
Should�Routine�Intravenous�Thrombolysis�Be�
Considered�in�Patients�Receiving�Endovascular�

Thrombectomy�for�Acute�Ischemic�Stroke�With�
Large�Vessel�Occlusions?

TAKE-HOME�MESSAGE
Intravenous�thrombolysis�in�patients�with�acute�ischemic�stroke�from�large�vessel�occlusions�undergoing�
endovascular�thrombectomy�demonstrates�higher�frequencies�of�reperfusion,�but�it�is�not�associated�with�
significant�improvements�in�function�or�mortality�when�compared�with�endovascular�thrombectomy�alone.
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Editor’s�Note:�This�is�a�clinical�
synopsis,�a�regular�feature�of�the�
Annals’�Systematic�Review�Snapshot�
(SRS)�series.�The�source�for�this�
systematic�review�snapshot�is:�
Gottlieb�M,�Carlson�JN,�Westrick�
J,�et�al.�Endovascular�
thrombectomy�with�versus�
without�intravenous�
thrombolysis�for�acute�ischaemic�
stroke.�Cochrane�Database�Syst�
Rev.�2025;4:CD015721.�doi:10.�
1002/14651858.CD015721.pub2

Results
Table.�Comparison�of�outcomes�in�patients�receiving�EVT�with�IVT�versus�EVT�alone.

Outcomes*
Patients
(RCTs) RR�(95%�CI)

Heterogeneity�
(I�2�)�(%) Certainty

Functional�independence�
(mRS�score�<3)

2,336�(6) 1.03�(0.92-1.14) 67 Moderate�†

Successful�
revascularization�(TICI�
grades�2b-3)

2,326�(6) 1.04�(1.01-1.08) 0 High

Complete�revascularization�
(TICI�grade�3�only)

2,037�(5) 1.14�(1.02-1.28) 0 High

Mortality 2,336�(6) 0.94�(0.78-1.14) 0 High

Asymptomatic�ICH 2,334�(6) 1.13�(1.00-1.29) 0 High

Symptomatic�ICH 2,336�(6) 1.20�(0.84-1.70) 0 Moderate�‡

Excellent�functional�
outcome�(mRS�score�<2)

2,336�(6) 0.99�(0.92-1.05) 0 High

AIS,�Acute�ischemic�stroke;�CI,�confidence�interval;�EVT,�endovascular�thrombectomy;�ICH,�intracranial�hemorrhage;�
IVT,�intravascular�thrombolysis;�mRS,�modified�Rankin�scale;�RCT,�randomized�controlled�trial;�RR,�relative�risk.�
*All�outcomes�were�observed�within�a�90-day�time�period.
†�Downgraded�for�inconsistency:�large�I�2�value,�indicating�heterogeneity�may�be�substantial.
‡�Downgraded�for�imprecision:�95%�CI�(0.94-1.70)�fails�to�exclude�important�benefit�or�harm.

METHODS

DATA�SOURCES
In�November�2023,�the�authors�
queried�7�electronic�databases�
(CENTRAL,�Cochrane�Database�of�
Systematic�Reviews,�MEDLINE,�
Embase,�Scopus,�LILACS,�and�
Google�Scholar),�clinical�trial�
registries�for�ongoing�trials�(US�
National�Institutes�of�Health�
Ongoing�Trials�Register,�WHO�

ICTRP),�and�reference�lists�
screened�from�review�articles.�One�
year�later�they�queried�Ovid�and�
Scopus�databases�to�assess�for�
postpublication�concerns�(eg,�
retractions,�errata,�letters,�and�
corrigenda).

STUDY�SELECTION
The�authors�included�randomized�
control�trials�of�adult�patients�with�
acute�ischemic�stroke�receiving�
endovascular�therapy�within�24�
hours�of�onset.�1�They�focused�on�
intravenous�therapy�and�excluded�
studies�of�intra-arterial�
thrombolysis.�Meta-analysis�studies�
randomized�patients�to�control�(ie,�
endovascular�therapy�
monotherapy)�versus�endovascular�
therapy�with�intravenous
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Authors� identified� 9,382� articles�
and�ultimately�included�6�random-
ized�control�trials.�1� Of�the�total�
2,336� participants� included� in�
these�studies,�1,170�received�both�
endovascular�therapy�and�intrave-
nous� thrombolysis,�whereas� the�
other�1,166�received�endovascular�
therapy�monotherapy.�The�mean�
age�was�71�years.�Men�represented�
the�majority� (55.7%).�Mean�Na-
tional�Institutes�of�Health�Stroke�
Scale�scores�were�17�for�patients�
receiving� endovascular� therapy�
monotherapy� and� 16� for� the�
endovascular�therapy�and�intrave-
nous� thrombolysis�dual� therapy.�
All�studies�had�participants�with�
vessel�occlusion�of�either�the�mid-
dle�cerebral�artery�or�intracranial�
internal� carotid� artery,� and�one�
study� also� included� those� with�
basilar� artery� occlusion.� Four�
studies�used�tPA�0.9�mg/kg,�one�
study�used�tPA�0.6�mg/kg,�and�one�
study�used�either�tPA�0.9�mg/kg�or�
tenecteplase�0.25�mg/kg.�The�au-
thors�designated�functional�inde-
pendence�(modified�Rankin�scale�
score�<3)�as� the�only�“critical”�
outcome,�which�was�improved�in�
patients� receiving� endovascular�
therapy�with� intravenous�throm-
bolysis� (Table).�Successful� revas-
cularization�(TICI�grades�2b-3)�and�
complete� revascularization� (TICI�
grade�3�only)�were�more�common�
with� endovascular� therapy�with�
intravenous�thrombolysis�compared�
with�endovascular�therapy�alone.�
The�remainder�of�outcomes�(ie,�
excellent� functional� outcome�
(modified�Rankin�scale�score�<2),�
mortality,� and� asymptomatic� or�
symptomatic� intracranial� hemor-
rhage)�showed�no�significant�dif-
ference�between�either�groups.

Commentary

Cerebrovascular� disease� is� the�
fourth� leading� cause� of� overall

mortality� in� the� United� States�
based�on�a�2023�report�by�the�
National� Center� for� Statistics.�8�

According�to�the�American�Heart�
Association�and�American�Stroke�
Association�guidelines� for�acute�
ischemic� stroke� management,�
intravenous�tPA�is�recommended�
for�patients�presenting�within�3�
hours�of�symptom�onset�or�from�

their� last� known� baseline� state�
(Class� of� Recommendation� I,�
Level�of�Evidence�A).�9�This�treat-
ment�window�may�be�extended�to�
4.5� hours� for� select� patients,�
retaining�a�Class�of�Recommen-
dation�I�designation,�although�the�
level�of�evidence�is�downgraded�
to�B-R.�For�mechanical�thrombec-
tomy,� the� recommended� time�
window�is�within�6�to�16�hours�
from�the�last�known�normal�(Class�
of�Recommendation� I,�Level�of�
Evidence�A).�This�window�may�be�
extended�up�to�24�hours�in�select�
patients,�although�with�a�lower�
strength� of� recommendation�
(Class� of� Recommendation� IIa,�
Level�of�Evidence�B-R).�9

This�meta-analysis� reviewed� the�
efficacy�and�safety�of�intravenous�
thrombolysis� administration� in�
conjunction� with� endovascular�
therapy,�finding� improved� func-
tional� independence� (modified�
Rankin� scale� score� <3)� and�
revascularization� with� endovas-
cular� therapy� plus� intravenous�
thrombolysis�versus�endovascular�
therapy�alone.�1�Authors�found�no�
statistically�significant�difference�
in�excellent�functional�outcome�
(modified�Rankin�scale�score�<2),�
mortality,� and� asymptomatic� or�
symptomatic� intracranial�hemor-
rhage.�Although� the�point� esti-
mate�for�intracranial�hemorrhage�
was�slightly�higher�in�the�group�
receiving� intravenous� thrombol-
ysis,� this� difference� was� not

thrombolysis�within�4.5�hours�of�
stroke�onset.�Eligible�studies�
needed�to�also�include�at�least�one�
of�the�following�designated�
outcomes�observed�within�a�90-
day�period:�functional�
independence�(modified�Rankin�
scale�<3),�excellent�functional�
outcome�(modified�Rankin�scale�
<2),�mortality,�asymptomatic�
intracranial�hemorrhage,�
symptomatic�intracranial�
hemorrhage,�and�successful�
revascularization,�or�complete�
revascularization.�2�The�degree�of�
revascularization�was�based�on�the�
thrombolysis�in�cerebral�infarction�
(TICI)�grade.�3�TICI�grades�2b�to�3�
signified�successful�
revascularization,�whereas�
complete�revascularization�was�
characterized�by�a�TICI�grade�3�
only.�All�types�of�intravenous�
thrombolysis�(eg,�alteplase�[tPA]�
and�tenecteplase)�and�endovascular�
therapy�techniques�(eg,�angiojet�
aspiration�and�laser�recanalization)�
were�included.�Two�review�

authors�(MG,�JNC)�independently�
read�through�reports�and�selected�
those�that�met�inclusion�criteria�
with�a�third�reviewer�(GDP)�
adjudicating�disagreements.

DATA�EXTRACTION�AND�

SYNTHESIS
Two�review�authors�(MG,�JNC)�
extracted�and�categorized�data�by�
study�methods�(eg,�design,�country,�
and�publication�type),�participant�
characteristics,�intervention�details,�
outcomes,�and�other�factors�(eg,�
funding�source,�conflicts�of�
interest,�and�participants�lost�to�
follow-up).�1,4�Risk-of-bias�
assessment�was�conducted�using�2�
review�authors�(MG,�JNC)�based�
on�the�Cochrane�Handbook�for�
Systematic�Reviews�of�
Interventions�and�Risk-of-Bias�2�
tool.�5,6�A�third�reviewer�(GDP)�
settled�any�disagreements�between�
the�2�reviewers.�Intravenous
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statistically� significant� when�
analyzing�2,334�patients�receiving�
endovascular�therapy.�These�find-
ings�are�noteworthy�given�that�the�
aforementioned� American� Heart�
Association/American� Stroke�As-
sociation�guidelines� recommend�
intravenous�thrombolysis�for�eligible�
patients,�even�when�endovascular�
therapy�is�being�considered�(Class�
of� Recommendation� I,� Level� of�
Evidence� A).�9� These� guidelines

cite� multiple� randomized�
controlled� trials� demonstrating�
improved� functional� outcomes�
with� mechanical� thrombectomy�
performed� in� conjunction� with�
tPA.�9

This� meta-analysis� does� have�
notable� limitations.� First,� there�
were�a� limited�total�number�of�
studies�eligible�for�inclusion,�and�
there�were� insufficient� random-
ized� control� trials� to� conduct�
potentially� illuminating� planned�
subgroup� analyses� based� on�
stroke� severity,� location� of�
the� large�vessel�occlusion,�type�
of� endovascular� therapy,� and�
choice�of�intravenous�thrombol-
ysis�agent.�These�subgroup�ana-
lyses� may� have� demonstrated�
different� results.� Second,� there�
were�significant�differences�in�in-
clusion� and� exclusion� criteria�
among�studies�as�well�as�variance�
in�the�interventions�themselves.�1�

Third,�although�most�studies�used�
tPA�dosed�at�0.9�mg/kg,�one�study�
used�a�lower�dose�(0.6�mg/kg),�
and�another�study�used�either�tPA�
or� tenecteplase.� No� studies�
observed� the� exclusive� use� of�
tenecteplase,�which�may�be�su-
perior�to�tPA�regarding�functional�
outcomes�and�reduced�disability�
at�3�months,�as�well�as�equivocal�
safety� profiles.�10� Finally,� there�
was�potential�conflict�of�interest�
from� the� included� randomized�
control�trials,�with�multiple�study�
authors�reporting�receiving�fund-
ing�or�fees�from�pharmaceutical�
companies.

Future� studies� will� likely� have�
more� frequent� inclusion�of� ten-
ecteplase,�which� received�Food�
and�Drug�Administration�approval�
in�2025�for�acute�ischemic�stroke�
management;�it�will�be�interesting�
to�see�how�this�change�impacts

the�results�from�this�analysis.�11,12�

Further�studies�should�also�inves-
tigate�the�potential�benefits�of�the�
observed�improvements�in�revas-
cularization� rates� from�endovas-
cular� therapy� and� intravenous�
thrombolysis;� improved� revas-
cularization�might� improve�un-
measured� outcomes� such� as�
predisposition�to�additional�strokes,�
severity�of�subsequent�strokes,�and�
recrudescence� of� stroke� symp-
toms.�Finally,�additional�studies�
may� allow� further� analysis� of�
subgroups,�which�may� demon-
strate�the�groups�most�likely�to�
benefit�from�therapy.
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