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Introduction

• IV alteplase is the first thrombolytic drug recommended in acute ischemic stroke 

as AHA guideline(IA).

• Alteplase is a fibrinolytic agent; also referred to as tissue plasminogen activator 

(tPA).

• For those treated with IV alteplase, aspirin administration is generally delayed 

until 24 hours later but might be considered in the presence of concomitant 

conditions for which such treatment given in the absence of IV alteplase is known 

to provide substantial benefit or withholding cause substantial risk.



Mechanism of TPA

• Alteplase converts plasminogen to the proteolytic enzyme plasmin, which lyses 

fibrin as well as fibrinogen. 

• Intravenous bolus in cases of stroke, the activity of tPA is not limited to 

plasminogen activation on fibrin matrices. At therapeutic concentrations, tPA can 

drive plasminogen activation when bound to circulating fibrinogen, thus 

mediating fibrinogenolysis, which results in fibrinogen consumption and reduced 

hemostatic potential. 

• Intravenous alteplase is cleared primarily by the liver with an initial half-life of 

fewer than 5 minutes and a terminal half-life of 72 minutes.





Risk factors of post TPA bleeding

• The natural of AIS by itself is associated with hemorrhagic transformation.

• ICH can be defined clinically (symptomatic vs. asymptomatic), radiologically (HI-1, 

HI-2, PH-1, PH-2).  

• sICH is defined as a worsening of NIHSS by ≥4 points within the first 36 h of stroke 

onset that is attributable to Hemorrhagic transformation.

• Asymptomatic ICH usually involves HI lesions as opposed to PH lesions, without 

any impact on 3 months functional outcome.

Front Neurol. 2021 May 14;12:661955.





• Clinical features associated with 

an increased risk of HT in 

patients with ischemic stroke 

include stroke severity (NIHSS), 

hypertension, hyperglycemia, 

poor collaterals, low platelet 

count, use of antithrombotic 

drugs, and reperfusion therapy. 

Front Neurol. 2021 May 14;12:661955.
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Risk factors of post TPA bleeding

• In the ECASS 3 trial, the frequency of any ICH in the placebo group reached 

17.6%, with 3.5% being sICH.

• Treatment with alteplase is associated with a 6–8% risk of sICH. 

• This is mediated in that thrombolytics breakdown blood clots and recanalize 

occluded cerebral vasculature, which can promote BBB disruption, contributing to 

reperfusion injury and increased risk of HT. 

• Activation of platelets, coagulation factors, and the innate and adaptive immune 

systems also contribute to injury following restoration of blood flow.



Risk factors of post TPA bleeding

• Meta-analysis analyzed risk of ICH after alteplase in acute ischemic stroke, 6756 
participants in the nine trials of intravenous alteplase versus control were 
included.

• The results showed 

• type 2 PH: 231 [6·8%] of 3391 vs 44 [1·3%] of 3365; OR 5·55, 95% CI 4·01–7·70; 
absolute excess 5·5% [4·6–6·4]

• type 2 PH with an increase in NIHSS of 4 points or more or that led to death within 
36 h of treatment 124 [3·7%] of 3391 vs 19 [0·6%] of 3365; OR 6·67, 4·11–10·84; 
absolute excess 3·1% [2·4–3·8]

• fatal intracerebral haemorrhage within 7 days: 91 [2·7%] of 3391 vs 13 [0·4%] of 
3365; OR 7·14, 3·98–12·79; absolute excess 2·3% [1·7–2·9%] 

Lancet Neurol. 2016 Aug;15(9):925-933.



Risk factors of post TPA bleeding

• Pool analysis from SAINT I and SAINT II 

trials, compared patients received tpa

within 3 hours and placebo, showed 

sICH in thrombolytic group associated 

with prior stroke, baseline antiplatelet 

use, higher NIHSS and ASPECT ≤7

Stroke. 2009;40:3067-3072.



• Study from China, prior stroke 

and atrial fibrillation are 

associated with ICH after 

thrombolysis, OR 5.752 (95% CI 

1.487–22.248; P=0.011) and OR 

5.428 (95% CI: 1.427–20.64; P = 

0.013) respectively. 

Risk factors of post TPA bleeding

J Atheroscler Thromb, 2020; 27: 1176-1182. 
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Lancet Neurol. 2016 Aug;15(9):925-933.



Risk factors of post TPA bleeding

• The proportional 
increase in the odds 
was similar irrespective 
of treatment delay, age, 
and stroke severity at 
baseline. 

• While the underlying 
risk of intracerebral 
hemorrhage without 
alteplase increased 
with stroke severity. 

Lancet Neurol. 2016 Aug;15(9):925-933.



• For patients treated within 4.5 h, the absolute increase in the proportion (6·8% 

[4·0% to 9·5%]) achieving a modified Rankin Scale of 0 or 1 exceeded the absolute 

increase in risk of fatal intracerebral hemorrhage (2·2% [1·5% to 3·0%]) and the 

increased risk of any death within 90 days (0·9% [–1·4% to 3·2%]). 

Risk factors of post TPA bleeding

Lancet Neurol. 2016 Aug;15(9):925-933.



Timing of antiplatelet post TPA

Stroke. 2019;50:e344–e418

*Stroke. 1997;28:2109–2118

Most SICH hemorrhages will occur within the first 24 hours after receiving IV r-
tPA, with the bulk of fatal hemorrhages occurring within the first 12 hours.* 



Timing of antiplatelet post TPA
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J Atheroscler Thromb, 2020; 27: 1176-1182. 
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• Retrospective analysis of a single-center experience on the safety and efficacy of 

antithrombotic therapy (ATT) started before or after 24 h of intravenous 

thrombolysis in a cohort of acute ischemic stroke patients. 

• A total of 139 patients (Rapid ATT group) received antithrombotic therapy before 

24 h of thrombolysis, and 33 patients (Standard ATT group) after 24 h. 

• At day 90, a greater proportion of patients in the rapid ATT group had shifted 

down the mRS, and had improved in the NIHSS score. 

PLoS ONE 8(8): e71132. 
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• A total of 712 patients who had an acute ischemic stroke and underwent IV or 
endovascular (intra-arterial [IA]) recanalization between July 2007 and March 2015 
were selected. 

• The recanalization treatment cases included in this study comprised 34% (n 243) IV 
only, 32% (n 229) IA only, and 34% (n 5 240) combined IV-IA strategies. 
Antithrombotics were administered within 24 hours in 64% (n 456) of the patients. 

• Earlier initiation of antithrombotics was not associated with symptomatic 
hemorrhages (0.85; 0.35–2.10) or mRS scores of 0–1 at 3 months after stroke (1.09; 
0.75– 1.59). 

• The effects of earlier antithrombotics on the clinical outcomes were not 
significantly modified by the modality of recanalization treatment. 

Neurology. 2016 Sep 6;87(10):996-1002.



Neurology. 2016 Sep 6;87(10):996-1002.



• The 3 studies included a total of 1008 participants, of which 600 (59.5%) 
participants were randomly assigned to use of anti-platelet aggregation drugs 
within 24 h and 408 (40.5%) were assigned to the control group. 

• The results showed that the early treatment group did not affect the 90-day efficacy 
(relative risk 1.13; 95% Confidence interval (0.97 – 1.32; P = 0.12). But there was 
significant heterogeneity between studies 

• In terms of safety assessment, the early use of anti-platelet aggregation drugs after 
thrombolysis had a neutral effect on the risk of symptomatic cerebral hemorrhage, 
asymptomatic cerebral hemorrhage, and bleeding from other systemic sites. 

J Clin Neurosci. 2021 Sep;91:176-182.
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• A retrospective studied the safety of early (< 24 hrs) post-tPA antiplatelet use by 
reviewing patients who underwent MT and stent placement for acute ischemic stroke.

• Six patients were included, median NIHSS was 14.
• Median time from symptom onset to IV tPA was 120 min (IQR 78-204 min). Median 

time between tPA and anti-platelet administration was 4.9 hours (IQR 3.0-6.7 hours). 
• Clots were successfully removed from ICA or MCA in 5 patients, the vertebrobasilar 

junction in one patient. 
• The median time from stroke onset to endovascular access was 185 min (IQR 136-417 

min). No patients experienced symptomatic post-procedure intracranial hemorrhage 
(ICH). Median modified Rankin Scale score on discharge was 3.5. 

Journal of Cerebrovascular and Endovascular Neurosurgery 2020;22(1):1-7.
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Take home message

• For patients treated with tPA within 4.5 h, the absolute increase in achieving a mRS of 0 
or 1 (6.8%) exceeded the absolute increase in risk of fatal ICH (2·2%) and any death 
within 90 days (0·9%).

• Risk factors of sICH post tPA are varies between studies; severity of stroke, prior stroke, 
atrial fibrillation, antiplatelet use, ASPECT ≤7.

• Most SICH hemorrhages will occur within the first 24 hours after receiving IV r-tPA, with 
the bulk of fatal hemorrhages occurring within the first 12 hours.

• Recent studies showed no significant different of sICH between early antiplatelet use 
within 24 hours and standard treatment.

• In one study demonstrated at day 90, a greater proportion of patients in early 
antithrombotic therapy group had shifted down the mRS, and had improved in the NIHSS 
score more than control group. 
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