
Objectives: "The aim of the Direct Endovascular Thrombectomy vs Combined IVT and Endovascular Thrombectomy for Patients With Acute Large Vessel Occlusion in the Anterior Circulation (DEVT) trial was to test the hypothesis that endovascular thrombectomy alone was noninferior to combined IVT and endovascular thrombectomy in patients with proximal anterior circulation occlusions treated within 4.5 hours of onset." (p. 235)
Methods: This multicenter, randomized controlled, noninferiority trial was conducted at 33 stroke centers in China between May 20, 2018 and May 2, 2020. Adult patients (aged 18 years or older) with acute ischemic stroke, eligible for IV alteplase treatment within 4.5 hours of symptom onset, and with occlusion of the intracranial internal carotid artery or the first segment of the middle cerebral artery (MCA) on CT angiography or MR angiography, were eligible for inclusion. Exclusion criteria included intracranial hemorrhage and a pre-stroke modified Rankin Scale (mRS) score of 2 or more.

Patients were randomized in a 1:1 fashion to either receive endovascular therapy alone or IV thrombolysis combined with endovascular therapy. Endovascular therapy in both groups included thrombectomy with stent retrievers, thromboaspiration, intra-arterial thrombolysis, balloon angioplasty, stenting, or any combination of these therapies. Patients in the combined therapy group received IV alteplate (0.9 mg/kg, 10% as a bolus and the remainder over one hour) prior to endovascular therapy. The primary outcome was the proportion of patients with a mRS score of 0 to 2 at 90 days. The primary hypothesis was that the rate of functional independence with endovascular therapy alone would be noninferior to combined thrombolysis and endovascular therapy.
A total of 509 patients were screened for enrollment, with 235 enrolled and randomized. One patient withdrew consent, leaving 234 patients in the final analysis, with a median age of 70; 56.4% were male. There were 116 patients randomized to endovascular therapy alone and 118 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 randomized in a 1:1 ratio to either the endovascular thrombectomy alone group or combined IV thrombolysis and endovascular thrombectomy group." (p. 235)



	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?

	Yes. "The randomization procedure was web-based, and competitive recruitment was applied in this trial. Randomization allocations were created by an independent statistician with the use of SAS version 9.3 (SAS Institute Inc) to keep the study group blind." (p. 235) It is unlikely that randomization by this method could be subverted.

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. No crossover occurred and all patients were treated and analyzed according to their assigned groups.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Yes. Patients were similar with respect to age, gender, medical history, and stroke etiology, NIH stroke scores for the groups at the time of enrollment, baseline systolic blood pressure, and time to randomization.

	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 primary outcome was assessed "by 2 blinded independent mRS-certified neurologists based on video or voice recordings taken at the outpatient clinic, during a telephone or video call, or by the patient’s family." (p. 236) Adverse events were also adjudicated by a committee blinded to treatment assignment. This study is at low risk of observer bias.


	4.
	Was follow-up complete?


	Yes. Follow-up to 90 days was complete.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Sixty-three patients (54.3%) in the endovascular thrombectomy alone group achieved functional independence vs. 55 patients (46.6%) in the combined treatment group (risk difference, 7.7%; 1-sided 97.5% CI, −5.1% to ∞).
· The lower bounds of the 97.5% CI was --5.1%, which was greater than the prespecified noninferiority margin of -10%.
· The adjusted odds ratio was 1.13 (95% CI 0.71 to 1.79).

· The median 90-day mRS was 2 (IQR 1-4) and 3 (IQR 1-4) for the thrombectomy alone and combined treatment groups, respectively.
· Death within 90 days occurred in 17.2% of the thrombectomy alone group and 17.8% of the combined therapy group (risk difference -0.5%, 95% CI -10.3 to 9.2%).

· Symptomatic intracerebral hemorrhage occurred in 6.1% and 6.8% of patients in the two groups (risk difference -0.8%, 95% CI -7.1% to 5.6%).

· There was no significant difference in rates of procedure-related complications or serious adverse events.
· Quality of life, based on EQ-5D-5L scores, was similar between the groups.

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


	See above.

	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 China, 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 China compared to the US may influence the efficacy of treatments provided. Patients in China frequently arrive at the hospital by private vehicle rather than ambulance, and stroke teams are typically activated on arrival rather than while the patient is en route (external validity).

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors considered functional status, intracerebral hemorrhage, death, adverse outcomes, procedure-related complications, and quality of life.

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


	Uncertain. While this study found that thrombectomy alone was non-inferior to combined therapy for acute CVA, this study was stopped early with a very small sample size. This practice tends to overestimate treatment effects and can find benefit or noninferiority when they do not exist.


Limitations:
1. This study was conducted solely in China, where differences in healthcare delivery could affect outcomes (external validity). Validation of these results in other healthcare systems, particularly the US, will be important before changes in care are made.

2. 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.

3. Median time from ED arrival to administration of tPA was quite long at 61 minutes. Delays in care related to screening, enrollment, and randomization may have diluted the benefits of IV tPA.

4. The authors chose a noninferiority margin of -10% as their cutoff. Such a large margin may allow for significantly better outcomes with IV tPA than without.
5. Despite a planned sample size of 918 patients, only 234 were enrolled. The study was stopped early for a perceived threshold of noninferiority at the first interim analysis, a controversial practice that is even more likely to introduce bias in a noninferiority study.
Bottom Line:
This large, multicenter, randomized controlled trial concluded that thrombectomy alone was noninferior to IV thrombolysis plus thrombectomy among adult patients with an acute CVA due to a large vessel occlusion. This study was stopped early with only 235 of the planned 970 patients enrolled, a practice that tends to overestimate effect size.
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