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[ Abstract] Background The prevalence of cerebral microbleeds ( CMBs ) in patients with cognitive impairment ( CI )

is as high as 45%.Although the risk factors of CMBs and its relationship with cognitive function have received extensive attention
and research, there is no certain theory on the risk factors of CMBs, and whether CMBs independently leads to the decline of
cognitive function and the relationship between the position and number of different CMBs and the overall cognitive function
and specific cognitive domains still need to be further explored.Objective To investigate the risk factors of CMBs and CI,
and analyze the relationship between CMBs and cognitive function.Methods A total of 196 patients with cerebral small vessel
disease admitted in the Department of Neurology, the Affiliated Hospital of Xuzhou Medical University from January 1, 2019
to May 31, 2020 were selected as the research objects.General information, laboratory examination indexes [ including total
cholesterol (TC ) , triglyceride ( TG ) , high—density lipoprotein cholesterol ( HDL-C ) , low—density lipoprotein cholesterol
(LDL-C) , blood uric acid ( BUA ) , homocysteine ( Hey ) , B —amyloid peptide 4, (AR ) , phosphorylated tau—
181 protein J , imaging data, and scores of Montreal Cognitive Assessment ( MoCA ) scale and its cognitive domain.According
to the results of brain MRI examination, the patients were divided into CMBs group ( 84 cases ) and non—-CMBs group ( 112
cases ) .According to the Microbleed Anatomical Rating Scale ( MARS ) , CMBs were divided into cortical-subcortical CMBs
(including subcortical U fibers ) , deep CMBs, subtentorial CMBs, and mixed CMBs.According to the scores of the MoCA
scale, patients were divided into CI group ( MoCA scale score < 26, 90 cases ) and non—CI group ( MoCA scale score > 26,
106 cases ) .Multivariate Logistic regression analysis was used to analyze the influencing factors of CMBs and CI.Spearman rank
correlation analysis was used to analyze the correlation between the number of CMBs and MoCA scale score.Linear mixed model
was used to analyze the correlation between CMBs of different parts and the scores of each cognitive domain on the MoCA scale.
Results Multivariate Logistic regression analysis showed that smoking [ OR=2.857, 95%CI (1.197, 6.822) ], history
of hypertension [ OR=4.098, 95%CI (1.949, 8.618) ], TC [ OR=0.553, 95%CI (0.370, 0.828) ), and A
( OR=1.013, 95%CI( 1.002, 1.024 ) Jwere influencing factors of CMBs( P < 0.05 ); age[ OR=1.065, 95%CI( 1.011, 1.122) ],
years of education [ OR=1.086, 95%CI (1.023, 1.153) ), white matter lesions ( WML ) [ OR=5.414, 95%CI (2.411,
11.213) ) and CMBs [ OR=7.857, 95%CI (3.371, 18.313) ] were influencing factors of CI (P < 0.05) .There was no
linear correlation between the number of CMBs and the score of the MoCA scale in the CI group ( r=-0.147, P=0.166) .The
results of linear mixed model analysis showed that cortical-subcortical CMBs were negatively correlated with the scores of delayed
recall and language ability of MoCA scale ( P < 0.05) ; deep CMBs were negatively correlated with the scores of visual space,
execution and orientation of MoCA scale ( P < 0.05) ; mixed CMBs were negatively correlated with the scores of attention of
MoCA scale (P < 0.05) .Conclusion The risk factors of CMBs include smoking, history of hypertension, decreased TC
and increased A 3 _4,, and the risk factors of CI include old age, short years of education, WML and CMBs.There is a certain
correlation between CMBs and cognitive function in CI patients.Specifically, cortical-subcortical CMBs are negatively correlated
with delayed recall and language ability, deep CMBs are negatively correlated with visual space, execution, and orientation,
and mixed CMBs are negatively correlated with attention.

[ Key words ]  Cerebral hemorrhage; Cerebral microbleeds; Cognitive impairment; Risk factors
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resonance imaging, MRI) MU GLFEFEBTEMAAE . i
JHR 7% ( white matter lesions, WML ) . lif# H Ifil ( cerebral
microbleeds, CMBs) M fikiZE4i > . Hb CMBs #7E X
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JEAR AR RN SRR AT TE XS B, AR AR
BEBMR 22 BE B AR 2 Dy S WA A .
1.2 A SHEERRE  ASRIHE: (1) BEkE . K.
W N AR EMAEH2;  (2) ABEETT
fili MRI #ay, H A BEG AT e 6 98 35 52 R RN PEAG
( Montreal Cognitive Assessment, MoCA ) P53, (3)
XPABETE G [, HEBRARE: (1) BB / B o
TAEREBRPERESE . Bl (2) dERZM NS (£
RVEREAL . S5 . BERAT ) SR WML;  (3) fik
PRAAE (AR R T B | o AR | AR R |
MRS . MR . BBUK . BRI . st RE . S0
WP 2L D REREAY . SR HELOARSE ) 5 (4) JREREM
PRI SO TAS S 25 L R AR S A (5)
SRRSO BERT B CT A LA SR AR B0
1.3 B
131 —fRBORhEE IR E —RTORE, 4 RN
W ZHEER . WO (WEE = 20 32 /d, FF
SEmfA] L 2 AR5 SO ) PR AL (AR B Lotk
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BRI L L e e s P MR ZS B TGS . R
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132 SERsEfAebrliiE REEEFE 2 IERHIKIMN 10 ml,
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acid, BUA) . [EEReER ( homocysteine, Hcy) 5
RAEBH M (12h) FFKIMLS ml, 1h N 3000
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attenuated inversion recovery, FLAIR ) FIZOIRTE T2WI &
REUBIMEURAS ( susceptibility weighted imaging, SWI )
JPAl. M2 AERFE AR EEI B TR, &
Jaf B R AR TR, EREKEE TR A
3 HAREEIAEL, WML FIWARiE: T2WI A FLAIR
RN EE S CMBs HIBbrifE: 78 SWIFH Egeite
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OGS | Bk R OO B JEs A o s B P P A s A
Z N HEAE < 20 mm B EIE BN EDER AL, 85 & AT
AKX, T R BN B BRI A% AL,
TIWI 1815 5, T2WI. FLAIR 2 & {5 5. A4 5k
MRI 65 25 50K 28 5 4>l CMBs 21 (84 3] ) F0dlE CMBs
4 (11240) o AR LA I3 B SR (Microbleed
Anatomical Rating Scale, MARS ) [4] B CMBs 43R J72 Jii -
U CMBs (AL3E BT F U £F4E ) | IR#H CMBs, #F
™ CMBs. JB4& CMBs, ULIA 1.
1.3.4 NHINREGERHEE  HIXP R s A 25 RN
4 D7 MoCA 36 1 X6 B A S RE A TAG I
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Figure 1 CMBs in different positions

1.4 Seitspore: SR SPSS 22.0 #4758 34341

A IES AR, (x+s) 2R, A R
FHWRRSTAEAS ¢ K% s AP G IER A ATHR TR M
(Pys, P;s) R, 41H] 8K H Mann—Whitney U i
55 THECRORI IR R R, AL FeBCR A xR

CMBs ., CI [ 521 R 22 0 Hr R FH 2 I Logistic M504
CI 41 CMBs { H 5 MoCA 5 &5 43 B AH &M 2 #2Rk H
Spearman & AH 7 H1; CI 4L AS [7] 355 17 CMBs 5 MoCA
TR AT 43 2 0] AR S A H R R TR A5 A
. VAP < 0.05 MZERAGITE L.

2 #R

2.1 CMBs M ZE T

2.1.1 CMBs 41 Ff14FE CMBs 41 — M9 kF, S0 == /6 A
FEFR L CMBs 2 FIHE CMBs 2H M 5], AR R A4
BRI s L SO e s L il AR 245 9 4 BT B A
K TG, LDL-C, BUA. Hey lL#, ZR EFITH#E X
(P>005); CMBs HF# K TFAE CMBs 4, Z#H A
AERRAE TR CMBs 4, WCHHR A = 0 s B . (R
ML/ 258 FF o el K A B o BEFRAL Tau-181 25
M & T3F CMBs 40, TC. HDL-C {% T3 CMBs 4, 2%
SHGHEL (P<0.05), W&k,

2.12 CMBs &0 K E [ Z A &K Logistic FIH4HT 4R
PEIGIRZE S, LIAFHS (WA SCOME ) . Wi oL (I
fH: JZ&=1, /5=0) . SMEmL (WEH: A=1, T
=0) . P/ 2GR AL CME . M =1, KAl
H=0) . TC (WR{H: SZIME ) . HDL-C (WR{H: SZMME ) |
AB iy (mﬁtﬁ j:(ﬂ"”ﬁ) N @%lﬂlﬁlz’ﬂﬁ Tau-181 %l,ﬂ (Jﬂ»ﬁtﬁ
SEINE )R AR i, R RS & CMBs iy R AR (T E:
=1, £=0), #TEZHEK Logistic [F1 53 #1 ( [m] Hij
Wald i) , S55E7R, W, Sl Ep s . TC. AB Ly,
J& CMBs FUEAZE (P <0.05) , W& 2,

2.2 CIZhe Rz

R1 CMBs FHHEE CMBs VTR, S2H0 % K0 A hr AL
Table 1 Comparison of general data and laboratory examination indexes

between CMBs group and non—-CMBs group

s R

(B %) 80/32 60/24 0 1000
I (x s, %) 68.1 6.4 0.0£69 205" 0041
THEEM (725, ) 7026 59+34 26140010
W (n (%) ) 14 (125) 24(286) 7933 0.005
Tl (n (%) ) 16 (143) 12 (143) 0 1000
RIS (n (%) ) 48 (429) 65 (774) 23433 < 0.001
WAL (n (%) ) 2(196) 16 (19.0) 0011 0917
EORHRE (n (%) ) 18 (16.1) 22(262) 306 0.082
L IAMEZ ) (n (%) ) 36 (32.1) 46 (548) 10092 0.001
FEHRERRZ59) (n (%) ) 36 (321) 22(262) 0816 0.366
1C (¥ +5, mmollL) 406+ 1.01 362080 3292° 0.0l

TG (M (Pys, Pys), mmolll) 118 (0.84, 166) 128 (099, 189) 1801" 0075
HDL-C (M (Pys, Pys) , mmol/L.) 107 (096, 1.30) 1.02 (081, 1.I18) -2469" 0.014
LDL-C (M (Pys, Pys) , mmoll.) 232 (175, 269) 251 (161, 3.14) -0.743" 0457

BUA (% £5, pmol/L) 3092+793 316805 0212 0833
Hey (% 5, pmollL) 17683 199:100  -L766" 0079
AB 1y (s, ngl) 5102431 718+404  3439°  0.001
WML Tau-181 M (F£5, ngl) 2052133 252£105 2659 0009

. CMBs= Ml fi 1 i, TC= & JH [ B, TG= = B H i,
HDL-C= 25 % [ g & 1 [ B, LDL-C= % %% [ 5 7 11 I8 [ e
BUA= Ifil JR 2, Hey= [ 0 e & R, A Bis=B WEHMFEEA 1423
ChE, O Z A, KRB GETHTE R xCE

221 CILHMEE CLAH — TRl L ERATER .
BRI CLZHANAE CTAPES] . MR | PRl %
FUA R PRSI 58 . el Cof s s L it P I /N 25 90
{85 % g 25 9 & e o5t 5] & TG, HDL-C. LDL-C,
BUA., FEBRVEIGARIE K2 AR L8, 2R gt #E X
(P>0.05); CLAFRRKRTAE Cl 4], ZEFFRE
FHE CIH, Al 2 7 5 He ) Hey. AB 4.
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2 CMBs S EZIHE Logistic [HIH4MH7
Table 2 Multivariate Logistic regression analysis on influencing factors of

CMBs

R3 CLAAHEE CLA Bt SRR . SRR R
Table 3 Comparison of general data, laboratory examination indexes,

and imaging data between CI group and non—CI group

g B SE Wadx’ff P ORM 950%CI Vil JECI4 (n=106) CIL(n=90) «(y*) M P&
S 0042 0026 2652 0103 1043 (0.992,1.09) 3 (5B 14) 7531 65125 0.051° 0.821
g 1050 0444 559 0018 2857  (1.197,6822) B (x5, %) 693475 722466 2,895 0.004
RIS 14110379 13834 <0001 4098  (1.949,8.618) THETR (x5, F) 78+39 6.6+36 226 0027
FERBLMRZY  -0761 0422 3.245 0072 0467  (0.204,1.069) Wt (n (%) ) 20 (189) 18 (200) 0.040° 0.842
1C -0592 0206 8269 0004 055  (0.370,0828) Bl (n (%) ) 15(142) 13 (144) 0003* 0953
HDL-C -0529 0617 0736 0391 0589 (0.76,1974) FEREE (n (%) ) 53 (500) 59 (656) 4809° 0028
AB 1 0013 0.005 5319 0021 1013 (1002,1.04) BRpL (n (%) ) 18 (17.0) 20 (222) 0.855" 0355
B Tau-181 3 -0.005  0.018 0.078 0780 0995  (0961,1.030) EORHRE (n (%) ) 21 (198) 18(200) 0.001° 0.974
[ERHUI N (n (%) ) 40(31.7) 42 (467) 1595 0207
PR AL Tauo 181 2 [ Fl WML. CBMs. iiZs 4 % /b & TERKERRZS4) (n (%) ) 26 (245) 32(356) 2841 0.092
mPAECIAl, TCRTFIECIdl, 25 A% #E X T (% £5, mmollL) 389104 3605093 2M1 0043
TG (¥ +5, mmollL.) 137063 158142 1372 0.173
(P<0. 05/) - W3 HDL-C (¥ +5, mmol/L.) 112£0344  110£032 042 0674
222 CUMNZRAZHR Logistic FIHSHHT - LIAFR LDL-C (¥ 5, mmollL) 236:092 240080 032 0748
(R SCME D) SRR (RUE: S o & BUA (¥ £5, pmolll.) 27624830 2895+926 1059 0291
M (BREE: A =1, J=0) . TC (WR{H: SME) | Hey (T £5, pmollL) 17068 205108 2690 0.008
Hey CRAE: SEIUME) . ARy (UM SEIUME) . B AB gy (¥ 5, ngl) 41.1+472 63.0+37.2 2586 0010
Ml Tau-181 1 (WRAH: SEIME) WML AANEOL g rac 880 (resongl) 1852104 282129 25% 0002
(WRMH. KA =1, £K4=0) . CMBs KA1EN (1. WML (n (%) ) 17(160)  40(44) 1904 <0001
KA =1, KA =0) . WEAHKENL (RE: &4 CBMS[ %)] u(26)  60(667) 82 <0001
=1, KE*E :O)ﬂﬂﬁ/}{i, BEIEA R CLA AR G (IR Wi (n (%) ) 5(47) 17(189)  9810° 0002
H: J&=1, % =0) , HfTZHNK Logistic [BIH5 (1) BBRIERAESE (n (%) ) 7(821)  81(%0) 246 0014
[ Wald 7% ) , 45 @m, EWS . ZHHEFR . WML T Cl= NHIIBERERE, WML= FRRas: o x {4
CMBs /& CI fUsZm N E (P < 0.05) , W4,
30.0-
Fz4 CIEMHEEMNZHE Logistic M 5H7
Table 4 Multivariate Logistic regression analysis on influencing factors § 5 § . o
of CI — ° ° ° ° °
%2004 ¢ 2 ¢ & ¢
G B SE Waldy’f§ P ORfE 95CI N § § § H :
bR 0063 0026 560 0018 1065 (1011, 1122) 3; ® e ® e * ° .
THHER 0083 0030 7400 0007 1086  (1.023, 1.153) j{*ﬁ 100~
AR -0309 0357 0748 0387 073 (0363, 1478) 3
2
1¢ 0361 0190 3601 0058 0697 (0480, L012) =
Hey 0042 002 3687 0055 L1043 (0999, 1.089)
AB 0010 0007  L78 0182 1010 (0995, 1025) 0 270 4f0 6?0 8?0 10'.0
BRML Ta-181 B 0032 0018 3046 0081 1032 (099, 1.070) CMBs $H (1)
WML 1675 0102 19797 0001 5414 (2411, 11213) VEs MoCA= SEHE K AT
CMBs 2061 0432 22794 <0001 7857 (3371, 18313) B2 CI4l CMBs £t H 5 MoCA 540 HIJEME R B
T4 0966  0.588 2.699 0.100  2.629 (0830, 8.327) Figure 2 Scatter plot of the correlation between the number of CMBs and

2.3 CI 41 CMBs 5I\NHITIRE AR

2.3.1 CIL4 CMBs %t H 5 MoCA B9 1A CI
ZH CMBs 3t H & (2.80+1.38) 4>, MoCA f& %153 K
20 (18, 23) 4y, CI41 CMBs %t H 5 MoCA #4507
HLMELR (r=-0.147, P=0.166) , VL&l 2,

the MoCA scale score in the CI group

232 CIAAMREFAL CMBs 5 MoCA 4 A HIES)
FIASEPE LA CTZH MoCA 2 8 TA IS 43 g IR A5

AN[REBAL CMBs A F A8 &, DL WML, Eu%%ﬁ%ﬂﬁeﬁﬁﬁ
A0 BE A HIpAR f, R P [T 500 ik ST 2 MR TR A B



.40

B, FRER, CLALER - B2Jii T CMBs 5 MoCA 5%
FEIRICHL . THRFE R BTG (P < 0.05) ; RS
CMBs 5 MoCA RS Al AT . 22 17 11454 2 T A
¥ (P <0.05) ; 1A CMBs 5 MoCA #E TR 1155
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scores of each cognitive domain of MoCA scale in the CI group
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