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Efficacy and safety of endovascular thrombectomy
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Abstract

Background: The efficacy and safety of endovascular thrombectomy (EVT) in patients with large
ischemic infarcts have been the focus of recent research, yet discrepancies persist between studies.
This meta-analysis evaluates the efficacy and safety of EVT using data from randomized controlled
trials (RCTs) and real-world cohort studies. Methods: A systematic search of PubMed, Web of Science,
and Embase from January 1, 2010, to June 17, 2024, identified studies reporting favorable functional
outcome (FFO), moderate functional outcome (MFO), symptomatic intracranial hemorrhage (sICH),
mortality, early neurologic improvement (ENI), and other outcomes. Results: Six RCTs and 21
cohort studies with 5,919 patients were analyzed. EVT significantly improved FFO (RR 2.49, 95%
CI 1.89-3.29), MFO (RR 1.92, 95% CI 1.50-2.44), ENI (RR 2.34, 95% CI 1.77-3.09), and mRS
shift (Generalized OR 1.45, 95% CI 1.32-1.61; Common OR 2.03, 95% CI 1.49-2.75) at 90 days
compared to best medical treatment. EVT did not significantly increase sICH risk (RR 1.68, 95% CI
0.99-2.84; RR 1.61, 95% CI 0.80-3.23) or mortality (RR 0.86, 95% CI 0.72—1.02) but was associated
with a higher incidence of any intracranial hemorrhage (ICH) (RR 1.74, 95% CI 1.28-2.36). Rates of
early neurological worsening and decompressive craniectomy were similar between groups. Findings
from RCTs and real-world cohort studies were consistent, reinforcing the robustness of the results.
Conclusion: EVT improves functional outcomes in patients with large ischemic cores without increasing
the risk of sSICH or mortality, though it is associated with a higher incidence of ICH. Further studies
are necessary to refine patient selection and confirm long-term benefits.

Keywords: Acute ischemic stroke, endovascular thrombectomy, endovascular treatment, large ischemic
core, ASPECTS, meta-analysis

INTRODUCTION

Endovascular thrombectomy (EVT) has become
the standard of care for patients with acute
ischemic stroke (AIS) caused by large vessel
occlusion (LVO) in the anterior circulation.!
Current guidelines for the treatment of AIS state
that patients are only eligible for EVT if they
have an Alberta Stroke Program Early Computed
Tomography Score (ASPECTS) = 6 (on a scale
of 0 to 10, where lower scores reflect a higher
ischemic burden).'? Patients with ASPECTS
< 5 or an ischemic core volume = 70 ml have
been excluded from most EVT trials due to
concerns about hemorrhagic complications from

reperfusion.>* despite these strokes accounting for
approximately 20% of all LVO strokes.’ However,
these criteria exclude a significant proportion of
patients who might benefit from EVT. Notably,
recent studies indicate that such patients may
still benefit from EVT?¢, challenging the existing
eligibility criteria.

In light of this emerging evidence, six
randomized controlled trials (RCTs) have
evaluated the efficacy and safety of EVT compared
with the best medical treatment (BMT) alone in
AIS patients with a large ischemic core over the
past few years.”'? These studies have demonstrated
the benefits of EVT in acute stroke patients with
large anterior circulation artery occlusions and a
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large infarct core. However, inconsistencies in
the findings remain, and a complete consensus
has not been established. Several meta-analyses
have sought to address this issue by pooling
and analyzing data from these six RCTs.!*1
Nonetheless, as the results of the LASTE and
TESLA trials were only recently published''?,
these meta-analyses do not yet include all
available data. Moreover, real-world data were
not incorporated.

Given the rapid evolution of research in this
field, we conducted a systematic review and
meta-analysis to compare the efficacy and safety
of EVT versus BMT in AIS patients with a large
ischemic core. We incorporated both RCTs and
cohort studies to comprehensively evaluate the
current evidence on this issue and compared
the results of RCTs with real-world evidence to
enhance the broad applicability of the findings.

METHODS

This systematic review and meta-analysis were
conducted following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines, and the study protocol was
registered with PROSPERO (registration number
CRD42022366394).

Search strategy

PubMed, Embase, and Web of Science were
searched from January 1, 2010, to June 17,
2024. The language of publication was limited
to English. The literature search employed a
combination of Medical Subject Headings (MeSH)
terms and keywords. The keywords and MeSH
terms included: “Endovascular thrombectomy”,
“Mechanical thrombectomy”, “Endovascular
treatment”, “Endovascular therapy”, “Reperfusion
therapy”, “Thrombectomy”, “Stroke”, “Brain
infarction”, “Cerebral infarction”, “Ischemic
stroke”, “Acute ischemic stroke”, “ASPECT”,
“ASPECTS”, “Alberta Stroke Program Early
Computed Tomography Score”, “Alberta Stroke
Program Early Computed Tomographic Score”,
“Alberta Stroke Program Early CT Score”,
“Thrombectomy”, “Large core”, “Large region”,
“Large infarct”, “Large ischemic”. The PubMed
search strategy is detailed in Supplemental Table
S1. In addition, the reference lists of included
studies and recent reviews were manually
screened.

Inclusion and exclusion criteria

Studies were eligible for inclusion if they met
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the following criteria: (1) AIS patients with large
vessel occlusion in the anterior circulation; (2)
ASPECTS <5 or ischemic core volume > 50 ml;
(3) Intervention group: patients treated with EVT
in addition to BMT; (4) Control group: patients
treated with BMT alone; (5) Study design: RCTs or
cohort studies (either prospective or retrospective);
(6) The outcome measures of interest included:
favorable functional outcome (FFO) at 90 days
(mRS 0-2), moderate functional outcome (MFO)
at 90 days (mRS 0-3), any intracranial hemorrhage
(ICH), symptomatic intracranial hemorrhage
(sICH) based on the Heidelberg Bleeding
Classification (HBC) and Safe Implementation
of Thrombolysis in Stroke-Monitoring Study
(SITS-MOST) criteria, all-cause mortality at 90
days, decompressive craniectomy (DC), mRS
shift analysis, early neurologic improvement
(ENI), and early neurologic worsening (ENW);
(7) Availability of the full text. Studies were
excluded if they met any of the following criteria:
(1) Single-arm studies lacking a control group;
(2) Articles in formats such as abstract, letter,
meta-analysis, review, comment, case report, or
editorial; (3) Designated outcome not reported;
(4) Duplicate publications. In cases of duplicate
reports, the study with the largest sample size
was selected.

Study selection and data extraction

Two investigators independently assessed the
titles and abstracts of the retrieved articles,
excluding those not meeting the eligibility
criteria. Subsequently, the same two reviewers
independently screened the full texts of potentially
relevant articles and extracted the pertinent
data. The following information was extracted
from each eligible study: first author, year of
publication, study country, study duration, study
design, sample size, number of males, age,
occlusion location, percentage of intravenous
thrombolysis administered, study time window,
prestroke mRS score, baseline NIHSS score,
definition of large core, imaging modality, baseline
ASPECTS, baseline infarct volume, number of
modified Thrombolysis in Cerebral Infarction
(mTICI) scale grade 2b to 3 after EVT, study
outcome, definition of sICH, and quality of
research.

Quality assessment

The quality of the included cohort studies was
assessed using the Newcastle-Ottawa Scale
(NOS), with scores ranging from 0 to 9, with



scores = 7 indicating high quality. The quality
of the included RCTs was evaluated using the
Cochrane risk of bias version 2 (RoB2) tool'¢,
which categorizes bias criteria as low risk,
some concerns, or high risk. Any disagreements
regarding data extraction and quality assessment
were resolved through consensus discussions, with
consultation from a third reviewer.

Statistical analysis

For binary outcomes, unadjusted relative risks
(RRs) with 95% confidence intervals (Cls) were
calculated for RCTs, while unadjusted odds
ratios (ORs) with 95% CIs were computed for
cohort studies to compare outcome events in
patients receiving EVT versus BMT. Pooled
ORs with 95% CIs were calculated to assess
the association of EVT with lower mRS scores,
which indicate better functional outcomes. A
stratified analysis was conducted based on varying
sICH classification criteria. The I? statistic was
used to assess statistical heterogeneity among
the studies, with I = 50% denoting significant
heterogeneity. Given the observed heterogeneity
among the included studies, the random effects
model (DerSimonian-Laird) was employed to
calculate pooled effect sizes and corresponding
95% Cls. Sensitivity analyses were conducted to
test the robustness of the results by sequentially
excluding each study (n = 10). All statistical tests
were two-tailed, with P-values < 0.05 considered

statistically significant. All statistical analyses
were performed using Stata 17.0 software (Stata
Corporation).

RESULTS

Study selection and characteristics

The literature search initially identified 19,595
potentially relevant articles. One additional study
was identified through citation tracking. After
removing duplicate results, 9,474 publications
were rescreened for titles and abstracts. Of
these, 9,405 studies were excluded. The full
text of the remaining 69 articles was reviewed,
and ultimately, 27 articles (5,919 patients) were
included in our analysis. The article selection
process is illustrated in Figure 1.

Table 1 presents the characteristics and quality
assessments of the included studies. The selected
studies were published between 2014 and 2024.
Of the included papers, 6 were RCTs™'? and
21 were cohort studies.!”?” The sample sizes
of the included studies ranged from 34 to 745
participants. In the EVT group, the percentage
of patients achieving successful revascularization
(mTICT score 2b to 3) ranged from 69.7% to
93.9%. All six RCTs were rated as having a low
risk of bias. The 21 cohort studies were rated as
moderate to high quality, with scores ranging
from 5 to 8.

]

Identification of studies via databases and registers

Identification of studies via other methods

[ Included } [

Studies Included in review
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«RCTs (n=6)

o Cohort studies (n = 21)

Figurel. Flow diagram of the study search and selection process.
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Favorable functional outcome (mRS 0-2 at 90days)

Six RCTs and 18 cohort studies reported data
on 3-month FFO. Among the six RCTs, EVT
was associated with a significant improvement
in 3-month FFO compared with BMT (19.5%
vs.7.5%,RR 2.49,95% CI 1.89-3.29, P < 0.01,
I? =7.5%) (Figure 2A). Similarly, the 18 cohort
studies demonstrated that EVT was associated
with improved 3-month FFO compared to BMT
(26.5% vs. 9.0%, OR 3.46, 95% CI 2.29-5.22,
P <001, I?=62.27%) (Figure 2B). Egger’s test
indicated a possible publication bias in cohort
studies (P =0.013). Moreover, sensitivity analyses

March 2025

conducted on the cohort studies confirmed that the
cumulative results remained consistent after the
sequential exclusion of each study (Supplemental
Figure SSA).

Moderate functional outcome (mRS 0-3 at 90 days)

Six RCTs and 17 cohort studies reported
3-month MFO. Among the six RCTs, EVT was
significantly associated with improved 3-month
MFO compared to BMT (36.5% vs. 19.9%, RR
1.92,95% CI 1.50-2.44, P <001, I = 53.6%)

(Fig. 3A). Similarly, the 17 cohort studies
indicated that EVT was associated with improved

A.RCT EVT BMT
Study Event Non-Event Event Non-Event RR (95% Cl) Weight (%)
Costalat V, et al.(2024) 21 137 8 156 i —2.72[1.24, 597] 11.74
Bendszus M, et al. (2023) 21 103 3 119 I 1 6.89[2.11, 22.49] 532
Sarraj A, et al. (2023) 36 141 12 159 | ——@——290[ 156, 538 1826
Huo X, et al. (2023) 69 161 26 199 : ————.————— 260[1.72, 3.92] 37.14
Yoshimura S, et al. (2022) 14 86 8 94 - ; 1.78[0.78, 4.07] 10.70
Yoo AJ, et al.(2024) 22 129 13 133 : L t 164[0.86, 3.12] 16.83
Overall I ’ 2.49[1.89, 3.29]
Heterogeneity: v° = 0.01, I = 7.50%, H* = 1.08 | i
Testof 6 =0:z=6.48,p =0.00 I !
1 2 4
Favors BMT Favors EVT
B. Cohort study EVT BMT
Study Event Non-Event Event Non-Event OR (95% Cl) Weight (%)
Han N, et al. (2024) 15 60 5 51 —.—*:—> 255[087, 7.50] 6.27
Mujanovic A, et al. (2024) 42 167 7 94 —-—-—-> 338[146, 7.87] 755
Guo C, et al. (2024) 181 309 48 207 e 253[1.76, 3863] 10.12
Liu Q, et al. (2023) 17 103 3 59 —-—> 3251091, 11.54] 5.39
Garcia-Esperon C, et al. (2022) 19 71 6 131 —H 584223, 1529] 6.88
Yoshimoto T, et al. (2021) 21 28 3 108 ' 26.25[7.30, 94.37] 5.34
Seners P, etal. (2021) 20 36 11 40 —-—‘:—‘ 202[085  4.79] 7.42
Broocks G, et al. (2020) 18 81 0 71 ————> 3246 [1.92, 548.36] 1.78
Kerleroux B, et al. (2020) 30 100 11 31 «JH— i 0.85[0.38, 1.88] 7.78
Sarraj A, etal. (2019) 19 43 6 37 —.{—> 272[098, 7.54] 6.58
Kakita H, et al. (2019) 34 138 14 318 ——H 560 [2.91, 10.76] 8.61
Jiang S, et al. (2018) 6 30 0 53 4‘> 22.80 [ 1.24, 418.85] 1.70
Mourand I, et al. (2018) 18 42 1 47 —%—> 20.14 [ 2.58, 157.45] 295
Chen Z, et al. (2018) 9 19 7 69 ———> 467[154, 14.18] 6.12
Rebello LC, et al. (2016) 18 0 23 ﬁ—i> 16.51[0.87, 312.44] 1.67
Bracard S, et al. (2016) 14 9 26 n 165[0.52, 5.29] 5.91
Borst J, et al. (2015) 1 12 0 21 1 5.16[0.20, 136.54] 1.39
Hill MD, et al. (2014) 1" 46 8 27 P i 0.81[0.29, 225] 6.54
Overall —“v— 346([2.29, 522]
Heterogeneity: T = 0.40, I = 62.27%, H” = 2 65 i
Testof § =0:z = 5.89, p = 0.00
1z 1 2 4

- ———»
Favors BMT Favors EVT

Figure 2. Forest plot showing the effect of EVT versus BMT on FFO; A. RCT; B. Cohort study.
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3-month MFO compared to BMT (36.9% vs.
16.6%, OR 2.72,95% CI 2.02-3.66, P < 0.01, I?
= 61.96%) (Figure 3B). Egger’s test (P = 0.37)
indicated no evidence of publication bias in the
cohort studies. Sensitivity analyses in the cohort
studies demonstrated that excluding individual
studies did not significantly affect the results
(Supplemental Figure S5B).

Symptomatic intracranial hemorrhage

Six RCTs and 14 cohort studies compared the
effects of EVT versus BMT on sICH. In the
RCTs, EVT did not significantly increase the
risk of sSICH compared to BMT according to the

HBC criteria (7.0% vs. 4.1%, RR 1.68, 95% CI
0.99-2.84,P=0.05,1°=0.0%, 3 studies) (Figure
4A) and SITS-MOST criteria for sICH (3.6%
vs.2.2%,RR 1.61,95% CI 0.80-3.23, P =0.18,
I? = 0.0%, 4 studies) (Figure 4B). Similarly, in
the cohort studies, EVT did not significantly
increase the incidence of sICH compared with
BMT according to the HBC criteria (12.5% vs.
2.6%,0R 3.61,95% CI1 0.78-16.70, P =0.10, I?
=54.72%, 2 studies) (Figure 4C) and the SITS-
MOST criteria for sICH (5.5% vs. 5.3%, OR
091,95% C1042-197,P=0.80,1?=4.82%,3
studies) (Figure 4D).

Mortality at 90 days

A.RCT EVT BMT
Study Event Non-Event Event Non-Event RR (95% Cl)  Weight (%)
Costalat V, et al.(2024) 53 105 20 144 i + 275[1.73, 438] 14.82
Bendszus M, et al. (2023) 39 85 16 106 I —I—- 240 (142, 406] 12.89
Sarraj A, et al. (2023) 67 110 32 139 | —a— 2.02[140, 291] 1879
Huo X, et al. (2023) 108 122 75 150 I —— 141112, 1.77] 2528
Yoshimura S, et al. (2022) 31 69 13 89 | — 243135, 4371 1123
Yoo AJ, et al.(2024) 45 106 29 117 l—.—— 150 [1.00, 2.26]  17.00
Overall : -‘-— 1.92 [ 1.50, 2.44]
Heterogeneity: t° = 0.05, I = 53.60%, H’ = 2.16 | 3
Testof 0 =0:z=5.26, p=0.00 I
1 2 4
Favors BMT Favors EVT
B. Cohort study EVT BMT
Study Event Non-Event Event Non-Event OR (95% ClI) Weight (%)
Zeng H, etal. (2024) 22 25 13 44 wwvl“—wé 298[128 692] 569
Han N, et al. (2024) 22 53 1 45 — 170[074, 388] 580
Mujanovic A, et al.(2024) 85 124 12 89 i > 508[262, 987] 691
Guo C, et al.(2024) 181 300 48 207 | + 253[176, 3.63] 912
Liu Q, et al (2023) 27 93 1 51 % 135[062, 294 610
Garcia-Esperon C, et al.(2022) 27 63 19 118 —-——l———— 266[137, 516] 692
Karamchandani RR, et al.(2022) 25 41 4 34 _._., 5.18[1.64, 16.36]  4.07
Meyer L, et al.(2021) 46 122 47 217 mmlwm 1741110, 277] 840
Seners P, et al.(2021) 29 27 18 33 ——I—-— 1971090, 429]  6.11
Kerleroux B, et al. (2020) 56 74 17 25 —I— | 1111055 226] 659
Sarraj A, et al.(2019) 25 37 13 30 ——l—'— 156[068, 3.56] 580
Kakita H, et al.(2019) 60 112 25 307 —> 6.58[393, 11.00] 8.02
Jiang S, et al. (2018) 12 24 8 45 : 281[101, 7.82] 467
Mourand |, et al.(2018) 37 23 6 42 | —>1126[4.14, 30.65] 4.78
Chen Z, et al.(2018) 1 17 14 62 4I—> 287[1.10, 7.44] 503
Rebello LC, et al.(2016) 1 13 16 : a 193[058, 640] 387
Borst J, et al. (2015) 6 7 2 19 —i—> 8.14 [ 1.32, 50.25] 2.11
Overall - 272[202, 3.66]
Heterogeneity: 1 = 0.22, I’ = 61.96%, H’ = 2.63 !
Testof 8 =0:z = 6.63, p=0.00 |
1 2 4

“Favors BMT Favers EVT

Figure 3. Forest plot showing the effect of EVT versus BMT on MFO; A. RCT; B. Cohort study.
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A. RCT (HBC) EVT BMT
Study Event Non-Event Event Non-Event RR (95% Cl)  Weight (%)
Costalat V, et al.(2024) 15 142 9 148 —.— 1.67[0.75, 3.70] 43.83
Bendszus M, et al. (2023) 7 121 6 119 i 1.14 [ 0.39, 3.30] 2463
Huo X, et al. (2023) 14 216 6 219 ———l—2.28[0.89, 5.83] 31.54
Overall | ——— 1.68 [ 0.99, 2.84]
Heterogeneity: t° = 0.00, I> = 0.00%, H” = 1.00 ‘
Testof0=0:2=1.92,p=0.05

112 1 2 4

e

Favors EVT Favors BMT

B. RCT (SITS-MOST) EVT BMT
Study Event Non-Event Event Non-Event RR (95% CI) Weight (%)
Costalat V, et al.(2024) 5 152 4 153 L 1.25[0.34, 4.57] 28.87
Sarraj A, et al. (2023) 1 177 2 172 049[0.04, 5.34] 8.48
Yoshimura S, etal. (2022) 9 91 5 97 B 1.84[0.64, 529] 4333
Yoo AJ, et al.(2024) 6 145 2 147 —l— 2.96 [ 0.61, 14.43] 19.32
Overall e 1.61[0.80, 3.23]
Heterogeneity: t° = 0.00, I* = 0.00%, H* = 1.00 i
Testof 6=0:z=1.34,p=0.18 }

12 1 2 4

-

Favors EVT Favors BMT
C. Cohort study (HBC) EVT BMT
Study Event Non-Event Event Non-Event OR (95% ClI) Weight (%)
Zeng H, et al. (2024) 2 45 2 55 ] 1.22[0.17, 9.02] 34.30
Guo C, et al.(2024) 65 425 6 249 ———635[2.71, 1486] 6570
Overall 3 61 [ 0.78, 16.70]
Heterogeneity: ©° = 0.74, I = 54.72%, H* = 2.21
Testof8=0:z=164,p=0.10
w2 1 2 4 8
- =
Favors EVT Favors BMT

D. Cohort study (SITS-MOST) EVT N
Study Event Non-Event Event Non-Event OR (95% CI) Weight (%)
Yoshimoto T, et al.(2021) 1 48 6 102 0.35[0.04, 3.02] 12.87
Sarraj A, et al.(2019) 8 54 3 40 ] 198[049, 792] 2980
Kakita H, et al.(2019) 6 157 14 213 — 0.75[0.28, 1.98] 57.33
Overall —= e 0.91[0.42, 1.97]
Heterogeneity: t° = 0.03, I = 4 82%, H* = 1.05 :
Testof 6 =0:z=-0.25,p=0.80 !

112 1 2 4

e e
Favors EVT Favors BMT

Figure 4. Forest plot showing the effect of EVT versus BMT on sICH according to different classification criteria;

A, B. RCT; C, D. Cohort study.

Six RCTs and 14 cohort studies reported data
on 3-month mortality. In the RCTs, EVT did not
significantly increase the incidence of 3-month
mortality compared to BMT, but the results
showed a trend toward risk reduction (31.5% vs.
36.8%, RR 0.86, 95% CI 0.72-1.02, P = 0.08,
I’ = 44.67%) (Figure 5A). Similarly, an analysis
of 14 cohort studies revealed reduced 3-month
mortality in the EVT group compared with the

34

BMT group (34.6% vs. 39.1%, OR 0.62,95% CI
0.47-0.82, P < 0.01, I? = 61.12%) (Figure 5B).
Egger’s test detected no publication bias in the
cohort studies (P = 0.26). Sensitivity analyses
of the cohort studies indicated that no individual
study had a significant impact on the overall results
(Supplementary Figure S5C).

mRS shift analysis



A RCT EVT BMT

Study Event Non-Event Event Non-Event RR (95% Cl)  Weight (%)
T

Costalat V, et al.(2024) 57 101 91 73 —EB— | 0.65[0.51, 0.83] 2126

Bendszus M, et al. (2023) 49 73 63 60 —.—,‘- 0.78[0.59, 1.03]  19.20

Sarraj A, et al. (2023) 68 109 71 100 e 093[0.72, 1.20]  20.58

Huo X, et al. (2023) 50 180 45 180 —j—,‘—l—mg[o.m, 1.56]  14.35

Yoshimura S, etal. (2022) 18 82 24 78 - ; 0.77[0.44, 1.32]  7.87

Yoo AJ, et al. (2024) 53 o7 49 98 ——W—— 106[077, 145] 1675

Overall 0.86[0.72, 1.02]

Heterogeneity: t° = 0.02, I’ = 44.67%, H = 1.81
Testof6=0:z=-1.75 p=0.08

B. Cohort study EVT BMT

-

\

\

L

1/2 1
Favers EVT Favors BMT

Study Event Non-Event Event Non-Event OR (95% CI)  Weight (%)
Zeng H, et al. (2024) 18 29 24 33 3 it ; 0.85[0.39, 1.88] 6.40
Han N, et al. (2024) 32 43 30 26 <—-—‘ 0.64[0.32, 1.29] 7.23
Mujanovic A, et al.(2024) 66 143 59 42 <« 1 0.33[0.20, 0.54] 9.35
Guo C, et al.(2024) 205 285 125 130 ——.—[ 0.75[0.55, 1.01]  11.41
Liu Q, et al.(2023) 55 65 35 27 <—.—‘— 0.65[0.35, 1.21] 8.00
Yoshimoto T, et al.(2021) 4 45 28 80 <—%7 ‘ 0.25[0.08, 0.77] 4.26
Meyer L, et al.(2021) 73 95 91 173 3 H— 146[0.98, 2.17]  10.41
Kerleroux B, et al. (2020) 41 89 13 29 - h 1.03[0.48, 2.18] 6.72
Sarraj A, et al.(2019) 18 44 18 o5 ———— 0.57[0.25, 1.29] 6.17
Kakita H, et al.(2019) 24 148 89 243 <—f— ‘ 0.44[0.27, 0.73] 9.32
Jiang S, et al. (2018) 12 24 23 a 0.65[0.27, 1.57] 5.68
Mourand |, et al.(2018) 15 45 23 25— \ 0.36[0.16, 0.82] 6.20
Chen Z, et al.(2018) 7 21 26 50 —.—'7 0.64 [ 0.24, 1.70] 5.02
Rebello LC, et al.(2016) 7 17 1 12—t 0.45[0.14, 1.49)] 3.81
Overall el 0.62[0.47, 0.82]
Heterogeneity: 1° = 0.15, I = 61.12%, H* = 2.57 : |
Testof 0 =0:z=-3.39, p=0.00 i ‘

112 1 2

B e e ——_
Favors EVT Favors BMT

Figure 5. Forest plot showing the effect of EVT versus BMT on 3-month mortality; A. RCT; B. Cohort study.

Six RCTs and three cohort studies reported
generalized or common ORs for the ordinal
shift in the distribution of the mRS toward better
functional outcomes (favoring EVT) at 90 days.
The overall generalized OR was 1.45 (95% CI
1.32-1.61, P < 0.01) (Figure 6A), with low
heterogeneity (I? = 0%). Subgroup analysis by
study type showed consistent results (3 RCTs, OR
1.49,95% CI 1.31-1.69, P < 0.01, I* = 0.00%;
1 cohort study, OR 1.40,95% CI 1.19-1.64, P <
0.01). The overall common OR was 2.03 (95% CI
1.49-2.75, P < 0.01) (Fig. 6B), with substantial
heterogeneity (I> = 72.89%). Subgroup analysis
by study type demonstrated consistent results (3
RCTs, OR 2.03,95% CI 1.37-3.02, P <001, P

= 53.04%; 3 cohort studies, OR 2.06, 95% CI
122348, P=0.01, 7 =8327%).

Intracranial hemorrhage

Five RCTs and nine cohort studies compared the
effects of EVT versus BMT on ICH. In the five
RCTs, EVT was potentially associated with a
higher rate of ICH compared to BMT (60.9% vs.
35.8%,RR 1.74,95% CI 1.28-2.36, P < 0.01, I?
=86.65%) (Supplemental Figure S1A). Similarly,
in the cohort studies, EVT was associated with a
higher rate of ICH compared to BMT (40.2% vs.
25.5%,0R 2.28,95% C11.41-3.68, P <0.01, I?
=76.91%) (Supplemental Figure S1B).
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A. Generalized OR
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Study OR(95% Cl)  Weight (%)
RCT ;
Costalat V, et al.(2024) — @ 163[129,206 18.41
Sarraj A, et al. (2023) —-— 1.51[1.20, 1.89] 19.55
Huo X, et al. (2023) —.— 137[1.11, 1.69] 22.83
Heterogeneity: t° = 0.00, I’ = 0.00%, H*=1.00 | e 1.49[1.31, 1.69]
Testof 6 =0: z=6.07, p = 0.00 | :
Cohort study ' :
Guo C, et al.(2024) i —l.— 1.40[1.19, 1.64]  39.21
Heterogeneity: ©° = 0.00, I’ = %, H* = . s 1.40[1.19, 1.64]
Testof 6 =0:z=4.11, p=0.00 . :

i |
Overall ! e 1.45[1.32, 1.61]
Heterogeneity: t° = 0.00, I> = 0.00%, H’> = 1.00 .
Testof 0=0:2=7.31,p=0.00 | i
Test of group differences: Q,(1) = 0.35, p = 0.55 :
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Figure 6. Forest plot showing the effect of EVT versus BMT on mRS shift; A. Generalized OR; B. Common OR.

Early neurologic improvement

Five RCTs and two cohort studies reported on ENI.
In the five RCTs, EVT significantly increased the
rate of ENI compared to BMT (18.4% vs. 7.8%,
RR 2.34,95% C11.77-3.09,P<0.01,?=1.76%)
(Supplemental Fig. S2A). Similar findings were
observed in the two cohort studies (30.2% vs.
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5.2%,0R 7.72,95% C14.37-13.65, P <001, I?
= 0.00%) (Supplemental Figure S2B).

Early neurologic worsening

Three RCTs and one cohort study reported on
ENW. In the three RCTs, the likelihood of ENW
in the EVT group was similar to that in the BMT



group (24.1% vs. 22.5%, RR 1.09, 95% CI
0.75-1.59,P =0.65, 1> = 58.87%) (Supplemental
Figure S3A). Similar findings were observed in
the one cohort study (21.0% vs. 18.6%,0R 1.16,
95% CI 0.43-3.10) (Supplemental Figure S3B).

Decompressive craniectomy

Five RCTs and five cohort studies reported on DC.
In the five RCTs, the probability of undergoing DC
was similar between the EVT and BMT groups
(11.1% vs. 94%, RR 1.17, 95% CI 0.80-1.70,
P =042, P = 32.1%) (Supplemental Figure
S4A). Similar findings were noted in the five
cohort studies (8.6% vs. 9.1%,0R 0.51,95% CI
0.15-1.75,P=0.29,I?=78.29%) (Supplemental
Figure 4B).

DISCUSSION

This meta-analysis included six RCTs and 21
cohort studies to compare the impact of EVT and
BMT on outcomes in patients with large core acute
ischemic stroke. The pooled results showed that
EVT significantly improved functional outcomes
compared with BMT. The EVT group exhibited
a better distribution of mRS scores compared to
the BMT group. EVT was not associated with a
higher incidence of SICH compared to BMT, but
it was linked to a higher risk of ICH. While the
90-day mortality rate was lower in the EVT group
compared to the BMT group, the difference was
not statistically significant. The rates of ENW and
DC were similar between EVT and BMT. Results
from RCTs and real-world population-based
cohort studies were consistent, further reinforcing
the robustness of our findings.

The same topic has been addressed in several
prior meta-analyses.”*!5 The key distinctions
between this meta-analysis and previous
analyses are as follows: First, the results of the
LASTE and TESLA studies were published
in the last few months. As a result, the data
in our study was more accurate and complete
compared to previous studies. As the most recent
and comprehensive meta-analysis, this study
confirms previous findings while offering new
insights. Second, this meta-analysis included
numerous real-world cohort studies to further
validate the relevant findings from the RCTs.
Third, in contrast to previous meta-analyses, we
performed data synthesis and analysis according
to different definitions of sICH. This distinction
is important, as the classification criteria for SICH
can influence result interpretation. Fourth, to

improve the clinical applicability of our findings,
we separately combined generalized and common
ORs from different studies for better mRS scores.
Therefore, the conclusions of this study may be
more applicable to clinical practice. The present
meta-analysis showed that EVT resulted in better
functional outcomes compared to BMT. These
findings are consistent with the results of recently
published meta-analyses by Morsi et al.** and
Ravipati er al.'> As the LASTE study has only
recently been peer-reviewed for publication,
we extracted the 90-day MRS score data more
accurately (EVT: 158, BMT: 164). Although the
findings remain consistent with previous research,
the results of this study are presented with greater
rigor. In addition, in a meta-analysis of four
studies, Ravipati er al.”” found that EVT increased
the incidence of ENI. We included the latest
published data and the pooled result confirmed
this finding. The findings of cohort studies also
confirmed the robustness of the results obtained.

Our study observed a shift in the distribution
of mRS scores at 90 days, favoring EVT over
BMT in terms of better outcomes. Chen et al.
also suggested that EVT was associated with
significantly higher odds of better mRS score."
However, Chen et al. pooled common ORs and
generalized ORs together."? Given that qualitative
synthesis of different statistics may yield varying
results, our meta-analysis separately pooled
common ORs and generalized ORs. Additionally,
subgroup analyses were conducted based on study
type. Therefore, the conclusions drawn from
this study may be more robust and applicable to
clinical practice.

In our study, EVT did not increase the risk
of sICH compared to BMT according to both
HBC and SITS-MOST criteria. Similar results
were observed in the real-world cohort study.
This finding appears to contradict the results
of previous meta-analyses.'*'> The primary
reason for this discrepancy is that we analyzed
and synthesized data based on different sICH
classifications. Previous research has shown that
the sICH rate is slightly different according to the
definition used.®®** Therefore, synthesizing data
based on different SICH criteria may provide a
more comprehensive reflection of the actual study
outcomes. Therefore, we recommend that future
RCTs report as much information as possible
according to different standards of sSICH. Our
analysis also indicated that EVT increased the
risk of ICH compared to BMT in both RCTs and
cohort studies. The results are consistent with the
reports in the literature.'”> However, in contrast
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to the previous meta-analysis'>, which included
four RCTs, our study included five RCTs with a
larger patient population and could thus provide
more information.

This study showed that EVT did not
significantly increase mortality at 90 days and
DC. These results are consistent with previous
studies.*!* However, we observed a decreasing
trend in mortality with EVT compared to BMT.
The results of cohort studies confirmed the
findings. In addition, previous studies have not
reported the effect of EVT versus BMT on ENW.
In our meta-analysis, which included three RCTs,
EVT did not increase the rate of ENW compared
with BMT.

Our study has several limitations. First, only
six RCTs and 21 cohort studies met the inclusion
criteria, and there were significant methodological
differences among these studies. Therefore, the
results should be interpreted and generalized
cautiously. Second, the population in the RCTs and
cohort studies was not homogeneous. However,
it reflects the diversity of patient characteristics
seen in clinical practice, which may enhance
the external validity of the findings. Third, the
definition of a large ischemic core remains
contentious, and although ASPECTS can estimate
infarct size, it does not reliably predict the size
of the ischemic core. There may be a subset of
patients with a small ischemic core in patients
with ASPECTS < 5. Therefore, the combined use
of multiple imaging modalities (e.g., diffusion-
weighted MRI, CT perfusion, and non-contrast
CT) to identify patients with large ischemic core
may improve treatment outcomes with EVT.
Fourth, the pooled estimates were not adjusted
for potential confounders, as most studies did
not report adjusted RR or OR. Therefore, the
current results should be interpreted with caution.
Finally, our meta-analysis was conducted using
aggregate data rather than individual patient data.
Future meta-analyses based on individual-level
participant data are needed to more precisely
evaluate EVT’s safety and efficacy, particularly in
patients with ASPECTS scores of 0-2 or ischemic
core volumes = 100 ml.

In conclusion, our meta-analysis demonstrates
that EVT significantly improves 90-day functional
outcomes without increasing the risk of sICH or
3-month mortality compared to BMT. However,
EVT is associated with a higher incidence of
ICH. These findings underscore the importance
of careful patient selection in clinical practice to
maximize benefits and minimize risks.
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