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Study on the relationship between the total burden of arteriosclerotic cerebral small
vessel disease and non-high-density lipoprotein cholesterol

WANG Chun-yu, DONG Ai-qin, WANG Wen-hui, ZHANG Hai-liu

Department of Neurology, Cangzhou Central Hospital, Cangzhou 061000, Hebei, China

Corresponding author: DONG Ai-qin (Email: dong8aiqin@163.com)

[Abstract] Objective A preliminary study on the correlation between serum non - high - density
lipoprotein cholesterol (non - HDL - C) and the severity of total burden of cerebral small vessel disease
(CSVD) , and influencing factors of the severity of CSVD total burden were screened. Methods A total of
166 patients diagnosed with arteriosclerotic CSVD (aCSVD) admitted to Cangzhou Central Hospital from
December 2024 to February 2025 were retrospectively enrolled. We evaluated white matter hyperintensity
(WMH), lacunar infarct (LACI), cerebral microbleeds (CMBs) and enlarged perivascular space (EPVS) based
on the cranial MRI to calculate the CSVD total burden score. Spearman rank correlation analysis was
performed to analyse the relationship between non - HDL - C and CSVD total burden. Univariate and
multivariate Logistic regression analyses were further used to identify influencing factors for the severity of
CSVD total burden. Results According to the CSVD total burden score, the patients were divided into the
mild total burden (0-1 point) group (n =79) and the moderate and severe total burden (2-4 points) group
(n = 87). There was a positive correlation between non-HDL-C level and CSVD total burden score (r, =
0.184, P =0.018). Logistic regression analysis revealed that older age (OR = 1.046, 95%CIl: 1.001-1.094;
P =0.045), increased homocysteine (OR =1.057, 95%Cl: 1.003-1.115; P =0.040) and increased non-HDL-C
(OR = 1.376, 95%Cl: 1.026-1.848; P = 0.033) were risk factors for the moderate and severe CSVD total
burden. Conclusions Increased non-HDL-C is a risk factor for the moderate and severe CSVD total

burden, or it may potentially serve as an target of intervention for aCSVD.
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Table 1. Comparison of general data between mild total

burden group and moderate and severe total burden group

I 5 H BB rﬁirﬁjﬁéﬂ

X}u%*ﬂ*ﬂ‘ (n=79) (n=87) fjtllﬂi{lfl Pfk
[ (%) ] 2.871  0.090
B 52(65.82) 46(52.87)

/g 27(34.18) 41(47.13)

S (Tes, %) 63.00£9.00 66.00£8.00  -2.646 0.009
AEFEH (T 2s,kg/m?>) 25952342 25.96+3.51 -0.020  0.984
o L [ (% ) ] 54(68.35) 73(83.91) 5572 0.018
W (%) ] 16(20.25) 29(33.33) 3.585  0.058
St (1% ) ] 5( 6.33) 13(14.94) 3177 0.075
12 g IAE [ 91 (%) ] ( 8.86) 9(10.34) 0.105  0.746
o [ 80 24 e 2 R e 1(13.92) 16(18.39) 0.607 0.436
[fi(%) ]

W R (%) ] 23(29.11) 20(22.99) 0.809 0.368
T [ 51(%) ] 18(22.78) 10(11.49) 3764 0.052
1o FE U B 245 [ ) (%) ) 8(10.13) 15(17.24) 1756 0.185
Hey 12.10 15.60 -3.521 0.001
[M(Py,Pys) ,pmmol/LL] ( 9.80, 15.30) ( 11.90, 19.60)

HbAlc 5.90 6.20 -1.685  0.092
[M(PH,PH),}meUI/L}( 5.90, 6.50) ( 5.60, 7.20)

JULiEF 68.00 68.00 -0.897  0.369
[M(Py,Ps) ,pmmol/L] ( 55.00, 82.00) ( 59.00, 83.00)

i 290.00 283.00 -0.188  0.851
[M(P,;,P,;), pmmol/L] (241.00,324.00) (233.00,340.00)

TC 431 4.65 -1.662  0.097
[M(Py,P,),mmol/L] ( 3.83, 520) ( 3.85, 5.60)

TG 1.37 1.51 -1274  0.203
[M(Py,P,) ,mmol/LL]  ( 1.04, 1.87) ( 1.12, 1.98)

LDL-C 1.33 1.52 -1.356  0.175
[M(Py,P,) ,mmol/L] ( 1.05, 2.35) ( 1.09, 2.70)

HDL-C 1.06 1.00 -0.273  0.785
[M(Py,P,),mmol/LL]  ( 1.03, 1.14) ( 097, 1.11)

non-HDL-C 1.94 237 -2.357  0.018
[M(P,,P,),mmol/L] (159, 298) ( 173, 3.81)

TC/HDL-C 2.05 2.34 -1377 0.168
[M(P,;,P,5)] (156, 338) ( 170, 3.92)

TG/HDL-C 0.82 0.80 -0.753  0.451
[M(P,,P,)] (050, L11) ( 049, 147)

LDL-C/HDL-C 0.68 0.83 -1.090  0.276
[M(P,,P,)] (041, 1.79) ( 046, 2.05)

Two-independent-sample ¢ test for comparison of age and BMI, x> test
for comparison of sex, hypertension, diabetes, coronary heart disease,
hyperlipidemia, hyperhomocysteinemia, smoking, drinking and taking
lipid-lowering medications, and Mann-Whitney U test for comparison
of others , 4F- i F A4 7 18 U LU AT P 20 N7 A% 7 A o R 6, 4 ) o 1L
FE PR GO 05 55 LA i [ 28 2 JBE SR I AE A L ER AR R
FHVE B8 2590 10 LU BEAT ) A 3, FOAR B 47 19 L3 AT Mann-Whitney U
% . Hey, homocystine, [A] % 2 Bt 20 i ; HbAlc, glycosylated
hemoglobin, WAL I 2T & [ 5 TC, total cholesterol, & JH [ % ; TG,
triglyceride, H il =5 ; LDL-C, low-density lipoprotein cholesterol, 1%
%% 5 8 5 H HH [E B s HDL-C, high-density lipoprotein cholesterol, P
B g 2 1 B [# B 5 non - HDL - C, non - high - density lipoprotein
cholesterol , A =5 % & JIg 25 (4 JH [ fist
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SRR K R IE 1) 26 M AH DG OC R (B=0.0936,P =
0.0002) , H. 2 i B M A 5T & 2B 32 38 i) fs s 1
Z (OR=1.630,95%CI:1.180 ~ 2.250; P = 0.003) ,
R I RAE 5 IR R, LDL-C 7K S B K 5 0
O A e AR 8 R IR B8 o B 7 ) £ 1 A 6 %
Z(B=-0.0243,P =0.047) , #F — 25 P4 %% | 45 15 B
W& J5 Ik & B LDL-C 5 6 1 i & {5 S iR
6] 7746 B L 1 HDL-C 45 1% (1 5 & £ 5 A B AN
I Wt P AT K A R KPR R IR T IR JC Rk . L
45 NN 1L LDL-C /K P-4 185 1 mmol/L, il
H B 5 5 KR B R 2 16.8% (OR = 0.832,
95%C1:0.702 ~ 0.986; P = 0.033) , H:Ath IfiL i 48 k7
W55 R T ™ R R G DG I M

2024 4F 1 — TR 52 48 A LA R B M A A8 R 1 T
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S % i (OR = 0.850, 95%CI: 0.750 ~ 0.960; P =
0.007) .\ TG /K ¥ T+ 5 (OR =1.160,95%CI: 1.020 ~
1.320;P=0.025) . H 58 H A1(ApoA 1) K-F-FEAIK
(OR = 0.830,95%CI:0.730 ~ 0.950; P = 0.005) &
P 5 A AE DAL 346 n ) i B PR 2 HDL-C /K P B
I 2 G F1 5 R A5 S A R K A B R &K (OR =
0.930,95%C1:0.860 ~ 0.990; P = 0.032) , 1fij LDL-C
KV 5 0 TS B R RO . -
RSB, B — I BE 8 F5 AN J2 LA F50 00 ik /)~ il 48
i KU o non-HDL-C 15 A 25 & P AR 8 # , HiK
ST i AT LA G R R Bl fok ok A R Ak XU 1 .
— 5K AR I PR AF 5T R 7 00 B X e R Bl ik ok R i 1k
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Table 2. Variable assignment of influencing factors Logistic [l 19 43t
related to moderate and severe CSVD total burden Table 3.  Univariate Logistic regression analysis of
ey influencing factors related to moderate and severe CSVD
AR total burden
0 1
=3 e
BN B0 R o A - b SE Wiy P ORW 0K 55%C1
Y et i HE 53 -0.540 0320 2.851 0.091 0583 0.311~1.091
%m’? = ‘ s A 0.051 0.020 6572 0010 1.052 1.012~1.094
=] B ) 7=
1R 0.881 0.379 5.407 0.020 2414 1.148~5.074
Wl DR R i 2
L ; o B VR A 0729 0360 4.108 0.043 2.072 1.024~4.193
SRR 5] i JE
S -0.956 0.551 3.004 0.083 0385 0.131~1.133
1= JIg 1S w =
Zl‘j*”ﬁ“ﬂj’tﬁﬂﬁmr ; o ie M oL A -0.171 0.530 0.105 0.746 0.843 0.298~2.380
Zjiki ) - . : EE@+%’§M -0.332 0427 0.603 0437 0.718 0.311~1.657
KA P s |
e} % B % A8 0.319 0.355 0.806 0.369 1.376 0.686~2.761
;I G 25 ) & B2 ] 0.821 0430 3.642 0.056 2272 0.978~5.278
MRS Z5Y  -0.615 0469 1.720 0.190 0.541 0.216~1.355
Hey 0.071 0.027 7.087 0.008 1.074 1.019~1.131
) /N — .
T 19 f& 1 K (OR = 1.830, 95%CI: 1.630 ~ 2.070; HbAlc 0.113 0.123 0.837 0360 1.120 0.879~1.426
P =0.000), H X ff B 5 T LDL-C(OR = 1.730, LB 0.009 0.009 1.028 0311 1.009 0.992~1.026
95%C1:1.540 ~ 1.950; P =0.000) , #£ 7~ non-HDL-C #H JRIR 0.000 0.002 0.000 0.990 1.000 0.997~1.003
B 55 1ML 18 45 A7 55 A5 1T RE S W 20 ik 6 AL T 4K 24 1 TC 0264 0.135 3.806 0.051 1302 0.999~1.697
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