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Correlation of lipoprotein a and endothelial system biomarkers with vascular
cognitive impairment in patients with ischemic cerebral small vessel disease
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[ Abstract] Objective To analyze the relationships of lipoprotein a [ Lp(a) ], von willebrand factor (vWF) and intercellular adhe-
sion molecule-1 (ICAM-1) with the severity of vascular cognitive impairment in patients with ischemic cerebral small vessel disease
(CSVD). Methods A retrospective analysis was performed on 110 patients with ischemic CSVD admitted to our hospital from January
to December 2019. According to their mini-mental state examination ( MMSE) and Wechsler adult intelligence scale (WAIS) scores,
they were divided into cognitive impairment group ( CSVD-1 group, n=59; MMSE <26 points, WAIS<69 points) and normal cognitive
group (CSVD-2 group, n=51; MMSE>26 points, WAIS>69 points). Another 50 healthy subjects taking physical examination during the
same period served as the control group. Lp(a) level was detected by immunoturbidimetry, and the levels of vWF and ICAM-1 were
detected by enzyme-linked immunofluorescence assay. The relationship of the 3 indicators and cognitive impairment in ischemic CSVD
patients was analyzed. SPSS statistics 25. 0 was used for statistical analysis. According to data types, ANOVA was used for inter-group
comparison, and LSD-¢ test was used for further pairwise comparison. Logistic regression was used to analyze the risk factors of cognitive
impairment in CSVD patients. Receiver operating characteristic (ROC) curve was drawn to evaluate the predictive values of Lp(a) and

ICAM-1 levels in the CSVD patients. Results Compared with the control group, the levels of TC, Lp(a), vWF and ICAM-1 were
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significantly increased, and the level of high-density lipoprotein cholesterol (HDL-C) was significantly decreased in the CSVD-1 and
CSVD-2 groups (P<0.05). Compared with the CSVD-2 group, the levels of TC, Lp(a) and ICAM-1 were significantly increased,
and the level of HDL-C was significantly decreased in the CSVD-1 group ( P<0.05). However, the difference in the vWF level was not
significant (P>0.05). Binary logistic regression analysis showed that Lp(a) (OR=1.872, 95%CI 1.406-2.492; P=0.008) and
ICAM-1 (OR=1.115, 95%CI 1.031-1.206; P=0.002) were independent risk factors for cognitive impairment in CSVD patients.
When the cut-point values of Lp(a) and ICAM-1 for predicting CSVD risk factors were 30. 89 mg/dl and 300. 25 pg/L, respectively, the
combined detection of the 2 indicators had the highest predictive value (area under the ROC curve=0.930, P=0.000). Conclusion Ip(a)

and ICAM-1 are closely associated with vascular cognitive impairment, and their combined detection has higher predictive value in

patients with CSVD.
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Table 1  Comparison of biochemical indexes and imaging indexes among three groups (x+s)
Ttem CSVD-1 group(n=59) CSVD-2 group(n=51) Control group(n=50) F P value
TG ( mmol/L) 1.77+0. 46 1.83+0.57 1.67+0. 44 0.290 0.762
TC(mmol/L) 5.40+1.58"* 4.84+1.14" 3.46+0. 89 8.132 <0.001
HDL-C( mmol/L) 1.32+0.34 " 1.59+0.35" 1.750. 31 5.155 0. 008
LDL-C( mmol/L) 3.29+1.02 3.28+0.92 3.46+0.99 0.535 0. 596
FBG( mmol/L) 6.02+0. 46 5.99+0.50 5.99+0. 43 1. 624 0.367
UA (mmol/L) 312.05+101. 13 309. 11+96. 15 310.23+97.33 0. 305 0.589
CSVD total burden( pionts) 1.01+0. 80 1.00+0. 83 0.99+0. 82 0.246 0. 862
Lp(a) (mg/L) 220.35+84.69 ™" 161.69+53.02° 102.78+30. 11 12.702  <0.001
vWF(%) 129.3441.01" 125.5240.79° 74.38+21. 19 8.376  <0.001
ICAM-1(ng/ml) 701.46+92. 96 ** 278.49+92.02 " 137.55+45.08 22.79% <0.001

TG triglycerides; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; FBG: fasting blood

glucose; UA . uric acid; CSVD; cerebral small vessel disease; Lp(a) ; lipoprotein a; vWF; von Willebrand factor; ICAM-1; intercellular adhesion mole-

cule-1. Compared with control group, * P<0.05; compared with CSVD-2 group, * P<0. 05.

&R 2 CSVD BEINFEREREZNZT logistic [E34 47

Table 2 Binary logistic regression analysis of risk factors for cognitive impairment in CSVD patients
Factor B SE P value OR 95%CI
Lp(a) 0. 627 0. 146 0.008 1.872 1.406-2. 492
vWF -1.092 0. 835 0.267 0.336 0.065-1.724
ICAM-1 0.109 0. 040 0. 002 1. 115 1.031-1.206

Lp(a) : lipoprotein a; vWF; von Willebrand factor; ICAM-1; intercellular adhesion molecule-1.
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%3 Lp(a)¥ ICAM-1 7k FEXt CSVD £ # B FZ BB
Table 3 Predictive value of Lp(a) and ICAM-1 levels on risk factors in patients with CSVD

Item AUC P value Sensitivity Specificity Youden index Cut off
Lp(a) 0. 869 0. 004 0. 813 0.764 0.577 30. 89 mg/dL
ICAM-1 0.793 0.015 0. 801 0. 892 0.693 300.25 wg/L
Lp(a)+ICAM-1 0.930 0. 000 0. 861 0.963 0.824 -
Lp(a) : lipoprotein a; ICAM-1; intercellular adhesion molecule-1. —: no datum.
Lo SEARTE Bt BR 2L 0 B TH R, 4208 Lp (a) B0 THE Xt
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Figure 1 ROC curve of Lp(a) and ICAM-1 to assess iR oall Lp(a) ICAM-1 KA T CSVD 211

prognosis of CSVD patients
Lp(a) : lipoprotein a; ICAM-1;intercellular adhesion molecule-1;
CSVD: cerebral small vessel disease; ROC: receiver

operating characteristic.
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