFRe,[mL/(min + 1.73 m?) .7+ 5] 90.70%25.10 99. 104 16. 70 75.70+29. 90 6.121  0.000
eGFReyc[mL/(min « 1,73 m?) , 7+ 5] 82.40+28. 90 91.7023. 00 65.90+31. 00 6.032  0.000
eGFReyc/cr[ml/ (min « 1. 73 m?) .7+ 5] 90.70+28.10 100. 10420 60 74.10+31. 60 6.519  0.000
eGFRen[mL/(min + 1.73 m?) 7=+ +] 85.00+25.50 92. 60 20. 60 71.40+27.70 6.019  0.000

T SR 7 A ORISR FIXURE A Kolmogorov-Smirnov 8 4



BBEFLEE2017 51 A% W ES 2N

Lab Med Clin,January 2017, Vol. 14, No. 2

+ 195 -

2 1083 f5il DMT2 E& eGFR #1 UAIb £ R B EHR HIE R (%)]
2H 5 n UACR eGFRe, eGFReysc eGFReysc/cr eGFRcu
DKD 390 347(89.0) 132(33.8)* 189(48. 5)# 141(36.2)" 153(39.2) *
9k DKD 693 0(0.0) 10(1. ) 79(11.4) = 9(1.3) 25(3.6)%
At 1083 347(32.0) 142(13. 1)# 268(24. 7) 150(13.9)° 178(16.4) =

.5 UACR H#,°P<<0.01. eGFReyc8 eGFRen 5 eGFRe, HL#:,P P<<0. 05,

2.3 SLEEIEARG A DKD By ROC HiZ /04 2016 ADA #5
HEHERZ 0 & DKD F 24K T UAIb Fl eGFR M93F 4. [H ik,
SR ROC 1284387 UALL ,UACR #1 eGFR %} DKD [t % 25 #4
RE.AS AR 1 Fik 3, SR BI/R,ZWWILEK, UACR 1y
AUC, 7 8 B FIvE 5 308 T H AR 45, 10 UAIb {Z AUC #I
RIYE R T4 eGFR, 22 54 Giil % 8 X (P<C0.05) , 4k, 4
500 LA A 1 A e R 5 15 43 28 AU doe /I O A ME W o B9 {E, U AL,
eGFReyic Fll e GFReyy 9 3] 15 /2 AN [R] 9

2.4 1083l DMT2 % %k 4 DKD [ Logistic B9 4387 4
A~ Logistic J7 R WM MEF 1 AUC 43515 UACR M LL . 2 73
HGit2% L (Z=3.944,3. 190, 3. 118, 2. 360, P = 0. 000,
0.001,0.002,0.018), W% 4.

2.5 DKD ## eGFR 5 UACR ¢ %& 390 fil DKD & %
eGFReu 7315 UACR ML R IR 5. 45 R 3EW] . DKD &
#  UACR 43415 eGFRew 43 I #H ¢ (y=0. 312, P=0. 000) ,
HEA M («=0.090, P=0.005), #Kifi, [{FE LK eG-
FRe, eGFRegc Bl eGFReyc/er 73 1 5 UACR 43 H B K 5 L 45
HARR AR (y=0.139.,0. 292.0. 244, P=0. 076.,0. 000.,0. 001
k=—0.016.,0.008.,0.019,P=0.560,0.753.,0.494)

2.6 UACR iF % DKD #3% ¢GFR /3§ UACR Jg#f DKD
BH A3 0, H eGFR 35 R L3 6. KA A1, UACR W
% DKD 3 43 i, eGFRe, . eGFReyec » e€GFReyec/er #l eGFReyy
Sy BT H 34 i .28 5] .30 Fl 23 f .

100}= vs Ualb or eGFR
L =8.756~11.778

80 i
| i =8.442~8.942
P<0.05

RYE (B

— UACR AUC=0.957
-—-- UAI AUC=0.912
------- ¢GFR¢, AUC=0.729
- eGFRgne  AUC=0.755
e eGFRepeer  AUC=0.753
— - ¢GFRcy AUC=0.752
P A B O e S U S | B
0 20 40 60 80 100

100 - §e5tE (%)

Bl &ZREEEGSE DKD B ROC fESH

*3 AEFHERHRERAETEREEERI DKD B iFEHEEE (n=1 083)
i £ 1 R i K B 13 AT die /N i
SIS AR bR AUC
MY REUE O FERIE D YI e AL REUE Q0 FRRECD Y1

UACR 0.957¢ 29.9 89. 0¢ 100. 0¢ 0. 890 29.9 89. 0¢ 100. 0¢ 0. 040
UAlb 0.912¢ 21.8 82. 3¢ 89.0 0.713 30.9 74. 4 94. 8 0.126
eGFRe, 0.729 69.8 43.1 95.7 0. 388 69.8 43.1 95.7 0.233
eGFReysc 0.755 67.0 55.6 82.5 0. 382 49. 8 37.4 97.7 0. 240
eGFReysc/cr 0.753 66. 1 44.9 96. 4 0.413 66. 1 44.9 96. 4 0.222
eGFRen 0.752 68.2 50.5 87.6 0. 381 59.7 39.2 96. 4 0.242

. Bl cost sensitive learning 43 AR E , J& LA 48 FEAR A S5 /N Sy s v DT B 22 4 2 (L, 0 L3 ) R S48 45080 5 & 0 R A 56 L I R (E T
A7 UACR 5 mg/g Cr; UAIb 25 mg/L;CysC & mg/L;eGFR 25 mL/(min « 1. 73 m?), 5 HAhF5¥r 9 W b 4%, < P<<0. 05,

x4 LI EERIFE DKD B Logistic B35 #7
SRR IER 24 OR

g Nagelkerke R? AUC*

DMT?2 4F DKD DKD UACR  eGFR"
logit(P)=0.732+0.175 ACR—0. 068 eGFR¢, 0. 875 0. 980 95.3 98.9 89.0 1.19 0.93
logit(P)=—1.655+0. 154 ACR—0. 040 eGFR¢y 0.853 0.972 94. 6 98. 6 87.7 1.17 0.96
logit(P)=—69240. 159 ACR—0. 047 eGFReysc/cr 0. 860 0.974 94.3 98.1 87.4 1.17 0.95
logit(P)=—1.379+0. 151 ACR—0. 040 eGFRcn 0. 847 0. 968 94. 6 98.7 87.2 1. 16 0. 96

T M Logistic Jr #2459 2 i B AL 3 . %) DKD #£47 ROC 23 H7 1fii #4 2] i1 AUC." R4 B 5 B P i) eGFR,
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x5 390 ] DKD ##& eGFR.. f1 UAIb M RAIERIn(%)]

eGFRe,[mL/(min + 1.73 m?)]

UACR(mg/g Cr) n Y. P ks P
=90 60~89 30~59 15~29 <15
<30 43 9(2.3) 11(2.8) 23(5.9) 0€0.0) 0€0.0) 0.312,0. 000 0.090,0. 005
30~299 253 78(20.0) 104(26.7) 67(17.2) 4(1.0) 0(0.0)
=300 94  8(2.1) 27(6.9) 45(11.5) 14(3.6) 0(0.0)
Hit 390 95(24.4) 142(36.4) 135(34. 6) 18(4.6) 00. 0)
xR 6 UACR iR/ % B 43 5] DKD #2& GFR S HIZ R (n)
eGFReyec 43 eGFReyec/cr 43 eGFRcy
eGFRe, /41 »
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
1 6 6 0 0 0 0 6 0 0 0 0 6 0 0 0 0
2 3 2 1 0 0 0 3 0 0 0 0 2 1 0 0 0
3 34 2 4 20 8 0 0 4 27 3 0 1 10 23 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
it 43 10 5 20 8 0 9 4 27 3 0 9 11 23 0 0
P 24,787 35. 441 27.751
P 0. 000 0. 000 0. 000

. R H Fisher K56 28 3% ,

3 i

DMT2 g3 rhfiii 2 F 3% DKD i & 45 & J i T X
VR RO B ) B BT HE T M. 2016 ADA AR off 4
T (DRI BEPLIR UACR 3 25 35 8 1 R HF 4% Howe o 3~6
AHAN 3 WA 2 )k UACR=30 mg/g Cr; (2) {fi | eGFR
PEM BRIk AL 9T 5 UACR [F] 8 i ] T+ DKD 3% CKD 43
I e R PR S 58 G el B SR Y AR A ORI ) R
RO HH KR FR B DKD i A 48 i 80R

N 250t 86 % W R @3 UACR & )5 2. % A UALD
ok R AR AR 0 &R S & RS . AR SexE 1083 fil DMT2 it
R B g A5 R R, UALL 5k B B F DKD i 75 . 3
AUC, 3 8% FiE 5 % 4% T UACR(Y) P<<0.05), 3 A i &
P B f IR 43 S AR g/ DN B0 40 D s SR 0 A A TRD 43 3
21.76 mg/L F1 30. 86 mg/L). W #h7EAE DKD & A
UAILb 7K 86 2 A1 A 258 . Ui Sk k i UALD B4R
7 A8 FLS A EAR A i T 32 20 5R HE W6 22 4k 1 5% ) A% B
HE SRR B P AR R P A I 25 2R PRIk L 7 UACR kil 5 v
AR TN I IS R AR R E S KR,

SR . N E 7 UACR K J5 B 19 S 36 %, £ 8 UAILD
5 UCr ZE AR RS I 8 7E [/l — A 4% b B AS [R5 550 4 0 i
ZE bR L UAL &0 B = &% gy kM ity S 58U
T UACR 25 5 e o R . DMT2 /& Bf i o5 45 R %
B, A —fk & UACR #6045 5 . i 25 DKD [ M fig W% &+
eGFR(¥) P<C0. 001) , fifi 75 1 B S5 KRR 3 AR AN B /N i 119 1)
W S0 29,9 mg/g Cr, 5 2016 ADA #p B A W) & , I
L R B R R R RE 43 )35 89. 0% I 100. 0% . AH KL E .
CKD-EPI 3 M5 #19 eGFR {8 , Ho ) 7 5 SL{E 39 5 2016 ADA
PR —E 257, HHRHUEMN L ACR 17 0.5 £5. A, Lo-

gistic [A T 43T 45 5 32 1, UACR, eGFR % 4 #1 , % DKD
5 5 1k R 9 O B L8R TF (P>>0.05), m UL A[ A, £E 5 A DKD
i, UACR BA W] W AR B . Bt i R 52 3 28 328 1)
— i Z& UACR M 70 £, DL UACR (9 A8 0 7 8 1 A
M b A F DKD i 2 Fl 48

390 ] DKD M & 55 45 5 £ W, e GFRe. 0 11 5 UACR 43
HAR—F(P>0.05), HidFH66.2%) ) DKD i, 1 G-
FRe, 5 T 60 mL/(min « 1. 73 m?); i © 4 B 'S Th g it 3w,
34/132 #](25. 8%0)DKD & # , IF il B IRAE R . E PRl
KDOQI #5 i s R/ 52 B 7 8 [ JR (UACR 30~299 mg/g Cr) &
B AT, HAE 5~10 FE L EAS KRN EFEH
PREET, XU BT DKD f8 25 7 28 11 FRAE R B 2h BE 91 T 240
B, VLI T BE PR AN A O B, PR G, eGFR B 3 65 0 F
UACR 30~299 mg/g Cr B & 1Y D RE WA, 4 H K & 60
mL/(min « 1. 73 m®) , B F (L 55 5 51 28 6 10 Il 400 36 %) =32 1
BELWWT R HEAT T VA YT . MeAh, F I RE T b e Kz th UACR IE
) DKD 8% RE R 1Y DKD &5 6l 80 > AR K
UACR i #f DKD py#h 58 F B, LA IR 2

MRAEREYW A eGFR 7 BAG 4R A [, H «GFR
e A 2 A~ CKD-EPT J5 2l 55 45 R 1] 19 25 5 L eG-
FRen 5 3 4~ CKD-EPI B AL S 45 IR ) 22 R A Gl 23 X
(P<<0.001) ,3F H. eGFRey Fl eGFRey 7 7 5 1 B 35 K FHR 4
AR A B /IN B f 0 BT I SR S A ). 3 T R 5 I DA fE 1
i 25 b HE AT 56,2016 ADA B UACR Hl eGFRe, . AR 42 i
PR, Hoh CysC 27 DMT2 &4 v ity oL A (B L) 58 4 e
W, 15 A2, 7EJE DKD 41 DMT2 3% 1, eGFRe Fl
eGFRey S B 240 5k 11, 4% F1 3. 6%, 5 eGFRq, 11 2% 5
P G248 L (P<C0.05), #2&7R CysC K H Jr FR Al 45 1L T
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DASE R b 8 U T RE A T R R IR R B T
fiff HoAE DMT2 3% i &5 DKD, T% 5 D) e 3B Ml s R 259
MERA I TR i
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