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The Canadian Stroke Consortium read with interest the recent rapid review by CADTH1 on the evidence 
of alteplase for acute ischemic stroke. We felt it necessary to reply for several reasons: (1) despite the 
27-year history of alteplase since the NINDS publication, the rapid review limits the search to the last 
6 years, which does not reflect the totality of the evidence, (2) the process for inclusion of studies was 
questionable, leading to a strongly biased representation of the existing literature, and (3) important 
concerns from the single expert reviewer were not adequately addressed prior to publication.

Choice of Included Meta-Analyses 

In the hierarchy of evidence-based medicine, an individual patient-level meta-analysis provides the 
most reliable estimate as it involves the pooling of all available data from each trial. This allows for 
adjustments for potential confounders and is therefore considered the “gold standard”.2 The Stroke 
Thrombolysis Trialists’ Collaborative Group published a pooled meta-analysis of all double-blind RCTs 
in 20103 and in 20144 added the more recent published IST-3 trial.5 These meta-analyses provide 
clear evidence for the improvement in clinical outcomes with alteplase within the 4.5-hour treatment 
window, with earlier treatment resulting in larger absolute benefits. Additionally, pooled meta-analyses 
demonstrate benefit with alteplase across the age spectrum, stroke severity, and multiple definitions 
of good outcome.6 The CADTH rapid review excluded these important meta-analyses on the basis that 
they were without a systematic review. However, Emberson et al.4 utilized an updated systematic review 
by Cochrane and enquiry to various sources to ensure eligible trials were not omitted. Importantly, the 
CADTH rapid review neglect the advantage of pooling data, which allows for a greater inclusion of major 
trials compared to study level meta-analyses. As an example, the meta-analysis by Chen et al. (included 
in the rapid review),7 did not have access to 3 major trials in the 0- to 3-hour window, and 8 major trials 
in the 3- to 4.5-hour window that were included in Emberson et al. Selective exclusion of these important 
patient level meta-analyses leads to a very biased conclusion of the evidence for alteplase. Furthermore, 
it is unclear why the rapid review included a meta-analysis by Lan et al., a study focusing solely on minor 
stroke that included data from non-disabling stroke,8 which is not an indication for alteplase as per the 
Canadian Stroke Best Practice Guidelines.9
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Efficacy of Alteplase Within 3 Hours of Symptom Onset

In addition to the 2 NINDS trials,10 prespecified subgroup data from IST-35 and post-hoc data from ECASS 
1 and ATLANTIS support the early 0- to 3-hour treatment window. Unsurprisingly, individual patient level3 
and study level meta-analyses7,11,12 further support the 3-hour window. In a recent study on the cumulative 
fragility index of studies on alteplase within the 3-hour window confirmed the evidence is highly robust.13 
The CADTH rapid review suggests “investigating whether there is a need to re-analyze data from other 
trials,” but this has already been extensively done. An independent committee in 20048 and multiple other 
re-analyses of the NINDS trials all confirm the findings of benefit.14-19 A full description of why Hoffman et al. 
re-analysis is problematic is outlined elsewhere (see Saver et al.).14

Several problematic trials to imply uncertainty of the benefit of alteplase within the 0- to 3-hour treatment 
window were included in the rapid review. (1) The PRISMS trial,20 a trial on non-disabling deficits, which as 
mentioned above is not an indication for alteplase. (2) A NINDS retrospective subgroup analysis21 of 58 
patients with mild strokes (NIHSS 5 or less). It is highly questionable to use post-hoc subgroup data of the 
NINDS trials on minor stroke to imply uncertainty within the 0- to 3-hour window when the NINDS trials 
confirmed efficacy within that time window. 

Efficacy of Alteplase Between 3 and 4.5 Hours From Symptom Onset 

The ECASS III study closely mirrored the NINDS trials with the important exception that ECASS III enrolled 
patients in the 3- to 4.5-hour window, demonstrating a statistically significant benefit for alteplase and 
indirectly validating the findings in NINDS.22 The rapid review selectively included a recent post-hoc re-
analysis of ECASS III by Alper et al. that adjusted for baseline imbalances to imply uncertainty in the 
conclusions of ECASS III.23 However, a prior re-analysis by Bluhmki et al. in 2009 confirmed the benefit of 
alteplase was independent of any imbalances.24 The rapid review incorrectly claims that Alper et al. showed 
little-to-no difference in functional outcome after adjustment for baseline differences.23 In fact, Alper et 
al. reconfirmed the adjustments reported in Bluhmki et al., however, when Alper et al. departed from the 
original study protocol, the results were not statistically significant.23 Importantly, the results of post-hoc 
data cannot change the conclusion of an RCT, only the degree of certainty, and individual patient level 
meta-analyses provide further robust certainty for the benefit of alteplase within this time window, with 
adjustments for baseline imbalances.3,25

Conclusion 

The CADTH rapid review mentions multiple “limitations of the evidence on alteplase;” however, these 
limitations represent the selective inclusion of studies and a superficial exploration of the literature. 
As a further example, the rapid review lists the lack of generalizability to the Canadian population as a 
limitation of the evidence. Alteplase was conditionally licensed in Canada in 1999 based on the results 
of a prospective registry conducted at 60 centres across Canada that demonstrated a similar favourable 
efficacy and safety profile of alteplase as compared to clinical trials.26 The question of the benefit of 
alteplase within 4.5 hours of the onset of symptoms has already been adequately answered, and clinicians 
across Canada can be reassured that they are delivering a robust treatment with proven benefits to 
patients. Stroke researchers are now actively involved in future innovations in thrombolysis therapy. The 
recent evidence demonstrating the benefit of alteplase in wake-up stroke population, beyond 4.5 hours in 
highly selected patients, and in mobile stroke units, are only a few examples. With the recent publication of 
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the cross-Canada AcT RCT, we likely will be transitioning to tenecteplase very soon.27 We look forward to 
future publications that review the totality of the evidence when assessing the benefits of thrombolysis and 
future collaborations with CADTH incorporating a clear and open expert review process with approval of 
final drafts before publication. This is the best way forward for patient care.
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