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Abstract Objective: To investigate the relationship between hemoglobin glycation index(HGI) and coronary
artery disease in patients with type 2 diabetes mellitus(T2DM) complicated with coronary heart disease(CHD).
Methods: The clinical data of 284 patients with T2DM were collected from June 2020 to July 2021 in the first affil-
iated Hospital of Gannan Medical College, including 49 patients in T2DM group and 235 patients in T2DM+ CHD
group. The differences of social demographic characteristics, smoking and drinking habits and blood biochemical
indexes between the two groups were analyzed. Multivariate Logistic regression analysis was used to analyze the
risk factors of T2DM complicated with CHD. The receiver operating characteristic curve(ROC) was used to ana-
lyze the diagnostic value of HGI in T2DM complicated with CHD. Multiple linear regression analysis was used to
explore the correlation between HGI and Gensini score. Results: Fasting blood glucose(FPG) , glycosylated hemo-
globin(HbAlc¢), 2-hour postprandial blood glucose(2hPBG) , HGI, male proportion and smoking rate in T2DM+
CHD group were higher than those in T2DM group, while systolic blood pressure(SBP), diastolic blood pressure
(DBP), high density lipoprotein(HDL-C) , apolipoprotein b and left ventricular ejection fraction(LVEF) in T2DM
+CHD group were significantly lower than those in T2DM group(P<C0. 05). Logistic regression analysis showed

that the increase of HGI was an independent risk factor for the occurrence of T2DM complicated with CHD(OR =
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2.985, 95%CI; 1.506—5.915, P<C0.05). The ROC curve showed that the area under the curve in which HGI
predicts the occurrence of T2DM combined with CHD was 0. 840. When HGI was—0. 488% , the sensitivity was

68.09% and the specificity was 89. 80%. Correlation analysis showed that Gensini score was positively correlated
with HGI, TC, LDL-C, FBG, 2hPBG. serum creatinine(SCr) and HbAlc, but negatively correlated with SBP,
DBP, HDL-C, LVEF and BMI(P<C0. 05). Multiple linear regression analysis showed that even after adjusting for

confounding factors, there was a dose-response relationship between Gensini score and HGI(P <C0. 05). Conclu-

sion; HGI is an independent risk factor for coronary artery stenosis in patients with T2DM complicated with

CHD.

Key words hemoglobin glycation index; type 2 diabetes mellitus; coronary heart disease; Gensini score
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BRI 25T R WL HGL 1] g 5 58 R % B35 O
M58 I A i 22 [6] A7 76 52 2% () AH B 52 g ), B 6 F
HGI 5 T2DM 4 Jf CHD H % 56 ik 48 1 % 2 fif
AHGE., AXBHEHT HGL 5 T2DM 4 3f CHD
A o AR AR S L S T2DM A9 CHD iy
119 A5 RN T R LR 2R A Al
1 XW&E5FE
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YEFE 2020 4F 6 2021 4F 7 F 1F B E 2 B
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afi T2DM 4 49 fi], T2DM 4 3f CHD 4 235 1, 44
AFRE: OB C #12 T2DM H ik 5 58l CHD
HOAFEWR =45 QR HEkE RS E S . HEBRER
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e TR R NI RS S (TR M-S T DS NG LN
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B H(BMD %,

1.2.2 HAAfedgbr rAZAEHEHEE IO, T
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BIC 701 4 [ 2l A4 Ak 2 B AR I 1 S A AR A s
(TC) K% B Mg & I & B (LDL-C) | & % J¥ i &
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(FPG) &5 2 h I B (2hPBG) | Il JRBR (UA) | Ifil
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1.2.3 Gensini it A REWH 228K F
B I I AE A A B O e ] 5 e K i R A A I X
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Table 1 Coronary lesion location coefficient and lumen

stenosis degree

5 Dk 9 A2 TR A RY EEEERE T
LEFET 5 100 % 32
7 i o S Bl ] e S B 2.5 91%~99% 16
7 i o S Bl ] e 3 e B 1.5 76%~90% 8
7 i o S B (] i S B 1 51%~75% 4
A e AR — X £ 3 1 26%~50% 2
NGy 3 0.5 1%~25% 1

1.2.4 HGIIFE M A 8 W HbAle
FPG U 22 il 55 B, DL 57 AR & =22 (8] 1 46 1
KLU 2 [ E 7 2 HbAle BUMIE =
0. 374 XFPG+5.089,R?=0.423, HbAlc 5 FPG
EIFA X (- =0. 650, P<<0.001), %50 8 %11
FPG {HAC A [ J7 #8185 45 & 50 ) HbAlc,
HGI #2 XA HbAlc Wl & (6 5 R ¥E FPG FrfH i
HbAlc BUMAE Z [H] (/) 25 57 .
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v R K., R £ W E logistic 11 5 4> Hr 5 Wi
T2DM &9 CHD &AM fak N %, il 2% T
YERFAE 26 (ROC) 43 B HGI X%} T2DM 4 3f CHD
g A B A B, Gensini 1T 4> 5 HGI K H il
CHD f& [ F 22 1) AH 5& ¥ % ] Pearson #H 3¢ 23 #7 .
K HZ ek Bl H 87 Gensini ¥F4rY5 HGI A9 A
Kk, ML P<<0.05 NERAGIFE XL,

2 #£R
2.1 — ekt

T2DM-+CHD 4 FPG.HbAlc.2hPBG,HGI,
BAEG] R T T2DM H, 2 S A5t % =
X (P<20.05),1fi SBP.DBP.HDL-C.# I[E& 1 b.
LVEFftF T2DM 4. 2R H & it 8 X (P <
0.05); 4FE #& . 5 F2. BMI, TC, # I & 11 a. TG,
LDL-C.SCr UA BRI R4 0] L4, 22 7 LG it 2
BEX(P>0.05, W% 2,

®2 —HRABLLR

Table 2 General data X*S
mH T2DM 41 T2DM+CHD 41 /' AH P g
T/ % 18(36.7) 153(65. 1) 13.623 <<0.01
RS/ % 60.98438. 87 63.6049. 85 —1.722 0.086
9 R/ AF 6.6315.33 6.6125. 80 0. 041 0. 967
SBP/mmHg 143. 8817, 85 135.81419.92 2. 649 0.09
DBP/mmHg 82.02411.45 77.434+13. 11 2. 441 0.015
BMI/ (kg » m 2) 25.6343.81 24.7143.07 1. 805 0.072
HAEE I a/(mg + dL™1) 1.1740. 25 1.1520. 41 0.356 0.722
TC/(mmol « L1 4.18421. 04 4.1641. 11 0. 493 0. 87
TG/(mmol « L™1) 1.7340. 85 1.8841. 44 —0.812 0.417
HDL-C/(mmol « L™ ") 1.0840.23 0.97+0.26 0.142 0. 049
LDL-C/(mmol + L™1) 2.5940. 88 2.63440. 95 0.041 0.968
SCr/(pmol « L™1) 77.61443. 46 90. 77458, 87 —1.529 0.127
UA/(pmol « L™ 336.94+90. 81 347.83+111. 31 0.319 0.586
FHIEHEH b/(mg « ALY 2.954+14. 30 1.0140.58 2.086 0.038
FPG/(mmol « 1) 7.174+1.61 8.4543.16 —2.555 0.011
HbAlc/% 6. 660,87 8.4841.69 —6.905 <<0.01
HGI/ % —1.11+£0.58 0.23+1.30 —6.725 <0.01
2hPBG/(mmol « L™1) 11.2242.90 12.56+3. 85 —2.539 0.012
LVEF/% 64.0947. 54 58.6448.75 3.73 <0.01
W /48] C %) 12(24.5) 115(48.9) 9.082 <0.01
Y /45 (26D 7(14.3) 42(17.9) 0. 365 0.546

2.2 Logistic BIF4r#r i T2DM 4 J3f CHD %
A fE R R &

LI T2DM & 3f CHD AR &, B¢ R
f{ .SBP .DBP,TC,TG,HDL-C,LDL-C.FPG . &5
2 h FPG.HGI.LVEF . HbAlc 2§ 11 b R [ 748
i, 17 logistic Al 13 43 #F 7, & & HGIL, B %,
DBP.LVEF.,HbAlc # A [ 5 77 &, & 5t . HGI
F} & . HbAlc F+ & . DBP % {%. LVEF F& X W
T2DM 4 9f CHD &AWl S7 B H % L& 3.
2.3 HGIXf T2DM 43 CHD % & % Fl il {8

HGI ##4t T2DM 4 3 CHD %k 4 9 ROC
LR HEAR N 0.840(95% CI:0.792~0.888, P <
0.01),24 HGI BL—0. 488 % I, 21 & 48 Bk & K,

Mk B T2DM 4 3F CHD & 4 /Y R &
68.09% K E A 89. 8% . LA 1,

£ 3 Logistic E 34> #7 & 0 T2DM & 3 CHD % £ i
Table 3 Risk factors of T2DM complicated with CHD

by logistic regression analysis

B SE Wald P {8 OR(95%CI)

HGI 1.093 0.349  9.82 0.002 2.985(1.506~5.915)
ER 3 1.125 0.408 7.607 0.006 3.081(1.385~6.856)
DBP  —0.049 0.017 8.121 0.004 0.952(0.920~0. 985)
LVEF —0.057 0.028 4.191 0.041 0.944(0.894~0.998)

HbAlc 0.687 0.242 8.046 0.005 1.988(1.237~3.196)
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Figure 1 The predictive value of HGI in the occurrence
of T2DM complicated with CHD

2.4 T2DM 4 3f CHD ## Gensini 145 HGI.
560 5 45 15 6 TR 25 1) AR S bk

Gensini ¥ 4% 5 HGI. TC. LDL-C. FBG.
2hPBG, SCr, HbAlce & IE M1 5%, 5 SBP. DBP,
HDL-C.LVEF .BMI £ i & (P <<0. 05) , WL 4,
2.5 T2DM 43 CHD 3% Gensini iF4r 5 HGI
IRy Z2 T2 [l IE 43 By

LI HGI KN B 25 4 , Gensini P40 K 45 &
L2 B4 R, Gensini ¥E45 HGI K
- 2Z B AR AR - SN 6 R (B=0. 644, P<C0. 01,8
A1) BEIEAR S 1 W LR L SBP L DBP 5 (B
=0.634,P<C0. 01,85 2) , £ IEAF % 2 51 AR
YR . SBP. DBP., BMI, TC, TG, HDL-C., LDL-C,
LVEF.SCr J§(8=0.544,P <C0. 01, %l 3), # 1E
AR PR WL W% 4 L AR L SBPL DBP L, BMI, TC, TG,
HDL-C.LDL-C,LVEF,SCr.FBG,2hPBG.,HbAlc
Ja(B=0.550,P<C0. 01, &8 4), L | 4 PNEIAI
HGI ¥ A [E1JH 77 #2 . Gensini 1F43 i HGI 7K F- 14
Th s e (P<<0. 01), W5 5,

# 4 T2DM &7 CHD E#& Gensini ¥4 5 HGL. B LM FEEKREZHHEXE
Table 4 Correlation of Gensini score with HGI and risk factors of CHD in patients with T2DM complicated with CHD

Gensini P43 HGI HbAlc SDP BDP SCr

TC HDL-C LDL-C FPG

2hPBG LVEF BMI

r {0 0.644 0.621 —0.134 —0.136 0.140
P 1{H <£0.05 <C€0.05 0.024 0.022

0.258 —0.145 0.248 0.202 0.129 —0.408 —0.125
0.018 <C0.05 0.015 <C0.05 <C0.05 0.029 <C0.05 0.035

&5 T2DM & F CHD £ Gensini ¥4 5 HGI 7k F

Y % JT &k 1% [51 U3 43 4
Table 5 Multiple linear regression analysis
i H BO95%CD SE  Beta ¢ P{H
i1 16.043(13.808~18.277) 1.135 0.644 14.13 <C0.01
i 2 15.809(13.622~17.996) 1.111 0.634 14.229 <<0.01
T 3 13.562(11.520~15.603) 1.037 0.544 13.077 <<0.01
iR 4 13.701(11.705~15.696) 1.014 0.550 13.517 <C0.01

3 it

A %) v iR 2 5 04SP Rz 40 ML 5 O I
JEE05 A5 LB s A IEE 0 9 A5 I R AR TR E S I T AT
B4 AR T R R M PR O A 58 (UK PDS) Al
ADVANCE 56 35 2 81, BUA 9 1 4 42 il v] A 3%
Rt AR PR BB 30 M55 O 2 RE Y g AN AR
K s HbAlc 76 AR AN R 1 40 i b 42 31 5 1o /@ & 2
B\ HEA —ENREM. ACCORD 5K &,
T 2t SR AL A TR HbAlc #5578 1E % 0 /L, A
AT A R ARG O I 7 9996 9 & A T I T R Y
FET- RN . 55 A AN [B] HbAle f7 4 % 5 I b
XMWY XRS5 T .0 048 %%
[ Jet

HGT &2 5zl i HbAlc 25 il 9 HbAlc
Z A 2218, fe# i Hampe Bz H:F A 36 6] 32 9%

T AL AR A& HbAle 257, #Fs55 £ M,
HGI 5 T2DM B 0l I R AE % VIAH KL, Ahn
SELTNE 1248 BV R 95 SOME PR T A7 3K 1 R
TR 5 ¢ B, HGT 7K 85 2 19 O I 48 A8 e XU
B T e, e 0 o R e WU L OR =
2.30,95%CI.1.12~4.73,P<C0.05, Rhee &
X 2052 fEHE PR 32 6 & #E AT R ) 4 AF Y B 17U
22, REW AL HGL K S5 e kb i X &, 45
KB, B HGL KPR & 4 4F 5 & A4 Tk 45
AU 35 1 . AR B 5T TR RE ik B, T2DM +
CHD 21 HGI K Pl & & T o2l T2DM 4, 2 7R A
Gt X (P <<0.05), 1T logistic [B] J9 43 #f 1 4%
858 10 1L 45 G 6 R S HbALe /K  HGIL A
P .DBP, LVEF, HbAlc ¥ A G it ¢ 22 % (P <
0.05), 78] HGI & T2DM & 3 CHD & & 1yl ~7
fa ke £, ¥ — 48 ROC i £ 4 #r HGI %}
T2DM &9 CHD &4 () W, 45 Roon i &6 T
1ALk 0,840, 2 HGI B —0. 488 %6 i, 13 ) 114 4
JEBEh 68.09 %0, K BN 89. 8%, Kk, HGI 7E
AL T2DM 8 # & 3F CHD XU 5 i B A BT 0
Il R 12 Wi 5 e .

Gensini W08 )12 I F 25 & VEAG e ik ovs 228 F2
BE T8 A5 o HLPF A 1) 1 AIK 32 22 5 ek ko 42 1 B 5K
R AR R St I v B A & . Cheng 45T
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