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via a Nationwide Prospective Registry
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IMPORTANCE Several randomized clinical trials have recently established the safety and
efficacy of endovascular treatment (EVT) of acute ischemic stroke in the anterior circulation.
However, it remains uncertain whether patients with acute basilar artery occlusion (BAO)
benefit from EVT.

OBJECTIVE To evaluate the association between EVT and clinical outcomes of patients with
acute BAO.

DESIGN, SETTING, AND PARTICIPANTS This nonrandomized cohort study, the EVT for Acute
Basilar Artery Occlusion Study (BASILAR) study, was a nationwide prospective registry of
consecutive patients presenting with an acute, symptomatic, radiologically confirmed BAO to
47 comprehensive stroke centers across 15 provinces in China between January 2014 and
May 2019. Patients with acute BAO within 24 hours of estimated occlusion time were divided
into groups receiving standard medical treatment plus EVT or standard medical treatment
alone.

MAIN OUTCOMES AND MEASURES The primary outcome was the improvement in modified
Rankin Scale scores (range, O to 6 points, with higher scores indicating greater disability) at
90 days across the 2 groups assessed as a common odds ratio using ordinal logistic regression
shift analysis, adjusted for prespecified prognostic factors. The secondary efficacy outcome
was the rate of favorable functional outcomes defined as modified Rankin Scale scores of 3 or
less (indicating an ability to walk unassisted) at 90 days. Safety outcomes included
symptomatic intracerebral hemorrhage and 90-day mortality.

RESULTS A total of 1254 patients were assessed, and 829 patients (of whom 612 were men
[73.8%]; median [interquartile] age, 65 [57-74] years) were recruited into the study. Of these,
647 were treated with standard medical treatment plus EVT and 182 with standard medical
treatment alone. Ninety-day functional outcomes were substantially improved by EVT
(adjusted common odds ratio, 3.08 [95% Cl, 2.09-4.55]; P < .001). Moreover, EVT was
associated with a significantly higher rate of 90-day modified Rankin Scale scores of 3 or less
(adjusted odds ratio, 4.70 [95% Cl, 2.53-8.75]; P < .001) and a lower rate of 90-day mortality
(adjusted odds ratio, 2.93 [95% Cl, 1.95-4.40]; P < .001) despite an increase in symptomatic
intracerebral hemorrhage (45 of 636 patients [7.1%] vs 10of 182 patients [0.5%]; P < .001).

CONCLUSIONS AND RELEVANCE Among patients with acute BAO, EVT administered within 24
hours of estimated occlusion time is associated with better functional outcomes and reduced
mortality.
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cute basilar artery occlusion (BAO) is a rare but

potentially catastrophic medical condition account-

ing for 1% of all ischemic strokes and 5% of large ves-
sel occlusion (LVO) strokes.!? Despite recent advances in the
treatment of acute stroke, up to 68% of the patients with
acute BAO die or remain severely disabled.>* Early recanali-
zation of an occluded artery in acute stroke has been proven
to be associated with favorable functional outcomes.®
Recanalization treatments include intravenous thrombolysis
(IVT), intra-arterial thrombolysis, mechanical thrombec-
tomy (MT), angioplasty, stenting, or combination therapies.?
Although intravenous recombinant tissue plasminogen acti-
vator (rt-PA; Alteplase) remains the first-line treatment for
acute ischemic stroke (AIS), its benefit is hampered by a
short therapeutic window and limited recanalization in LVO
strokes.®

Recently, 8 landmark endovascular treatment (EVT)
trials have shown MT to be a safe and effective treatment for
AIS attributable to LVO in the anterior circulation up 24
hours from stroke onset.”'* However, it remains uncertain
whether patients with an acute BAO benefit from EVT. Since
2013, 3 randomized clinical trials have been initiated: the
Basilar Artery International Cooperation Study (BASICS), the
Acute Basilar Artery Occlusion: Endovascular Interventions
vs Standard Medical Treatment Trial (BEST), and Basilar
Artery Occlusion: Chinese Endovascular Trial (BAOCHE;
ClinicalTrials.gov Identifier: NCT02737189). All have aimed
to investigate the benefit of standard medical treatment
(SMT) plus EVT vs SMT alone in acute BAO.!>:'® The BEST
trial was terminated prematurely because of loss of equi-
poise that led to a high crossover rate and drop in valid
recruitment,'” while the other 2 trials (BASICS and BAOCHE)
are facing the challenge of whether they will achieve their
inclusion target, because a growing number of stroke centers
are unwilling to randomize patients to SMT alone after the
many positive results of trials for EVT in patients with
anterior-circulation stroke. Prospective data on EVT for
acute BAO remain scarce. The BASICS trial used a prospec-
tive registry that enrolled 619 patients over the course of 5
years; BASICS did not find a significant difference in terms of
functional outcome between patients undergoing EVT and
usual care.> However, because the study was concluded 10
years ago and therefore considerably before modern EVT
techniques and mechanical recanalization devices became
available, its findings may not be applicable to current
practice.

Even though EVT for acute BAO has been previously evalu-
ated in many case series and meta-analyses, these previous
studies are limited by their single-arm nature, small sample
sizes, heterogeneous treatment approaches, the use of out-
dated EVT techniques (ie, intra-arterial thrombolysis with-
out mechanical recanalization or the use of first-generation me-
chanical recanalization devices, such as the mechanical
embolus removal in cerebral ischemia [MERCI] retriever or
small-bore Penumbra devices).*'8-22 The EVT for Acute Basi-
lar Artery Occlusion Study (BASILAR) aims to evaluate the
safety and efficacy of modern EVT plus SMT vs SMT alone in
acute BAO within 24 hours of estimated occlusion time.
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Key Points

Question Canendovascular treatment improve the clinical
outcomes of patients with acute stroke and basilar artery occlusion?

Findings In this nonrandomized cohort study of 829 consecutive
patients with acute ischemic stroke and an acute, symptomatic,
radiologically confirmed basilar artery occlusion, standard medical
treatment plus endovascular treatment was associated with better
outcomes than standard medical treatment alone (adjusted
common odds ratio, 3.08 [95% Cl, 2.09-4.55]; P < .001).

Meaning In acute ischemic stroke attributable to basilar artery
occlusion, endovascular treatment should be considered in
addition to standard care in selected patients.

Method

Study Design

BASILAR is a nationwide prospective registry of consecutive pa-
tients 18 years or older who presented with an acute, sympto-
matic, radiologically confirmed BAO in 47 comprehensive stroke
centers across 15 provinces in China. To avoid selection bias, all
participating centers were obliged to enter all consecutive pa-
tients in the study. To be fully eligible for participation in this
study, study centers were required to have performed at least
30 endovascular procedures annually, including at least 15
thrombectomy procedures with stent retriever devices. More-
over, all interventionists had to be certified in EVT of LVO strokes.
The study protocol was approved by the ethics committee of the
Xingiao Hospital, Army Medical University, in Chongging, China,
and each subcenter. All patients or their legally authorized rep-
resentatives provided signed, informed consent. BASILAR isreg-
istered on the Chinese Clinical Trial Registry (http://www.chictr.
org.cn; ChiCTR1800014759) (Protocol in Supplement 1).

Patients Selection

We included data of consecutive patients with AIS if they ful-
filled the following criteria: (1) an age 18 years or older; (2) pre-
sentation within 24 hours of estimated time of BAO; (3) a BAO
confirmed by computed tomographic angiography, magnetic
resonance angiography, or digital subtraction angiography;
(4) initiation of intravenous rt-PA within 4.5 hours or intrave-
nous urokinase within 6 hours of the estimated time of BAO;
and (5) an ability to provide informed consent. For the SMT plus
EVT group, EVT also had to be initiated within 24 hours of es-
timated time of BAO. Patients were excluded from the study in
the case of (1) a clinically significant preexisting disability with
amodified Rankin Scale (mRS) score greater than 2; (2) neuro-
imaging evidence of cerebral hemorrhage on presentation;
(3) a lack of follow-up information on outcomes at 90 days;
(4) current pregnancy or lactation; (5) a serious, advanced, or
terminal illness; and (6) incomplete baseline imaging and time-
metric data.

Treatments
Patients were divided into the SMT-alone group (control

group) or SMT-plus-EVT group (EVT group) according to the
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treatment they received. The SMT-alone group received SMT
(eg, IVT with rt-PA or urokinase, antiplatelet drugs, system-
atic anticoagulation, or combinations of these medical treat-
ments), as described in the guidelines for the management of
AIS.2* Patients in the EVT group underwent SMT plus EVTs,
which included MT with stent retrievers and/or thromboaspi-
ration, balloon angioplasty, stenting, intra-arterial thromboly-
sis, or the various combinations of these approaches (eMethods
2 in Supplement 2).

Data Collection

We recorded patients’ baseline characteristics, stroke risk
factors, laboratory findings, estimated time of BAO, stroke
severity and neurological deficits at time of treatment, pre-
treatment and posttreatment imaging findings, type of treat-
ment, EVT characteristics, complications, presumed stroke
causative mechanism, and functional outcomes at 90 days.
Details of the data elements are available in eTable 3 in
Supplement 2.

Stroke severity at time of treatment was dichotomized as
severe or mild to moderate. Patients in a coma, with tetraple-
gia, or in a locked-in state were classified as having a severe
stroke, whereas mild-to-moderate stroke was defined as any
deficit that was less than severe. The presumed stroke caus-
ative mechanism was assessed based on the Trial of ORG 10172
in Acute Stroke Treatment (TOAST) classification.?> The Na-
tional Institutes of Health Stroke Scale (NIHSS) was used to as-
sess neurological deficit at the time of treatment.2® The pos-
terior circulation-Alberta Stroke Program Early Computed
Tomography Score (pc-ASPECTS; range, O to 10, with scores
>8 correlating with favorable outcomes) was used to quantify
the ischemic changes on baseline imaging.?” Estimated time
of BAO was defined as the time of onset of symptoms, as de-
scribed by the patient or witness; consistent with the clinical
diagnosis of BAO, on the judgment of the treating physician;
or, if the exact time was not known, recorded as the last time
the patient was seen well.

Outcome Measures
The primary clinical efficacy outcome was the score on the mRS
at 90 days, as assessed by trained local neurologists who were
blinded to the treatment-group assignments. The mRS is a
7-level scale (range, O [no symptoms] to 6 [death]) for the as-
sessment of neurologic functional disability.?®

The main secondary clinical efficacy outcome was the rate
of favorable functional outcomes defined as mRS of 3 or less
(indicating an ability to walk unassisted) at 90 days. Other out-
come of interest included the change of the NIHSS score from
baseline at 24 hours and at 5 to 7 days (or discharge, if ear-
lier), as assessed by trained local neurologists. The technical
efficacy outcomes regarding recanalization were substantial
reperfusion, as assessed by means of catheter angiography in
the EVT group and defined as a modified Treatment in Cere-
bral Infarction score of 2b (50%-99% reperfusion) or 3 (com-
plete reperfusion).?®

Safety outcomes were the incidence of death within 90
days and symptomatic intracerebral hemorrhage at 48 hours
as confirmed on neuroimaging (CT or MRI). Intracerebral hem-
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orrhages were evaluated according to the Heidelberg Bleed-
ing Classification (eMethods 3 in Supplement 2).3° Sympto-
matic intracerebral hemorrhage was diagnosed if the newly
observed intracranial hemorrhage was associated with any of
the following conditions: (1) an NIHSS score that increased more
than 4 points than the score immediately before worsening;
(2) an NIHSS score that increased more than 2 points in a cat-
egory; or (3) deterioration that led to intubation, hemicrani-
ectomy, external ventricular drain placement, or any other ma-
jorinterventions. Additionally, the symptom deteriorations had
to be unexplained by causes other than the observed intracra-
nial hemorrhage. An independent clinical events committee
adjudicated safety outcomes, procedure-associated compli-
cations (eg, arterial perforation, arterial dissection, and em-
bolization in a previously uninvolved vascular territory), and
serious adverse events.

Radiologic Assessment

The imaging core laboratory evaluated the findings on base-
line noncontrast computed tomography for the pc-ASPECTS,
baseline vessel imaging (computed tomographic angiogra-
phy, magnetic resonance angiography, or digital subtraction
angiography) for the location of the occlusion, angiographic
outcomes on digital subtraction angiography imaging for tech-
nical efficacy outcomes regarding reperfusion, follow-up com-
puted tomographic angiography or magnetic resonance angi-
ography within 48 hours for vessel recanalization, and the
follow-up computed tomography for the presence of intrace-
rebral hemorrhage.

All neuroimaging studies were evaluated independently
by 2 neuroradiologists (W. Liu and W. Huang) who were un-
aware of the treatment-group assignments, clinical data, and
outcomes. For cases with disagreement, decisions were made
by a third experienced neuroradiologist (Z. Shi).

Statistical Analysis

We compared baseline characteristics, treatment profiles, out-
comes, and severe adverse events between the SMT-alone and
EVT groups. Data are presented as medians (interquartile
ranges [IQRs]) or numbers with percentages, unless other-
wise indicated. Univariate analysis was performed using the
Mann-Whitney U test, X2 test, or Fisher exact test, as appro-
priate. The primary outcome variable was the adjusted com-
mon odds ratio for a shift in the direction of a better outcome
on the mRS score; this ratio was estimated with multivariable
ordinal logistic regression. The adjusted common odds ratios
are reported with 95% CIs to indicate statistical precision. Ad-
justed estimates of outcome (common odds ratio, odds ratio,
and B) were calculated by taking the following variables into
account: age, baseline NIHSS, baseline pc-ASPECTS, onset-to-
imaging diagnosis time, sex, diabetes mellitus, ischemic stroke,
IVT, onset-to-outcome measurement time, and location of oc-
clusion. For propensity score matching analysis, we per-
formed a 1:1 matching based on the nearest-neighbor match-
ing algorithm with a caliper width of 0.2 of the propensity score
with age, systolic blood pressure, baseline pc-ASPECTS,
baseline NIHSS, TOAST classification, occlusion site, and medi-
cal history, such as diabetes mellitus, smoking, hyperlipid-

JAMA Neurology May 2020 Volume 77, Number 5

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ on 08/21/2022

563


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2020.0156?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2020.0156
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2020.0156?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2020.0156
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2020.0156?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2020.0156
http://www.jamaneurology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2020.0156

564

Research Original Investigation

emia, and ischemic stroke as covariates (eMethods 1 in
Supplement 2).3! Furthermore, supportive analyses used the
propensity score, computed based on multivariable regres-
sion models accounting for additional explanatory variables.
The significance level was set to P < .05, and all tests of hy-
potheses were 2-sided. Because we excluded patients with
missing essential data from our analysis, we did not impute
for missing data. Statistical analysis was performed using SPSS
23.0 (IBM). Figures were drawn with the use of Excel soft-
ware 2019 (Microsoft).

.|
Results

Patient Characteristics

According to the inclusion and exclusion criteria, we initially
screened 1254 patients from 51 comprehensive stroke centers
in China. Among them, 4 centers and 22 patients were ex-
cluded from participation in the registry because not all per-
tinent data on consecutive patients were being recorded. An-
other 71 patients were excluded because they had a BAO
accompanied by anterior circulation LVO, 121 patients be-
cause of a chronic BAO, 187 patients because of missing criti-
cal baseline data (92 without records of time and 95 with poor
quality of images), and 11 survivors because of lack of 90-day
mRS scores. The remaining 829 patients (of whom 612 were
men [73.8%]; median [interquartile] age, 65 [57-74] years) con-
stituted the study population. The flowchart is shown in eFig-
ure 1in Supplement 2; eFigure 2 in Supplement 2 shows the
distribution of the participated centers in China. Participat-
ing centers and the number of patients recruited per center are
listed in eTable 4 in Supplement 2.

Baseline Characteristics

A total of 182 patients were treated with SMT alone and 647
patients were treated with SMT plus EVT. Of the patients
treated with SMT alone, 47 (25.8%) were treated with IVT (27
with rt-PA and 20 with urokinase). A total of 119 patients
(18.4%) in the EVT group were treated with IVT (95 with rt-
PA, 23 with urokinase, and 1 missing information about the
thrombolytic type) in conjunction with EVT. Overall, 644 pa-
tients (77.7%) had severe deficits, and 185 patients (22.3%) had
mild to moderate deficits. All patients completed the 90 days
of follow-up.

Table 1 shows baseline characteristics of these patients.
Compared with the SMT-alone group, patients in the EVT group
had a younger age (67 [59-76] years vs 64 [56-73] years;
P =.002), higher pc-ASPECTS score (median [IQR], 7 [6-8] vs
8 [7-9]; P < .001), lower systolic blood pressure levels (me-
dian [IQR], 160 [142-174] mm Hg vs 150 [134-166] mm Hg;
P <.001), higher proportions of smoking (42 of 182 patients
[23.1%] vs 235 of 647 patients [36.3%]; P = .001) and atrial fi-
brillation (24 of 182 patients [13.2%] vs 136 of 647 patients
[21.0%]; P = .02), and a significant difference of stroke caus-
ative mechanism (eg, cardioembolism: 32 of 182 patients
[17.6%] vs 173 of 647 patients [26.7%]; P = .001) and occlu-
sion sites (distal basilar artery: 45 of 182 [24.7%] vs 222 of 647
[34.3%]; middle basilar artery: 100 0of 182 [54.9%] vs 195 of 647
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[30.1%]; proximal basilar artery: 14 of 182 [7.7%] vs 107 of 647
[16.5%]; vertebral artery-V4 segment: 23 0f 182 [12.6%] vs 123
of 647 [19.0%]; P < .001). Other baseline characteristics were
not statistically different between the 2 groups.

Primary Efficacy Outcome

Analysis of the primary outcome showed an adjusted com-
mon odds ratio (OR) for any improvement in the distribution
of the mRS score of 3.08 (95% CI, 2.09-4.55) favoring EVT
(Table 2; Figure 1). The median 90-day mRS score was 5 (IQR,
2-6)inthe EVT group and 6 (IQR, 5-6) in the SMT-alone group
(P < .001; Table 2).

Secondary Efficacy Outcomes

Secondary clinical efficacy outcomes and technical efficacy
outcomes regarding recanalization are shown in Table 2. The
proportion of favorable outcomes (mRS score <3) at 90 days
was significantly higher in the EVT group than in the SMT-
alone group (207 of 647 patients [32.0%] vs 17 of 182 patients
[9.3%]; P < .001; absolute difference: 22.7% [95% CI, 17.1%-
28.2%]) with an adjusted OR of 4.70 (95% CI, 2.53-8.75;
P < .001; number needed to treat for 1 additional patient to be
able to walk unassisted, 4.4). The differences in the NIHSS
scores between baseline and 24 hours and baseline and at 5
to 7 days or discharge were O (IQR, 0-6) points vs O (IQR, -4 to
3) points (B, -3.35 [95% CI, -4.98 to -1.71]) and 1 (IQR, 0-9.5)
points vs -2 (IQR, -12 to 3) points (3, -6.28 [95% CI, -8.33 to
-4.21]) across the SMT-alone and EVT groups, respectively
(P < .001).Inthe EVT group, substantial reperfusion at the end
of the procedure occurred in 522 of the 647 patients (80.7%).

Safety Outcomes

Mortality at 90 days was significantly higher in the SMT-
alone group thanin the EVT group (299 of 647 patients [46.2%]
vs 130 of 182 patients [71.4%]; P < .001; absolute difference:
25.2% [95% CI, 17.6%-2.8%]), with an adjusted OR of 2.93
(95% ClI, 1.95-4.40; P < .001). The rate of symptomatic intra-
cerebral hemorrhage was 7.1% (45 of 636 patients) in the EVT
group and 0.5% (1 of 182 patients) in the SMT-alone group
(P < .001). Device-associated or procedural complications were
observed in 62 patients (9.6%). Rates of other serious ad-
verse events during the 90-day follow-up period were similar
in the 2 study groups, except deep-vein thrombosis. A com-
pletelist of procedural complications and adverse events were
provided in Table 3.

Propensity Score Matching Analysis

After 1:1 propensity score matching analysis, baseline charac-
teristics between the groups achieved good balance. Details
are available in Table 1. A total of 167 patients who had EVT
were evaluable for the matched-pairs analysis with the mul-
tivariable method. The score on the mRS at 90 days, indicat-
ing a primary efficacy functional outcome, was significantly
lower in the EVT group than in the SMT-alone group (5 [IQR,
2-6]vs 6 [IQR, 4-6]; P < .001). Compared with the SMT-alone
group, the proportion of favorable 90-day functional out-
come (mRS score <3) in the EVT group was significantly higher
(47 of 167 patients [28.1%] vs 17 of 167 patients [10.2%];
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Figure 1. Distribution of the Modified Rankin Scale Score
at 90 Days in All Patients and the Propensity Score Matching Data Set
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EVT indicates endovascular treatment.

P <.001). Mortality at 90 days occurred in 79 of 167 patients
(47.3%) in the EVT group and 117 of 167 patients (70.1%) in the
SMT-alone group (P < .001). The rate of symptomatic intrace-
rebral hemorrhage was 7.3% (12 of 164 patients) in the EVT
group and 0.6% in the SMT-alone group (1 of 167 patients;
P < .001). Substantial reperfusion was achieved in 132 of 167
patients (79.0%) in the EVT group. Results are shown in Table 2.
In addition, supportive analyses, in which propensity scores
were included into multivariable regression models as a co-
variate, were performed. The results were consistent (eTables 1
and 2 in Supplement 2).

Subgroup Analyses

Subgroup analyses were based on the full data set. The treat-
ment outcome remained consistent in almost all of pre-
defined subgroups, including those based on age, sex, base-
line pc-ASPECTS, baseline NIHSS, site of occlusion, time from
onset to imaging diagnosis, and IVT (Figure 2; eFigures 3
through 20 in Supplement 2).

|
Discussion

To our knowledge, the current analysis represents the largest
prospective, multicenter registry of consecutive patients
presenting with acute symptomatic BAO. The importance of
our study becomes even more important in face of the pau-
city of prospective data comparing the outcomes of SMT plus
EVT vs SMT alone for patients with BAO, as well as the chal-
lenges faced to randomization in this patient population.? Our
study showed that, in the real-world practice, patients with AIS
and confirmed acute symptomatic BAO appear to benefit with
respect to functional recovery when EVT is administered within
24 hours of estimated occlusion time. Patients treated with EVT
were more likely able to walk independently at 90-day
follow-up visits.
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Our findings stand in clear distinction to the BASICS reg-
istry, which failed to show a benefit of EVT. The efficacy EVT
for AIS caused by anterior-circulation LVO has come a long way
tobe proven in the past decade. Unlike the Interventional Man-
agement of Stroke III trial,>* Mechanical Retrieval and Recana-
lization of Stroke Clots Using Embolectomy (MR RESCUE)
trial,* and the Local vs Systemic Thrombolysis for AIS (SYN-
THESIS Expansion) trial,> 6 landmark EVT early-window trials
had positive results because of better patient selection, appli-
cation of EVT with adjunctive thrombolysis, and the use of
modern stent retrievers.”'* In the BASICS registry, the ben-
efit from the EVT was limited to the use of outdated EVT tech-
niques (ie, intra-arterial thrombolysis without mechanical re-
canalization) and the use of first-generation mechanical
recanalization devices.? As reported previously, the fre-
quency of recanalization after stent retrievers (81%) exceeds
that of previously published recanalization rates of 46.2% or
63.2% after intravenous rt-PA or intra-arterial thrombolysis,
respectively.®® In the Solitaire with the Intention for Throm-
bectomy (SWIFT) trial, recanalization was achieved more of-
ten in the Solitaire group than in the Merci group (61% vs 24%;
P <.001), and more patients had a good 90-day functional out-
come with Solitaire than Merci (58% vs 33%; P = .02).37 Simi-
lar superiority over the Merci device was subsequently re-
ported in a randomized comparison trial with the Trevo
device.®®

In the EVT group of our study, we observed a good out-
come (MRS scores <2) in 27.5% of the patients. Although this
may seem relatively low compared with other recent studies
(34%-45%),*19-21-39-4 including a meta-analysis by Gory et al*3
of case series of EVT for patients with BAO, this study had more
patients with large-artery atherosclerosis stroke (418 of 647
[64.6%]), with 20.3% having a mRS score of 2 or less. This re-
sult was consistent with the previous study,*:*? which found
that stroke mechanism has a major influence on outcomes and
in situ atherosclerotic thrombosis mechanism (compared with
embolism) was significantly associated with poor outcomes.
Severe neurological condition on admission, particularly re-
duced consciousness, may lessen the benefits of recanaliza-
tion and hinder prognosis. In addition, given the high propor-
tion of poor outcome in the natural history of BAO® and the
fact that only 7% of patients included in the SMT-alone group
of our study had a good outcome, our rates of observed mRS
scores of O to 2 become relatively favorable. However, pa-
tients treated with antithrombotics or IVT in the BASICS reg-
istry had a much higher good outcome rate of 38%. This much
higher chance of a good outcome among patients treated with
SMT in the BASICS registry can be explained by the limited
number of patients treated with additional EVT after IVT. More-
over, about 44.7% patients in the antithrombotic or IVT group
of the BASICS registry had an NIHSS of more than 20, which
was much lower than that of the BASILAR registry (44.7% vs
61.0%; P < .001). The rate of substantial reperfusion we ob-
served (80.7%) was comparable with the 81% reported in the
previous meta-analysis by Gory et al.?>

Asreported previously, our study also confirmed the safety
of EVT for acute BAO is acceptable. The rate of symptomatic
intracerebral hemorrhage was 7.1% in the EVT group of the
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Figure 2. Subgroup Analyses
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VA-V4, the fourth segment of
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present study, which was comparable with the rate of 4%
(95% CI, 2%-8%) reported in the meta-analysis by Gory et al**
and much lower than the 14% reported in the BASICS regis-
try, probably reflecting the more advanced intervention tech-
niques available today. The mortality rate observed in the EVT
group of our study was 46.2%, which was significantly lower
than 72.2% in the SMT-alone group and relatively higher than
those previously reported after mechanical recanalization
(Kang et al,'® 16%; Weber et al,*! 34%; Mokin et al,?! 30%; Singer
et al,* 35%; and a meta-analysis by Gory et al,?®> 30%). How-
ever, our mortality rate was comparable with that reported in
other previous studies (Gory et al,*° 44%; Bouslama et al,??
46.7%). The high mortality rate observed here could be ex-
plained by the delayed observed reperfusion times and the se-
verity of stroke deficits, both well-known factors for worse
prognosis.?® The rate of procedure-associated complications
was 9.6% in our study, comparable with the 10% reported in
a meta-analysis study by Lee et al.*?

Limitations
Our study has all the inherent limitations of a nonrandom-
ized study. The reasons for clinicians to select a specific treat-
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ment option are more complex than can be covered by the
scope of a prospective observational study. Propensity score
matching or multivariable analyses can never adjust com-
pletely for systematic differences between treatment groups,
which is the aim of randomization in clinical trials. The high
number of patients who received SMT and EVT compared with
SMT alone may suggest the existence of a lack of equipoise
among participating centers in regards to the efficacy of EVT
in patients with BAO. However, our registry makes up a good
representation of daily clinical practice for patients with acute
symptomatic BAO, and despite its limitations, it still consti-
tutes one of the best available data about BAO treatment.

. |
Conclusions

In conclusion, our study contributes evidence to support the
safety and efficacy of EVT for patients with AIS caused by BAO
who could be treated within 24 hours of estimated occlusion
time. We are looking forward to the results of the 2 random-
ized clinical trials, BASICS and BAOCHE, that may have im-
portant influence on the management of these patients.
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