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ABSTRACT

The aim of this review is to achieve a consensus between Taiwan Stroke Society (TSS) and Taiwan
Society of Emergency Medicine (TSEM) to manage acute non-cardioembolic minor ischemic stroke
(MIS) and high-risk transient ischemic attack (TIA). The methodology is to review the recent findings
from clinical trials of dual antiplatelet therapy (DAPT) from 2010 to 2021 and updates in clinical practice
guidelines from 2018 to 2022 for non-cardioembolic MIS/TIA management at the acute stage. Four
leading clinical studies, CHANCE, POINT, THALES, and CHANCE-2 along with other relevant studies
introducing DAPT, are discussed in this review. The risk-benefit profile between stroke recurrence reduction
and major bleeding increase is also elucidated. TSS and TSEM concluded that for patients presenting with
non-cardioembolic MIS or high-risk TIA who did not receive intravenous alteplase, initiation of DAPT
within 24 hours after stroke onset and continued up to 21 days, followed by antiplatelet monotherapy, is
effective in reducing recurrent ischemic stroke for a period of up to 90 days.
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Introduction

Stroke is a primary driver of disability and
morbidity; it is also the second leading cause of
mortality worldwide and third in Taiwan.' Ischemic
stroke, including minor ischemic stroke (MIS) or
transient ischemic attack (TIA), accounts for 70-
90% of strokes.” Patients who have had an acute
MIS/TIA have a 3-15% risk of having a recurrent
ischemic stroke in the first three months post-index
event,” of which 75-80% occur within the first two
weeks.* In a survey from 2000 to 2005 in Taiwan,
stroke prevalence was found to increase each year
in older adults. This resulted in the prolonged
hospital stay with more intensive long-term care.’
The consequence of disease burden and financial
costs highlight an unmet need in the management
of MIS/TIA. Historically, various antiplatelet
agents, including aspirin (acetylsalicylic acid,
ASA), dipyridamole, cilostazol, and clopidogrel,
have been used individually for the prevention
of recurrent stroke or TIA.° However, the
concomitant use of two agents, known as dual
antiplatelet therapy (DAPT), has emerged recently
as a promising intervention for reducing the risk of
ischemic stroke recurrence while balancing the risk
of hemorrhage at the earlier, acute stage."*

To date, several large-scale pivotal randomized
controlled trials (CHANCE, POINT, THALES, and
CHANCE-2) on the use of DAPT in MIS/TIA have
emerged with positive outcomes. In the CHANCE
trial, clopidogrel and aspirin given dually within 24
hours after a MIS or high-risk TIA were superior to
aspirin alone for reducing the risk of stroke in the
first 90 days without increasing the risk of major
hemorrhage.” In the POINT trial, clopidogrel and
aspirin given within 12 hours after MIS/TIA onset
resulted in a lower risk of major ischemic events

but a higher risk of major hemorrhage at 90 days
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than those who received aspirin monotherapy.’
The THALES trial, which included slightly more
involved patients with mild-to-moderate acute
noncardioembolic ischemic stroke or TIA, found
that the risk of the composite of stroke or death
within 30 days was lower with ticagrelor—aspirin
than with aspirin alone. However, the incidence
of severe bleeding was higher with ticagrelor.”
* The combination of ticagrelor and aspirin was
further tested in the CHANCE-2 trial which
included acute noncardioembolic MIS/high-risk
TIA populations who carried CYP2C19 loss-of-
function (LOF) alleles.” The CHANCE-2 trial
concludes that ticagrelor plus aspirin is more
effective than clopidogrel plus aspirin in reducing
the risk of stroke at 90 days in this population. The
risk of severe or moderate bleeding did not differ
between the two treatment groups. Recently, the
administration of DAPT in patients with MIS/high-
risk TIA has gained increasing acceptance and is
now supported by many leading stroke clinical
practice guidelines globally.'”"” It is recommended
that administration shall be in the early phase of
onset (within 24 hours) for a short duration (< 21
days).'> "

The purpose of this scientific statement is
to establish an up-to-date treatment consensus
between the Taiwan Stroke Society (TSS) and the
Taiwan Society of Emergency Medicine (TSEM).
The primary aim is to review clinical data relevant
to the use of antiplatelet therapy in patients with
noncardioembolic MIS and high-risk TIA. The
secondary objective is to examine the risk-benefit
profile of DAPT in the reduction of recurrent
strokes during the acute phase (< 30 days) and the
potential risk of bleeding events in the subacute

. 20
and chronic phases.
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Methods

Joint Expert Meeting Objectives

The joint expert meeting between TSS
and TSEM was held in April 2021. The panel
performed a review of pertinent DAPT clinical
trials and current international guidelines from
2018 to 2021 for MIS/high-risk TIA, along with
case sharing of real-world practice in Taiwan. The
purpose was to critically evaluate recent stroke
management updates and relevant guidelines
to optimize clinical stroke pathways in Taiwan.
The meeting gathered insights on challenges of
guideline implementation in post-stroke patients
(in-hospital & post-discharge) across different
hospitals and explored initiatives to address

existing barriers to improve the stroke pathway.

Voting System

The goal is to reach a joint TSS/TSEM
consensus regarding the role of DAPT in the
management of MIS and high-risk TIA. As a two-
thirds vote from 12 experts was needed to reach a
consensus, the scientific statement was amended
after the first round of voting and discussion, with
unanimous agreement subsequently achieved in the

second casting of votes.

Results

Review of Pivotal Clinical Trials

Consensus was achieved through the analysis
and comparison of four pivotal clinical trials—
CHANCE, POINT, THALES and CHANCE-2—
along with other relevant DAPT studies including
TARDIS, PROFESS, ADS, CSPS.com and Lee
(Table 1).> 7% *"*" DAPT with clopidogrel and

aspirin was used in most studies, and combinations
of ticagrelor and dipyridamole with aspirin were
also investigated in THALES, CHANCE-2 and
PROFESS trials. DAPT was administered within
12 to 48 hours and followed for 90 days in most
studies. The efficacy and safety endpoints were
event rates of stroke recurrence and hemorrhage,
respectively.

Results from CHANCE, POINT and THALES
all demonstrated a significant reduction of stroke
recurrence risk in the DAPT group compared to
the single antiplatelet therapy (SAPT) group.'”
** Of note, the risk of severe hemorrhage was
higher in the THALES trial. In the rest of trials,
TARDIS, PROFESS, ADS, CSPS.com and Lee,
no significant differences in the efficacy and safety
parameters between DAPT and SAPT groups were
found.

CHANCE and POINT subgroup analyses
stratified by different clinical variables were
also examined. The treatment time course was
evaluated in a secondary analysis of both trials,
which revealed that the benefit of DAPT in reducing
stroke recurrence without increasing the risk of
major hemorrhage in MIS/high-risk TIA patients
was predominantly in the first three weeks.” *
Additionally, infarct patterns were evaluated in a
CHANCE subgroup analysis, which concluded
that infarct patterns could serve as a predictor of
stroke recurrence within three months post-index
event. Patients with multiple acute infarctions
(MALIs) showed a higher risk of recurrent stroke
and gained the most prominent benefit from DAPT
without increasing the risk of severe bleeding."”
The relationship between the presence of carotid
stenosis and the risk of MIS/TIA was investigated
in the POINT trial. It was found that the presence
of carotid stenosis (defined by > 50% narrowing)

was associated with an increase in ischemic stroke,
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whereas no significant difference was observed
between patients with and without carotid stenosis
when DAPT was administered.’’

Furthermore, the incidence of major
hemorrhage and non-intracranial hemorrhage
(ICH) was explored in POINT and CHANCE
trials, respectively. The secondary POINT
analysis revealed that the most common location
of major hemorrhage was in the gastrointestinal
tract. After DAPT or aspirin alone, the risk of
major hemorrhage was low but was still elevated
from 0.2% to 0.9% in the DAPT group.’”” All
hemorrhagic events were further analyzed in the
CHANCE trial including ICH and non-ICH. In the
post hoc analysis, higher non-ICH hemorrhagic
rates were confirmed in the MIS population with
DAPT.”

Although the efficacy of DAPT with
clopidogrel and aspirin is considered effective in
reducing stroke in MIS/high-risk TIA patients,
its effectiveness in the population who carries
CYP2C19 LOF alleles is doubted. A CHANCE
substudy estimated the association between
CYP2C19 LOF allele status and efficacy of DAPT
with clopidogrel and aspirin.** After 90 days of
follow-up, compared with SAPT, DAPT with
clopidogrel and aspirin significantly reduced the
rate of new stroke in the noncarriers but not in
the carriers of the LOF alleles. The CHANCE-2
trial evaluated the DAPT regimens with either
ticagrelor-aspirin or clopidogrel-aspirin in
reducing stroke in MIS/high-risk TIA patients
with CYP2C19 LOF alleles.” In the CHANCE-2
trial, patients were assigned within 24 hours after
stroke onset to receive ticagrelor (180 mg on day 1
followed by 90 mg twice daily on days 2 through
90) or to receive clopidogrel (300 mg on day 1
followed by 75 mg once daily on days 2 through
90); both groups received aspirin for 21 days. At
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90 days, new stroke was significantly less in the
ticagrelor group (6.0%) than in the clopidogrel
group (7.6%). Although any bleeding occurred
more often in the ticagrelor group (5.3%) than in
the clopidogrel group (2.5%), severe or moderate

bleeding was similar between both groups (0.3%).

Review of Guideline Updates

Leading international clinical practice
guidelines on stroke management were evaluated
for pertinent updates. Current recommendations
from the American Heart Association/American
Stroke Association (AHA/ASA), European Stroke
Organisation (ESO), Australian Stroke Foundation,
Taiwan, and Canadian Stroke Best Practices
were compared and summarized in Table 2. To
summarize, early initiation of DAPT for short
durations (< 21 days) has been adopted globally as
standard clinical practice for the management of

MIS/high-risk TIA.'"" ">

Discussion

Risk and Benefit of DAPT

Results from clinical trials thus far demonstrate
that the benefit of DAPT in reducing the incidence
of recurrent strokes is greater than the potential risk
of bleeding associated with DAPT in patients with
MIS/high-risk TIA at the acute stage. However, the
different study designs may contribute to diverse
outcomes in efficacy and safety; particularly, a
higher risk of hemorrhage was associated with
increased duration of DAPT use.”

In the CHANCE study, DAPT with
clopidogrel and aspirin reduced the risk of
ischemic stroke in the first two weeks. However,
an increased rate of bleeding events of any kind

was observed after the 10" day of DAPT. In
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Table 2. Recommendations for DAPT for acute minor ischemic stroke and high-risk transient ischemic

attack in international stroke guidelines.'""> "
Guidelines Initiation | Recommendations and treatment duration Dosing regimen
window
American Heart 24 hours | Recommendation of COR I, LOE A: Initiation: DAPT with
Association/American DAPT (clopidogrel and aspirin) for 21 to | clopidogrel and aspirin
Stroke Association 90 days followed by SAPT Maintenance: SAPT
(2021) Recommendation of COR IIb, LOE B-R: | Initiation: DAPT with
DAPT (ticagrelor and aspirin) for 30 days | ticagrelor and aspirin
European Stroke 24 hours | Strong recommendation: Initiation: DAPT with
Organisation (2021) DAPT (clopidogrel and aspirin) for 21 clopidogrel and aspirin”
days followed by SAPT Maintenance: SAPT
Weak recommendation: Initiation: DAPT with
DAPT (ticagrelor and aspirin) for 30 days | ticagrelor and aspirin
Australian Stroke 24 hours | Strong recommendation: Initiation: DAPT with
Foundation (2021) DAPT (clopidogrel and aspirin) for 21 clopidogrel and aspirin’
days followed by SAPT Maintenance: SAPT
Weak recommendation: Initiation: DAPT with
DAPT (ticagrelor and aspirin) for 30 days | ticagrelor and aspirin
Taiwan Stroke Society | 24 hours | Recommendation of COR [, LOE A: Initiation: DAPT with
(2022) DAPT (clopidogrel and aspirin) for 21 clopidogrel and aspirin
days followed by SAPT Maintenance: SAPT
Recommendation of Class IIb, LOE BR: | Initiation: DAPT with
DAPT (ticagrelor and aspirin) for 30 days | ticagrelor and aspirin
Canadian Stroke Best | 24 hours | Recommendation of LOE A Initiation: DAPT with
Practices (2018) DAPT (clopidogrel and aspirin) for 21 to | clopidogrel and aspirin®
30 days followed by SAPT Maintenance: SAPT

" ESO guideline recommends a single loading dose of 300 mg clopidogrel in patients not already taking the

relevant medication.

" Australian guideline recommends a loading dose of 300 mg aspirin and 300-600 mg clopidogrel followed
by 100—150 mg aspirin and 75 mg clopidogrel daily for 21 days.
' Canadian guideline recommends a loading dose of 300—600 mg of clopidogrel and 160 mg of aspirin at the

start of treatment.

Abbreviations: COR, class of recommendation; DAPT, dual antiplatelet therapy; LOE, level of evidence;
SAPT, single antiplatelet therapy.

a modeled analysis of the POINT study, the
clopidogrel—aspirin combination demonstrated
a reduction in ischemic strokes when it was
administered within 72 hours from symptom
onset.” The advantage was maintained in the first
three weeks across a total treatment duration of 90
days, while the risk of major hemorrhage remained
low. Unlike CHANCE and POINT trials, THALES

enrolled patients with a mild-to-moderate acute

noncardioembolic ischemic stroke (NIHSS score
< 5) or TIA (ABCD’ > 6) and treated them with a
DAPT regimen of ticagrelor—aspirin combination
for 30 days. Consistent with findings from
CHANCE and POINT studies, the THALES trial
revealed a reduction in stroke recurrence rate when
DAPT was initiated within 24 hours, and treatment
duration was maintained for 30 days.’

In addition to these three pivotal studies,
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the risk and benefit of DAPT in secondary stroke
prevention are further elucidated by several
systemic reviews and meta-analyses. In 2021, three
short-duration and two long-duration randomized
controlled trials were analyzed.” Between the
short- and long-duration trials, DAPT is superior
to SAPT for preventing secondary ischemic stroke
when administered early after stroke symptom
onset in MIS/high-risk TIA patients. The benefit
still prevails within a treatment duration of 90
days.” A meta-analysis of 27,358 patients from
17 clinical trials concludes that compared with
SAPT, DAPT treated for less than 30 days reduces
the risk of stroke recurrence. After excluding the
combination of aspirin plus ticagrelor, the risk of
major hemorrhage was not increased in the DAPT
group.’® Efficacy of multiple antiplatelet agents
was compared to that of a single antiplatelet agent
on early stroke recurrence in another meta-analysis
of 17,091 participants from 15 clinical trials.”
When DAPT treatment was initiated early and
continued for one month, there was a significantly
lower risk of stroke recurrence compared to SAPT.
In addition, the benefit seemed to outweigh the
increased risk of hemorrhage.”’

Current evidence on the optimal time
course supports that early initiation and short-
term administration of DAPT provides the most
prominent benefit of reducing ischemic stroke
recurrence and hemorrhage in MIS/high-risk TIA
patients.

In addition to differences in initiation
window and duration of treatment, loading doses
of clopidogrel also varied between CHANCE
and POINT trials. A loading dose of 300 mg of
clopidogrel was administered in CHANCE on
day 1, followed by 75 mg/day on days 2-90, plus
aspirin at 75 mg/day on days 2-21. POINT used
a loading dose of 600 mg of clopidogrel on day
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1, followed by 75 mg plus 50-325 mg of aspirin
daily. In the Canadian Stroke Best Practices, a
minimum loading dose of clopidogrel 300 mg,
but up to 600 mg as appropriate, along with 160
mg of aspirin is recommended early on in patients
with high-risk TIA (ABCD2 score > 4) or minor
noncardioembolic stroke (NIHSS < 3). To date,
no unified loading dose has been established, and
differences persist based on various considerations

across treatment guidelines worldwide.

Variability in Stroke Subtypes/
Subgroups

Among numerous post hoc analyses
performed on CHANCE and POINT, different
infarction patterns were also investigated to
identify their potential correlation with DAPT
on the reduction of ischemic strokes. In the
CHANCE sub-analysis, patients with MAIs
demonstrated the most prominent benefit of
DAPT without increasing the risk of severe
bleeding; however, the risk of stroke recurrence
in the MAI population still remained similar as
the single acute infarction group and higher than
the no acute infarction group.”” The presence
and degree of carotid stenosis is also an image
marker for stroke diagnosis. The relationship
between nonsignificant (< 50%) vs. significant
(> 50%) cervical internal carotid stenosis and the
risk of MIS/TIA during the follow-up period was
investigated in the POINT trial. Stroke recurrence
was more remarkable in the latter population,
while no recurrent ischemic stroke risk reduction
by clopidogrel was observed in this population.’
The comparison between patients with (> 50%)
and without (< 50%) intracranial arterial stenosis
(ICAS) in the CHANCE study indicated that
higher stroke recurrence was associated with

ICAS, but no significant difference can be
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concluded in response to DAPT.”® DAPT as a
secondary prevention regimen was evaluated in
POINT trial patients with ipsilateral nonstenotic
carotid disease (1-49% stenosis), a contributor
to ischemic stroke. The analysis demonstrated a
higher risk of recurrent stroke was associated with
patients with ipsilateral nonstenotic carotid disease
than patients without carotid disease. DAPT
showed a non-statistically significant reduction in
recurrent ischemic stroke without increased risk
of bleeding in patients with ipsilateral nonstenotic
carotid disease.” The heterogeneity in infarction
subtypes may in part explain the lack of statistical
significance in efficacy and safety outcomes. In
addition to infarction subtypes, it is noteworthy
to mention the population with CYP2C19 LOF
alleles which are more prevalent in Asia than in
other areas worldwide.” The CHANCE substudy
demonstrated the unsatisfied efficacy of DAPT
with clopidogrel and aspirin in the population
with CYP2C19 LOF alleles.* In addition to the
CHANCE-2 trial, which provided clinical evidence
of the DAPT regimen of ticagrelor and aspirin in
reducing stroke in this population, the PRINCE
study compared high platelet reactivity between
DAPT groups with ticagrelor-aspirin (280 patients)
or clopidogrel-aspirin (290 patients) in the MIS/
high-risk TIA population.* The PRINCE study
showed that the ticagrelor-aspirin group had a
significantly lower frequency of high platelet
reactivity (12.5%) than the clopidogrel-aspirin
group (29.7%). Furthermore, in patients carrying
CYP2C19 LOF alleles, the ticagrelor-aspirin group
also had less frequency of high platelet reactivity
(10.8%) than the clopidogrel-aspirin group
(35.4%). However, the stroke occurrence within 90
days was similar between these two DAPT groups.
Despite the beneficial effects of ticagrelor-aspirin

DAPT in MIS/high-risk TIA patients carrying

CYP2C19 LOF alleles, it should be mentioned
that the point-of-care genotyping system adopted
in the CHANCE-2 trial is not widely available at
present. Therefore, using ticagrelor-aspirin DAPT
within 24 hours in MIS/high-risk TIA patients with
CYP2C19 LOF alleles is hard to implement in

clinical practices.

Variability in Definitions of MIS
snd High-Risk TTA

More than 20,000 patients with MIS or high-
risk TIA were investigated in CHANCE, POINT,
and THALES. There were distinct differences
in the inclusion criteria between these studies.
Patients in CHANCE experienced acute MIS with
NIHSS < 3 or high-risk TIA (defined as focal brain
ischemia) with an ABCD’ score > 4. The POINT
trial adopted the same NIHSS and ABCD” profile.
The THALES trial, however, departed from these
definitions of MIS and high-risk TIA and included
more severe patient populations with NIHSS < 5
and ABCD’ score > 6.7

TIA was originally defined as focal
neurological symptoms of presumed vascular
origin lasting less than 24 hours. The definition
later evolved into a tissue-based perspective as
various locations of focal brain ischemia were
identified. This new definition has been adopted
worldwide.® ABCD? stroke risk score is the
evaluator of TIA, composed of age, blood pressure,
clinical features, duration of TIA, and presence of
diabetes mellitus. On the other hand, no consensus
was concluded for MIS. Cutoff of NIHSS < 3
to 5 have been used and proposed nowadays.
Nevertheless, TIA and MIS are accepted as the

mild end of the severity spectrum.’

Guideline Comparison

In the summary of updated guidelines
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worldwide (Table 2), there is consensus on
early initiation (within 24 hours) of DAPT with
clopidogrel and aspirin and maintenance for at
least 21 days, followed by SAPT of either aspirin
or clopidogrel. However, variance persists among
international recommendations on treatment
duration and loading dose due to different study
protocols and methodologies employed in clinical
trials. Among the guidelines, the DAPT regimen in
CHANCE and POINT studies has been universally
adopted, while the THALES regimen is suggested
by AHA/ASA, ESO, Taiwan, and the Australian
Stroke Foundation. Besides, treatment duration
from 21 to 90 days is recommended by the AHA/
ASA due to prominent outcomes associated with
a 90—day treatment period in the POINT parent
trials, their respective subanalyses involving
different stroke subtypes, and the SAMMPRIS
study with analysis of severe major intracranial
artery stenosis.'” A treatment period of 21 days is
suggested by ESO, Australian Stroke Foundation
and Taiwan guidelines. In Canadian Stroke Best
Practices, the treatment period is confined to 30
days due to higher major hemorrhages identified
from 31-90 days in the POINT study. The ESO
guideline recommended the loading dose of 300
mg clopidogrel in patients not already taking the
relevant medication. Australian Stroke Foundation
recommends a loading dose of 300 mg aspirin and
300-600 mg clopidogrel. Canadian Stroke Best
Practices recommends a loading dose of 300—600
mg of clopidogrel and 160 mg of aspirin at the
start of treatment. In the population with CYP2C19
LOF alleles, the recently updated Taiwan guideline
moderately recommends the reasonable use of

DAPT regiment with ticagrelor-aspirin."’

TSS/TSEM Scientific Statement

After careful review of the currently available
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evidence, the TSS and TSEM unanimously
established a joint scientific statement on the
role of DAPT: “For patients presenting with
non-cardioembolic minor ischemic stroke or
high-risk TIA who did not receive intravenous
alteplase, treatment with DAPT started ideally
within 24 hours of symptom onset and continued
up to 21 days is effective in reducing recurrent
ischemic stroke for a period of up to 90 days with
subsequent transition to antiplatelet monotherapy

(such as clopidogrel or aspirin alone).”

Future Considerations

The benefit of DAPT on MIS/high-risk TIA
patients in reducing stroke recurrence and major
hemorrhage is demonstrated in these pivotal
trials and confirmed in the updated guidelines
worldwide; however, some clinical gaps still
need to be clarified in future research. Firstly,
the optimal treatment duration and antiplatelet
combination have yet to be determined. Secondly,
the risk of any form of hemorrhage in different
subgroups of stroke patients has not been fully
elucidated. Thirdly, evidence for the benefit of
switching antiplatelet agents in patients who were
already receiving one medication at the time of
stroke onset is lacking. Therefore, future research
to address these three unanswered questions is

warranted.
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