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Research Questions 

1. What is the clinical effectiveness and clinical benefit of endovascular thrombectomy for 

patients who have undergone ischemic stroke? 

2. What is the cost-effectiveness of endovascular thrombectomy for patients who have 

undergone ischemic stroke? 

Key Findings 

Six health technology assessments, 34 systematic reviews (26 with meta-analyses and two 

indirect treatment comparisons), 14 meta-analyses (unknown if literature search was 

systematic), and 12 economic evaluations were identified regarding endovascular 

thrombectomy for patients who have undergone ischemic stroke. 

Methods 

This report makes use of a literature search developed for a previous CADTH report. The 

original literature search was conducted in July 2015 on key resources including PubMed, 

The Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, ECRI, Canadian and major international health technology agencies, as well as 

a focused Internet search. Methodological filters were applied to limit retrieval to health 

technology assessments (HTAs), systematic reviews (SRs), meta-analyses (MAs), and 

economic studies. Where possible, retrieval was limited to the human population. The 

search was also limited to English language documents published between January 1, 

2010 and July 16, 2015. For the current report, database searches were rerun on May 14, 

2018 to capture any articles published since the initial search date. The search of major 

health technology agencies was also updated to include documents published since July 

2015. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

 

Table 1: Selection Criteria 

Population Adults patients who have had an ischemic stroke whose clots have been visualized using either computed 
tomography angiography (CTA) or magnetic resonance angiography (MRA) 

Intervention Endovascular thrombectomy therapy 

Comparator Q1-2: Standard of care (pharmacological therapy with tissue plasminogen activator [TPA]); 
          Standard treatment (includes stabilization and the provision of rehabilitation services) 
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Outcomes Q1:    Clinical effectiveness and clinical benefit (e.g., but not limited to, post-stroke functional 
          outcomes/levels of independence, mortality, less disability and improved recovery versus  
          standard of care), safety (harms and risks) 
Q2:    Cost-effectiveness (e.g., cost per increase in QALY, cost per hospitalization avoided, costs per 
          rehabilitation avoided) 

Study Designs Health technology assessments, systematic reviews, meta-analyses, economic evaluations 

 

Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by economic evaluations . 

Six health technology assessments, 34 systematic reviews (26 with meta-analyses and two 

indirect treatment comparisons), 14 meta-analyses (unknown if literature search was 

systematic), and 12 economic evaluations were identified regarding endovascular 

thrombectomy for patients who have undergone ischemic stroke. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

Six health technology assessments,1-6 34 systematic reviews7-11,13-18,20-22,25,28,30,32,34,36-43,46-

47-49,50,51-52 (26 with meta-analyses7-10,13-18,20-22,28,32,34,36-43,46-47 and two indirect treatment 

comparisons48-49), 14 meta-analyses (unknown if literature search was systematic),12,19,23-

24,26-27,29,30,31,33-35,42,44 and 12 economic evaluations53-64  were identified regarding 

endovascular thrombectomy for patients who have undergone ischemic stroke. Most 

studies found results that favoured the use of mechanical thrombectomy in patients with 

acute ischemic stroke. Mechanical thrombectomy was found to be clinically effective, safe, 

and cost-effective (in Canadian dollars and other currencies from around the world). Further 

detail is provided in Tables 2 and 3. 

Table 2: Summary of Included Health Technology Assessments 

First Author, 
Year 

Population Interventions Comparators Clinical and Economic Conclusions 

Institute of Health 
Economics, 20171 

Adults patients 
with acute 
ischemic stroke 

EVT with or 
without IV tPA 

IV tPA Clinical 

 Strong evidence suggested that EVT/IV tPA 
was superior over IV tPA alone in improving 
functional outcomes 

 No strong evidence that specific patient 
groups should be excluded from receiving 
EVT 

 Future studies with prospective study 
designs and larger sample sizes are 
needed to understand maximal benefits and 
potential harms with EVT 

 
Economics 

 An increase in access to EVT means the 
determined strategy becomes more efficient 
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First Author, 
Year 

Population Interventions Comparators Clinical and Economic Conclusions 

Sevick, 20162 Adult patients with 
acute ischemic 
stroke 

EVT  IV tPA 
 Standard 

medical 
therapy 

 tPA only 

Clinical 
 EVT resulted in 2.23 times more patients 

with functional independence 

 A non-statistically significant decrease in 
mortality was found in EVT 

 EVT was clinically effective with no 
increase in adverse events  
 

Economics 

 With a time frame of at least 1 year, EVT 
was found to be cost-effective using a 
willingness to pay threshold of $50,000 per 
QALY 

Fronsdal, 20163 

 

Note: this report is 
in Norwegian, 
however, the 
abstract is reported 
in English 

Patients with 
acute ischemic 
stroke 

Mechanical 
thrombectomy 
with standard 
therapy 
(thrombolysis) 

Standard therapy 
(thrombolysis) 

Clinical 
 When comparing mechanical 

thrombectomy as an additional treatment to 
thrombolysis compared to thrombolysis, no 
difference in mortality was found 

 Functional loss decrease with 
thrombectomy 

 Health-related quality of life after 65-90 
days was better following thrombectomy, 
however, this was found in low-quality 
studies 

 It was found that the risk of recurrent 
strokes at 90 days were possibly higher 
after thrombectomy, but the quality of 
evidence was low 
 

Economics 
 Costs associated with thrombectomy as 

additional treatment to thrombolysis 
covering procedure, diagnostic imaging and 
transport were estimated to be 84,331NOK 

Health Quality 
Ontario, 20164 

Patients with 
acute ischemic 
stroke 

Mechanical 
thrombectomy 
(with or without 
IVT) 

IVT  Clinical 
 When comparing mechanical 

thrombectomy (with or without IVT) to IVT 
alone, there was a higher statistically 
significant rate of functional independence 
in patients treated with mechanical 
thrombectomy 

 No difference in mortality or symptomatic 
intracerebral hemorrhage was found 

 
Economics 

 Mechanical thrombectomy was associated 
with an incremental cost-effectiveness ratio 
of $11,990 per QALY gained 

Health Information 
and Quality 
Authority, 20165 

Patients with 
acute ischemic 
stroke 

Mechanical 
thrombectomy 
plus standard 
medical care 

Standard therapy Clinical 
 Mechanical thrombectomy was found to be 

a safe and effective procedure when 
provided with standard medical care within 
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First Author, 
Year 

Population Interventions Comparators Clinical and Economic Conclusions 

with IVT 6 to 12 hours of stroke onset 
 Mechanical thrombectomy was significantly 

more likely to result in functional 
independence 

 There was no increased risk of all-cause 
mortality at 90 days with mechanical 
thrombectomy 

 The intervention was not associated with a 
higher overall rate of recurrent ischemic 
stroke within 90 days 

 
Economics 

 Mechanical thrombectomy was likely to be 
considered cost-effective relative to a 
willingness-to-pay threshold of $20,000CAN 
per QALY 

Wild, 20166 

 

Note: this is a 
German summary 
from the original 
EUnetHTA report 

Patients with 
ischemic stroke 

Mechanical 
thrombectomy 
plus standard 
therapy 

Standard therapy Clinical 

 When comparing mechanical 
thrombectomy as an additional treatment to 
standard treatment to standard treatment 
alone, morbidity and functionality was 
improved 

 Patients treated with the intervention had 
better results with activities of daily living 

 No difference was found on overall mortality 

 An increase in cerebral hemorrhage was 
observed in the intervention group, 
however, symptomatic intracranial 
hemorrhages found no statistically 
significant differences 

 
Economics 

 No economic information provided 

EVT =  endov ascular therapy ; IV = intrav enous; IVT = intrav enous thromboly sis; QALY = quality  adjusted lif e y ears; tPA = tissue plasminogen activ ator 

 

Table 3: Summary of Evidence Identified in the Systematic Reviews, Meta-Analyses, and 
Economic Evaluations 

Interventions 
Number of 

Studies 
Populations Conclusions 

Systematic Reviews with/without Meta-Analyses 

Endovascular Mechanical Thrombectomy 

EMTa or EMT added to 
medical treatment8-9,11,13,15-

16,18,20,22,25,28,32,38-41,47,50 

 

18  Patients with mild 
stroke due to LVO8 

 Patients >80 years 
of age with acute 
stroke9 

 Patients with acute 
MCA M2 segment 

Clinical 

 Good functional recovery and may allow at least  
1 in 4 patients >80 years of age to regain 
functional independence at 3 months.9 

 Most patients with acute M2 occlusions achieved 
functional independence with EMT.11 

 Of the EMT that could be safely accessed, EMT 
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Interventions 
Number of 

Studies 
Populations Conclusions 

occlusions11 

 Patients with M2 
segment 
occlusions of the 
MCA15-16 

 Patients with 
AIS32,38,41,50 (EMT 
when compared 
with medical 
treatment)13,18,22,25,

39-40 

 Patients with 
proximal occlusive 
stroke and limited 
core infarct, treated 
within 6 hours20 

 Patients with AIS 
caused by a 
proximal 
intracranial 
occlusion28 

 Patients with 
anterior circulation 
stroke47 

was associated with improved40 or high15 
functional independence  and recanalization 
rates.15 

 In patients selected with imaging to exclude large 
core infarcts, EMT achieved similar rates of 
recanalization and functional outcome as 
standard of care.20 

 Evidence favoured a combination of EMT with 
standard therapy.25 

 EMT produced improved functional39 or good18 or 
superior22 clinical outcomes.18 

 Earlier EMT may produce enhanced functional 
benefit.22 

 EMT associated with higher rates of angiographic 
revasculaization.39 

 EMT reduced long-term disability in select 
patients with AIS cause by LVO.50 

 In patients with mild stroke due to LVO, EMT with 
IV tPA had better 90-day functional outcome.8 

 EMT significantly improved functional 
independence in appropriately selected patients 
with AIS.28 

 EMT with IV thrombolysis was more likely to 
result in better functional outcomes32 in selected 
patients.41 

 EMT, independent of pre-treatment with IV 
thrombolysis, was efficacious in patients with 
emergent large-vessel occlusion.38 

 EMT improved good outcomes after anterior 
circulation stroke.47 

 
Safety 

 Patients experienced a modest rate of sICH.11 
 EMT may be associated with an increased risk of 

hemorrhage.15 

 EMT of M2 MCA occlusions appeared to be as 
safe as that of main trunk MCA occlusions.16 

 EMT was comparable in terms of clinical 
outcomes and hemorrhagic complications.16 

 The risk of ICH may increase after EMT.13 
 The risk of sICH13,18 and mortality18 may be 

similar when compared with medical treatment. 

 In patients selected with imaging to exclude large 
core infarcts, EMT was associated with a 
significant increase in mortality but no increase in 
sICH.20 

 No difference in sICH and all-cause mortality at 
90 days between EMT and medical treatment.39 

 No significant differences were observed between 
EMT and IV thrombolysis alone in all-cause 
mortality or the incidence of sICH at 3-months 
follow up.32 
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Interventions 
Number of 

Studies 
Populations Conclusions 

EMT with or without 
stenting10 

1  Anterior stroke 
patients with 
ECD10 

Clinical 
 Successful reperfusion rates in stroke patients 

with tandem lesion when acute stenting also 
used.10 

Stent-Retriever Thrombectomy 

EMTa or EMT added to 
medical treatment7,17,36-

37,43,45-46 

7  Acute anterior 
ischemic stroke 
patients with 
tandem occlusion17 

 Patients with acute 
anterior circulation 
stroke36 

 Patients with 
AIS37,43,46 due to 
LVO7,45 

Clinical 
 Acceptable efficacy  was associated with SRT 

with emergency stenting when compared to 
natural history.17 

 SRT restores brain reperfusion in 4 of 5 treated 
patients, allowing favourable clinical outcomes in 
1 of 2 AIS patients with LVO.36 

 SRT may achieve a high rate of 
recanalization.43,46 

 SRT appeared to be a effective therapeutic 
option45 with good clinical outcomes.46 

 When compared to medical treatment alone, 90-
day functional outcomes were improved.7 

 In conjunction with recombinant tPA, SRT was 
associated with significant improvement in 
functional independence after 90 days post-AIS 
compared with recombinant tPA alone.37 

 
Safety 

 Acceptable safety was associated with SRT with 
emergency stenting when compared to natural 
history.17 

 SRT was safe in patients with acute anterior 
circulation stroke.36 

 SRT had a relatively good safety profile.43,45-46 

 No impact on mortality or risk of sICH.7 

Direct Aspiration First Pass Technique EMT 

ADAPT EMT14,21 2  Patients with AIS 
due to LVO13 

 Patient with AIS21 

Clinical 

 When compared with SRT, the pooled results 
were comparable with recent RCTs that 
demonstrated benefit of EMT over intra-arterial 
medical treatment.14 

 ADAPT and aspiration  thrombectomy were 
associated with excellent clinical outcomes and 
high recanalization rates.21 

Literature Searchb with Meta-Analyses 

EMTa or EMT added to 
medical treatment12,19,23-24,26-

27,29,30,31,33- 35,42,44 

14  Patients with 
AIS12,24,27,29,31,33 

 Patients with AIS 
caused by 
occlusion of the 
proximal anterior 
artery circulation26 

 Solitaire device 

Clinical 

 EMT with Solitaire device was highly effective 
and substantially reduced disability.23 

 EMT was more effective than IV thrombolysis 
alone.24 

 EMT was of benefit to most patients, regardless 
of patient characteristics or geographic location, 
with AIS caused by occlusion of the proximal 
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Interventions 
Number of 

Studies 
Populations Conclusions 

used in patients 
with anterior 
circulation 
ischemic stroke 
(EMT compared 
with standard 
care)23 

 Patients with acute 
basilar artery 
occlusion (EMT 
compared with 
thrombolysis)30 

 Patients with AIS 
caused by arterial 
occlusion of 
proximal anterior 
circulation19 

 Patients with 
ischemic stroke34,42 

 Patients with large 
vessel stroke35 

anterior artery circulation.26 
 EMT combined with standard of care likely an 

effective and promising treatment.29 

 EMT led to better short-term clinical outcomes 
and higher recanalization rates when compared 
with thrombolysis.30 

 EMT was superior to both IV thrombolysis and 
standard treatment in providing functional 
improvement at 90 days.31 

 Compared with the best medical treatment, there 
were ~80% higher odds of achieving a favourable 
or excellent outcome at 3 months with EMT.33 

 Significantly increased the functional benefit of 
endovenous thrombolysis.19 

 In selected patients, EMT + IV thrombolysis 
performed within 6 to 8 hours after large vessel 
ischemic stroke in the anterior circulation 
provides better functional outcomes.34 

 Earlier treatment with RMT + medical therapy 
was associated with lower degrees of disability at 
3 months (with the benefit becoming 
nonsignificant after 7.5 hours) when compared to 
medical therapy alone.35 

 EMT after usual care was associated with 
(substantially)44 improved functional (clinical)44  
outcomes compared with usual care alone.42 

 EMT (with or without IV thrombolysis) led to 
improved functional independence.27 

 No significant differences in mortality, 
hemicraniectomy , ICH, or cerebral edema rates 
were observed between arms.27 

 
Safety 

 Post-EMT, patients had an increased risk for 
recurrent strokes, subarachnoid hemorrhage, and 
vasospasms.12 

 EMT with Solitaire device was safe.23 

 EMT was safe.24 

 EMT was associated with improved survival in 
patients with acute basilar artery occlusion when 
compared with thrombolysis.30 

 EMT was  superior to both IV thrombolysis and 
standard treatment in reducing mortality rates at 
90 days.31 

 Risk of sICH similar between EMT and best 
medical treatment in patients with AIS.33 

 No reduction in safety.19 

 In selected patients, EMT + IV thrombolysis 
performed within 6 to 8 hours after large vessel 
ischemic stroke in the anterior circulation 
produced no increased detrimental effects.34 

 EMT after usual care was relatively safe, with no 
excess ICH.42 
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Interventions 
Number of 

Studies 
Populations Conclusions 

 EMT + standard therapy reduced extreme 
disability or death without significantly increasing 
sICH when compared with standard therapy.44 

Indirect Treatment Comparisons/Network Meta-Analyses 

EMT comparisons; 
devices48-49 and strategies49 

2  Patients with AIS48-

49 

Clinical 

 No differences in efficacy were observed between 
the Solitaire and Penumbra mechanical 
endovascular therapies when used in addition to 
IV tPA.48 

 The NMA results suggested that the Trevo and 
Solitaire devices were associated with a greater 
likelihood of functional independence.49 

 
Safety 

 No differences in safety were observed between 
the Solitaire and Penumbra mechanical 
endovascular therapies when used in addition to 
IV tPA.48 

 The NMA results suggested that the Solitaire and 
Aspiration devices appear to be safer than 
Trevo.49 

Systematic Reviews of Economic Evaluations 

Endovascular Mechanical Thrombectomy 

EMT52 1  Patients with AIS52  EMT was economically dominant (both in cost 

savings and having superior outcomes) in 

patients with AIS.52 

Stent-Retriever Thrombectomy 

SRT with or without IV tPA51 1  Patients with AIS 

due to LVO51 

 SRT added/not added to IV tPA was likely to be 

cost-effective or even dominant.51 

Economic Evaluations 

EMTa or EMT added to 
medical treatment53-64 

12  Patients with 
AIS53,56,58 

 Patients with AIS 
enrolled in the 
SWIFT-PRIME 
RCT57 

 Patients with AIS 
caused by proximal 
anterior circulation 
occlusion and 
treated within 6 
hours54 

 Patients with 
AIS56,60,64 due to 
LVO61-63 

 EMT was found to be cost-effective in patients 
with AIS, with clinical benefits translating into 
short and long-term cost benefits.53 

 EMT within 6 hours of AIS caused by proximal 
anterior circulation occlusion was found to be 
cost-effective in China.54 

 The results indicates that (in the field of 
thrombectomy devices [Soitaire, Trevo, 
Penumbra, and Solumbra]), it was feasible to 
incorporate the typical tools of cost-effectiveness 
in the processes of tenders and procurements.55 

 EMT increased initial costs but was projected to 
improve quality-adjusted life life-expectancy and 
reduce healthcare costs over a lifetime horizon 
when compared with tPA alone.57 
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Interventions 
Number of 

Studies 
Populations Conclusions 

 Patients with AIS 
and proximal 
anterior circulation 
arterial occlusion59 

 Economic and resource utilization data from the 
Intervention of Management of Stroke - III trial 
provided evidence for the large effect that patient 
outcome has on the economic value of medical 
and endovascular reperfusion therapies.58 

 EMT combined with IV thrombolysis was found to 
be more cost-effective than IV thrombolysis 
alone.56,62-64 

 EMT had a small effect on hospital costs but was 
found to be highly likely to lead to substantial 
social sector cost savings.59 

 EMT combined with standard of care resulted in 
substantial clinical benefits at low cost.60 

 EMT combined with standard of care was found 
to be cost-effective in most subgroups; with the 
exception of patients with ASPECTS ≤5 or with 
M2 occlusions where it remains uncertain.61 

ADAPT = direct aspiration f irst pass technique; AIS = acute ischemic stroke; ASPECTS = Alberta Stroke Program early  CT score; ECD = extracranial carotid disease; 

EMT = endov ascular mechanical thrombectomry ;  ICH = intracranial hemorrhage; IV = intrav enous; LVO = large v essel occlusion; MCA = middle cerebral artery ; NMA = 

network meta-analy sis; RCT = randomized controlled trial; sICH = sy mptomatic intracranial hemorrhage; SRT = stent-retriev er thrombectomy ; tPA = tissue plasminogen 

activ ator. 

a Stated only   as endov ascular mechanical thrombectomy  in the abstract.  

b Unclear if  literature search was sy stematic. 
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