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Abstract
Introduction: Early assessment and management of pa-
tients with mild stroke and transient ischemic attack (TIA) by 
specialists were recommended. This study aimed to evaluate 
the outcomes of these patients and identify the predictive 
factors of clinical progression, unfavorable outcomes, and 
recurrent stroke. Methods: Patients with mild ischemic 
stroke (NIHSS ≤5) and high-risk TIA were studied. All patients 
were managed by stroke specialists within 24 h of stroke on-
set. The outcomes of the patients at 3 months and final fol-
low-up were studied. Predictive factors of clinical progres-
sion, unfavorable outcomes, and recurrent stroke were ana-
lyzed. Results: 254 patients were studied. Thirty-eight 
patients (15%) had clinical progression during admission. 
Large artery atherosclerosis (OR 2.49, 95% CI: 1.06–5.81), car-
dioembolism (OR 3.34, 95% CI: 1.26–8.87), and brainstem 
stroke (OR 2.78, 95% CI: 1.28–6.01) were associated with clin-
ical progression. At the final follow-up, median 22 months, 
81 patients (32%) had unfavorable outcomes. Previous dis-

ability (OR 1.81, 95% CI: 3.31–100), moderate to severe white 
matter lesions (OR 2.90, 95% CI: 1.44–5.84), clinical progres-
sion (OR 12.5, 95% CI: 5.08–31.25), and recurrent stroke (OR 
8.47, 95% CI: 3.21–22.72) were related to unfavorable out-
comes. Eleven patients (4%) had recurrent stroke within 3 
months and 31 patients (12%) at the final follow-up. Older 
age (OR 6.68, 95% CI: 2.35–19.02), diabetes mellitus (OR 2.59, 
95% CI: 1.07–6.27), and smoking (OR 4.26, 95% CI: 1.52–
11.95) were related to recurrent stroke. Conclusion: Imple-
mentation of the up-to-date standard care in clinical practice 
would bring good clinical outcomes to the patients with 
mild stroke and high-risk TIA. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Mild stroke is common in clinical practice. National 
Institutes of Health Stroke Scale (NIHSS) scores are used 
to define the severity of clinical stroke worldwide. Scores 
of ≤3 or ≤5 are commonly used to identify mild stroke 
[1–5]. More than half of all ischemic stroke cases have 
mild severity (NIHSS ≤3) on initial presentation [1]. Pre-
vious studies conducted between 1997 and 2003 reported 
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the risk of stroke or acute coronary syndrome of 12–20% 
within the first 3 months after a transient ischemic attack 
(TIA) or mild stroke [6, 7]. A study, which included pa-
tients with minor stroke between 2007 and 2008 from the 
China National Stroke Registry, reported the rate of re-
current stroke of 9.8% at 3 months [8]. Risk of early re-
current stroke in TIA patients is high, up to 10% in the 
first 48 h [9, 10]. Over the past decades, there have been 
advances in stroke prevention strategies. Using high-in-
tensity statin, controlling hypertension with thiazide di-
uretic, angiotensin-converting enzyme inhibitor or an-
giotensin II receptor blockers, or using glucose-lowering 
agents with proven cardiovascular benefit in patients 
with diabetes is recommended for secondary stroke pre-
vention to reduce the risk of major cardiovascular events, 
including recurrent stroke [5]. Urgent management in 
specialized units, including immediate investigations, 
antithrombotic and other specific treatments, has been 
shown to significantly reduce risk of recurrent stroke in 
several large studies [11–13]. In 2016, the TIAregistry.
org project, in which most patients were evaluated by a 
stroke specialist within 24 h, reported lower risk of recur-
rent stroke: 3.7% at 90 days after symptom onset [13]. 
Current European Stroke Organization and American 
Stroke Association guidelines recommend early clinical 
evaluation in patients with acute stroke and TIA [5, 14], 
and National Guideline Centre (UK) recommends to im-
mediately refer TIA patients for specialist assessment 
and investigation, to be seen within 24 h of stroke onset 
[15].

Several studies focusing on the acute treatment in 
patients with mild stroke and/or high-risk TIA showed 
benefit in good functional outcomes and/or reduced 
risk of recurrent stroke. Intravenous alteplase is recom-
mended to treat eligible patients with mild, but dis-
abling ischemic stroke (NIHSS ≤5), especially within 3 
h of symptom onset. In patients with mild noncardio-
embolic ischemic stroke (NIHSS ≤3) who did not re-
ceive intravenous alteplase, treatment with dual anti-
platelet (aspirin and clopidogrel) started within 24 h of 
symptom onset and continued for 21 days is effective in 
reducing stroke recurrence up to 90 days from symp-
tom onset [2].

Implementation of early assessment and management 
of patients with mild ischemic stroke and high-risk TIA 
to routine clinic practice may improve clinical outcomes 
of these patients. The purpose of the study was to evaluate 
the outcomes of the patients and identify the predictive 
factors of clinical progression, unfavorable outcomes, 
and recurrent stroke.

Methods

Patients with mild ischemic stroke and high-risk TIA who were 
admitted during July 2018–July 2019 were studied. The inclusion 
criteria were those with mild stroke (NIHSS ≤5) or high-risk TIA 
(ABCD2 scores ≥4) within 24 h of stroke onset. Patients enrolled 
in an antithrombotic trial were excluded. All patients were admit-
ted at the stroke unit and assessed by stroke specialists within 24 
h. Electrocardiography was monitored at least 24 h. Neurovascular 
assessment using magnetic resonance angiography or computed 
tomography angiography and/or carotid duplex/transcranial 
Doppler ultrasound was performed in all patients. Intravenous al-
teplase was given in eligible patients with mild, disabling stroke 
(NIHSS ≤5). Dual antiplatelet (low-dose aspirin and clopidogrel) 
was prescribed to patients with mild ischemic stroke (NIHSS ≤3) 
who were not eligible to receive thrombolytic treatment and to TIA 
patients with high risk for recurrent stroke (ABCD2 score ≥4) 
within 24 h of stroke onset, continued for 3 weeks, and then 
switched to single antiplatelet per the American Stroke Associa-
tion guideline [5] and the Thai clinical practice guidelines for is-
chemic stroke [16]. Aspirin 300 mg plus clopidogrel 300 mg were 
given on day 1, and then, aspirin 75 mg was added to clopidogrel 
75 mg on day 2–21 for this regimen. Dual antiplatelet (aspirin 325 
mg plus clopidogrel 75 mg) was given for 3 months in those with 
nondisabling stroke from severe stenosis of major intracranial ar-
tery [5, 17]. Others were prescribed with single antiplatelet, main-
ly aspirin 325 mg, at the acute phase of ischemic stroke in noncar-
dioembolic patients. Single antiplatelet was also given in patients 
with high risk of bleeding, such as anemic patients or those with 
history of recent major bleeding. Oral anticoagulant was given in 
patients with cardioembolic causes, who did not have contraindi-
cations for anticoagulant. Electrocardiography was monitored im-
mediately after admission to stroke unit. All treatment regimens 
were applied within few hours after the admission (mean 2.28 ± 
0.73 h). Neuroimaging, at least carotid duplex/transcranial Dopp-
ler ultrasound, was performed within 2 days (mean 1.28 ± 0.46 
days). Most patients were discharged within a few days if they were 
clinically stable.

Data, including baseline characteristics, stroke severity, stroke 
subtypes, clinical course during admission, and clinical outcomes 
at 3 months and final follow-up, were collected. Progressive stroke 
was defined by deterioration of clinical stroke during admission or 
the increase in NIHSS score of at least 1 point compared to admis-
sion NIHSS score. Clinical outcomes were evaluated by using 
Modified Rankin Scale (mRS), with the scores of 0–1 and 2–6 to 
define favorable and unfavorable outcomes, respectively. Patients 
who were unable to come to visit at the outpatient clinic would 
receive telephone calls to evaluate the clinical outcomes by a 
trained doctor.

The data were presented as a mean or a median for continu-
ous variables and percentage (number) for dichotomous vari-
ables. The demographics and vascular risk factors were com-
pared between patients with and without outcomes of interest 
using Student’s t test (for the continuous variables) and the χ2 
test (for the proportions). Stepwise multivariate analyses were 
performed by including the pre-specified factors that were as-
sociated with the measured outcome variables in the univariate 
analysis. The research protocol was approved by the Human 
Ethic Committee of Thammasat University (project number: 
MTU-EC-IM-2-257/63).
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Results

There were 297 patients with mild stroke or high-risk 
TIA, who were admitted to stroke unit during the study 
period, accounting for 37% (297/807 patients) of total is-
chemic stroke admissions. Eighteen patients were exclud-

ed due to participation in an antithrombotic trial. Twen-
ty-five patients missed follow-up. There were 230 pa-
tients with mild ischemic stroke and 24 patients with TIA. 
Baseline characteristics of 254 patients are presented in 
Table 1. Although small artery occlusion (SAO) was the 
most common cause of stroke (53%), large artery athero-
sclerosis (LAA) and cardioembolism (CE) were found to 
be the causes in 18% and 17%, respectively. For the acute 
treatment, single antiplatelet was prescribed in 47% of the 
patients, dual antiplatelet in 35%, anticoagulant in 13%, 
and intravenous thrombolysis in 2% of the patients. Mean 
duration of hospital stay was 4 days (range from 1 to 26 
days). The outcomes of the patients at 3 months and at 
final follow-up, median 22 months, are presented in Ta-
ble 2.

Clinical Progression during Admission
During admission, 38 patients (15%) had clinical pro-

gression. Mean NIHSS scores at admission and at pro-
gression were 3.5 (range from 1 to 5) and 6.1 (range from 
2 to 12), respectively. Patients with clinical progression 

Table 1. Baseline characteristics of the patients in the study

Baseline characteristics n = 254

Sex, n (%)
Male 171 (67)
Female 83 (33)

Mean age (range) 65 (18–96)
Previous status, n (%)

Independent (mRS0-2) 235 (93)
Walk with instruments/dependent (mRS3-5) 19 (7)

Mean NIHSS on admission (range) 3 (1–5)
Hypertension, n (%) 190 (75)
Diabetes mellitus, n (%) 89 (35)
Hyperlipidemia, n (%) 137 (54)
Coronary artery disease, n (%) 29 (11)
Old ischemic stroke, n (%) 52 (21)
Atrial fibrillation, n (%) 34 (13)
Smoking, n (%) 58 (23)
TIA, n (%) 24 (9)

Mean ABCD2 score (range) 5.4 (4–6)
Stroke subtypes, n (%)

LAA 41 (18)
SAO 122 (53)
CE 39 (17)
UND 27 (12)
OC 1 (0.4)

Stroke location, n (%)
Cortical lesions 51 (22)
Subcortical white matter lesions, including deep 

gray 98 (43)
Multiple-territory infarct 23 (10)
Brainstem/cerebellum 58 (25)

White matter hyperintensity, n (%)
Fazekas 0 62 (24)
Fazekas 1 97 (38)
Fazekas 2 66 (26)
Fazekas 3 29 (11)

Acute ischemic stroke treatment, n (%)
Single antiplatelet 118 (47)
Dual antiplatelet 89 (35)
Anticoagulant 34 (13)
Intravenous alteplase 4 (2)
Others 9 (3)

NIHSS, National Institutes of Health Stroke Scale; TIA, transient 
ischemic attack; LAA, large-artery atherosclerosis; SAO, small-artery 
occlusion; CE, cardioembolism; UND, undetermined cause; OC, 
other defined cause.

Table 2. Outcomes of patients with small ischemic stroke and high-
risk TIA

Outcomes n (%)

At 3 months
Favorable outcome (mRS0-1) 175 (69)
Recurrent stroke 11 (4)

Intracerebral hemorrhage 1
Ischemic stroke 10

Distribution of mRS
0 97 (38)
1 78 (31)
2 37 (15)
3 27 (11)
4 8 (3)
5 4 (2)
6 3 (1)

At final follow-up (median 22 months)
Favorable outcome (mRS0-1) 173 (68)
Recurrent stroke 31 (12)

Intracerebral hemorrhage 3
Ischemic stroke 28

Distribution of mRS
0 123 (48)
1 50 (20)
2 33 (13)
3 26 (10)
4 5 (2)
5 7 (3)
6 10 (4)
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had a higher proportion of dependence prior to the index 
stroke, more hyperlipidemia, and atrial fibrillation (Ta-
ble 3). For the causes of stroke, LAA (8/38; 21%) and CE 
(11/38; 29%) were more frequent in those with clinical 
progression. Brainstem/cerebellum stroke (15/38; 40%) 
was also commonly found in these patients. Multivariate 
analysis showed that LAA (OR 2.49, 95% CI: 1.06–5.81,  
p value = 0.035), CE (OR 3.34, 95% CI: 1.26–8.87, p value 
= 0.015), and brainstem stroke (OR 2.78, 95% CI: 1.28–
6.01, p value = 0.009) were related to clinical progression. 
Patients, who had clinical progression during admission, 

had less favorable outcome at 90 days (21% vs. 77%,  
p value < 0.001).

Clinical Outcomes
At 3 months, 175 patients (69%) had favorable out-

comes (Table  4). At the final follow-up, median 22 
months, 173 patients (68%) had favorable outcomes and 
81 patients had unfavorable outcomes. Ten patients died 
(3 patients with CE, 3 patients with undetermined cause 
(UND), 2 patients with LAA, 1 patient with SAO, and an-
other with TIA). The causes of death were sepsis (7 pa-

Table 3. Factors associated with clinical progression from univariate analysis

Baseline characteristics No progression
(N = 216)

Progression
(N = 38)

p value

Mean age, years 64 68 0.074
Age <70 years, n (%) 137 (63) 19 (50)
Age ≥70 years, n (%) 79 (37) 19 (50) 0.117

Male sex, n (%) 149 (69) 22 (58) 0.179
Mean NIHSS on admission 3.023 3.5 0.058
Previous status, n (%)

Independent (mRS0-2) 203 (94) 32 (84)
Walk with instruments/dependent (mRS3-5) 13 (6) 6 (16) 0.035

Hypertension 164 (76) 26 (68) 0.326
Diabetes mellitus 75 (35) 14 (37) 0.801
Hyperlipidemia 110 (51) 27 (71) 0.022
Coronary artery disease 27 (13) 2 (5) 0.196
History of stroke 43 (20) 9 (24) 0.595
History of ICH 7 (3) 1 (3) 0.843
Atrial fibrillation 25 (12) 9 (24) 0.043
Smoking 52 (24) 6 (16) 0.262
Stroke subtypes, n (%)

LAA 33 (17) 8 (21)
SAO 107 (56) 15 (40)
CE 28 (15) 11 (29)
UND 23 (12) 4 (11)
Other causes 1 (0.5) 0 0.049

Stroke location, n (%)
Cortical lesion 44 (23) 7 (18)
Subcortical lesion 86 (45) 12 (32)
Brainstem/cerebellum 43 (22) 15 (40)
Multiple-territory infarct 19 (10) 4 (11) 0.139

Fazekas, n (%)
0–1 136 (63) 23 (61)
2–3 80 (37) 15 (40) 0.775

Acute treatment, n (%)
Single antiplatelet 103 (48) 15 (40)
Dual antiplatelet 79 (37) 10 (26)
Anticoagulant 23 (11) 11 (29)
Intravenous alteplase 3 (1) 1 (3)
Others 8 (4) 1 (3) 0.074

Recurrent stroke, n (%) 27 (13) 4 (11) 0.772
Favorable outcome at 90 days, n (%) 167(77) 8 (21) <0.001
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tients), intraventricular hemorrhage (1 patient), and un-
known (2 patients). Patients who had unfavorable out-
comes were older and had slightly more severe stroke, 
lower proportion of independence prior to stroke, more 
atrial fibrillation, more severe white matter lesions, clini-
cal progression during admission, and recurrent stroke 
(Table 4). Multivariate analysis showed that previous dis-
ability (OR 1.81, 95% CI: 3.31–100, p value = 0.001), mod-
erate to severe white matter lesions (OR 2.90, 95% CI: 
1.44–5.84, p value = 0.003), clinical progression (OR 12.5, 
95% CI: 5.08–31.25, p value < 0.001), and recurrent stroke 
(OR 8.47, 95% CI: 3.21–22.72, p value < 0.001) were re-
lated to unfavorable outcomes at final follow-up.

Recurrent Stroke
Eleven patients (4%) had recurrent stroke within 3 

months; 10 patients with ischemic stroke, and one with 
intracerebral hemorrhage. The total cases of recurrent 
stroke at the final follow-up (median 22 months) were 
31(12%); thus, 65% of recurrence occurred during 3–22 
months. Patients with recurrent stroke had less favorable 
outcome as compared to those without (32% vs. 73%,  
p value < 0.001). Univariate analysis showed that patients 
with recurrent stroke were older, more often male, with 
diabetes mellitus, history of intracerebral hemorrhage, 
atrial fibrillation, and smoking (Table 5). Only the vari-
ables of older age (≥70 years) (OR 6.68, 95% CI: 2.35–

Table 4. Factors associated with unfavorable outcomes at final follow-up from univariate analysis

Baseline characteristics Favorable outcome
(N = 173)

Unfavorable outcome
(N = 81)

p value

Mean age, years 61 71 <0.001
Male sex, n (%) 120 (69) 51 (63) 0.311
Mean NIHSS on admission 2.9 3.6 <0.001
Previous status, n (%)

Independent (mRS0-2) 171 (99) 64 (79)
Walk with instruments/dependent (mRS3-5) 2 (1) 17 (21) <0.001

Hypertension 126 (73) 64 (79) 0.29
Diabetes mellitus 58 (34) 31 (38) 0.46
Hyperlipidemia 88 (51) 49 (61) 0.151
Coronary artery disease 17 (10) 12 (15) 0.244
History of stroke 30 (17) 22 (27 0.071
Atrial fibrillation 18 (10) 16 (20) 0.041
Smoking 45 (26) 13 (16) 0.078
Stroke subtypes, n (%)

LAA 14 (9) 27 (33)
SAO 99 (66) 23 (29)
CE 20 (13) 19 (24)
 UND 16 (11) 11 (14)
Other causes 1 (1) 0 0. 091

Stroke location, n (%)
Cortical lesion 32 (21) 19 (23)
Subcortical lesion 68 (45) 30 (38)
Brainstem/cerebellum 37 (25) 21 (26)
Multiple-territory infarct 13 (9) 10 (12) 0.408

Fazekas, n (%)
0–1 126 (73) 33 (41)
2–3 47 (27) 48 (59) <0.001

Acute treatment, n (%)
Single antiplatelet 80 (46) 38 (47)
Dual antiplatelet 66 (38) 23 (28)
Anticoagulant 19 (11) 15 (19)
Intravenous alteplase 3 (2) 1 (1)
Others 5 (3) 4 (5) 0.2

Clinical progression during admission, n (%) 12 (7) 26 (32) <0.001
Recurrent stroke, n (%) 9 (5) 22 (27) 0.02
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19.02, p value < 0.001), diabetes mellitus (OR 2.59, 95% 
CI: 1.07–6.27, p value = 0.034), and smoking (OR 4.26, 
95% CI: 1.52–11.95, p value = 0.006) were related to re-
current stroke from multivariate analysis.

Discussion

Patients with mild stroke and high-risk TIA in our 
study accounted for 37% of all admitted ischemic stroke 
patients. The number was lower than in a previous study 
(>50%) [1]. This might be explained by our center being 

a referral center; thus, greater proportion of patients with 
moderate to severe stroke were referred to have acute in-
tervention treatment.

From previous studies, clinical worsening occurred in 
20–37% of the unselected patients with ischemic stroke 
[17, 18]. Three main causes were found which were (1) 
medical complications, especially infection; (2) brain 
edema, commonly found in large strokes; and (3) gradu-
al or stepwise increases in focal neurological deficits [17]. 
However, in patients with mild stroke, where small in-
farct lesions were expected, the incidence of clinical pro-
gression and the causes would be different. Clinical pro-

Table 5. Factors associated with recurrent stroke at final follow-up from univariate analysis

Baseline characteristics No recurrent
(N = 223)

Recurrent stroke
(N = 31)

p value

Mean age, n (%), years 63 72
Age <70 years 147 (66) 9 (29)
Age ≥70 years 76 (34) 22 (71) <0.001

Male sex, n (%) 145 (65) 26 (84) 0.035
Mean NIHSS on admission 3.08 3.16 0.74
Previous status, n (%)

Independent (mRS0-2) 209 (94) 26 (84)
Walk with instruments/dependent (mRS3-5) 14 (6) 5 (16) 0.052

Hypertension 166 (75) 24 (77) 0.75
Diabetes mellitus 73 (33) 16 (52) 0.041
Hyperlipidemia 118 (53) 19 (61) 0.394
Coronary artery disease 26 (12) 3 (10) 0.739
History of stroke 45 (20) 7 (23) 0.766
History of ICH 5 (2) 3 (10) 0.027
Atrial fibrillation 25 (11) 9 (29) 0.005
Smoking 47 (21) 11 (36) 0.045
Stroke subtypes, n (%)

LAA 33 (17) 8 (27)
SAO 113 (57) 9 (30)
CE 30 (15) 9 (30)
UND 23 (12) 4 (13)
Other causes 1 (0.5) 0 0.154

Stroke location, n (%)
Cortical lesion 44 (22) 7 (23)
Subcortical lesion 87 (44) 11 (37)
Brainstem/cerebellum 52 (26) 6 (20)
Multiple-territory infarct 17 (9) 6 (20) 0.264

Fazekas, n (%)
0–1 143 (64) 16 (52)
2–3 80 (36) 15 (48) 0.183

Acute treatment, n (%)
Single antiplatelet 104 (47) 14 (45)
Dual antiplatelet 81 (37) 8 (26)
Anticoagulant 26 (11) 8 (26)
Intravenous alteplase 3 (1) 1 (3)
Others 9 (4) 0 0.208

Clinical progression during admission 34 (15) 4 (13) 0.772
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gression during admission was found in 15% of the pa-
tients in our study, mainly from gradual or stepwise 
increases in focal deficits. LAA, CE, and brainstem stroke 
were related to clinical progression. A previous study re-
vealed that progression was commonly found in patients 
with lacunar infarcts (37%) and large artery occlusive dis-
ease (33%) [18]. Hypoperfusion and distal embolization 
were proposed as the main mechanisms of worsening in 
patients with severe stenosis or occlusion of large and 
penetrating artery disease. Twenty percent of patients 
with emboli arising from heart or aorta worsened during 
24–48 h, related to distal emboli [17].

Patients with mild stroke and TIA are expected to have 
favorable outcomes. However, unfavorable outcomes 
were reported in 12.3–39% from previous studies, and old 
age, diabetes, limb motor disturbance, ataxia, baseline 
NIHSS, early worsening, recurrent stroke, medical com-
plications, and heart disease (myocardial infarction) were 
related to the poor outcomes [3, 19, 20]. Our study showed 
that 81 patients (32%) had unfavorable outcomes at the 
final follow-up (median 22 months), which was related to 
previous disability, moderate to severe white matter le-
sions, clinical progression, and recurrent stroke. White 
matter lesions have been reported to be related to poor 
outcomes in mild stroke patients [21]. The white matter 
lesions were likely a cause of chronic cerebrovascular in-
jury, and its burden may signify a diminished capacity of 
cerebral tissue to tolerate ischemia [22]. Thus, a small new 
stroke on top of significant white matter lesions could 
cause decompensation and lead to poor outcomes in pa-
tients.

Implementation of early assessment and management 
of patients with mild ischemic stroke and high-risk TIA 
in clinical practice may improve clinical outcomes of 
these patients. Several landmark trials reported the rate of 
recurrent stroke in patients with mild stroke and/or TIA 
[4, 13, 23]. However, there were some differences in base-
line characteristics of included patients among studies. In 
2016, the TIAregistry.org project, in which the majority 
of the patients was TIA (67%) and 78% of the patients 
were evaluated by a stroke specialist within 24 h, reported 
the risk of recurrent stroke as 1.5% at 2 days, 2.1% at 7 
days, and 3.7% at 90 days after symptom onset [13]. The 
CHANCE study, published in 2013, including Chinese 
patients with noncardioembolic, minor stroke (72%) or 
high-risk TIA (28%), reported that 3-week dual antiplate-
let (aspirin plus clopidogrel) treatment within 24 h of 
stroke onset significantly reduced the risk of recurrent 
stroke at 90 days of follow-up as compared to the aspirin 
group (8.2% vs. 11.7%, p value < 0.001) [4]. The POINT 

study, published in 2018, including mainly Western pa-
tients with noncardioembolic, minor stroke (57%) or 
high-risk TIA (43%), reported that dual antiplatelet (as-
pirin plus clopidogrel) within 12 h of stroke onset also 
reduced the risk of recurrent stroke at 90 days of follow-
up as compared to aspirin alone (4.6% vs. 6.3%, p value = 
0.001) [23].

Our study included patients with mild stroke and 
high-risk TIA from various causes of stroke, which was 
commonly found in routine clinical practice. Different 
regimens of acute treatment were prescribed. Thus, the 
outcomes of treatment might not be comparable to the 
landmark trials, which included the particular group of 
patients with noncardioembolic stroke and used the fixed 
medication regimens. Wu et al. [8] reported the rate of 
recurrent stroke of 9.8% in patients with minor stroke 
(NIHSS1-3) from the China National Stroke Registry. 
They included patients between September 2007 and Au-
gust 2008 and time from onset to admission less than 24 
h in about half of the patients in the study. LAA was the 
most common stroke subtype (approximate 43%). This 
might explain higher rate of recurrent stroke than our 
study. All patients in our study were evaluated by a stroke 
specialist within 24 h, and all received acute treatment per 
protocol. The rate of recurrent stroke within 90 days was 
comparable to the 2016 TIAregistry.org project. Howev-
er, at beyond 3 months, besides the patients’ factors, such 
as noncompliance in some patients, or emerging of atrial 
fibrillation, or concomitant medical conditions, the treat-
ment for secondary prevention of stroke varied depend-
ing on the neurologists who followed the patients, such as 
the dose of aspirin or types of oral anticoagulant. This 
might explain the slightly higher rate of recurrent stroke 
during follow-up.

This study evaluated the different aspects of outcomes, 
including progressive stroke, 3-month and long-term 
clinical outcomes, and recurrent stroke, in patients with 
mild ischemic stroke and high-risk TIA from current 
clinical practice. However, there were some limitations. 
First was the study conducted in a single center with small 
sample numbers. The result of the study might not repre-
sent the data from other centers. Second, 25 patients lost 
follow-up after being discharged from the hospital. Third, 
the main long-term outcomes of interest were recurrent 
stroke and death, not the composite outcome of cardio-
vascular events and death.

The advanced knowledge over the past decades led to 
some changes in management of patients with high-risk 
TIA or minor stroke. Aggressive and/or specific medical 
treatment for primary/secondary stroke prevention, early 
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assessment, and specific management per the causes of 
stroke were applied. This would provide the better out-
comes and reduce the risk of recurrent stroke. In conclu-
sion, implementation of the up-to-date standard care in 
clinical practice would bring good clinical outcomes to 
the patients with mild stroke and high-risk TIA.
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