W52 % 42 #HoOM KR ¥ ¥ Ml (B ¥ WD) Vol.52 No. 2

2026 4F 3 H Journal of Jilin University (Medicine Edition) Mar. 2026 491

[XEZHE] 1671-587X(2026)02-0491-08 DOI:10. 13481/j. 1671-587X. 20260221
FBh Bk B ER BY 43 F0 HDL-C 7K 3= X3 E 4K 14 351 30 Bk 3% % B9 22 i

amp, L W, % M, E N, RFEKR, I X, EHFE, RIK HEL,
wAER, %K A, TWE
(HEMRREFH —EEMENE, EHFH £F 130021)

[ ZE] HW: oSk ERBAR (CEA) BESFEH Ik 2 57, SEmEEIREN
JHFE B (HDL-C) K, #iTAREF S kA (CAS) KAEMEWNE., FEE: EEA B 130 4]
CEA B EME R X 4, AR W7 6 A H N & & & A Bl M A v (1S) 51 8 i sk il % £
(TIA) ¥ B H o NIERYE CASLH A TCIERME CASZH o U4 2 H B F A PEN . FR A EE e s,
BN A TR R R . BEL AT B . S R EUE CRUMER (hs-CRP) . 4E4EE B, KR, &
W wE . BMEES (TC). HiM =M (TG)., IHEKEEAMEE (LDL-C) A HDL-C/K¥. RH
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ABSTRACT Objective: To analyze the differences in carotid plaque composition in the patients who

underwent carotid endarterectomy (CEA), and to explore the influencing factors for symptomatic carotid

[WREHEE]  2025-06-16 [(RABH] 20250720
[(E&TH] HFHRARTARRAREETIH (YDZI202501Z2YTS019)
MEEEMN] Bt (1999—), Z, WEEN AR XKARIET A, 7ESM-LRF A, 322 g b 2 27 Bl Al R O T A9 A 92
(EfEESE] B &, ®lEE, WML S0 (E-mail: chenyl187080119@jlu.edu.cn);
g, B, WEFRAE S (E-mail: wanglj66@jlu.edu.cn)

© (EMRRFEM (B2 ) FiEE, JFRRGENE CC BY-NC-ND #r.
© Editorial Board of Journal of Jilin University (Medicine Edition). Open access under CC BY-NC-ND license.



492 TR (BEFR) H52E %28 2026 4F 3 J

artery stenosis (CAS) in combination with high-density lipoprotein cholesterol (HDL-C) levels.
Methods: A total of 130 CEA patients in our hospital were selected as the subjects. The patients were
divided into symptomatic CAS group and asymptomatic CAS group based on whether they experienced
ischemic stroke (IS) or transient ischemic attack (TTA) within 6 months before CEA. The gender, age,
and medical history of the patients in two groups were collected. The levels of homocysteine, glycated
hemoglobin, high-sensitivity C-reactive protein (hs-CRP), vitamin By,, uric acid, fasting blood glucose,
total cholesterol (TC), triglycerides (TG) , low-density lipoprotein cholesterol (LDL-C), and HDL-C in
peripheral blood of the patients were measured. HE staining was used to evaluate the indexes of carotid
artery plaque in the CAS patients; Sirius red staining was used to evaluate the collagen [l /collagen |
ratio in carotid artery plaques of the CAS patients. The differences in baseline data between two groups
were compared; multivariate Logistic regression model was used to analyze the influencing factors for
symptomatic CAS; receiver operating characteristic (ROC) curves were plotted, and the area under
the ROC curve (AUC) was calculated to evaluate the predictive efficacy of the influencing factors.
Results: A total of 130 patients were included in the study, with 60 cases in symptomatic CAS group and
70 cases in asymptomatic CAS group. There were statistically significant differences between two groups
in smoking history, fibrous cap integrity, white blood cell count, neovascularization count, collagen Il /
collagen [ ratio, HDL-C level, and fasting blood glucose level (P<C0.05). The multivariate Logistic
regression analysis results showed that incomplete fibrous cap of carotid plaque, high white blood cell
count, and high collagen Il /collagen | ratio were the independent risk factors for symptomatic CAS,
while high HDL-C level was an independent protective factor for symptomatic CAS. These four factors
showed certain predictive value for symptomatic CAS (AUC>0.6). Conclusion: Incomplete fibrous cap
of carotid plaque, high white blood cell count, and high collagen Il /collagen | ratio are the risk factors
for symptomatic CAS, while high HDL-C level is a protective factor. These four factors can serve as the
independent predictors for symptomatic CAS.

KEYWORDS Plaque; Symptomatic carotid artery stenosis; Fibrous cap; Inflammation; Collagen;
High-density lipoprotein cholesterol
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At X a, 232X # TAE R
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AT E R BLARRAK VLK Z R L5 22 L (P>
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Tab.1 Baseline data of patients in two groups
Variable Asymptomatic CAS group (n=70) Symptomatic CAS group (n=60)  »*/Z P
Gender(n/%)
Male 52(74.3) 52(86.7)
3.095 0.079
Female 18(25.7) 8(13.3)

Alcohol consumption (/%) 24(34.3) 26(43.3) 1.117 0.290
Smoking (/%) 28(40.0) 38(63.3) 7.038 0.008
Heart disease (n/ %) 14(20.0) 6(10.0) 2.482 0.115
Stroke (/%) 20(28.6) 14(23.3) 0.459 0.498
Hypertension (n/ %) 45(64.3) 29(48.3) 3.353  0.067
Diabetes (n/ %) 20(28.6) 22(36.7) 0.968  0.325
Age [M(P25,P75), year] 68.0(64.0,70.0) 66.5(62.0,69.0) —0.853 0.394
TC [M(P25,P75), mmol-L '] 3.60(3.09,4.27) 3.49(3.14,3.82) —1.635 0.102
TG [M(P25,P75), mmol-L '] 1.22(0.87,1.68) 1.34(0.91,1.65) 0.308 0.758
LDL-C [M(P25,P75), mmol-L '] 2.09(1.79,2.63) 2.09(1.82,2.32) —0.888 0.375
HDL-C [M(P25,P75), mmol-L '] 0.98(0.84,1.15) 0.87(0.77,1.03) —2.495 0.013
Homocysteine [M(P25,P75), pmol-L '] 12.44(9.46,16.48) 11.48(10.40,15.41) —0.112 0.911
HbAlc [M(P25,P75), %] 6.10(5.80,6.40) 6.15(5.80,7.90) 0.964 0.335
Hs-CRP [M(P25.P75), ng-L '] 2.32(1.47,4.69) 2.74(1.52,4.85) —0.420 0.674
Vitamin B, [M(P25,P75), pmol-L '] 285(237,433) 294(200,437) —0.673 0.501
Uric acid [M(P25,P75), pmol-L '] 324.0(275.0,398.0) 342.5(283.0,393.0) 0.738 0.461
Fasting blood glucose [M(P25,P75), mmol-1." '] 5.23(4.90,5.97) 5.92(5.11,7.56) 2.681 0.007

2.2 2B HBSIRFER RS

5IHE R CAS
YHHE, SERPE CAS 2158 BE S 27 2 E AN 52 %% L f31)
FHE (P<<0.001), BEHHN A0 E . Hr A i 2L
AL 7Y e st/ 1 A e D e 2 B e v (P<<0.01)

x2 24HBETIKEER

Tab.2 Internal components of plaques of patients in two groups

221 F8 3 3B K BE B Py Il e A RS AR R A R LA
ZRIGFE X (P>0.05), W2,
2.3 % B % Logistic @ )2 5 # & K M CAS 84 1% &
¥aBAE KH2ABREHBEESFASRIIFE XA

Variable Asymptomatic CAS group (n=70) Symptomatic CAS group (n=60)  x*/Z P

Incomplete fibrous cap integrity(n/ %) 36(51.4) 54(90.0) 22.564  <<0.001
Hemorrhage (n/ %) 48(68.6) 46(76.7) 1.057 0.304
Calcification (n/ %) 40(57.1) 30(50.0) 0.663 0.415
White blood cell count [M(P25,P75)] 45.00(20.00,84.67) 93.84(54.13,131.37) —4.467  <<0.001
Neovascularization count [M(P25,P75)] 0.40(0.20,1.20) 0.80(0.40,1.65) —2.936 0.003
Collagen Ill /collagen | ratio [M(P25,P75)] 2.47(1.02,4.83) 5.50(3.36,11.63) —4.189  <0.001
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WA Z KN E Logistic MIE 4 ALY, SR U 437
B oy A N R S B ok B B b A i RO T A e
Ji /1 78U e i LA A 48 Ry OB RE . A AR R TR
UL 3

TS TE 2o 32 A 1] A A A A R Al A e 2
& Logistic [FIHBR (B 1), Z5RE/R. BEHLt
4EME R 528 (OR=5.467, P=0.003) . B &
F 40 i % (OR=2.216, P<C0.001) #igg I % i
B/l BKRERE (OR=1.660, P=0.026) ¥H
SR e CAS (i fa e %, & HDL-C 7K °F (OR=

0.150, P=0.022) W %KM CAS R &R .
H T AR R 2 R R A R, o — b R
fb 75 Y 22 [ 2 Logistic [al AR (A9 2), BRIk
WA, gAY M WO O s R
I AR PRI o s, 25 SR on s BEBRLT4E0E R 58
B BEHR PN R A0 AORD R R T L
B R CAS Al 57 fE B Rl &R (P<<0.05), &
HDL-C 7K P & Hoh 57 2 7 & (P<<0.05) .
Hosmer-Lemeshow Il & i B2 46 5 7R ’=10. 194,
P=0.252, FEAPEERLF. WK,

®3 ARBRMEREBL

Tab.3 Assignments of independent variables

Variable

Assignment

Fibrous cap integrity

White blood cell count
Collagen Ill /collagen | ratio
HDL-C level

Complete fibrous cap=0, Incomplete fibrous cap=1
<28.90=1,28.90—49.30=2,49.30—83.55=3,>83.55=4
<1.83=1,1.83—3.80=2,3.80—8.28=3,>>8.23=4

Continuous variable(0.63—1.92 mmol-L ")

#4 ZHEE Logistic BHMTEERE CAS L i &R
Tab. 4 Multivariate Logistic regression analysis of independent influencing factors for symptomatic CAS

. 95%Cl
Factor s SE Wald OR P
Lower limit Upper limit
Model 1
Fibrous cap integrity 1.699 0.577 8.681 5.467 1.766 16.926 0.003
White blood cell count 0.796 0.218 13.336 2.216 1.446 3.396 <20.001
Collagen [ll /collagen | ratio 0.507 0.228 4.939 1.660 1.062 2.595 0.026
HDL-C level —1.894 0.829 5.223 0.150 0.030 0.764 0.022
Model 2
Fibrous cap integrity 1.627 0.602 7.305 5.089 1.564 16.562 0.007
White blood cell count 0.890 0.252 12.505 2.435 1.487 3.987 <20.001
Collagen [ll /collagen I ratio 0.593 0.244 5.878 1.809 1.120 2.920 0.015
HDL-C level —2.399 1.096 4.792 0.091 0.011 0.778 0.029

2.4 ERMCAST R IARG AL F4FE X LR
4 48 br i 4T ROC i £k 43 A LLIT Al 5L % o R P
CAS iy FI M. BT HDL-C Mgk N £,
W AT BB e TG A b, SRR BEHL
P12 5 1) o A T 1Bl 38.98, L ROC i & F
M A2 (area under the curve, AUC) S5 0.728 (95%CI:
0.642~0.814), REE N 80%, *f5H LK 56%;
BE He Py I e it/ 1 A i I L A Y B A T (BN
2.50, AUC J 0.714 (95%CI: 0.626~0.801) ,
RGE R8T, RS JE R 53% ; BEHL£F 4 iif 56 %

P AUC H 0.693 (95%CI: 0.602~0.784) ,
R R 0%, FrHE R 49%; HDL-C 7K LI{E
B Ao, HEE#SEER 105 AUCH
0.627 (95%CI: 0.531~0.724), =R &) N 63%,
FRER60%.
3 i

AR AIR DT CAS H 3 551 3h bk BE B 18 1% 45
I HE 3% 20 F 505 B 9 F 20 B 550r 37 A i 45 250+
PEAL£F MR SE P, 8 KO AL 4 e a1 T AY i
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(B 2R PE CAS Y fE I IR 38, HL Lok R 2 X ek
PE CASH — & 1 B /E H o
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PEE, XSBRATRY I -8 106 SR EE L
40T 2 R RS 59 HDL-C 7K 75 8% 14 v X
WA S, BFgE 7 WoR SR R 3h ko
BAE I, 2 Ik 2k A R 8 # HDL-C K F %5
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HDL-C /K F<Z1. 55 mmol- L'}, H 57 b XU 5
TAAKR G R o FET BRI AR WoR . A8
H Ik HDL-C /K 5 J5 22 18 IF & E i XU 48
A OREE Y BRI B 2R I HDL-C /K F A B
JEIERPE CAS {4 K 2,

R FAFAE— 2 RBRYE, 1E R mUBPE S Hr,
AN, FREAAE B R A, SRR AT T R A
Bifi AL %o R I DA E S5 45 PR R 5 AR IR CAS 1 AR
KR, BERAEE A fr it — 50 .

L b ik, @it 130 i CEA 35 51 8l ik B B
LA 53 BT B A Ag K 2, AS B 9T R B0 BE B 4T Ak I
ANGERE A0 A ORI A A R/ T AR D E A
A B E AR CAS KB R A S7 fa B B, i =
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PR MR
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