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Objective:  
To determine if the time to initiate IV thrombolysis for acute ischemic stroke could be extended from 
4.5 to 9 hours for patients who are shown to have ischemic but not yet infarcted brain tissue on 
imaging. “We tested the hypothesis that intravenous thrombolysis with alteplase initiated between 4.5 
and 9.0 hours after stroke onset or on awakening with stroke symptoms  would provide a benefit in 
patients who had a small core volume of cerebral infarction that was disproportionate to a larger 
area of hypoperfusion.” 
 
Methodology  
 
Design: multicenter, randomized, placebo-controlled trial; enrolled patients between 2010 and 2018 
that took place in Australia, New Zealand, Finland and Taiwan 
 
Inclusion and exclusion criteria: 
 
Inclusion criteria: 
1. Were at least 18 years of age 
2. Had excellent functional status before enrollment (defined by a score of <2 on the modified Rankin 
scale, on which scores range from 0 [no neurologic deficit] to 6 [death]) 
3. Had a stroke with a clinical severity score at presentation of 4 to 26 on the National Institutes of 
Health Stroke Scale (NIHSS), on which scores range from 0 to 42, with higher 
scores indicating greater deficit 
4. Had hypoperfused, but salvageable regions of brain detected on automated perfusion imaging. (CT 
or MRI. Viable brain tissue had greater than 30% of normal blood flow in the affected region.) 
 
Occlusion of a large cerebral vessel was not a prerequisite for inclusion. Imaging techniques included 
CT perfusion imaging or perfusion-diffusion MRI, and images were processed with the use of a 
research version of RAPID automated software (Stanford University and iSchemaView). 
 
Exclusion criteria: 
Patients were not eligible if the investigator was considering the use of endovascular thrombectomy at 
the time of enrollment. Also: Intracranial hemorrhage, rapidly improving symptoms, eligible for 
endovascular therapy,  Pre-stroke mRS score of ≥2 , contraindication to contrast agents, ischemic core 
>1/3 MCA territory, terminal illness, any condition that could impose hazards to the patient in the 
judgment of the investigator, other usual contraindications to use of TPA. 
 
Interventions compared:  
The patients were randomly assigned, in a 1:1 ratio, to receive either alteplase (0.9 mg per kilogram of 
body weight [maximum, 90 mg], administered intravenously as a 10% bolus and 90% infusion over 1 
hour) or matching placebo.  
 
Patients were randomized to receive either alteplase (n=113) or placebo (n=112). 
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Outcomes evaluated:  
The primary outcome was a score of 0 or 1 on the modified Rankin scale at 90 days (indicating an 
excellent functional outcome with a return to all usual activities). 
 
The secondary clinical outcomes were the score (0 to 6) on the modified Rankin scale at 90 days (with 
the distribution of scores in each trial group used in an ordinal analysis to assess functional 
improvement); a score of 0 to 2 on the modified Rankin scale at 90 days (indicating functional 
independence); and percentages of reperfusion of at least 50% and of at least 90% at 24 hours after the 
intervention (defined as ≥50% and ≥90% reductions, respectively, in the volume of the perfusion 
lesion in which there had been a delayed arrival of an injected tracer agent exceeding 6 seconds).19 
 
The prespecified tertiary outcomes were recanalization at 24 hours after stroke (defined as a score of 2 
or 3 on the Arterial Occlusive Lesion scale [range, 0 to 3], indicating partial or complete opening of 
the artery, respectively, with the presence of distal blood flow)20 in the patients who had occlusion of 
a cerebral vessel detected on CT or MR angiography at baseline; and major neurologic improvement 
(defined as a reduction in the NIHSS score of ≥8 points or a score of 0 or 1 within 24 hours, 72 hours, 
and 90 days after the intervention). Safety outcomes were death within 90 days after the intervention 
and symptomatic intracranial hemorrhage, which was adjudicated in a blinded manner by a central 
panel of stroke neurologists and neuroradiologists as parenchymal hematoma 
type 2 (confluent blood clot occupying >30% of the infarct with substantial mass effect) within 36 
hours after intervention, accompanied by an increase of at least 4 points in the NIHSS score from 
baseline. 
 
 
 
 

Comments 
 

A. Are the results of the study valid? 
Answer questions below 

  

 

1. Were patients randomized?  
 
 

Yes. Randomization was performed through a 
centralized website, with stratification according 
to geographic region (Australia, New Zealand, 
and Finland vs. Taiwan) and time of intervention 
(>4.5 to 6.0 hours after stroke onset, >6.0 to 9.0 
hours after stroke onset, or on awakening with 
stroke symptoms). 
 

2. Was randomization concealed (Blinded) 
 
  

Unspecified though likely based upon 
computerized allocation  

3. Were patients analyzed in the groups to which 
they were randomized?    

Uncertain. Authors did not report on any losses to 
follow up though they estimated and adjusted for 
a loss of 90 patients. No mention of how they 
applied intention-to-treat analysis to account for 
these patients lost to follow-up.  
 

4. Were patients in the treatment and control 
groups similar with respect to known prognostic 
factors? 

Uncertain. Table 1 demographic data is limited. 
There was a higher rate of atrial fibrillation in the 
intervention group (41% vs. 32). Also, no 



EVMS Emergency Medicine Journal Club 
Therapy Worksheet 

 
 
 
 

reporting on comorbidities. 

B. Did experimental and control groups retain 
a similar prognosis after the study started 
(answer the questions below)? 
 

 

1. Were patients aware of group allocation? 
 

No. Patients were blinded to treatment arm. 
 

2. Were clinicians aware of group allocation? 
 

No. Clinicians were blinded to treatment arm  
 

3. Were outcome assessors aware of group 
allocation? 
 

No. Radiologists andoutcome assessors were 
blinded to treatment arm 

4. Was follow-up complete? Uncertain. No mention of whether any patients 
were lost to follow-up at 90 days.  

C. What were the results?  
1. How large was the treatment effect? 
(difference between treatment and control group).  

Primary outcome:  excellent functional outcome 
at 90 days (modified Rankin scale score of 0-1): 
35.4% in alteplase group vs. 29.5% in placebo 
group 
Adjusted risk ratio – better in alteplase group 
1.44 (95% C.I. 1.01-2.06), p=0.04 
ARR 1.44 (p value 0.04)   NNT 16.9 
 
Unadjusted risk ratio – no significant difference 
1.2 (95% C.I. 0.82-1.76), p=0.35 
 
Secondary outcome did not show difference in 
distribution of scores regarding functional 
outcomes 
 
Tertiary Outcomes: 

1. Major neurologic improvement (reduction 
in NIHSS score of at least 8 points or a 
score of 0/1) NO DIFFERENCE AT 90 
DAYD 

2. Safety outcomes: Death at 90 days, NO 
DIFFERENCE 

3. Symptomatic	intracranial	haemorrhage	
within	36	hours	6.2%	vs.	0.9%	

Adjusted	OR	7.22	(95%	C.I.	0.97-2.4)	
Unadjusted	OR	6.94	(95%	C.I.	0.86-55.7)	
CI	just	under	1.0	though	trend	is	toward	
significance.	

 
2. How precise was the estimated treatment effect 
at a 95% confidence interval?  

As. Above.  

D. How can I apply the results to patient care  
IV. Were the study patients similar to my 
patients?   
 

Hard to say. Non-US patient population. No 
reporting on co-morbidities.  
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1. Were all clinically important outcomes 
considered?  
 

Reperfusion outcomes may not be patient 
centered. mRS is subjective and known to have 
high inter-rater variability particularly in the 
middle ranges of the scale.  
 

 
2. Are the likely treatment benefits worth the 
potential harms and costs?  
 
 

 
Symptomatic intracerebral hemorrhage:  
6.2% (alteplase) vs 0.9% (placebo) 
NNH 18.9 
adjusted risk ratio, 7.22; 95% CI, 0.97 to 53.54; 
P=0.053) which suggests non-significance 
(crosses 10 however, the weight of distribution of 
the CI favors harm. Suggests underpowered 
though concerning for potential harm.  
 
Needs further investigation  
 

 
 
 
Limitations: 
1. premature termination of recruitment at 73% of the planned sample size.  
2. unable to show a significant difference in the secondary outcome of functional improvement, as 
gauged by the 95% confidence interval in an ordinal analysis. In contrast to the adjusted analyses 
emphasized in the results of the trial, the findings from the unadjusted analyses of primary and 
secondary outcomes did not differ significantly between trial groups. However, imbalances in the 
baseline covariates of age and clinical severity of stroke occurred in favor of the placebo group. 
3. “door-to-needle time” of approximately 2 hours was longer than recommended in the 
guidelines. 
4.  The majority of patients in the trial had large-vessel occlusion. Since the initiation of the trial, 
endovascular thrombectomy has been introduced for certain patients, who would have been eligible 
for our trial. 
5. No mention of how many patients were screened and what percentage of patients screened were 
entered. There may be significant selection bias based upon the clinicians ability to decline entry 
based upon “any condition that could impose possible hazards.”  
6. Industry sponsored both medications and CT/MRI software provided by industry. All authors are on 
the sponsors payroll which may be a source of bias and conflict of interest.  
 
 
Clinical Bottom Line: 
 
The use of alteplase therapy in select patients who had a favorable perfusion imaging profile between 
4.5-9 hours after stroke onset or on awakening with stroke symptoms may resulted better 90 day mRS 
outcomes when compared to placebo.  
 
Limited power of conclusions as a result of premature termination of study and lack of significant 
between group differences in the secondary outcome of functional improvement –further investigation 
needed 
 
Symptomatic intracranial hemorrhage occurred more in the alteplase group than placebo.  
 
 


