
8/2/2023

1

Large Core Stroke 
Trials
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Outline
EVT stroke trials

Large core stroke trials

EVT Cases

Thus far….

Stroke Trial mTICI 2B/3 90 day mRS ≤2
EVT        SC

IMS 3 (2013) 23-44% 40.8% 48.7%

MR RESCUE (2013) 25% 12% 11%

SYNTHESIS-EXPANSION (2013) Not reported 30.4% 34.8%

MR CLEAN (2015) 58.7% 32.6% 19.1%

SWIFT PRIME (2015) 88% 60% 35.5%

ESCAPE (2015) 72.4% 53% 29.3%

EXTEND-IA (2015) 86% 71% 40%

REVASCAT (2015) 66% 43.7% 28.2%

DAWN (2018) 84% 48.6% 13.1%

DEFUSE-3 (2018) 76% 44.6% 16.7%

DEFUSE 3

NIHSS ≥6

prestroke mRS 0-2

initial infarct volume (ischemic core) 
<70 mL

ratio of volume of ischemic tissue 
(penumbra) to infarction of ≥1.8

absolute volume of potentially reversible 
ischemia of ≥15 mL

DAWN

NIHSS ≥10

prestroke mRS 0-1

core-clinical mismatch on MRI-DWI or 
CTP

◦ 0-20 mL core, NIHSS ≥10, and ≥80 
years

◦ 0-30 mL core, NIHSS ≥10, and <80 
years

◦ 31-50 mL core, NIHSS ≥20 and, <80 
years
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Why?

Large core = bad outcomes?
SELECT trial - 361 patients

105 large core on CT or CTP (EVT 62, MM 43)

19 (31%) EVT vs 6 (14%) MM patients achieved mRS 0–2 (OR 3.27, 95%CI 1.11 to 9.62, P=0.03) 
with a shift towards better mRS (95%CI 1.05 to 4.31, P=0.04)

projected lifetime of patients with large core, EVT --> incremental costs of $33,094 and a gain of 
1.34 quality-adjusted life years (QALYs) per patient

HERMES, DAWN, DEFUSE 3 trials --> gain of 1.62, 2.36 and 2.21 QALYs, respectively

Small Core vs Large Core EVT
Small Core

◦ Bad → good

Large Core

◦ Bad → better →/? Good

◦ Ambulate?

Avoid herniation → hemicraniectomy?

RESCUE-Japan LIMIT
MRI ASPECTS 3-5 

1:1 ratio to EVT with MM or MM alone within 6 hours after LKN or within 24 hours if 
no early change on MRI-DWI

Alteplase (0.6 mg per kilogram) used when appropriate in both groups

Primary outcome mRS 0-3 at 90 days

Secondary outcomes → shift across the range of mRS scores toward a better outcome 
at 90 days and an improvement of ≥8 points in the NIHSS score (0-42) at 48 hours

Results

203 patients → 101 EVT 
and 102 MM

~27% of patients in each 
group received alteplase

mRS 0-3 at 90 days

•31.0% EVT

•12.7% MM (relative risk, 2.43; 
95% CI, 1.35 to 4.37; P=0.002)

Ordinal shift across the 
range of mRS scores 

generally favored EVT

Improvement of ≥8 points 
on NIHSS score at 48 hours

•31.0% EVT and 8.8% MM (relative 
risk, 3.51; 95% CI, 1.76 to 7.00)

Any ICH → 58.0% and 
31.4%, respectively 

(P<0.001)

ANGELS-ASPECT
Multicenter, prospective, open-label, randomized trial in China

Anterior circulation LVO and ASPECTS 3-5 or core volume of 70-100 ml

1:1 ratio within 24 hours to EVT and MM or MM alone

Primary outcome →mRS at 90 days

Primary objective → determine whether a shift in distribution of mRS at 90 days

Secondary outcomes →mRS 0-2 and 0-3 

Primary safety outcome → sICH within 48 hours

Results

456 patients → 231 EVT and 
225 MM

~28% in both groups received 
IV thrombolysis

Stopped early due to efficacy 
of EVT after second interim 

analysis

90 days → shift in distribution 
of mRS scores toward better 
outcomes in favor of EVT vs 
MM (generalized OR, 1.37; 

95% CI, 1.11 to 1.69; P=0.004)

SICH → 6.1% EVT and 2.7% in 
MM

• Any ICH 49.1% and 17.3%, 
respectively
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SELECT 2
•Prospective, randomized, open-label, adaptive, international trial → LVO 
of ICA or first segment of MCA → EVT vs MM within 24 hours

•ASPECTS 3-5 and/or core volume of ≥50 ml on CTP or MRI-DWI

•1:1 ratio to EVT plus MM or MM alone

•Primary outcome →mRS at 90

•Secondary outcome → Functional independence

Results

Stopped early for efficacy
352 patients → 178 EVT and 

174 MM

Generalized OR for a shift in 
distribution of mRS toward 
better outcomes in favor of 

EVT was 1.51 (95% confidence 
interval [CI], 1.20 to 1.89; 

P<0.001). 

20% EVT and 7% MM had 
functional independence 

(relative risk, 2.97; 95% CI, 
1.60 to 5.51)

Mortality was similar in the 
two groups

SICH → 1 in EVT and in 2 in 
MM

Unfavorable CT / Unfavorable CTP - Eligible

ASPECTS = 4

Unfavorable CT / Favorable CTP - Eligible  

ASPECTS = 3

Favorable CT / Unfavorable CTP - Eligible

ASPECTS = 7

Key Baseline Characteristics
Medical Care Only

(N=174)

Endovascular 
Thrombectomy Plus Medical 

Care (N=178)
Age (years), median (IQR) 67 (58-75) 66 (58-75)
Female Sex, n (%) 74 (42.5%) 71 (39.9%)
Right Hemisphere affected, n (%) 98 (56.3%) 98 (55.1%)
Occlusion location, n (%) ICA 66 (37.9%) 80 (44.9%)

MCA M1 100 (57.5%) 91 (51.1%)
MCA M2 8 (4.6%) 7 (3.9%)

IV Thrombolysis, n (%) Total 30 (17.3%) 37 (20.8%)
NIH Stroke Scale at Presentation to EVT Center 19 (15-22) 19 (15-23)
Time from Last Known Well to Randomization (minutes) 587.5 (349-919) 544.5 (316-920)

0-6 hours 45 (25.9%) 55 (30.9%)
6-24 hours 129 (64.1%) 123 (69.1%)
0-12 hours 110 (61.8%) 101 (58.0%)
12-24 hours 68 (38.2%) 73 (42.0%)

ASPECTS on Baseline CT 4 (4-5) 4 (3-5)
Imaging Modality Used to Estimate Ischemic Core, n (%) CT Perfusion 169 (97.1%) 174 (98.3%)

MR Diffusion 5 (2.9%) 3 (1.7%)
Estimated ischemic core volume (ml) Overall 79 (62-111) 81.5 (57-118)

CT Perfusion 79 (62-111) 81.5 (59-119)
MR Diffusion 86 (84-104) 82 (56-89)

Critically hypoperfused (Tmax >6s) lesion volume (ml) 169 (127-216) 171 (127-226)
Tissue Volume with Tmax >10s (ml) 111 (67-147) 107 (70.5-152.5)
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ENDOVASCULAR THROMBECTOMY

MEDICAL CARE ONLY

mRS 0

mRS 1

mRS 2

mRS 3

mRS 4

mRS 5

mRS 6

WMW measure of Superiority: 0.60, 95% CI: 0-55-0.65 --> 60% chance that a 

patient will have a better outcome

GenOR: 1.51, 95% CI: 1.20-1.89 p=0.0004

Number Needed to Treat: 4.94

Primary Outcome – Intention-to-Treat Population
Key Secondary Outcomes –

Intention-to-Treat Population
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mRS 0-2: EVT: 20% vs MM: 7%, RR: 2.97, 95% CI: 1.60-5.51

NNT: 7.34

mRS 0-3: EVT: 38% vs MM: 19%, RR: 2.06, 95% CI: 1.43-2.96

NNT: 5.11

20%

7%

38%

19%

Symptomatic ICH: EVT: 0.6% vs MM: 1.1%, RR: 0.49, 95% CI: 0.04-5.36

Mortality: EVT: 38% vs MM: 42%, RR: 0.91, 95% CI: 0.71-1.18

Early Neurological Worsening: EVT: 25% vs MM: 16%, RR: 1.59, 95% CI: 1.03-2.45

Safety Outcomes –

Intention-to-Treat Population
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38%

42%

Subgroup Analyses

45-year-old female with right hemiplegia, aphasia, and NIHSS 20.

CTA – left MCA occlusion

CTP…
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NIHSS 3

53-year-old male with acute onset left hemiplegia

More than statistics, 
MRI scans, or CT 
scans...

Future Directions

Direct to angio-suite

>24 hours

Sub-analyses from SELECT 2

Meta-analysis from large core trials (MAGNA)

Posterior circulation stroke

Thank you.
MABRAHAM@KUMC.EDU
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