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ORIGINAL RESEARCHARTICLE

Time Course for Benefit and Risk of
Clopidogrel and Aspirin After Acute Transient

Ischemic Attack and Minor Ischemic Stroke
A Secondary Analysis from the POINT Randomized Trial

BACKGROUND: In patients with acute minor ischemic stroke or
high-risk transient ischemic attack enrolled in the POINT trial (Platelet-
Oriented Inhibition in New TIA and Minor Ischemic Stroke [POINT] Trial),
the combination of clopidogrel and aspirin for 90 days reduced major
ischemic events but increased major hemorrhage in comparison to
aspirin alone.

METHODS: In a secondary analysis of POINT (N=4881), we assessed the
time course for benefit and risk from the combination of clopidogrel and
aspirin. The primary efficacy outcome was a composite of ischemic stroke,
myocardial infarction, or ischemic vascular death. The primary safety
outcome was major hemorrhage. Risks and benefits were estimated for
delayed times of treatment initiation using left-truncated models.

RESULTS: Through 90 days, the rate of major ischemic events was initially
high then decreased markedly, whereas the rate of major hemorrhage
remained low but relatively constant throughout. With the use of a
model-based approach, the optimal change point for major ischemic
events was 21 days (0-21 days hazard ratio 0.65 for clopidogrel-aspirin
versus aspirin; 95% Cl, 0.50-0.85; P=0.0015, in comparison to 22-90
days hazard ratio, 1.38; 95% Cl, 0.81-2.35; P=0.24). Models showed
benefits of clopidogrel-aspirin for treatment delayed as long as 3 days
after symptom onset.

CONCLUSIONS: The benefit of clopidogrel-aspirin occurs predominantly
within the first 21 days, and outweighs the low, but ongoing risk

of major hemorrhage. When considered with the results of the

CHANCE trial (Clopidogrel in High-Risk Patients With Non-disabling
Cerebrovascular Events), a similar trial treating with clopidogrel-aspirin
for 21 days and showing no increase in major hemorrhage, these results
suggest that limiting clopidogrel-aspirin use to 21 days may maximize
benefit and reduce risk after high-risk transient ischemic attack or minor
ischemic stroke.
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Clinical Perspective
What Is New?

e In secondary analysis of patients with minor isch-
emic stroke or high-risk transient ischemic attack
in the POINT randomized trial (Platelet-Oriented
Inhibition in New TIA and Minor Ischemic Stroke
[POINT] Trial), reduction in major ischemic events
with clopidogrel combined with aspirin in compari-
son with aspirin alone was greatest with 21 days
of treatment rather than the full 90-day treatment
in the trial, and risk of major hemorrhage was less
during this period.

e Models suggested that treatment initiated as late as
3 days after symptom onset may still be beneficial.

What Are the Clinical Implications?

e After minor ischemic stroke or high-risk transient
ischemic attack, 21 days of treatment with clopido-
grel combined with aspirin may maximize benefit
and reduce risk of hemorrhage.

tack (TIA) or a minor ischemic stroke are at high

short-term risk of subsequent stroke.™” Trials
of clopidogrel in combination with aspirin in cardio-
vascular and cerebrovascular disease suggest that
the combination reduces risk of ischemic events but
slightly increases risk of major hemorrhage.>®® The
POINT trial (Platelet-Oriented Inhibition in New TIA and
Minor Ischemic Stroke [POINT] Trial) was an interna-
tional, randomized, placebo-controlled, double-blind
trial that evaluated the efficacy and safety of 90 days
of combination clopidogrel-aspirin versus aspirin alone
in patients with high-risk TIA or minor acute ischemic
stroke.> In comparison with aspirin alone, clopidogrel-
aspirin reduced major ischemic events but was asso-
ciated with a small increase in major hemorrhage. A
similar trial in a Chinese population, the CHANCE trial
(Clopidogrel in High-Risk Patients With Non-disabling
Cerebrovascular Events), demonstrated a benefit of
clopidogrel-aspirin when used for 21 days without an
increased bleeding risk.® The CHANCE trial performed
a time-course analysis and concluded that the ben-
efit of clopidogrel-aspirin exceeded the risk for up to
2 weeks of treatment.® In the primary analysis of the
POINT trial, the proportional hazards assumption for
the primary outcome was not satisfied, which sug-
gested that the benefit of clopidogrel-aspirin varied
over time. The objective of this secondary analysis of
the POINT trial is to assess the time course of benefit
and risk for clopidogrel-aspirin versus aspirin alone in
patients with TIA or minor stroke to provide additional
information about the optimal duration of treatment.

Patients who experience a transient ischemic at-
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METHODS

The authors will make the data, detailed methods, and all
other study materials available to researchers who wish to
reproduce the analysis in this article. We performed a sec-
ondary analysis of the POINT trial, a randomized double-
blind trial funded by the National Institute for Neurological
Disorders and Stroke. The design, protocol, statistical
analysis plan, and primary results have been published else-
where.>'% In brief, a total of 4881 patients were enrolled
at 269 sites in North America, Europe, Australia, and New
Zealand between May 2010 and December 2017. Patients
with minor ischemic stroke (National Institutes of Health
Stroke Scale score <3) or high-risk TIA (ABCD? score >4)°
within 12 hours of the time last known free of new ischemic
symptoms were randomly assigned 1:1 to either clopidogrel
(loading dose of 600 mg on day 1, followed by 75 mg/d
for 90 days) or matching placebo that was indistinguishable
by appearance and taste. All patients were treated with
aspirin 50 to 325 mg/d for 90 days. Treatment group was
assigned centrally with a web-based randomization system,
stratified by study site. The trial is registered at ClinicalTrials.
gov (NCT00991029). The protocol was approved by the
institutional review boards of all participating sites. The
trial was approved by institutional review boards and eth-
ics committees according to local and national regulatory
requirements; all patients provided written informed con-
sent before enroliment.

Outcomes

The primary efficacy outcome was major ischemic events: a
composite of ischemic stroke, myocardial infarction, or death
from an ischemic vascular event. The primary safety outcome
was major hemorrhage, which was defined as symptomatic
intracranial hemorrhage, intraocular bleeding causing vision
loss, transfusion of >2 units of red blood cells or an equivalent
amount of whole blood, hospitalization or prolongation of
an existing hospitalization, or death attributable to hemor-
rhage.'? Ischemic and hemorrhagic events were adjudicated
by a central committee.

Statistical Methods

All analyses were performed using the intention-to-treat
analysis sample in which patients were analyzed according to
the randomized treatment assignment regardless of the type
and amount of study drug actually received. The absolute
number of events was estimated using the life-table method
for the following time periods: 1st week, 2nd week, 3rd
week, 4th week, 5th week, and 6th week to 90 days. The
effective sample size for each time period was calculated as
the sample size at the start of the time interval minus one-
half the number of subjects censored in the time interval.
The absolute difference in proportions (aspirin alone minus
clopidogrel-aspirin) was calculated for each time period. The
hazard rate was evaluated at the midpoint of the 7-day inter-
vals using the life-table method.

As reported in the primary article, the proportional haz-
ard assumption of the treatment effect did not hold for the
primary efficacy outcome.> Because the efficacy and risk of
clopidogrel-aspirin changed over time, we modeled the major
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Major Aspirin (n=2449) 160 111 (4.60%) 14 (0.63%) 12 (0.55%) 4 (0.19%) 1(0.05%) 18(1.02%
Ischemic 121 70 (2. 1 71 2 (0. .2 .2 23 (1.2
tschem Clopidogrel-aspirin (n=2432) 0 (2.93%) 6(0.71%) [0.09%)  5(0.23%) 5(0.23%) 3(1.26%
Difference 39 41(167%)  -2(-0.08%) 10(0.46%) -1(-0.04%)  -4(-0.18%) -5 (-0.25%
Effective Sample Size 4805 4475 4366 4345 4332 3587
Aspirin 10 4(0.17%) 0(0.00%)  1(0.04%)  1(0.04%) 1(0.04%) 3(0.16%)
Major
23 71{0.29%) 2 (0.09%) 1(0.04% 1(0.04% 3{0.13%, 9(0.48%,
Hemorrhage  Clopidogrel-aspirin { ) ¢ ) ¢ ) ¢ } { ) ¢ )
Difference -13 3(-0.13%)  -2(-0.09%) 0(0%) 0(0%) -2 (-0.1%) -6 (-0.32%
Effective Sample Size 4800 4632 4547 4534 4525 3742

Figure 1. Time course of the absolute treatment difference.

Differences between clopidogrel-aspirin and aspirin groups are shown for major ischemic events (black) and major hemorrhage (red) by week after randomization.
Greater benefits with clopidogrel-aspirin (fewer ischemic events and fewer hemorrhages) are shown as positive numbers.

ischemic events with a binary treatment group indicator Z,
and a time-dependent indicator function in which Z(t) = (Z,
if t>Tand0if t<T), where tis time in days and T is the cut
point of the relative risk. To determine the optimal cut point
for the piecewise proportional hazard model, we fit a model
with a cut point at every day from 7 to 45 days, and the opti-
mal cut point was the day in which the partial log-likelihood
was maximized.'

A post hoc, exploratory analysis was conducted to esti-
mate the treatment effect modeling a range of potential
initiation times beyond 12 hours from symptom onset. All
events through the optimal duration of treatment (21 days)
were included in the analysis. By assuming that there was
no accumulated benefit of antiplatelet effect, the treatment
effect was modeled as follows: For each patient, the time
from index event (TIA or minor stroke) onset to major isch-
emic events or censoring was derived. Beginning at 12 hours
after onset, for every 6-hour period up to 168 hours (1 week),
events and censoring time were left-truncated if the event or
censoring occurred before the given time period by remov-
ing the participant from the numerator (event count) and
the denominator (number at risk set) before calculating the
proportion for each group. The absolute difference in propor-
tions of events was calculated for each treatment group along
the 95% (Wald) confidence intervals. The same approach was
used to model major hemorrhage.
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RESULTS

A total of 4881 patients (2449 in the aspirin group and
2432 in the clopidogrel-aspirin group) were enrolled into
the POINT trial between May 2010 and December 2017.
The trial was stopped early by the Data Management
and Safety Committee because of early concerns about
safety and also evidence of efficacy. All enrolled patients
are included in this analysis. In the aspirin group, 160
(6.5%) major ischemic events occurred within 90 days,
with most events occurring in the first week (Figure 1).
In the clopidogrel-aspirin group, 121 (5.0%) major isch-
emic events occurred within 90 days, with most events
also occurring in the first week. Major ischemic events
were less frequent in patients randomly assigned to daily
clopidogrel-aspirin versus aspirin in the first 3 weeks af-
ter enrollment but not in subsequent weeks (Figure 1).
The hazard rate of major ischemic events was high
within the first several weeks, but then markedly de-
creased (Figure 2). In contrast, the hazard rate of ma-
jor hemorrhage was low but constant over time for
both treatment groups. By day 28, the rate for isch-
emic events no longer decreased and was constant for
both treatment groups. With the use of a model-based

Circulation. 2019;140:658-664. DOI: 10.1161/CIRCULATIONAHA.119.040713



€20z ‘ST AInc uo Aq Bio'seusnofeye//:dny wouy papeojumoq

Johnston et al

Optimal Time Course for Clopidogrel-Aspirin

0.7% -

06%-

0.5%

0.4%

0.3%

Hazard Rate

0.2%

0.1% -

0.0% -

Figure 2. Hazard rates by week after
randomization.

Results for major ischemic events (black) and major
hemorrhage (red) are stratified by treatment group
(clopidogrel-aspirin, solid; aspirin, dashed).

Days since Randomization

= = = = Aspirin: Major Ischemic Events

= = = = Aspirin: Major Hemorrhage
Clopidogrel+aspirin: Major Hemorrhage

Clopidogrel+aspirin: Major Ischemic Eventy

approach, the optimal cut point of relative risk for ma-
jor ischemic events was 21 days (Table).

Within the first 21 days, major ischemic events oc-
curred in 137 patients (5.6%) in the aspirin group and
in 88 patients (3.6%) in the clopidogrel-aspirin group
(absolute risk difference of 1.98%; 95% Cl, 0.80%-—
3.15%), in comparison to an absolute risk difference of
1.56% (95% Cl, 0.25%—2.86%), for 90-day treatment.
Within the first 21 days, major hemorrhage occurred in
5 patients (0.2%) in the aspirin group and in 10 patients
(0.4%) in the clopidogrel-aspirin group with a nonsig-
nificant absolute risk difference of -0.21% (95% Cl,
—-0.52% to0 0.10%), whereas, for 90-day treatment, the
difference was -0.54% (95% Cl, —1.00% to —0.08%).

In analyses of treatment effect that modeled time to
initiation of treatment beyond 12 hours, the absolute
risk of ischemic events at 21 days remained lower in
the clopidogrel-aspirin group even when it was initiat-
ed days after symptom onset (Figure 3). The benefit of
clopidogrel-aspirin was greatest when initiated within
12 hours of symptom onset, but remained consistent-
ly beneficial even when started 72 hours after onset.
The absolute risk of hemorrhage was smaller and not
significant at all modeled time points for the initiation
of treatment (Figure 3). In a sensitivity analysis that as-
sumed that the risk of hemorrhage was the same re-
gardless of when treatment was initiated, a 0.7%
absolute benefit in reduction of ischemic events with
initiation at 72 hours was balanced with a 0.5% abso-
lute increase in major hemorrhage.

DISCUSSION

Treatment with clopidogrel-aspirin started within 12
hours after minor ischemic stroke or high-risk TIA and
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continued for 90 days reduces major ischemic events at
the cost of a small increase in major hemorrhage.® The
overall rate of major ischemic events is highest during
the first week then markedly decreases, whereas the in-
cidence of major hemorrhage remains low and relatively
constant. The POINT trial was stopped early by recom-
mendation of its Data Safety and Monitoring Commit-
tee because of early efficacy and also safety, with the
knowledge that a shorter duration of treatment could
improve the benefit-risk ratio. This secondary analysis
suggests that the benefit of clopidogrel-aspirin in re-
ducing major ischemic events occurs predominantly
within the first 21 days with no substantial benefit af-
terward. Although clopidogrel-aspirin increased major
hemorrhage risk, the absolute risk of major hemorrhage
with clopidogrel-aspirin was smaller than the benefit in
reduction of ischemic events, and remained relatively
constant over 90 days. Thus, limiting clopidogrel-aspirin
use to 21 days rather than 90 days would be expected
to proportionally reduce the risk of major hemorrhage.

With 21 days of treatment, the absolute number of
major ischemic events prevented by clopidogrel-aspirin
far exceeded the absolute number of major hemorrhage

Table. Hazard Ratios for Efficacy and Safety Events by Time Period
(N=4881)

Events Hazard Ratio (95% CI) P Value
Major ischemic events*

0-21 days 0.65 (0.50-0.85) 0.0015

22-90 days 1.38(0.81-2.35) 0.24
Major hemorrhaget

0-90 days 2.32(1.10-4.87) 0.02

*Piecewise Cox model for efficacy with change point at 21 days.
tCox proportional hazard model for safety (proportional hazard assumption
holds).
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Figure 3. Impact of timing of the initiation of treatment.

The effect of timing of initiating clopidogrel-aspirin treatment on cumulative probability of events at 21 days was modeled. The absolute differences in proportions
and 95% confidence intervals are shown for major ischemic events (black) and major hemorrhage (red) for patients modeled to start treatment at various times

after symptom onset.

events caused. For every 1000 patients treated for 21
days with clopidogrel-aspirin, 20 major ischemic events
would be prevented (95% Cl, 8-32) and 2 major hem-
orrhages would be expected (95% Cl, =5 to 1), which
is more favorable than with 90-day treatment, during
which 16 major ischemic events would be prevented
(95% Cl, 3-29) and 5 major hemorrhages produced
(95% Cl, -1 to 10).°

These results are consistent with those found in
CHANCE, a similar trial that randomly assigned patients
to 90-day treatment with aspirin or to clopidogrel-aspi-
rin for 21 days followed by clopidogrel alone.® CHANCE
also used clopidogrel 300 mg as a loading dose in com-
parison to a 600-mg loading dose in POINT. Over 90-
day follow-up in CHANCE, the benefits of clopidogrel-
aspirin were similar to those seen in POINT, whereas
no increase in moderate-to-severe hemorrhage was re-
ported. A time-course analysis from CHANCE suggest-
ed that the benefit of clopidogrel-aspirin was not ap-
parent after the first 2 weeks, but stroke rates declined
quickly and a treatment effect in the third week may
not have been demonstrated because of limited pow-
er® A 2-week treatment course in POINT would have

662  August 20,2019

reduced the impact of treatment, resulting in 4 fewer
ischemic events prevented per 1000 people treated and
the same number of major hemorrhages in comparison
to 3-week treatment.

Some uncertainty remains about whether clopido-
grel-aspirin is worth the risk when treatment cannot be
initiated within 12 hours of symptom onset. CHANCE
enrolled patients up to 24 hours after symptom onset
and observed a benefit of clopidogrel-aspirin similar
to that found in POINT.® In the present analysis from
POINT, the benefit of clopidogrel-aspirin persisted even
if only events occurring after the first 72 hours (3 days)
were considered in the analysis. Hemorrhage risk was
lower and insignificant at all delayed initiation time
points; however, in a sensitivity analysis that assumed
hemorrhage risk was similar regardless of when treat-
ment was initiated, the benefit of clopidogrel-aspirin
was balanced with a similar risk of major hemorrhage.
Although this suggests that treatment initiated days af-
ter a cerebral ischemic event may still be beneficial, this
conclusion should be considered cautiously because it is
based on findings from a post hoc secondary analysis of
modeled results. Furthermore, it should not discourage

Circulation. 2019;140:658-664. DOI: 10.1161/CIRCULATIONAHA.119.040713
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emergent treatment whenever possible. It is interest-
ing to note that the TARDIS trial (Triple Antiplatelets for
Reducing Dependency After Ischaemic Stroke) of inten-
sive versus single-antiplatelet therapy in patients with
ischemic stroke or TIA failed to show a treatment effect
overall, but did find an effect among those in whom
treatment was initiated within 12 to 24 hours.™

Trials of clopidogrel-aspirin initiated well after a
stroke or TIA, in the nonacute period, have not found
a benefit of treatment. Three large-scale trials that en-
rolled patients months to years after their initial isch-
emic events did not demonstrate a reduction in isch-
emic events with clopidogrel-aspirin in comparison to
single-antiplatelet agents, but observed a small but sig-
nificant increased risk of major hemorrhage.”™"” These
trials do not support the use of clopidogrel with aspirin
for secondary stroke prevention during the nonacute
phase, which is consistent with the findings from POINT
and CHANCE in which the benefit of clopidogrel-aspi-
rin was largely realized in the first few days to weeks
after symptom onset, whereas the risk of hemorrhage
was more constant over time.

There are several limitations of this analysis. Although
a limited analysis of treatment effect and major hemor-
rhage at time cut points was prespecified, this second-
ary analysis is exploratory and thus does not meet the
standards of evidence of a primary clinical trial. Over a
quarter of patients discontinued study medication be-
fore 90 days, which may have led to an underestima-
tion of the benefits and risks of clopidogrel-aspirin in
later time periods. The efficacy of clopidogrel may vary
by genotypes that are represented variably in interna-
tional populations.’ The method used to define the op-
timal time cut point may overestimate the differences
between treatment periods. The analysis assumes that
there is no rebound effect on stopping clopidogrel-aspi-
rin; however, there was no evidence of a rebound effect
when clopidogrel-aspirin was stopped at 21 days in the
CHANCE trial.® Finally, modeling potential treatment
benefits when initiating treatment beyond 12 hours
after onset may not reflect the impact of delayed treat-
ment because it includes data only on those actually
treated within 12 hours; clot organization, alterations
in platelet reactivity over time, differences in patient
characteristics for those arriving after greater delay, or
an accumulating impact of antiplatelet agents could al-
ter the treatment impact of clopidogrel-aspirin in ways
not reflected in our model. Ideally, the effective window
to initiate clopidogrel-aspirin after symptom onset and
the optimal treatment duration would be evaluated di-
rectly in randomized trials, but the expense and ethics
of such trials may make them infeasible.

This analysis suggests that the benefit of clopidogrel-
aspirin occurs predominantly within the first 21 days af-
ter onset of acute cerebral ischemia, and outweighs the
small, increased risk of major hemorrhage. It also raises

Circulation. 2019;140:658-664. DOI: 10.1161/CIRCULATIONAHA.119.040713
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the possibility that benefits may outweigh risks even for
patients started on treatment >3 days after symptom
onset. These findings may have implications for treat-
ment guidelines for dual-antiplatelet therapy use in
clinical practice, but, as secondary analyses, should be
weighted accordingly and distinctly from the level of
evidence provided by the primary trial results.
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