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T h e ra p y
N=96

N=65

acOR: 2.59

P=0.070

OR: 1.4

P=0.44
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Stroke. 2016 Sep;47(9):2331-8

J Neurol Neurosurg Psychiatry. 2017 Jan;88(1):38-44.

https://www.ncbi.nlm.nih.gov/pubmed/?term=white+piste


Adjusted cOR 2.49

NNT 2.6 !

Endovascular thrombectomy after large-vessel ischaemic stroke: a meta-analysis of individual patient data from five randomised

trials. Goyal M, Menon BK, van Zwam WH, Dippel DW, Mitchell PJ, Demchuk AM, et al. Lancet. 2016 Apr 23;387(10029):1723-31
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HERMES

Endovascular thrombectomy after large-vessel ischaemic stroke: a meta-analysis of individual patient data from five randomised

trials. Goyal M, Menon BK, van Zwam WH, Dippel DW, Mitchell PJ, Demchuk AM, et al. Lancet. 2016 Apr 23;387(10029):1723-31
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Sustainable effect?

N Engl J Med 376;14: April 6, 2017. 1341-9
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acOR 1.68

acOR 1.67

N Engl J Med 376;14: April 6, 2017. 1341-9
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mRS 0 - 2

P=0.001

Time to Treatment With Endovascular Thrombectomy and Outcomes From Ischemic Stroke: A Meta-analysis. Jeffrey L. Saver, 

MD; Mayank Goyal, MD; Aad van der Lugt, et al. JAMA. 2016;316(12):1279-1288
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Time to Treatment With Endovascular Thrombectomy and Outcomes From Ischemic Stroke: A Meta-analysis. Jeffrey L. Saver, 

MD; Mayank Goyal, MD; Aad van der Lugt, et al. JAMA. 2016;316(12):1279-1288
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Research; the next question
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Research; the next question

• Improve outcome

• Basic: understanding clot, vessel wall, etc.

• (Pre)clinical: farma, technique, anesthesia, etc
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Research; the next question

• Improve outcome

• Basic: understanding clot, vessel wall, etc.

• (Pre)clinical: farma, technique, anesthesia, etc

• Patient selection

• Expanding indication: >6hr, posterior circ., etc.

• Limiting indication: Clinical (NIHSS, pre-mRS)
Imaging (ASPECTS, Collat., Perfusion)
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Research; the next question

• Improve outcome

• Basic: understanding clot, vessel wall, etc.

• (Pre)clinical: farma, technique, anesthesia, etc

• Patient selection

• Expanding indication: >6hr, hypertens, M2/M3, etc

• Limiting indication: Clinical (NIHSS, pre-mRS)
Imaging (ASPECTS, Collat., Perfusion)

• Logistics

• In-hosp: Skip IV, Angio CT

• Centralization, direct transfers, ship and drip, etc
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Common adjusted odds ratio Non-GA vs Control = 2.13 (95%CI 1.46 – 3.11)

Common adjusted odds ratio GA vs Control = 1.09 (95%CI 0.69 – 1.71)

P = 0.013

Anesthesia in MRCLEAN

Neurology. 2016 Aug 16;87(7):656-64.
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Standard Care
(n=653)

Thrombectomy GA
(n=153)

Thrombectomy no GA
(n=456)

Anesthesia in MRCLEAN

Functional independence (mRS 0-2)
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Functional independence (mRS 0-2)

GA vs Standard no GA vs Standard no GA vs GA
OR (95%CI) p OR (95%CI) p OR (95%CI) p

1.91 (1.25-2.91) 0.003 3.10 (2.33-4.12) <0.001 1.79 (1.14-2.79) 0.01
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50.0%
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(n=653)

Thrombectomy GA
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Thrombectomy no GA
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HERMESAnesthesia in

ISC Feb 22-24, 2017 Houston, Texas
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mRs 0-2

General Anesthesia (N= 67) 35 (52.2%)

Local Anesth or Sedation (N=74) 36 (48.6%)

P=0.67

Anesthesia in THRACE
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Sedation vs. Intubation for Endovascular Stroke
TreAtment (SIESTA)

• No difference in primary outcome (Change in NIHSS 
at 24 hrs) and most secondary outcomes.

If sedation is needed then GA is equal to Conscious Sedation

Effect of Conscious Sedation vs General Anesthesia on Early Neurological Improvement Among Patients

With Ischemic Stroke Undergoing Endovascular Thrombectomy: A Randomized Clinical Trial. 

Schönenberger S. et al. JAMA. 2016 Nov 15;316(19):1986-1996
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Aspiration
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Aspiration

mRs 0 – 2 (%)

N EVT controls OR

96 38 30 1.4

P=0.44

Therapy

Primary outcome: mRS 0-2

In MRCLEAN and other trials: “shift on mRS”! 
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Stroke. 2016 Sep;47(9):2331-8



OR 2.4; 95% CI, 1.1–5.1 

P=0.02 
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Aspiration

‘No evidence’ for effectiveness of aspiration.

• COMPASS and ASTER trials

• Aspiration first vs stentretriever first

ISC Feb 22-24, 2017 Houston, Texas
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n (%)
Aspiration 

First (n=192)

Stent Retriever 

First (n=189)
P value Odds ratio

Successful reperfusion at the end 

of the endovascular procedure

TICI 2b/3 164 (85.4) 157 (83.1%) 0.53 1.20 (0.68-2.10)

TICI 3 72 (37.5%) 73 (38.6%) 0.82 0.95 (0.63-1.45)

Use of Adjunctive Treatment (%) 63 (32.8%) 45 (23.8%) 0.053 1.56 (0.99-2.46)

Successful reperfusion after 

the frontline strategy alone

TICI 2b/3 121 (63.0%) 128 (67.7%) 0.33 0.81 (0.53-1.24)

TICI 3 55 (28.6%) 67 (35.4%) 0.15 0.73 (0.47-1.13)

Efficacy endpoints
(Core lab assessment)
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ASTER Trial Take Away

• First independent large RCT focusing on ADAPT technique with blinded 

assessment data

• ASTER trial shows no statistical difference between aspiration and stent 

retriever as a frontline thrombectomy approach

– Similar efficacy and safety endpoints 

• ASTER trial opens the door to add a new tool (ADAPT) to remove the clot.

• Subgroups analysis, Clinical outcomes, Cost-efficacy analysis will be 

presented at the ESOC, May, 2017
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Aspiration

28

• Seems to be not inferior to stentretriever

• More / better data needed to show superiority or 
confirm non-inferiority
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Dutch initiatives

• MRCLEAN Substudies
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THRAPS
 THRombus Analysis in intra arterial treated Patients with 

acute ischemic Stroke 
 

MRCLEAN ongoing substudies
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Dutch initiatives

• MRCLEAN Substudies

• Registry
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Aims

Assess outcomes and safety after intra-arterial therapy (IAT) in 

everyday clinical practice

Investigate work-flow bottlenecks

Generate large dataset for further IAT research

• Patient selection

• Treatment optimization
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Inclusion criteria

All consecutive patients treated with IAT for acute ischemic stroke 

in the Netherlands after completion of MR CLEAN (March 2014) 

19 centers nationwide

Registry still ongoing (>2600 pt)

Data analysis from April 2014 – June 2016
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Core dataset flow chart

All registered IAT patients from

April 2014 to June 2016

N=1551

• Posterior circulation: N = 72

• Time to groin > 6.5 hrs: N = 53

• Pre-mRS >2: N = 174

• Age <18 years: N = 5

Core dataset

N=1336 

Excluded

N=280 
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Important baseline characteristics

Baseline MR CLEAN 

Registry

(N = 1336)

MR CLEAN

Intervention

(N = 233)

Age - median (IQR) 70 (59-78) 66 (55-76)

Male sex 55% 58%

Baseline NIHSS - median (IQR)* 16  (11-20) 17 (14-21)

Intravenous thrombolysis 79% 87%

Onset to groin – median (IQR) 205 (160-265) 260 (210-313)

DSA / Catheterization only 13% 8%
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Primary outcome: mRS at 90 days

P=0.042

362017



Dichotomized mRS (0-2 vs 3-6)

372017



Dutch initiatives

• MRCLEAN Substudies

• Registry

• CONTRAST
(CONsortium for new TReatments of Acute STroke)
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To assess the effect of intra-arterial treatment 
in patients with AIS who were last seen well 
6 - 12 hours before start of treatment, and 
who have (still) collaterals on CTA.
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Same as MRCLEAN

Start of IAT possible between 6-12 hours or last 
seen well <12 hours

Presence of poor to good collateral flow (CTA)

• Maximum of 100 patients with poor collateral flow

Inclusion criteria
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A: grade 0 = absent

B: grade 1 = >0% and <50%

C: grade 2 = >50% and <100%

D: grade 3 = 100%

Collateral grading 0 - 3 

432017
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Stroke. 2015 Dec;46(12):3375-82

Stroke. 2016 Mar;47(3):768-76

2017
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https://www.ncbi.nlm.nih.gov/pubmed/?term=berkhemer+collateral+status+on
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”Collateral score appears to better predict treatment effect than

penumbral imaging”

Stroke. 2015 Dec;46(12):3375-82

Stroke. 2016 Mar;47(3):768-76

2017

https://www.ncbi.nlm.nih.gov/pubmed/?term=berkhemer+value+of+computed
https://www.ncbi.nlm.nih.gov/pubmed/?term=berkhemer+collateral+status+on


Started: July 2014

Multicenter RCT

Enrollment terminated: March 2017
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• Stryker; Trevo • Independent; ‘all’ devices
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• Stryker; Trevo

• Selected neuro-intervention

centers

• Independent; ‘all’ devices

• All hospitals performing

thrombectomy in the Netherlands
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• Stryker; Trevo

• Selected neuro-intervention

centers

• Onset – Rand. time 6-24 hrs

• Independent; ‘all’ devices

• All hospitals performing

thrombectomy in the Netherlands

• Onset – Rand. time 6-12 hrs
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• Stryker; Trevo

• Selected neuro-intervention

centers

• Onset – Rand. time 6-24 hrs

• NIHSS ≥ 10

• Independent; ‘all’ devices

• All hospitals performing

thrombectomy in the Netherlands

• Onset – Rand. time 6-12 hrs

• NIHSS ≥ 2
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• Stryker; Trevo

• Selected neuro-intervention

centers

• Onset – Rand. time 6-24 hrs

• NIHSS ≥ 10

• DWI or CTP mismatch
• - 0-<21 cc core infarct and NIHSS ≥ 10 (and 

age ≥ 80 years old)

• - 0-<31 cc core infarct and NIHSS ≥ 10 (and 

age < 80 years old)

• - 31 cc to <51 cc core infarct and NIHSS ≥ 20 

(and age < 80 years old)

• Independent; ‘all’ devices

• All hospitals performing

thrombectomy in the Netherlands

• Onset – Rand. time 6-12 hrs

• NIHSS ≥ 2

• Moderate or good collaterals

(CTA)
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• Stryker; Trevo

• Selected neuro-intervention

centers

• Onset – Rand. time 6-24 hrs

• NIHSS ≥ 10

• DWI or CTP mismatch

• Independent; ‘all’ devices

• All hospitals performing

thrombectomy in the Netherlands

• Onset – Rand. time 6-12 hrs

• NIHSS ≥ 2

• Moderate or good collaterals

(CTA)

• Prim. Outcome: mRS
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To assess the effect of unfractionated heparin or 
acetyl salicylic acid, alone or in combination, 
in patients with acute ischemic stroke, who undergo
intra-arterial treatment for a confirmed anterior
circulation occlusion. 

Multicenter Randomized Clinical trial of endovascular treatment for 
acute ischemic stroke in the Netherlands. The effect of concomitant 

MEDication: heparin, antiplatelet agents both or neither 
Diederik W.J. Dippel (MD, PhD)1, Maxim J.H.L.  Mulder (MD) 1, Heleen M. den Hertog (MD, PhD)2, Julie Staals (MD, PhD)3, Sjoerd F.M. Jenniskens (MD)4, 

Lucas C. van Dijk (MD)5, Yvo B.W.E.M. Roos (MD, PhD)6, Charles B.L.M. Majoie (MD, PhD)6, Robert J. van Oostenbrugge (MD, PhD)3, Wim H. van Zwam (MD, 
PhD)3, Jelis Boiten (MD, PhD)7, Geert J. Lycklama à Nijeholt (MD, PhD)7, Koos Keizer(MD, PhD)8, Xander V. Tielbeek (MD, PhD)8, Aad van der Lugt (MD, PhD)1 

1Erasmus University Medical Center, Rotterdam; 2Medisch Spectrum Twente, Enschede; 3Department of Neurology and Cardiovascular Research Institute Maastricht (CARIM), Maastricht University Medical Center, 
Maastricht; 4Radboud University Nijmegen Medical Center, Nijmegen; 5HAGA Hospital, the Hague; 6Academic Medical Center, Amsterdam; 7Catharina Hospital, Eindhoven; 8MC Haaglanden, the Hague,  

 
Planning  
The study will run for 4 years, starting by the end of 2016. 

Background 
The effect of concomitant medication such as antiplatelet 
agents and unfractionated heparin during intra-arterial 
treatment (IAT) for acute ischemic stroke (AIS) is not well 
known. Antiplatelet agents and heparin may potentially 
modify the course of disease in the many patients who do 
not recover despite recanalization, as non-recovery may 
be related to distal microvascular occlusion due to 
platelet activation, increased hemostasis and NETosis. 
 
Objective 
To assess the effect of unfractionated heparin or acetyl 
salicylic acid, alone or in combination, in patients with 
acute ischemic stroke, who undergo intra-arterial 
treatment for a confirmed anterior circulation occlusion. 

Methods 
Design: 2x3 factorial and PROBE design  
Study size: 1500 patients 
 
Medication: 
A: Unfractionated heparin, either  
0: No heparin, or  
1: Low dose unfractionated heparin (loading dose of 5000 IU followed 
by 5000 IU in 12 hours), or  
2: Moderate dose unfractionated heparin (loading dose of 5000 IU 
followed by 10,000 IU in 12 hours) 

And  
B: Acetylsalcylic acid, either 
0: No antiplatelet agents until 24 hours after intervention, or 
1: Intravenous acetylsalicylic acid (300 mgs) followed by regular 
antiplatelet treatment 24 hours post intervention. 
 
Outcomes  
Primary outcome: mRS after 90 days  
Secondary outcomes: NIHSS at 24 hours and 5-7 days, recanalization 
on DSA post procedure (mTICI), on CTA at 24 hours and infarct size at 
5-7 days. In a subset of 500 patients we will assess reperfusion and 
infarct size with MRI. Safety parameters: death, any neurological 
deterioration >4 points on the NIHSS and SICH. 
 
Inclusion criteria: 
• Clinical diagnosis of AIS, ICH ruled out with non-contrast CT. 
• Confirmed anterior circulation occlusion by CTA or MRA. 
• The possibility to start IAT within 6 hours from onset. 
• Age 18 or over. 
• NIHSS 2 or more. 
 
Exclusion criteria: 
• IV alteplase or IAT despite contra-indications. 
• Recent ischemic stroke in the same vascular distribution as current. 
• INR >3.0. 
• Moribund patient. 
• No informed consent. 
• Prior antiplatelet use is not an exclusion criterion.  

Contact: Maxim J.H.L. Mulder (m.mulder@erasmusmc.nl)  
Department of Neurology & Radiology,  
Erasmus University Medical Center 
Rotterdam, The Netherlands 
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Design

Design: 2x3 factorial and PROBE design 

Study size: 1500 patients

Primary outcome: mRS after 90 days

Secondary outcomes: NIHSS at 24 h and 5-7 days, 
mTIC, infarct size at 5-7 days. 

Safety parameters: death, any neurological deterioration
>4 points on the NIHSS and SICH. 

Multicenter Randomized Clinical trial of endovascular treatment for 
acute ischemic stroke in the Netherlands. The effect of concomitant 

MEDication: heparin, antiplatelet agents both or neither 
Diederik W.J. Dippel (MD, PhD)1, Maxim J.H.L.  Mulder (MD) 1, Heleen M. den Hertog (MD, PhD)2, Julie Staals (MD, PhD)3, Sjoerd F.M. Jenniskens (MD)4, 

Lucas C. van Dijk (MD)5, Yvo B.W.E.M. Roos (MD, PhD)6, Charles B.L.M. Majoie (MD, PhD)6, Robert J. van Oostenbrugge (MD, PhD)3, Wim H. van Zwam (MD, 
PhD)3, Jelis Boiten (MD, PhD)7, Geert J. Lycklama à Nijeholt (MD, PhD)7, Koos Keizer(MD, PhD)8, Xander V. Tielbeek (MD, PhD)8, Aad van der Lugt (MD, PhD)1 

1Erasmus University Medical Center, Rotterdam; 2Medisch Spectrum Twente, Enschede; 3Department of Neurology and Cardiovascular Research Institute Maastricht (CARIM), Maastricht University Medical Center, 
Maastricht; 4Radboud University Nijmegen Medical Center, Nijmegen; 5HAGA Hospital, the Hague; 6Academic Medical Center, Amsterdam; 7Catharina Hospital, Eindhoven; 8MC Haaglanden, the Hague,  

 
Planning  
The study will run for 4 years, starting by the end of 2016. 

Background 
The effect of concomitant medication such as antiplatelet 
agents and unfractionated heparin during intra-arterial 
treatment (IAT) for acute ischemic stroke (AIS) is not well 
known. Antiplatelet agents and heparin may potentially 
modify the course of disease in the many patients who do 
not recover despite recanalization, as non-recovery may 
be related to distal microvascular occlusion due to 
platelet activation, increased hemostasis and NETosis. 
 
Objective 
To assess the effect of unfractionated heparin or acetyl 
salicylic acid, alone or in combination, in patients with 
acute ischemic stroke, who undergo intra-arterial 
treatment for a confirmed anterior circulation occlusion. 

Methods 
Design: 2x3 factorial and PROBE design  
Study size: 1500 patients 
 
Medication: 
A: Unfractionated heparin, either  
0: No heparin, or  
1: Low dose unfractionated heparin (loading dose of 5000 IU followed 
by 5000 IU in 12 hours), or  
2: Moderate dose unfractionated heparin (loading dose of 5000 IU 
followed by 10,000 IU in 12 hours) 

And  
B: Acetylsalcylic acid, either 
0: No antiplatelet agents until 24 hours after intervention, or 
1: Intravenous acetylsalicylic acid (300 mgs) followed by regular 
antiplatelet treatment 24 hours post intervention. 
 
Outcomes  
Primary outcome: mRS after 90 days  
Secondary outcomes: NIHSS at 24 hours and 5-7 days, recanalization 
on DSA post procedure (mTICI), on CTA at 24 hours and infarct size at 
5-7 days. In a subset of 500 patients we will assess reperfusion and 
infarct size with MRI. Safety parameters: death, any neurological 
deterioration >4 points on the NIHSS and SICH. 
 
Inclusion criteria: 
• Clinical diagnosis of AIS, ICH ruled out with non-contrast CT. 
• Confirmed anterior circulation occlusion by CTA or MRA. 
• The possibility to start IAT within 6 hours from onset. 
• Age 18 or over. 
• NIHSS 2 or more. 
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Multicenter Randomized Clinical trial of endovascular treatment for 
acute ischemic stroke in the Netherlands. The effect of concomitant 

MEDication: heparin, antiplatelet agents both or neither 
Diederik W.J. Dippel (MD, PhD)1, Maxim J.H.L.  Mulder (MD) 1, Heleen M. den Hertog (MD, PhD)2, Julie Staals (MD, PhD)3, Sjoerd F.M. Jenniskens (MD)4, 
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Planning  
The study will run for 4 years, starting by the end of 2016. 

Background 
The effect of concomitant medication such as antiplatelet 
agents and unfractionated heparin during intra-arterial 
treatment (IAT) for acute ischemic stroke (AIS) is not well 
known. Antiplatelet agents and heparin may potentially 
modify the course of disease in the many patients who do 
not recover despite recanalization, as non-recovery may 
be related to distal microvascular occlusion due to 
platelet activation, increased hemostasis and NETosis. 
 
Objective 
To assess the effect of unfractionated heparin or acetyl 
salicylic acid, alone or in combination, in patients with 
acute ischemic stroke, who undergo intra-arterial 
treatment for a confirmed anterior circulation occlusion. 

Methods 
Design: 2x3 factorial and PROBE design  
Study size: 1500 patients 
 
Medication: 
A: Unfractionated heparin, either  
0: No heparin, or  
1: Low dose unfractionated heparin (loading dose of 5000 IU followed 
by 5000 IU in 12 hours), or  
2: Moderate dose unfractionated heparin (loading dose of 5000 IU 
followed by 10,000 IU in 12 hours) 

And  
B: Acetylsalcylic acid, either 
0: No antiplatelet agents until 24 hours after intervention, or 
1: Intravenous acetylsalicylic acid (300 mgs) followed by regular 
antiplatelet treatment 24 hours post intervention. 
 
Outcomes  
Primary outcome: mRS after 90 days  
Secondary outcomes: NIHSS at 24 hours and 5-7 days, recanalization 
on DSA post procedure (mTICI), on CTA at 24 hours and infarct size at 
5-7 days. In a subset of 500 patients we will assess reperfusion and 
infarct size with MRI. Safety parameters: death, any neurological 
deterioration >4 points on the NIHSS and SICH. 
 
Inclusion criteria: 
• Clinical diagnosis of AIS, ICH ruled out with non-contrast CT. 
• Confirmed anterior circulation occlusion by CTA or MRA. 
• The possibility to start IAT within 6 hours from onset. 
• Age 18 or over. 
• NIHSS 2 or more. 
 
Exclusion criteria: 
• IV alteplase or IAT despite contra-indications. 
• Recent ischemic stroke in the same vascular distribution as current. 
• INR >3.0. 
• Moribund patient. 
• No informed consent. 
• Prior antiplatelet use is not an exclusion criterion.  

Contact: Maxim J.H.L. Mulder (m.mulder@erasmusmc.nl)  
Department of Neurology & Radiology,  
Erasmus University Medical Center 
Rotterdam, The Netherlands 

Medication

A: Unfractionated heparin, either
0: No heparin
1: Low dose (loading dose of 5000 IU followed by
5000 IU in 12 hours)
2: Moderate dose (loading dose of 5000 IU followed by
10,000 IU in 12 hours) 

B: Acetylsalcylic acid, either:
0: No acetylsalicylic acid 
1: Intravenous acetylsalicylic acid (300 mgs) 

All followed by regular antiplatelet treatment 24 hours
post intervention. 
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acute ischemic stroke in the Netherlands. The effect of concomitant 

MEDication: heparin, antiplatelet agents both or neither 
Diederik W.J. Dippel (MD, PhD)1, Maxim J.H.L.  Mulder (MD) 1, Heleen M. den Hertog (MD, PhD)2, Julie Staals (MD, PhD)3, Sjoerd F.M. Jenniskens (MD)4, 

Lucas C. van Dijk (MD)5, Yvo B.W.E.M. Roos (MD, PhD)6, Charles B.L.M. Majoie (MD, PhD)6, Robert J. van Oostenbrugge (MD, PhD)3, Wim H. van Zwam (MD, 
PhD)3, Jelis Boiten (MD, PhD)7, Geert J. Lycklama à Nijeholt (MD, PhD)7, Koos Keizer(MD, PhD)8, Xander V. Tielbeek (MD, PhD)8, Aad van der Lugt (MD, PhD)1 

1Erasmus University Medical Center, Rotterdam; 2Medisch Spectrum Twente, Enschede; 3Department of Neurology and Cardiovascular Research Institute Maastricht (CARIM), Maastricht University Medical Center, 
Maastricht; 4Radboud University Nijmegen Medical Center, Nijmegen; 5HAGA Hospital, the Hague; 6Academic Medical Center, Amsterdam; 7Catharina Hospital, Eindhoven; 8MC Haaglanden, the Hague,  

 
Planning  
The study will run for 4 years, starting by the end of 2016. 

Background 
The effect of concomitant medication such as antiplatelet 
agents and unfractionated heparin during intra-arterial 
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infarct size with MRI. Safety parameters: death, any neurological 
deterioration >4 points on the NIHSS and SICH. 
 
Inclusion criteria: 
• Clinical diagnosis of AIS, ICH ruled out with non-contrast CT. 
• Confirmed anterior circulation occlusion by CTA or MRA. 
• The possibility to start IAT within 6 hours from onset. 
• Age 18 or over. 
• NIHSS 2 or more. 
 
Exclusion criteria: 
• IV alteplase or IAT despite contra-indications. 
• Recent ischemic stroke in the same vascular distribution as current. 
• INR >3.0. 
• Moribund patient. 
• No informed consent. 
• Prior antiplatelet use is not an exclusion criterion.  

Contact: Maxim J.H.L. Mulder (m.mulder@erasmusmc.nl)  
Department of Neurology & Radiology,  
Erasmus University Medical Center 
Rotterdam, The Netherlands 
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Aim

To determine whether direct mechanical thrombectomy
(MT) for acute ischemic stroke caused by a proximal 
large vessel occlusion is more effective than MT 
preceded by IV alteplase
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Hypotheses

We expect a 10% absolute increase in good outcome 
after omission of IV alteplase before MT through

• Fewer symptomatic hemorrhages

• Fewer adverse events related to tPA

– Toxicity, fragmentation, blood brain barrier disruption
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Design

Primary aim

• Superiority

Secondary aim

• Test for non-inferiority

• Allows for a clinically relevant outcome assessment
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Design

PROBE design

Sample size: 500

Primary outcome: mRS after 90 days

Secondary outcomes: NIHSS at 24 h and 5-7 days, 
mTIC, infarct size at 5-7 days. 

Safety parameters: death, any neurological deterioration
>4 points on the NIHSS and SICH. 
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