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Abstract [ MOREONUINE

Objective > Class of Evidence
Criteria for rating

To determine any differential efficacy and safety of low- vs standard-dose IV alteplase for
therapeutic and diagnostic

lacunar vs nonlacunar acute ischemic stroke (AIS), we performed post hoc analyzes from the
Enhanced Control of Hypertension and Thrombolysis Stroke Study (ENCHANTED) alte-
plase dose arm.

studies
NPub.org/coe

O® Infographic

Methods http://links Jww.com/WNL/
In a cohort of 3,297 ENCHANTED participants, we identified those with lacunar or non- B346

lacunar AIS with different levels of confidence (definite/ according to prespecified definitions
based on clinical and adjudicated imaging findings. Logistic regression models were used to
determine associations of lacunar AIS with 90-day outcomes (primary, modified Rankin Scale
[mRS] scores 2-6; secondary, other mRS scores, intracerebral hemorrhage [ICH], and early
neurologic deterioration or death) and treatment effects of low- vs standard-dose alteplase
across lacunar and nonlacunar AIS with adjustment for baseline covariables.

Results

Of 2,588 participants with available imaging and clinical data, we classified cases as definite/
probable lacunar (n = 490) or nonlacunar AIS (n = 2,098) for primary analyses. Regardless of
alteplase dose received, lacunar AIS participants had favorable functional (mRS 2-6, adjusted
odds ratio [95% confidence interval] 0.60 [0.47-0.77]) and other clinical or safety outcomes
compared to participants with nonlacunar AIS. Low-dose alteplase (versus standard) had no
differential effect on functional outcomes (mRS 2-6, 1.04 [0.87-1.24]) but reduced the risk of
symptomatic ICH in all included participants. There were no differential treatment effects of
low- vs standard-dose alteplase on all outcomes across lacunar and nonlacunar AIS (all Pinter-
action 20.07).
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Glossary

AIS = acute ischemic stroke; BP = blood pressure; CI = confidence interval; CSVD = cerebral small vessel disease; CTA = CT
angiography; DICOM = Digital Imaging and Communications in Medicine; ECASS = European—Australian Cooperative Acute
Stroke Study; ENCHANTED = Enhanced Control of Hypertension and Thrombolysis Stroke Study; END = early neurologic
deterioration; ICH = intracerebral hemorrhage; IST-3 = the third International Stroke Trial; LVO = large vessel occlusion;
MRA = magnetic resonance angiography; mRS = modified Rankin Scale; NIHSS = NIH Stroke Scale; NINDS = National
Institutes of Neurological Diseases and Stroke; OCSP = Oxfordshire Community Stroke Project; OR = odds ratio; sSICH =
symptomatic intracerebral hemorrhage; SITS-MOST = the Safe Implementation of Thrombolysis in Stroke—Monitoring Study;
TICI = Thrombolysis in Cerebral Infarction; TOAST = Trial of Org 10172 in Acute Stroke Treatment classification; WAKE-

UP = Eflicacy and Safety of MRI-based Thrombolysis in Wake-Up Stroke trial.

Conclusions

We found no evidence from the ENCHANTED trial that low-dose alteplase had any advantages over standard dose for definite/

probable lacunar AIS.

Classification of Evidence

This study provides Class II evidence that for patients with lacunar AIS, low-dose alteplase had no additional benefit or safety

over standard-dose alteplase.

Clinical Trial Registration
Clinicaltrials.gov identifier NCT01422616.

In routine clinical practice, patients with lacunar acute is-
chemic stroke (AIS) are eligible to receive IV thrombolysis,
given comparable favorable outcomes to other common AIS
pathologic subtypes.'> These results were confirmed in a
recent subgroup analysis of the Efficacy and Safety of Mag-
netic Resonance Imaging—Based Thrombolysis in Wake-Up
Stroke (WAKE-UP) trial, where the safety and efficacy of
standard-dose IV alteplase were comparable between lacunar
and nonlacunar subtypes defined on baseline MRL* Similar
consistency of effect of IV alteplase between lacunar and
nonlacunar AIS, defined by the Oxfordshire Community
Stroke Project (OCSP) syndromic classification, was found in
the third International Stroke Trial (IST-3).> Despite this
evidence, some clinical concern persists over whether the
modest risk of thrombolysis-related intracerebral hemorrhage
(ICH) could offset the modest benefits of IV thrombolysis for
lacunar AIS, where the natural course is generally more benign
compared to other AIS subtypes® from there being no or small
thrombotic lytic target on the presumption of a single pene-
trating artery occlusion.”

In the alteplase-dose arm of the Enhanced Control of Hy-
pertension and Thrombolysis Stroke Study (ENCHAN-
TED),” a lower dose (0.6 mg/kg) of IV alteplase was shown
to have a lower risk of ICH compared to standard dose (0.9
mg/kg) in thrombolysis-eligible patients with AIS. Whether it
is the same for lacunar AIS is unclear. Herein, we report
further analyses of the efficacy and safety of low- vs standard-
dose IV alteplase in the ENCHANTED participants with la-
cunar (versus nonlacunar) AIS who were identified by the
combination of clinical and adjudicated imaging findings.

Neurology.org/N

Methods

Primary Research Question and Evidence Level
Is there are any differential efficacy and safety of low- vs
standard-dose IV alteplase between participants with lacunar and
nonlacunar AIS in the alteplase dose arm of the ENCHANTED
trial? This study provides Class II evidence that for patients with
lacunar AIS, low-dose alteplase has no additional benefit or
safety over standard-dose alteplase.

Design and Participants

ENCHANTED was an international, multicenter, 2 X 2
quasifactorial, prospective, randomized, open-label, blinded-
endpoint trial that assessed the effectiveness of low-dose (0.6
mg/kg; 15% as bolus, 85% as infusion during 1 hour) vs
standard-dose (0.9 mg/kg; 10% as bolus, 90% as infusion
during 1 hour) IV alteplase, and more intensive vs guideline-
recommended control of blood pressure (BP) in adult
participants with AIS. The study design, participant charac-
teristics, and main results of the alteplase-dose arm have been
reported” "' for 3,310 patients with AIS recruited from 111
centers in 13 countries. Key demographic and clinical char-
acteristics were recorded at the time of enrollment, with
clinical severity defined according to the NIH Stroke Scale
(NIHSS) at baseline, 24 hours, and at day 7 (or on discharge
from hospital if earlier). A final clinical diagnosis of AIS
subtypes based upon the opinion of site investigations, gen-
erally according to the Trial of Org 10172 in Acute Stroke
Treatment (TOAST) classification system,'” was made at
day 7, postrandomization (or on discharge from hospital, if
earlier).
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Standard Protocol Approvals, Registrations,
and Participant Consents

The study protocol was approved by the appropriate ethics
committee at each participating center and written informed
consent was obtained from participants or an appropriate
legal surrogate according to the Declaration of Helsinki. The
ENCHANTED trial was registered at ClinicalTrials.gov
(Unique identifier: NCT01422616).

Imaging Analysis

Uncompressed digital images of all baseline and follow-up
digital CT, MRI, and angjographic images were uploaded into
the study brain imaging database in Digital Imaging and
Communications in Medicine (DICOM) format identified
only by the participant’s unique study identification number.
Images were analyzed centrally for any ICH by a trial adjudi-
cation panel, blind to clinical data, treatment, date, and se-
quence of scan. Assessors graded any identified symptomatic
ICH (sICH) using a range of standard definitions from the Safe
Implementation of Thrombolysis in Stroke—Monitoring Study
(SITS-MOST), National Institute of Neurologic Disease and
Stroke (NINDS), the European—Australian Cooperative Acute
Stroke Study II (ECASS), ECASS III, and IST-3 (additional
Methods I, doi.org/10.5061/dryad.t1g1jwtOs).

The ENCHANTED Imaging Analysis Project was established
in August 2016, with the aim of defining the presence, extent,
and severity of, and swelling from, acute ischemic changes
(including arterial territory, border zone, small subcortical and
brainstem/cerebellar infarcts), coexisting old vascular lesions
and their subtypes, white matter lesions, and brain volume loss
on all collected images by an imaging analysis team of trained
individuals, blind to all clinical data, using an electronic scoring
system modified from IST-3."* All observed infarct lesions on
baseline (prerandomization) CT or MRI were coded according
to the IST-3 criteria for infarct site and size. Separately and
subsequent to primary scan reads, a neuroradiologist (Z.Z.) and
neurosurgeon (X.C.) sought the ischemic lesion on 24-hour
follow-up images while viewing the baseline images for those
with no infarct lesion identified at baseline. They also assessed
large vessel occlusion (LVO) on baseline CT angiography
(CTA) or magnetic resonance angiography (MRA) according
to a modified Thrombolysis in Cerebral Infarction (TICI) score
for an abnormal artery in IST-3."* All the imaging data were
cross-checked (Z.Z.) and a final rating made before unmasking
the clinical data and randomization code for analyses.

Definitions of Lacunar and Nonlacunar AlS

Different levels of confidence (deﬁnite/probable/possible)
were used around the definitions of lacunar and nonlacunar
AIS based on adjudicated imaging findings, clinical severity,
and clinical diagnosis (additional Methods II, doi.org/10.
5061/dryad.t1gljwtOs). In brief, definite lacunar AIS was
defined when all 4 criteria were met: (1) the presence of acute
infarct lesion (maximum diameter <20 mm) in the territory of
penetrating arteries, with a rounded, ovoid, or tubular shape
on axial CT or diffusion-weighted imaging/apparent diffusion

Neurology | Volume 96, Number 11 | March 16, 2021

coefficient map (typical examples are shown in figure D (2)
no LVO adjudicated centrally (on CTA/MRA) or reported
by site investigators (on CTA/MRA/digital subtraction an-
giography); (3) the final diagnosis was reported as “small
vessel or perforating vessel lacunar’ disease” according to the
TOAST criteria that involved any of the standard clinical
lacunar syndromes with the lack of large vessel atheroma or
cerebral cortical dysfunction; and (4) infarct side on images is
consistent with that reported by site investigators. Definite
nonlacunar AIS was defined as having acute infarct lesion with
maximum diameter >20 mm or LVO on angiography. Par-
ticipants were classified as nonlacunar if they had lacunar and
nonlacunar infarcts.

Given that the clinical diagnosis of lacunar syndrome plus
baseline NIHSS score <7 had a high specificity to predict
imaging-confirmed lacunar stroke in IST-3,'¢ probable lacu-
nar and nonlacunar AIS were discriminated mainly by base-
line NIHSS scores and final diagnosis in the situation that
there was no acute infarct lesion identified on images or the
images were not collected from the sites. For those with
conflicting clinical and adjudicated imaging information that
compromised the confidence of discrimination, we classified
as possible lacunar or nonlacunar AIS according to the clinical
diagnosis and LVO status.

Outcomes

The primary outcome of these analyses was the composite
endpoint of disability or death (modified Rankin Scale [mRS]
scores 2—6) at 90 days postrandomization. Secondary efficacy
outcomes included major disability or death (mRS 3-6),
death (mRS 6), and ordinal shift of the full range of mRS
scores at 90 days. Secondary safety outcomes were sICH
defined according to several criteria from other studies, fatal
ICH within 7 days, ICH identified by central adjudicators, and
any ICH adjudicated centrally or reported by site investiga-
tors. Other clinical outcomes included early neurologic de-
terioration (END) (>4-point increase in NIHSS scores) or
death within 24 hours or 7 days.

Statistical Analysis

Continuous or categorical variables at baseline were presented
as mean (SD), median (interquartile range), or number (per-
centage). Baseline differences between participants with lacu-
nar and nonlacunar AIS were evaluated using analysis of
variance, x test, or Wilcoxon signed-rank test, as appropriate.
Associations of lacunar AIS with 90-day function, safety, and
other secondary outcomes were estimated in logistic regression
models with adjustment for randomized treatment and key
prognostic covariates (age, sex, ethnicity, baseline NIHSS
score, time from symptom onset to randomization, premorbid
function [mRS score 0 or 1], prior use of antithrombotic
agents, history of diabetes or cardiovascular disease, and
assigned to intensive blood pressure-lowering group). The
treatment effect of low- vs standard-dose alteplase was de-
termined in logistic regression models and the heterogeneity of
alteplase dose effect across participants with lacunar and

Neurology.org/N
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Figure 1 Examples of Lacunar Ischemic Stroke at Different Locations From ENCHANTED

Baseline CT 24h FU CT

Baseline DWI 24h FU DWI

Baseline CT

24h FU CT

Baseline DWI

Baseline CT 24h FU DWI

Lacunar stroke at (A) left lentiform (red arrow) identified on 24-hour follow-up CT; (B) left internal capsule (red arrow) identified on 24-hour follow-up MRI; (C)
right centrum semiovale (red arrow) identified on baseline and 24-hour follow-up MRI; (D) left internal border zone (red arrow) identified on baseline MRI; (E)
rightthalamus (red arrow) identified on baseline and 24-hour follow-up CT; and (F) brainstem (red arrow) identified on 24-hour follow-up MRI. DWI = diffusion-
weighted imaging; ENCHANTED = Enhanced Control of Hypertension and Thrombolysis Stroke Study.

nonlacunar AIS was estimated by adding an interaction term to
statistical models. Proportional odds regression models were
used to analyze ordinal mRS scores. The primary analyses
pertain to participants with definite/probable lacunar and
nonlacunar AIS after excluding those with a possible diagnostic
classification. Sensitivity analyses of the treatment effects of
low- vs standard-dose alteplase were performed in participants
with definite lacunar/nonlacunar AIS and in all participants
with possible lacunar/nonlacunar AIS. We also performed an
exploratory analysis of the treatment effects in a subset of la-
cunar AIS identified at baseline (infarct size <15 mm and no
adjudicated LVO). Data were reported as odds ratios (ORs)
and 95% confidence intervals (CIs) and a 2-sided p < 0.05 was
considered statistically significant. All analyses were performed
using SAS version 7.1 and Stata version 12.0.

Neurology.org/N

Data Availability

Additional methods (I and II) and data (supplementary tables
1-3) are available from Dryad (doiorg/10.5061/dryad.
tlgljwtOs). Individual de-identified participant data used in this
analysis will be shared by request from any qualified investigator
via the Research Office of The George Institute for Global Health.

Results

Baseline Characteristics

Among 3,297 AlS participants in the ENCHANTED alteplase
dose arm, 2,588 (78.5%) were classifiable (definite lacunar,
n = 195; probable lacunar, n = 295; definite nonlacunar, n =
1,697; and probable nonlacunar, n = 401 AIS) for inclusion in

Neurology | Volume 96, Number 11 | March 16, 2021
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Figure 2 Flowchart of Participants Included in Analyses

Patients were randomized into
the alteplase dose arm
(N=3,310)

A

y

Eligible patients
(n=3,297)
(Images were collected for 2,916
patients in whom 2,127 had identified
infarct lesion)

Excluded (n = 13):

* No consent and
data not used (9)

* Mistakenly
randomized (1)

* Duplicate
randomization (3)

v

v

Assigned to receive low-dose
(0.6 mg/kg) iv. alteplase
(n=1,654)

Assigned to receive standard-dose
(0.9 mg/kg) iv. alteplase
(n=1,643)

v

v

v

v

Lacunar stroke
Def/Pro (n = 241)
« Definite (106)

* Probable (135)
Possible (n = 56)

Nonlacunar
Def/Pro (n = 1,059)
+ Definite (855)

* Probable (204)
Possible (n = 298)

Lacunar stroke
Def/Pro (n = 249)
« Definite (89)

* Probable (160)
Possible (n =61)

Nonlacunar
Def/Pro (n=1,039)
* Definite (842)

* Probable (197)
Possible (n = 294)

Def/Pro = definite or probable.

the primary analysis (figure 2). Compared to the 709 excluded
participants, they were more likely to be older, have higher
baseline NTHSS scores, be Asian, have a history of cardio-
vascular disease, and have a final diagnosis of LVO, but they
also had shorter time interval from symptom onset to ran-
domization (supplementary table 1, doi.org/10.5061/dryad.
t1gljwtOs). Table 1 shows that all the baseline clinical char-
acteristics were significantly different between definite/
probable lacunar and nonlacunar AIS except for sex, history
of diabetes, and prior use of statin/other lipid-lowering
agents. Participants with lacunar (versus nonlacunar) AIS
were younger and had milder neurologic impairment, higher
baseline BP, and a lower proportion with conventional car-
diovascular risk factors except smoking. In keeping with the
lacunar pattern of stroke, few participants had multiple lesions
in both anterior and posterior circulation, but they were more
likely to have a lesion only in the posterior circulation. They
were also less likely to have brain atrophy or a hyperdense
vessel sign on CT or hyperintense arteries on MRI.

Lacunar AIS and Outcomes

Compared to participants with definite/probable nonlacunar
AIS, those with definite/probable lacunar AIS had better 90-
day functional outcomes, whether defined by the outcome of
mRS scores 2-6 (unadjusted OR 0.26, 95% CI 0.21-0.33),
mRS scores 3-6 (0.20, 0.15-0.26), ordinal shift in the full range
of scores (0.27, 0.23-0.33), or death alone (0.04, 0.01-0.12)
(table 2). They were also less likely to have ICH and END or
death after IV thrombolysis. The findings persisted with ad-

justment of baseline covariables and randomized alteplase dose.

Neurology | Volume 96, Number 11 | March 16, 2021

Lacunar AIS and Alteplase Dose

The overall treatment effects of low- vs standard-dose alte-
plase on function, safety, and other outcomes in these 2,588
participants were comparable to the main results of the
ENCHANTED trial, that low-dose vs standard-dose alteplase
reduced the risk of sSICH (SITS-MOST criteria, adjusted OR
0.39, 95% CI 0.21-0.73; NINDS criteria, 0.67, 0.50-0.89;
ECASS 1I criteria, 0.56, 0.39-0.80; ECASS III criteria, 0.37,
0.21-0.67; IST-3 criteria, 0.54, 0.33-0.87) but with no dif-
ference in effect on functional outcomes (mRS 2-6, adjusted
OR 1.04, 95% CI 0.87-1.24; mRS 3-6, 1.01, 0.85-1.21).
There was no heterogeneity of treatment effects on all out-
comes for definite/probable lacunar vs nonlacunar AIS after
adjustment for baseline covariables (all pipteraction =0.07)
(figures 3 and 4). Similar results were seen in the sensitivity
analyses for definite lacunar and nonlacunar AIS (all piyceraction
>0.16) (figures 4 and S) and definite/probable/possible la-
cunar and nonlacunar AIS (all piteraction 20.12) (data avail-
able on request).

Specifically, in the definite subgroup of lacunar AIS, there
were no significant differences on the primary eflicacy out-
come (mRS 2-6) (33.7% vs 32.9%, adjusted OR 0.96,95% CI
0.49-1.87) or major disability or death (mRS 3-6) (20.2% vs
15.3%, adjusted OR 1.31, 95% CI 0.54-3.19) between low-
dose and standard-dose alteplase groups (figure S). There was
one case of SICH (0.9%) meeting NINDS and IST-3 criteria
in participants with definite lacunar AIS treated by low-dose
alteplase, but no case of sICH was observed after use of
standard-dose alteplase. In participants with definite lacunar

Neurology.org/N
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Table 1 Baseline Characteristics of Participants With Definite/Probable Lacunar and Nonlacunar Stroke

Total: LACS (n = 490),

Low-dose: LACS (n = 241), Standard-dose: LACS (n = 249), nonlacunar stroke p
nonlacunar stroke (n = 1,059) nonlacunar stroke (n = 1,039) (n = 2098) Value?
Age,y
LACS 63.9(12.8) 63.1(12.5) 63.5(12.7) <0.001°
Nonlacunar stroke 67.8(12.7) 67.8(12.6) 67.8(12.7)
Female
LACS 82 (34.0) 91 (36.5) 173 (35.3) 0.31
Nonlacunar stroke 402 (38.0) 390 (37.5) 792 (37.8)
Asian ethnicity
LACS 179 (74.3) 174 (69.9) 353 (72.0) <0.001°
Nonlacunar stroke 675 (63.7) 663/1,038 (63.9) 1,338/2097 (63.8)
Clinical features
Systolic BP, mm Hg
LACS 151.6 (17.8) 153.7 (19.4) 152.6 (18.7) <0.001°
Nonlacunar stroke 148.0 (19.7) 148.3 (20.2) 148.2 (19.9)
Diastolic BP, mm Hg
LACS 86.6 (11.7) 86.7 (12.9) 86.6 (12.3) <0.001°
Nonlacunar stroke 84.0 (13.2) 84.2 (13.0) 84.1 (13.1)
Heart rate, beats per minute
LACS 76.1 (11.7) 77.7 (12.7) 76.9(12.2) 0.001°
Nonlacunar stroke 79.3 (16.6) 79.7 (16.3) 79.5 (16.5)
NIHSS score®
LACS 4 (3-6) 5 (4-6) 5 (3-6) <0.001°
Nonlacunar stroke 11 (7-16) 11 (7-16) 11 (7-16)
GCS score
LACS 15 (15-15) 15 (15-15) 15 (15-15) <0.001°
Nonlacunar stroke 14 (12-15) 15 (12-15) 15 (12-15)
Medical history
Previous stroke
LACS 39(16.2) 30 (12.0) 69 (14.1) 0.03°
Nonlacunar stroke 185 (17.5) 197 (19.0) 382(18.2)
Hypertension
LACS 142 (58.9) 148 (59.4) 290 (59.2) 0.03°
Nonlacunar stroke 671 (63.4) 678/1,038 (65.3) 1,349/2097 (64.3)
Atrial fibrillation
LACS 9(3.7) 11 (4.4) 20 (4.1) <0.001°
Nonlacunar stroke 288/1,056 (27.3) 259/1,038 (25.0) 547/2094 (26.1)
Coronary artery disease
LACS 23(9.5) 16 (6.4) 39 (8.0) <0.001°
Continued

Neurology.org/N
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Table 1 Baseline Characteristics of Participants With Definite/Probable Lacunar and Nonlacunar Stroke (continued)

Total: LACS (n = 490),

Low-dose: LACS (n = 241), Standard-dose: LACS (n = 249), nonlacunar stroke P
nonlacunar stroke (n = 1,059) nonlacunar stroke (n = 1,039) (n =2098) Value?
Nonlacunar stroke 184 (17.4) 171/1,038 (16.5) 355/2097 (16.9)
Valvular/other heart disease
LACS 4(1.7) 7 (2.8) 11(2.2) <0.001°
Nonlacunar stroke 92 (8.7) 95/1,038 (9.2) 187/2097 (8.9)
Diabetes
LACS 50 (20.7) 52 (20.9) 102 (20.8) 0.59
Nonlacunar stroke 203 (19.2) 211/1,038 (20.3) 414/2097 (19.7)
Hypercholesterolemia
LACS 34 (14.1) 32(12.9) 66 (13.5) 0.04°
Nonlacunar stroke 194 (18.3) 171/1,038 (16.5) 365/2097 (17.4)
Current smoker
LACS 63 (26.1) 85 (34.1) 148 (30.2) <0.001°

Nonlacunar stroke

222/1,057 (21.0)

233/1,037 (22.5)

455/2094 (21.7)

Prestroke function without

disability®

LACS

36 (14.9)

33(13.3)

69 (14.1) 0.005°

Nonlacunar stroke

194/1,058 (18.3)

216/1,037 (20.8)

410/2095 (19.6)

Medication on admission

Antihypertensive agents

LACS 93 (38.6) 103 (41.4) 196 (40.0) 0.002°
Nonlacunar stroke 507 (47.9) 496/1,038 (47.8) 1,003/2097 (47.8)

Warfarin anticoagulation
LACS 1/240 (0.4) 1(0.4) 2/489 (0.4) <0.001°
Nonlacunar stroke 39(3.7) 29/1,037 (2.8) 68/2096 (3.2)

Aspirin/other antiplatelet
agent
LACS 46/240 (19.2) 47 (18.9) 93/489 (19.0) 0.01°
Nonlacunar stroke 287 (27.1)f 225/1,037 (21.7)f 512/2096 (24.4)

Statin/other lipid-lowering
agent
LACS 40/240 (16.7) 38(15.3) 78/489 (16.0) 0.11

Nonlacunar stroke

215/1,058 (20.3)

185/1,037 (17.8)

400/2095 (19.1)

Time from stroke onset to

CT/MRI scan, h

LACS 1.8(1.3-2.5) 1.9 (1.3-2.6) 1.8(1.3-2.5) <0.001°
Nonlacunar stroke 1.7(1.1-2.3) 1.6 (1.1-2.3) 1.6 (1.1-2.3)
Imaging features
Infarct at left side
LACS 78/153 (51.0) 78/150 (52.0) 156/303 (51.5) 0.14
Continued
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Table 1 Baseline Characteristics of Participants With Definite/Probable Lacunar and Nonlacunar Stroke (continued)

Total: LACS (n = 490),

Low-dose: LACS (n = 241), Standard-dose: LACS (n = 249), nonlacunar stroke p
nonlacunar stroke (n = 1,059) nonlacunar stroke (n = 1,039) (n = 2098) Value?
Nonlacunar stroke 400/841 (47.6) 384/833 (46.1) 784/1,674 (46.8)
Infarct at right side
LACS 70/153 (45.8) 66/150 (44.0) 136/303 (44.9) 0.11
Nonlacunar stroke 407/841 (48.4) 428/833 (51.4) 835/1,674 (49.9)
Infarct at midline or bilateral
side
LACS 5/153 (3.3) 6/150 (4.0) 11/303 (3.6) 0.76
Nonlacunar stroke 34/841 (4.0) 21/833 (2.5) 55/1,674 (3.3)
Infarct in anterior circulation
only
LACS 117/153 (76.5) 114/150 (76.0) 231/303 (76.2) 0.09
Nonlacunar stroke 689/841 (81.9) 658/833 (79.0) 1,347/1,674 (80.5)
Infarct in posterior circulation
only
LACS 35/153 (22.9) 36/150 (24.0) 71/303 (23.4) <0.001°
Nonlacunar stroke 103/841 (12.2) 120/833 (14.4) 223/1,674 (13.3)
Infarctin anterior and posterior
circulation
LACS 1/153(0.7) 0/150 (0.0) 1/303(0.3) <0.001°
Nonlacunar stroke 49/841 (5.8) 55/833 (6.6) 104/1,674 (6.2)
With FLAIR-HAs or hyperdense
vessel sign
LACS 3/151 (2.0) 5/156 (3.2) 8/307 (2.6) <0.001°
Nonlacunar stroke 306/835 (36.6) 305/826 (36.9) 611/1,661 (36.8)
With old vascular lesions
LACS 70/153 (45.8) 59/150 (39.3) 129/303 (42.6) 0.83
Nonlacunar stroke 362/841 (43.0) 362/833 (43.5) 724/1,674 (43.2)
With brain atrophy
LACS 94/153 (61.4) 79/150 (52.7) 173/303 (57.1) <0.001°
Nonlacunar stroke 574/841 (68.3) 589/833 (70.7) 1,163/1,674 (69.5)
With white matter changes
LACS 64/153 (41.8) 46/150 (30.7)f 110/303 (36.3) 0.82
Nonlacunar stroke 301/841 (35.8) 318/833 (38.2) 619/1,674 (37.0)
Site reported LVO or assessed
centrally
LACS 0(0.0) 0(0.0) 0(0.0) <0.001°
Nonlacunar stroke 270/1,041 (25.9) 262/1,027 (25.5) 532/2068 (25.7)
Time from stroke onset to
randomization, h
LACS 3.0(2.3-3.7) 2.8(2.2-3.6) 2.9 (2.2-3.6) <0.001°
Continued
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Table 1 Baseline Characteristics of Participants With Definite/Probable Lacunar and Nonlacunar Stroke (continued)

Total: LACS (n = 490),

Low-dose: LACS (n = 241), Standard-dose: LACS (n = 249), nonlacunar stroke p
nonlacunar stroke (n = 1,059) nonlacunar stroke (n = 1,039) (n =2098) Value?
Nonlacunar stroke 2.6(1.9-3.3) 2.6 (1.9-3.4) 2.6(1.9-3.4)
Assigned to intensive BP lowering
LACS 48 (19.9) 48 (19.3) 96 (19.6) <0.001°
Nonlacunar stroke 127 (12.0) 139 (13.4) 266 (12.7)
Assigned to standard BP lowering
LACS 41 (17.0) 48(19.3) 89 (18.2) 0.008°
Nonlacunar stroke 145 (13.7) 138 (13.3) 283 (13.5)

Abbreviations: BP = blood pressure; FLAIR = fluid-attenuated inversion recovery; GCS = Glasgow Coma Scale; HAs = hyperintense arteries; LACS = lacunar

stroke; LVO = large vessel occlusion; NIHSS = NIH Stroke Scale.

Data are n (%), mean (SD), or median (Q1, Q3). The p values are based on xz, analysis of variance, or Wilcoxon signed-rank test.

2Total lacunar stroke vs total nonlacunar stroke.
® Significant.

¢Scores on the NIHSS range from 0 to 42, with higher scores indicating more severe neurologic deficits.

9 Scores on the GCS range from 15 (normal) to 3 (deep coma).
¢mRS = 0.
fp < 0.05 by randomization treatment.

AIS who received low-dose alteplase, 3 (2.8%) had adjudi-
cated ICH and 1 more had ICH reported by a site in-
vestigator, while any ICH occurred in 2 (2.2%) participants
with definite lacunar AIS assigned to the standard-dose group.
In a smaller subset of definite lacunar AIS identified at baseline
with size <15 mm and no adjudicated LVO, 4 of the 9 par-
ticipants (44.4%) in the low-dose group and 2 of the 7 par-
ticipants (28.6%) in the standard-dose group had mRS 2-6 at
90 days postrandomization, and no ICH occurred in either
treatment group (supplementary table 2, doi.org/10.5061/
dryad.t1gljwtOs).

Discussion

In these post hoc analyzes of the ENCHANTED trial, we did not
identify any benefit, nor any harm, from the use of low-dose
alteplase vs standard-dose alteplase to treat patients with lacunar
AIS compared to those with other subtypes of AIS. As well as
having a range of significantly different characteristics, the 90-day
outcomes were better for those with lacunar than nonlacunar
AIS, which provided some internal consistency for the classifi-
cations used in our study. However, given the low event rate of
sICH, with fewer than S events in the primary analysis for definite
or probable lacunar AIS, we are limited in the conclusions that
can be drawn as to whether a lower dose of IV alteplase should be
preferred because of the good prognosis for lacunar AIS.

Our results on thrombolysis outcomes for lacunar AIS are
consistent with prior observational studies.”'”>' However,
the net benefit of thrombolysis for lacunar AIS is still debated,
mainly because the evidence is drawn from subgroup analyzes
of trials, such as WAKE-UP* and IST-3,® where there is low
statistical power. In addition, accurate identification of lacunar

Neurology | Volume 96, Number 11 | March 16, 2021

AIS is challenging, especially in the absence of an acute lesion
on the initial CT, and even MRI (in nearly one third of
patients with nondisabling stroke).*” The pragmatic approach
of applying a lacunar syndrome classification system in studies
has moderate diagnostic sensitivity and specificity,"> which
may potentially mix patients with nonlacunar AIS with the
target population of lacunar AIS, and nondifferentially bias
results towards IV thrombolysis.

We were unable to confirm in ENCHANTED participants
any benefit of low-dose over standard-dose alteplase in lacu-
nar AIS. The fact that there were few cases of SICH in the low-
dose alteplase group, and no sICH in the standard-dose
group, highlights the potential for chance and imprecise es-
timates of treatment effects when there are few events. Even
with current imaging techniques and clinical criteria, it is
difficult to discriminate lacunar AIS due to occlusion of a deep
penetrating arteriole presumed caused by progressive lip-
ohyalinosis from thrombosis related to atherosclerosis or
embolus. Platelet activation triggered by disintegration of the
endothelium from intrinsic cerebral small vessel disease
(CSVD) may also be relevant in this type of AIS.® It is pos-
sible, therefore, that IV thrombolysis may have a differential
effect dependent on the cause of lacunar stroke, being more
effective when there is underlying thromboembolism. In la-
cunar AIS, we noted a significant imbalance in the frequency
of background white matter lesions between the low-dose and
standard-dose alteplase groups (41.8% vs 30.7%), which
could partly account for more ICH in the former (supple-
mentary table 3, doi.org/10.5061/dryad.t1g1jwt0s).>* Again,
however, due to the few sICH events in patients with lacunar
AIS, we cannot confirm whether the increase in SICH by low-
dose alteplase was confounded by CSVD.
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Table 2 Thrombolysis Outcomes in Definite/Probable Lacunar Versus Nonlacunar Stroke

Lacunar vs nonlacunar stroke

Lacunar, n/N (%) Nonlacunar, n/N (%) OR (95% CI)? p Value aOoR (95% CI)>P p Value

90-day functional outcomes

mRS 2-6 147/481 (30.6) 1,284/2052 (62.6) 0.26 (0.21, 0.33) <0.001¢ 0.60 (0.47,0.77) <0.001°¢
mRS 3-6 75/481 (15.6) 987/2052 (48.1) 0.20 (0.15, 0.26) <0.001¢ 0.51(0.38, 0.69) <0.001¢
mRS 6 3/490 (0.6) 282/2098 (13.4) 0.04 (0.01,0.12) <0.001¢ 0.13(0.04, 0.43) <0.001°¢
mRS 0 185/481 (38.5) 370/2052 (18.0) 0.27 (0.23, 0.33) <0.001¢ 0.64 (0.52, 0.78) <0.001°¢

1 149/481 (31.0) 398/2052 (19.4)

2 72/481 (15.0) 297/2052 (14.5)

3 47/481 (9.8) 278/2052 (13.5)

4 21/481 (4.4) 265/2052 (12.9)

5 4/481 (0.8) 162/2052 (7.9)

6 3/481 (0.6) 282/2052 (13.7)

Safety outcomes (sICH or ICH)
SITS-MOST 17490 (0.2) 48/2098 (2.3) 0.09 (0.01, 0.63) 0.02° 0.09 (0.01, 0.70) 0.02¢
NINDS 4/490 (0.8) 211/2098 (10.1) 0.07(0.03, 0.20) <0.001¢ 0.10(0.04, 0.27) <0.001¢
ECASS 1l 2/490 (0.4) 132/2098 (6.3) 0.06 (0.02, 0.25) <0.001¢ 0.08 (0.02, 0.31) <0.001°¢
ECASS Il 17490 (0.2) 57/2098 (2.7) 0.07 (0.01, 0.53) 0.01¢ 0.08 (0.01, 0.58) 0.01¢
IST-3 2/490 (0.4) 74/2098 (3.5) 0.11 (0.03, 0.46) 0.002¢ 0.13(0.03, 0.54) 0.005¢
Fatal ICH 0/490 (0.0) 32/2098 (1.5) — — — —
Adjudicated any ICH 17/490 (3.5) 524/2098 (25.0) 0.11(0.07, 0.18) <0.001¢ 0.18 (0.11, 0.29) <0.001°¢
Any ICH 18/490 (3.7) 582/2098 (27.7) 0.10 (0.06, 0.16) <0.001¢ 0.16 (0.10, 0.27) <0.001¢
Other secondary outcomes

END or death
Within 24 h 20/490 (4.1) 216/2098 (10.3) 0.37 (0.23, 0.59) <0.001¢ 0.30 (0.18, 0.50) <0.001°¢
Within 7 d 27/490 (5.5) 336/2098 (16.0) 0.31(0.20, 0.46) <0.001¢ 0.36 (0.24, 0.56) <0.001¢

Abbreviations: aOR = adjusted odds ratio; Cl = confidence interval; ECASS = European-Australian Cooperative Acute Stroke Study; END = early neurologic
deterioration; ICH = intracerebral hemorrhage; IST-3 = third International Stroke Trial; mRS = modified Rankin Scale; NIHSS = NIH Stroke Scale; NINDS =
National Institutes of Neurologic Diseases and Stroke; OR = odds ratio; sICH = symptomatic intracerebral hemorrhage; SITS-MOST = Safe Implementation of
Thrombolysis in Stroke-Monitoring Study.

a Refers to the effect of IV thrombolysis in definite/probable lacunar stroke vs nonlacunar stroke after pooling the 2 groups of randomized alteplase dose as
one cohort.

® Adjusted for key prognostic covariates (age, sex, ethnicity, baseline NIHSS score, time from stroke onset to randomization, premorbid function [mRS score
0 or 1], prior use of antithrombotic agents [aspirin, other antiplatelet agent, or warfarin], history of diabetes or cardiovascular disease [stroke, atrial
fibrillation, coronary artery disease, valvular or other heart disease], assigned to intensive blood pressure-lowering group, and randomization to low-dose
alteplase group) for functional outcomes. Adjusted for minimization and key prognostic covariates (age, baseline NIHSS score, time from stroke onset to
randomization, assigned to intensive blood pressure-lowering group, and randomization to low-dose alteplase group) for safety outcomes and neurologic
deterioration within 24 hours and 7 days.

¢ Significant.

Some strengths of our study include the large, prospective,
multicenter cohort of patients with AIS who had systematic,
complete, and high-quality data collected prospectively, where we
were able to adjust for multiple covariables in statistical models.
Furthermore, the imaging assessment was completed blind to
clinical features and other data, using a rigorously defined ap-
proach developed for the IST-3 study. However, we acknowledge
limitations that include insufficient statistical power and
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inevitable selection bias from the data being derived from a
clinical trial where a large number of participants were from Asia
and had mild to moderate stroke. Moreover, given the pragmatic
nature of ENCHANTED, few participants had a baseline brain
MR, and the identification of lacunar AIS required analysis of
follow-up images with comparison to those obtained at baseline.
Whereas this approach may have altered the imaging appearances

of acute ischemic lesions after use of IV thrombolysis®* and
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Treatment

Figure 3 Thrombolysis Outcomes in Participants With Definite/Probable Lacunar and Nonlacunar Stroke by Randomized

Thrombolysis outcomes

Randomized alteplase, n/N (%)

Low-dose

Standard-dose

Adjusted odds ratio* (95% Cl)

p interaction

mRS 2-6 (primary): overall 722/1,272 (56.8) 709/1,261 (56.2) |0| 1.04(0.87, 1.24)
Lacunar stroke 76/238 (31.9) 71/243 (29.2) »—%.—1 1.18(0.78,1.78) 0.65
Nonlacunar stroke 646/1,034 (62.5) 638/1,018 (62.7) ;.',.. 1.02(0.84, 1.24)
mRS 3-6: overall 532/1,272 (41.8) 530/1,261 (42.0) |<.>| 1.01(0.85, 1.21)
Lacunar stroke 44/238 (18.5) 31/243 (12.8) lf—.—! 1.66 (0.97, 2.85) 0.07
Nonlacunar stroke 488/1,034 (47.2) 499/1,018 (49.0) rqlﬂ 0.95(0.79, 1.15)
mRS 6 (death): overall 127/1,300 (9.8) 158/1,288 (12.3) o-<>-§ 0.79 (0.60, 1.03)
Lacunar stroke 1/241 (0.4) 2/249 (0.8) L 2 E 0.44 (0.03, 5.71) 0.73
Nonlacunar stroke 126/1,059 (11.9) 156/1,039 (15.0) o—O-El 0.79 (0.60, 1.03)
sICH (SITS-MOST): overall 14/1,300 (1.1) 35/1,288 (2.7) —— E 0.39(0.21, 0.73)
Lacunar stroke 1/241 (0.4) 0/249 (0.0) E - -
Nonlacunar stroke 13/1,059 (1.2) 35/1,039 (3.4) —e—i E 0.36 (0.19, 0.68)
sICH (NINDS): overall 88/1,300 (6.8) 127/1,288 (9.9) O E 0.67 (0.50, 0.89)
Lacunar stroke 4/241 (1.7) 0/249 (0.0) E = =
|
Nonlacunar stroke 84/ 1,059 (7.9) 127/1,039 (12.2) o ! 0.63(0.47, 0.84)
sICH (ECASS2): overall 49/1,300 (3.8) 85/1,288 (6.6) = E 0.56 (0.39, 0.80)
Lacunar stroke 2/241 (0.8) 0/249 (0.0) E - -
Nonlacunar stroke 47/1,059 (4.4) 85/1,039 (8.2) —@—i E 0.53(0.36, 0.76)
sICH (ECASS3): overall 16/1,300 (1.2) 42/1,288 (3.3) —— i 0.37(0.21, 0.67)
Lacunar stroke 1/241 (0.4) 0/249 (0.0) E - -
Nonlacunar stroke 15/1,059 (1.4) 42/1,039 (4.0) —— E 0.34(0.19, 0.62)
sICH (IST-3): overall 27/1,300 (2.1) 49/1,288 (3.8) —O— E 0.54(0.33, 0.87)
Lacunar stroke 2/241 (0.8) 0/249 (0.0) E - -
Nonlacunar stroke 25/1,059 (2.4) 49/1,039 (4.7) —®—i E 0.49 (0.30, 0.80)
Fatal ICH within 7 days: overall 8/1,300 (0.6) 24/1,288 (1.9) ———i E 0.32(0.15, 0.73)
Lacunar stroke 0/241 (0.0) 0/249 (0.0) E - -
Nonlacunar stroke 8/1,059 (0.8) 24/1,039 (2.3) —— E 0.32(0.14, 0.72)
Adjudicated any ICH: overall 260/1,300 (20.0) 281/1,288 (21.8) CH 0.90 (0.74, 1.10)
Lacunar stroke 10/241 (4.1) 71249 (2.8) |—§—0—| 1.37(0.50, 3.70) 0.28
Nonlacunar stroke 250/1,059 (23.6) 274/1,039 (26.4) |-0-E| 0.87(0.71, 1.06)
Any ICH": overall 290/1,300 (22.3) 310/1,288 (24.1) |-(>:1 0.91 (0.75, 1.10)
|
Lacunar stroke 11/241 (4.6) 7/249 (2.8) ——e— 1.50 (0.56, 3.99) 0.20
Nonlacunar stroke 279/1,059 (26.3) 303/1,039 (29.2) F.'§| 0.87(0.72, 1.06)
END or death within 24 hrs: overall 108/1,300 (8.3) 128/1,288 (9.9) b—<>-E4 0.83(0.63, 1.08)
Lacunar stroke 9/241 (3.7) 11/249 (4.4) '_.E_' 0.78 (0.31, 1.95) 0.99
Nonlacunar stroke 99/1,059 (9.3) 117/1,039 (11.3) n—.-:n 0.82(0.62, 1.09)
END or death within 7 hrs: overall 165/1,300(12.7)  198/1,288 (15.4) .<>: 0.81(0.65, 1.01)
Lacunar stroke 13/241 (5.4) 14/249 (5.6) '—.E—' 0.89 (0.40, 1.95) 0.68
Nonlacunar stroke 152/1,059 (14.4) 184/1,039 (17.7) r.—i: 0.79(0.63, 1.00)
|

0.02

0.20 0.40 1.b0 2.00 4.00 8.00

<

Favors low-dose  Favors standard-dose

*Adjusted for key prognostic covariates (age, sex, ethnicity, baseline NIH Stroke Scale [NIHSS] score, time from stroke onset to randomization, premorbid
function [modified Rankin Scale (mRS) scores 0 or 1], prior use of antithrombotic agents [aspirin, other antiplatelet agent, or warfarin], history of diabetes or
cardiovascular disease [stroke, atrial fibrillation, coronary artery disease, valvular or other heart disease], assigned to intensive blood pressure-lowering
group) for functional outcomes. Adjusted for minimization and key prognostic covariates (age, baseline NIHSS score, time from stroke onset to randomi-
zation, and assigned to intensive blood pressure-lowering group) for safety outcomes and neurologic deterioration within 24 hours or 7 days.1Site reported
or adjudicated centrally. Cl = confidence interval; ECASS = European-Australian Cooperative Acute Stroke Study; END = early neurologic deterioration; ICH =
intracerebral hemorrhage; IST-3 = third International Stroke Trial; NINDS = National Institutes of Neurologic Diseases and Stroke; sICH = symptomatic
intracerebral hemorrhage; SITS-MOST = Safe Implementation of Thrombolysis in Stroke-Monitoring Study.
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Figure 4 Randomized Treatment Effects on the Ordinal Modified Rankin Scale (mRS) Score by Lacunar and Nonlacunar

Stroke
Definite/probable lacunar oo
stroke (N = 481) Adjusted odds ratio* 1.10 (0.79 to 1.53) 1.3 04 O
Low dose 38.2 29.8 13.4 2
O3
B4
Standard dose 38.7 32.1 16.5 ms
| 8
0 10 20 30 40 50 60 70 80
Percentage of mRS scores — p=0.48
(interaction)
Definite/probable nonlacunar
stroke (N = 2,052) Adjusted odds ratio* 0.94 (0.81 to 1.10)
Low dose 18.3 19.2 15:3 14.0
Standard dose 17.8 19.5 137 134
0 10 20 30 40 50 60 70 80 90 100
Percentage of mRS scores
Definite lacunar stroke
(N =189) Adjusted odds ratio* 1.07 (0.63 to 1.84) 1.9
Low dose 32.7 33.7 (BY5 1245
4 ‘
Standard dose 37.6 294 17.6 8.2 H
1.2
0 10 20 30 40 50 60 70 80 90 100
Percentage of mRS scores — p=0.49
(interaction)
Definite nonlacunar stroke
(N =1,655) Adjusted odds ratio* 0.92 (0.77 to 1.09)
Low dose 15.6 19.5 14.1 14.8
Standard dose 15.5 18.1 13.8 133
(') 1'0 2'0 1130 4’0 5'0 6'0 7'0 éO E;O 1(')0

Percentage of mRS scores

*Adjusted for key prognostic covariates (age, sex, ethnicity, baseline NIH Stroke Scale [NIHSS] score, time from stroke onset to randomization, premorbid
function [mRS scores 0 or 1], prior use of antithrombotic agents [aspirin, other antiplatelet agent, or warfarin], history of diabetes or cardiovascular disease
[stroke, atrial fibrillation, coronary artery disease, valvular or other heart disease], assigned to intensive blood pressure-lowering group).

limited the identification of all true lacunar AIS, our results are
comparable with previous work showing that nearly one-third of
patients with nondisabling AIS lack an infarct lesion on acute
MRI (median 4 days poststroke).”* In the ENCHANTED alte-
plase arm, 27.1% (789/2,916) of participants had no infarct lesion
on either the baseline or 24-hour follow-up images. Thus, we had
to use a combination of clinical and adjudicated imaging data to
classify as many cases as possible into lacunar and nonlacunar AIS,
which likely closely represents that used in routine practice.
Relatively small samples in lacunar AIS compromised the power

Neurology.org/N

of a reliable assessment of any interaction, especially for sICH.
Moreover, regarding the outcomes of major disability or death, a
Pinteraction Of 0.07 might have been due to chance rather than true
differential treatment effects of low- vs standard-dose alteplase
across definite/probable lacunar and nonlacunar AIS. Future

research in systematic reviews and clinical registries may be re-
quired to confirm or refute these findings.

We found no clear evidence that low-dose IV alteplase was
any better or safer than standard-dose alteplase in the
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Figure 5 Thrombolysis Outcomes in Participants With Definite Lacunar and Nonlacunar Stroke by Randomized Treatment

Randomized alteplase, n/N(%)

Thrombolysis outcomes Low-dose Standard-dose Adjusted odds ratio* (95% Cl) p interaction
mRS 2-6 (primary): overall 574/935 (61.4) 575/909 (63.3) ,<>., 0.96 (0.78, 1.18)
Lacunar stroke 35/104 (33.7) 28/85 (32.9) ._dl_. 0.96 (0.49, 1.87) 0.92
Nonlacunar stroke 539/831 (64.9) 547/824 (66.4) FQ:-| 0.96 (0.77,1.20)
mRS 3-6: overall 443/935 (47.4) 446/909 (49.1) ey 0.98 (0.80, 1.20)
Lacunar stroke 21/104 (20.2) 13/85 (15.3) »—;—.—c 1.31(0.54,3.19) 0.38
Nonlacunar stroke 422/831 (50.8), 433/824 (52.5), rq'-| 0.96 (0.78,1.19),
mRS 6 (death): overall 104/961 (10.8) 140/931 (15.0) ._<>_,i 0.70 (0.52, 0.94)
Lacunar stroke 0/106 (0.0) 1/89 (1.1) E - -
Nonlacunar stroke 104/855 (12.2). 139/842 (16.5) ._._|E 0.71(0.53, 0.96)
sICH (SITS-MOST): overall 13/961 (1.4) 33/931 (3.5) ——— i 0.38(0.20, 0.72)
Lacunar stroke 0/106 (0.0) 0/89 (0.0) i s -
Nonlacunar stroke 13/855 (1.5) 33/842(3.9) —e— i 0.38(0.20, 0.73)
sICH (NINDS): overall 76/961 (7.9) 117/931 (12.6) = : 0.60 (0.44, 0.82)
Lacunar stroke 1/106 (0.9) 0/89 (0.0) i - -
Nonlacunar stroke 75/855 (8.8) 117/842 (13.9) —o—i i 0.60 (0.44, 0.82)
sICH (ECASS2): overall 43/961 (4.5) 80/931 (8.6) —O— 0.50 (0.34, 0.74)
Lacunar stroke 0/106 (0.0) 0/89 (0.0) i - -
Nonlacunar stroke 43/855 (5.0) 80/842 (9.5) — i E 0.51(0.34, 0.74)
sICH (ECASS3): overall 15/961 (1.6) 39/931 (4.2) —— E 0.37(0.20, 0.67)
Lacunar stroke 0/106 (0.0) 0/89 (0.0) E - -
Nonlacunar stroke 15/855 (1.8) 39/842 (4.6) ——i E 0.37(0.20, 0.67)
sICH (IST-3): overall 25/961 (2.6) 45/931 (4.8) —O— i 0.53(0.32, 0.87)
Lacunar stroke 1/106 (0.9) 0/89 (0.0) E - -
Nonlacunar stroke 24/855 (2.8) 45/842 (5.3) —e—i i 0.51(0.31, 0.85)
Fatal ICH within 7 days: overall 8/961 (0.8) 22/931 (2.4) e 0.35(0.16, 0.79)
Lacunar stroke 0/106 (0.0) 0/89 (0.0) i - -
Nonlacunar stroke 8/855 (0.9) 22/842 (2.6) —e—— E 0.35(0.16, 0.80)
Adjudicated any ICH: overall 233/961 (24.2) 251/931 (27.0) |<)h 0.88(0.71, 1.09)
Lacunar stroke 3/106 (2.8) 2/89 (2.2) ' Ee 1.19(0.19, 7.46) 0.67
Nonlacunar stroke 230/855 (26.9) 249/842 (29.6) o 0.88(0.71, 1.09)
Any ICH*: overall 258/961 (26.8) 274/931 (29.4) r<>:1 0.89(0.73, 1.10)
|
Lacunar stroke 4/106 (3.8) 2/89 (2.2) Lo 1.50 (0.26, 8.66) 0.44
Nonlacunar stroke 254/855 (29.7) 272/842 (32.3) I—.:—| 0.89(0.72, 1.10)
END or death within 24 hrs: overall 86/961 (8.9) 113/931 (12.1) |—<>—|E 0.71 (0.53, 0.96)
Lacunar stroke 1/106 (0.9) 5/89 (5.6) D—!i 0.10(0.01, 0.94) 0.16
Nonlacunar stroke 85/855 (9.9) 108/842 (12.8) n—.—i 0.75 (0.56, 1.02)
END or death within 7 hrs: overall 131/961 (13.6) 173/931 (18.6) |-<>45 0.70 (0.54, 0.90)
Lacunar stroke 4/106 (3.8) 5/89 (5.6) |—o+| 0.48 (0.12,1.97) 0.90
Nonlacunar stroke 127/855 (14.9) 168/842 (20.0) m 0.71(0.55, 0.91)
0.02 020 040 100 2.00 400 8.00

Favors low-dose Favors standard-dose

*Adjusted for key prognostic covariates (age, sex, ethnicity, baseline NIH Stroke Scale [NIHSS] score, time from stroke onset to randomization, premorbid
function [modified Rankin Scale (mRS) scores 0 or 1], prior use of antithrombotic agents [aspirin, other antiplatelet agent, or warfarin], history of diabetes or
cardiovascular disease [stroke, atrial fibrillation, coronary artery disease, valvular or other heart disease], assigned to intensive blood pressure-lowering
group) for functional outcomes. Adjusted for minimization and key prognostic covariates (age, baseline NIHSS score, time from stroke onset to randomi-
zation, and assigned to intensive blood pressure-lowering group) for safety outcomes and neurologic deterioration within 24 hours or 7 days. 1Site reported
or adjudicated centrally. Cl = confidence interval; ECASS = European-Australian Cooperative Acute Stroke Study; END = early neurologic deterioration; ICH =
intracerebral hemorrhage; IST-3 = third International Stroke Trial; NINDS = National Institutes of Neurologic Diseases and Stroke; sICH = symptomatic
intracerebral hemorrhage; SITS-MOST = Safe Implementation of Thrombolysis in Stroke-Monitoring Study.
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ENCHANTED participants who had lacunar AIS. According
to standard eligibility criteria, patients with lacunar AIS should
receive standard dose IV alteplase as with other AIS subtypes.
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