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T2-Flair MRI T1WI MRI

Training | Testset | Training | Test set

set set

AUC 0.896 0.830 0.899 0.727
Accuracy 0.853 0.755 0.859 0.738
95% CI

Lower 0.812 0.742 0.818 0.645
Upper 0.900 0.854 0.908 0.797
Sensitivity 0.750 0.649 0.742 0.621
Specificity 0.913 0.896 0.929 0.868
PPV 0.823 0.817 0.830 0.754
NPV 0.784 0.746 0.735 0.648

AUC, Area under the ROC curve; Accuracy, Accuracy; 95% CI, 95% confidence interval;
Lower Power (Lower limit), lower limit of confidence interval; Upper (Upper limit), upper
limit of confidence interval; PPV, positive predictive value; NPV: negative predictive value.
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Rad-score and nomo-score are both two imaging-omics assessment tools.
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Radiomics model

Clinical feature model

Clinical-radiomics model

Training set Test set Training set Test set Training set Test set

AUC 0.965 0.852 0.906 0.781 0.983 0.837
Accuracy 0.942 0.800 0.835 0.739 0923 0.783
95% CI

Lower 0.885 0.748 0.758 0.726 0.897 0.786
Upper 0.978 0.910 0.917 0.869 0.996 0.902
Sensitivity 0911 0.636 0.875 0.882 0912 0.790
Specificity 0.960 0.737 0.811 0.655 0.930 0.894
PPV 0.939 0.743 0.841 0.817 0.968 0.782
NPV 0.926 0.775 0.763 0.669 0.955 0.813

AUC, Area under the ROC curve; Accuracy, Accuracy; 95% CI, 95% confidence interval; Lower Power (Lower limit), lower limit of confidence interval; Upper (Upper limit), upper limit of
confidence interval; PPV, positive predictive value; NPV, negative predictive value.
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Training set Test set

HCs HCs

Age? 66.83 = 7.68 65.10 = 7.61 0.081 Age? 65.25 £ 7.28 62.44 +7.43 0.051
Sex(F%) © 64(41.8%) 56(54.4%) 0.112 Sex(F%) © 31(43.8%) 18(39%) 0.299
Years 4[1,6] / / Years 4[2,7] / /

Education(year)b 3[0,6] 5(0,8] 0.115 Educa.t:ion(year)b 16[14,18] 16[14,18] 0.473
UPDRS® 49[31,62.5] 1[0,2] <0.001 UPDRS ® 32(26,48] 5(3,10] <0.001
I 1[1,3] 0[0,1] <0.001 I 5(3,6) 2[1.25,5.75] 0.108
1l 13[8,18] 0[0,0] <0.001 1l 7(4,10] 0[0,0] <0.001
I 29(18,41.75] 0[0,0.5] <0.001 I 22[16,35] 1[0,3] <0.001
v 2[0,4] 0[0,1] <0.001 v 2[0,4] 0[0,1] <0.001
Hoehn-Yahr ® 3[2,4]) 0[0,0] <0.001 Hoehn-Yahr ® 2[1,2] 0[0,0] <0.001
MMSE ® 20[14,24] 24[20,27] <0.001 MOCA 27(26,29] 28[27,29] 0.073
HAMD ® 5[2,9] 3[1.5]) <0.001 SCOPAAUT ® 27[20,29] 23[14.29] <0.001
HAMA b 8[4,12.5] 4[2,7] <0.001 UPSIT ® 23(16,28] 32[29,36] <0.001
RBD 13[2,26.5] 3[1,9] <0.001 ESSP 5[2,7] 4[4,7] <0.001
ADL® 31[22,41] 20[20,20] <0.001 MOCA-MMSE ? 28(27,30] 29(28,30] 0.769

“Represents the measurement data conforming to the normal distribution, the results are expressed as the mean (standard deviation), the one-way ANOVA. *Represents the measurement data,
the median value [25th percentage, 75th percentage], the Wilcoxon rank sum test. ‘Represents the count data as the number of individuals (percentage), the x 2-test. All pairwise comparisons
were performed using Bonferroni-corrected post-hoc tests.
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Group CSVD-related cognitive impairment HC p-value
Sex 0.882*
Male 17 26

Female 29 47

Education (years) 9.28 £2.46 10.03 +£2.41 0.106"
Age (years) 70.26 £4.11 68.81 £ 3.80 0.051%
Summary CSVD score 1(1,3) 0 <0.001%
MMSE 25.00 (24.00, 25.00) 29.00 (28.00, 30.00) <0.001%
MoCA 23.00 (19.00, 25.00) 28.00 (27.00, 29.00) <0.001%
TMT-B (raw score) 266.00 (229.75, 395.75) 133.00 (99.00, 161.00) <0.001%
TMT-B (z-score) —0.39 (—0.57, 0.24) 0.05 (—0.83, 0.78) <0.001%
Stroop-C (raw score) —0.30 (—0.64, 0.16) 77.53 £19.25 <0.001%
Stroop-C (z-score) 151.00 (116.00, 197.75) —0.18 (—0.78, 0.70) <0.001%
DST-backward (raw score) 3.50 (3.00, 4.00) 5.00 (4.00, 5.00) <0.001%
DST-backward (z-score) 0.02 (—0.43,0.47) 0.73 (—0.68, 0.73) <0.001%
Executive function 0.27 (—0.08, 0.58) —0.20£ 0.25 <0.001%
TMT-A (raw score) 100.00 (80.25, 121.25) 54.00 (43.00, 66.00) <0.001
TMT-A (z-score) —0.16 (—0.64, 0.35) —0.11 (—0.63, 0.47) <0.001%
Stroop-A (raw score) 36.00 (30.00, 43.00) 25.00 (22.00, 30.00) <0.001%
Stroop-A (z-score) —0.21 (—0.42, 0.05) —0.19 (—0.81, 0.85) <0.001%
Stroop-B (raw score) 63.50 (55.75, 75.00) 43.36 £ 11.03 <0.001%
Stroop-B (z-score) —0.22 (—0.42, 0.09) —0.12 (—0.80, 0.78) <0.001%
Information processing speed 0.34 (0.20, 0.76) —0.40 £ 0.29 <0.001%
AVLI-IR (raw score) 4214433 6.33 (5.67, 8.00) <0.001%
AVLI-IR (Z score) 0.00 % 1.00 —0.19 (—0.58, 0.82) <0.001%
AVLT-20 min DR (raw score) 2.50 (0.00, 4.25) 6.00 (5.00, 8.00) <0.001%
AVLT-20 min DR (z-score) —0.09 (—1.11, 0.63) —0.18 (—0.61, 0.68) <0.001%
Memory function —0.76 £ 0.69 0.48 +0.77 < 0.001*
CDT (raw score) 9.00 (8.00, 9.00) 9.00 (9.00, 10.00) <0.001%
CDT (z-score) 054 (—0.15, 0.54) —0.33 (—0.33, 0.88) <0.001%

HC, healthy control; CSVD, cerebral small vessel disease; MMSE, Mini-mental State Examination; MoCA, Montreal Cognitive Assessment; TMT-B, Trail Making Test B; Stroop-C, Stroop
color, and Word Test C; DST-backward, Digit Span Test backward; TMT-A, Trail Making Test A; Stroop-A, Stroop color and Word Test A; Stroop-B, Stroop color and Word Test B; AVLT-IR,
Auditory Verbal Learning Test-immediate recall; AVLT-20 min DR, Auditory Verbal Learning Test-20-min delayed recall; CDT, Clock Drawing Test. *Chi-square test; *Two independent

samples ¢-test; ¥ Mann-Whitney U test.
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Characteristics  Total Non-AD AD P
,255)  (1,022) (233) value

Age (years) 73.27 72.94 74.71 <0.01
Gender

Male (%) 55.1 542 58.8 0.204
Female (%) 44.9 45.8 41.2 0.204
MMSE 26.96 27.88 22.94 <0.01
AB (pg/mL) 966.19 1,034.97 664.48 <001
t-Tau (pg/mL) 29057 27279 368.51 <001
p-Tau (pg/mL) 27.96 26,01 36.51 <0.01

AP, B-amyloid; t-Tau, total-Tau; p-Tau, phosphorylated tau; MMSE, Minimum Mental

State Examination.
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