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Abstract 

Background: The efficacy and safety of thrombolysis therapy in patients with mild stroke, especially 
acute non-disabling stroke is controversial. We intend to conduct this systematic review and meta-
analysis to evaluate the efficacy and safety of thrombolytic therapy compared to medical management 
in acute non-disabling stroke. Methods: We searched multiple databases to obtain articles related to 
medical management and intravenous thrombolysis therapy for minor non-disabling acute ischemic 
stroke from inception until November 28, 2023, and the search was conducted again on September 1, 
2024. The primary outcome was functional independence (modified Rankin scale [mRS] score of 0 
to 2) at 90 days.  All analyses were performed using the random effect model. The quality of articles 
was evaluated through the Cochrane risk assessment tool and Newcastle-Ottawa scale. Results: 2 
RCTs and 7 cohort studies met the inclusion criteria. The merge analysis showed that there was no 
significant difference in improving functional independence (mRS 0-2, RR: 1.01, 95% CI 0.98 - 1.04, 
P = 0.47) and excellent outcome (mRS 0-1) of patients with minor non-disabling acute ischemic stroke 
between IVT and medical management. However, IVT would increase the risk of early neurological 
deterioration (RR: 0.50, 95% CI 0.30 - 0.82, P = 0.007), compared to medical management. Analysis 
of the cohort studies showed that there was a significant correlation between IVT and sICH (RR: 
0.20, 95% CI: 0.06 - 0.68, P=0.01).
Conclusions: For patients with minor non-disabling acute ischemic stroke, medical management will 
not have a negative impact on functional recovery, and may be a safer alternative.
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INTRODUCTION

Acute ischemic mild stroke is usually defined 
as National Institutes of Health Stroke Scale 
(NIHSS) score less than or equal to 3 or 51-7, 
accounting for approximately 50% of ischemic 
stroke.8, 9  Intravenous thrombolysis is an effective 
treatment to acute ischemic stroke, but whether 
intravenous thrombolysis can be used for mild 
stroke patients, especially those without disability, 
is still controversial. Several observational 

studies have explored this issue, but achieved 
conflicting results.10-17 A Canada study showed 
that one-third of patients with mild stroke who 
did not receive thrombolytic therapy were left 
either dependent or dead.18  Acute Ischemic Stroke 
and Minor Non-disabling Neurologic Deficits 
(PRISMS) study further compared the safety and 
effectiveness of alteplase and aspirin in patients 
with mild non-disabling stroke. The results 
showed that there was no significant difference 
in 90-day functional outcome between the two 
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groups, but the incidence of symptomatic cerebral 
hemorrhage(sICH) in alteplase group was higher.19 
The American Heart Association/American Stroke 
Association Guidelines for Early Management 
of Acute Ischemic Stroke (updated in 2019) and 
the European Stroke Organization Guidelines 
for Intravenous Thrombolysis of Acute Ischemic 
Stroke (updated in 2021) both recommend that 
patients with acute disabling mild stroke should 
be treated with intravenous alteplase within the 
onset time window of 4.5 h, but thrombolysis is 
not recommended for patients with acute non-
disabling mild stroke.20,21

 The efficacy and safety of thrombolysis therapy 
in patients with mild stroke, especially acute 
non-disabling stroke is controversial. With the 
deepening of research and the publication of the 
results of Antiplatelet vs R-tPA for Acute Mild 
Ischemic Stoke (ARAMIS) trail, a multicenter, 
randomized controlled trial19, we intend to conduct 
this systematic review and meta-analysis to 
evaluate the efficacy and safety of intravenous 
thrombolysis (IVT) compared to standard medical 
management (MM) in acute non-disabling stroke.

METHODS

This systematic review and meta-analysis is 
reported according to the Preferred Reporting 
Items for Systematic Review and Meta-Analysis 
(PRISMA) guidelines.22 This study protocol 
was registered on the International Prospective 
Register of Systematic Reviews on January 20, 
2024 (PROSPERO, CRD42024503351). Data are 
available on request to the corresponding authors. 

Data source and search strategy

We searched the PubMed, Embase, Cochrane 
Library, Scopus and Web of Science databases 
to obtain articles in all languages from inception 
until November 28, 2023. “Stroke”,“Thrombolytic 
Therapy” and “Non disabling” were the search 
terms. Synonyms were obtained from PubMed, 
Embase and Cochrane Library with elimination 
of duplicates. Detailed search criteria of keywords 
and their synonyms are provided in Table S1. The 
search was conducted again on September 1, 2024.

Eligibility criteria

The inclusion criteria for this acute non-disabling 
stroke systematic review and meta-analysis were 
as follows: (1) patients diagnosed with acute 
ischemic stroke and treated within 4.5 hours; 
(2) NIHSS score was ≤ 5 and each single item 

score was ≤ 1 or the article indicated that the 
included patients were mild non-disabling stroke; 
(3) interventional arm receiving intravenous 
thrombolysis (IVT); (4) control arm receiving 
standard medical management and (5) reporting 
of mRS score at 3 months, 90-day mortality, and 
sICH. Studies were excluded if it lacked report 
of the primary study outcomes or if it lacked 
reporting of a control group. 

Study selection and data collection

The titles, abstracts, and full texts of the 
articles were read by two researchers working 
independently (ZY A, QW), selected according 
to the inclusion and exclusion criteria from 
a pre-designed table as detailed in Table S2. 
The two researchers conducted cross-checking 
after screening of the articles, and if there was 
disagreement, it was resolved through discussion 
with the senior author (GG Y). Data of the baseline 
characteristics, primary, secondary, and safety 
endpoints of each study were extracted for analysis 
by two researchers independently (QL, QW). 

Risk of bias assessment and quality of evidence

The quality of the RCTs and risk of bias was 
evaluated with the Cochrane risk assessment 
tool. The cohort and case-control studies were 
evaluated by the Newcastle-Ottawa Scale (NOS). 
For retrospective studies, an evaluation result 
≥ 5 ✩ was considered of good quality and was 
included in the meta-analysis. The Grading of 
Recommendations Assessment, Development and 
Evaluation (GRADE) system was used to evaluate 
the overall quality of evidence. Publication bias 
was examined by Egger’s test.

Effect measures

The primary outcome was functional independence 
(defined as a modified Rankin scale [mRS] score 
of 0 to 2) at 90 days. The secondary outcomes 
were excellent outcome (mRS 0-1) and early 
neurological alteration. The safety outcomes 
were sICH defined according to study criteria 
and mortality over the study period.

Statistical analysis

Statistical analysis was performed using 
RevMan5.4 and Stata Software (version 16.0). 
Absolute counts are provided in addition to effect 
estimates, which are expressed as risk ratios (RR) 
with corresponding 95% confidence intervals 
(CI). The chi-square test was used to analyze 
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the heterogeneity of the results in each study. 
All analyses were performed using the random 
effect model.

Data availability

Data not provided in the article because of space 
limitations may be shared at the request of any 
qualified investigator for purposes of replicating 
procedures and results.

RESULTS

Study characteristics and quality evaluation

A total of 327 articles were obtained through 
search, and articles that did not meet the inclusion 
criteria were excluded by reading the titles, 
abstracts and full texts (Figure 1). Finally, 2 RCTs 
and 7 cohort studies met the inclusion criteria, 
and the basic characteristics were shown in 
Table 1. A total of 4750 patients were included in 

this analysis. The RCTs included 1032 patients, of 
whom 506 patients received IVT treatment, 526 
patients received MM. The cohort study included 
3718 patients, including 1618 patients received 
IVT treatment, 2100 patients received MM.

Functional outcomes

2 RCTs and 3 cohort studies reported functional 
independence (mRS 0-2) (Figure 2), the results 
all showed that there was no significant difference 
in improving functional independence (mRS 
0-2) of patients with minor non-disabling acute 
ischemic stroke between MM and IVT (Figure 
2A, RR: 1.01, 95% CI 0.98 - 1.04, P = 0.47. 
Figure 2B, RR: 0.97, 95% CI 0.91 - 1.05, P = 
0.46). The heterogeneity of analysis results only 
included RCTs was very low (I2 = 0%), while 
the heterogeneity of cohort studies was high (I2 = 
60%). The GRADE quality of the RCT evidence 
was high whereas the GRADE quality of the 
cohort studies was very low (Figure S2).

Figure 1. PRISMA flow diagram
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 The results of merging analysis indicated 
that there was no difference between MM and 
IVT in achieving excellent outcome (mRS 0-1), 
regardless of RCTs (Figure S3, RR: 1.03, 95% CI 
0.99 - 1.07, P = 0.17) or cohort studies (Figure 
S3, RR: 0.99, 95% CI 0.95 - 1.03, P = 0.60). The 
heterogeneity of RCTs was very low (I2 = 0%) 
with high GRADE quality, while the heterogeneity 
of cohort studies was significant (I2 = 52%) with 
very low GRADE quality (Figure S4).

Early neurological deterioration

2 RCTs and 2 cohort studies reported the data 
of early neurological deterioration. The analysis 
results of 2 RCTs showed that there was a 
correlation between IVT and early neurological 
deterioration, compared to MM (Figure S5, RR: 
0.50, 95% CI 0.30 - 0.82, P = 0.007). The GRADE 
quality of the result was high (Figure S6). The 
results of cohort studies indicated that there was 
no significant difference between IVT and MM in 
terms of early neurological deterioration (Figure 
S5, RR: 0.93, 95% CI 0.56 - 1.54, P = 0.77). 
The GRADE quality of the result was very low 
(Figure S6).

Safety outcomes

In the analysis of RCTs, compared with the MM 
group, the incidence of sICH in IVT group is 
higher, but this is not significant (Figure 3A, 
RR:0.27, 95%CI:0.04-1.64, P=0.15). However, 
the cohort studies showed that there was a 
significant correlation between IVT and sICH 

(Figure 3B, RR:0.20, 95%CI: 0.06-0.68, P=0.01). 
The GRADE quality of evidence for the 2 RCTs 
was moderate and the GRADE quality of evidence 
for the 4 cohort studies was low (Figure S7). There 
was no significant difference in mortality between 
the two groups (Figure 4). The GRADE quality of 
the RCT evidence was moderate and that of the 
cohort studies was very low (Figure S8).

Risk of Bias

The publication bias of each analysis was tested 
using Egger methods, and the results indicated that 
there was no publication bias in the conclusions 
(Egger’s test P > 0.05, Table e-4).

DISCUSSION

This systematic review and meta-analysis included 
2 RCTs and 7 cohort studies, with a total of 
4750 patients, evaluating the effectiveness and 
safety of MM and IVT in patients with acute 
mild non-disabling stroke. In the analysis of 
functional outcomes, we found that there was 
no significant difference between IVT and MM 
in improving patient functional independence 
(mRS 0-2) and excellent outcome (mRS 0-1). In 
pooling analysis of RCTs, the results showed that 
patients receiving IVT were likely to have early 
neurological deterioration compared to MM. The 
cohort studies showed that there was a significant 
correlation between IVT and sICH, but there was 
no significant difference in mortality between the 
two groups.
 In general, we excluded acute stroke patients 

Figure 2. The result of mRS 0-2 for MM vs. IVT. 
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with mild symptoms from IVT because their 
risk of bleeding may outweigh the benefits. 
However, the patients with low NIHSS scores 
may still experience long-term disabilities.23 The 
PRISMS trail is the first randomized multicenter 
trial to explore the efficacy and safety of IVT and 
antiplatelet therapy in patients with acute non-
disabling stroke.24 It was found that compared 
to aspirin, alteplase therapy did not increase the 
likelihood of favorable functional outcomes at 
90 days, but the very early study termination of 
the study precluded any definitive conclusions. 
The recent ARAMIS trial confirms the results of 

the PRISMS trial, which showed that antiplatelet 
therapy (dual antiplatelet therapy) was not inferior 
to alteplase in mild stroke patients without 
disability, and antiplatelet therapy had a lower 
risk of sICH.19 
 At present, there is no unified screening criteria 
for non-disabling stroke. In our study, we found 
that NIHSS score of ≤ 5, a single score of ≤ 1 
and a score of 0 in the consciousness item seem 
to be a reasonable criterion.19,25,26 However, the 
NIHSS score cannot accurately reflect the presence 
of intracranial artery occlusion, and neurological 
deterioration usually occurs in patients with 

Figure 4. The result of mortality for MM vs. IVT.

Figure 3. The result of sICH for MM vs. IVT.
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severe stenosis of large blood vessels.27-29 It has 
been reported that within 3 months after stroke 
onset, patients with mild neurologic deficit 
(NIHSS ≤ 5) and large blood vessel occlusion 
have a higher frequency of deterioration in non-
thrombolysis patients than thrombolysis patients.30 
An observational study showed that 24.5% of 
patients with mild non-disabling stroke have 
severe stenosis/occlusion, and alteplase therapy 
can benefit mild non-disabling stroke patients with 
severe stenosis/occlusion.30 Thrombolysis caused 
by alteplase may prevent the initial extension of 
the thrombus, and even prevent the progression 
of infarction caused by non-reperfusion. However, 
the subgroup analysis of ARAMIS showed that 
the degree of responsible vessel stenosis did not 
affect the choice of treatment. Compared to IVT, 
DAPT seemed to be a better choice, although this 
result was not significant. In addition, the evidence 
about the necessity of endovascular therapy (EVT) 
for mild non-disabling AIS patients with large 
vessel occlusion is lacking and unclear.
 Overall, there is no consensus on the treatment 
of minor stroke, especially minor non-disabling 
acute ischemic stroke. The American Heart 
Association/American Stroke Association 
Guidelines for Early Management of Acute 
Ischemic Stroke (updated in 2019) and the 
European Stroke Organization Guidelines for 
Intravenous Thrombolysis of Acute Ischemic 
Stroke (updated in 2021) both recommend that 
patients with acute disabling mild stroke should 
be treated with intravenous alteplase within the 
onset time window of 4.5h, but thrombolysis is 
not recommended for patients with acute non-
disabling mild stroke.20,21 The 2019 edition of 
the Chinese Clinical Management Guidelines for 
Ischemic Cerebrovascular Disease recommends 
intravenous alteplase therapy for acute non 
disabling mild stroke patients within a 3-hour 
time window of onset, with evidence level of 
C.31 However, our study is more inclined to treat 
minor non-disabling acute ischemic stroke patients 
with MM, due to the likelihood of achieving 
excellent functional outcomes (mRS 0-1) and 
safety (early neurological deterioration and any 
bleeding events).
 Our systematic review and meta-analysis 
has limitations. First, the number of RCTs was 
limited. Second, of the 8 studies included, 6 
were conducted in China, which may limit the 
generalizability of our study results. Third, the 
treatment methods for the MM group were not 
uniform, including dual antiplatelet therapy, 
aspirin alone, and anticoagulant therapy, which 

may be the major source of heterogeneity in the 
merge analysis.
 In conclusion, for patients with minor non-
disabling acute ischemic stroke, MM will not 
have a negative impact on functional recovery, 
and may be a safer alternative.
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Supplementary materials

Supplementary Table 1. Literature search criteria.

(((“Stroke”[Mesh])                                                                                                                            OR
(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((Ischemic Strokes[Title/Abstract]) 
OR (Stroke, Ischemic[Title/Abstract])) OR (Ischaemic Stroke[Title/Abstract])) OR (Ischaemic 
Strokes[Title/Abstract])) OR (Stroke, Ischaemic[Title/Abstract])) OR (Cryptogenic Ischemic 
Stroke[Title/Abstract])) OR (Cryptogenic Ischemic Strokes[Title/Abstract])) OR (Ischemic Stroke, 
Cryptogenic[Title/Abstract])) OR (Stroke, Cryptogenic Ischemic[Title/Abstract])) OR (Cryptogenic 
Strokes[Title/Abstract])) OR (Cryptogenic Stroke[Title/Abstract])) OR (Stroke, Cryptogenic[Title/
Abstract])) OR (Cryptogenic Embolism Stroke[Title/Abstract])) OR (Cryptogenic Embolism 
Strokes[Title/Abstract])) OR (Embolism Stroke, Cryptogenic[Title/Abstract])) OR (Stroke, Cryptogenic 
Embolism[Title/Abstract])) OR (Wake-up Stroke[Title/Abstract])) OR (Stroke, Wake-up[Title/
Abstract])) OR (Wake up Stroke[Title/Abstract])) OR (Wake-up Strokes[Title/Abstract])) OR (Acute 
Ischemic Stroke[Title/Abstract])) OR (Acute Ischemic Strokes[Title/Abstract])) OR (Ischemic Stroke, 
Acute[Title/Abstract])) OR (Stroke, Acute Ischemic[Title/Abstract])) OR (Strokes[Title/Abstract])) 
OR (Cerebrovascular Accident[Title/Abstract])) OR (Cerebrovascular Accidents[Title/Abstract])) OR 
(CVA[Title/Abstract])) OR (Cerebrovascular Accident[Title/Abstract])) OR (CVAs (Cerebrovascular 
Accident[Title/Abstract]))) OR (Cerebrovascular Apoplexy[Title/Abstract])) OR (Apoplexy, 
Cerebrovascular[Title/Abstract])) OR (Vascular Accident, Brain[Title/Abstract])) OR (Brain Vascular 
Accident[Title/Abstract])) OR (Brain Vascular Accidents[Title/Abstract])) OR (Vascular Accidents, 
Brain[Title/Abstract])) OR (Cerebrovascular Stroke[Title/Abstract])) OR (Cerebrovascular Strokes[Title/
Abstract])) OR (Stroke, Cerebrovascular[Title/Abstract])) OR (Strokes, Cerebrovascular[Title/
Abstract])) OR (Apoplexy[Title/Abstract])) OR (Cerebral Stroke[Title/Abstract])) OR (Cerebral 
Strokes[Title/Abstract])) OR (Stroke, Cerebral[Title/Abstract])) OR (Strokes, Cerebral[Title/Abstract])) 
OR (Stroke, Acute[Title/Abstract])) OR (Acute Stroke[Title/Abstract])) OR (Acute Strokes[Title/
Abstract])) OR (Strokes, Acute[Title/Abstract])) OR (Cerebrovascular Accident, Acute[Title/
Abstract])) OR (Acute Cerebrovascular Accident[Title/Abstract])) OR (Acute Cerebrovascular 
Accidents[Title/Abstract])) OR (Cerebrovascular Accidents, Acute[Title/Abstract])) OR (accident, 
cerebrovascular[Title/Abstract])) OR (acute cerebrovascular lesion[Title/Abstract])) OR (acute focal 
cerebral vasculopathy[Title/Abstract])) OR (apoplectic stroke[Title/Abstract])) OR (apoplexia[Title/
Abstract])) OR (blood flow disturbance, brain[Title/Abstract])) OR (brain attack[Title/Abstract])) 
OR (brain blood flow disturbance[Title/Abstract])) OR (brain accident[Title/Abstract])) OR (brain 
insult[Title/Abstract])) OR (brain insultus[Title/Abstract])) OR (cerebral apoplexia[Title/Abstract])) OR 
(cerebral insult[Title/Abstract])) OR (cerebral vascular accident[Title/Abstract])) OR (cerebral vascular 
insufficiency[Title/Abstract])) OR (cerebro vascular accident[Title/Abstract])) OR (cerebrovascular 
arrest[Title/Abstract])) OR (cerebrovascular failure[Title/Abstract])) OR (cerebrovascular injury[Title/
Abstract])) OR (cerebrovascular insufficiency[Title/Abstract])) OR (cerebrovascular insult[Title/
Abstract])) OR (cryptogenic stroke[Title/Abstract])) OR (cerebrum vascular accident[Title/Abstract])) 
OR (insultus cerebralis[Title/Abstract])) OR (CVA[Title/Abstract])) OR (ischaemic seizure[Title/
Abstract])) OR (ischemic seizure[Title/Abstract])) OR (thrombotic stroke[Title/Abstract]))) AND 
((“Thrombolytic Therapy”[Mesh]) OR ((((((((((((((((Therapeutic Thrombolysis[Title/Abstract]) 
OR (Therapeutic Thrombolyses[Title/Abstract])) OR (Thrombolyses, Therapeutic[Title/Abstract])) 
OR (Thrombolysis, Therapeutic[Title/Abstract])) OR (Therapy, Fibrinolytic[Title/Abstract])) OR 
(Fibrinolytic Therapies[Title/Abstract])) OR (Therapies, Fibrinolytic[Title/Abstract])) OR (Therapy, 
Thrombolytic[Title/Abstract])) OR (Therapies, Thrombolytic[Title/Abstract])) OR (Thrombolytic 
Therapies[Title/Abstract])) OR (Fibrinolytic Therapy[Title/Abstract])) OR (clot lysis[Title/Abstract])) 
OR (Alteplase[Title/Abstract])) OR (t-PA[Title/Abstract])) OR (Tenecteplase[Title/Abstract])) OR 
(TNK[Title/Abstract])))) AND (Non disabling*)

CVA = cerebrum vascular accident
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Supplementary Table 2. Inclusion and exclusion criteria.
We included published trials that met the following criteria:
· Patients clinically diagnosed with acute ischemic stroke and treated within 4.5 hours of stroke 
symptoms.
· Patients with NIHSS score was ≤ 5 and each single item score was ≤ 1.
· Patients were divided into thrombolytic therapy group or medical management group.
· Study data included patient baseline data (age, occlusion site, NIHSS score, infarct-core volume, 
interval between time of stroke onset and time of randomization), important efficacy outcomes 
(90-day mRS, Early neurological improvement, Early neurological deterioration), and safety events 
(symptomatic intracranial hemorrhage, 90-day mortality).

Exclusion criteria:
· Articles lacked baseline information or primary study outcomes
· There was no control group reported

NIHSS National Institutes of Health Stroke Scale, mRS = modified Rankin scale

Supplementary Table 3. Quality evaluation of the 10 cohort studies.
Author and year of 

publication
Selection Comparability Outcome Total score

Duan, C, 2023 ✩✩✩ Undescribed ✩✩ 5✩
Guang-hua Li, 2020 ✩✩✩✩ ✩✩ ✩✩ 8✩

Giovanni Merlino, 2023 ✩✩✩✩ ✩ ✩✩✩ 8✩
Wansi Zhong, 2021 ✩✩✩✩ ✩ ✩✩✩ 8✩
Xiaopan Cao, 2023 ✩✩✩✩ ✩ ✩✩✩ 8✩
Huang Hui, 2019 ✩✩✩ Undescribed ✩✩ 5✩
Dan Wang, 2024 ✩✩✩ ✩ ✩✩✩ 7✩

Supplementary Table 4. Publication bias test of each meta analysis.

Meta analysis Testing methods of publicatoin bias  P
mRS 0-2 (cohort studies) Egger’s Test 0.29
mRS 0-1 (cohort studies) Egger’s Test 0.12

sICH Egger’s Test 0.65
Mortality Egger’s Test 0.27

mRS = modified Rankin scale
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Supplementary Figure 1. Quality evaluation of the three randomized trials
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Supplementary Figure 2. GRADE summary of mRS 0-2 for MM versus IVT in minor 
non-disabling acute ischemic stroke 

Supplementary Figure 3. The result of mRS 0-1 for MM vs. IVT. 

Supplementary Figure 4. GRADE summary of mRS 0-1 for MM versus IVT in minor 
non-disabling acute ischemic stroke. 
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Supplementary Figure 5. The result of Early neurological deterioration for MM 

vs. IVT.

Supplementary Figure 6. GRADE summary of early neurological deterioration for 
MM versus IVT in minor non-disabling acute ischemic stroke 

Supplementary Figure 7. GRADE summary of sICH for MM versus IVT in minor non-
disabling acute ischemic stroke.
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Supplementary Figure 8. GRADE summary of mortality for MM versus IVT in minor 
non-disabling acute ischemic stroke.


