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Objective: Comparison of endovascular thrombectomy plus standard medical care with standard 
medical care alone for the treatment of patents with acute stroke who had last been known to be 
well 6 to 24 hours earlier and who had a mismatch between clinical deficit and infarct.   
 
Methodology:  

• Design- multicenter (26 centers USA, CAN, EUR, AUS), prospective, randomized, open 
label clinical trial performed between Sept 2014 from Feb 2017 totaling 206 patients.  

• Inclusion criteria- age ≥18; acute ischemic CVA, specifically occluding the intracranial 
ICA and/or MCA-M1 as evidenced by MRA or CTA; randomization between 6 to 24 
hours of last known normal; t-PA is contraindicated; or patient has failed t-PA; NIHSS 
≥10; no significant pre-stroke disability; <1/3 MCA territory involved as evidenced by 
CT or MRI; and clinical Imaging Mismatch defined by MR-DWI or CTP defined by the 
following criteria.  

o Group A: 80 years or older; NIHSS ≥10; infarct volume < 21 mL 
o Group B: Less than 80 years old; NIHSS ≥10; infarct volume < 31 mL 
o Group C: Less than 80 years old; NIHSS ≥20; infarct volume > 31 but < 51 mL 

• Exclusion criteria- history of severe head injury < 90 days and residual neurological 
deficits; rapid improvement in neurological status to an NIHSS<10 or evidence of vessel 
recanalization prior to randomization; pre-existing neurological or psychiatric disease 
that would prohibit neurological evaluations; seizures at stroke onset; 
hypo/hyperglycemia; anemia < 7; thrombocytopenia < 50k; hyponatremia, 
hypo/hyperkalemia; acute renal failure (ESRD patients were included); known 
coagulopathy; on AC with INR > 3.0 or PTT > 3x normal; hemorrhage within the past 30 
days; contrast allergy; sustained HTN (SBP >185mmHg or DBP > 110mmHg); 
pregnancy; presumed septic embolus; CTA or MRA evidence of flow limiting carotid 
dissection; high-grade stenosis; complete cervical carotid occlusion; multiple vascular 
territory occlusions; intracranial tumor. 

• Interventions compared- Thrombectomy plus medical standard of care (N = 107) versus 
standard medical care (N = 99).  

• Outcome evaluated- utility weighted modified Rankin scale at 90 days from 0 (death) to 
10 (no Sx’s); rate of functional independence (defined as a score of 0, 1 or 2 on the 
modified Rankin scale) at 90 days. Secondary endpoints- early therapeutic response 
(decreased in >10 on NIHSS or an NIHSS of 0 or 1 on hospital day 5, 6, or 7 or discharge 
if occurring before day 5; death from any cause at 90 days; central infarct volume and 
change from baseline in the infarct volume in 24 hours; recanalization of the occluded 
vessel on CTA or MRA at 24 hours. In the thrombectomy group, a secondary end point 
was also successful re-canalization via post-procedure angiography 

o Safety end points: Stroke related deaths at 90 days; neurological deterioration 
(increase in NIHSS by 4 within 5 days not 2/2 bleed or edema); Sx ICH 
associated with an increase in NIHSS by 4 or death. 
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Comments 
 

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

  

 

1. Were patients randomized?  
 
 

Yes, they were randomly assigned in a 1:1 ratio 
using a central web-based procedure.  

2. Was randomization concealed (Blinded) 
 
  

No. It is an open label clinical trial.  

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

Yes, intention to treat analysis was utilized.  
 
 

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

The groups were largely similar with several 
important characteristics including but not 
limited to: age, initial NIHSS, infarct volume, 
occlusion site, time between last known normal 
and randomization (median ~13 hrs).  
However, there were a few exceptions as the 
groups differed with respect to: 

• Atrial fibrillation: 40% vs. 24%, 
p=0.01 

• Treatment with IV alteplase: 5% vs. 
13%, p=0.04 

• Wake up stroke: 63% vs. 47%, p=0.03 
  

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

 

1. Were patients aware of group allocation? 
 
 

Yes, they were aware if they had 
thrombectomy performed versus medical 
standard of care.  
 

2. Were clinicians aware of group allocation? 
 

Yes, they were also aware if subject had 
thrombectomy performed versus medical 
standard of care.  

3. Were outcome assessors aware of group 
allocation? 
 

Outcome assessors were likely not aware of 
group allocation as the article states, “with 
blinded assessment of end points”  

4. Was follow-up complete? Not stated explicitly in the article how many 
subjects included in the analysis were lost to 
follow up.  

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

Co-Primary Outcomes:  
1.Utility-weighted modified Rankin scale at 90 
days was 5.5 +/- a SD of 3.8 in the 
thrombectomy group and 3.4 +/- a SD of 3.1 in 
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the control group.   
 
2.The functional independence at 90 days was 
49% in the thrombectomy group and 13% in 
the control group. The functional independence 
was defined as a score of 0, 1 or 2 on the 
modified Rankin score, which ranges from 0 to 
6 (with higher scores equates to more 
disability).  

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

The adjusted difference (95% CI) was 2.0; 
(1.1-3.0) for the utility-weighted modified 
Rankin scale at 90 days.  
The adjusted difference (95% CI) was 33; (21-
44) for the functional independence at 90 days.  
The adjusted differences were estimated with 
the use of a Bayesian general linear model with 
adjustment for infarct volume at baseline.  
 
Both appear to be clinically significant as the 
adjusted difference and confidence intervals do 
not cross the values of the treatment versus 
control for the utility-weighted modified 
Rankin scale or the functional independence at 
90 days. 

D. How can I apply the results to patient 
care 

 

IV. Were the study patients similar to my 
patients?   
 

Somewhat- This was a multicenter study across 
multiple countries including the USA. Age is 
very similar to our patient population here in 
Virginia with stroke Sx’s and most patients in 
the study did have HTN as does our population 
but < 30% of patients in each group had DM. 
They also did not include other common co-
morbidities in our population such as CAD, 
heart failure, ESRD, etc. We do not generally 
order diffusion-weighted MRI or perfusion 
CT in the acute ED setting. 

1. Were all clinically important outcomes 
considered?  
 

Yes, I agree with the authors choice of 
clinically relevant outcomes including 
disability at 90 days, functional independence 
at 90 days, early therapeutic response, death 
from any cause at 90 days, neurological 
deterioration at 24 hrs. These are all clinically 
important patient-centered outcomes.  

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

There appears to be more benefit than potential 
harm. The CI’s for stroke related death at 90 
days, death from any cause at 90 days, 
symptomatic ICH at 24 hours all cross zero 
meaning there is no clinical difference between 
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the treatment and control group. However, 
there was clinically significant difference with 
neurological deterioration with the 
thrombectomy group showing less 
deterioration at 24 hours, indicating a benefit in 
the treatment group. The rate of 
symptomatic intracranial hemorrhage did not 
differ significantly between the two 
groups however the study may have been 
underpowered to assess for harms.  

 
 
 
Limitations: 

• Funded by Stryker neurovascular. Many of the authors are on their payroll may predispose to 
sponsorship bias and conflicts of interest.   

• 102 of the 105 thrombectomies were performed using the Stryker’s Trevo device and the 
other 3 patients underwent treatment with alternative endovascular devices after initial 
treatment with the Trevo device failed. Therefore, not generalizable to other devices. 

• Authors used the utility-weighted modified rankin scale instead of traditional modified 
Rankin scale used in prior stroke papers. The utility-weightd modified rankin scale gives 
more weight to good outcomes: following weights are assigned to scores 0 through 6 on the 
modified Rankin scale: 10.0, 9.1, 7.6, 6.5, 3.3, 0. The score of 10 correlates to no symptoms 
and the score of 0 correlates to death. Skews results toward the intervention. Also makes it 
difficult to compare to prior studies. Also, not as widely validated as mRS. The mRS has been 
shown to have significant interobserver variability. 

• Enrollment was stopped at 31 months because “the results of an interim analysis met the pre-
specified criterion for trial discontinuation” based on a predictive probability of superiority of 
thrombectomy of at least 95%.  May overestimate benefits, as study was not continued to 
completion, which may have prohibited regression to the mean.  

• Initially powered for a sample size of 150-500 subjects through stopped early as mentioned 
above limiting the overall small sample size which further limits the power of the study.  

• Assessment of “mismatch” between infarct size and clinical deficit may be subjective. 
Clinical deficits were not measured with multiple assessors and a  kappa-statistic.  

•  Majority of patients had infarct volumes < 10 ml which may bias toward those with less 
severe strokes 

• The experimental group had higher rates of atrial fib and wake up stroke 
 

 
 
Clinical Bottom Line: 
 This study indicates there may be an improvement in disability and functional independence 
at 90 days in patients whom present with an acute anterior ischemic stroke with last known well 6-24 
hours prior to evaluation and whom have a perfusion mismatch on imaging. Additional, non-industry 
funded studies with larger sample sizes using the traditional modified Rankin scoring system or a 
more thoroughly validated weighted mRS may help advance this research.    
 
Future pursuit: 

An interesting topic of research in the future is if the treatment of stroke will parallel that of 
MI: Should patients only get t-PA if they are too far (not within 4.5 hours from onset of stroke 
symptoms) from a comprehensive stroke center?   


