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[ Abstract] Objective To analyze the risk factors of the vulnerable carotid artery plaques in the middle-aged and elderly people
undergoing physical examination and to formulate a predictive nomogram model. Methods A retrospective analysis was performed of
the physical-examination data of 1 612 patients who underwent cervical vascular Doppler ultrasonography at Health Management Center
of the First Affiliated Hospital of Soochow University from September 2021 to December 2021. According to ultrasonographic findings,
the patients were divided into vulnerable plaque group (n=287) and non-vulnerable plaque group (n=1 325). Statistical analysis
were done of the general data, results of routine blood test, biochemical and other laboratory indicators of the two groups. The risk
factors for the occurrence of vulnerable plaques were screened with univariate analysis and multivariate logistic regression, and a predictive
nomogram model for the occurrence of vulnerable plaques was formulated by combining the independent factors, and the predictiveness and
discrimination of the model were verified. SPSS 26.0 and R Studio 4. 0.2 were used for statistical analysis and graphics. Depending on the
data type, i-test and X* test were used for comparison between groups. Results Compared with the non-vulnerable plaque group, the
patients in vulnerable plaque group were older with a higher proportion of males, hypertension and diabetes history, the differences being
statistically significant (P<0. 05 for all). The vulnerable plaque group were higher than the non-vulnerable plaque group in neutrophil count,
monocyte count, neutrophil to lymphocyte ratio, fasting plasma glucose and creatinine, but lower in platelet count, platelet-to-lymphocyte
ratio, albumin, total cholesterol and low-density lipoprotein cholesterol, all with statistically significant difference ( P<0. 05 for all).

Multivariate logistic regression analysis showed that age (OR=1.099, 95%CI 1.078-1. 120, P<0.001) , hypertension (OR=1. 848,

s BHA: 2022-06-09; #3Z HHF: 2022-10-24
EL£WmA . /LA THOMERE (BI20009)
BIS1EE . WP, E-mail;pujianhong1970@ sina. cn



<924 .« FPABBAELZISEYONZGE 2024E 12 A28 B 4521 % 55123 Chin J Mult Organ Dis Elderly, Vol. 21, No. 12, Dec. 28, 2022

95%CI 1.351-2.527, P<0.001), diabetes mellitus (OR=3.757, 95%CI 2. 614-5.400, P<0.001), and neutrophil count/lymphocyte
count ratio (OR=2.025, 95%CI 1.055-3.885, P=0.034) were independent risk factors of vulnerable carotid plaque. The above

indicators were used to formulate a regression equation and draw a predictive nomogram for the occurrence of vulnerable plaque, and an

internal verification of it was performed. With a parameter of 0. 778 for C test, the calibration curve showed good consistency of the

model with an area under the receiver operating characteristic curve of 0. 781 (95%CI 0.752-0.809). Conclusion The predictive

histogram model for the occurrence of vulnerable carotid plaque in middle-aged and elderly patients is good. The predictiveness and

discrimination can be used to predict vulnerable carotid plaque in middle-aged and elderly people undergoing physical examination.
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Table 1  Comparison of clinical data between patients with vulnerable and non-vulnerable plaques

Clinical indicator Non-vulnerable plaque group(n=1325) Vulnerable plaque group(n=287) X/ P value
Age(years, x+s) 62. 14+6. 89 69. 13+8. 99 -12.403 <0.001
Male[ n(%) ] 928(70.0) 233(81.2) 14. 547 <0.001
Hypertension[ n( %) ] 530(40.0) 183(63.8) 54.003 <0.001
Diabetes mellitus[ n( %) | 176(13.3) 94(32.8) 64.130 <0.001
BMI (kg/m?, x+s) 24.74+3.08 24.97+3.28 -1.165 0.244
N(x10°/L, xs) 3.29+1.05 3.47£1.06 -2.694 0.007
L(x10°/L, xzs) 1.94+0. 59 1.99+0.79 -1.028 0. 305
M(x10°/L, x+s) 0.43+0.13 0.46+0. 14 -4.130 <0. 001
PLT(x10°/L, xs) 215. 60+50. 31 206. 68+52. 34 2.702 0. 007
NLR (x+s) 1.81+0.74 1.93+0.90 -2.092 0.037
PLR(x+s) 118.65+39.53 112. 38+40. 40 2.424 0.015
FPG(mmol/L, x+s) 5.93+1.33 6.15+1.29 -2.612 0. 009
CRE (pmol/L, x+s) 70.92+14.78 75.80+17.38 -4.429 <0.001
UA(pmol/L, x+s) 382.31+88.91 387.86+88. 85 -0.959 0.338
ALB(g/L, x+s) 45.71+2.36 45.36+2.39 2.186 0.029
ALT(U/L, x#s) 24.12+25.59 25.25+27.74 -0. 668 0.504
AST(U/L) 24.60+14. 46 26.10+12. 81 -1.632 0.103
TBil(pmol/L, x+s) 16.85+7. 65 17.04+7. 06 -0.398 0.691
TG(mmol/L, x+s) 1.71+1.15 1.67+1.30 0.464 0.643
TC(mmol/L, x+s) 5.17£1.03 4.79+1.12 5.342 <0. 001
LDL-C(mmol/L, x+s) 3.14£0.93 2.80+1.01 5.109 <0.001
HDL-C(mmol/L, x+s) 1.24+0.33 1.21+0.33 1.487 0.137

BMI:; body mass index; N: neutrophil; L: lymphocyte; M: monocyte; PLT: platelet; NLR: neutrophil-to-lymphocyte ratio; PLR; platelet-to-lymphocyte

ratio; FPG; fasting plasma glucose; CRE: creatinine; UA: uric acid; ALB: albumin; ALT: alanine aminotransferase; AST: aspartic acid aminotransferase ;

TBil; total bilirubin; TG triglyceride; TC; total cholesterol; LDL-C; low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol.
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Table 2 Logistic regression analysis of carotid vulnerable plaque in middle-aged and elderly people undergoing physical examination

Variable B SE Wald OR 95%CI P value
Gender (male) 0.372 0.230 2. 605 1.451 0.923-2.279 0.107
Age 0.09%4 0.010 94. 395 1.099 1.078-1.120 <0. 001
Hypertension 0.614 0. 160 14.785 1. 848 1.351-2.527 <0. 001
Diabetes mellitus 1.324 0. 185 51. 140 3.757 2.614-5.400 <0.001
BMI 0.018 0.026 0.482 1.018 0.968-1.072 0.487
N -0.389 0.203 3.676 0.678 0.455-1. 009 0. 055
L 0.219 0.200 1. 194 1.244 0.841-1.842 0.274
PLT 0. 006 0. 004 2.507 1. 006 0.999-1.014 0.113
NLR 0.705 0.332 4.504 2.205 1.055-3. 885 0.034
PLR -0.012 0.007 3.356 0.988 0.975-1. 001 0.067
FPG -0.176 0. 063 7.826 0. 839 0.742-0. 949 0. 005
CRE 0. 008 0. 006 2.094 1.008 0.997-1. 020 0.148
UA -0.001 0.001 1.370 0.999 0.997-1. 020 0.242
ALB -0.033 0.032 1.065 0.968 0.909-1. 030 0.302
TC -.0.093 0.322 0.084 0.911 0.485-1.712 0.772
TG 0. 060 0.134 0.203 1. 062 0.817-1.380 0.653
LDL-C —-.0.054 0.315 0.300 0.947 0.511-1.756 0. 863
HDL-C 0. 405 0.437 0. 859 1.499 0.637-3.527 0.354

BMI: body mass index; N: neutrophil; L: lymphocyte; PLT. platelet; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; FPG.
fasting plasma glucose; CRE: creatinine; UA: uric acid; ALB: albumin; TC. total cholesterol; TG triglyceride; LDL-C; low-density lipoprotein
cholesterol; HDL-C: high-density lipoprotein cholesterol.
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Figure 1  Column diagram of prediction model of vulnerable carotid plaques in middle-aged and elderly physical examination population
BP: blood pressure; DM diabetes mellitus; NLR: neutrophil-to-lymphocyte ratio.
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