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Abstract

Objective: To investigate the risk factors of cerebral microbleeds (CMB) in patients with large ar-
tery atherosclerotic stroke (LAAS) and the effect of cerebral microbleeds on the prognosis of large
artery atherosclerotic stroke. Methods: 353 patients with cerebral infarction due to large artery
atherosclerosis in the Affiliated Hospital of Qingdao University from 2016 to 2022 were enrolled
in this study, which were divided into CMB group and non-CMB group based on the presence or
absence of cerebral microbleeds to analyze the factors influencing the occurrence of CMB in LAAS
patients and the impact of CMB on the prognosis of LAAS patients. Results: Multifactorial logistic
regression analysis showed that age (P = 0.043) and history of hypertension (P = 0.004) were risk
factors for the development of CMB in patients with LAAS. Kaplan-Meier survival analysis showed
that the group with CMB had a shorter overall survival than the group without CMB. Conducting
univariate COX regression analysis on LAAS patients, significant differences were observed in both
recurrent stroke and overall mortality outcomes between the two groups. The non-CMB group was
less prone to experiencing the aforementioned outcomes, with no significant difference between
the groups in terms of cerebral hemorrhage outcomes. Univariate COX regression analysis of pa-
tients with LAAS showed that patients in the group with CMB were more likely to have a poor
prognosis than those in the group without CMB (HR = 0.397, 95% (I, 0.260~0.606; P = 0.000). Mul-
tifactorial COX regression analysis of the group with CMB showed that age and C-reactive protein
were the risk factors for poor prognosis in patients with LAAS who developed CMB. Conclusions:
Age and a history of previous hypertension are common causes of CMB in patients with LAAS. CMB
increases the risk of recurrent cerebral infarction as well as all-cause mortality in patients with
LAAS, but not cerebral hemorrhage. Age and serum CRP levels are independent risk factors for
poor prognosis in patients with LAAS.
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1. 5|15

KBh ks RERE AL 2L x4 58 (large artery atherosclerotic stroke, LAAS) 2 2 4 i i 4: 25 1 (acute ischemic
stroke, AIS) & WLHIE A 2 —, 5 i /) 1L &7 (cerebral small vessel disease, CSVD) /7. LAAS H# %
B HAFIFRE R CSVD A=K, BRE S B M FLIESE CSVD 5 LAAS B st & kA 9<[1]. Wang X
S NHIWFE 45 SRR B CSVD Fufar A BERE T TN LAAS &35 HIThRELE J[2]. it I (cerebral microbleeds,
CMB)2—MtAL) CSVD W BhrEY, H 5SS 4. /A H A = D) e R AT 55 2% V) AH
KI[3], FEFFHTEIN T 4759 L0 > 45 S 5%, ARSI AL, 3o vef ¥ 1
S AN A M L PR 23 5 28 PN L PR DRSS B84 00, R At 595 9 o i 4 -5 R o e 24 w0 i 4 o P XLz
B K[4]. HET CMB X LAAS & s 2w e i, ik, AT G CMB [ LAAS &t
177 B L AT 7T, ABPAIRIRIZ TR 2%
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2. IRMRETFE
2.1 HRMR

AW R A FURE TS, 99N 2016~2022 4FE12 -5 55 K22 B 2 B 1) DK 30 ok ks AF s 1 722 o 4 3
(LAAS) &35 353 il . HRHEAT oMt 1 (CMB) 43 A4 CMB 4H.(n = 147) K& CMB 41 (n = 206).

IINARAE: 1) BRiZEU A P RS (R E 2SR A 2 iate R 2018) [5]H RIS WibR
e 2) C5e B REBUBINAURAZ (SWI K ZE; 3) 1R G TOAST 43 24[6]12 Wr o K sh Bk s e AL B AN 55T ; 4) I
AT St

Hebpnate: 1) G IR RO BF BIhREA AN 2) 56 N NA N s 3) ABar 1A
BT BEVTIRGE TR, 4) HETIERRIGIT 5) LiEMEA

22. MRANBERTE

2.2.1. BuEEE

fEBEIIA AR B MR LR ok, — AR AE RS . MER . SRR BRSO B R s
115 S NS R e L N . A S0 i (= i B Y o =R A N N 12 S B R =
JRER~ WIBF. C MEA. MFEARERER. Bl &A, SR TORMO GG (575 R E LR N
ARl L £ K B R A
2.2.2. &S

W FEBE VLGS [ 2021 4E 5 ), 28I [0 2023 4 10 A, [HIBG I E3KF 1 4 Bl ik
WS R IR U A R B AT BV, IO R IR S R I P L A
BEE RANBET A R A ]

23. G EAE

f#i ] SPSS26.0 Zi it 4 - HEAT Hdls bt 52 ME BERH(%) K FH 2 K, IEALIE &S00 A O E BEERH(X t5)
K A5G w2 R R # R R 2 K3 Logistic B9 5047, KA Kaplan-Meir A 4753 #1i%. COX XU
[ 3 Tt AT Bl IS 4 #r: AR P < 0.05 B Geih 45 e
3. &R
3.1 B&FENS

IRAEA TOR T I LAAS 5835 (1 — MRS AN RAFAE 73 A M AL AT LU (2 1), WATEARIR(P =
0.026). = HEIMAE(P = 0.046) &ML 15 52 (P = 0.003) 2 57 A Gt 2 3o Kp4Fie s M Yl se 45w
REFZIE LAAS 58 o il tH 1L FR) A 6 PR 3 2R AT B DR 3R 20 AT, A9\ 2 IR K Logistic [B] 343 87 DA 35 A 4F 1
23 MR . e I 5, 45 SRR AR (P = 0.043)F1 1 ML 595 S2(P = 0.004) /2 & 4= CMB [#) LAAS 31
JERAIE (5 2).

Table 1. Analysis of baseline data

1 BEERON

H CMB 4 75 CMB 4 p (i
(n = 147) (%) (n = 206) (%)
RS 68.26 + 11.13 65.50 + 11.60 0.026
P (5 HE) 93 (63) 149 (72) 0.091
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C &RiEH
BMI
AR
PRI 2
568007 B
RO 52
I s
PG P41 R

1.34£0.87
431+134
2.57+1.01
5.87+2.94

82.94 + 25.48

6.00 + 1.96

13.10 +5.13

7.35+2.03

7.54 £18.65

24529
108 (73)
52 (35)
34 (23)
54 (37)
36 (24)
66 (45)

1.50+0.78
439+1.13
2.61+0.85
5.56 + 2.85
85.53 + 26.53
6.48 + 2.61
12.91 +4.42
7.42 +1.97
7.72 +22.47
25.1+3.9
119 (57)
79 (38)
41 (19)
88 (42)
51 (25)
101 (51)

0.076
0.547
0.663
0.318
0.360
0.046
0.709
0.941
0.938
0.281
0.003
0.646
0.549
0.308
1.000
0.503

Table 2. Multifactor logistic regression analysis

%= 2. %A= logistic [V

e
23 A
e 9

P1{H

0.043
0.050
0.004

OR

1.020
0.096
1.969

95% 15 [X [A]

ERR
1.040
1.000
3.125

TR
1.001
0.820
1.241

3.2. BTESH

X 4H B iR 4T Kaplan-Meier ZEA47 041, B BT84 T 69.2 AN H, 4 CMB 4 FiA1F
8 A 59.2 N H, & CMB 44128 79.1 N H, 5 CMB 4LEL T CMB 41 SR AR R EAL (A

1.

VEREZESE S PN H LB A RAE T ORGSR 3, 3kt 84 BIFERE VAR K AR 45 R Sk, ol
CMB 2H 55 #i, G CMB 41 36 il XJ PZH & #E2E47 SR 3 COX BR3¢ 3), 4iR iR, WALERK
IREZE  SET- 45 R PIAFIE B35 7 5, CMB 415 5 AR DA B85 R, IMAEMIN H L2 =) B TE B3 2 5.
MRS, 5 CMB [ EH LA CMB [ & 3# Tl /5 5 % (HR = 0.397, 95% Cl, 0.260~0.606; P = 0.000). it
— X CMB B#H AT Z K& COX A/ #r~n4F#% (HR = 1.063, 95% CI, 1.015~1.133; P = 0.010) Al IfiL
i CRP 7K°F(HR = 1.015, 95% Cl, 1.003~1.026; P = 0.011)/ & 3 CMB f] LAAS #5 HUE A R I Gk
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Figure 1. Kaplan-Meier survival curves for both groups
[E 1. 48 Kaplan-Meier 4 77 Hh%Z%

Table 3. Comparison of clinical outcomes between the two groups

3. MUAIRRLEERELR

5 CMB 4. J& CMB 4.

(n = 147) (= 206) HR (95% CI) P

i BEFE S 28 17 0.488 (0.219~0.915) 0.028
PP HE I 3 4 0.388 (0.064~2.388) 0.301
ARBET 24 15 0.304 (0.135~0.683) 0.004
Mt 55 36 0.397 (0.260~0.606) 0.000

4. g

CMB 5 K#hfik s kA1 (large artery atherosclerosis, LAA)# #3747, HEH WL ILFEKGERE R, W
R IL EF BANEE . FEAHEFE AR, £ IR 3R logistic [B] U343 HT s 4E 4 A ey IR 96 S 2 LAAS /% CMB
RS GG R R« SABF RS20, XIAY 2 AN MRF RN 317 44 > 60 % HHERR -h R B 5 0 B AE
N, SRS 4R S B VT2 52 T G RRS 25 S P A S E R A 2, VPAL SR AR U I ) CMB {7 B
FHE . BN ARYE ACCIAHA fRRI S Z MR 7 AU IEFME. Wde ke, 1 s s 2
Himi g, 259 R R 1 BIA 2 B R 2 58 K AE CMB AR B s 7], 53— DU Fi R i,
i LR FRFEEI ] 5 CMB U 2 UIAH O [8] o AR08 AN =1 ML 51 S CMB ML B A1 A4S BA By, S ki 4k o]
REAC IR, BEE SRR 3 RN ML PR A7 7E S0 ok B 1) S50 AR T 1 SR AR, K - P sl Bk R 22 v o
RE N RE, MUREESNIIN, i 7k B3 B, 5 E0E RO A S IR A B /) L BE 245 DA K&
B 20 A0V L M 4T 2, B /N IS 72 245 CMIB [9] . o ML I 955 22 51 2 £ CMIB 3 B4 b T K i
RO JERRARE T . )R . — T4 65 5 DL ABE. HER & RTRE M AU 50 R I, 50
2 JCARE A P S 08 00 2 CREE A 48 0) 5 KR B Bl s T X A CMB. 19 XU 38 I 96 [10]. % TR 4R
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LAAS J5 [/ 1L 8 H3 I AUR 85 A I Y B i e R DI 4518, 76 AIS B3 I R BE A S e i v, BRI AR rh
YR Z R ARV IT I AIS B RFE B, 4 il /KF > 180/105 mmHg, X T A%F
A ER KA AR B UMEURE 25 LRI ALS BB SR A5 I 5 B, K 2 BUR F T B] 24 /NI R R
BREAR I, i A o s 7K T3t s B e B PR 15 A 75 S P PRI T e [ 11

CRP & 98 iE FBBUR M FE B, 1ML7E CRP RI s Bl g 25 r L 4 2035 19 B3 A JBR G P 4 B 4 0 S B IR P [1.2]
RAE RS IKEAEELR BRBEN &R, MA U2, RIE RN RGPS, BV R Z A g
RIFBEBORE IL-6 1 TNFa, M ST A K& CRP, CRP 15 LDL &5 & /775 T Sl kol AL (b Bk
L FEBNITKS R R AR B B AT A B, FELE SRR R AL ik Rl R AR R [13]. FEAHE T,
CRP /KFHFF s LAAS TS AR, 3800 1 B ARMRESE . fil oy it i AN 4 BRI AR T2 i AU« BEAE —TRAH N
10,404 151 635 (1) DA FUBH 50 R AL B0 A 3040 B TR A 1) AIS 38, CRP Fh iy S i 1 25 o 3 & Bk i B8
H AR A U AR (BAEER I A 2 O USRS A ST A 05 [14] . AR R
B CRP 2Tl LAAS 35 Dhfe 45 )7 i B Z AW hs EA[15] [16], JE4k CRP /K-F & T~ LAAS 38 TiRes
JREE o VTR BA PR R A @ sk ER, — T2 OB LRI IEST, AR 7T T DARR KR
Y5 P B ) S5 3 R S R A AR R [17], K FEREF T LAAS B3 I PR B Hh Bl ] o s -

ZE b, REFCRIE I CMB ) LAAS S5 A 25 G0 Al m MUE s 52, CMB 381 1 LAAS 3%/
R BE LA B A RIBET A, A FN CRP ZKFHRA R TG o 1T A 50 9 [ B A AfE 72, AR REXT By
AR R AR R AT, BREARE N, BA— R R .
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