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ABSTRACT
Background

Dual antiplatelet therapy with clopidogrel plus low-dose aspirin has not been studied in a broad population of patients at high risk for

atherothrombotic events.
Methods

The aim of this review is to provide evidence-based recommendations on the secondary prevention of atherothrombotic ischemic
stroke. Antiplatelets are the major therapy for the secondary stroke prevention. We used a wide range of databases, PubMed and
Medline search engines for Aspirin versus clopidogril effectiveness and half-life in prevention of secondary stroke

Results

According to the results of the accomplished studies it is difficult to broadly recommend one antithrombotic agent in favor of the
other. Instead, a review of the currently published data suggests the importance of focusing on the individualizing approach in

antiplatelet therapy.
Conclusion

Both drugs are efficient and effective in preventing secondary stroke however, it depends mainly on the patient factors.

Keywords: NIL

INTRODUCTION

Stroke is a leading cause of death and the primary
cause of serious, long-term disability in the Saudi
Avrabia.

Reducing the high risk of a recurrent stroke is an
important component of the management of patients
with ischemic stroke or a recent transient ischemic
attack (TIA). Recurrent strokes are particularly
dangerous (Hankey et al., 2007). Approximately 60—
70% of first recurrent strokes have the same
mechanism as the incident stroke (Shin et al., 2005).

Stroke patients often have coronary or peripheral
artery disease (PAD), and increased risks of
cardiovascular death. (Steg et. al. 2007). Therefore,
secondary stroke prevention depends upon stroke
subtypes and concomitant cardiovascular disorders
(Ohira et al., 2006).

In patients with TIA or ischemic stroke of non-
cardiac origin antiplatelets drugs are able to decrease
the risk of stroke by 11-15%. And the composite risk
of stroke, myocardial infarction (MI), and vascular

death is 15-22% (Antithrombotic  Trialists’
Collaboration, 2002).
This review focuses on evidence-based

recommendations for secondary prevention of
atherothrombotic ischemic stroke.

Arterial thrombosis is a sequence that has been
characterized as an “atherothrombotic”
process.™? Collectively, atherothrombotic disorders
of the coronary, cerebrovascular, and peripheral
arterial circulation are the leading cause of death and
disability in the world.® Their prevalence is
increasing; they are significantly undertreated, and
better means of prevention are needed.’
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Platelets have been shown to play a central role in the
pathogenesis ~ of  atherothrombosis.>? Low-dose
aspirin has been shown to reduce ischemic outcomes
in patients above a certain risk threshold.> However,
aspirin alone in many instances is not sufficient to
prevent ischemic events in patients at high risk.

Furthermore, aspirin inhibits only the
cyclooxygenase pathway, leaving the adenosine
diphosphate ~ P2Yi, receptor  unaffected.  Dual

antiplatelet therapy with clopidogrel (Plavix, Sanofi-
Aventis), a P2Yi,-receptor antagonist, plus aspirin
has been shown to reduce ischemic events in patients
with unstable angina, myocardial infarction without
ST-segment elevation, or myocardial infarction with
ST-segment elevation, as well as those undergoing
angioplasty and stenting.®”®

Accordingly, we tested the hypothesis that long-term
treatment with a combination of clopidogrel plus
aspirin  may provide greater protection against
cardiovascular events than aspirin alone in a broad
population of patients at high risk.

Methods

The aim of this review is to provide evidence-based
recommendations on the secondary prevention of
atherothrombotic ischemic stroke. Antiplatelets are
the major therapy for the secondary stroke
prevention. We used a wide range of databases,
PubMed and Medline search engines for Aspirin
versus clopidogril effectiveness and half-life in
prevention of secondary stroke

Discussion

Aspirin  (Acetylsalicylic acid, ASA) has a long
history in the area of secondary stroke prevention. It
is the main comparator agent in many recurrent
stroke prevention trials, and the subject of many
metareviews or systematic analyses. Aspirin is
relatively safe, easy to administer, and readily
available.

Aspirin  irreversibly inhibits  cyclooxygenase-1
(COX-1) in platelets by acetylating its serine-529
residue, thereby blocking thromboxane 2 (TXA2) and
other eicosanoid production from arachidonic acid.
COX-1-dependent TXAZ2 inhibition lasts throughout
a platelet’s lifespan (7-10 days), thereby aspirin
effects are maintained with daily dosing intervals.
Aspirin induced COX-1 inhibition is rapid and
irreversible (Roth and Calverley, 1994). After a
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single 325 mg dose of ASA, platelet COX-1 activity
is completely inhibited and recovers by about 10%
per day, due to nascent platelet release in the
circulation. After a single dose, a peak value is
reached in about 1 h and then declines gradually, with
a half-life of about 2-3h at antiplatelet doses
(Brunton et al., 2005).

In meta-analysis of all randomized clinical trial
(RCTs) conducted in ischemic stroke or TIA patients
comparing aspirin in different doses to placebo, it
was found that aspirin reduces the risk of recurrent
stroke and other major vascular events by 13% (95%
Cl, 6-19%; Algra and van Gijn, 1999).

The overview analysis of an indirect comparisons
between the various doses of aspirin suggests that
aspirin doses as low as 30 mg/day to as high as about
1300-1500 mg/day have the same point estimate of
efficacy for recurrent stroke prevention, but lower-
dose aspirin use is associated with fewer side effects
(The Dutch TIA Trial Study Group, 1991). Some
experts suggest an aspirin dose of 75-81 mg/day as
one providing the best safety and efficacy balance for
cardiovascular disease prevention (Campbell et al.,
2007).

The Antithrombotic Trialists’ Collaboration had
summarized the data from thousands of patients with
stroke or TIA (mean duration of 29 months), those
who had taken antiplatelet agents, primarily aspirin,
in clinical trials. The data shows that serious vascular
events are reduced by 36 per 1000 (P=0.0001)
driven by a reduction of non-fatal stroke by 25 per
1000 (P=0.0001) with a smaller but significant
reduction of non-fatal MI by 6/1000 fewer
(P=0.0009) events (Antithrombotic Trialists’
Collaboration, 2002).

The main adverse event in association with aspirin
administration is bleeding complications.

Aspirin increases the risk of major bleeding by about
70% [risk ratio (RR) 1.71 (95% CI, 1.41-2.08)].
Low-dose aspirin increases the risk of major bleeding
by 70%, but the absolute increase is modest: 769
patients (95% CI, 500-1250) need to be treated with
aspirin to cause one additional major bleeding
episode annually. The increased risk of bleeding is
mainly due to an increase in major gastrointestinal
bleeding [RR 2.07 (95% CI, 1.61-2.66) with absolute
annual increase  0.12%  (0.07-0.19%)] and

<
)
I

[$)

oo

©
Ay


https://www.nejm.org/doi/full/10.1056/NEJMoa060989
https://www.nejm.org/doi/full/10.1056/NEJMoa060989
https://www.nejm.org/doi/full/10.1056/NEJMoa060989

intracranial bleeding [RR 1.65 (1.06-5.99); with
absolute annual increase 0.03% (0.01-0.08%;
McQuaid and Laine, 2006). Therefore, to minimize
major adverse events associated with aspirin
administration such as bleeding and maintain
efficacy, the dose of aspirin approved by the US
Food and Drug Administration (FDA) is in the range
of 50-325 mg/day (Campbell et al., 2007).

An important issue which recently has been discussed
extensively is aspirin resistance. The estimated
prevalence of aspirin resistance is 5.5-60%,
depending on the type of analyzer and definition used
(Antithrombotic Trialists” Collaboration, 2002).
Some major cardiovascular disease prevention
guidelines do not recommend routine use of platelet
function testing in clinical practice.

It is important to keep in mind that stroke recurrence
at the time of taking aspirin does not always equate
with aspirin “failure” (Selim and Molina, 2010).
Concomitant use of non-steroidal anti-inflammatory
drugs reduces the efficacy of aspirin. The problem is
that most of the current available laboratory methods
of platelet function assays have not been standardized
or been shown to reliably distinguish individual
patients at high risk (Eikelboom et al., 2010).

Clopidogril

Both clopidogrel and ticlopidine are thienopyridine
derivative. Clopidogrel blocks the adenosine
diphosphate (ADP) pathway of platelet aggregation.

Clopidogrel is an inactive prodrug that requires two-
step oxidation by the hepatic cytochrome P450
(CYP) system to generate its active compound, which
irreversibly inhibits the ADP P2Y purinoceptor 12 on
circulating platelets. Clopidogrel reaches its
maximum antiplatelet activity within 4-5 days. This
should be taken into account when starting
clopidogrel for stroke prevention. Pharmacokinetic
and pharmacodynamic response to clopidogrel
depends on genetic polymorphisms (Mega et al.,
2009; Schuldiner et al., 2009). The genome-wide
association study of clopidogrel response has
reported that the loss of function CYP2C19*2
genotype (the most common genetic variant) is
associated with poor metabolism of clopidogrel and
poorer outcome (Schuldiner et al., 2009). The
CYP2C19*2 polymorphism accounts for only 12% of
variability in clopidogrel platelet response and is
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associated with higher cardiovascular risks. Those are
independent from the diminished conversion of the
prodrug to the active form of clopidogrel. A genomic
profile may identify patients at risk of ischemic event
but its use in everyday practice is very limited in the
present time (Holmes et al., 2010).

To minimize the risk of gastrointestinal bleeding
complications, concomitant administration  of
clopidogrel with a proton pump inhibitor (PPIs), also
decrease clopidogrel’s antiplatelet action in a one-
third of patients (Siller-Matula et al., 2009).
Therefore PPIs should not be used in combination
with clopidogrel.

The efficacy of clopidogrel (75mg daily) in
preventing recurrent vascular events in patients who
suffered a recent MI, stroke or symptomatic
established PAD comparing with aspirin (325 mg
daily) was approved in CAPRIE (Clopidogrel vs.
Aspirin in Patients at Risk of Ischemic Events study).
CAPRIE was a large (n=19,185 patients at 384
clinical centers), a randomized, blinded, international
trial for a mean follow-up of 1.91 years. Patients were
enrolled in three diagnostic strata: ischemic stroke
(6431 patients), MI (6302 patients), and PAD (6452
patients). The primary end point was risk of non-fatal
MI, ischemic stroke, or vascular death. The rate of
the composite outcome per year was 5.32% for
clopidogrel and 5.83% for aspirin, or an 8.7% relative
risk reduction (RRR; P=0.043) favoring clopidogrel
(CAPRIE Steering Committee, 1996).

The most significant difference between clopidogrel
and aspirin was observed in the PAD group (RRR for
clopidogrel vs. aspirin, 23.8%; P=0.0028). In the
stroke group, the benefit for clopidogrel was smaller
and statistically non-significant (RRR 7.3%,
P=0.28). In the MI group, aspirin had greater
efficacy, although the difference once again was not
statistically significant (RRR 3.7%; P=0.56). The
results of CAPRIE study suggest greater efficacy for
clopidogrel as compared with aspirin after
symptomatic PAD than after Ml or stroke (Gorelick
et al., 1999). However the study was not powered to
perform sub-group analysis and these results should
be taken with caution. A post hoc analysis of the
CAPRIE data revealed that patients with a history of
coronary artery bypass grafting, who

received LN

clopidogrel had an RRR of 28.9% compared with g

patients receiving aspirin.
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As well as a grater benefit from clopidogrel
comparing to aspirin therapy in diabetic patients. The
event rate for vascular death, ischemic stroke, Ml, or
re-hospitalization or bleeding was 17.7% in patients
with diabetes taking aspirin and 15.6% in patients
taking clopidogrel with absolute risk reduction by
2.1% and number needed to treat of 48 per year. The
adverse event profiles for clopidogrel and aspirin
were similar, and both agents were relatively well
tolerated. In CAPRIE the non-fatal primary
intracranial hemorrhage and hemorrhagic death was
less frequent in the clopidogrel group (0.39%) than in
aspirin group (0.53%). Because of the small, absolute
risk reduction of 0.5% (NNT =200 per year) and the
low cost of aspirin, clopidogrel is not recommended
in many countries as the drug of first choice in
patients after cerebral ischemia.

Following the success of the CURE study in acute
coronary syndrome (The Clopidogrel in Unstable
Angina to Prevent Recurrent Events Trial
Investigators, 2001) the next clopidogrel study
focused on stroke prevention was management of
atherothrombosis in high-risk patients with recent
TIA or ischemic stroke (MATCH) trial. It included
7599 patients with recent stroke or TIA and other
vascular risk factors (diabetes or a previous stroke,
MI, or PAD) randomized to treatment with
clopidogrel alone or clopidogrel plus aspirin. The
primary outcome was the composite of MI, ischemic
stroke, vascular death, or re-hospitalization for an
acute ischemic event. The combination of aspirin
plus clopidogrel treatment group showed favor of the
combination (16.73% vs. 15.7%). The RRR was
6.4% and the result was not statistically significant
(P=0.244). 1t was observed in this study an
approximate three-fold increased risk of life—
threatening (3 vs. 1%; P=0.0001) and two-fold
increased risk of major (2 vs. 1%; P=0.0001)
bleeding (intracranial or gastrointestinal
hemorrhages) in the aspirin plus clopidogrel group
(Diener et al, 2004). MATCH investigators
concluded that the addition of aspirin to clopidogrel
in high-risk stroke and TIA patients did not provide
additional clinical benefit to clopidogrel alone and
increased the risk of life-threatening and major
bleeds.

Another RCT, clopidogrel for high atherothrombotic
risk and ischemic stabilization, management, and
avoidance (CHARISMA) tested aspirin 75—
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162 mg/day and clopidogrel 75 mg/day or placebo
(Bhatt et al., 2006). There were over 15,000
randomized patients with symptomatic
cardiovascular disease (n=12,153) or multiple risk
factors (n=3284; Hankey et al., 2007). The primary
endpoint was the composite of vascular death, non-
fatal stroke, and non-fatal MIl. The CHARISMA
showed a RRR of 7% (95% CI, 0.5-17) in favor of
the combination of clopidogrel plus aspirin, but this
was not statistically significant (P =0.22; Bhatt et al.,
2006). For the secondary endpoint, which included
the primary endpoint plus hospitalization for unstable
angina, TIA, or a revascularization procedure, a small
but statistically significant result favoring the
clopidogrel plus aspirin treatment was noted (RRR
8%; 95% CI, 0.5-14; P=0.04). An adjudicated first
stroke during follow-up (recurrent stroke) occurred in
233 patients, of whom 103 were randomly assigned
clopidogrel and 130 to placebo (RRR 20%, 95% ClI,
3-38). Most strokes were ischemic [n=202 of 233
(87%); 91 patients assigned clopidogrel vs. 113 on
placebo]. A few strokes were hemorrhagic [n=19 of
236 (8%); 10 clopidogrel vs. 9 placebo]. Only 12
strokes were of unknown type (Hankey et al., 2010).
Non-fatal ischemic stroke was reported to be reduced
in the combination antiplatelet treatment group but
was not statistically significant (1.7% vs. 2.1%; RRR
18%, P=0.10), and non-fatal stroke was reduced by
combination therapy as well (1.9% vs. 2.4%; RRR
20%, P=0.05). In analysis of the patients with
documented prior MI, ischemic stroke, or
symptomatic PAD significant benefit was observed
from dual-antiplatelet therapy with clopidogrel plus
aspirin. Patients with prior stroke (n=3245) showed
significant benefit from aspirin plus clopidogrel
(Hazard Ratio 0.78, 95% ClI, 0.624-0.976; P =0.029;
Bhatt et al., 2007).

According to the recommendations of the American
college of cardiology foundation (ACCF), the
American college of gastroenterology, and the
American heart association (AHA), decision for
discontinuation of ASA in the setting of acute ulcer
bleeding after low-dose aspirin, must be made on an
individual basis to discern potential thrombotic and
hemorrhagic complications. Patients receiving low-
dose ASA who develop upper GI bleeding are often
advised to discontinue ASA until ulcers have healed
(Bhatt et al., 2008). There is no evidence that non-
ASA antiplatelet drugs such as clopidogrel will
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reduce this bleeding risk in the presence of active
ulcers (Lanas et al., 2006).

Conclusion

Based on the results from these 2 large, randomized
trials, ASA + dipyridamole was more effective than
ASA monotherapy as first-line therapy for secondary
stroke prevention in these patients with a history of
minor stroke or TIA of noncardioembolic etiology.

Both drugs are efficient and effective in preventing
secondary stroke however, it depends mainly on the
patient factors.

Aspirin plus ER-DP or clopidogrel alone may be of
more benefit in recurrent stroke prevention than
aspirin alone. Clopidogrel is an alternative for those
with allergy to aspirin or gastrointestinal side effects.
For patients who do not tolerate dipyridamole
because of headache, either aspirin or clopidogrel is
appropriate.
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