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Abstract

Objectives: By analyzing the indexes of blood glucose, blood lipids and insulin, neovascularization
within plaques and combined coronary heart disease in patients with type 2 diabetes mellitus
(T2DM) with carotid plaques, to understand the relationship with neovascularization within caro-
tid plaques of T2DM, to provide new targets for the prevention and diagnosis of T2DM combined
with coronary heart disease. Methods: One hundred and ten patients with T2DM who were hospi-
talized in the endocrine department of Affiliated Hospital of North China University of Science and
Technology from May 2021 to April 2022 were selected. Based on the results of carotid ultrasono-
graphy, the patients were divided into 56 patients in the group with neovascularization in the ca-
rotid plaque (case group) and 54 patients in the group without neovascularization in the carotid
plaque (control group). Lipids, blood glucose, pancreatic islet function, glycosylated hemoglobin,
and blood pressure were measured, and body mass index and insulin resistance index were cal-
culated. To analyze the proportion of combined coronary artery disease and the relationship be-
tween intraplaque neovascularization and coronary artery disease. Result: 1) The risk of coronary
heart disease in the group with neovascularization within the carotid plaque was elevated by 1.78
times; 2) The differences in diabetes duration, BMI, SBP, DBP, TC, TG, LDL-C, HbA1c, FBP, IR be-
tween the two groups were statistically significant (P < 0.05). Conclusions: Neovascularization
within carotid plaques increases the risk of cardiovascular disease in diabetic patients and may
serve as a predictor of coronary heart disease.

Keywords

Type 2 Diabetes Mellitus, Carotid Plaque Neovascularization, Coronary Heart Disease

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BEEAE ST AR, NRATET AL, SRR R AA R B BRI BB R e T 5
B ZAGE IR SIFRKMERAR SR E],  FR R B & Zh kR AR RELE, Bl ke i 5
S SR B MR 2 —, MR HE ) BRI B PRIP I Ao L P R F) BB B S v PR s 2
o FIMLBEEEVE IR 1 EREL AR A A, Sl P RAECAE . A B BESR . RUMARTE R, R
THRE U G S5 S BB K RERE AL 2] . ORI RE LI AL b AR A2 A2 BESR N BT 1 S BOR R AR E
oIS T AR T o 2B IR RRRT R E 0 Jk oA R B A L 2 S 1 20 AT AR 2 B A A4 Rl AL 1
I3, AL 2 5 B R ANER E MU R 7 A% A S BOEAL 43 B AR E (3] TN HH A 1L T
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2. RIS

BRI TR Pf IR B e P 4B 2019 4F 12 A 2 2021 4E 1 A{ERE) T2DM &3 110 1,
T2DM 20 zh Bk BEH P A 5 A L AL Ol 40) i3 56 4, Tk 36 i, “oik 20 B, ¥4 36~71 %, BRI
JRFE 1~28 4F . T2DM 50 ik B B J0 37 28 A5 2 O R ) i 54 91, 534k 32 9, Lok 22 3, 4Fi% 35~75
%, BERRRIE 1~27 5. BEIRIRISWIbRAE: 254 1999 4F WHO B fRIG 12 Mibritk . shikpEse. Py
JEEEAMT) I EAR e TESTR BNk 7> XAk 770 & A I 51 T BE B 2 1) 1~1.5 em Ju Bl Il IMT . 18
FHIMT > 1.5 mm JEBEAAT SBh K FEBEERE R . N PE 77 Acuson S2000 i 75 A 7 43 3R 47 3535 50 ik
MAEIER, L4 Bk, R 4~9 MHz, UCEC Cadence iE5Y MG AR, £ 5 IE A & ik B B £ Pk
BT E RS HEALER 1.5 ml F10.9%£57K 10 ml, 8 75 BT B A oA a0, [ e RSk g 2 4,
THIN JE R PE P 824 . e B 45 A E R AE(3]: OB E M TR BEER A R LA LR Bl B
FBEH AN S D B BT AR M TR BEBRERRHE . JB e T RN B A R B SRR B
HERR 1 BURE PRI RERRSRBURE IR . A IERE IR SR RORE . IS DIRe B R A . BRAME R R G R
FIER S, QO A8 R R B0 J i . NETF AU RIITEAE S 12 h DUE Rk, KIRHE 4
B AR 3 BT A E ML S bR A0 L3R 48 Fr G0 55 AE [ B2 (TC) AR% B IR 82 A I [E B¥(LDL-C) =% AR A
JH [E &% (HDL-C)~ H it =B8(TG); 2 B IK LB (FPG). &5 2 /N IILAE(2hPG). JRER(UA). JR & Z(BUN).
WLEF(CR); HEAL AT 85 I (HbA 1)K FH ZLIR HG 5 2 v LA FLAG 57 RO E 75 IR g 15 25 (FINS) . &
J& 2 h 5 (2hINS). ZE8E C BK(FCP). £ /5 2hC K(2hCP). N A HOMA A sUiH5E S RIPTIE H(R) =
FPG (mmol/L) x FINS (WU/mL)/22.5; f&#r 0t € MR S0 R IMTE [F] — S A3 AT 3 E

3. ZitEFZE

FH Excel 8%, SEHI SPSS25.0 HfErt bR HEAT Gi it 224007, HHEVRIAT E AR, FATESY
AR “Xas” Fooms WK, DLP <0.05 ZRE5H %3 L. HEEESRABSIAEA /L, 5
PORBRH X2 A0S, WARPIALR S A T HbE . SR B . 5L OR 14 &3 95% CI J %
FHAEZ A Logistic [ V740 M7 $5h Bk BE Bt 4 37 2E 11145 15 T2DM & I Ja O H 24 £

4. R
4.1. FRLAE—MRIEL B

XA S5 R R, PRALIANE R 2 RIS (P > 0.05), UGB PRALAEE S T B AT b ¢
U4 REIOR, WHADRAEK X4, BMI. SBP. DBP & TR, ZRAH S5 (P < 0.05);
YHIF) BB AR RS 22 ISR T2 7 (P > 0.05), 16 I P 4L AE SR04 7 T HA AT Ee (L6 1)

Table 1. Comparison of general information between groups

F 1. RE—REREEE

LN B4 (n = 56) it HE £H.(n = 54) 7X* P
PE(5/2o) 36/20 32/22 0.28 >0.05
FER(H) 5743 £8.17 56.78 + 8.02 0.35 >0.05
JRFE(EF) 13.46 +6.74 9.37+£5.59 2.48 <0.05
BMI 26.65+3.27 24.98 £2.89 2.03 <0.05
SBP 14772+ 17.64 136.42 +13.22 2.75 <0.05
DBP 94.93 +9.68 87.58 +8.37 3.04 <0.05
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4.2. FLAE)MASHEXIEHRELE

t K30 A 4 R o, Wifl4H TC. TG LDL-C /K- 2 = T X R, 2 RA G153 (P < 0.05) (M.
#2).

Table 2. Comparison of blood fat between groups
7= 2. PAMARLEER

85 (mmol/L) B4 (n = 56) Xt HE £H.(n = 54) t P
TC 5.62+1.48 5.03+0.72 2.12 <0.05
TG 274 +1.35 1.72£0.79 3.65 <0.05
LDL-C 3.76 £ 1.09 3.23+0.73 2.35 <0.05
HDL-C 1.32+0.78 1.23 +0.37 0.16 >0.05

4.3. AL [E)HE K R 55 ThBEAE SR I HRELER

t IR T 45 B R, lZH HbAle. FPG. 2hPG. FINS. 2hINS. FPC. /KFS5xIHAM L ZERA
Giita i (P < 0.05) (L3 3).

Table 3. Comparison of blood glucose and pancreas islet function between groups

3. FEMAER R BINRERIELER

LN WRBIZH(n = 63) SR (n = 57) t P

HbAlc (%) 10.58 + 1.96 8.79 +1.68 3.79 <0.05
FPG (mmol/L) 11.61+2.28 9.75 + 1.87 3.43 <0.05
2hPG (mmol/L) 15.85 +3.65 12.78 £4.36 2.88 <0.05
FINS (uU/mL) 13.76 + 8.36 9.42 +7.37 2.04 <0.05
2hINS (uU/mL) 37.19 +13.05 47.85+14.82 2.73 <0.05
FPC (ng/mL) 1.98+£0.73 2.86 +0.82 -4.64 <0.05
2hPC (ng/mL) 5.78 £ 1.59 6.27 +1.97 -1.06 >0.05
IR 5.69+3.82 3.87+3.14 1.98 <0.05

4.4. FEFKBERAFEMES T2DM SH B LREIXHR

2 X2 R4t G S B R AR S Lo R R et R 2.78 i, E R B G RE L(P < 0.05), K
SN kBB P A L SRR B 5 I R L KU (LA 4)

Table 4. The relationship between carotid plaque neovascularization and T2DM with coronary heart disease

4. DERPHRAFIEMES T2DM & H B ORIXHR

SRR
25 X2 P OR 95% CI for OR
H ¥
PEp acNil K=t 30 26
10.04 0.00 2.78 1.43~7.22
TeHr AR A 16 38
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4.5. BERFBEEHBVFEREZNIESEH =53 Logistic EVA5T

DIOHE PR 2 15 5 I ek o N R A i, DR IR R M b A 2200 iR bn v A AR &, AT ARSI 2R
Logistic [/ H7 o 45 R BoRERAN B EMAETE S BEIRPIRIE . & IFRUILAE AL I AE 03 185 0 P s
RATE LI RS (L 5)

Table 5. Non-conditional Binary Logistic regression analysis of related factors of Diabetes Mellitus complicated with coro-

nary heart disease

5. FMPERREH B ORERERMIEFMHEZ 52 Logistic BIVARH

ZE B Wald P OR 95% CI for OR
WiTE 0.11 4.02 0.04 1.12 1.01~1.26
BEY B AR L 1.03 4.68 0.03 2.82 1.12~7.15
UL E R AR 1.21 3.91 0.04 3.37 1.01~7.15
i 1L 65 97 1.79 8.23 0.00 6.02 1.75~20.45
Gif s 2.32 0.36 0.06 0.000
5. iig

TRE B PR B Fe i, PR B ARG 5 I R 22 Fh I R0, B4 R I AT A I ORE M A i A S A
TP R VER T . DIReIOR M . AHOCHEFEUER], BEERIE. M ThE . ARG AL WO, MERESEAE G
F I R 2R A2 W PR S R AR B R R A S R B TR s T AR R B 3~5 £, WE IR
(1) 2 JiK B e K A B R Bl IR BEAZ O RV B S 1) 98 R DA . BERAE T s R e, LN T OB AR I
AR I () I R ER P R AN BRI R, R R 4G 4 A RNk = BRI S %, G iR TR R S, BB P
A I S SRR R AL B PR e PR DDA 0% o 8 75 16 52 LS R (contrast-enhanced ultrasound, CEUS) | H i 52
FUSI I HE 2R M1 IR AT 5 nTAII RE SR PR A I8, DAVPAS BB AR 0E 11, i ik S0l ik 75 3 52 i 0% PR
T3R8 SN K A R R A B Y IO R A IS [4] [50S4 A2 A P AN RE Al K B A e
TGRSR, T BE R P T AR I R BE RO RR E VEIARRAE, 1R 2 3R B R A 0% e B R 2o A B T kb 0
i L AR R A (6], BHICRBE, BEE SRR IEK, SN Bk A BT i) fa R B 2 38 (7], 7%
R FE s B PR AR R T 20 AR E SWAE/N T 10 SR EE A, Sl ik AFe e il B b 5] 3
m, HER G AR MEAE[8]. AW R BN, 15 CAH SBNKBEHIE R B 6 b, 8 PRI s
H 1) 32 2 TR R PR 3 A L T 1 ) R A 2 T O PR S - S ks R 2 — P IR APE T A,
A AP ks BRE R A R IR A LA [ o DAL F WSO PR i SR T 10 4 LA i) S SR LR AT 1L A 7 i R
7 7 XE R AT A I A7 100 DA LR AT o J0 I TOUTT o IR B B AR AT DA 5] A P B AR I A 9K e
IRk SS o I P Rz T e B 40 5 I P R Y I 87 e e, — SRR A s> A B2 i, B
T PR AU G BRI T AR RSO AR, R B 7y 1Rk, A WK R A M A DR T, (R B R A i
IML/NER S B A R 22 Y R Z 5 S B K AR R AL IR T B 10] o FEEAR Bk 1 0o 7 1 R AR R 7T e 5 35
KRR IR E A OC . $R7R, Wi ST BN Bk B R i R 2 5 el O B8 5 ) I PR AR AR AH 5GP B
ARRE L ARG REIR, SN KEE S A B A M T B e o8 i A2 2R B R & T T AR I 4
FEREH T LU R 2R, AR A I 2 et O AR B e AR IV A 1.78 o BT AR I A8 2 By 1k
BEPbRE, W DU M I A A AT JE B VAL, AT DB R R B O R A A 1R 35 3 ik (1 A I AN
K o AR A I S A A B AN B B P R DR AN RS OE o B AR LA 5k 5 I BB R P ) % 1
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SEN IR — DU FE AW, o P 7 A R PP R sl OB 76 U S 8y, 5 TR BRI S AR i ) S
SN2 B RSB A2 AN 22 32 T IR BN KA B A 5 o SIS A 58 A B B v i A L A
FETT RE S BRI FERE AL BRI ANAERE , SN SR T AR S (K A A, i OGS T B3 9 S 5 A i 42
BT ) B IS SRS S5TH ok BRE R P 7 2 I 15 0 I B SR B L it S e oo A
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