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Thrombolytic therapy
■ 1st generation

– Streptokinase, Urokinase
■ 2nd generation

– Prourokinase
– Alteplase (r-tPA)** (NIND, ECLASSIII ,etc. 

FDA approved for IV)
■ 3rd & 4th generation

– Staphylokinase, Reteplase, Monteplase, 
– Lanoteplase, Ancrod
– Desmoteplase, Tenecteplase

Desmoteplase vs Placebo Desmoteplase in Acute Ischemic Stroke (DIAS)

2005 201620152009

- Extended time window to 3-9 hr
- Desmoteplase or placebo, given as a single iv bolus injection. 

DIAS
DEDAS

Pt w/ perfusion/diffusion 
mismatch is associated 
with a higher rate of 
reperfusion and better 
clinical outcome than 
placebo

DIAS-2

supported an excellent 
safety profile with the 90 
μg/kg dose. 

desmoteplase was beneficial for pts 
w/ proximal arterial occlusion 

DIAS-3
DIAS-4

DIAS-J

Phase III study
- Japanese pts
- Asia and Europe 
- North and Latin 

America and 
Europe 
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DIAS-3 
desmoteplase was 
as safe as placebo, 
but without 
clinical benefit. 

Terminated the 
DIAS-4 trial after 
the enrollment of 
270/400 pts, 
because the goal of 
2 positive trials 
could not be met. 

Pooled DIAS-3, DIAS-4, and DIAS-J patient data 

Desmoteplase is safe, increases arterial recanalization, but does 
not significantly improve functional outcome at 3 months. 

Desmoteplase

■ Desmoteplase in 3-9hr of AIS onset
– Not significantly improve functional outcome at 3 months compare 

to placebo 
– Increases arterial recanalization: pts with major cerebral artery 

occlusions and a small ischemic core seems to be a relevant target 
for more effective means for arterial recanalization beyond 3 hours 

– Waiting for further study?

Tenecteplase vs Alteplase

Tenecteplase vs Alteplase
- Time window to 4.5 hr
- Tenecteplase or Alteplase
- Teneteplase given as a single iv bolus injection. 

Phase II study

Phase III study
0.4mg/kg IV bolus

vs
Alteplase 0.9mg/kg

2010 201720152012

Better
than alteplase

Not differ 
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Tenecteplase vs Alteplase
■ Tenecteplase was not superior to alteplase and showed a 

similar safety profile

■ Most patients enrolled in this study had mild stroke. 

■ Further trials are needed to establish the safety and efficacy 
in patients with severe stroke 

■ Tenecteplase is given as a single IV bolus as opposed to the 
1-hour infusion of alteplase

Thrombolytic therapy
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Mechanical Thrombectomy

Present Criteria: 

(1) Prestroke mRS score of 0 - 1 

(2) Occlusion of the ICA or MCA segment 1 (M1)

(3) Age ≥18 years 

(4) NIHSS score of ≥6 

(5) ASPECTS of ≥6

(6) Can be initiated (groin puncture) within 6 hrs of 
symptom onset 

6-16hrs
DEFUSE3 study

6-24hrs
DAWN study

DAWN study

N Engl J Med 2018;378:11-21..

- A multicenter, prospective, randomized, open-label trial with a Bayesian adaptive–
enrichment design 

- Compared endovascular therapy plus standard medical therapy with standard medical 
therapy alone in patients with AIS (6-24hr)

Inclusion criteria
■ Occlusion of ICA/M1 on CTA/MRA

■ Mismatch between the severity of the clinical deficit and the infarct 
volume, following criteria: 

– Group A >= 80 yrs, NIHSS >=10, infarct volume < 21ml
– Group B < 80 yrs, NIHSS >=10, infarct volume < 31ml
– Group C < 80 yrs, NIHSS >=20, infarct volume  31-<51ml 

■ Last seen normal 6-24hrs

■ Age >= 18 yrs

■ Prestroke mRS 0-1

■ No ICH

■ no evidence of an infarct > 1/3 of  MCA

■ Late presentation or received treatment with iv alteplase and had 
persistent occlusion of the vessel at the time that they were eligible for 
enrollment in the trial
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6-24 hr

ICA/M1

Trevo

DWI (MRI) or CTP 
automated software 

(RAPID,iSchemaView)

Mean score for disability on the utility-weighted modified Rankin scale at 90 days. 

DAWN study

■ Patients with AIS who had last been known to be well 6 to 24 
hrs earlier and who had a mismatch between clinical deficit 
and infarct, outcomes for disability at 90 days were better 
with thrombectomy plus standard care than with standard 
care alone. 

N Engl J Med 2018;378:11-21..
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DEFUSE3 study

N Engl J Med 2018;378:708-18.

- A randomized, open-label trial with blinded 
outcome assessment. 

- Compared endovascular therapy plus standard 
medical therapy with standard medical therapy 
alone in patients with AIS (6-16 hrs)

Inclusion criteria
■ Occlusion of cervical or intracranial ICA/M1 on CTA/MRA

■ CTP or MRI diffusion and perfusion scans were calculated with the 
use of RAPID software (iSchemaView) shown:

– initial infarct volume (ischemic core) of less than 70 ml 
– a ratio of volume of ischemic tissue to initial infarct volume of 

1.8 or more 
– Penumbra >= 15ml (estimated from volume of tissue which 

delayed arrival of an injected tracer agent (time to maximum 
of the residue function [Tmax]) exceeding 6 secs )

Perfusion delayed = penumbraIschemic core

DEFUSE3 study

■ Endovascular thrombectomy for AIS 6 - 16 hours plus standard 
medical therapy resulted in better functional outcomes than 
standard medical therapy alone among patients with proximal 
MCA/ICA occlusion and a region of tissue that was ischemic but not 
yet infarcted. 
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Mechanical thrombectomy
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Antiplatelet drug
■ Aspirin 300 - 325 mg/d within 48 hr

– Aspirin allergy consider other antiplatelets: cilostazol 200 mg/d

■ Double antiplatelets: clopidogrel 300 mg loading dose then 
clopidogrel 75 mg/d + baby aspirin 21 d may benefit for TIA with 
ABCD2 score > 4 or ischemic stroke with NIHSS ≤ 3

■ Case prior stroke with ASA consider other antiplatelet:
– clopidogrel75mg/d
– cilostazol200mg/d
– aspirin25 mg+ extended release dipyridamole 200 mg bid

Other Antiplatelet drug for AIS ?
■ Glycoprotein IIb/IIIa receptor antagonists

• Eptifibatide
• Abciximab
• Tirofiban

■ Ticagrelor

Glycoprotein IIb/IIIa receptor antagonists 
• A recent Cochrane review of IV glycoprotein IIb/IIIa receptor antagonists in the 

treatment of AIS found that these agents are associated with a significant risk 
of ICH without a measurable improvement in death or disability. 

Phase II study
Tirofiban

Single-arm studies 
of eptifibatide as 

adjunctive therapy 
to IV alteplase

2008 20152011

Phase II study
eptifibatide

Abciximab
PhaseIII vs placebo

Inc fatal & sICH

Cochrane Database Syst Rev. 2014:CD005208. 

Further research is required

Ticagrelor

■ SOCRATES a randomized, double-blind, placebo-controlled trial of ticagrelor vs 
aspirin

■ AIS (minor stroke NIHSS <=5) or TIA (ABCD2>=4) Treated was begun within 24 hrs

■ Primary outcome of time to the composite end point of stroke, myocardial 
infarction (MI), or death up to 90 days 

■ Ticagrelor was not found to be superior to aspirin (HR, 0.89; 95% CI, 0.78–1.01; 
P=0.07). 

N Engl J Med. 2016;375:1395. 
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Antiplatelet drug

SOCRATES

Ticagrelor vs ASA

THALES

Ticagrelor+ASA vs ASA

v

(Ongoing study)
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Anticoagulant drug: NOACs

■ Dabigatran

■ Argatroban

■ Rivaroxaban

■ Apixaban

■ Edoxaban

NOACs
• For acute ischemic stroke
• Further research is required

Phase II study
data support the safety of 

rivaroxaban initiation ≤14 days of 
mild–moderate cardioembolic

stroke/ transient ischemic attack. 

patients treated with r-tPA, 
adjunctive argatroban was not 

associated with increased risk of 
symptomatic intracerebral 

hemorrhage 

2015 20172016

Dabigatran treatment 
within 24 hrs of minor 

stroke is feasible 
waiting for large RCT 

NOACs

■ https://clinicaltrials.gov/ct2/show/study/NCT02279940

Rivaroxaban Acute Stroke Safety Study (RASS)

■ https://clinicaltrials.gov/ct2/show/NCT02042534

Rivaroxaban Versus Warfarin in Acute Ischemic Stroke With 
Atrial Fibrillation (TripleAXEL)

■ https://clinicaltrials.gov/ct2/show/NCT02283294

Apixaban for Early Prevention of Recurrent Embolic Stroke 
and Hemorrhagic Transformation (AREST)

• Several prospective observational studies and early-phase trials are ongoing 
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https://clinicaltrials.gov/ct2/show/study/NCT02279940
https://clinicaltrials.gov/ct2/show/NCT02042534
https://clinicaltrials.gov/ct2/show/NCT02283294
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Other management
Summary
■ Thrombolytic therapy

– Desmoteplase, Teneteplase

■ Mechanical Thrombectomy
– DAWN, DEFUSE3

■ Antiplatelet drug
– Glycoprotein IIb/IIIa, Ticagrelor

■ Anticoagulant drug
– NOACs

■ Other management
– Neuroprotective, hypothermia

THANK YOU 
FOR YOUR ATTENTION

North-Eastern Stroke Research Group


