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Abstract
Background and Objectives
There is uncertainty about whether patients with an anterior circulation large vessel occlusion
(LVO) and a low NIH Stroke Scale (NIHSS) score (≤5) benefit from endovascular therapy
(EVT) in the late time window (6–24 hours). We compared the clinical outcomes of these
patients receiving EVT with those receiving medical management (MM).

Methods
The CT for Late Endovascular Reperfusion multinational cohort study was conducted at 66
sites across 10 countries from January 2014 toMay 2022. This subanalysis included consecutive
patients with late-window stroke due to an anterior circulation LVO, defined as occlusion of the
internal carotid artery or proximal middle cerebral artery (M1/M2 segments), and a baseline
NIHSS score ≤5 who received EVT or MM alone. The primary end point was a 90-day ordinal
shift in the modified Rankin Scale (mRS) score. Secondary outcomes were 90-day excellent
outcome (defined as mRS scores 0–1 or return to baseline mRS score in patients with a pre-
stroke mRS score >1) and favorable outcome (defined as mRS scores 0–2 or return to baseline
mRS score in patients with prestroke mRS score >2). Safety outcomes were symptomatic
intracranial hemorrhage and 90-day mortality. We used ordinal and binary logistic regression
models to test for outcome differences.

RELATED ARTICLE

Editorial
Endovascular Therapy for
NIHSS ≤5: How Low
Should We Go?

Page e213515

MORE ONLINE

CME Course
NPub.org/cmelist

Class of Evidence
Criteria for rating
therapeutic and diagnostic
studies

NPub.org/coe

1Department of Neurology, Hospital de Egas Moniz, Centro Hospitalar Lisboa Ocidental, Portugal; 2Department of Radiology, Radiation Oncology, Boston Medical Center, Boston
University Chobanian & Avedisian School of Medicine, MA; 3Department of Neurology, Klinikum Ludwigshafen, Germany; 4Department of Neurology, Neurosurgery, University of
Pittsburgh Medical Center, PA; 5Deparment of Neurology, University of Lille, France; 6Department of Neurology, Helsinki University Hospital, University of Helsinki, Finland; 7De-
partment of Neurology, Grady Memorial Hospital, Atlanta, GA; 8Department of Radiology, Boston Medical Center, Boston University Chobanian & Avedisian School of Medicine, MA;
9Department Neurology, Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden, Germany; 10Department Neuroscience and Stroke Program,
Bon Secours Mercy Health St. Vincent Hospital, Toledo, OH; 11Department of Neurology, Leuven, Belgium; 12Department of Neuroradiology, Hospital de EgasMoniz, Lisbon, Portugal;
13Department of Neurology, Hospital Vall d’Hebron, Barcelona, Spain; 14Department of Neurology, University of Iowa, Iowa City; 15Department of Neurology, UTHealth McGovern
Medical School, Neurology, Houston, TX; 16Division of Stroke Prevention and Treatment, Institute of Medicine, University of Tsukuba, Japan; 17Department of Neurology, Hôpital Civil
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Results
Among 5,098 patients, 318 patients were included (median [interquartile range] age 67 [56–76] years; 149 [46.9%] were
female; baseline NIHSS score was 4 [2–5]). A total of 202 patients (63.5%) received EVT and 116 MM (36.5%). There was no
difference in favorable 90-day ordinal mRS score shift (adjusted common odds ratio [OR] 0.77, 95% CI 0.45–1.32), excellent
outcome (adjusted OR 0.86, 95%CI 0.49–1.50), or favorable outcome (adjusted OR 0.72, 95%CI 0.35–1.50) in the EVT group
compared with MM. Symptomatic intracranial hemorrhage risk (adjusted OR 3.40, 95% CI 0.84–13.73) and mortality at
90 days (adjusted OR 2.44, 95% CI 0.60–10.02) were not statistically different between treatment groups.

Discussion
In patients with an anterior LVO and low NIHSS score in the 6–24-hour time window, there was no statistical difference in
disability outcomes or intracranial bleeding risk between patients treated with EVT compared with MM. The retrospective and
observational design limits our findings. Ongoing randomized controlled trials will provide further insight.

Classification of Evidence
This study provides Class III evidence that in adult patients with anterior circulation LVO and lowNIHSS score (≤5) presenting
in the late time window (6–24 hours), EVT does not improve clinical outcome vs MM.

Trial Registration
This study was registered at clinicaltrials.gov under NCT04096248.

Introduction
Randomized controlled trials (RCTs) have shown the supe-
riority of endovascular therapy (EVT) over medical man-
agement (MM) for treating anterior circulation acute
ischemic stroke (AIS) due to large vessel occlusion (LVO) in
both early and late time windows.1-4

In most of these RCTs, patients with mild clinical stroke
severity, defined as a NIH Stroke Scale (NIHSS) score ≤5,
were excluded. The exception was the inclusion of a limited
number of patients in 3 of 8 RCTs.4-6 As such, while current
international guidelines strongly recommend EVT for AIS
patients with LVO and a NIHSS score of ≥6 (Class IA), there
are no established recommendations for patients with NIHSS
scores 0–5.7,8 Among the abovementioned 3 RCTs, only 1
included patients with mild clinical stroke severity in the late
time window.4

Based on data from clinical registries, 4%–12% of patients
with a NIHSS score ≤5 have an LVO.9,10 A significant pro-
portion of these patients may experience neurologic de-
terioration and have unfavorable outcomes, questioning the
potential role of EVT in this setting.11,12 However, meta-
analyses of observational studies assessing the efficacy and
safety of EVT in patients with AIS with NIHSS score ≤5 and

an LVO did not show a clinical benefit of EVT in comparison
with MM while showing a potentially higher risk of in-
tracranial bleeding.13-15 Most patients included in these
studies were treated in the early time window, and studies
specifically assessing this question in the late window are
lacking. Because patients in the late window are less likely to
receive intravenous thrombolysis, the impact of EVT may be
greater in this subset of patients.

Our study aimed to assess whether in adult patients with
anterior circulation LVO and low NIHSS scores (≤5) pre-
senting in the late time window (6–24 hours), EVT improves
clinical outcome in comparison with MM.

Methods
We used data from the CT for Late Endovascular Reperfusion
(CLEAR) registry (NCT04096248).16-20 CLEAR is a multi-
center cohort study that compared clinical outcomes in
consecutive patients with anterior circulation LVO un-
dergoing EVT 6–24 hours after last seen well (LSW) who
were selected by either noncontrast CT vs CT perfusion or
magnetic resonance imaging. All patients also received CT
angiography or magnetic resonance angiography. Patients
were recruited from 15 centers in Europe and North America

Glossary
AIS = acute ischemic stroke; aOR = adjusted OR; CLEAR = CT for Late Endovascular Reperfusion; EVT = endovascular
therapy; IPTW = inverse probability of treatment weighting; IQR = interquartile range; IVT = isolated intravenous
thrombolysis; LSW = last seen well; LVO = large vessel occlusion; MM = medical management; MOSTE = Minor Stroke
Therapy Evaluation; mRS = modified Rankin Scale; mTICI = modified thrombolysis in cerebral infarction; NIHSS = NIH
Stroke Scale; OR = odds ratio; RCT = randomized controlled trial.
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between January 2014 and December 2020. Patients were
included if the baseline NIHSS score was >5 and occlusion of
either the internal carotid artery or proximal middle cerebral
artery (M1 or proximal M2 segments) was documented on
vascular imaging. After the publication of the CLEAR study in
2021, data collection was expanded to a total of 66 centers
across 10 countries in Europe, North America, and Japan. The
inclusion criteria were broadened to include patients with any
prestroke modified Rankin Scale (mRS) score, stroke severity,
and all treatment modalities (isolated intravenous throm-
bolysis [IVT], bridging IVT [IVT + EVT], EVT-only, or
conservative treatment). For interim new sites, data collection
was expanded to May 1, 2022.

For this study, we included consecutive patients from the
CLEAR registry, from January 2014 toMay 2022, meeting the
following inclusion criteria: age 18 years and older; anterior
circulation LVO, defined as occlusion of the internal carotid
artery or proximal middle cerebral artery (M1/M2 segments);
prestroke mRS scores of 0–4, LSW to the treatment of 6–24
hours; and NIHSS score ≤5. For inclusion in this study, the
NIHSS score immediately before the procedure was consid-
ered for patients within the EVT group. In patients included
in theMMgroup, the admissionNIHSS score was considered.
Patients with NIHSS score ≤5 at admission who received EVT
after clinical worsening with preprocedural NIHSS score >5
were not included in this study. The MM group included
patients receiving isolated IVT or conservative treatment while
the EVT group included patients receiving bridging IVT or
EVT only. We excluded patients with incomplete baseline
characteristics from the statistical analyses (eFigure 1).

For all patients, decisions regarding EVT andMMwere made
according to local standards and the treating physician’s de-
cision in conjunction with the patient or their family.

Outcome Variables
The primary end point was the 90-day ordinal mRS score shift
distribution. The secondary outcomes were 90-day excellent
outcome (defined as mRS scores 0–1 or return to baseline
mRS score in patients with prestroke mRS score >1) and
favorable outcome (defined as mRS scores 0–2 or return to
baseline mRS score in patients with prestroke mRS score >2).
The safety outcomes were symptomatic intracranial hemor-
rhage (sICH, defined by the European Cooperative Acute
Stroke Study III)21 and 90-day mortality. The 90-day mRS
score was collected in person or by teleconsultation and
reported by site investigators. All data were collected retro-
spectively by local investigators using a uniform spreadsheet.
Site investigators performed all imaging and outcome analyses.

Statistical Analysis
We tested the normality of continuous variables using a Sha-
piro-Wilk test, presenting variables with non-normal distri-
bution as median interquartile range (IQR) and normally
distributed variables as mean (SD) values. Differences in
continuous variables were assessed using a nonparametric

Wilcoxon-Mann-Whitney test, and categorical variables were
analyzed using a χ2 test or Fisher exact test when appropriate.

For the primary outcome ordinal mRS score shift, an ordinal
logistic regression model was used to predict a 1-point shift
toward the lower ordered value with the cumulative logit link
function and ordinal distribution. The assumption of pro-
portionality was tested using the score test and graphical
methods. Common odds ratios (ORs) with 95% CIs were
calculated for unadjusted and adjusted models. In addition,
logistic regression models with a logit link function and bi-
nomial distribution specifications were used for binary out-
comes, and unadjusted and adjusted ORs with a 95% CI were
also computed. The following covariates were included a pri-
ori in the multivariable (core) model: age, sex, baseline
NIHSS score, prestroke mRS score, hypertension, diabetes,
atrial fibrillation, intravenous thrombolysis, occlusion site, and
time LSW before treatment.

In all analyses, clustering by sites was accounted for using
a generalized estimating equation approach. We assumed an
independent correlation structure with the smallest quasi-
likelihood independence criterion value for the within-site
clustering of patients.

Sensitivity Analyses
In the first sensitivity analysis, we used the propensity score-
–based inverse probability of treatment weighting (IPTW)
method to estimate the odds of primary and secondary clinical
end points by treatment modality. The IPTW method esti-
mates the average treatment effect (the effect of EVT had the
entire population received EVT vs had the entire population
received direct MM). The same set of variables used in the core
multivariable model was used to generate IPTW estimates.

A second sensitivity analysis was conducted to test the het-
erogeneity of the effect of treatment on the primary end point
ordinal mRS score shift using a multiplicative interaction term
in the core multivariable model for the site of arterial occlu-
sion (internal carotid artery/middle cerebral artery segment
M1 vs middle cerebral artery segment M2) and stroke onset
(witnessed vs unwitnessed). Finally, an analysis was per-
formed, adding the following additional variables to the core
multivariable model (all covariates model): witnessed stroke,
transfer status, ASPECTS, and imaging modality.

Missing Data Analysis
In addition to performing analysis on patients with all avail-
able data (complete case analysis), we repeated the analysis
after imputing data values for the missing covariates witness,
transfer status, ASPECTS, and imaging modality. The missing
data correlated with several covariates (data not presented in
tables), so a missing-at-random mechanism was assumed.
Multiple imputations were performed in SAS 9.4 using PROC
MI, and 10 imputed data sets were generated. A fully condi-
tional specification method was applied. PROC MIANALYZE
was used to combine results from logistic regression analysis on
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the 10 imputed data sets and produce pooled ORs alongside
their 95% CIs.

All statistical calculations were performed on Statistical Anal-
ysis System (SAS) version 9.4 (SAS Institute, Cary, NC). All
tests were 2-sided, and a p value less than 0.05 was considered
to be statistically significant. A correction for multiple testing
was not applied because this was a nonconfirmatory study.

Standard Protocol Approvals, Registrations,
and Patient Consents
Approval from the local institutional review board or ethics
committee was obtained from all participating centers. All data
were anonymized and deidentified. Given the retrospective
nature of the study, written informed consent was waived. This
study was conducted according to the Declaration of Helsinki
and reported according to the Strengthening the Reporting of
Observational Studies in Epidemiology guidelines.22

Data Availability
The senior author (T.N.N.) and lead statistician (M.M.Q.)
had access to all data. Anonymized data are available on rea-
sonable request to the corresponding author.

Results
There were 5,098 patients in the CLEAR study, of whom
4,776 were removed because of not meeting study eligibility
criteria (e.g., 4,219 were excluded because of NIHSS score ≥
6), leading to 322 patients. Additional 4 patients were re-
moved because of missing covariate data, leaving 318 patients
in this analysis, of whom 202 (63.5%) received EVT (repre-
sented by 22 centers) and 116 (36.5%) were medically
managed (represented by 27 centers) (eFigure 1). Compared
with patients who were medically managed, patients treated
with EVT were younger (median [IQR] 66 [54–76] vs 68.5
[60–77]) and had higher baseline NIHSS scores (median
[IQR] 4 [2–5] vs 3 [2–4]). There was a higher rate of
transfers and IVT treatment in patients receiving EVT than
MM (Table 1). The site of occlusion was more proximal in
those treated with EVT vs MM (ICA + M1: 68.8% vs 51.7%;
M2: 31.2% vs 48.3%). The time LSW to imaging was shorter
in those treated with EVT vs MM (9.5 hours vs 12.5 hours).
Of patients treated with EVT, general anesthesia was used in
14.6%, and modified thrombolysis in cerebral infarction
(mTICI) ≥2b reperfusion was achieved in 81.5% of patients
while mTICI ≥2c in 56.0% (Table 1).

The median discharge NIHSS score was 2 (IQR 1–4). In
comparison with patients who were medically managed,
patients treated with EVT had a higher discharge NIHSS
score (median [IQR] 2 [1–5] vs 1 [0–3]; p value = 0.04).

Primary and Secondary End Points
The distribution of clinical outcomes by treatment modality
is presented in Table 2. For the primary end point 90-day

ordinal mRS score shift, the score test resulted in a χ2 p value
of 0.74, indicating that odds were proportional for the 2
treatment modalities. The plots representing these results are
not shown for briefness. On multivariable analysis, there was
no difference in the 90-day ordinal mRS score shift between
EVT and MM (adjusted common OR 0.77, 95% CI
0.45–1.32; p value = 0.35; Table 3 and Figure). A similar result
was observed in the IPTW analysis (common OR 0.78, 95%
CI 0.47–1.31; p value = 0.35).

There was no statistically significant difference between
treatment groups in excellent outcome (adjusted OR [aOR]
0.86, 95% CI 0.49–1.50; p value = 0.59) or favorable outcome
(aOR 0.72, 95% CI 0.35–1.50; p value = 0.39) (Table 3). The
results from IPTW analysis corroborated with the multivari-
able model [excellent outcome (OR 0.90, 95% CI 0.49–1.68;
p value = 0.75) or favorable outcome (OR 0.70, 95% CI
0.39–1.26; p value = 0.24)].

Safety Outcomes
Symptomatic intracranial hemorrhage was numerically higher
in the EVT group compared with the MM group (6.0% vs
1.7%, aOR 3.40, 95% CI 0.84–13.73; p value = 0.09). Mor-
tality at 90 days was numerically higher in the EVT group
compared with theMMgroup (10.8% vs 4.6%, aOR 2.44, 95%
CI 0.60–10.02; p value = 0.22) (Table 3).

Sensitivity Analysis
Inmultivariable analysis, looking at the interaction of treatment
modality and occlusion site on the primary outcome, in patients
with occlusion of the middle cerebral artery M2 segment, EVT
showed nonsignificant lower odds of a favorable outcome
(adjusted common OR 0.51; 95% CI 0.24–1.07) compared
with patients with occlusion of the internal carotid artery/
middle cerebral artery M1 segment (adjusted common OR
1.06; 95% CI 0.58–1.96; p value for interaction = 0.09).

In the analysis of the interaction of treatment modality and
type of stroke onset (witnessed vs unwitnessed) on the pri-
mary outcome, no interaction was observed (p value for
interaction = 0.33). The adjusted common ORs were 0.73
(95% CI 0.41–1.29) and 0.97 (95% CI 0.55–1.69) in wit-
nessed and unwitnessed stroke, respectively.

The results from sensitivity analysis of adding covariates
witnessed stroke onset, transfer status, ASPECTS, and im-
aging modality to the core multivariable model (all covariates
model) are presented in eTable 1. A slightly stronger but
statistically nonsignificant effect was observed in the OR es-
timate for the primary end point of ordinal mRS score shift
(adjusted common OR 0.61, 95% CI 0.34–1.10; p value =
0.10). A similar pattern was noted for secondary end points.

Missing Data Analysis
With imputation of missing data, the estimates from all
covariates model remained nonsignificant for the primary end
point of ordinal mRS score shift (aOR 0.68, 95% CI
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Table 1 Baseline Characteristics and Metrics of CLEAR Patients With Low NIHSS Scores in the 6–24-Hour Window

Overall (N = 318)

Treatment

p ValueMM (N = 116) EVT (N = 202)

Age, y 67 (56–76) 68.5 (60–77) 66 (54–76) 0.078

Baseline NIHSS score 4 (2–5) 3 (2–4) 4 (2–5) 0.004

Female 149 (46.9) 57 (49.1) 92 (45.5) 0.537

Prestroke mRS score 0.386

0 223 (70.1) 87 (75.0) 136 (67.3)

1 45 (14.2) 11 (9.5) 34 (16.8)

2 20 (6.3) 6 (5.2) 14 (6.9)

3 26 (8.2) 10 (8.6) 16 (7.9)

4 4 (1.3) 2 (1.7) 2 (1.0)

Witnessed stroke onset (n = 294) 77 (26.2) 20 (19.2) 57 (30.0) 0.045

Medical history

Hypertension 199 (62.6) 64 (55.2) 135 (66.8) 0.039

Diabetes 72 (22.6) 25 (21.6) 47 (23.3) 0.725

Atrial fibrillation 68 (21.4) 16 (13.8) 52 (25.7) 0.012

Transfer patients (n = 266) 132 (49.6) 22 (29.3) 110 (57.6) <0.0001

Intravenous thrombolysis 51 (16.0) 8 (6.9) 43 (21.3) 0.001

Imaging ASPECTS and modality of selection

ASPECTS, median (IQR) (n = 299) 9 (8–10) 9 (8–10) 9 (8–10) 0.20

ASPECTS, mean (SD) (n = 299) 8.8 (1.3) 8.7 (1.4) 8.9 (1.3)

Imaging modality (n = 317) <0.0001

Unenhanced head CT 121 (38.2) 55 (47.8) 66 (32.7)

CT with perfusion 101 (31.9) 16 (13.9) 85 (42.1)

MRI 95 (30.0) 44 (38.3) 51 (25.3)

Site of arterial occlusion 0.001

Internal carotid artery 61 (19.2) 26 (22.4) 35 (17.3)

MCA-M1 segment 138 (43.4) 34 (29.3) 104 (51.5)

MCA-M2 segment 119 (37.4) 56 (48.3) 63 (31.2)

Time metrics

LSW to treatment, hours 11.8 (8.4–16.2) 12 (8.5–16.9) 11.7 (8.3–15.9) 0.348

LSW to imaging, hours (n = 236) 10.6 (7.6–15.3) 12.5 (9.1–17.5) 9.5 (6.9–14.4) <0.0001

Procedural factors

General anesthesia (n = 164) — — 24 (14.6) —

Balloon guide catheter (n = 159) — — 79 (49.7) —

Reperfusion mTICI ≥2b (n = 200) — — 163 (81.5) —

Reperfusion mTICI ≥2c (n = 200) — — 112 (56.0) —

Abbreviations: ASPECTS = Alberta Stroke Program Early CT score; CLEAR = CT for Late Endovascular Reperfusion; EVT = endovascular treatment; LSW = last
seen well; MCA = middle cerebral artery; MM = medical management; MRI = magnetic resonance imaging; mRS = Modified Rankin Scale; mTICI = modified
treatment in cerebral ischemia; NIHSS = NIH Stroke Scale.
Values are presented as median (interquartile range) or as numbers (proportions).
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0.39–1.16; p value = 0.16). Complete results from the analysis
of imputed data are presented in eTable 1.

This study provides Class III evidence that in adult patients
with anterior circulation LVO and a low NIHSS score (≤5)

presenting in the late time window (6–24 hours), EVT does
not improve clinical outcome vs MM.

Discussion
In patients with anterior circulation LVO and mild stroke
severity presenting in the late time window, EVT was not
associated with better 90-day functional outcomes, nor was it
associated with higher rates of symptomatic intracranial
hemorrhage and 90-day mortality. This post hoc analysis of
the CLEAR study represents a comprehensive comparison
between EVT and MM alone in patients with anterior cir-
culation LVO and low NIHSS scores within the 6–24-hour
window.

In the endovascular treatment vs no endovascular treatment
after 6–24 h in patients with ischaemic stroke and collateral
flow on CT angiography (MR CLEAN-LATE) trial, a study
that randomized patients with an anterior circulation LVO in
the late window and with a NIHSS score ≥ 2, there was no
interaction between the baseline NIHSS score and treatment
effect.4 In the intention-to-treat analysis, 142 patients (29%)
had a NIHSS score between 1 and 6, with a trend favoring
EVT in this subgroup (aOR 1.79, 95% CI 0.95–3.37). Al-
though these results suggested a potential benefit of EVT in
mild clinical severity stroke, the use of different baseline

Table 2 Clinical Outcomes According to Treatment in
Patients With Low NIHSS Scores

Overall
(n = 318)

Treatment

p Value
MM
(n = 116)

EVT
(n = 202)

90-d mRS score 2 (1–3) 1 (0.5–3) 2 (1–3) 0.206

Excellent outcome
at 90 d

162 (55.1) 62 (57.4) 100 (53.8) 0.545

Favorable outcome
at 90 d

216 (73.5) 84 (77.8) 132 (71.0) 0.202

sICH 14 (4.4) 2 (1.7) 12 (6.0) 0.077

Mortality at 90 d 25 (8.5) 5 (4.6) 20 (10.8) 0.067

Abbreviations: EVT = endovascular treatment; MM = medical management;
mRS =modified Rankin Scale; NIHSS = NIH Stroke Scale; sICH = symptomatic
intracranial hemorrhage.
Note: 90-d mRS score, discharge NIHSS score, excellent outcome, favorable
outcome, sICH, andmortality at 90 d are missing for 24, 51, 24, 24, 3, and 23
patients.
Values are presented as median (interquartile range) or as numbers
(proportions).

Table 3 Univariable and Multivariable Logistic Regression Analyses of Outcomes by Treatment

N Event (%)

Univariable model Multivariable model

OR (95% CI), p Value

Ordinal mRS score shift (n = 294)

MM 108 — Reference

EVT 186 — 0.76 (0.45–1.28) 0.307 0.77 (0.45–1.32) 0.345

Excellent outcome (n = 294)

MM 108 62 (57.4) Reference

EVT 186 100 (53.8) 0.86 (0.53–1.41) 0.550 0.86 (0.49–1.50) 0.588

Favorable outcome (n = 294)

MM 108 84 (77.8) Reference

EVT 186 132 (71.0) 0.67 (0.34–1.33) 0.254 0.72 (0.35–1.50) 0.385

sICH (n = 315)

MM 115 2 (1.7) Reference

EVT 200 12 (6.0) 4.04 (1.0–16.24) 0.049 3.40 (0.84–13.73) 0.086

Mortality at 90 d (n = 295)

MM 109 5 (4.6) Reference

EVT 186 20 (10.8) 2.91 (0.84–0.09) 0.092 2.44 (0.60–10.02) 0.215

Abbreviations: EVT = endovascular treatment; MM = medical management; mRS = modified Rankin Scale; NIHSS = NIH Stroke Scale; OR = odds ratio; sICH =
symptomatic intracranial hemorrhage.
Models adjusted for the following variables: age, sex, baseline NIHSS score, prestroke mRS score, hypertension, diabetes, atrial fibrillation, intravenous
thrombolysis, occlusion site, and last seen well before treatment.
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NIHSS score ranges (1–6 vs 0–5) and lack of information on
the NIHSS before EVT limit its interpretation.

Most patients included in observational studies assessing the
outcomes of EVT in patients with low NIHSS scores were
treated in the early time window without significant clinical
benefit over MM alone.13-15 Compared with these previous
meta-analyses, in our study, patients receiving EVT had nu-
merically lower rates of excellent outcome (53.8% vs 63%–74%)
and favorable outcome (71% vs 77%–83%) and a higher mor-
tality rate (10.8% vs 5.3%–9.7%), but similar rates of sICH
(6.0% vs 4.4%–6.6%).13-15 Those receivingMMalone had lower
rates of excellent outcome (57.4% vs 60%–70%) while rates of
favorable outcome (77.8% vs 74%–85%), mortality (4.6% vs
4.4%–5.7%), and sICH (1.7% vs 0.9%–1.8%) were similar.13-15

Only 1 meta-analysis reported the estimated proportion of
patients achieving successful recanalization after EVT, which
was comparable with our study (81% vs 85%).13 The absence of
detailed patient characteristics in these meta-analyses limits the
interpretation of these differences. Nevertheless, 2 potential
factors could explain theworse outcomes found in our study: the
inclusion of a relatively high proportion of patients with a pre-
strokemRS score≥2 and the low rate of IVT in our study, which
would be expected with a later time window of inclusion.

In the late time window, patients with LVO and low NIHSS
scores are expected to have high ASPECTS and good col-
laterals, similar to those in the early time window. Therefore,
longer time to treatment likely does not significantly influence
the effectiveness of EVT. However, several factors could ei-
ther increase or decrease the treatment effect size of EVT in
the late time window compared with the early time window.
Patients presenting later (>6 hours) are less likely to experi-
ence early neurologic deterioration because up to 60% of
patients with LVO and low NIHSS scores who do experience
deterioration do so within the first 6 hours.11 Therefore, the
impact of EVT in preventing early neurologic deterioration in
the late time window is expected to be lower, reducing its
overall clinical impact. On the contrary, in the late time

window, the likelihood of receiving IVT is lower, making
patients managed with MM alone less likely to achieve re-
canalization without EVT compared with those in the early
time window. Even so, the TEMPO-2 randomized trial of
patients with an arterial occlusion and NIHSS score ≤5
showed no benefit of intravenous tenecteplase compared with
standard MM within the 12-hour window, yet higher rates of
sICH and mortality with intravenous tenecteplase.23

The absence of a benefit from EVT in patients with low
NIHSS scores presenting in the late time window may result
from the fact that there is a high probability of good outcomes
even without EVT.24 Therefore, in many patients, achieving
reperfusion with EVT may not significantly improve func-
tional outcomes. In addition, in cases of milder clinical stroke
syndromes, the clinical impact of procedural complications is
likely higher.

Because patients with low NIHSS scores and more proximal
LVO (internal carotid artery and middle cerebral artery M1
segment) are more likely to experience neurologic de-
terioration than those with more distal LVO (middle cerebral
artery M2 segment),23 the potential beneficial impact of EVT
may also depend on the occlusion site of these patients.25 In
our sensitivity analysis, EVT showed lower odds of a favorable
shift in the mRS score at 90 days, in comparison with MM, in
patients with middle cerebral artery M2 segment occlusions.

Currently, RCTs are underway to explore the benefits of EVT
in patients with low NIHSS scores. The “Endovascular
Therapy for Low NIHSS Ischemic Strokes” (ENDOLOW,
NCT04167527), “Minor Stroke Therapy Evaluation”
(MOSTE, NCT03796468), and “Endovascular Therapy
Versus Best Medical Treatment for Acute Large Vessel Oc-
clusion Stroke With Low NIHSS” (NCT06143488) are
recruiting patients. ENDOLOW, a North American–based
trial, has more restricted inclusion criteria, only randomizing
patients up to 8 hours since LSW, and has specific occlusion
patterns for patients with M2 occlusion. MOSTE,

Figure Modified Rankin Scale Score at 3 Months According to Treatment Groups
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a European-based trial, aims at including a large sample of
patients (824 vs 200 in ENDOLOW), including patients
presenting within 24 hours of symptom onset. The latter RCT
(NCT06143488), a Chinese-based trial, aims to include 264
patients, up to 24 hours since LSW, but only considers
patients with NIHSS scores 2–5. Results from these studies
and potentially future analyses combining their data will help
establish the best treatment option for patients with anterior
circulation LVO and low NIHSS scores.

Despite the strengths of our study, including the adjustment for
potential confounders through multivariable analyses, further
limitations must be acknowledged. First, the exclusion of
patients experiencing neurologic deterioration after admission
and before EVT limits the interpretation of our findings.
Nevertheless, by restricting our inclusion criteria to patients
with NIHSS score ≤5 before EVT, we can avoid the bias of
including patients with higher NIHSS scores, in which EVT
was not initially proposed. Second, the nonrandomized nature
of our data and selection bias, evident by the higher stroke
severity and lower proportion of patients withM2 occlusions in
the EVT group, limit the interpretation of our findings. Third,
because patients’ outcomes were assessed locally by unblinded
adjudicators, misclassification bias cannot be excluded. Fourth,
the specific devices and reperfusion approaches used during
EVT were probably heterogeneous and were selected accord-
ing to the treating physicians’ preference. Fifth, NIHSS score, as
a marker of baseline stroke severity, and mRS score, as an
outcomemeasure of functional outcomes, may not be adequate
to assess patients with mild clinical stroke severity. Patients
with the same low NIHSS score may have disabling or non-
disabling deficits, which can influence their outcomes. The low
sensitivity of the mRS to detect milder functional impairment
may make it challenging to identify differences in functional
outcomes between groups. Finally, our sample size may have
limited our ability to assess an interaction between treatment
modality and occlusion site.

In patients with anterior circulation LVO and low NIHSS
scores in the late time window, EVT was associated with
similar odds of disability and there were no statistical differ-
ences regarding the risk of intracranial bleeding and mortality.
While our study contributes insight into EVT in this setting,
further research, particularly from ongoing RCTs, is war-
ranted to refine patient selection criteria and determine the
optimal treatment approach for these patients.
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