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Stroke Care Continues to Evolve

• Tenecteplase

• Thrombolysis after 4.5 hours

• EVT for large core infarction



Tenecteplase vs Tissue plasminogen activator

• IV tPA has been the standard of care for acute ischemic stroke within 
4.5 hours for many years

• But IV tPA administration can be labor intensive and complex, one of 
the factors that leads to under-utilization

• Tenecteplase, also known as TNK, is similar to tPA but has the 
advantage that it can be delivered in a 5 second IV bolus without the 
need to program an infusion pump



TNK vs tPA
Structure of TNK

Structure of tPA





32% of TNK and 
32.1% of tPA
patients underwent 
EVT as well



Door-needle time 
is fast with either 
TNK or tPA.

Patients were 
treated without 
major delay in both 
treatment arms.



Primary Outcome: mRS 0-1 at 90 days



AcT trial safety outcomes

Tenecteplase (n=800) Alteplase (n=763)
Death within 90 days 122/796 (15.3%) 117/758 (15.4%)

24h symptomatic ICH 27/800 (3.4%) 24/763 (3.2%)

Orolingual angio-edema 9/800 (1.1%) 9/763 (1.2%)

Extracranial bleeding requiring 
blood transfusions

6/800 (0.8%) 6/763 (0.8%)

Imaging-identified ICH 154/800 (19.3%) 157/763 (20.6%)



What does this mean for stroke care in our 
region?
• Kingston Health Sciences Centre was the first site in Ontario to start 

using TNK instead of tPA for acute ischemic stroke within 4.5 hours of 
onset

• Many sites across Ontario and Canada have also started using TNK 
instead of tPA

• In Ontario, this may have implications on ambulance transport from 
District Stroke Centres to Regional Stroke Centres for patients who 
require EVT in addition to TNK.



Thrombolysis for stroke presentation > 4.5 
hours after onset
• IV thrombolysis (either tPA or TNK) for acute ischemic stroke is 

standard for patients within 4.5 hours of onset

• But many patients present to the ER just outside of this window, or 
they are “wake-up strokes” who may have had stroke just before 
waking

• With advanced imaging techniques such as MRI or CT perfusion, 
some of these patients may be appropriate for intravenous 
thrombolysis



The use of MRI to screen “wake-up stroke” 
patients

A positive DWI lesion and a negative 
FLAIR sequence has a 78% to 93% 
specificity and approximately 65% 
sensitivity to detect that stroke 
onset was within 4.5 hours 
(e.g., Lancet Neurol 2011; 10:978 
and Radiology 2010; 257:782)



Patients with DWI-FLAIR mismatch, n=503

Alteplase (n=254) vs placebo (n=249)

Favorable outcome defined as mRS 0-1 at 90 days



Favorable outcome in 53.3% of Alteplase group vs 41.8% of Placebo group.

Modified Rankin Scale score of 0 or 1: independent with no or minimal deficit.



But what if you don’t have MRI?

• But most hospitals are unable to do MRI 24/7/365, so the WAKE-UP 
trial result can’t be widely applied 

• CT perfusion is becoming more widely adopted and is available in 
many Ontario hospitals, including Kingston General Hospital and 
Belleville General Hospital



CT perfusion



• Imaging inclusion criteria: 
• Mismatch ratio ≥ 1.2; 
• Core volume ≤ 70 mL; 
• Mismatch volume ≥ 10 mL

• Time from stroke onset 4.5 to 9 hours

• Alteplase n = 113 vs Placebo n = 112



Favorable outcome: Alteplase 35.4% vs Placebo 29.5%



What does this mean for stroke care in our 
region?
• It means that we may be able to treat stroke patients up to 9 hours 

after stroke onset with either tPA or TNK if certain conditions are met:

• If using MRI: DWI positive for infarction, FLAIR negative

• If using CT perfusion: Ischemic penumbra is larger than infarct core

• Patient is independent at baseline



https://www.strokebestpractices.ca/recommendations/acute-stroke-management/acute-ischemic-stroke-treatment



EVT for Large Strokes

• EVT has become the standard of care for large vessel occlusion, 
sometimes with thrombolysis

• But large strokes were excluded from clinical trials because it was felt 
that there was no hope of restoring function to a brain that is already 
badly injured

• But we have all seen large strokes where there is at least some degree 
of recovery 



What is a large stroke?

ASPECTS
(Alberta Stroke Program 
Early CT Score)

10 areas: M1 to M6, C, L, 
IC, I

Intact brain scores 10

Complete infarction 
scores 0

EVT typically done for 
ASPECTS 6 to 10



SELECT2 

• Trials of the efficacy and safety of 
endovascular thrombectomy in patients 
with large ischemic strokes have been 
carried out in limited populations.



SELECT2 Methodology

• Multicentre trial conducted in US, Canada, Europe, Australia, NZ

• ASPECTS 3 to 5 or infarct core volume greater than 50 mL

• Within 24 hours of stroke onset

• EVT and Medical Care vs Medical Care alone

• Primary outcome: ordinal shift in mRS at 90 days

• Safety outcome: Symptomatic ICH, Neurological worsening, 
Procedural complications



SELECT2 Results

• Total patients enrolled 352
• Trial stopped early because of efficacy

• ASPECTS 4

• NIHSS 19

• Time from stroke onset to enrollment: 9 hours

• ~20% of patients in each treatment arm received tPA



Shift in better outcomes was observed favoring EVT over Medical Care.

20% of EVT patients were independent at 90 days vs 7% with Medical Care.



ANGEL- ASPECT

• The role of endovascular therapy for acute 
stroke with a large infarction has not been 
extensively studied in differing populations.



Shift in outcome favors EVT over Medical Management. 
30% are independent at 90 days with EVT vs 11.6% with Medical Management.



Summing up these two recent trials…

• Risk of dying is 20% to 40% (for both EVT and Medical Care)

• With EVT chance of walking independently 38-47% vs 19-33% without EVT

• With EVT chance of functional independence 20-30% vs 7-12% without EVT

• With EVT chance of going back to almost normal is under 6%



What does this mean for stroke care in our 
region?
• It means that we can’t use ASPECTS as a simple cut-off for deciding 

who should get EVT.

• The majority of patients who receive either EVT or Medical Care will 
be severely disabled, and it will take careful thought to decide who is 
likely to benefit.

• The envelope for EVT is expanding and we can expect to see the 
volume of EVT growing in our region.



Three Major Advances to Hyperacute Stroke 
Care
• TNK will eventually replace tPA everywhere and may affect how we 

transport patients to EVT centres.
• This may expedite access to EVT in our region.

• Thrombolysis (either tPA or TNK) can be given up to 9 hours after 
stroke onset in carefully selected patients.
• More patients can be treated with thrombolysis.

• EVT may be appropriate for some large strokes
• More patients may benefit from EVT.



Thank you for your attention.


