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[(FE] BM B ST AR & H (glycosylated hemoglobin, HbAle) 7K -5 i i H 8 IR
(microalbuminuria MAU) Z ] 2, -0 Hi BV, Ak #EEE BT 3 506 NAFERETE 20 ~70 %/ JoH
O e S IR ST X 42, IO T 5 PR A € 20 i ( HPLC ) 52 1ML HbA L e, SR FH RS S8 Z i ( RIA) 52
PRI LR I HEIER (UAER) 38 032380 TAESRAE 4 (ROC) B 52 Il HbATc Filll MAU % A& (S 1] 5
R (1) A HbAle /K- # /Y UAER /K Z M AFTE R E 25 (P <0.01) , HFEE Il HbAle /K-
11, H UAER /KFIRBEZ T4 (P <0.01) 5 (2) HbAle /KF-5 UAER 7KF- 22 [i) 52 B 5 () IE AR G, 252 5 Go 2
Y (P<0.01);(3)H ROC 1h£45 2] HbAlc UMM H & H IR & A WY SCK 6. 3% , TR ARy 5 1 43 1
H85.7% M 75.3% , 451 (1) HbAle /KT 5 (A FRE PIAHSC, FTVE R B0 | SPAS fEE 1 28 1 R S
KU RS 5 (2) HbAle =6. 3% 1E R TN (M8 IR & AR Wi fE D 5 .
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[ Abstract] Objective To study the relationship between glycosylated hemoglobin and microalbuminuria. The
optimal sensitiveity and specificity of various cut-off values of glucosylated hemoglobin for predicting microalbuminuria
were examined by receiver operating characteristic (ROC) curve analysis. Methods Data came from the Qingdao ar-
ea population-based cross-sectional study, and 3 506 Chinese adults aged 20 ~70 year and no known diabetes history
were enrolled in this study, glycosylated hemoglobin ( HbAlc) was measured by HPLC analysis, and UAER was
measured by RIA. One ROC curve for the best blood glycosylated hemoglobin cut-offs values for predicting microalbu-
minuria was made by ROC analysis method. Results (1) Differences among the urinary quantities of UAER in the
five groups of people (divided according to the HbAlc levels ) were also significant ( P <0.01), with increase of
blood glycosylated henoglobin levels, the quantities of UAER significantly increased (P <0.01); (2) There were
positive correlations between blood glycosylated hemoglobin levels and the quantities of UAER; (3) The best blood
glycosylated hemoglobin cut-offs values for predictting microalbuminuria was 6.3% ( sensitivity and specificity are
85.7% and 75.3% respectively). Conclusion (1) The blood HbAlc levels is closely related to microalbuminuria,
and it may predict and evaluate the risk of microalbuminuria. (2) HbAlc=6.3% is the best HbAlc cut-point for
predicting microalbuminuria.

[ Key words| Microalbuminuria; Receiver operating characteristic ( ROC) curve; Glucosylated hemoglo-

bin;  Urinary micro albumen excretion rate( UAER)
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BRI , T 243 BT PR I F 2R I 7E 30 ~300 mg/24 h
[ PR AR FRER (UAER) 7£ 20 ~200 pg/min |
o PRI AR R B OB DR B U LM A 22 1Y
REHE bR, X0 R B e R sl LA B
X2 RSO HbAle MAU 45 AN A HbAle 7K
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1.1 X% #EHC3 506 ANAFEIBTE 20 ~70 % TCH
O R o s & Mg X 42, Wk 1 350 A, Lotk
2 156 N JITA B9 %o G R i R I A i 2T 2 11 7K
FLERAY N 5 20 . HbAle <5. 4% H(1 4H) ,5. 4% <
HbAlc <5.9% 21 (2 41),5.9% <HbAlc <6.3% 4
(32H),6.3% <HbAlc <7.0% 2H (4 ) ,HbAlc =
7.0%H(54),

1.2 ik RHS AR, AR E R R A
Be R B IHE | X Tl R i) JERhE T 4%, LI
WEFORHRMER S8 % ATEE, T A pFSERTR (1) 1
SEARIE MR B R, R (WC) B B(HC) |
MR (BP) N WE R 2 15 52 | 4 bR s i 2 55
(2) 2R FH i 25 0 A8 A b T2 00 2 25 1 I # ( FPBG)
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A E SR E R (TC) HM=EE(TG), (3)
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1.3 ZWibriE BRI IZWAR S IR 1999 4FE 7
TAHZ (WHO) brifE, NGT:FPG <6. 1 mmol/L, H.
2hPG < 7.8 mmol/L; IFG: FPG =6.1 mmol/L {H <
7.0 mmol/L, 2hPG < 7.8 mmol/L; IGT: FPG < 6. 1

mmol/L,2hPG=7. 8 mmol/L {H < 11. 1 mmol/L;IFG
A 9f IGT;FPG=6. 1 mmol/L {H <7.0 mmol/L,2hPG
=7.8 mmol/L{H <11. 1 mmol/L, 24 h JRf & 1%
H IR 2 B8 [E BRZ2S TA B Mogenson 12 W7 55 43 AR vE
58 Filg e g CBF IR (56 4 M) ) B e brife
WF . (1) FRE MR A BRREABE, (2) IR
T AR A S B 6 S H 1N 24 h UAER %4
2 KA E =20 wg/min 5 30 mg/24 h #F ., (3) HEBR
PLUF 5 R A PRI A R RIS i 2R 4
I3 AR FRBRGY | H B e MR e I A i
FHE B 225 s W8 DR AR R rh 2 B 9 S A
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1.4 HEAKX REFEE(BML) = (k5 5 &1
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1.5 Git2eird A gt sk H SPSS17. 0
Bk R R R & s Fon, 2L SR
AR 2T 22508, AR B LL I FE B ) R,
St AR 1R S R D 25 A1, B SR BB e 46
MIEZS 3 AR 2 ROC 4R, B & HbAlce By
EVIE L, P <0.05 HESAGIHE L,

2 #R

2.1 FAM R 3.4.5 41 BMI,WC,
FBG TG .LDL UAER ¥J&F 1.2 41 (P <0.05 o P
<0.001),2 4% LNUAER %% 1 20T AL AR |
BMI . WC .FBG.TG .LDL 5,2 .3.4.5 41 UAER 1}
¥IEF 14,0 E UAER /KFEBE I HbATc 7K P-4
= IR T, 22 A Gt E L (P <0.05 3 P
<0.001), W1,

*1 BEMR—MIERIEATFE (2 25)

45 1% AR (%) BMI(kg/m?) WC(cem) WHR SBP(mmHg) DBP( mmHg)
14 156 53.8+11.9 23.2+3.6 80.0+5.4 0.85 0. 06 128.9 21. 1 69.0+11.6
24 244 54.0+11.9 23.7+3.6 81.2%5.5 0.85 0. 06 129.0 +21. 1 69.3 +11.1
34 200 54.3 £12.9 25.8+3.5 83.5+5.6 0.86 +0. 06 129.5 +18.4 69.5+11.1
444 260 54.69 =14.9 26.2+3.6 86.9 5.9 0.85 0. 07 130.0 +21. 1 69.8 £11.6
54 260 54.89 £15.9 27.8+3.6 88.5+5.9 0.85 0. 07 130.5 +18.4 69.4 +11.6

F - 0.39 3.27 5.07 0. 89 1.21 1.68
P - >0.05 <0.05 <0.01 >0. 05 >0. 05 >0. 05

M5l ik FBG ( mmol/L) TG ( mmol/L) TC(mmol/L) UAER(pg/min)  HDL(mmol/L)  LDL(mmol/L)
14 156 3.3+1.6 1.12+0.5 4.98+1.1 2.04 £0.24 1.5+0.3 2.2+1.0
24 244 3.8+1.7 1.16 +0.4 4.98+1.1 2.35+0.36 1.49+0.3 2.4x1.1
34 200 4.5+2.0 1.56+0.8 5.05+1.2 4.29 £0. 61 1.49 £0.3 3.2+1.0
44 260 5.6+1.8 1.78 0.9 5.06+1.1 7.70 =1. 42 1.51+0.3 3.5+1.0
54 260 6.8+1.8 2.10 £0.9 5.12+1.1 10.70 £ 1.4 1.51+0.3 3.9+1.0

F - 7.56 4.31 1.78 12.63 1.14 8.25
P - <0.01 <0.05 >0.05 <0.001 >0.05 <0.01
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2.2 ZousMEZ L A g R UL UAER B
gt LUAEI PE%] BMI, WC ,WHR TG, TC HDL,
LDL HbAlc SBP DBP FBG Jy {725 &, #kf1£ 04k
PRI 7387, 25 5 R B, 78 P < 0. 05 KB, A4
i# WHR ,WC . TG .LDL HbAlc SBP FBG # A [6]13
Ji#, UAER 5 TG LDL HbAlc SBP FBG & IFAH
K, EFBEAMX, ZRAGITZEX (P <
0.05), Wik2,
k2 SZUANESEASTER

% AR bRfERIERE i P

B RO -5.387 - -8.312  <0.001
TG 0. 402 0.131 5.686  <0.001
SBP 0.013 0. 149 6.621  <0.001
FBG 0.194 0.237 6.199  <0.001
LDL 0.272 0. 146 4.261  <0.001
wC 0.017 0.103 3.520  <0.001
AL 0.010 -0.054 -2.610  <0.01
TC -0.113 -0.078 -2.253  <0.05
WHR -1.667 -0.069 -2.326  <0.05

HBAlc 0. 052 0. 068 2.794  <0.01
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AGEs — Rl A m 23, 51 B/ E , H1E
R IR 5 ) A R8T L PR DR ' O B[R] 200 10
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HbAlc T I RAE B2 Wi Ul ik 270 B
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JH HbAlc 12 Wi b5 JR R 9 U0 s08f 58, AS i 5% 38 2
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