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Development of a risk prediction model for carotid atherosclerotic
plaques in elderly diabetic patients*

Liu Hai, Wan Shou-qian, Dong Wen-li, Xu Yong-quan, Su Hai-xia
( Department of Geriatric Rehabilitation, Gansu Rehabilitation Center Hospital, Lanzhou, Gansu 730000,
China)

Abstract: Objective To investigate the factors affecting carotid atherosclerotic plaque formation in elderly
patients with diabetes mellitus and to develop a risk prediction model, providing a scientific basis for early clinical
screening and personalized management. Methods This retrospective study included 120 elderly diabetic patients
admitted to Gansu Rehabilitation Center Hospital from June 2022 to June 2024. Based on the carotid intima-media
thickness (IMT), patients were categorized into the normal group (n = 21), thickened group (n = 28), and plaque
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group (n = 71). The clinical data of all patients were collected. Univariable analysis was performed to identify
independent variables associated with carotid atherosclerotic plaques, followed by multivariable Logistic regression
analysis to construct a risk prediction model. The predictive performance of the model was evaluated using
the receiver operating characteristic (ROC) curve, and its accuracy and goodness of fit were assessed using
a calibration curve. Results Significant differences were observed in the smoking index, stroke incidence,
hypertension prevalence, HbAlc levels, TG/HDL-C ratio, TC/HDL-C ratio, LDL-C/HDL-C ratio, UACR levels, and
FIB levels (P < 0.05). Stepwise multivariable Logistic regression analysis identified high smoking index [OAR =
4.871 (95% CI: 2.561, 9.266) ], history of stroke [OAR =4.839 (95% CI: 1.151, 20.342) ], history of hypertension
[OAR = 7.978 (95% CI: 2.026, 31.418) ], elevated HbAlc levels [OAR =2 .542 (95% CI: 1.272, 5.079) ], increased
TG/HDL-C ratio [OAR =16.001 (95% CI: 1.877, 136.432) ], increased TC/HDL-C ratio [OAR =9.682 (95% CI: 2.369,
39.579) ], increased LDL-C/HDL-C ratio [OAR = 33.469 (95% CI: 6.347, 176.501) ], elevated UACR levels [OAR =
5.611 (95% CI: 1.288, 24.440) ], and elevated FIB levels [OAR =4.212 (95% CI: 1.342, 13.218) ] as independent risk
factors for carotid atherosclerotic plaques in diabetic patients (P < 0.05). Model validation showed a calibration
error of 0.048, with the calibration curve closely matching the ideal curve. The area under the ROC curve (AUC)
of the model was 0.970 (95% CI: 0.941, 0.999), with a sensitivity of 85.7% (95% CI: 0.756, 0.930) and a specificity
of 97.2% (95% CI: 0.817, 0.999). Conclusion Higher smoking index, history of stroke and hypertension, and
clevated levels of HbAlc, TG/HDL-C, TC/HDL-C, LDL-C/HDL-C, UACR, and FIB are major risk factors
for carotid atherosclerotic plaques in elderly diabetic patients. The established risk prediction model demonstrates

high sensitivity and specificity, offering effective support for early clinical screening and personalized
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management.
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F1 SEBEIGRIFMELLE
20331 n F L) EWRI(B, x £ 5) WA AL e/ B /M) e B1(%) IR (%)  HbAle/(%, x+5)
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P1H 0.000 0.000 0.000 0.006 0.001
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o IR 5 2.077 0.699 8.819 0.003 7.978 2.026 31.418
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UACR 1.725 0.751 5278 0.022 5.611 1.288 24.44
FIB 1.438 0.584 6.073 0.014 4212 1.342 13.218
Hohk -40.051 7.007 32.668 0.000 0.000 - -

2.3 FILETNEEAEL SHIE

A 22 DR 3R 40 A 485 ) 291 2 RIS AR (LI 1)
BRI 5 R, WA 52 L HbAle , TG/HDL-C , TC/HDL-C
LDL-C/HDL-C . UACR ., FIB 7K -l 55 , #8258 5 45 9 80

i 2 45 U 1 42 5 BRAR T W) 5 BG5S Y th 4k
T LN 0.970 (95% CI: 0.941,0.999) , i J& 1 Ky
85.7% (95% CI: 0.756, 0.930) . 4% & 1t N 97.2%
(95% C1:0.817,0.999) . WL 2 Al 3.

Sh kAL BB . B R R R W], A HE TR 25 04 0.048,

WA %
HbAle
TG/HDL-C
TC/HDL-C
LDL-C/HDL-C
UACR

FIB

figg 2 v o

3 ML

ERIE S

0 10 20 30 40 50 60 70 80 90 100

505560 657.0 7.5 8.08.59.0 9.510.010.5

rrrrrrrrrri
08 1.4 224

24 2832 36 40 44 48 52

1.0 1.5 2.0 2.5 4.5 5.0

Frrrrrrrrrri
0 061218

18 22 26 30 34 38 40
—_—
H

— 1
Jo

140 160 180 200 220 240 260 280
030.7

0 20 40 60 80 100 120

0.01

ZEVERIR BE S H I PRREL BEIR A 5 2 B TR B

0.50 0.99

E1

- 58 -



XUIE, A5 FBAEBEPRI R 53 1 U0 KA P SR v JXU RS T A Ay e

ERE ]
1.0 MOT Tw T T T mT
0.8 -
M 06F
E
e
B 04}
e FETEUEAR
021 — fERE
o' A HAH 2
0.0 L I i I
00 02 04 06 08 10
THUAYE R (2H S =BRE B 2 )
B2 5% E SR g R 2
1.0
0.8
w06
=
= 04
0.2
0.0
00 02 04 06 08 10
1-FES
E3 F&EFNEEE ROC thZk
3 iTit

Wl DR 993 R 1) 2 2 UM DR s 5 Bl Kk BB A 1 % 2
KRB YIRS, X F B RS BB B IR S
Bl KR A0 1Y OC 2R 5N A 4%, Bl A AE R S AG, AR AL
il % A AR Ak B PR 9 B sl KA A0 1% & AR R
FE P H R R A RRAE A A BEAL A

A fF 5 38 A [ B A3 BT S A W RO R Y I
PR TR, BT 5% Wi 390 ) ok 6 Ak BE Bl g% il i) AH G
B, 0 A T R T I PRACHE 1 DRI i A A 2%
b 7R W R R R A L I HbA e 2K R
I Jig ke {8 % (TG/HDL-C , TC/HDL~C , LDL-C/HDL-
C) \UACR 7K1 | FIB 7K V2534 2 52 i 291 5 fok sk 1 B
O i i) B B S SR R 2K . B SE R B, U v
it 2R I Bl KA Ak ) & RN T R AR R IR
o5 R R WK A S =T AR Ak R ORI PN R ) i i
i, 308 38 3 3G it/ Bl 3R A el s g o AR A5 O 5K
T Bl JCRE Ak A B i A R 1R S — B St i A
S, B I RE 5 L AR T S e AR

XS 545 A A S 5 1 Bl K T b B e B R BRI T A
R ZAEY A8 AT WE IR B, il AR v R] RS2 B
RS b 1 — 5 0 08 AR R X — IR G A A B S
P8 T RS, A il A v sk 04 B bR R S0 B ok A
R B & AR A 2 s T 2 b s i A
e I 2 B0 KR R R AR B o DL A R 3R, T AR
PR B T e I RO PR 1 L ) P A A o
Sfy kR A R R L S A i A RE Y BILA T
T, AR A DAY B 200 TR ) A 405 I R, A TG o ek Bl
JkAE AL B e AR AN, e RS TR LA BE YT
T UL b 1 A R D R DR A B 4 A 2 ) B
KR A B 1 JRE o X6 TR B B TN e I Y A
FE A 1A 2R G0 ) SR RO IR If A RE A7 451 A% LG 2
o, 6 IR 2 e i e S5O0 PR O AE I i A RE Y 45
RN Ty e 461 493 23 B Jn e =, DA Jon s 55 2 ik A 14 BE
P L. HbA e AF Ay A 4 0 142 ) K7 9 B
BEAR R, 5 Bl KR A A L % DDA S R Y v I
W 7K V- 38 2o Z2 B AL AR 3F 3h ok B R R 1 Kk R b
AL 2 77 W) (advanced glycation end products, AGEs)
(B R A 2 H P a3 ) — AP HLH . AGEs 5 1%
BE 112K RAGE S5 & )5 , S 0E — R R T,
XN AN TR PN R A0 R 43, A AR S i A RE )
B, e 2 F RS PR BEE I i . AGEs I R iR
23 BB I ER R SR 2 Y A HE 1 il 4 Y A
B A0 il 4 B & 5K Be I, A8 1 A TE 5 TR Ak A Bk
7o REN R R E TR CRNER
B ES . AGEs 19 B 5238 i b, 5 3030 ik i 1 11
A ANHE R R IR L . RS R I, B PR R
RN R DR E A2, PR AN M A ) DR A
Fan— AR, L5 W &7 7k B8 77 FdiE 6E 7 W
FT R X R sh ko FE R AL A9 T8 AR I TR R %
RO 55 Rl A PR R A I R R R i
B8 1 B RS 3 e, i — 20 R T 3l kR Ak Y
FE oI 5 A R 3 bk o AR 1k 1) T P R
ABFFEUESE TG P A T = 5 BEHOIE i 18] i 2
YIJCHE , 3386 LU A 7 S AR 25 i F0 e 5 R HK e
o R) B, AL T T 30 K B g IO I R R PN B A5 47 1
Jil o WEFE M, TG/HDL-C Fh i B Wk 5 = H i = g
IKF VG 5 %% B g 2R 7K OF , 3 25 HI 55 HDL BT 4
AR RN S AE L, 03 g 5 7E 3l ik BE i DU AR, A2 i BE
He iy i, 248 1 , LDL-C/HDL-C HI TC/HDL-C

« 59 .



FpIE AR ek

#

LU AE T 57 S e T 30 JikORE P9 B o DB A G o ax e AR
feitt— 2 mE T sh ko RERE b E R . T AP
GEHF T X — 455, IR I LA FE RS PR B
4 Co M5 P I AT FE BN . UACRAE A
I T B A5 405 R T e 72 1) T B AR AR, TEAR ST
HR R I S T BE B ) S PR ER ik SR B A
I 48 995 A8 5 K A8 AR 2 TH) AE AR % DD ER R L
UACR i A S B 75 Dy B 1y 4608 35, 38 il I 4
PN B e T A A A SN ) FEAE o FIB 7K P T i 75 A
FE BB IE S5 BEHUE B G . FIB A if 8 BE
F G0 0 B R A3, T i 2 1 R IV R R A Il
T8 1 ) RUBS: L I 5 2R e P 9 E N, in i s ik
B Ak i i,k e g L 5 A AR 4 R — B, R
FIB A2 3 Jok o6 B A Ak 14 IXUBS A 2 40, 20 o
R E IO R R 3l A AR T ST R
S TR AR I A 122 A T LR v b YR ) S A AR PR
9o S5 R o AU B AR R IR E B R A O =
I i A v S P P 1 S T, %A T BE s S
Bl = A= B st J SR 6 ] B & e Sk 7 o Bl Jik B 1k K
H GO M7 05 1 S8, T AT A PR AR T BURIR
IT o 1RO A FIORG o T SR, N BT
SE 2% ) ok ok B R 1 10 0 72 36 R 0% I 3 PG I 3 ik
B Ak | 1 O i L7 2 1 k2 3 G ILAE BE
S R SRy TN (1K= 7D T I 1 o NN 0 8 AT 1
Wi IR L IR 45 2 fE B R LR A IR . BEIR
I 1) IR A B — ELRIRIT LD . (B SE A5 R K
B, A4 0 AR I R 2 DL 4 T A ARG 1l 45 XU, i
JIg VI P R 4 R R OGS, R, DR R
JO7 AT 4 T Y0 I A DRURS: A, SR BUZE A 1 T TR
Jith , WG WG YT A i T R R A R AR PR s 4 B
WG o X AN BE RS AT AT Bl sl bk B A 1 22 U2
O M58 5, 3 Rl 2 /5 & AF B PR R 3 0 A 0
It JE R R A7 A, O I R B T S R 2 1 4 B
HEZ | 1 7 AP I6 T7 TR VE 15 24 0 S it . SR i
AT 5 M AF R AR B A R AN 5 b B8 1 ey BR
AW GE R B K AEAS Y [, BEAT 22 a0 R0 R PR
W%

25 L TIR A 5T 45 R 2 B AR R RO R
Z R AR RN IS B2 S5 8 B0 kR R i Ak B B 1 B
R VIR O o 3 3 A i RS FOU A AR, T LA REORS o
Hi R e BB, A I R R A A A R T TR

W, B g o LA SR A BT 42808,

& £ X #

[11 KAVEH M H, FARADONBEH M R, KAVEH S. Telehealth
impact on biomedical, psychosocial, and behavioural outcomes in
patients with diabetes older than 50 years: a systematic synthesis
without meta-analysis[J]. Journal of telemedicine and telecare,
2024, 30(2): 285-304.

SWEETING A, HANNAH W, BACKMAN H, et al
Epidemiology and management of gestational diabetes[J]. The
Lancet, 2024, 404(10448): 175-192.

LIBERALE L, CAMICI G G. The role of vascular aging in

(2]

(3]
atherosclerotic plaque development and vulnerability[J]. Current
pharmaceutical design, 2019, 25(29): 3098-3111.

KRB, BRI, JEfIT, 55 BRI B BN KAE AL A AR G
faB R R Hr ], 24 B2 50, 2021, 27(1): 114-117.
PARATHATH S, GRAUER L, HUANG L S, et al. Diabetes
adversely affects macrophages during atherosclerotic plaque
regression in mice[J]. Diabetes, 2011, 60(6): 1759-1769.

CAKIR M O, GOREN M T. Comparison of atherosclerotic plaque

(4]

(3]

(6]
compositions in Diabetic and non-diabetic patients[J]. Cureus,
2023, 15(9): e45721.

[7] LI J, DONG Z, WU H, et al. The triglyceride-glucose index is

associated with atherosclerosis in patients with symptomatic

coronary artery disease, regardless of diabetes mellitus and

hyperlipidaemia[J]. Cardiovascular Diabetology, 2023, 22(1): 224.

DOS SANTOS B G, GOEDEKE L.

immunometabolism in diabetes-associated atherosclerosis[J].

Immunometabolism, 2023, 5(4): €00032.

WA, SR, WIS . AR X AN IR 78 SR o A5 T 3

JKRE AL P ZESEIRI[T]. ) PE PR 2, 2017, 39(7): 980-982.

[10] MADER A, HAEBERLI D, LARCHER B, et al. Contribution of

type 2 diabetes to major adverse cardiovascular events (MACE)

[8] Macrophage

(9]

in a long-term observational study with different stages of
atherosclerosis[J]. Scientific Reports, 2025, 15(1): 2792.

ZENNEN, R 2 BB B O PR, QT QTe [ IAE K
S B KRR AR DGR FE[T]. PP BE 25 2%, 2025, 54(1):
71-75.

ZHANG T, ZHANG H, GAO X, et al. Association of
with

(1]

(12]

pericoronary  inflammation atherosclerotic  plaque
progression in diabetic patients with improved modifiable
cardiovascular risk factors: a longitudinal CCTA cohort study[J].
Diabetology & Metabolic Syndrome, 2025, 17: 71.

O, RIS, UG, A5 2 ROBE R T R RR 22 5 22 A0 A AL T
FOXO3a, PDGF # ik Kl PR EE SC[I]. o [ BARBE 2 20
2024, 34(10): 14-19.

B FRAE, A, X0, 45 AR 2 TOME IO 6 - 2l bkok RE R Ak 1
o MAE P 2 FE T 254 G )], Th R, 2024, 27(5):
597-603.

RISy, TG, BOWAR, 45 . sl s U AR G

[13]

[14]

[15]

- 60 -



&

8

XUIE, A5 FBAEBEPRI R 53 1 U0 KA P SR v JXU RS T A Ay e

[16]

[17]

[18]

[19]

[20]

[21]

[22]

2 R PR S8 L T R RS2 M D], rh AR ) B, 2024,
22(9): 1463-1466.

ISHIDA M, SAKAI C, KOBAYASHI Y, et al. Cigarette smoking
and atherosclerotic cardiovascular disease[J]. Journal of
Atherosclerosis and Thrombosis, 2024, 31(3): 189-200.

EVRE, kIR, AR, A 5 BRI AR S5 20 Jok ok Al
e 59 B 00 B 55 B A e i DRI ] T A R A, 2024,
40(6): 666-673.

DT, AR, R, S5 SR I AR SR A
PRSI R ZE 43T 0], T IR B 2 4= A, 2024, 34(4): 78-83.
WANG W T, HSU P F, LIN C C, et al. Hemoglobin A1C levels
are independently associated with the risk of coronary
atherosclerotic plaques in patients without diabetes: a cross-
sectional study[J]. Journal of Atherosclerosis and Thrombosis,
2020, 27(8): 789-800.

Rl E, FAk, Sbeth, 55 . PRI — SRR G S B R
KAMBFHERL]. P EEIRIZLE, 2019, 27(5): 397-400.

B RS, RERIE, UZE, 45 . 2 RUBE DR IR AR5 e S Bk
SR RRREAL RIS R ). AT R 2%, 2024, 39(8): 815-819.

G, WRIGEAEC. 1L 02 G DN 7 Sl R Sk A B £ o i 5

- 61

(23]

[24]

(25]

[26]

WY IIFGT RS [T]. O SRR, 2024, 43(1): 88-93.

16 2 Jok ot B B A 1 O I 0 9 06 R (0], v S B D,
2024, 51(5): 16-20.
TR, TP I R T A S I RAIF S E R D], 1
A PEZY, 2015(36): 99-102.
IV, LU, KB, AF L PG b X T I A sk 2 OB bR
9 v AT AR RO IS B f o DR R A M 0], Hh A PR =
IliZL 08 T, 2024, 18(3): 245-252.
g, I, Bk, 4 NPT B H S fkBEHL Y FIB
PRER . BESE A a AT, o E AR 8 5 0K E 2
&, 2023, 18(2): 191-194.

(AT Gt

35| g X, T SERE, FSE, A% . BAREIRIR R AT
SR Ak BE B 1 IR T A AL R [0]. v IR B2 AR, 2025,
35(8): 55-61.

Cite this article as:

LIU H, WAN S Q, DONG W L, et al

Development of a risk prediction model for carotid atherosclerotic

plaques in elderly diabetic patients[J]. China Journal of Modern
Medicine, 2025, 35(8): 55-61.



