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Abstract

Objective: To analyze the possible influencing factors of cerebral microbleeds after thrombolytic
therapy for acute cerebral infarction. Methods: A total of 165 patients admitted to the Xianyang
Hospital of Yan’an University for acute cerebral infarction from January 2018 to March 2022 were
enrolled. After alteplase thrombolytic therapy, the patients were divided into two groups: one is
non-cerebral microbleeds group (73 cases) and the other is cerebral microbleeds group (92 cas-
es), according to whether the patients had cerebral microbleeds on imaging tests. Age, sex, time
from onset to thrombolytic therapy, hypertension, diabetes, atrial fibrillation, NIHSS score at ad-
mission, modified Rankin score, GlasgGow score, NIHSS score at discharge, homocysteine (Hcy)
level, Lipoprotein-associated phospholipaseA2 (Lp-PLA2) level, total cholesterol (TG) level, trig-
lyceride (TC) level, high density lipoprotein (HDL) level, low density lipoprotein (LDL) level were
compared between the two groups. To investigate the possible influencing factors of cerebral mi-
crobleeds in patients after thrombolytic therapy for acute cerebral infarction, univariate and mul-
tivariate Logistic regression analysis were used to analyze the possible factors affecting the oc-
currence of cerebral microbleeds in patients after thrombolytic therapy for acute cerebral infarc-
tion, and the corresponding risk prediction model was developed. Results: Hypertension (OR =
3.191, P = 0.002), diabetes (OR = 2.516, P = 0.025) and high Lp-PLA2 level (OR = 1.004, P = 0.039)
were independent risk factors for cerebral microbleeds after thrombolytic therapy for acute ce-
rebral infarction. Atrial fibrillation (OR = 0.185, P = 0.029) and high LDL level (OR = 0.630, P =
0.025) were independent protective factors for cerebral microbleeds after thrombolytic therapy
for acute cerebral infarction. According to the OR value and the risk prediction model, patients
with hematalLp-PLA2 level = 198.5 ng/mL were at high risk of cerebral microbleeds after throm-
bolysis for acute cerebral infarction. The sensitivity and specificity were respectively at 77.2% and
61.6%. Conclusion: After thrombolysis therapy for acute cerebral infarction, special attention should
be paid to patients with a history of hypertension, diabetes and high hematal Lp-PLA2 level to
prevent cerebral microbleeds and improve the prognosis of patients.
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[ i H [ 3ok 2 30 4R 2 Hh Rt O, B R R BT, B 226.45/10 75 A T+ % 240.58/10
FiN, WA TR E i 2 rp BB N B R A BRES —, JL200 2876 J3 A A A (1], S i v i AR ol 2
PRI OB TR BT P M . R . mEskiate g Rm. . AR00sRes, HpE
2H 40 AT A1 Bl J WG 77 (recombinant tissue plasminogen activator, rtPA)E kA #4752 E A 4 e R — B
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TR R A PR ERYT, B RO R R ER AR 2 AT RE, AT AR OK B I R TS
[2]. Wit ifi(Cerebral microbleeds, CMBs) e $i M i /I LA I HH LR Js 25 K I 348 28 76 10 A BRI OAR, 7
WA B % b I H B 2~5 mm B B0 [E T (E LA A, 8 LT i, RN T, B4R
EEFIAL[3] 0 M IR S R B AR AR VA T S IR W RORE, WERRIR YT S A RO i fr) S P
R REIR M i H 1 B b 22 T RE B3 10 LB s (4], BR,  F 2k iiE S e VR 97 5 & R It Hh 1 i)
A RE R R 2 B HAE RIWLBIAAAEVE 2 AN R R L S5 4+[5] [6] [7], AHEAC B ER D S L IR AT o et i
B VARV T 5 G T I PR R e s e R 2 R A RS AR RS i R L ) A AR AT SR, AR TR
SRR HH 2 B T I G L e o R 2 1 R, ) FLEAT LT, AT B R e — 205 i A i S I A A ) AU

2. ARMRE 5%
2.1. BHEIIR

JEHY 2018 4 1 H & 2022 4 3 H T4 2 K2 P 2= [ PR P i A 4 A 5 1T N I 48 3ok o] 55 5 i A v
ST R 165 . A9AFRIE: 1) ABElFZ:L/ CT ok MRI 882 A 2 AL, 2) fF A keiayT (&
BE)IRIRYT TRIE: 3) A ABLIRIT G 28~30 /NN A R LSRRI AL (susceptibility weighted imag-
ing, SWIZG TR, HEbrbrdE: 1) BEAEARN R IR, 2) 287 EEE CT Il mrEE; 3) A
155 I R BB AE O 5, WIVER FEAS . A 28 . HEESE; 4) FAMsME L, srigtmRSh. 1
B FE AR R A MR I, R B 2 el e I 2H (73 50) A0 i el e 1 2H. (92 41)
2.2. MARARKE

I 165 BIGIN BE IRIREEA TR, 4. ER . Mol R LB B, BRI F
i s a5, REDBFRAZTR: BF AR MRIL SWERIZEEFRIEYT 5 28~30 /NI SWI 45 EHE Al IR
. ABFFIFTA BFEIILE 1L.5/3.0T VU178 SRR g R AL s RS 2, S50~ flfr
SWI #4451 TR: 76.50ms, TE: 47.98 ms, ¥ 30.00°, FOV 24.0 cm x 24.0 cm, %f [ 256 x 256;
JZ)% 20.0 mm. A B AEIRE BIH 2 ZRARRHEITASZ . CMB £ SWI _E R K EEH 5~10 mm,
XTI CMBs A7 B B 2 E, 38 F A HS I V7 2 &% (Microbleed Anatomic Rating Scale, MARS)
I U0 22 1 4 1fn B 2 (Brrain Observer Microbleed Scale, BOMBS), J HHEES . ZRAIUTAR . WA RN . sk
i P RIS MR RIS BTG RGBT SR iU . BEIR . AR s . SRR
HABE NIHSS $£4r . ABEe K Rankin ¥£43. AR GlasgGow ¥4 HBE NIHSS 1F/ FIS2ie s kg A dn: 1
SBE R, Hum =R S ERES. REERES. AR & O R A2 KF.

2.3. GirEA

K SPSS 26.0 it BT Giit 0. IEZ A T B BORER S B e 2 AT HER, 4R EL A
K ORE56: s THECTORER A A o LL IR, 4 1) LRk = 5 R 56 s o 7T RE O 2 i IR 28 34047 B[R 2 ¢ logistic
[EE5 T, A 2 5 152 R 2R 3ET 2 R ¢ logistic BI04, BA RG34 5 P < 0.05, W\ NER
FHGit 5= . 1i8H ROC H £k k2Bt f& 16 R 28 T i i o I, AR 20 8 F 58 BN e . 45 7 . UK
. ROC h&k FHEifRE:,
3. R
3.1 BMRIERRAITEARLERAHMAA S &4 xR I 4A s Pk #58xT e

SENTRE AL R LI BT T IR AR AT TOB AR LTS D, AR R A IO R e A A
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HAAHE. gt TN B E SRR BOR ST T XL, S5 R 1 fos: PRALEET
R PR AR R TEI(h) . BEAE S B R . ANBE NIHSS 34, 2K Rankin %43+ GlasgGow 145
HBE NIHSS 153 [ E R (Hey) . MABERLTG). HM=EE(TC). mi# ¥ e E H(HDL) B Btk %
S PR R WEAT: s R R ZR AN R AT W PR A S A AE MR 22 (P < 0.05),  RAEMN UG 2 & 95
IR B 28(76.19%) 55 35 1= T A & AE s H I 4. (50.7%) & A ik HH L 2L 0 R LE 3R (39.1%) B & = T oF
KA 2H.(19.2%) s PRAL R B AR AR IR AR I 2 A G IR G A2 (Lp-PLA2)FMICE B 5 25 1F1(LDL)
IKCPAFAE B35 M 2 7 (P <0.05), KAEMfH M2 Lp-PLA2 7KT-(263.54 + 89.72 ng/mL) &2 i T A & AE ki
flth 1 £H,(219.30 + 105.03 ng/mL) &AMt M2 LDL 7K~F(2.32 + 0.80 mmol/L) & KT R & 2B il
1A (2.64 + 0.94 mmol/L).

Table 1. Comparison of clinical data between the non-cerebral microbleeds group and the cerebral microbleeds group after

thrombolysis for acute cerebral infarction
= 1. 2MERETEBRRTT R R &S MR MA 5 & 5 B LA G AR 25 3t b

fabr TR H 1 2H. o il 4 1 2 sl P &
(%) 62.37 £12.35 64.42 + 11.46 -1.105 0.271
PES:
5 (%) 46 (63.0) 64 (69.6) 0.786 0.375
(%) 27 (37.0) 28 (30.4)
R IP3 ZE VR I ] (h) 3.03+1.00 3.12+0.90 -0.651 0.516
G IR
12(%) 37 (50.7) 70 (76.1) 11.522 0.001"
75 (%) 36 (49.3) 22 (23.9)
B AR
2(%) 14 (19.2) 36 (39.1) 7.672 0.006"
75 (%) 59 (80.8) 56 (60.9)
& H0 BB
2(%) 8 (11.0) 3(3.3) 2.738 0.098
% (%) 65 (89.0) 89 (96.7)
APBE NIHSS 743 7.84+543 7.91+6.39 -0.082 0.934
2 B Rankin 143 3.29+1.17 3.05+1.28 1.208 0.229
GlasgGow ¥4 14.30 +1.92 14.23 +2.32 0.217 0.829
HBE NIHSS 374 3.58 +5.09 3.40 +4.10 0.242 0.809
HCY (umol/L) 19.03 £4.91 18.11 £5.29 1.151 0.252
Lp-PLA2 (ng/mL) 219.30 + 105.03 263.54 + 89.72 -2.916 0.004"
TG (mmol/L) 4.02+1.14 3.84+1.04 1.047 0.297
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Continued
TC (mmol/L) 1.55+0.96 1.57 £ 1.07 —0.153 0.878
HDL (mmol/L) 1.03+0.28 1.09 £0.40 -1.07 0.286
LDL (mmol/L) 2.64 £0.94 2.32+0.80 2.303 0.023"

FE: P <0.05 5L MAMELE, HCY: FREERR: Lp-PLA2: JEEAHEBERE A2; TG: HJHFERE,
TC: H=MHs; HDL: m#&EMENA; LDL: 1KEEEEA,

3.2. BMIERREIATT ARG MR E R EER Logistic @IS

2 AR FE AR VAT S TE R I ZEL RN el ot 2L R RS L R R E R AR IRITI R 2
BEHEIME . AT HRRE . R EHF0EEs. ABE NIHSS ¥4, MR Rankin ¥£4>. GlasgGow
PEor . BT NIHSS $F4 . A8 RS R (Hey) K1 IE & A CBENERE A2 (Lp-PLA2)/K . SHEEE(TG)
AL H =BE(TC)KF % AR (A (HDL) KPR35 FE HE & (1 (LDL) K -Fik 47 5K 2% Logistic =115
30T, LA P <0.10 fENImERRHE, SZ55R W% 2 Fis: & FFmiE(OR = 3.096, P =0.001). & %Ki (OR
=2.709, P = 0.006). 75 Lp-PLA2 7K°T-(OR = 1.006, P = 0.006) 2 It i A8 5L A A 1697 i A i ik 4 L fy ]
REfal A& . &0 5 Ei5)(OR = 0.274, P = 0.063). & LDL 7K*F(OR = 0.658, P = 0.025)& S Ll FE 7%
FEVEYT I R AR HE LA AT RE LR R 2R

Table 2. Univariate Logistic regression analysis of influencing factors of cerebral microbleeds after thrombolytic therapy for
acute cerebral infarction

2. SMERNIETEIAIEIATT IR RN L M2 AT E =AY B FE 3 Logistic BIYA5 4

e B SE Wald/Z i  df P 1 OR 14 95%Cl
S 0.015 0.013 1.219 1 0.270 1.015 (0.989, 1.042)
el -0.294 0.332 0.784 1 0.376 0.745 (0.389, 1.428)
R ZE VRN TE) 0.109 0.166 0.427 1 0.514 1.115 (0.805, 1.544)
HImILE 1.130 0.338 11.149 1 0.001" 3.096 (1.595, 6.010)
G IEHE PR 0.997 0.366 7.412 1 0.006" 2.709 (1.322, 5.552)
IO ) -1.295 0.696 3.459 1 0.063" 0.274 (0.070, 1.072)
A& NIHSS 15> 0.002 0.026 0.007 1 0.934 1.002 (0.952, 1.055)
MK Rankin $£4> -0.156 0.129 1.451 1 0.228 0.856 (0.664, 1.103)
GlasgGow #¥-4> -0.016 0.074 0.048 1 0.827 0.984 (0.851, 1.138)
HBE NIHSS $4> —0.008 0.034 0.059 1 0.808 0.992 (0.927, 1.061)
HCY -0.035 0.031 1.311 1 0.252 0.965 (0.908, 1.026)
Lp-PLA2 0.006 0.002 7.548 1 0.006" 1.006 (1.002, 1.009)
TG -0.153 0.146 1.094 1 0.296 0.859 (0.645, 1.143)
TC 0.024 0.155 0.024 1 0.877 1.024 (0.756, 1.388)
HDL 0.514 0.487 1.112 1 0.292 1.671 (0.643, 4.344)
LDL -0.418 0.186 5.041 1 0.025" 0.658 (0.457, 0.948)

FE: P <0.05 5L MM LR, HCY: FREBEER; Lp-PLA2: JEEAHESBEERE A2; TG: HJHERE,
TC: HH=MNs; HDL: =% EMEH; LDL: REENREM.
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3.3. BMREETEE AT ARG M RE RN ZER Logistic EYAR 4R

W72 2 R AT 5 SR P DL P < 0.10 1E R I AR E BAA Geit % 22 = R FR R B9\ £ R 3 Logistic
B0, 45903 3 i A IFmIE(OR =3.191, P = 0.002). & -4 /RJ%(OR = 2.516, P = 0.025). &
Lp-PLA2 7K-F(OR = 1.004, P = 0.039)/2 S LM AL AR V6 TT I K At I Bk e R & . A FF0 s
Bz (OR = 0.185, P = 0.029). = LDL 7K°F(OR = 0.630, P = 0.025) /& 2 It it JEvA A 16 97 5 A2 A i i e of
R ARSL AR R 3

Table 3. Multivariate Logistic regression analysis of influencing factors of cerebral microbleeds after thrombolytic therapy
for acute cerebral infarction

3. SMRAETE AT IR L A E =B 2 E 2 Logistic BIYA534r

izt B SE Wald/ {8 df P 1 OR 18 95%Cl
HIfmIE 1.160 0.367 9.974 1 0.002" 3.191 (1.553, 6.556)
G R R 0.923 0.412 5.023 1 0.025" 2.516 (1.123, 5.639)
B 5 B ) -1.685 0.771 4.778 1 0.029" 0.185 (0.041, 0.084)
Lp-PLA2 0.004 0.002 4.270 1 0.039" 1.004 (1.000, 1.008)
LDL —0.461 0.206 5.021 1 0.025" 0.630 (0.421, 0.944)

FE: P <0.05 5LMNMH MAATLE, Lp-PLA2: B AAACHEISHS A2; LDL: EZESEA.

3.4. BMEANEETERAEIETT T Akt XU TR B

FR4E Lp-PLA2 1] Logistic =155 4745 F 1 1) OR Bl 8 S M IR FEIA A VA7 i e b afi RIS Tt 45
A, SR 1, &4 FR: 153 ROC 4k FHiAh 0.711 £0.082, P <0.001, ROC #iZk NiH#: > 0.5,
UEBA PR B — @ S Wi (B . FRAT 138 5 12t 2t PO A A () g 45 Stk A7 et B B 4R 50 =
(9 S5 A R 23 UG R I P, Lp-PLA2 /K > 198.5 ng/mL (¥ 5y 2 E I SE v AR AT i & FF I i3
I R AR, RSN 77.2%, $E5EEN 61.6%, £ 8% 0.388.

ROCH £
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Figure 1. ROC curve of Lp-PLA2
1. Lp-PLA2 K ROC HH%Zk
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Table 4. Correlation index of the ROC curve of Lp-PLA2
5% 4. Lp-PLA2 B ROC BhZEHE X353

fabr AUC GAE  REUE®%) FHRE%) AREE R P1E 95%Cl
Lp-PLA2 0.711 198.5 77.2 61.6 0.388 <0.001 (0.629, 0.793)
4. ¥ig

RtPA F# ki #8167 SRR A8 007 2 H AT L4845 2R R LA T [8], SRT rtPA B kiA 2R IT
SPE AT B () AORE R AN AT AR, ARARETEAR KFE R L Rgmm 3 s At 2 DhRe W [9]. TEVERTR
JYIIFERRE A, R A A 25 5 i 20, DR R = i DD I RCRE IR ANAAAIE ,  ZE MBS i i e 2>
i, — ARG ERIEREER, YRR CT RBLLAEUR, RATE SWI LI EHERINERE 2~5 mm
(1) [ T B BR F FEARAS S [10]. S UbIRIT, Mifdcrt M0 S ARnTh A R R 1o o of S i 14 i 27 o 52 R R T
{14 AURS: 389 I DR [11] [12] [13] . DALk BA i S P IR SRV A2 VA 7 i ot I PRI AR DG S B IR 25 B T ER i
W, s B AR TS .

AW FEH I SRR SR R VR YT S I ifi s e R 2% 1) 2[R 3R Logistic [B1JA 0 45 R, OR fH i
K, ST M e I S TR 2% e BB A v L s 8, 35— S R B O 7 45 SR A — 55 [14] [15]. FLmTRERIVE
BUHIAZ P /I8 I3 7 R I e I RS2 I R R A BB RE AR, ISP LI e 41 4 2 S BT AR, TR ik
EAEMAEFREM R, W 5 M52R8 H TR B o L e 7 R PR B RN e  [X 33, i o 20 ik B B A K i 30
FRAN G R Bl Rk A, ARSI B 11 3 v 1 5 B Ll LA oG X, AR A e A 0K 2 o A 4 7 X3 T 2
5y 5% B ML SR A R A T 52 458, 38 R AR I i [16]. S5k RIS, BEAERE PRI st St A AT
FEYAYT 5 0 I f) 32 BT A R R 2, E TR B 5] A P el e If P B AR P AN B, AT R B
T PR A I v TR 7 S P A P LA P R A A, T 9 P A L A R R I [1 7] AR T & 3 B
UV A B A i B L P R A BRI AR DG, IR S — e DR B AT 45 SR A —E[18], X ATREIE T A
WA RE AR B SR 7 R BRI AT, T RS 575 K 2 IR ZE AN R VE R ML ¢ [ LDL 5 &
PGS ST A F B f ) I PR R AR B R A DG, X S REAE A 450 A8 — S [19], ViR LDL & e 5 i
PO R IR 2, A I T AR08 P i 6 7 T DA AR I A B A AR 4 g 6 A S A T i T S S50
ZEH I, SN H A H I A A XU [20]

Lp-PLA2 &R fEEE# S P L 2 —, o M INEOE AL R 7 2 BE K A, e I Py e
ELVEHM . T 4 A0 AR KGR BT 0. AESHRKSEREREAL BEE b Lp-PLA2 R IA 2 8 Eif, JFHES
WIPEHR AT 40 () BV i i P 1 2 B0 R IA[21]. Lp-PLA2 m/K SR Z E e E A & E, &
R AR RPITT,  Gris 1 G B AR RN AU i S IR R, Bk T = 2 2 P 200 4 PN B A A8 TR0 Y R e
SR, R ORGP DR R B R B AR, I e R T ol 4 E A 3 5 1 i AN A R
ZARRD, T FEBBKORFERE[22]. HETA ST Lp-PLA2 [T 7T 3 E 4 h 72 H 5 B ksl A4k
Z AR R b, 1 Lp-PLA2 5 2V ik BEZE VA K2 16 97 5 I T PR 50 R AR AR OCHRAE,  FAE ML
KA AT T L A2 W R Bk, & Lp-PLA2 7KF(>198.5 ng/mL)4: £ Tl 25 B i D VA 42 I T Ak
RGBS, R AR S AR R PR P fik 2 o 5 P 5 A YR 0 5 5 T A I RS (B P b, B AT 1 R A
FES R

AT SR IR s AHF TN BIBERT 7T, AT RUBE MR 7S, ABF e IR RS R i e, 4L
TR R} R B 70 A LUBE G 1) i £ R0 TGRS A VR A TR R 52 . 53 A0 32 BR TR AR B 5 PR ARl R e a5 1)
B, AR RS RAS BB IRAIE, AORBMTRAEAR . 2O RURE B
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5. #5ip

g bRTIR, BEMEmIME. FEIRPI S Il Lp-PLA2 /KF > 198.5 ng/mL )y S it SR A2 VR I7
J B M L v ARG N, R IR R R AT R 2 S W IR AT T30, T ARt — 22 e A
0L A A R B P A PR XL o

= A
EUSMEEREE-EA P L
SE 30
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