
Objectives: “to evaluate whether the outcomes with mechanical thrombectomy alone were noninferior than the outcomes with combined thrombolysis and mechanical thrombectomy.” (p. 245)
Methods: This multicenter, randomized controlled, noninferiority trial was conducted at 23 stroke centers in Japan between January 2017 and July 2019.  Adult patients aged 18 to 85 years presenting with an acute stroke involving occlusion of the internal carotid artery or the first segment (M1) of the middle cerebral artery on MR angiography (MRA) or CT angiography (CTA), and meeting criteria for a lower dose of alteplase (0.6 mg/kg) within 4.5 hours of onset according to Japanese guidelines, were eligible for enrollment. Patients were further required to have an Alberta Stroke Protocol Early CT Score (ASPECTS) of 6 to 10 or a Diffusion-Weighted Imaging (DWI)-ASPECTS score of 5 to 10 as well as an initial NIHSS score of 6 or greater, and were required to be functionally independent prior to the stroke (modified Rankin Scale [mRS] score of 0 to 2).
Patients were randomized in a 1:1 fashion to receive either alteplase (0.6 mg/kg) plus mechanical thrombectomy, or mechanical thrombectomy alone. Thrombectomy could be accomplished using “any device approved by the Ministry of Health, Labour, and Welfare of Japan.” The primary outcome was a favorable functional outcome, defined as the proportion of patients with a mRS score of 0 to 2 at 90 days, with a noninferiority margin for the odds ratio of 0.74. Secondary outcomes included shift analysis of mRS scores (ordinal logistic regression), a mRS score of 5 or 6, a mRS score of 0 or 1, a mRS score of 0 to 3, mortality at 90 days, successful reperfusion following thrombectomy, and recanalization on 48-hour CTA or MRA. Adverse outcomes included intracerebral hemorrhage (ICH) 36 hour after onset, symptomatic ICH, and other major bleeding events.
A total of 204 patients were enrolled, with a median age of 74 years; 62.7% were men and the median NIHSS score was 18. Of these, 101 were randomized to mechanical thrombectomy alone and 103 were randomized to combined therapy.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. “Patients were randomly assigned in a 1:1 ratio to 1 of 2 treatment groups using a web-based data management system: the mechanical thrombectomy alone group or the combined group. Using a stratified permuted block method (a block size of 4), we balanced the number of patients into the 2 treatment groups of each hospital.” (p. 245)

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Likely yes. The authors report that a “web-based data management system” was used to randomize patients, but provide no specific information on how the randomization sequence was generated or how the system was used to allocate patients to their groups. Despite limited reporting, it seems likely that allocation concealment occurred.

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. “In the primary analysis, patients were analyzed according to the group to which they were randomized.” (p. 246) This was an intention-to-treat analysis.



	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Mostly yes. Patients were similar with respect to gender, past medical history, baseline blood pressure, site of occlusion, NIHSS score, ASPECTS score, mRS score prior to stroke, and time to interventions. Patients receiving mechanical thrombectomy alone were less likely to be male (55% vs. 70%)

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	Yes. This was an open-label study. While it would have been possible to blind patients and clinicians with a placebo infusion, this was not done. There is some risk of performance bias on the part of both patients and clinicians.

	2.
	Were clinicians aware of group allocation?


	Yes. See above.

	3.
	Were outcome assessors aware of group allocation?


	No.

"The mRS score was assessed by physical examination or telephone interview at 90 days after onset by site personnel who were blinded to treatment group assignment." (p. 246)
"...a core imaging assessment committee (2 expert neurologists, S.F. and T. Hirano), who were blinded to the intervention, independently reassessed the occlusion site, ASPECTS, and presence of intracerebral hemorrhage as pre- specified adverse events." (p. 246)
The authors did a commendable job limiting the risk of observer bias.

	4.
	Was follow-up complete?


	Yes. Outcome data was available for all patients in both the intention-to-treat and per-protocol analyses.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· A favorable neurologic outcome was observed with similar frequency in the mechanical thrombectomy alone group (59.4%) and combined therapy group (57.3%).
· Odds ratio 1.09, 1-sided 97.5% CI 0.63 to ∞.
· As the lower bounds of the CI are less then the prespecified margin of 0.74, this study did not prove the mechanical thrombectomy alone is noninferior to combined therapy.

· Similar results were obtained in the per-protocol analysis: OR 1.06, 1-sided 97.5% CI 0.60 to ∞.

· Mechanical thrombectomy alone was not associated with a favorable shift in the distribution of the mRS score at 90 days (OR 0.97, 1-sided 97.5% CI 0.60 to ∞).
· Death at 90 days occurred with similar frequency in the mechanical thrombectomy (7.9%) and combined therapy (8.7%) group: OR 0.90, 95% CI 0.33 to 2.43).

· There was no difference between the groups with regard to successful reperfusion after thrombectomy.

· For adverse outcomes:

· The incidence of any ICH at 36 hours was less common in the thrombectomy alone group (OR 0.50, 95% CI 0.28 to 0.88).
· There was a nonsignificant trend toward decreased incidence of symptomatic ICH in the thrombectomy alone group (OR 0.65, 95% CI 0.25 to 1.67).

	2.
	How precise was the estimate of the treatment effect?


	See above. This was not a very large study, and the resulting CIs are rather wide.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Likely yes. While this study was conducted exclusively in Japan, where rates of comorbidities may different from our institution, it seems likely that patients being treated for acute ischemic CVA would respond similarly to the interventions provided. Differences in healthcare delivery in Japan compared to the US may influence the efficacy of treatments provided. Specifically, a different dose of alteplase is routinely used in Japan (0.6 mg/kg) compared to the US (0.9 mg/kg) (external validity).

	2. 
	Were all clinically important outcomes considered?


	Mostly yes. The authors considered functional status, intracerebral hemorrhage, death, adverse outcomes, and procedure-related complications. They did not evaluate quality of life.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Uncertain. While this study did not manage to prove the noninferiority of mechanical thrombectomy alone for acute CVA, it was clearly underpowered to do so. Despite finding an higher proportion of patients with a favorable neurologic outcome in the thrombectomy group compared to the combined therapy group, the lower bound of the 1-sided 97.5% CI was still less than the prespecified margin for noninferiority.


Limitations:
1. No attempt was made to blind clinicians or patients to group allocation, which would have been very feasible. It is possible (though unlikely) that performance bias could therefore have influenced outcomes.
2. Ten enrolled patients (5% of the cohort) did not meet inclusion criteria with a mRS score > 2. While these patients were excluded from the per-protocol analysis, they were included in the primary intention-to-treat analysis.

3. The study clearly underpowered, as the authors found an increased incidence of the primary outcome in the thrombectomy alone group, and yet the study was still unable to prove noninferiority.

4. Differences in standard care in Japan compared to the US—including differences in alteplase dosing—could potentially impact outcomes and dilute the benefits of systemic thrombolysis (external validity).
Bottom Line:
This multicenter, randomized controlled trial failed to demonstrate the noninferiority of mechanical thrombectomy alone compared to IV thrombolysis with thrombectomy among patients with acute CVA due to large vessel occlusion (OR 1.09, 1-sided 97.5% CI 0.63 to ∞). The study was limited primarily by a small sample size that was underpowered to prove noninferiority despite a higher proportion of patients in the thrombectomy group having a favorable outcome.
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