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[ Abstract] Objective To investigate the correlation of low-density lipoprotein cholesterol/lymphocyte ( LDL-C/LYM) ratio with
carotid plaque stability and stenosis in patients with acute ischemic stroke ( AIS). Methods The study was conducted on 336 AIS
patients treated in the Department of Neurology of Qinghai Provincial People’s Hospital from April 2021 to April 2022. According to
the results of ultrasound examination, they were divided into non-plaque group (n =42), stable plaque group (n =63), and
vulnerable plaque group (n=231). Based on the severity of stenosis, they were also assigned into non-stenosis group (n=42), mild
(n=177), moderate (n=67) and severe stenosis group (n=50). The general data, LDL-C level, lymphocyte count, and LDL-C/
LYM ratio were compared among different groups. SPSS statistics 23. 0 was used for data analysis. Student’s ¢ test, Kruskal-Wallis H
test or Chi-square test was employed for intergroup comparison depending on different data type. Spearman correlation analysis was
adopted to analyze the correlation between LDL-C/LYM ratio and severity of carotid stenosis, and multivariate logistic regression analysis
was performed for risk factors of plaque vulnerability. Results Older age, larger proportions of hypertension and diabetes mellitus,
and higher D-dimer and LDL-C/LYM ratio were observed in the stable and vulnerable plaque groups than the non-plaque group (all
P<0.05). The vulnerable plaque group had larger proportion of diabetes mellitus, higher total cholesterol and LDL-C levels, and
increased LDL-C/LYM ratio, but lower lymphocyte count when compared with the stable plaque group (all P<0.001). Multivariate
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logistic regression analysis showed that diabetes mellitus and LDL-C/LYM ratio were independent risk factors for carotid plaque vulnerability
(OR=1.948, 95%CI 1.01-3.77, P=0.048; OR=4.543, 95%CI 1. 10-18. 69, P=0.036). Receiver operating characteristic (ROC)
curve analysis indicated that the area under the curve (AUC) of LDL-C/LYM ratio for diagnosing plaque stability was 0. 676 (95%CI

0. 605-0. 748; P<0.001), the optimal critical value was 1. 54, the sensitivity was 61. 5%, and the specificity was 69. 8%. Spearman

correlation analysis suggested that LDL-C/LYM ratio was positively correlated with the severity of carotid stenosis (r=0.654; P<0.001).

Conclusion Increased LDL-C/LYM ratio is an independent risk factor for carotid plaque instability, and is positively correlated with

the severity of carotid stenosis in AIS patients.
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Table 1  Comparison of baseline data among three groups
Non-plaque group Stable plaque group Vulnerable plaque group
Item F/X*/H P value
(n=42) (n=63) (n=231)

Age( years, x+s) 56.05+13. 65 69.21£9.35° 69.92+10.64° 29.558 <0. 001
Male[ n(%) ] 24(57.14) 39(61.90) 146(63.20) 0. 606 0.753
Hypertension[ n( %) ] 19(45.24) 44(69.84) * 171(74.03) * 12. 990 0.001
Diabetes mellitus[ n( %) | 2(4.76) 15(25.40) " 86(37.23) ** 22.411 <0.001
CHD[ n( %) ] 3(7.14) 4(6.35) 24(10.39) 0.916 0. 673
Smoking[ n(%) ] 6(14.29) 14(22.22) 76(32.90) * 7.624 0.022
Aleohol drinking[ n( %) ] 6(14.29) 10(15.87) 44(19.05) 0. 602 0.759
TC[mmol/L, M(Q,, Q3) ] 3.55(3.02,4.19) 3.75(3.30,4.51) 4.15(3.56,4.92) ** 21.478 <0.001
TG[ mmol/L, M(Q,, Q3) ] 1.01(0.84,1.82) 1.08(0.77,1.74) 1.25(0.91,1.93) 2.336 0.311
HDL-C[ mmol/L, M(Q,, 0Q3)] 1.03(0.85,1.16) 1.05(0.86,1.18) 0.99(0.84,1.14) 5.407 0. 067
LDL-C[ mmol/L, M(Q,, Q3)] 1.79(1.28,2.21) 2.12(1.64,2.62) 2.38(1.91,2.98) ** 24. 845 <0.001
WBC[ x10°/L, M(Q,, Q3)] 6.48(5.29,8.35) 6.67(5.13,7.58) 6.13(5.22,7.33) 1.676 0.433
NEU[ x10°/L, M(Q,, 05) ] 4.07(2.83,5.16) 4.16(3.09,5.38) 4.10(3.23,5.10) 0. 056 0.973
LYM[ x10°/L, M(Q,, Q;)] 1.77(1.41,2.39) 1.60(1.16,1.89) 1.36(1.07,1.80) ** 18.248 <0. 001
RBC[ x10"/L, M(Q,, 03)] 4.90(4.52,5.41) 4.97(4.39,5.27) 4.85(4.38,5.29) 0.964 0.617
Hb(g/L, x+s) 158. 00+30. 41 150. 00220. 47 148.50+27. 69 2.131 0. 120
PLT(x10°/L, %+s) 198. 48+60. 34 173.2761.13 186. 15+60. 41 1.933 0. 146
MPV[fl, M(Q,, Q3)] 10.80(10.00,11.20) 11.30(10.50,12. 38) 11.00(10.30,11. 83) 5.553 0. 062
D-D[ pg/ml, M(Q,, Q3)] 0.92(0.76,1.04) 1.04(0.90,1.29) * 1.02(0.87,1.53) * 13. 646 0.001
FIB[ pg/ml, M(Q,, 0;)] 2.47(2.19,2.93) 2.64(2.21,3.24) 2.82(2.30,3.83) " 11.327 0. 003
Cys-C[mg/L, M(Q,, Q3)] 0.97(0.86,1.19) 1.09(0.90,1.25) 1.12(0.96,1.27) * 11.789 0.003
LDL-C/LYM[M(Q,, Q5)] 0.95(0.66,1.20) 1.30(1.04,1.65) * 1.67(1.27,2.39) ** 50. 662 <0. 001

CHD: coronary heart disease; TC: total

cholesterol; TG: triglyceride; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein

cholesterol; WBC:; white blood cell; NEU: neutrophil; LYM: lymphocyte; RBC: red blood cell; PLT: platelet; MPV: mean platelet volume; D-D:

D-Dimer; FIB; fibrinogen; Cys-C: cystatin-C. Compared with non-plaque group, * P<0.05; compared with stable plaque group, *P<0.05.

R2 ZEZE logistic B3 TSP S ISR B E &

Table 2 Multivariate logistic regression analysis on risk factors of carotid plaque vulnerability
Factor OR B SE Wald X? 95%CI P value
Diabete mellitus 1.948 0. 667 0.337 3.910 1.01-3.77 0.048
TC 1. 190 0.174 0.387 0.201 0.56-2.54 0. 654
LDL-C 0. 569 -0. 564 0.671 0. 706 0.15-2.12 0.401
LYM 2.184 0.781 0.737 1.124 0.51-9.24 0.289
LDL-C/LYM 4.543 1.514 0.722 4.399 1.10-18. 69 0.036

TC: total cholesterol; LDL-C; low-density lipoprotein cholesterol; LYM: lymphocyte.
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Figure 1  Predictive value of LDL-C/LYM on carotid
plaque stability
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