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Purpose 

Research Question(s): 

  Does endovascular mechanical thrombectomy for acute ischemic stroke lead to 

improved clinical outcomes as compared to standard therapy with IV tPA in a meta-

analysis of existing studies? 

 What patient, imaging, treatment, or study-related factors were associated with 

improved functional outcomes? 

 

Hypotheses: 

  None Stated 

Study Purpose: 

    To perform a meta-analysis on RCTs of endovascular therapies for acute ischemic 

stroke to further clarify if endovascular therapies lead to improved clinical outcomes; 

and to identify factors related to improved outcomes. 

 

Methods 

Study Design: Meta-analysis of prospective randomized controlled trials 

 

Outcome(s) [or Dependent Variable]: 

●     Primary = Modified Rankin Score, proportional odds ratio by ordinal logistic 

regression. 

●     Secondary =  

○ mRS </= 2 vs. > 2 (functional independence) 



○ mortality at 90d 

○ revascularization at 24h 

○ symptomatic ICH within 90d 

● Also reported on heterogeneity of the data 

Intervention [or Independent Variable]: 

●     Endovascular therapy for acute ischemic stroke vs. IV tPA  

Ethics Review:  None Stated 

Research Setting: 

Meta-analysis 

 

Study Subjects / Inclusion Criteria: 

1. Published randomized trials of adults >/= 18y with acute ischemic stroke 

managed with endovascular therapy (mechanical +/- chemical) vs. standard 

medical care (i.e. tPA). 

2. Reporting outcome on modified Rankin scale (mRS). 

 Note,Each of the studies included had variable inclusion criteria… which are 

extremely important: 

- SYNTHESIS - any ischemic stroke with acute intracranial hemorrhage ruled out 

- MR RESCUE - included “large vessel occlusion” patients randomized within 8 

hours of LNW 

- MR CLEAN - "anterior proximal artery occlusion identified by angiographic 

imaging within 6 hours”  

- EXTEND-IA used CT-perfusion 

Exclusion Criteria: 

    Pilot studies 

    Not having IV tPA as the control group 

 

Study Interventions: 

    Varied… earlier studies used MERCI and Penumbra System devices; later studies 

used stent-retrieval devices 

    Variable use of IV tPA in addition to the endovascular therapy 

 

Study Groups: 

    See figure 4 for subgroups analyses 

 

Instruments/Measures Used: 

    Primary outcome is an ordinal analysis of mRS. (Figure 2), reported as an odds ratio 

     

 

Data Collection: 



    Search parameters and review of study eligibility outlined in methods suggested 

 

Data Analysis: 

    Quality assessment of studies done - high quality, low risk of bias 

     

Statistical analyses used: 

    “For all meta-analyses, outcomes were pooled using theDerSimonian and Laird 

random-effects model, with weights calculated by the inverse variance method” 

    Ordinal analysis of mRS. 

    I^2 statistic for heterogeneity between trials. 

    Statistical significance determined by two-tailed P value < 0.05. 

 

Adjustment for potential confounders?       No   

 

Results 

Study participants: 

    4193 initial studies identified; 8 selected for inclusion in meta-analysis. 

    Total of 2423 patients, of whom 1131 underwent endovascular therapy 

        demographics outlined in Table 1 and Table 2 

    Upper limit of allowed time from stroke onset was 5-12 hours (mean 3.8) 

 

Brief answers to research questions [key findings]: 

 

    In meta-analysis of all 8 trials, endovascular intervention was associated with 

significant proportional treatment benefit across the mRS scores (OR, 1.56; 95% CI, 

1.14- 2.13; P = .005; Figure 2B). 

    Endovascular therapy associated with significantly higher rates of functional 

independence at 90 days (557 of 1293 patients [44.6%]; 95% CI, 36.6%-52.8%) than 

standard treatment (351 of 1094 patients [31.8%]; 95% CI, 24.6%-40.0%), risk 

difference of 12%; making NNT = 8 to produce one more outcome of functional 

independence. 

    Rates of revascularization at 24h for endovascular therapy was 75.8% (95% CI, 

68.1%-82.2%) vs 34.1% (95% CI, 29.8%-38.7%) 

    No significant difference in rates of symptomatic ICH within 90d between groups: 

5.7% (95%, CI; 4.4%-7.3%) for endovascular therapy vs 5.1% (95%, CI; 3.9%-6.6%) for 

standard therapy (OR, 1.12; 95% CI, 0.77-1.63; P = .56; Figure 3D). 

    No significant difference in all-cause mortality: 15.8% (95% CI, 12.7%-19.3%) for 

endovascular therapy vs 17.8% (95% CI, 14.4%-21.8%) for standard therapy (OR, 0.87; 

95% CI, 0.68-1.12;P = .27; Figure 3B). 

     



    Substantial heterogeneity (I 2 = 75.4%) was detected in the outcome of functional 

improvement. This means that differences in outcomes between trials were unlikely 

to be due from random chance from sampling error; rather that differences in study 

population, intervention, outcome measurement likely contributed to these 

differences. 

 

    Subgroups with significantly better functional outcomes included 

● confirmed proximal arterial occlusion (OR, 2.24; 95% CI, 1.72- 2.90, P for 

interaction <.001) 

● combined IV tPA AND endovascular therapy (OR, 2.07; 95% CI, 1.46-2.92; P for 

interaction = .018)) 

● use of stent retriever for mechanical thrombectomy (OR, 2.39; 95% CI, 1.88-

3.04; P for interaction <.001) 

 

 

 

 

1st Generation: 

MERCI Retriever 

 
Penumbra System 

 
 

 

2nd Generation (stent retriever): 



 
 

Limitations: 

● It’s odd to do a meta-analysis on trials with such variable methods and 

inclusion criteria; this doesn't give us a more accurate depiction of one 

consistent study population of whom my understanding was limited due to 

small sample size. I think the subgroup analyses are more valuable than the 

combined primary outcome. 

● Ordinal analyses are not intuitive as comparisons between cut-points of 

discreet variables; i.e. it’s easier to understand and explain to a patient the 

chance of being functional independent (mRS of 2 or less)… rather than some 

statistically significant shift in the numbers toward a more positive outcome. 

● Limitations are also related to limitations of the studies themselves; the last 4 

of which were all stopped earlier after the positive outcomes in MR CLEAN. 

 

 

Clinical Implications 

Applicable? 

    Yes. These are broad populations of patients with acute ischemic stroke. The 

inclusion criteria are narrow, but well-defined… for the individual trials. 

Feasible? 

    Yes and no. These trials use technologies to identify inclusion that are available at 

tertiary centers (non-con CT for ASPECTS, CTA/MRA/angiography to identify large 

vessel occlusion; CT-Perfusion is certainly available to us at MMC and already 

routinely used). A major challenge is transporting patients to the 

neurointerventionalist to have these procedures done; which is variably feasible. 

 



Clinically relevant? 

    Yes, but only for a small number of patients. Wesley George et al. in their post 

on EM Docs in 2015 discussed the small size of this population, stating,  “...that 

population is a fraction of the stroke patients that arrive in the emergency room. 

EXTEND-IA recruited only 0.3 patients per center per month and ESCAPE did not fare 

much better with 1.44. In the SWIFT-PRIME trial, it took nearly 2 years in 39 

different centers to enroll 196 patients.”  

    It is reasonable to ask how much we are willing to invest finite resources in building 

infrastructure to identify and rapidly transfer the small number of endovascular 

therapy candidates among all acute ischemic strokes. 

 

Comments: 

 

Level of evidence generated from this study 

 

Ia: evidence obtained from meta-analysis of randomized controlled trials 

Ib: evidence obtained from at least one randomized controlled trial  

IIa: evidence obtained from at least one well-designed, controlled study without 

randomization 

IIb: evidence obtained from at least one other type of well-designed quasi-

experimental study 

III: evidence obtained from a well-designed, non-experimental study 

IV: expert committee reports; expert opinion; case study; case report 

 

Additional Comments/Discussion/Notes 

 

● Most important is to remember that this therapy has demonstrated benefit in a 

very small subset of patients with acute ischemic stroke. 

● EXTEND-IA was the first to use RAPID penumbral imaging (CT-P) 

● "The main difference was that the 5 new studies required documentation of 

occlusion, had a time window goal of <6 hours for recanalization (except 

REVASCAT <8 hours), and for the most part used stent-retrievers that achieved 

faster and more complete recanalization than previous studies.” -James C. 

Grotta and Werner Hacke. Stroke Neurologist’s Perspective on the New 

Endovascular Trials Stroke. 2015; STROKEAHA.115.008384, 

https://doi.org/10.1161/STROKEAHA.115.008384 

https://doi.org/10.1161/STROKEAHA.115.008384

