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Construction of a predictive model for cerebral small vessel disease MRI burden based on f2-microglobulin and
lipoprotein(a)

LI Xiaoyan', JI Hongge’, WANG Tingting’, LI Yingying’, ZHA Xijing', LI Bin'", JIANG Dan'
1. Department of Neurology, Anhui No.2 Provincial People’s Hospital, Hefei 230041, Anhui, China
2. Graduate School, Bengbu Medical University, Bengbu 233033, Anhui, China

[ Abstract] Objective To construct a predictive model for cerebral small vessel disease (CSVD) MRI burden based on
B2-microglobulin (2-MG) and lipoprotein(a) [Lp(a)], analyze its predictive value, and validate the model. Methods A total of 138
CSVD patients admitted to Anhui No.2 Provincial People’s Hospital from February 2023 to August 2024 were enrolled. Patients
were divided into a low-burden group (n=63) and a moderate/severe burden group (n=75) according to the CSVD MRI burden
scoring criteria. The related clinical data were compared between the two groups. Binary logistic regression analysis was used to
identify independent factors for CSVD moderate/severe MRI burden. A nomogram predictive model was constructed based on these
factors and its performance was evaluated. Results The proportions of male patients, as well as those with a history of diabetes or
hypertension, were significantly higher in the moderate/severe burden group than those in the low burden group. Additionally, the
age of patients in the moderate/severe burden group was significantly older, and the levels of f2-MG, Lp(a), and homocysteine (Hcy)
were higher than those in the low burden group (P<<0.01). Binary logistic regression analysis revealed that hypertension, diabetes,
B2-MG, and Lp(a) were independent factors for CSVD moderate/severe MRI burden (P<<0.05). The nomogram predictive model
based on these four factors had a cut-off value of 0.467 0, with an area under curve (AUC) of 0.838 7 (95%CI 0.760 8-0.916 6) in the
training set (=97) and 0.854 1 (95%CI 0.742 1-0.966 1) in the internal validation set (n=41) . The calibration curve demonstrated

good agreement between predicted and observed values. Decision curve analysis (DCA) indicated that the nomogram model had
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good clinical utility. Conclusions The nomogram model based on f2-MG and Lp(a) has high predictive performance in assessing

the risk of CSVD moderate/severe MRI burden, with good discrimination and calibration.
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Table 1 Total MRI burden scoring criteria for csvD”

Scoring criteria Score
Presence of =1 LI lesion 1
Fazekas score: deep WMH =2 points and/or 1

periventricular WMH =3 points
Basal ganglia EPVS >10 1
Presence of =1 deep or infratentorial CMB 1

If only WMH and/or PVS are present, but WMH and/or 0
PVS do not meet the scoring threshold: 1 point

The total MRI burden score for CSVD ranges from 0-4
points, with higher scores indicating more severe pathology. 0-1
point: Mild; 2 points: Moderate; 3-4 points: Severe. In cases of
disagreement regarding grading, consensus was reached
through discussion. CSVD: cerebral small vessel disease; LI:
lacunar infarct; WMH: white matter hyperintensity; EPVS:
enlarged perivascular space; CMB: cerebral microbleed; PVS:
perivascular space.
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Table 2 Comparison of baseline characteristics between the two groups

Index Mild burden group (n=63) Moderate/severe burden group (n=75) ©/Z P
Age/year 67.00(62.00, 71.00) 69.00(66.00, 74.50) -2.610 0.009 1
Sex n(%) 9.208 0.002 4

Male 24(38.10) 48(64.00)

Female 39(61.90) 27(36.00)

Diabetes n(%) 11.080 0.000 9

No 47(74.60) 35(46.67)

Yes 16(25.40) 40(53.33)

Hypertension n(%) 26.960 <<0.000 1

No 25(39.68) 3(4.00)

Yes 38(60.32) 72(96.00)

Hyperlipidemia n(%) 2.089 0.148 4

No 25(39.68) 39(52.00)

Yes 38(60.32) 36(48.00)

x3 MARMRKRELIEIREER
Table 3 Comparison of blood biochemical indicators between the two groups

Index Mild burden group (n=63)  Moderate/severe burden group (n=75) t/Z P
Red cell distribution width-SD/fl 43.00(41.40, 44.65) 43.70(41.90, 45.55) —-1.182 0.2371
Hemoglobin/(geL™) 139.19+12.67 140.69+15.83 —-0.608 0.544 5
TC/(mmolsL ") 5074091 4.75+1.09 1.837 0.068 4
TG/(mmolsL™") 1.38(0.92, 1.96) 1.31(1.08, 1.98) -0.415 0.678 4
HDL-C/(mmol-L™) 1.30£0.35 1.19£0.29 1.914 0.057 7
LDL-C/(mmolsL™") 2.72+0.74 2.49+0.85 1.650 0.1012
B2-MG/(mgeL™") 1.30(1.15, 1.51) 1.68(1.40, 2.16) —4.690  <<0.000 1
Lp(a)/(mgeL™") 135.70(65.50, 259.05) 170.50(112.05, 354.25) —2.678 0.007 4
SAA/(mg'L_l) 2.60(1.15, 4.00) 2.00(0.85, 4.35) —0.686 0.492 5
Hey/(umolL ™) 8.44(6.56, 11.02) 10.60(8.36, 13.75) —3.046 0.002 3
UA/(umoleL™) 351.861+84.22 376.45+92.51 -1.620 0.107 5

SD: standard deviation; TC: total cholesterol; TG: triglyceride; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-
density lipoprotein cholesterol; f2-MG: beta-2 microglobulin; Lp(a): lipoprotein(a); SAA: serum amyloid A; Hcy: homocysteine;

UA: uric acid.
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(95%CI10.689 1~0.9109) . ifiid 1 000
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Table 4 Multivariable logistic regression analysis of CSVD moderate/severe MRI burden

Variable B SE Wald y’ P OR 95%CI

Age —0.895 4 0474 4 3.5617 0.059 1 0.408 5 0.1612-1.035 1
Sex 0.063 9 0.0339 3.564 5 0.059 0 1.066 0 0.997 6-1.139 2
Hypertension 2.346 2 0.698 6 11.280 3 0.000 8 10.446 3 2.656 6-41.075 9
Diabetes 0.9679 04710 4.223 1 0.0399 2.6324 1.045 8-6.626 1
B2-MG 2.080 7 0.605 8 11.795 5 0.000 6 8.009 9 2,443 1-26.260 6
Lp(a) 0.002 0 0.000 9 4.644 1 0.0312 1.002 0 1.000 2-1.003 9
Hey —0.039 3 0.0517 0.579 4 0.446 6 0.961 4 0.868 9-1.063 9

CSVD: cerebral small vessel disease; B2-MQG: beta-2 microglobulin; Lp(a): lipoprotein(a); Hcy: homocysteine; CI: confidence
interval.
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Figure 1 Nomogram prediction model for CSVD moderate/severe MRI burden

CSVD: cerebral small vessel disease; f2-MQG: beta-2 microglobulin; Lp(a): lipoprotein(a).
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A: Calibration curve; B: DCA curve. DCA: decision curve analysis.
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