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Efficacy of intravenous thrombolysis on acute ischemic stroke with different etiology types: a comparative study

ZHU Xuan®, ZHANG Min-min”, SHEN Hong-jian, SHEN Fang, CHEN Lei, JIANG Yi, YUAN Hui, ZHANG Yong-wei*, WU Tao,
DENG Ben-qiang
Neurovascular Center, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai 200433, China

[ Abstract | Objective To compare the efficacy and safety of intravenous thrombolysis in acute ischemic stroke (AIS)
with different etiology types. Methods AIS patients who received intravenous thrombolysis with alteplase in our center from
Jan. 2016 to Dec. 2020 were retrospectively included, and the clinical data were collected. According to the classification of
Trial of Org 10172 in Acute Stroke Treatment (TOAST), the patients were divided into large artery atherosclerosis (LAA)
group, small artery occlusion (SAO) group, cardioembolism (CE) group, stroke of other determined etiology (SOE) group
and stroke of undetermined etiology (SUE) group. The early effective rate 24 h after treatment, good prognosis rate 90 d after
treatment and hemorrhagic transformation rate were compared among different etiology groups. Multivariate logistic regression
analysis was used to explore whether TOAST classification was an influencing factor of prognosis 90 d after intravenous
thrombolysis. Results A total of 538 AIS patients were enrolled, including 140 (26.0%) patients in the LAA group, 233
(43.3%) in the SAO group, 98 (18.2%) in the CE group, 58 (10.8%) in the SUE group and 9 (1.7%) in the SOE group. It was
effective in 210 (39.0%) AIS patients 24 h after intravenous thrombolysis, including 56 (40.0%) patients in the LAA group,
85 (36.5%) in the SAO group, 41 (41.8%) in the CE group, 26 (44.8%) in the SUE group and 2 (22.2%) in the SOE group,
showing no significant difference (P=0.596). There were 443 (82.3%) AIS patients with good prognosis (modified Rankin
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scale score of 0-2) 90 d after treatment, including 108 (77.1%) patients in the LAA group, 201 (86.3%) in the SAO group, 82
(83.7%) in the CE group, 45 (77.6%) in the SUE group and 7 (77.8%) in the SOE group, showing no significant difference
(P=0.147). Thirty-six (6.7%) AIS patients had hemorrhagic transformation after treatment, including 10 (7.1%) patients
in the LAA group, 11 (4.7%) in the SAO group, 11 (11.2%) in the CE group, 3 (5.2%) in the SUE group and 1 (11.1%) in
the SOE group, showing no significant difference (P=0.209). Multivariate logistic regression analysis showed that TOAST

classification was not a prognostic factor of AIS patients 90 d after intravenous thrombolysis. Conclusion There are no

significant differences in the efficacy or safety of intravenous thrombolysis in AIS patients with different etiology types.

[ Key words | acute ischemic stroke; intravenous thrombolysis; alteplase; etiology; prognosis; hemorrhagic
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N, ZANR SR T 22000 o TGRS
HABEIR, ZAAER ¢ K56 8L Fisher i)
Wk, RHIZINE logistic [BITHLRIFRSE TOAST

95 R B KA R IG T AIS R HS BUSEm . K
BoKk#E (o) 4 0.05,

2 # B

2.1 FRREJmREAEE—ATAE JE 538 fi] AIS
BE AL, HP LAAZ 140 ] (26.0%) . SAO#
233 f4i] (43.3% ) . CEZH 98 f4] (18.2% ) . SUE4H
58 15 (10.8% ) . SOEZ 9 ] (1.7% ) . 538 il i&t
H KA VAT T NIHSS W43 K 4 (3, 8) 43,
BHBF R . PR OB Esi L. SR
IMLAE 5. A7 AT NIHSS ¥4 22 7 16 G it2# 8 X
(P¥7<0.001) , H CEAEHEF IR H KA, LAA
SR R S ) SR LR, CE 41RO B s
SRR 5 LA e, SUE 414 s g IfE s il s o
P, LAA 4LAY7 T NIHSS W fe o i 4541
AR RS BRSO
ONT 2R Git#EX (P¥>0.05) . Wk 1.

1 AEFE AIS BE—BERELR

Tab 1 Comparison of general information of AIS patients with different etiology types

Index LAAN=140 SAON=233 CEN=98 SOEN=9  SUEN=58 Statistic P value
Female, 1 (%) 42 (30.0) 80 (34.3) 40 (40.8) 6 (66.7) 19(32.8) =690  0.138
Age/year, £ 67494935 634011029 68.69+1234 584441415 6648+11.56 F=6.74 <0.001
Hypertension, 7 (%) 106 (75.7) 168 (72.1) 68 (69.4) 5(55.6) 40 (69.0)  £=297  0.544
Diabetes mellitus, (%) 65 (46.4) 89 (38.2) 25(25.5) 0 15(25.9)  £=19.75 <0.001
Atrial fibrillation, 7 (%) 6(4.3) 6 (2.6) 72 (73.5) 2(22.2) 6(10.3)  4=222.74 <0.001
Stroke history, 7 (%) 21 (15.0) 25 (10.7) 15 (15.3) 3(33.3) 10(17.2)  £=594  0.185
Smoking, 7 (%) 49 (35.0) 87 (37.3) 24 (24.5) 3(33.3) 23(39.7)  4=6.07  0.191
Hyperlipidemia, 7 (%) 31(22.1) 59 (25.3) 6(6.1) 1(11.1) 19(32.8)  £=23.40 <0.001
NIHSS score?, M (Q,, Ov) 6(3,9) 4(2,5) 4(3,11) 4(3,18) 5(2,10)  H=3872 <0.001

ONT/min, x*s 151.274262.91 144.501+61.29 1424715240 167.33+£48.56 126.12+59.74 F=2.17 0.071

“. Before intravenous thrombolysis. AIS: Acute ischemic stroke; LAA: Large artery atherosclerosis; SAO: Small artery
occlusion; CE: Cardioembolism; SOE: Stroke of other determined etiology; SUE: Stroke of undetermined etiology; NIHSS: National
Institutes of Health stroke scale; ONT: Onset-to-needle time; M (Q,, Op): Median (lower quartile, upper quartile).
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3210 61 (39.0% ) , HA LAA 2 56 ] (40.0% ) .
SAO 41 85 {5 (36.5% ) . CE 4 41 ff] (41.8%) .

SUE 41 26 f4i] (44.8% ) . SOE# 2 f4i] (22.2%) ,

FA R BR LR EF LRI FE X (=
2811, P=0.596 ) . 443 il (82.3%) AIS BHIRIT
J5 90 d Wi )5 B4 (mRSPE4 K 0~2 43 ) , Hop
LAA 2 108 4] ( 77.1% ) . SAO 41 201 {4 (86.3% ) .

WERTGIFBE L (=6.548, P=0.147) .
23 FEABEAEEFIREAE TG E 4
i 36 1 (6.7% ) AIS BEERIKIARIGIT G A 1
M#efk, H LAAZL 1061 (7.1% ) . SAO 4 11 i
(4.7% ). CEZ 11 ( 11.2% ) . SUEZH 35 ( 5.2% ) .
SOEZ4H 1 ] (11.1% ) , % ZH [a] i i 5% fb %8 L A 2=
SIegeit#aE 3 (Fisher UM%, P=0.209) .
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HopsICH (2 & 3L 8 ) (1.5%) , 70 % N LAA4H
361 (2.1%) . SAOZH 5] (2.1% ) . CEZ1 0],
SUE4H 0 5l . SOE 41 0 4], #-2H[H] lbis2: 7 o giit
277 X (Fisher #VIMERE, P=0.057) .

2.4 TOAST s B 4 2 sf AIS % & # bk i 4 76 7
J& 90 d 75 6% w538 4] AIS F& HHIRYT A 90 d
mRS P10 0~6 43 BB E 70 264, 134, 45,
38. 26, 17. 14 i, 697 J5 90 d Fil J5 K 4f 443 f4i
(823%) , WEAK 95 %] (17.7%) . ¥iBIT A

90 d FilJ5 /M P AE |, PEBI. AFRE . BREAESL. I
Wi, 67 BT NIHSS $E4F . TOAST s 43 4k R A
b, AT 2 A logistic [BIH 434, 4559 ($£2)
R, AEIBK (OR=1.040, 95% CI1.010~1.071,
P=0.008 ) F1yAJ7 i NIHSS P43 5 ( OR=1.259,

95% CI 1.175~1.350, P<<0.01) /& AIS B # & ik
R IR YT IR 90 d T A N R A Sz TN B Z,
ol — 8 %% R K% TOAST s [H 43 Bl ) 5 i )5 JC ¢
(P¥>005) .

R2 AIS BEHBIKARISTE 90 d FSHI & E = logistic [@I3 4547

Tab 2 Multivariate logistic regression analysis of prognosis of AIS patients 90 d after intravenous thrombolysis

Variable b SE Wald OR (95% CI) P value
Gender 0.018 0.297 0.004 1.018 (0.569, 1.823) 0.951
Age 0.039 0.015 7.045 1.040 (1.010, 1.071) 0.008
Hypertension —0.098 0.291 0.114 0.906 (0.513, 1.603) 0.735
Diabetes mellitus —0.332 0.307 1.166 0.718 (0.393, 1.311) 0.280
Blood glucose —0.021 0.038 0.303 0.979 (0.910, 1.055) 0.582
Atrial fibrillation —0.116 0.501 0.054 0.890 (0.334, 2.375) 0.817
Stroke —0.459 0.339 1.840 0.632 (0.325, 1.227) 0.175
Smoking 0.123 0318 0.149 1.130 (0.606, 2.107) 0.700
Hyperlipidemia —0.330 0.302 1.194 0.719 (0.397, 1.300) 0.274
NIHSS score before intravenous thrombolysis 0.231 0.035 42.661 1.259 (1.175, 1.350) <0.01
TOAST type
SAO (reference) 3.126 0.537
LAA —1.188 1.353 0.772 0.305 (0.022, 4.319) 0.380
CE —1.160 1.343 0.746 0.314 (0.023, 4.360) 0.388
SOE —1.162 1.351 0.739 0.313 (0.022, 4.421) 0.390
SUE —0.249 1.303 0.037 0.779 (0.061, 10.012) 0.848

AIS: Acute ischemic stroke; NIHSS: National Institutes of Health stroke scale; TOAST: Trial of Org 10172 in Acute Stroke Treatment;
LAA: Large artery atherosclerosis; SAO: Small artery occlusion; CE: Cardioembolism; SOE: Stroke of other determined etiology; SUE:

Stroke of undetermined etiology; b: Regression coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence interval.
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