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[ ZE] B8R0 e & i 2 (hemoglobin glycation index, HGI) 5 2 B JR 95 (type 2 diabetes mellitus, T2DM) £ 3
SN ik A g e )L BE Cearotid intima-media thickness, cIMT) OG5 o J77E i HUAE 477 M DK 27 % 2 Bt B JB 3ok 717 4 40 DA e (32 Bt
I T2DM 5535 302 151, 460l 22 2 cIMT 2% i I B (fasting plasma glucose, FPG) \ ¥# 4k L 21 55 H (glycated hemoglobin Ale, HbAlce)
Ko A4 HbAle M FPG 1H5LHGI, & HGLE SN HGI=0, i HGLE SCN HGI<0. M4 cIMT 5 HGI IR R . £55R: 3024
T2DM % cIMT 3 )52 140 5] (46.4%) « IMT 34 J5 41 % HGI EU A% cIMT IE % 21 151 (36.4% vs. 22.8%, P < 0.05), i F& IR EE
B v I % R ) 46 F Csystolic blood pressure, SBP) ¥ 5K [ (diastolic blood pressure, DBP)HbA 1c i % 5 g &5 1 JIE [2] % (low-
density lipoprotein cholesterol, LDL- COIEL IMT 1E 5 2H 5 (P < 0.05) , 15 H I 'B /N BRJE 1T 2 (estimated glomerular filtration rate,
eGFRMIE T cIMT IE# 41 (P < 0.05) . HbAle HGI 5 cIMT 2 1EAH K (7=0.257.0.399, P < 0.05) , Logistic [7] 4 73 #7 {2 7~ HGI &
HbA e B340 cIMT 34 51 KUK LOR=1.511(95%CI: 1.237~1.846) , OR=1.287(95%Cl: 1.053~1.571) J. #&i€: T2DM & 2 ik
FERRAL 00 3805, HGL W fig /2 HbA Le AAMK) T2DM &35 s ik AR AL AR K T 48 b -
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[Abstract] Objective: To explore the relationship between hemoglobin glycation index (HGI) and carotid intima-media thickness
(cIMT) in patients with type 2 diabetes mellitus (T2DM). Methods: A total of 302 T2DM patients admitted to the Affiliated Yancheng
Maternity and Child Health Hospital of Yangzhou University Medical School were enrolled. The clinical parameters including ¢IMT,
fasting plasma glucose (FPG) , and glycated hemoglobin Alc (HbAlc) were measured. HGI was calculated based on HbA1¢ and FPG,
with high HGI defined as HGI = 0 and low HGI defined as HGI < 0. The relationship between ¢IMT and HGI was observed. Results:
Among the 302 patients with T2DM, 140 cases(46.4%) had thickened cIMT. The proportion of high HGI in the cIMT thickening group
was higher than that in the normal ¢IMT group (36.4% vs. 22.8%, P < 0.05). The cIMT thickening group also had longer duration of
diabetes, higher smoking rate, hypertension rate, systolic blood pressure (SBP) , diastolic blood pressure (DBP) , HbAlc, and low -
density lipoprotein cholesterol (LDL-C) levels compared to the normal cIMT group (P < 0.05). The estimated glomerular filtration rate
(eGFR) was lower in the cIMT thickening group (P < 0.05). HbAlc and HGI were positively correlated with ¢IMT (+=0.257, 0.399,
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P < 0.05). Logistic regression analysis showed that both HGI and HbA 1¢ increased the risk of ¢cIMT thickening[OR =1.511(95% CI:
1.237-1.846) , OR=1.287(95% Cl: 1.053-1.571) ]. Conclusion: The prevalence of atherosclerosis is high in patients with T2DM, and

HGI may be a new indicator of atherosclerosis risk in T2DM patients, beyond HbAlc.
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BE Ak 1f 21 28 [ (glycosylated hemoglobin Alc,
HbA Te) 2 I PR VPG B 2] B0 S b v, S e 2~
34 H B IR 2032 K F . HbALe T 508 JRIp
A A I R AW AR5 B9 AT PR X S0 8 DA B
Wl PR K L I RN 38 3 DDA DR o H T
AR AL 21 2 BB R AE MR AR AE — 8 2 57
o3 HCP B B K P HEBL Y B HbALe BUE A7 AE
A, A I TR I3 I 7K P AS REf#FE HbA Le 29
20% A0 R v BRIX — 1), Hempe 25542 HY
N F I 21 8 R 4L $5 20 Chemoglobin glycation in-
dex, HGD PA &4k HbA Le 5 - 4 I 4 /K~ 2 8] 1) 22
Jto HGI Wt | HbA le S INAE A1 T H 2 18] 1) 22
5, McCarter 52 BiL 5y HGT i 35 40 X i 5 4% A1
I PRUISE B A 3890 5 1EL HG 7K~ FROBE JR 995 K IfiL 5 9 7%
FHSAEBT TEAL /D, Ahn S8 784 9L HGI RS 0 If
BRI R 2. B0sh Bk N R 2 R
(carotid intima-media thickness, cIMT) AJ DL iz Bt 5. 1
4 Sy VE SN Ik oR FE R AL IR A A2, DR AR Bt 5 i Sy
FrHGIL 5 cIMT Z 85K 5, 5 A2 Ml R B8 3 IR %
il S I AE VA R BT I S 2 1K

1 MRITTE

1.1 *t%

(=] o A4 2021 4F 1 H —2022 4 12 H fE M
KA 5 Bt Bt I 30 11 10 4 DR {8 B 25 6 P R HEE Bt
[ 2 BB JR 9 (type 2 diabetes mellitus, T2DM) £
302 %1 (55 113 4], 22 189 1)) , “F- 35 4 1% (53.8+12.5)
%o MR CH S A e L B AR R R AR R
cIMT=0.9 mm 12 Wr Ay N G 5, 0N cIMT 3 )44,
4 cIMT<0.9 mm ] G N cIMT 1E 5 2H . B 705
FYNNFRAE: T2DM 12 Wi fk 4 b [ 2 B8 R 93 Bl 76
TR (2020 AE RO VAR #E s HEBRBRAE : & A IR =
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b5 H LA O PRV AT B 5 6 I FL A P 43 WA 9
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FROPR I A2 08 PR iR 35 IR 4 5 BEAT A {3 FH W
B ER S B IR G . AR AN R AR B
i Jes ok T 4 4 DR A B 1= 22 A0 B = D e b (A8 3
5:2024-LW-011D), FH1E A = .
1.2 Fik

P B E Y ELZEEhaTERTEI&E 5
151~ R L UL K (systolic blood pressure, SBP) « &7 4
J (diastolic blood pressure, DBP) . Jf: il H it fik ifiL ,
KA B R AR YR IR 22w R A I 21 2
SE TR A1) B Cran RO AR 5185 75D A il HbALeo R H
Roche Cobas ¢702 444 73 7 AU W 2 5 1L B (fasting
plasma glucose, FPG) . j= fH [ B (total cholesterol,
TC) H W = Bg (triglyceride, TG) K % & A 25 1 AH[E]
I (low-density lipoprotein cholesterol , LDL-C) 15 %%
J& R & 1 RE[E B Chigh-density lipoprotein cholesterol,
HDL-C) . L& WL (creatinine, Cr) o cIMT &2 K
KGRI EPTQS R, RN 7.5 MHz, Il B\ ik
SEE UM 255 Pk S S50 Bl Jhkaze s R 73 SCAL 10 mm.
9N B JiKGES 46 95 10 mm, 3£ 6 4b cIMT A, B2
B FFARHE MDRD 4k 2 sk S5 B B /N ERE
1 % (estimated glomerular filtration rate, eGFR) , 115
2330 186U Cr—1.154 x4 ¢ -0.203 % (0.742 # A &
P s AR H $5 U (body mass index, BMD TR A1 R
BMI=A4 5 (kg)/5f 15 * (m™) s 25 J b [ s\ i 27 JIEL
JHERE TS5 42 ) 41 B ) B2 BT b 14 , BMI=28 kg/m’ 4y i
JEY e HGLUH S5 951 ARG HbAle M FPG {2 1
(A =1 3 Bt » 2 57 [0 77 A%« B HbA1¢=5.12+0.37x
FPG, R*=0.52, HGI= 5 fx HbAlc— T il HbAlc, i
HGI/KF5& A HGI=0, 1% HGT3E X HGI<0.
1.3 %it# 7k

Gt 2 AL FER Y SPSS 22.0 Ffk, IEA M i 1
VORLR A ¥ B bt 22 (3 = ), 2L 1) L A8 R 19
SEREAS A IG s TH BRI B R D [n (90 136
s KRS . AR &SR H Spearman #H 9% 4 43
#1 5 K F 7T Logistic [8]J57 B cIMT £ J5 (1) 5 10
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cIMT IEH 41 162 51 (53.6%) , cIMT 14 J5 25 140
(46.4%) . P4 20 K38 PE ) S AF 68 BMILL JE JBE BE 431
FPG.TC.TG-HDL-C /K~F % 55 L4 it 5 & L (P >
0.05) ; cIMT 34 5 41 4% JR 93 o 72 . SBP. DBP. HbA lc
LDL-C % ¢IMT 1E % 4075 (P < 0.05) , eGFR % IE ¥
AR (P < 0.05) 5 cIMT 14 5 25 A W B 451 vy fi e
EE 9]« 75 HGI B 9] 2 8¢ oIMT 1E % 4 & (P < 0.05,
.
22 AGARAR R PEDHT

HbAlc 5 FPG HIAH M43 1 45 SR E7R, HbA le

5 FPG & & 2% 1E M 5% (=0.72, P < 0.01) , R ¥
HbAlc A1 FPG i 28 14 [51 V9 43 #r , 43 2 [5] 3 75 F%2 : Tl
M HbA1¢=5.12+0.37xFPG, R*=0.52.

cMIT J5 52 5 25 i PR 48 B 1 XUAZ & AH 5G4 43 B
S5 WIR, cIMT JE B2 508 JR 93 6 72 « 51 L%  SBP.
HbAlc.m HGI 2 IEAHK (P <0.05,%2).
2.3 cIMT ¥ 248 % A& A % 69 = 7T Logistic 57

DA cIMT A& 75 34 J5 g DR AR &, AR B[R 31 40 B &5
S, IHE PRI AE 2 SRR 2 5 4 & 1% W SBPS
DBP.eGFR.HbAlc HGI &% LDL-C A H A& &, #t47 —
G Logistic 73 H, & IURE PRI IR B« BB I
SBP. 5 HbA Le- 15 HGI 38 A1 cIMT 38 J& (1) XU 5 o,
5 HGIAR L HbA 1e 7K P36 &7, o B cIMT 3 (1) 4H
%o XU BE L OR=1.511(95% CI: 1.237~1.846)vs. OR=
1.287(95% CI:1.053~1.571), % 3],

F1 WE—RIERZRFNTIE ZIEARAY ELAL

Table1 Comparison of general clinical data and laboratory indexes between cMIT normal group and thickening group

Number Age Duration of diabetes BMI Obesity Smoking
Group (Male/Female) (years,x £s) (years,x £s) (kg/m’, % + s) [n(%)] [n(%)]
Normal cIMT group 162(69/93) 52.8 +10.8 82+1.9 229+53 44(27.2)  29(17.9)
Thickening cIMT group 140(44/96) 549 + 14.1 9.7+2.3 23.8+4.9 32(22.9)  41(29.3)°
Hypertension SBP DBP eGFR FPG
Group [no)] (mmHg,x +5) (mmHg,x + 5) [mL/(min-1.73m*),x + 5 (mmol/L,x +s)
Normal ¢IMT group 50(30.8) 1389+ 11.3 81.3£8.8 108.5 +12.9 82+28
Thickening ¢IMT group 64(45.7)" 1452 £ 10.2" 842152 92.5+10.2" 8.6+33
HbAle High HGI TC TG LDL-C HDL-C
Group (%,xxs5)  [n(%)] (mmol/L,x +5)  (mmol/L,x+s)  (mmol/L,x £s)  (mmol/L,x +s)
Normal ¢IMT group 79«14 31(22.8) 446 +1.24 1.69 + 0.66 3.12+0.84 1.23+0.22
Thickening cIMT group 8.4 +2.7 51(36.4)" 471 +1.61 1.81 £ 0.61 3.39 £ 0.58" 1.28 +0.38
Compared with the normal cIMT group, P < 0.05, P < 0.01.
R2 cIMT5ZIERERMINESHERIN
Table 2 Bivariate correlation analysis between cIMT and each index
Item  Duration of diabetes ~ Smoking Hypertension SBP DBP eGFR  HbAle  High HGI  LDL-C
r 0.223 0.346 0.389 0.297  0.305  0.329 0.257 0.399 0.291
P <0.001 0.082 <0.001 <0.001  0.068  0.074 0.041 0.021 0.069

R3 JIMTHEERKEERIE E R Logistic 25 B3
Table 3 Mutivariable binary logistic stepwise regression analysis for the risk factors of cIMT thickening

Variable B SE Wald x* P OR 95%C1
High HGI 0.413 0.200 16.395 <0.001 1.511 1.237-1.846
HbAlc 0.252 0.102 6.104 0.013 1.287 1.053-1.571
Hypertension 0.953 0.239 15.900 <0.001 2.593 1.623-4.143
SBP 0.198 0.032 38.258 <0.001 1.219 1.145-1.298
Duration of diabetes 0.418 0.194 4.643 0.031 1.519 1.034-2.222
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SRR RERE AL A2 T2DM £ 0o fibi 1785 A7 8 el 1.
B REAL B 3L [R5 L AL, T2DM B 3 ik ol R A 4L,
) S R A W PR N 1 . AT 9T 302 451
T2DM 140 1 cIMT 18 J5, 38 B - B
AR AEREL . ER HbA e 32 61 7K 7 5 88 FR 7
B B0 K A R A R 2R R R AR G HE AR B A,
{HTE Advance i 7, L HbA 1¢<6.5% A% H bR
T2DM F8 3 2.0 MU F AR 00 B35 X, 1M Zie-
man 25 YHE 5T R B, HbA e B9 H1I K F 55 2 4
H RN SO AR LG A — 2Ll
PRI Tt 75, #8403 HbA Le (/K Al 45 T
AR T 2 U I ST A i B B 4 i N ) 7K
ST R HbA Le AR NP3 B AR 54, o 5
SE R ST 359 W 1) 22 e B 3G T 0 PR 18 P I RORE
() PN A AE — 58 R BR A%

HbA Le H 3 MR (1) B 42000 8, 17 A2 S Pt 2] 24
548 F 4 A i Ee ], I 52 S i pE R B L 44 e
JIES 8 325 A B 2 R T £1 200 R 5 i PR R S R A
AR ) 7 ot 1 55 22 R 2R 2 Y . AR 9 R 3 FPG
X REARFE 52% 1) HbA Le, 3271 A ILRE R B LLAME
DA 25 AT 200 HbA e, 5 BRI IE S50 Fi Al 07 SR
A K HbAle 5 52 b I K F 1) 22 73 M E 4 — i &
Pk, HOXFh 22 5 5 T2DM f 3 K I I & R A 5%
PERI 245 A —E. Cosson 25 B H FEHE %
i L[99 77 FE 5 HbA Le, 3540 B L 5 52l HbA 1e
Z IR 22 57 R AL TR B0, (R AU 5% 21 s 4 Ak
(] BRI T2DM 28 35 K & 1 B 1 R I AU, T 5 K
I 955 A8 ARG TE 9% 1T B HGT BT PP A% HH HbA e (1)
A S, A AN BEAL AN R SR AR Y. H
it HG1 5 T2DM K il % I & hE & A B 74l i, BRI
ETE AR BE JR 55 B b B 0 5% 21 HGT /K 7 T & 384
cIMT 14 B i XU 2. ASHIF 90 2 B, 5 HGI A& T2DM
B IMT 3 JE ST fa G R 2R, HAE S fa i w1
HbAlc, #7~ 5 HGIIE I T2DM £ 3 5 fik s FERE 1k )X
o V5% Cheng 25" & I B HGI AT 3 15 3 Jin
T2DM & & 2 A= ek R 3l ik 22 52 I 0 A2 1) R o
Steen S5 71 45 RN o8 HGLEEHE I 1%, 40 L5
HET A N 16% - B SR A BIF 52 BB A4 18] B F
HGITE Bt HbA 1e 15 SEBRF-35) U 2 8] i 22 5 07 T
TP = — B (S T2DM 3 K L
EIRAR Z A A AN — 3. B
e 4 A S A R AR AR AR SR A,

1M HbA lc 72 140 g PN 2 1 5 4 2 08 O A AR B2 I
LR 7= 40, it 9 3 24 R P 2 1 o R TR IR
B AL ] B AE 5 e WS AH G (9 KL I 0k Hh ok #8
W ERBORAE A . R AR N AR AR K
P B 1 22 5 T g A2 3 SOE A ) BRORT HGT 5 oK if
HREARRYER T RA—BUN R F 2 —. k4,
SR B 22 (10 UE 8 2 B, 1R R R Ak 2 R ) (ad-
vanced glycation end product, AGE) % i 17 7E T # /R
R R R, @it 2 R L 32 B0 KO A
A () R AR R o T R 7K T IR HGT A A A —
FhopEA i 2 7Y, R AE 2 X B 1 W S 1 ) e v 14
hn, & AT AGE (R FE 2 1EAH 9, AT [ it AGE 42 f]
SRR, TR G R B R I AGE WP RE R £ 2
P I R .

H A58 O R B HGL 5 T2DM JE Bl if 8 96 7%
O I AR R O L BB T XU RO AR S 1, A Tt
%2 B = HGL 5 cIMT 3 J5 1 A7 5 P 5 [ o 4 0
HbA lc 5 SCBRIMAE 2 R AT RES 5 T T2DM KL
AR R A R, H 5 HbAle M1 EE, ' HGI 5 A
B AL KR I AH DG BE 38 o Rhee Y0 78 278 T
WHELL HbA Lo /KP4, HGL T myiid 4 48, & B 3%
o E AR ek R B RS A I R . 5 A R AT R B
HGI #& T2DM £ FF 7 0> 5§ (coronary heart disease,
CHD) & A= Bl 37 el IR 2%, Hont T2DM i % & 5F
CHD F 7500 UK FE N 68.09% , 57 573 FE 5N 89.8% , #H
. HbAlc, HGI 7E ¥4 T2DM & & & ¢ CHD X% /5
iR RIS WA a0 7 R B, B
&I HbA Le PPAf R ITURE 7K P ARARL, (R 58 2 TA)
AR ORI R 1 K B AN ), BT LA, 5 HGL
ORI £ 4 B B KR A 1) R A A R

ZR L RTIR, 5 20 koo R R A 1 AE RS R E AR
%, 1 T2DM J& fe N B Z i I 2 —. HbAlcfEN
PEAL T2DM G825 URE % 1 7K T B 18 1k o i XU )
HEJRbR, A — € M RBR Y M HGL AT B8 7R A& Tl
T2DM K i 5 A2 1) B B4R bR, & X7 HbAle ik —
A 7, X HG B 042 i i PP A5 45 R T T2DM K i
BRI E AT A2« ASHIE 5T AR A T T
Fo, WAH AN R, HheFARR D, HRM
i 14 WF 9%, Wi AT 4 W oG TR TS M AT — 2B
S HIR AHIE TR 3 M ¥R 9T 7 S W] RE X B bk oA
FERE AV [ S2 A, 0 IR AR VT SR AR 2 MLt 254
PA e GLP-1 %2 44 3 2 771 5 SGLT-2 1] 751 F F 175
O, 7E J5 S0 7t b A 75 B — 20 4 i DL SE 47 58 IE
EN IS I ESE O
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