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Although ischaemia will infarct brain tissue in 

a short time, an ischaemic penumbra may be 

salvagable with reperfusion over a longer time 

frame. Collateral circulation may keep tissue 

viable for several hours, however will 

eventually fail. The theory is that where 

perfusion imaging shows a small core infarct 

with surrounding ischaemic but potentially 

viable brain tissue then reperfusion may 

prevent progression to infarction, and the 

initial deficit may recover. The window for 

thrombolysis or thrombectomy is based on 

perfusion characteristics and not time. 

 

Initial trials were not encouraging. 

 

 

 

Better reperfusion with thrombectomy did not 

give better clinical outcomes in early trials. 

Further thrombectomy trials did show benefit.  

Ongoing trials provide data on the role of 

reperfusion with thrombolysis beyond the 

current 4.5hr window, and thrombectomy up 

to 24hr from onset.  

 

The EXTEND trial randomised patients who 

had hypoperfused but salvageable brain 

detected on automated perfusion imaging 

(MRI or CT) if onset between 4.5 – 9hr or on 

waking, comparing alteplase to placebo. Two 

thirds of those enrolled had “wake-up” stroke.   

The primary outcome was mRS 0-1 at 90 

days, i.e. functional independence.  

Enrolment was stopped early at n = 225 after 

results from the WAKEUP trial gave a loss of 

equipoise, i.e. randomisation to placebo was 

no longer considered ethical.   

There was mRS at 90 days in 35% with 

alteplase v 29% (ARR 1.44; 95CI 1.01 - 2.06; 

P = 0.04); symptomatic ICH in 6.2% v 0.9%, 

and death in 11.5 v 8.9%.   

The authors conclude: “Because of the limited 

power of our conclusions as a result of 

premature termination of the trial and the lack 

of a significant between-group difference in 

the secondary outcome of functional 

improvement *, further trials of thrombolysis 

in this time window are required”.  

 

https://www.mja.com.au/journal/2019/210/8/advances-stroke-medicine
https://www.mja.com.au/journal/2019/210/8/advances-stroke-medicine


 

 

 
 

Median NIHSS 12 10 

Time from stroke onset to randomisation (%) 

4.5-6hr 35 35 

Awoke with symptoms 65 65 

Door – treatm. (median/min) 124 127 

Large vessel occlusion (%) 78 81 

   

mRS 0-1, 90 days - % 35 29 

% reperfusion, 24hr   

≥90% 50 28 

≥50% 72 52 

Symptomatic ICH within 36h, % 6.2 0.9 

Major improvement, 90 d. -

reduction NIHSS ≥8 or mRS 0-1 

58 49 

* Functional improvement (mRS improved by 

≥1 at 90d)                           95% CI – Adjusted 

Unadjusted 

 

0.96 – 2.49 

0.74 – 1.87 

 

 

The battle cry of “Time is brain!” reigned 

unopposed, until now. Up to 50% of patients 

with large-vessel occlusions have infarct cores 

that grow slowly, probably because of 

collateral flow in the penumbra. 

 

 

Trials comparing thrombolysis with 

thrombectomy in the late time window are 

warranted. Tenecteplase compares favourably 

to alteplase prior to thrombectomy.  

 

 

         Clearly no such caution here. 

 

“ …  the initial window of 4.5 hours … could 

now be pushed to 9 hours”.   

The summary exagerated the benefit, citing 

44% improved outcome, rather than the 

absolute difference of 6% with NNT 16.  

Professor Donnan said the results were likely 

to change treatment guidelines and practice. 

Curious, given that as author he emphasised 

“the lack of a significant between-group 

difference” and the need for further trials.  

An unsual situation where the Stroke 

Foundation misrepresents and exagerates the 

study findings and then writes the Guidleines.  

The study was of ‘wake-up” stroke with 

unknown time of onset. Strokes were mild 

with median NIHSS 6 (range 4-9). There was 

mRS 0-1 at 90 days in 53% v 42%, p = 0.02, 

ARR 9, NNT 11. but no difference in eventual 

infarct volume. The editorial: “it is important 

that clinical equipoise be maintained”. 

These updates are a review of current literature at the time of writing. They 

do not replace local treatment protocols and policy. Treating doctors are 

individually responsible for following standard of care.  


