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VOB A) 69 X Z o AR K 3 4B R om Bom (DND #9452k . ik 2B 2017 S 1—10 A fg4Es T2DM & % 220
B ¥ f & & G WLEF e 4A (UACR) >300 mg/g 4 % %46 A DN 22 (n=100) , % UACR<{300 mg/g #) & H 4 A
45 T2DM 4 (n=120) , )b & B 4 — AL T A . AL 3547 .GA HbAlc.GA/HbAlc Y Ah . 5 #7 & TR 45 47 4] 69 48 %
MAEE DN ZAWEZR, KA ZRF 4 EROC) W & 5% GA.HbAlc,GA/HbAlc 5 DA # % B 5
ik, £8 GA.GA/HbAlc{il UACR ¥ 2 EAR % (r=0.189,P=0.049;r=0.242,P=0.011), Logistic
= )25 M R M kR IR AR K 45 JE (SBP) L F 3 45 GALGA/HbAlc WA AL W K% £ 5 DN 48 X (P<
0.05), ROC & F @A 2 7, GA/HbAlc 44 (0. 745) = GA (0. 660) ¥ & F @ 4/ X F HbA1c (0. 526),
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Clinical significance of GA and GA/HbAlc ratio in the diagnosis of diabetic nephropathy”
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[ Abstract] Objective To explore the relationship between glycated albumin (GA), glycosylated hemo-
globin (HbAlc) and GA/HbAlc ratio in patients with type 2 diabetes mellitus (T2DM) and its diagnostic ef-
ficacy in diabetic nephropathy (DN). Methods A total of 220 cases of hospitalized patients with T2DM were
selected from January to October 2017 in this hospital. According to the urinary albumin creatinine ratio
(UACR) , the patients were classified into 2 groups:the DN group (UACR>300 mg/g,n=100) and the sim-
ple T2DM group (UACR<{300 mg/g,n=120). The general information, biochemical indicators, GA, HbAlc
and GA/HbAlc ratio were compared between the two groups,correlations were analysed between each index,
and their relationships with DN were also analysed. The diagnostic efficacy of GA, HbAlc, GA/HbAlc ratio
for DA was evaluated by receiver operating characteristic (ROC) curve. Results The GA and GA/HbAlc ra-
tio were positively correlated with UACR (+=0. 189, P=0.049;r=0. 242, P=0. 011). Logistic regression a-
nalysis showed that duration of diabetes,systolic blood pressure (SBP),mean blood glucose,GA,GA/HbAlc
ratio and retinopathy were associated with DN (P<C0. 05). The areas under the AUC curve of GA/HbAlc ra-
tio (0.745) and GA (0. 660) were higher than that of HbAlc (0. 526) for predicting DN. Conclusion Com-
pared with HbAlc,GA/HbAlc ratio, GA level are more related to the occurrence and progression of DN.
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Fb . GA 550 PR S8 4 O 2 0 A B K I A e
E— W58 & B, GA/HbAlc HE 5 T2DM i K JIE
AR B YA 2 g S R A 5 DN A 56 1 BIF 5%
B HEWA—%. BEHANXT GAHbAle 5 DN
KRB FE D, Bt = GA/HbAlce {45 DN
KAk WE 58, A B 5E 8 3 W 58 GAL HbAlc, GA/
HbAlc lLfH 5 DN X R i —22 0 DN B B2
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T2DM g3 220 fl, 55 108 fi], 4c 112 i, S 3 4F
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1.2 Jrik WO — OB 4 « A I M A T
FERC(BMD i FE 46 1 (SBP) L &F 5K 5 (DBP) | I1fi iig
CEHE R (TC) L % B2 IR 8 3 (HDL) AR %5 B2 s 48
H(LDL) . =@t H il (TG)].GA.HbAlc,GA/HbAlc
FAl . e 4 2 C (Cystatin C, Cyce) . B, W ER & 1.
UACR. R Z A (BUND . 1l 7 WLEF (Cr) | bR R L7 ¥ 1l
B (MBG) A0 B85 A8, W DA B 5 2 K =& i, =
BJG JEERTILFE . MBG o8 1 d N 7 YIRS A I Y S
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1.3 Siil2esb 38 SPSS20. 0 il 4k it A1 4t
W, Tham R T ISR 5, A5 & IE A 10 1
THE R T4 s RoR 4L IE] He 3R I ST AR AR ¢ K
555 AF IE A 2 A v GEORE DL b A6 B K DY 434 B[R] B
[M(Py;, Prs) 137 A1) HL AR FHRRFIAS 36 . TH 49T
R B o e R AR LR A o K.
FE AR (B8] A ¢ Pk 43 B, SR ] Pearson A 3¢ 4 43 #r 8¢
Spearman A3 PE 3 HT 5 2 R Z 01 H 43 B R FH 454 Lo-
gistic [l 43 M. 2 Wi ik 5 %k 52 50 % T AE FR 1E
(ROC)H £ 43 #r . Fiv A4 30 259 Sy XU, DL P<<0. 05 2k
ZERABEGI¥E L.

2 & ES

2.1 AL G IR B A A dg bm Lb g PRALPE S LA i
DBP X Ififig . JRER K F K UACR 5. 2 % K5
B (P>0.05), HibR %% & . SBP.BMI,BUN, Cr,
B, Bk . Cyc. GA,GA/HbAlc {H7E DN 20 ¥ &5
F gl T2DM 41, MBG ., HbAlc 7K F 7€ DN 41 #4% F
g T2DM 4, 22 55 3498 e it 2% 2 L (P<<0. 05), I,
*1,

1 MAREKRREELIEIRILE

PUR i 7 gl T2DM 44 DN 44 t/Z/y* P

R (Tt 4R 54.61+ 9. 34 59.07+11.16 —2.176 0.056
SBP(z=+s,mm Hg) 133.22421. 46 144, 88422. 88 —2.706 0.008
DBP(z+s,mm Hg) 81.18+13.27 81.18+13. 27 —0.764 0. 447
BMI(z+s,kg/m?) 24.91+2. 87 26.10+3. 20 —1.881 0.006
TC(Z=+s,mmol/L) 4.5340.91 5.05+1.43 —2.215 0.069
HDL(x=+ s, mmol/L) 1.0440.30 1.1340.29 —1.798 0.075
LDL(Z =+ s,mmol/L) 2.31+0.63 2.65+1.31 —2.072 0.081
MBG(Z+ s, mmol/L) 12.40+43. 84 10.7443.12 2. 487 0.014
GA(T+s,%) 19.3146.31 22.93+7.09 —2.790 0.006
HbAlc(T+s, %) 9.26+2.18 8.29+1.26 —3.847 0.041
GA/HbAlc(T=+s) 2.0840. 38 2.41140. 48 —0.772 0. 000
BUN(Z=+ s, mmol/L) 5.61+1.91 6.43+1.98 —2.190 0.031
BRI R R (Tt 5, 4R 7.84+3.56 13.08+7.02 —2.112 0.035
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WLEE 48 b Haf T2DM 4 DN 2 t/Z/ p
Cr[ M(P2s ,Py5) s ymol/L] 54. 85(42.57,66. 25) 60. 00(49. 60,82. 30) —2.195 0.028
UACR[M(P5;,Pz;) ., mg/g] 100. 13(84. 25,100. 54) 700. 65(400. 90,1300. 30) —1.798 0.075
B: MERE [ M (P2 . Prs) mg/L] 1.25(1.00,1.73) 1.78.(1.30,2.40) —3.634 0. 000
TG[M(Py;,P75) ,mmol/L] 2.24(1.65,3.40) 2.05(1.35,3.49) —0.636 0.525
Cyc[M(P35,P75) .mg/L] 0.65(0.65,0.78) 0.92(0.66,1.34) —5.134 0. 000
JRERLM (P25 . P75) s pmol /L] 298.7(248. 25,357, 25) 306. 00(231. 00,356, 42) 0.623 0.533
PR (n/n s 5 /20 62/58 46/54 0.169 0. 068
R0 5995 2% (26 8.6 80. 4 52.640 0,000

2.2 GA/HbAlc i .GA 545 78 & 8] i A5 ¢ Pk
GA 5 MBG,HbAlc,GA/HbAlc . .UACR ¥ 2
EAK(r=0.641,P=0.000;r=0.728, P=0.000;
r=0.634, P=0.000; r=0. 189, P=0. 049), GA/
HbAlc i 5§ MBG. Cyc, UACR # 2 iF #1 % (r=
0.184,P=0.030; r=0. 204, P=10.034; r=0. 242,
P=0.011),1fi GA/HbAlc 5 HbAlc JG ] i #H 5 #:
(r=0.410,P=0.672),
2.3 Logistic 45087 LA T2DM &5 A JC 5 ik h
I AS Bt B AR S L ) BMIL B JR 95 95 #2 L SBP . DBP
TC.TG,HDL,LDL ,MBG,GA,HbAlc,GA/HbAlc
FOAE R B A8 VE R A A8 /. 48 Logistic [B] 5 43
BT, B8 FR 95 9% #2 . SBPL. MBG ., GA, GA/HbAlc [ {4 .
LI B8 28 5 DN AH O, 4F % M 5] . BMI, DBP, TC,
TG.HDL.LDL.HbAlc 5 DN RAH3E, L3 2,

x2 DN 200 B Z B9 Logistic @134 #7

% 8 Wals OR P 95%CI
e 0.121  13.544 1128  0.001  1.046~1.209
SBP 0. 024 6. 546 1. 024 0.011 1. 006~1. 044
GA 0. 084 6. 843 1. 008 0. 009 1.021~1. 159
GA/HbAIc 4 1911 11269  6.759  0.001  2.215~20.627
AR XA g A 0. 257 4.105 1. 293 0. 000 1. 008~1. 657
MBG 1172 6,922 3.229  0.000 1.348~7.732

x3 GA.GA/HbAlc tbf& . HbAlc {2 B DN 12 BF 2L AE

. RUWE PR i
i AUC 95%CI P
% (% FHE

GA(%) 0.660  86.4 42.0  0.557~0.763 0.004 16.80%

GA/HbAlc b 0.745 72.3 76.2  0.652~0.839 0.000  2.29

HbAle(%) 0.526  45.7 642  0.416~0.636 0.640 9.50%

2.4 ROC ik 43133 GA.GA/HbAlc H{H
HbAlc #iill DN ) ROC ffi £k F 1 2 (AUC) , ROC
M WLIE 1, GA Xf T2DM H % DN 2 Wiils AR qi . &2
SR R SR 4l 16.80% .86, 4% .42, 0% . HbAlc

X} T2DM 835 DN 12 Wb il S8 . R 8O 45 55 B2 40 )
F9.5%.45. 7% .64. 2% ,GA/HbAlc HLAE X} T2DM
B35 DN 2 Wil B8 . R 805 R 55 R 4 i R 2. 29,
72.3%.76.2% , W3 3,

1.0 LR
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0. 8 [ —%gf‘i
0. 6
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s
0. 44
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0 v T T T T
0 0.2 0.4 0.6 0.8 1.0
-HRE
B 1 GA.GA/HbAlc [k {EFA HbAlc il DN
ROC Hi %
30w #

H AT 0 B I A5 R SO s g3k
(SMBG) J HbATc W & ke e 5 DAl i 4 R 2, 79 By
W PR T B RE . H9R HbAlc — P8I\ & VM b
b Y DR 7 S (1976 I 1 R | A = & B S s A |
Ji Bz 1l 2T 2 I 5E A2 52 e AT 52 0 Hb Ade B A .
NORIMATSU 267 15 #£ DN & #7 8 & o 1L &%
HbAlc 5 GA X il B 45 6l PF A5 i 8 PE 0% B 98 R
GA 5JRE HE & M LLE H IS 8 5 oW B AH ¢
PE R AE DNt GA G I B 2 1 PFAk 7T g 5 1 6 .
ABIF 5 38 3 43 BT UOBE W 48 AR 5 DN R A 6 R LR
52 HbAlc /K F-7F DN 4l s ali T2DM 41k, GA /K
SEAE DN 445 a4l T2DM 45, 2 % H Gt #a X
(P<<0.05), [A B} &3 HbAlc 5 GA K5 1F A0 X,
X5 R A R -8,

lﬂﬁb#lﬁﬁ%ﬁﬁi’éﬁ?ﬂ%ﬂﬂ?ﬁﬂ?é‘]iﬁ%‘(DCCDTf:
KA 151 BA S BIF 5 R g A1 441451 52 103 L Bl 17 6. 5
4E L EEIR I MBG 5 HbAle M1 GA K PIAH ",
AW WML E] MBG 5 GA & GA/HbAlc HAEAHK,
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HUEMR 3. PI5IUESE GA 16 B bk 3 & e
I K P E b HbATe B A&, DCCT #F 5% [H] i
R HbALe Fl GA -5 0 i i IR 190 JIEE 5 % VB i 8%
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FPOE Ak o B 5 2 BOAb. fH 554 — T 36 F GA A
HbATc 7K1 56 4R 2l Bk 95 08 FH DGV i B 52 40 & B
FE VAL 76 IR 30 ikogE s 7 i GA o] BEf F HbA1C?,
AR K HbAlc 5 DN FHE, BRI &N
HbAlc 5 DN ¥ & A JoAH &, fH DCCT 45 4] BA 5]
WF5E S BN AP K58 & B HbAde 5.0 1 8 5 05 K&
SBKAE AL A 00, R, HbAle b F 345 B R
B MR A B R,

SELVIN Z LB, Joie 1 BUR IR I8 J& T2DM
BELGA 5 DN A, YOON Z05 56 - (i 7
6 5055 08 DR LM A OF & E B R L. GA UK 5
DN KA VKRB & Z B HbAle TR AH G . ARAFR
W2 F UACR 5 GA B IEM %, #t— Lt Logis-
tic M43 BT 78 . GA 5 DN AH G, BLEH GA 50 IR
o B0 I 26 5 2 i AH G

E 456 F GA/HbAlc H{E 5 T2DM AH 3 1 i
7% {5 GA/HbAlc 5 T2DM B 5 1 A & 0F
FEE WA SOk . AR RIE . GA/HbALe [WE
548 5 BE K7 RUBE S Z oy i D RE % DA O, H
A 2E# SAISHO 51 W58 & 8L, T2DM B 3% 5 41
MK T SR i i GA/HbALe LA XK. 57
AMNEWFIE B IR, ZA4E T2DM % GA/HbAlc H.H fig
AR S b, 52 B It D Bl K7+ L IO K 1 3% Bl 5 AR
T2DM 3 BN HI B A5 2% U AR O . JUNG 2 %
T T2DM FE 0 K5 14 I8 W5 BT 19 F 98 & 3L, GA/HbAlc
FeAf 5 T2DM &A= R RS IR 105 1 25 VI AR 06 . A HF
FWEEF| UACR 5 GA/HbAlc WHE IEM K,
— it Logistic [MH4#7 7R . GA/HbALc tU{H 5
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i .GA % HbAlc Wi DN 5 AUC 4331 % 0. 745 .0.
660.0. 526 4K W 45 /N, 22 W] T2DM 2 # GA/HbAlc
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_ﬁ([wi B

Zi BRT R 7 T2DM B & b, GA #l T2DM &4
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