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[ Abstract ) Objectives To construct a prediction model related to MRI total burden score of cerebral
small vessel disease (CSVD), so as to realize the use of individual indicators to predict the severity of CSVD in
imaging. Methods This study is a retrospective study, including 429 CSVD patients in outpatient department
and inpatient department of Neurology in Affiliated Hospital of Xuzhou Medical University from July 2018 to
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March 2019. General clinical data (including demographic characteristics such as gender, age, vascular risk
factors such as hypertension history, diabetes history, coronary heart disease history, stroke history, smoking
and drinking, etc.), laboratory examination (including blood routine, liver and kidney function, blood lipid,
coagulation function, inflammatory index, thyroid function, etc.) and imaging data (such as brain MRI) of all
patients were collected. According to the total CSVD score, the patients were divided into mild group (score 0
to 1, 198 cases), moderate group (score 2, 93 cases) and severe group (score 3 to 4, 138 cases).Single factor
analysis was used to compare the data differences between the groups. With the mild group as a reference,
multivariate Logistic regression was used to analyze the factors influencing the occurrence of CSVD in the
moderate or the severe group, and ROC was used to analyze the value of each factor in predicting the moderate
or severe CSVD. Results Compared with mild CSVD, multivariate Logistic regression showed that age
(OR=1.115,95%CI: 1.077-1.156), history of hypertension (OR=2.549,95%CI: 1.393-4.662), AST (OR=0.953,
95%CI; 0.911-0.997) and cystatin C (OR=53.246, 95%CI : 2.774-1021.986) were predictors of moderate CSVD
(P < 0.05), while age (OR=1.156, 95%CI: 1.113-1.200), history of hypertension (OR=4.642, 95%CI: 2.425-
8.883), creatinine (OR=1.029, 95%CI: 1.007-1.052), HDL (OR=0.312, 95%CI: 0.102-0.952), lymphocyte
count (OR=0.4406, 95%CI: 0.243-0.797), APTT (OR=1.158, 95%CI: 1.046-1.282) and HCY (OR=1.119,
95%CI : 1.025-1.220) were predictors of severe CSVD (P < 0.05). By plotting the ROC curve of the prediction
probability obtained from the above model and the selected single variable, the AUCq of joint diagnosis of
moderate CSVD is 0.828(95%CI:0.777-0.878), and the AUC of combined diagnosis of severe CSVD is 0.910
(95%CI: 0.880-0.940).The AUC of combined diagnosis of moderate/severe CSVD was larger than that of
single factor AUCpq, and the difference was statistically significant (P < 0.05). Conclusions Understanding
the demographic information, past history, laboratory tests and other information of CSVD patients to build a
prediction model of CSVD severity is more conducive to the prediction of moderate/severe CSVD than a single
index.

[ Key words ] Cerebral small vessel disease; ~Magnetic resonance imaging; Neuroimaging;  Prediction

Fund Program: Project on research and application of effective intervention techniques for high risk
population of stroke from the National Health and Family Planning Commission in China (GN-2016R0005)

i 7N 45 97 (cerebral small vessel disease, CSVD) MN&E5HE
Je I PR s LA — 20 el A DR R R R R Y /N3l
Jik (40 ~ 200 o m)., G B ik . 6 40 A | B ik R/
FIR TSR IR 5214 IR BRI A E . CSVD

S/ FIWOE

+ 1057 -

(] Joi P 3 S 9 A 2018 4F 7 F1 2 20194F 3 H 7F

A 5 At A o R 4 209 ~ 309, 1 EL
SRR TR A PR A E R L, eSVD
SR ) PR 3R I PT 2R R, 2 A S I i A
HE B S 5 L I, {H 22 BRI , FLIh R R
M, Sz R R R, BE T BRI ) fE

R Il A P 2R ) T | 2B A IR0 | A AR HE IR ) g
S, NN D RE A LAPRA T RO T D B8 T [ 4
fiF, (HICAZ I REA TS24 4, CSVD Y2 b i 1
KRG —, HiZWiilli T4 R, AR hr
WAL FE B B4 i 4% 7E (lacunar infarction, LI), g
M i 515 5 (white matter hyperintensities, WMHs).
FO AR S ot it 7 ] BT ] R4 K (enlarged perivasular
space, EPVS) %Dﬂ_ﬁl‘%éﬁ%[s ', Staals %MJELW\%L‘H
1 CSVD i M4 217 0 PF- 43 (7 B EL CSVD IE 1),
L4 AT A 11 H PE Al CSVD X 8 {4 SR 149 572 il
ARTGE B AR AN S 0E | BEAE s S A
Ko A AR AE BR R AR B CSVD BEA AY TR AL, M i
A B RE S A A A A3 b ok B B 5245 2 1
CSVD " ARE .

RN B B 2= B I s B i 2 BT 12 S AE Bl i2
) CSVD [ 429 i . M ARRAE: (1) il > 40 % ;
(2)MRI Z/0A 1 Fhil CSVD 22 | PR el AR M 45990
fa R R 2 5 (3) & B E a7 A ST B 4 Hh i 2 (NTHSS)
Wor < 250 M 2tk Bt I A 0 A 2 . HEBR bRt
(1) KA A U B B Bl T 350 A o D e il A
FE 5 (2) 51N BT A Bk S 43 SR AR TR B > 50% 5
MR Z/RBRIEE S 2T > 15 mm; (4) BEAESY
AYHASAT WA I s X T s et s 5 (5) A
AN R L R M A R e A5 At ™ B X
MG RGBIN; (6) BH — M2, " EFE D6
8 1M ) REREAR B B G B 45 5 (7) BFFE A
JHRBEI AR I H & . AR T R LM B
BRI B I 2 B i PRI B84 P 25 D1 St (R L
XYFY2017-KL040-01) .

= IR BRI A

TSR AZ IR B s BORE, AR N 1 {5 B GE
W4 PR, BRAE S A B G LA s BB PR S | e
sl A ) g A b (P-4 FHE 1 SR I



- 1058 -

PG SR A 20194F 12 H 20 HEE 19455 12 Journal of Neuroscience and Mental Health, December 20, 2019, Vol.19, No.12

HAFRZ 6 H Bl B0, A b (g A P2 ko 22
DY BAREE 1AE R LA B0, DL S % i Ay
(A 455 i 0 P 20 e 0 20 i 4 it/
M5, R EV AR L i 2 ) B S RE (R
AN SEER . BEA . AEA IS R
JEI0ZE C). I B OB AR [ B AR B I 2 1 L = 2
FEEE A H i = 8) . % i Ty 6 Qe i i I st 1] | 764k
o B LTS RS IR R PR BR GRR B C i Ry 8 L [
T B2 R) | FF R AR T A (i 8 = A R IR DR R
BT HURIR ) | . SR = RA I B REZINE S
5 (B 8 h L ) Ik, SRAEJ5 57 RIEKS, i
R R DR A A

= RARSARA

i G MRI A 25 5% 1] GESignaHDX3.0T 7 4% it
G RG, ITAZREE 2 ERE 3 d N T2 3L
MRIFG A, GG HIA TUINAURAR . T2 InAUSA&
TRIEI SRS T3 B BOIIAS S ARG ORI AL
A%, RS mm, B3 mm. TG REMNE 5 E
BT P 2 252 e TR IUSE 2 BENLIE 20 O
HXHAAR Bk B CSVD % AR 7 5 o,
A e, W p A 5 1 P i DT R B — B
MRYERE A BFSE ), S CSVDIEAY B 3E T,
RECOLL: 043 (J0), 143 (F); (2) M i : 043 (),
143CF); Q) EE (> 101 AFEIETT X EPVS 1143
(4) ] ik =5 5% K RS WMH $42 B8 Fazekas 17 2 43 5l oF
FFVEA Y, MG 2 55 Fazekas H 2635335 5 3 43 %%,
F(ER) BEER N [ 5t Fazekas EFE 4058 2 ~ 30 %
153, 040 RN B EAFAE CSVD I i 45 2 R L
H M AR B R nifE, 49 R B WA O
iR AR AR FR M AT AT brdE . ARAE B
CSVD 1350 R T EH L 0 N 32 (0 ~ 14)),
I AY), TG ~45p) 1&5 HReEmRE
3 R R AR AL

WU Giiteg ik

K H IBM SPSS 23.0 Ge it 84 AT i 124 ab
R M IE 2540 A 9 3 1 R DL = AR EZE (R £ 5)
P, A IE P H AR 5 R 2R T 25 59 BT (one-way
ANOVA) 5 AR IEZS 53 A5 11 5O 67 £50fn
PUAEL [ M(Pys, Prs) 1 30K, 18] L HER H Kruskal-
Wallis I S50k 56 . THECF R DUBECE 43 H) 38
R, AR X RS sl Fisher BRYIER L, 0
D240 MIT LR T L R B L B 0 BB I PR sk
KF2Z5, UREHAENSH, RAHZHEE T
Logistic [F1JH 5347, Jrii% £ “Forward: conditional”,

PANITA RN AR, ikl 2R A5 %
B X (P < 0.05) ByFE AR, ML CSVD ™ 5 2 i
(PN AR | IR i s E5 s b DR A7 TR 3R, R
oI A % 2% ) 32 3 F T AR FR 1 (receiver operating
characteristic, ROC) fi £k, [FIFf T8 H ROCHIZ T
T (area under curve, AUC) . 5 FHTIIAE AR BT 22 ]
) AUCyoc 95%CI 5 HAFEARAY AUCgoc 95%CIAFHE
&, Nl H Medcale 19.0.7 #4#E—2E KE A 45
PR AUC ZE S RSt E L. PP <0.050
EZRASITFE X,

5 R

1. 34 B — B FERL R R A AL A8 bR LA - ARTESN
ABRUHEFRHERR AR HE, BF5E 290 A CSVD fR 35 429 141,
HA A2 B2l 198 4], FhEELL 93 19, FEFE4H 138451, 34
() — MG R BB L2 1, 78N H 2 R RIIE A s ¢
BT, 34 AOAEIS LR | iR L e
O S AR R R S PR S ) R 2 5
AYHFE L P < 0.05); 7E— i = b 545 1
T, 3R A B A A TN B
HEE . WLEF M E C. mEmERE A | Pk
JHO T8, IR EL A AR T i/ INBR L BB A C R B
P R i it D ST ] | 3% A8 A L i (1] | ] 28
bR | U 25 — B HUIR AR IR R 25 R A St
X (P <0.05),

2. CSVD A Ja] ™ F 2 B & A= 52 R 3 1Y Logistic
EVEE 2 Teet S S S NS S b 7 R A S N
Il RAEALFE AR, 502 Logistic [M1H 43 M4 5 BoR
AR | IR R A R A DRI R CE P
CSVD &AERZM N, W32, ARy | R R s L AL
IF s BENR A 1 L IR E AR TR T A A i
Asfi] | [] R e R R CSVD SRR R, LR 3,
FEIE I Le 5 rh PR A TR AR

3RS | IR B A B L DA R C R
A T A RE CSVD BB : AT % + 5 I H 0 S + 4
FRG T+ R R CI AUC o I Ko I RER G2
Wi 5 4 #8119 AUCO5%CI A7 75 T &, 8 f ] MedCalc
A it — 20 SRUEER G 12 W7 5 AE I 1 AUC g 0] 25 55
REAEGIFEE XL, 81BN, W#E AUCZ 2R
0.0395, 95%CI } 0.004 ~ 0.068, F7 1fE i% H 0.016,
P=0.028, BiLHHEL G2 Wr S54EIE 1 AUC o 25 S AFFE
Giitep i S, BRI W AUC o R, RILEEA 2
W sE AT AT H B CSVD AT, LI 1 (AR 1 =),
%4,



PR SR A 20194F 12 H 20 HEE 194555 12 Journal of Neuroscience and Mental Health, December 20, 2019, Vol.19, No.12 - 1059 -

R 3NN/ INMA R R — PO Bl PR A b LA

K% BEH(n=198) R ZH (n=93) 2 (n=138) HI X IF 1 P
FW [ 2, M(Pys, Pys) ] 55(48, 63) 69(60, 73) 70(63, 77) 132.035 <0.001
B[ 6i(%) ] 89(44.9) 48(51.6) 84(60.9) 8.252 0.016
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Wb [ (%) ] 29(14.6) 22(23.7) 31(22.5) 4799 0.091
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ALT[ U/L, M(Pys, P;5) ] 21.5(16.0, 28.0) 18.0(14.0, 23.0) 17.0(13.0, 25.0) 14.280 0.001
BEAL L, M(Pss, Pys)] 72.85(69.18, 76.00) 71.30(68.20, 74.65) 71.30(66.85, 75.03) 6.652 0.036
HEM (L, x+s) 45.61 £3.55 43.88 + 4.06 4334+ 435 15133  <0.001
WUETF [ . mol/L, M(Pss, Py5) ] 60.5(50.0, 69.0) 61.0(50.0,71.5) 67.5(57.8, 80.0) 28740 < 0.001
PRIZ [ o mol/L, M(Pss, Pys) ] 263.0(226.8, 318.8) 283.0(224.0, 321.5) 279.5(238.3, 352.5) 4.220 0.121
BEIMZE C[ mg/L, M(Pys, Pys) ] 0.69(0.63, 0.75) 0.76(0.68, 0.86) 0.79(0.73, 0.89) 76.787 <0.001
SABEREE [ mmol/L, M(Pys, Pys) ] 4.66(4.05,5.31) 4.66(3.84,5.31) 4.45(3.81,5.10) 5.904 0.052
HIM =5 [ mmol/L, M(P,s, Pss) ] 1.30(0.93, 1.81) 1.25(0.88, 1.66) 1.31(0.98, 1.71) 0.587 0.746
HDL[ mmol/L, M(P,5, P;5)] 1.25(1.07, 1.47) 1.22(0.98, 1.46) 1.18(1.01, 1.36) 6.371 0.041
LDL[ mmol/L, M(P,;, Ps5) ] 2.83(2.30, 3.40) 2.85(2.01,3.32) 2.68(2.09, 3.10) 4736 0.094
FRPERIAIIG R [ X 10°/L, M(Pys, Pys) ] 3.21(2.63,4.12) 3.57(2.82,4.32) 3.61(2.83, 4.88) 7.837 0.020
OIS [ x 10°7L, M(Pys, Pys) ] 1.70(1.40, 2.10) 1.60(1.30, 2.05) 1.50(1.20, 1.90) 17049 < 0.001
LML [ x 101, M(Pys, Pys) ] 4.43(4.15,4.77) 4.41(4.09, 4.67) 4.44(4.14, 4.82) 0.205 0.902
MLLE A (gL, x £5) 135.39 + 14.26 135.02 + 14.35 138.21 = 15.76 1.867 0.156
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B CRP [ mg/L, M(Py, Pys) ] 1.20(0.50, 5.13) 2.40(0.65, 5.13) 3.35(0.80, 5.13) 14.934 0.001
PT[ s, M(Ps, Pys) ] 10.30(9.90, 10.83) 10.60(10.10, 11.15) 10.80(10.38, 11.33) 37778  <0.001
APTT[ s, M(P,s, P;5) ] 26.45(25.10, 28.03) 26.70(24.90, 28.75) 27.35(26.18, 29.40) 15800 < 0.001
HCY [ wmol/L, M(Pys, Pys)] 11.23(9.16, 12.86) 12.21(10.44, 13.48) 12.86(11.30, 16.69) 35876 < 0.001
FT3 [ pmol/L, M(P,s, P55) ] 459(4.21,5.11) 4.42(4.00, 4.76) 4.38(4.06, 4.86) 15555 < 0.001
FT4 [ pmol/L, M(P,s, P;5) ] 16.39(14.95, 18.02) 16.43(15.13, 18.11) 16.39(14.59, 18.33) 1.800 0.406
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