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ABSTRACT

Objective: To investigate the short-term time course risks and benefits of clopidogrel with aspirin
in minor ischemic stroke or TIA.

Methods: Data were derived from the Clopidogrel in High-Risk Patients with Acute Nondisabling
Cerebrovascular Events (CHANCE) trial. The primary outcome was a new ischemic stroke. Safety
outcomes included any bleeding and moderate to severe bleeding. Time course analyses were
performed for the outcomes of both stroke and bleeding.

Results: A total of 145 (71.1%), 13 (6.4%), and 12 (5.9%) of 204 new ischemic strokes in the
clopidogrel-aspirin group vs 223 (75.6%), 19 (6.4%), and 8 (2.7%) of 295 in the aspirin alone
group occurred at the first, second, and third week, respectively. A total of 23 (38.3%), 15
(25.0%), and 9 (15.0%) of 60 bleeding cases in the clopidogrel-aspirin group vs 15 (36.6%), 8
(19.5%), and 3 (7.3%) of 41 in the aspirin alone group occurred at the first, second, and third
week, respectively. Clopidogrel-aspirin treatment numerically reduced the risk of ischemic stroke
within the first 2 weeks. From the 10th day, the number of any bleeding cases caused by dual
antiplatelets outweighed that of new stroke reduced by dual antiplatelets.

Conclusions: Clopidogrel-aspirin treatment may have a benefit of reducing stroke risk out-
weighing the potential risk of increased bleeding especially within the first 2 weeks compared
with aspirin alone in patients with minor stroke or TIA.

Clinicaltrials.gov identifier: NCTO0979589.

Classification of evidence: This study provides Class Il evidence that for patients with minor stroke
or TIA, the reduction of stroke risk from clopidogrel plus aspirin within the first 2 weeks outweighs
the risk of bleeding compared with aspirin alone. Neurology® 2017;88:1-6

GLOSSARY

CHANCE = Clopidogrel in High-Risk Patients with Acute Nondisabling Cerebrovascular Events; Cl = confidence interval;
FASTER = Fast Assessment of Stroke and TIA to Prevent Early Recurrence; GUSTO = Global Utilization of Streptokinase
and Tissue Plasminogen Activator for Occluded Coronary Arteries; HR = hazard ratio; MATCH = Management of Athero-
thrombosis with Clopidogrel in High-Risk Patients.

Combination treatment of clopidogrel and aspirin taken soon after a minor ischemic stroke or
TIA was showed to reduce the early risk of new stroke without increasing the risk of bleeding.">
In current guidelines for the early management of patients with acute ischemic stroke published
by both Chinese Medical Association and by the American Heart Association/American Stroke
Association,>* combination of clopidogrel and aspirin is recommended for initiation within 24
hours of a minor stroke or TIA and continuation for 21 days based on the results of the
Clopidogrel in High-Risk Patients with Acute Nondisabling Cerebrovascular Events
(CHANCE) trial." However, the duration of dual antiplatelet therapy for 21 days in the
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CHANCE trial was somewhat arbitrary. As
acknowledged, the risk of bleeding increased
as the duration of dual antiplatelet therapy
became prolonged.” Therefore, the optimal
of dual

for minor stroke or TIA is controversial. A

duration antiplatelet  therapy

concern for increase in bleeding risk on dual

antiplatelet therapy remains in clinical

practice.>®

To evaluate the optimal duration of dual
antiplatelet therapy, we aimed to investigate
the short-term time course risks and benefits
of clopidogrel with aspirin in minor stroke or

TIA using data from the CHANCE trial.

METHODS Study participants. We derived data from the
CHANCE trial. Details on the design and major results of
the CHANCE trial have been published elsewhere."*” In brief,
the CHANCE trial is a randomized, double-blind, controlled trial
enrolling 5,170 patients from 114 hospitals in China between
October 2009 and July 2012 to assess the efficacy and safety of
combined treatment of clopidogrel and aspirin vs aspirin alone
in minor ischemic stroke and TIA. Patients included in the trial
were diagnosed with an acute minor ischemic stroke (NTH Stroke
Scale = 3) or high-risk TIA (ABCD? = 4) within 24 hours after

onset with an age 40 years or older.

Standard protocol approvals, registrations, and patient
consents. The CHANCE trial is registered at clinicaltrials.gov
(registration number NCT00979589). The protocol of the trial
was approved by the ethics committee of Beijing Tiantan Hos-
pital and all the participating hospitals. All participants or their
representatives provided written informed consent before data

collection.

Randomization and treatments. We randomly assigned pa-
tients to the clopidogrel-aspirin group or aspirin alone group
by using a double-blind, double-dummy design. After a patient
was enrolled, the site investigator called into an automated sys-
tem. The system randomly assigned a number that corresponded
to a medication kit stored at the research site. Then the patient
was administered the medication in the kit. Clopidogrel and the
placebo were purchased from Sanofi-Aventis (Gentilly, France).

The clopidogrel-aspirin group was treated as follows: day 1:
randomized-blind clopidogrel 300 mg and open-label aspirin 75—
300 mg. Days 2 through 21: randomized-blind clopidogrel 75
mg and aspirin 75 mg per day. Days 22 through 90: randomized-
blind clopidogrel 75 mg/d and placebo aspirin daily.

The aspirin alone group was treated as follows: day 1:
randomized-blind placebo clopidogrel and open-label aspirin
75-300 mg. Days 2 through 90: randomized-blind aspirin 75
mg/d and placebo clopidogrel daily.

Outcome assessment. We collected outcomes through face-to-
face interviews by trained neurologists from participating sites.
The primary efficacy outcome was a new ischemic stroke during
the 90-day follow-up period." Safety outcomes included any
bleeding and moderate to severe bleeding defined by the Global
Utilization of Streptokinase and Tissue Plasminogen Activator for
Occluded Coronary Arteries (GUSTO) definition.® Severe
bleeding was defined as fatal or intracranial or other hemorrhage

causing substantial hemodynamic compromise that required
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intervention. Moderate bleeding was defined as bleeding that did
not lead to hemodynamic compromise requiring intervention but
required transfusion of blood.® The definition of the outcomes in
the current analysis was consistent with those in the trial." All
reported events were verified by an independent central adjudi-
cation committee that was blinded to the study treatment

assignments.

Statistical analysis. All analyses were performed by intention-
to-treat based on the randomized treatment assignment. To
determine the time course of effect of clopidogrel-aspirin at the
acute stage, we presented the number of events and calculated the
effects of clopidogrel-aspirin vs aspirin alone with stratification by
time since randomization (each week for the first 5 weeks and 6th
week—day 90). This analysis covered the full period of random-
ized treatment allocation in the trial (90 days), and detailed the
first 5 weeks (in the clopidogrel—aspirin arm, 3 weeks with dual
antiplatelet therapy and 2 weeks after dual antiplatelet therapy) in
both arms. For the outcomes of new ischemic stroke and any
bleeding, we presented the time to the first event by Kaplan-
Meier curves (1 — proportion free of event) and determined
the effect of treatment allocation using the log-rank test. We then
calculated hazard ratios (HRs) with their 95% confidence inter-
vals (Cls) using Cox proportional hazard models for each time
period stratified.

To estimate the short-term time course of relative risks and
benefits of dual antiplatelet therapy at the acute stage (the first 3
weeks), we generated absolute numbers and HRs of new ischemic
stroke and any bleeding in patients with clopidogrel-aspirin for
cach stratified time period from randomization. To improve the
robustness of the estimation, this analysis was performed for the
stratified time period of each week, each 6 days, each 5 days, each 4
days, and each 3 days, respectively. Numbers of events at the
median day of each stratified time period were estimated by total
numbers of events divided by days in the time period. Data of the
fourth week since randomization (without dual antiplatelet treat-
ment) were included in the estimation but estimated events for the
fourth week were not presented. Then, curves representing time
course of risks and benefits of dual antiplatelet therapy at the acute
stage were fitted for these estimated absolute numbers and HRs in
cach stratified time period using quadratic or quartic function.

In sensitivity analysis, we also calculated the net clinical benefit
of dual antiplatelet therapy. The number of any bleeding events
attributable to dual antiplatelet therapy was subtracted from the
number of new ischemic strokes avoided by dual antiplatelet
therapy with the weight of 0.1-1.2: net benefit = (ischemic
SthkCaspirin group
weight X (bleedingopidogrel — aspirin group — bleedingaspirin group)-
The weight accounts for the effects of a bleeding compared with

ischemic strokeciopidogrel — aspirin group)

a new ischemic stroke.”
Two-sided p < 0.05 were considered to be statistically sig-
nificant. All analyses were performed with SAS software version

9.4 (SAS Institute Inc., Cary, NC).

Classification of evidence. The primary research question was
whether the reduction of stroke risk from clopidogrel plus aspirin
outweighs the risk of bleeding at the early stage compared with
aspirin alone in patients with minor stroke or TIA. This study
provides Class II evidence that for patients with minor stroke
or TIA, the reduction of stroke risk from clopidogrel plus aspirin
within the first 2 weeks outweighs the risk of bleeding compared

with aspirin alone.

RESULTS Study participants and characteristics. A
total of 5,170 patients with a minor ischemic stroke
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[ Table 1 Time course distribution of ischemic stroke and bleeding by treatment assignment ]

No. of events

Outcome Group Total 1st week 2nd week
Ischemic stroke ASA (n = 2,586) 295 223 (75.59) 19 (6.44)
CLP + ASA (h = 2,584) 204 145 (71.08) 13 (6.37)

Any bleeding ASA (n = 2,586) 41 15 (36.59) 8(19.51)
CLP + ASA (n = 2,584) 60 23 (38.33) 15 (25.00)

Moderate to severe bleeding ASA (n = 2,586) 4 0 (0.00) 0 (0.00)
CLP + ASA (h = 2,584) 4 1 (25.00) 2 (50.00)

Mild bleeding ASA (n = 2,586) 19 3(15.79) 7 (36.84)
CLP + ASA (n = 2,584) 30 8 (26.67) 9 (30.00)

Abbreviations: ASA = aspirin; CLP = clopidogrel.

or TIA, including 2,584 patients in the clopidogrel-
aspirin arm and 2,586 patients in the aspirin alone
arm, were enrolled in the CHANCE trial.

Table 1 shows the time course distribution of
stroke and bleeding by treatment assignment. In the
clopidogrel-aspirin group, a total of 204 (7.9%) new
ischemic strokes occurred within 90 days, 145
(71.1%), 13 (6.4%), and 12 (5.9%) of which
occurred at the first, second, and third week,
respectively (table 1). In the aspirin alone group, 223
(75.6%), 19 (6.4%), and 8 (2.7%) of 295 (11.4%)
new ischemic strokes occurred at the first, second,
and third week, respectively. At the first week,
clopidogrel—aspirin treatment reduced the 1-week
risk of new ischemic stroke by approximately 35%
(HR 0.64, 95% CI 0.52-0.79, p < 0.001) (table 2).
The effect decreased during the second week and
numerically increased the risk of new stroke during
the third week (p = 0.25, p = 0.41). Cumulative risk
of new ischemic stroke by treatment assignment at
the acute stage is shown in figure 1A.

In the clopidogrel-aspirin group, a total of 60
(2.3%) bleedings occurred within 90 days, 23
(38.3%), 15 (25.0%), and 9 (15.0%) of which

Table 2 Effect of clopidogrel-aspirin vs aspirin alone by time since
randomization

Ischemic stroke Bleeding
Time period HR (95% CI) p Value HR (95% CI) p Value
1st week 0.64 (0.52-0.79) <0.001 1.53(0.80-2.93) 0.20
2nd week 0.66 (0.33-1.34) 0.25 1.83(0.78-4.31) 0.17
3rd week 1.45 (0.59-3.55) 0.41 2.92 (0.79-10.79) 0.11
4th week 0.97 (0.31-3.01) 0.96 1.47 (0.25-8.79) 0.67
5th week 1.46 (0.24-8.71) 0.68 0.49 (0.04-5.40) 0.56
6th week-day 90 0.70 (0.42-1.19) 0.19 0.49 (0.17-1.43) 0.19

Abbreviations: Cl = confidence interval; HR = hazard ratio.

3rd week 4th week 5th week 6th week-day 90

8(2.71) 6 (2.03) 2(0.68) 37 (12.54)
12 (5.88) 6 (2.94) 3(1.47) 25 (12.25)
3(7.32) 2(4.88) 2(4.88) 11 (26.83)
9 (15.00) 3(5.00) 1(1.67) 9 (15.00)
0(0.00) 0(0.00) 0(0.00) 4 (100.00)
1 (25.00) 0(0.00) 0(0.00) 0(0.00)
2(10.53) 1(5.26) 1(5.26) 5(26.32)
8 (26.67) 1(3.33) 0(0.00) 4(13.33)

occurred at the first, second, and third week,
respectively (table 1). In the aspirin alone group, 15
(36.6%), 8 (19.5%), and 3 (7.3%) of 41 (1.6%)
bleedings occurred at the first, second, and third
week, respectively. Although not reaching statistical
significance, clopidogrel-aspirin treatment numeri-
cally increased the risk of any bleeding during the first
4 weeks (table 2). Cumulative risk of any bleeding by
treatment assignment at the acute stage is shown in
figure 1B. A total of 4 moderate to severe bleedings
occurred within the first month in the clopidogrel-
aspirin group with 1 during the first week, 2 during
the second week, and 1 during the third week,
respectively. No moderate to severe bleeding occurred
within the first month in the aspirin alone group.
Analyses of specific bleeding events as well as the
measures needed to be taken and the outcome are
shown in table e-1 at Neurology.org. The most fre-
quent type of bleeding in the dual antiplatelet group
was intracranial hemorrhage (n = 20), skin bruises
(n = 17), gastrointestinal bleeding (n = 8), intraoc-
ular hemorrhage (n = 5), epistaxis (n = 4), and gum
bleeding (n = 4).

Figure 2 shows the time course of estimated HR of
new ischemic stroke and any bleeding in patients with
clopidogrel—aspirin vs aspirin alone. Within 21 days
since randomization, HRs of both new ischemic
stroke and any bleeding numerically increased with
the duration of dual antiplatelet therapy pro-
longation. Clopidogrel-aspirin therapy numerically
reduced the risk of new ischemic stroke within the
first 2 weeks, but numerically increased the risk of
new stroke during the third week. Estimated absolute
numbers of new ischemic stroke avoided by dual
antiplatelet therapy outweighed that of any bleeding
caused at the early stage (figure 3). The discrepancy
attenuated with the duration of dual antiplatelet
therapy prolongation and curves of new ischemic
stroke and any bleeding crossover at the 10th day.
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Figure 1

A

Cumulative probability of

w

Cumulative probability of any bleeding

new ischemic stroke

acute stage

Cumulative probability of events by treatment assignment at the

0.15 1
—— Clopidogrel-aspirin
—— Aspirin
Log rank p<0.001
0.10 1
0.05 1
0.00 T T T T
0 14 21 28 35
Days since randomization
Number at risk
— 2586 2356 2331 2319 2307 2304
— 2584 2428 2408 2390 2378 2375
0.04 1
0.03 4 Log rank p=0.02
0.02 1
0.01 1
0.00 T T T T
0 14 21 28 35
Days since randomization
Number at risk
— 2586 2350 2315 2300 2286 2282
— 2584 2411 2377 2351 2337 2333

(A) New ischemic stroke. (B) Any bleeding.

Sensitivity analysis regarding net clinical benefit
showed that dual antiplatelet therapy may have
a positive net benefit within the first 2 weeks if the
weight of a bleeding compared with a new ischemic
stroke was 0.8 or less (table e-2).

DISCUSSION In this post hoc analysis of the
CHANCE trial, we found that clopidogrel-aspirin
treatment numerically reduced the risk of new
ischemic stroke within the first 2 weeks, but
numerically increased the risk of new ischemic stroke
during the third week in patients with minor ischemic

Neurology 88 May 16, 2017

stroke or TIA, whereas the risk of any bleeding was
constant within the 3 weeks. Within 3 weeks’ treat-
ment, estimated absolute numbers of new ischemic
stroke avoided by dual antiplatelet therapy exceeded
that of any bleeding caused at the early stage but risk
outweighed benefit after the 10th day.

Antiplatelet therapy was a double-edged sword:
high platelet inhibition decreased the risk of recurrent
ischemic events but increased the risk of bleeding.'
The risk of bleeding was the major concern when
combination treatment of clopidogrel and aspirin
were administrated in clinical practice. Besides older
age, history of antiplatelet agents use and presentation
of stroke as qualifying event (vs TIA)'" and dose and
duration of antiplatelet treatment could be other
important indicators of increased risk of bleeding
for dual antiplatelet therapy. The results of the Man-
agement of Atherothrombosis with Clopidogrel in
High-Risk Patients (MATCH) trial indicated that
bleeding complications of clopidogrel-aspirin were
constant over time and a time margin (approximately
3 months) existed at which risk outweighed benefit in
high-risk patients with ischemic stroke or TIA.®
However, the participants in the MATCH trial
(ischemic stroke or TIA within 3 months after onset
of the event) were different from those of our study
(minor ischemic stroke or TIA within 24 hours after
onset of the event). The Fast Assessment of Stroke
and TIA to Prevent Early Recurrence (FASTER) trial
indicated that patients with 90 days’ combination
treatment of clopidogrel and aspirin seem to be at
an increased risk of bleeding in patients with minor
stroke or TTA within 24 hours of symptom onset
compared with those with aspirin alone.'* Although
having similar participants to our study, the FASTER
trial had a duration of dual antiplatelet therapy of 90
days (21 days in the CHANCE trial) and did not
report the time course risks and benefits at the early
stage. In addition to the overall efficacy and safety of
clopidogrel-aspirin vs aspirin alone at 90-day follow-
up presented in the main results of the CHANCE
trial,’ this study described the time course of risk and
benefit of dual antiplatelet therapy in patients
of

clopidogrel—aspirin treatment and indicated that the

with minor stroke or TIA with 3 weeks

net benefit of dual antiplatelet therapy might exist
primarily within the first 2 weeks. There were several
potential explanations for the numeric increase in the
risk of new ischemic stroke in the 3rd week in
the clopidogrel-aspirin group. First, patients in the
aspirin alone group may have had a stroke recurrence
mainly at the early stage (within the first 2 weeks),
while clopidogrel-aspirin treatment may have delayed
the stroke recurrence in some patients. Second, this
may be caused by randomized error. This study may
provide a reference for the clinical administration of



Figure 2

Hazard ratio

Time course of estimated hazard ratio of events in patients with
clopidogrel-aspirin vs aspirin alone

« Estimated (ischemic stroke) .
« Estimated (bleeding)

— Fitting (ischemic stroke)
— Fitting (bleeding)

Days since randomization

dual antiplatelet therapy and design of future research
on antiplatelet agents.

It should be acknowledged that the primary safety
outcome in this study is any bleeding. Concerns may
arise that most mild bleeding was reversible and our
results could be more clinically significant if major
or severe bleeding were used as a safety outcome.
However, the assessment of clinical significance of
bleeding events classified by GUSTO criteria could
be subjective.'" A minor or moderate bleeding event,
such as gastrointestinal bleeding, can evolve into
a severe event if there is a large amount of blood loss.
Intraocular bleeding could be disabling although not
classified as severe bleeding. Events such as hemopty-
sis and epistaxis could be clinically important,
although they were likely mild according to GUSTO
classification. Even mild bleeding, such as skin
bruises and gum bleeding, could have a substantial
influence on clinical compliance with antiplatelet

[ Figure 3 Time course of estimated absolute numbers of events ]
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— Fitting (bleeding)

7 14 21
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The numbers indicate new ischemic stroke avoided and any bleeding caused daily by
clopidogrel-aspirin vs aspirin alone.

administration. Furthermore, although the sample
size of events was small, results from the endpoints
of moderate to severe bleeding also showed a similar
trend that 4 moderate to severe bleeding events
occurred within 3 weeks in the dual antiplatelet group
compared with 0 within 3 weeks in the aspirin alone
group.

This study had several limitations. First, the sam-
ple size of patients in each stratified time period, espe-
cially for the event of bleeding, was small. The results
found in this study need further validation in studies
with larger sample size. Second, the generalizability of
these results was limited to patients with an
acute minor ischemic stroke or high-risk TIA within
24 hours after onset, and cannot be generalized to pa-
tients with major stroke who may be more at risk for
hemorrhagic transformation. Third, the CHANCE
trial enrolled only Chinese patients, and hence the
external generalizability of these findings needs fur-
ther validation in non-Asian populations having dif-
ferent demographics and disease patterns. Asian
patients, with lower body weight than white patients,
are more susceptible to bleeding.'> Furthermore, the
prevalence of intracranial atherosclerosis in Asian pa-
tients with ischemic stroke (30%-50%) was higher
than that in non-Asian patients (8%),'*!> suggesting
that clopidogrel may be more effective in Asian than
non-Asian patients. Finally, although sensitivity anal-
ysis of net clinical benefit was performed under
assumption of different weights, there was no definite
weight of a bleeding compared with a new ischemic
stroke. However, this study mainly focused on the
early time course of risks and benefits of clopidogrel
with aspirin in minor stroke or TIA.

This time course analysis showed that
clopidogrel-aspirin treatment may have a benefit of
reducing ischemic stroke risk outweighing the
potential risk of increased bleeding primarily within
the first 2 weeks compared with aspirin alone in
patients with minor ischemic stroke or TIA.
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