Outcomes of dual antiplatelet therapy in ischemic stroke or
transient ischemic attack patients with tandem carotid artery
stenosis or carotid artery occlusion

Thon Thiraworawong, MD*
*Division of Neurology, Prasat Neurological Institute, Bangkok 10400 Thailand

Abstract

Background and objective: Carotid artery stenosis is one of the causes of ischemic stroke.
However, some ischemic stroke or transient ischemic attack patients with carotid artery
stenosis cannot be performed carotid endarterectomy due to the characteristic of carotid
artery lesion. Dual antiplatelet therapy was shown to reduce the rate of recurrence of ischemic
stroke. The objective of this study was to determine the outcomes of dual antiplatelet therapy
in ischemic stroke or transient ischemic attack patients with tandem carotid artery stenosis
or occlusion.

Materials and Methods: This retrospective cohort study examined the clinical, imaging data
and clinical outcomes of ischemic stroke or transient ischemic attack patients with tandem
carotid artery stenosis or occlusion. Univariate analysis and multiple logistic regression
model of included relevant confounders and potential predictors were performed.

Results: Patients who received single antiplatelet therapy had higher risk of recurrent ischemic
stroke or transient ischemic attack than patients who received dual antiplatelet therapy at
12-months follow-up (odd ratio (OR), 0.67; confidence interval (95%CI), 0.26-0.98; p=0.029)
but not significance in number of death (OR, 0.86; 95%CI, 0.32-39.49; p=0.556). The rate of
extracranial bleeding events was higher in dual antiplatelet group than in single antiplatelet
group (10.7% versus 5.3% (OR, 3.33; 95%CI, 1.88-5.80; p=<0.001)).

Conclusion: Ischemic stroke or transient ischemic attack patients with tandem carotid artery
stenosis or occlusion have potential clinical benefit from dual antiplatelet therapy with increase

in the risk of minor extracranial bleeding.
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Introduction

Carotid artery stenosis is one of the
causes of ischemic stroke'. However, some
ischemic stroke or transient ischemic attack
patients with carotid artery stenosis cannot be
performed carotid endarterectomy due to the
characteristic of tandem carotid artery stenosis’
or carotid artery occlusion®’. The influence of
angiographically identified intracranial vascular
lesions on the outcome of carotid endarterectomy
remains controversial. Reports of increased
perioperative stroke risk®, increased symptom
recurrence’, and shortened long-term, stroke free
survival®. Dual antiplatelet therapy was shown
to reduce the rate of recurrence of ischemic
stroke”®. However, there are limited data of
outcomes of dual antiplatelet therapy in ischemic
stroke or transient ischemic attack patients with
tandem carotid artery stenosis or carotid artery

occlusion.

Materials and methods

Study populations

This study was retrospective cohort study
of ischemic stroke or transient ischemic attack
patients with tandem carotid artery stenosis or
carotid artery occlusion from June 1, 2013, to May
31, 2017, at Prasat neurological Institute. This
study retrospectively examined the clinical,
imaging data and clinical outcomes in ischemic
stroke or transient ischemic attack patients with
tandem carotid artery stenosis or carotid artery
occlusion from medical records. Patients were
tested for diagnostic imaging of the brain
infarction at admission and carotid artery imaging
by using carotid doppler ultrasound, computed
tomography angiography or magnetic resonance
angiography within 3 months after onset of

ischemic stroke or transient ischemic attack.
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This study excluded any acute ischemic stroke
or transient ischemic attack patients who received
any type of anticoagulant medications or patients
who had indication for carotid endarterectomy.
This study collected demographic data, clinical
risk factors and clinical outcomes such as age,
sex, history of hypertension, history of diabetes
mellitus, history of renal disease, history of liver
disease, history of heart disease, type of
antiplatelet medications, type of lipid-lowering
agents, low-density lipoprotein level, severity of
neurological deficit by NIH stroke scale, size of
infarction, number of patients who deteriorated
neurological symptoms, number of recurrent
ischemic stroke, number of hemorrhagic stroke,
number of intracranial or extracranial bleeding

events and number of death.

Definitions

Acute ischemic stroke was defined as
acute neurological deficit lasting more than 24
hours with ischemic lesion on brain imaging.
Transient ischemic attack was defined as acute
neurological deficit with a score of 4 or more on
the ABCD2® scale lasting less than 24 hours and
no any ischemic lesion on brain imaging.

Recurrence ischemic stroke was defined
as acute neurological deficit with new ischemic
lesion on brain imaging in patient who received
either dual antiplatelet therapy or single
antiplatelet therapy. Recurrence transient
ischemic attack was defined as acute neurological
deficit with a score of 4 or more on the ABCD2
lasting less than 24 hours and no new ischemic
lesion on brain imaging in patient who received
either dual antiplatelet therapy or single
antiplatelet therapy.

Tandem carotid artery stenosis was

defined as symptomatic proximal internal carotid




artery stenosis more than 70% by criteria
established by the North American Symptomatic
Carotid Endarterectomy Trial (NASCET)" and
identifiable stenosis of > 50% of ipsilateral
downstream distal cerebral artery. All of patients
were estimated significant symptomatic proximal
internal carotid artery stenosis by carotid doppler
ultrasound. All of patients were sent to perform
either contrast-enhanced magnetic resonance
angiography brain included carotid artery or
contrasted computed tomography angiography
brain included carotid artery for definite diagnosis
of tandem carotid artery stenosis.

Carotid artery occlusion was defined as
significant symptomatic proximal internal carotid
artery lesion (with or without distal internal
carotid artery lesion) occluded flow velocity by
carotid doppler ultrasound (thud flow pattern)
with no detectable flow on contrasted computed
tomography angiography brain include carotid
artery or contrast-enhanced magnetic resonance
angiography brain included carotid artery.

Hypertension was defined as acute
ischemic stroke or transient ischemic attack
patient who had history of hypertension or need
to received antihypertensive drug after ischemic
event. Diabetes mellitus was defined as acute
ischemic stroke or transient ischemic attack
patient who had history of diabetes mellitus
or impaired fasting blood glucose more than
126 mg/dl within 3 months after ischemic event.
Hypercholesterolemia was defined as acute
ischemic stroke or transient ischemic attack
patient who had history of hypercholesterolemia
before ischemic event. Low-density lipoprotein
level was defined by level of low-density
lipoprotein within 3 months after ischemic event.
Chronic kidney disease was defined as acute

ischemic stroke or transient ischemic attack

patient who had creatinine clearance less than
30 ml/min. Liver disease was defined as acute
ischemic stroke or transient ischemic attack
patient who had Child-Pugh score more than
6 points. Heart disease was defined as acute
ischemic stroke or transient ischemic attack
patient who had history of coronary artery disease
or history of congestive heart failure.

Large infarction was defined as area of
hypodensity (for CT brain) or hyperintensity (for
MRI brain) more than one-third of middle
cerebral artery infarction area.

Major bleeding was defined as life
threatening bleeding or bleeding that required
blood transfusion or bleeding in vital organs such
as eye, intracranial or intra-spinal bleeding.
Minor bleeding was defined by bleeding event
that does not meet major bleeding definition.

Inclusion criteria

All of acute ischemic stroke or transient
ischemic attack patients with imaging evidence
of tandem carotid artery stenosis or carotid artery
occlusion within 3 months after onset of focal
neurological deficit from June 1, 2013, to May 31,
2017, at Prasat neurological Institute and received
clinical follow up more than 1 year.

Exclusion criteria

1. Patient received any type of
anticoagulants for some conditions such as
cardio-embolic stroke prevention, deep vein
thrombosis treatment.

2. Patient had indication for carotid
endarterectomy.

3. Patient had history of malignancy.
Sample size calculation

Previous study™”

showed that patients
with carotid artery stenosis or occlusion had
annual risk for recurrent ischemic events about

15-20% per year and dual antiplatelet therapy had
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decreased risk 44-64% when compared with
single antiplatelet therapy. Sample size calculation

based on following formula®.
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Estimation of sample size needed more
than 172 patients in this study to ensure adequate
statistical power to detect primary efficacy
outcome.

Study outcomes

The primary efficacy outcome was a
composite event of ischemic stroke, transient
ischemic attack and death. Secondary outcomes
were bleeding event, recurrence ischemic stroke
or transient ischemic attack event and number of
death.

Statistical Analysis

Continuous variables were presented as
the mean or median. Categorical variables were
described as percentages. The difference in
baseline characteristic between dual antiplatelet
group and single antiplatelet group were analyzed
using Mann-Whitney U test if not normally
distributed or the t test if normally distributed;
categorical variables were compared between
groups with the chi-squared test or, where
appropriate, Fisher’s exact test. Multiple logistic
regression analyses were used to identify the
confounding factors of composite event in this
study. Confounding factors were selected if there
were statistical differences by univariate analysis.

Odd ratios and 95% confidence interval were

J Thai Stroke Soc. Volume 18 (1), 2019

used to illustrate the association. The level
of significance was set at a value of p less
than .05. All statistical analyses were performed
using SPSS for windows version 16.0 (IBM,
Armonk, NY).

Results

Baseline characteristic of this study are
summarized in Table1. A total of 178 acute
ischemic stroke or transient ischemic attack
patients with tandem carotid artery stenosis or
carotid artery occlusion (108 men and 70 women)
with mean age of 67.8 years were included in
this study. All of patients received antiplatelet
drug, no any patients received anticoagulant
drug. The proportion of underlying disease
such as hypertension, diabetes mellitus,
hypercholesterolemia, chronic kidney disease,
liver disease, coronary artery disease and
congestive heart failure were 74.7%, 65.7%, 59.0%,
5.0%, 1.1%, 25.3 and 1.7%, respectively. The
average mean of low density lipoprotein level
(LDL) was 81.5 mg/dl. Baseline NIH stroke scale
(p=0.048), proportion of large infarction (p<0.001)
were statically significance in univariate analysis
model (Table1).




Table 1. Demographic data of study populations

Tandem carotid stenosis

Carotid occlusion

107(60.1%)
71(39.9%)

49(58.3%)
35(41.7%)

58(61.7%)
36(38.3%)

Characteristic Total Dual antiplatelet | Single antiplatelet | p value
(N=178) group group
(N=84) (N=94)
Male gender 108(60.7%) 50(60%) 58(61.7%) 0.434
Age, years 67.8(10.3) 67.1(10.2) 68.4(10.5) 0.855*
Type of antiplatelet -
Aspirin with Clopidogrel 74(41.6%) 74(88.1%) -
Aspirin with Cilostazol 6(3.4%) 6(7.1%) -
Clopidogrel with Cilostazol 4(2.2%) 4(4.8%) -
Aspirin alone 54(30.3%) - 54(57.4%)
Clopidogrel alone 40(22.5%) - 40(42.6%)
Duration of therapy, months 1.7 11.6(10.9-11.9) 11.8(11.4-12.0) 0.841*
(11.3-11.9)
Hypertension 133(74.7%) 64(76.2%) 69(73.4%) 0.758
Diabetes mellitus 117(65.7%) 55(65.5%) 62(65.6%) 0.556
Hypercholesterolemia 105(59.0%) 49(58.3%) 56(59.6%) 0.535
Chronic kidney disease 9(5.0%) 4(4.8%) 5(5.3%) 0.822
Liver disease 2(1.1%) 0 2(2.1%) -
Heart disease
Coronary artery disease 45(25.3%) 20(23.8%) 25(26.6%) 0.922
Congestive heart failure 3(1.7%) 0 3(3.2%) -
LDL, mg/dl 81.5(18.8) 78.1(20.4) 84.6(18.2) 0.159*
Type of lipid lowering agent 0.352
High intensity statin 167(93.8%) 80(95.2%) 87(92.6%)
Moderate intensity statin 8(4.5%) 3(3.6%) 5(5.3%)
Non-statin or low intensity statin |  3(1.7%) 1(1.2%) 2(2.0%)
Baseline NIHSS 12(8-15) 9(7-11) 14(9-16) 0.048*
large infarction 68(38.2%) 23(27.4%) 45(47.9%) <0.001
Type of carotid artery lesion 0.714

Data are N (%), mean (SD), or median (IQR).
NIHSS=National Institutes of Health Stroke Scale.
* Continuous variables were analyzed using Mann-Whitney U test.
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Table 2 showed outcomes of antiplatelet
therapy in ischemic stroke or transient ischemic
attack patients with tandem carotid artery stenosis
or carotid artery occlusion. Patients who received
single antiplatelet therapy had higher risk of
composite event of ischemic stroke, transient
ischemic attack and death than patients who
received dual antiplatelet therapy (odd ratio (OR),
0.78; confidence interval (95%CI), 0.42-0.89;
p=0.034), and had higher risk of recurrent

ischemic stroke or transient ischemic attack
event at 12-months follow-up (OR, 0.67; 95%ClI,
0.26-0.98; p=0.029), but not significance in
number of death (OR, 0.86; 95%CI, 0.32-39.49;
p=0.556). The rate of extracranial bleeding events
was higher in dual antiplatelet group than in
single antiplatelet group (10.7% versus 5.3% (OR,
3.33; 95%ClI, 1.88-5.80; p=<0.001)), but bleeding

event occurred just minor bleeding.

Table 2. Outcomes of dual antiplatelet therapy in ischemic stroke or transient ischemic attack patients

with tandem carotid artery stenosis or carotid artery occlusion

Dual antiplatelet | Single antiplatelet | p value | Adjusted OR
group group (95%CI)*
(N=84) (N=94)
Composite of ischemic stroke, 078
transient ischemic attack and 14(16.7%) 24(25.5%) 0.034 '
(0.42-0.89)
death
Bleeding events
Intracranial bleeding 0 0 - -
Extracranial bleeding 3.33
9(10.7%) 5(5.3%) <0.001
(1.88-5.80)
Major bleeding™ 1(1.2%) 0 - -
Minor bleeding 2.98
8(9.5%) 5(5.3%) <0.001
(1.56-4.60)
Recurrence ischemic stroke or 0.67
o , 13(15.5%) 22((23.4%) 0.029
transient ischemic attack (0.26-0.98)
Death 0.86
1(1.2%) 2(2.1%) 0.556
(0.32-39.49)

Data are N (%).
*Adjusted for baseline NIHSS and large infarction.

++Major bleeding defined by: life threatening bleeding or bleeding that required blood transfusion or bleeding in

vital organs.
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Discussion

The results of this study suggested that
dual antiplatelet therapy in ischemic stroke or
transient ischemic attack patients with tandem
carotid artery stenosis or carotid artery occlusion
have potential clinical benefit to prevent
composite event of ischemic stroke, transient
ischemic attack and death (OR, 0.78; 95%ClI,
0.42-0.89; p=0.034). From previous study, Dual
Antiplatelet Therapy With Clopidogrel and
Aspirin in Symptomatic Carotid Stenosis
Evaluated Using Doppler Embolic Signal
Detection (CARESS study group)™, a randomized,
double-blind study in subjects with recently
symptomatic more than 50% carotid artery
stenosis revealed a significant reduction in the
primary end point: 43.8% of dual-therapy patients
were MES (micro-embolic signals) positive on
day 7, as compared with 72.7% of monotherapy
patients (relative risk reduction 39.8%; 95% ClI,
13.8 to 58.0; p=0.0046) but primary end point of
this study was surrogate outcome and no data
about dual antiplatelet therapy in patients with
tandem carotid artery stenosis or carotid artery
occlusion.

Using dual antiplatelet therapy is
associated with increased risk of bleeding event.
From previous study, Dual Antiplatelet Therapy
With Clopidogrel and Aspirin in Symptomatic
Carotid Stenosis Evaluated Using Doppler
Embolic Signal Detection (CARESS study group)
had increased event rate of minor bleeding in
dual antiplatelet group but no significant
difference in bleeding between the 2 groups, with
no episodes of life-threatening, major, or
intracerebral hemorrhage in either group. From
previous study, Clopidogrel with Aspirin in Acute
Minor Stroke or Transient Ischemic Attack
(CHANCE study group)” showed that the

combination of clopidogrel and aspirin was
superior to aspirin alone for reducing the risk of
stroke in the first 90 days and did not increase
the risk of hemorrhage. However, this previous
study followed up enrolled patients within
3 months and no data of outcomes by using dual
antiplatelet therapy beyond 3 months. From
previous study, Clopidogrel and Aspirin in Acute
Ischemic Stroke and High-Risk TIA (POINT
study group)®, the trial was halted after 84% of
the anticipated number of patients had been
enrolled because the data and safety monitoring
board had determined that the combination of
clopidogrel and aspirin was associated with both
a lower risk of major ischemic events and
a higher risk of major hemorrhage than aspirin
alone at 90 days. Trial protocol that difference
from any previous study due to 600 mg loading
dose for clopidogrel in dual antiplatelet arm.
However, this trial not directly studied for dual
antiplatelet therapy in ischemic stroke patient
with tandem carotid artery stenosis or occlusion.

In this study, ischemic stroke patients
who received single antiplatelet therapy had
higher proportion of large infarction and baseline
NIHSS in compared with patients who received
dual antiplatelet therapy. This finding might be
because this study was an observational study,
thus, attending physician tended to prescribed
dual antiplatelet for some selected patients who
had low risk of bleeding complication such as
patients who had small infarction size or had
minor neurological deficits.

Symptomatic carotid artery disease is
associated with a high risk of recurrent cerebral
ischemia. The mechanism of ischemic stroke
from tandem carotid artery stenosis or occlusion

17,18

include cerebral hypoperfusion™”, artery-to-artery

19,20

embolization " and a complementary interaction
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between the 2 via reduced perfusion, limiting the
ability of the bloodstream to wash out emboli
lodged in distal vessels®*. Among patients with
carotid artery occlusion, emboli from the distal
portion of the occluded vessel®, the proximal
portion of the occlusion through external carotid
artery collaterals (the original stump emboli
hypothesis)*, or vasculature contralateral to the
occlusion have all been reported®.

Clarifying the pathophysiology of
cerebral ischemia in symptomatic carotid artery
occlusion has the potential to guide treatment
decisions. Whereas interventions to improve
cerebral perfusion such as liberalizing blood
pressure goals may be useful if hypoperfusion is
the underlying mechanism of ischemia, aggressive
antithrombotic therapy may be of greater benefit
if embolization is the primary mechanism. Some
studies have indeed suggested improved outcome
among symptomatic carotid artery occlusion
patients treated with anticoagulation®.

This study has some limitations. Several
mechanisms can cause carotid artery disease such
as post-radiation carotid artery disease, carotid
artery dissection. This study included patients
with atherosclerotic risk and excluded patients
with asymptomatic carotid artery disease or pa-
tients with history of cancer to minimize the risk
of enrolling patients with carotid artery disease
not from atherosclerosis mechanism. In addition,
enrollment of transient ischemic attack patients
has some limitations, because ischemic events

can occur from posterior circulation vessels.

Conclusion

Ischemic stroke or transient ischemic
attack patients with tandem carotid artery stenosis
or carotid artery occlusion have potential clinical

benefit from dual antiplatelet therapy with

J Thai Stroke Soc. Volume 18 (1), 2019

increase in the risk of minor extracranial bleeding.

Originality and body of knowledge
Long-term use of double antiplatelet
therapy had clinical benefit in patients with high
risk of recurrent ischemic stroke, especially in
patients with tandem carotid artery stenosis or

carotid artery occlusion.

References

1. Furie KL, Kasner SE, Adams RJ, Albers GW,
Bush RL, Fagan SC, et al. Guidelines for the
prevention of stroke in patients with stroke
or transient ischemic attack: a guideline for
healthcare professionals from the American
Heart Association/American Stroke
Association. Stroke 2011;42:227-76.

2. Bryant MF. Anatomic considerations in
carotid endarterectomy. Surg Clin North Am
1974;54:1291-6.

3. Hans S, Shah S, Hans B. Carotid endarterectomy
for high plaques. Am J Surg 1989;157:431-4.

4. Day AL, Rhoton Air, Quisling RG. Resolving
siphon stenosis following endarterectomy.
Stroke 1980;11:278-81.

5. Fields WS. Selection of stroke patients for
arterial reconstructive surgery. Am I Surg
1973;125:527-9.

6. Marzewski DH, Fttrlan AJ, St Louis P, Little
JR, Modic MT, Williams G. Intracranial
internal carotid artery stenosis: long-term
prognosis. Stroke 1982;13:821-4.

7. Markus HS, Droste DW, Kaps M, Larrue V,
Lees KR, Siebler M, et al. Dual antiplatelet
therapy with clopidogrel and aspirin in
symptomatic carotid stenosis evaluated using
doppler embolic signal detection: the

Clopidogrel and Aspirin for Reduction of




10.

11.

12.

13.

14.

Emboli in Symptomatic Carotid Stenosis.
Circulation 2005;111(17):2233-40.

Wang Y, Zhao X, Liu L, Wang D, Wang C,
Li H, et al. Clopidogrel with aspirin in acute
minor stroke or transient ischemic attack. N
Engl J Med 2013;369(1):11-9.

Johnston SC, Rothwell PM, Nguyen-Huynh
MN, Giles MF, Elkins JS, Bernstein AL, et
al. Validation and refinement of scores to
predict very early stroke risk after transient
ischaemic attack. Lancet 2007;369: 283-92.
North American Symptomatic Carotid
Endarterectomy Trial Collaborators. Beneficial
effect of carotid endarterectomy in symptomatic
patients with high-grade carotid stenosis. N
Engl J Med 1991;325:445-453.

Mughal MM, Khan MK, DeMarco JK, Majid
A, Shamoun F, Abela GS. Symptomatic and
asymptomatic carotid artery plaque. Expert
review of cardiovascular therapy
2011;9(10):1315-30.

Markus HS, Droste DW, Kaps M, Larrue V,
Lees KR, Siebler M, et al. Dual antiplatelet
therapy with clopidogrel and aspirin in
symptomatic carotid stenosis evaluated using
doppler embolic signal detection: the
Clopidogrel and Aspirin for Reduction of
Emboli in Symptomatic Carotid Stenosis.
Circulation 2005;111(17):2233-40.

Bernard R. Fundamentals of biostatistics
(5thed.). Duxbery:Thomson learning, 384-385.
Markus HS, Droste DW, Kaps M, Larrue V,
Lees KR, Siebler M, et al. Dual antiplatelet
therapy with clopidogrel and aspirin in
symptomatic carotid stenosis evaluated using
doppler embolic signal detection: the
Clopidogrel and Aspirin for Reduction
of Emboli in Symptomatic Carotid

Stenosis (CARESS) trial. Circulation
2005;111(17):2233-40.

15. Wang Y, Zhao X, Liu L, Wang D, Wang C,
Li H, et al. Clopidogrel with aspirin in
acute minor stroke or transient ischemic
attack (CHANCE) trial. N Engl J Med
2013;369(1):11-9.

16. Johnston SC, Easton JD, Farrant M, Barsan
W, Conwit RA, Elm JJ, et al. Clopidogrel and
Aspirin in Acute Ischemic Stroke and High-
Risk TIA. N Engl J Med 2018;379(3):215-25.

17. Grubb RL Jr, Derdeyn CP, Fritsch SM,
Carpenter DA, Yundt KD, Videen TO, et al.
Importance of hemodynamic factors in the
prognosis of symptomatic carotid occlusion.
JAMA 1998;280:1055-1060.

18. Bogousslavsky J, Regli F. Borderzone
infarctions distal to internal carotid artery
occlusion: prognostic implications. Ann
Neurol 1986;20:346— 350.

19. Pessin MS, Hinton RC, Davis KR, Duncan
GW, Roberson GH, Ackerman RH, et al.
Mechanisms of acute carotid stroke. Ann
Neurol 1979;6:245-252.

20.Wijman CA, Babikian VL, Matjucha IC,
Koleini B, Hyde C, Winter MR, et al. Cerebral
microembolism in patients with retinal
ischemia. Stroke 1998; 29:1139-1143.

21. Caplan LR, Hennerici M. Impaired clearance
of emboli (washout) is an important link
between hypoperfusion, embolism, and
ischemic stroke. Arch Neurol 1998;55:1475—
1482.

22.Caplan LR, Wong KS, Gao S, Hennerici MG.
Is hypoperfusion an important cause of
strokes? If so, how? Cerebrovasc Dis
2006;21:145-153.

23.Delcker A, Diener HC, Wilhelm H. Source

of cerebral microembolic signals in occlusion

J Thai Stroke Soc. Volume 18 (1), 2019 | 23



24

of the internal carotid artery. J Neurol
1997;244:312-317.

24 Barnett HJ, Peerless SJ, Kaufmann JC.
“Stump” on internal carotid artery—a source
for further cerebral embolic ischemia. Stroke
1978;9:448—-456.

25.Georgiadis D, Grosset DG, Lees KR.
Transhemispheric passage of microemboli in
patients with unilateral internal carotid artery
occlusion. Stroke 1993;24:1664—1666.

26.Klijn CJ, Kappelle LJ, Algra A, van Gijn J.
Outcome in patients with symptomatic
occlusion of the internal carotid artery or
intracranial arterial lesions: a meta-analysis
of the role of baseline characteristics and type
of antithrombotic treatment. Cerebrovasc Dis

2001;12:228-234.

J Thai Stroke Soc. Volume 18 (1), 2019






