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ABSTRACT
Background

Aspirin is the prophylactic antiplatelet drug of choice for people with cardiovascular disease. Adding a second antiplatelet drug to
aspirin may produce additional benefit for people at high risk and people with established cardiovascular disease. This is an update to
a previously published review from 2011.

Objectives

To review the benefit and harm of adding clopidogrel to aspirin therapy for preventing cardiovascular events in people who have
coronary disease, ischaemic cerebrovascular disease, peripheral arterial disease, or were at high risk of atherothrombotic disease, but did
not have a coronary stent.

Search methods

We updated the searches of CENTRAL (2017, Issue 6), MEDLINE (Ovid, 1946 to 4 July 2017) and Embase (Ovid, 1947 to 3 July
2017) on 4 July 2017. We also searched ClinicalTrials.gov and the WHO ICTRP portal, and handsearched reference lists. We applied
no language restrictions.

Selection criteria

We included all randomised controlled trials comparing over 30 days use of aspirin plus clopidogrel with aspirin plus placebo or aspirin
alone in people with coronary disease, ischaemic cerebrovascular disease, peripheral arterial disease, or at high risk of atherothrombotic
disease. We excluded studies including only people with coronary drug-eluting stent (DES) or non-DES, or both.

Clopidogrel plus aspirin versus aspirin alone for preventing cardiovascular events (Review) 1
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Data collection and analysis

We collected data on mortality from cardiovascular causes, all-cause mortality, fatal and non-fatal myocardial infarction, fatal and non-
fatal ischaemic stroke, major and minor bleeding. The overall treatment effect was estimated by the pooled risk ratio (RR) with 95%
confidence interval (CI), using a fixed-effect model (Mantel-Haenszel); we used a random-effects model in cases of moderate or severe
heterogeneity (I > 30%). We assessed the quality of the evidence using the GRADE approach. We used GRADE profiler (GRADE

Pro) to import data from Review Manager to create a’Summary of findings’ table.
Main results

The search identified 13 studies in addition to the two studies in the previous version of our systematic review. Overall, we included
data from 15 trials with 33,970 people. We completed a 'Risk of bias’ assessment for all studies. The risk of bias was low in four trials
because they were at low risk of bias for all key domains (random sequence generation, allocation concealment, blinding, selective
outcome reporting and incomplete outcome data), even if some of them were funded by the pharmaceutical industry.

Analysis showed no difference in the effectiveness of aspirin plus clopidogtel in preventing cardiovascular mortality (RR 0.98, 95% CI
0.88 to 1.10; participants = 31,903; studies = 7; moderate quality evidence), and no evidence of a difference in all-cause mortality (RR
1.05, 95% CI 0.87 to 1.25; participants = 32,908; studies = 9; low quality evidence).

There was a lower risk of fatal and non-fatal myocardial infarction with clopidogrel plus aspirin compared with aspirin plus placebo or
aspirin alone (RR 0.78, 95% CI 0.69 to 0.90; participants = 16,175; studies = 6; moderate quality evidence). There was a reduction
in the risk of fatal and non-fatal ischaemic stroke (RR 0.73, 95% CI 0.59 to 0.91; participants = 4006; studies = 5; moderate quality
evidence).

However, there was a higher risk of major bleeding with clopidogrel plus aspirin compared with aspirin plus placebo or aspirin alone
(RR 1.44, 95% CI 1.25 to 1.64; participants = 33,300; studies = 10; moderate quality evidence) and of minor bleeding (RR 2.03, 95%
CI 1.75 to 2.36; participants = 14,731; studies = 8; moderate quality evidence).

Opverall, we would expect 13 myocardial infarctions and 23 ischaemic strokes be prevented for every 1000 patients treated with the
combination in a median follow-up period of 12 months, but 9 major bleeds and 33 minor bleeds would be caused during a median
follow-up period of 10.5 and 6 months, respectively.

Authors’ conclusions

The available evidence demonstrates that the use of clopidogrel plus aspirin in people at high risk of cardiovascular disease and people
with established cardiovascular disease without a coronary stent is associated with a reduction in the risk of myocardial infarction and
ischaemic stroke, and an increased risk of major and minor bleeding compared with aspirin alone. According to GRADE criteria, the
quality of evidence was moderate for all outcomes except all-cause mortality (low quality evidence) and adverse events (very low quality
evidence).

PLAIN LANGUAGE SUMMARY
Clopidogrel plus aspirin versus aspirin alone for preventing cardiovascular events
Question

We reviewed the evidence about the effect of clopidogrel and aspirin in people at high risk of getting heart disease or having a stroke,
and in those who already have heart disease.

Background

Aspirin is widely used to prevent heart disease, but the effects for people at high risk of getting heart disease are small. We wanted to
find out whether taking clopidogrel (which is also used to prevent heart disease) and aspirin is better to prevent getting heart disease or
having a stroke than taking aspirin alone. We also wanted to find out if people who already had heart disease were at less risk of dying,
having a heart attack or stroke if they took clopidogrel and aspirin.

Study characteristics

This review contains evidence up to July 2017. We found 15 studies which together included more than 30,000 people at high risk of
heart disease who are taking aspirin. All studies randomly assigned participants to the intervention group (taking aspirin and clopidogrel)
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or the control group (taking aspirin and placebo (a pretend treatment that has no effect). Participants took clopidogrel between six
weeks and 3.4 years, depending on the study they took part in.

The results do not apply to people with recent placement of coronary stents (tubes inserted in the blood vessel to keep it open), who
were excluded from this review.

Key results

The results showed that there is a benefit of adding clopidogrel to aspirin in terms of reducing the risk of heart attack or stroke. However,
there is a higher risk of major and minor bleeding associated with this. There was no effect on death due to heart problems or death
from any cause.

Quality of the evidence
Using Cochrane criteria, four trials were at low risk of bias.

Using GRADE standards, the quality of published evidence was moderate for most results, but low for death from any cause and very
low for side effects.

Clopidogrel plus aspirin versus aspirin alone for preventing cardiovascular events (Review) 3
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Clopidogrel plus aspirin compared to aspirin alone for preventing cardiovascular events

Patient or population: people with coronary disease, ischaemic cerebrovascular disease, peripheral arterial disease or at high risk of atherothrombotic disease

Setting: hospital and community
Intervention: clopidogrel plus aspirin
Comparison: aspirin alone

Outcomes Anticipated absolute effects* (95% Cl) Relative effect No of participants Certainty of the evi- Comments
(95%Cl) (studies) dence
(GRADE)
Risk with aspirin alone Risk with clopidogrel
plus aspirin

Cardiovascular mortal- Study population RR0.98 31,903 SDBO 1 additional RCT (par-
ity (0.88t0 1.10) (7 RCTs) Moderate! ticipants = 134) re-
follow-up ported 0 events in ei-
range 9 months to 3. ther group, so could not
4 years, median 12 37 per 1000 37 per 1000 beincluded in the meta-
months (33to 41) analysis
All-cause mortality Study population RR1.05 32,908 SDOO 2 additional RCTs (par-
follow-up range 3 (0.87 to 1.25) (9 RCTs) Low?23 ticipants = 134, and
months to 3.4 vyears, 181) reported 0 events
median 12 months in either group, so could

53 per 1000 56 per 1000 not be included in the

(46 to 66) meta-analysis

Fatal and non-fatal my- Study population RR0.78 16,175 SDBO
ocardial infarction (0.69t0 0.90) (6 RCTs) Moderate’
follow-up range 3
months to 3.4 years, 58 per 1000 45 per 1000
median 12 months (40to 52)


http://www.thecochranelibrary.com/view/0/SummaryFindings.html
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Fatal and non-fatal is- Study population RR0.73 4006 SDBO
chaemic stroke (0.591t00.91) (5 RCTs) Moderate*
follow-up range 3
months to 3.4 years, 86 per 1000 63 per 1000
median 12 months (5110 78)
Adverse events follow- Only 1 study reported adverse events. Inthe PRO- - 181 SOOO
up 9 weeks CLAIM study, approximately half of the partici- (1 RCT) Very low!.7:8
pants in each study arm experienced an adverse
event: gastrointestinal disorders, infections and
infestations were the most commonly reported
(17% in the clopidogrel group and 9% in the
placebo group). Minor adverse events reported
in the clopidogrel plus aspirin group included im-
mune hypersensitivity, seasonal allergy, haema-
turia and renal failure; in the placebo plus aspirin
group included peripheral oedema, cardiac pal-
pitations, dyslipidaemia and spinal stenosis
Major bleeding Study population RR1.44 33,300 SDBO 3 additional RCTs (par-
follow-up range 3 (1.251t0 1.64) (10 RCTs) Moderate> ticipants = 20, 134 and
months to 3.4 vyears, 181) reported 0 events
median 10.5 months in either group, so could
21 per 1000 30 per 1000 not be included in the
(26 to 34) meta-analysis
Minor bleeding Study population RR2.03 14,731 SDBO 1 additional RCT (par-
follow-up range 3 (1.7510 2.36) (8 RCTs) Moderate® ticipants = 20) reported
months to 12 months, 0 events in either group,
median 6 months so could not be in-
32 per 1000 65 per 1000 cluded in the meta-anal-
(56 to 76) ysis

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95%Cl).
Cl: confidence interval; RCT: randomized controlled trial; RR: risk ratio.
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GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

There were insufficient studies for a funnel plot, but publication bias was strongly suspected as this important outcome
could be expected to be more widely reported. Downgraded by one level.

2Downgraded by one level for imprecision due to confidence interval that included both null effect and appreciable benefit/

harm.

3Although there were technically too few studies for a funnel plot (nine rather than 10), the tentative funnel plot was

asymmetric and suggestive of publication bias. This important outcome was not reported by as many studies as would be

expected, so we have downgraded by one level for strongly suspected publication bias.

“Downgraded by one level for risk of bias; some concerns over blinding, random sequence generation and allocation

concealment.

>Downgraded by one level for publication bias; funnel plot asymmetric.

¢Although there were too few studies for a funnel plot (eight rather than 10), the tentative funnel plot was asymmetric and

suggestive of publication bias. This important outcome was not reported by as many studies as would be expected, so we

have downgraded by one level for strongly suspected publication bias.

’Downgraded by one level for indirectness, as the only study reporting adverse events had a mixed population.

8Downgraded by one level for imprecision, due to very low number of participants.



BACKGROUND

Description of the condition

Cardiovascular disease is a leading cause of mortality and mor-
bidity worldwide (AHA Statistical Update 2017; European Heart
Network 2017). An estimated 17.7 million people die of cardio-
vascular disease each year (2015 figures) (WHO 2016). Primary
and secondary prophylaxis aims to modify major risk factors. An-
tiplatelet therapy improves the survival of people with manifest
cardiovascular disease (Patrono 2011).

Aspirin (acetylsalicylic acid) as antiplatelet therapy is the drug of
choice due to its good cost-effectiveness profile (Gaspoz 2002).
Based on one meta-analysis, the Antithrombotic Trialists’ Collab-
oration (ATC) concluded that aspirin is protective in most people
at risk of cardiovascular events. In this analysis, people at risk were
those with acute myocardial infarction or ischaemic stroke, un-
stable or stable angina, previous myocardial infarction, stroke or
cerebral ischaemia, peripheral arterial disease or atrial fibrillation

(ATC 2009)

Description of the intervention

Several molecules that inhibit platelet aggregation are currently
available in clinical practice, in particular the old (ticlopidine,
clopidogrel) and the new (prasugrel, ticagrelor) P2Y12 inhibitors
(ACCP 2012). Previously published reviews and protocols in
the Cochrane Library discussed the importance of antiplatelet
drugs and their limits in the prevention of cardiovascular dis-
ease, mainly in peripheral artery disease (Bedenis 2014; Bedenis
2015; Cosmi 2001; Dorffler-Melly 2003a; Dorffler-Melly 2003b;
Dorffler-Melly 2005; Geraghty 2011; Hankey 2004; Robertson
2012; Robless 2003; Robless 2007; Sudlow 2009; Valentine 2012;
Wong 2011). Adding a second antiplatelet drug to aspirin may
produce additional benefits in some clinical circumstances (ATC
2009) by inhibiting platelets by two different mechanisms. Aspirin
has an antiplatelet effect by inhibiting the production of throm-
boxane, whereas other antiplatelet drugs are adenosine diphos-
phate (ADP) receptor/P2Y12 inhibitors. Worldwide, clopidogrel
is the most frequently used P2Y12 inhibitor for cardiovascular dis-
ease prevention. Clopidogrel has been clinically compared with
aspirin (CAPRIE 1996), and combined with aspirin (CREDO
2002; CURE 2001), and demonstrated a good safety profile in
these studies.

How the intervention might work

The combination treatment of clopidogrel plus aspirin could be
a potential strategy to reduce cardiovascular disease because, al-
though the relative risk reduction of death, myocardial infarction
and stroke in people receiving aspirin was approximately 20%

(ATC 2009), the protection with a single antiplatelet therapy in
people with a high risk of cardiovascular disease remains unsatis-
factory in absolute terms. Moreover, low compliance and adverse
effects limit the cost effectiveness of aspirin alone (Morant 2003).
As confirmed by one systematic review and economic evaluation
conducted on behalf of the UK National Institute for Health and
Care Excellence (NICE), it was suggested that people with non-ST
segment elevation acute coronary syndrome benefit from aspirin
in combination with clopidogrel compared to treatment with as-
pirin alone (Main 2004; NICE 2004). Given that the antiplatelet
effect is consistent in different populations, any age, sex and risk
subgroups could derive benefit from the combination therapy.

Why it is important to do this review

Clopidogrel has a good safety profile but it has several adverse ef-
fects that should be balanced with the potential beneficial effects.
Besides bleeding associated with combined antiplatelet use, addi-
tional adverse effects for clopidogrel include diarrhoea, abdomi-
nal pain and dyspepsia, which are common. Moreover, some rare,
but potentially severe complications need to be considered. In-
deed, thienopyridines can provoke potentially severe neutropenia
(Hankey 2004), although the risk is lower with clopidogrel com-
pared to ticlopidine (CAPRIE 1996). Finally, clopidogrel-associ-
ated thrombotic thrombocytopenic purpura (TTP), albeit rare, is
associated with high mortality if not treated promptly (Zakarija
2004).

The aim of this systematic review, an update of a previously pub-
lished Cochrane Review (Squizzato 2011), was to assess the effects
of the combination of clopidogrel and aspirin compared with as-
pirin alone in the primary and secondary prevention of cardiovas-
cular disease.

OBJECTIVES

To review the benefit and harm of adding clopidogrel to aspirin
therapy for preventing cardiovascular events in people who have
coronary disease, ischaemic cerebrovascular disease, peripheral ar-
terial disease, or were at high risk of atherothrombotic disease, but
do not have a coronary stent.

METHODS

Criteria for considering studies for this review

Types of studies

Clopidogrel plus aspirin versus aspirin alone for preventing cardiovascular events (Review) 7
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Randomized controlled trials (RCTs) comparing the use of aspirin
plus clopidogrel with aspirin plus placebo or aspirin alone. Stud-
ies on the optimal duration of clopidogrel plus aspirin therapy in
people with coronary drug-eluting stent (DES) or non-DES (or
both) were excluded, because this was beyond the aim of this re-
view. Moreover, the clinical decision after coronary stenting is not
focused on whether or not adding clopidogrel to aspirin (i.e. regu-
larly performed for an initial variable period), but on the optimal
timing of clopidogrel interruption.

Types of participants

Participants with coronary disease, ischaemic cerebrovascular dis-
ease, peripheral arterial disease, or were at high risk of atherothrom-
botic disease (e.g. due to having hypertension, metabolic syndrome
or high-risk lifestyle factors). We excluded people who had a coro-
nary stent.

Types of interventions

Aspirin plus clopidogrel versus aspirin plus placebo or aspirin
alone, administered for more than 30 days. No other platelet ag-
gregation inhibitors as co-intervention were accepted.

Types of outcome measures

The observation and follow-up period had to be at least 30 days.

Primary outcomes

Cardiovascular mortality.
All-cause mortality.
Fatal and non-fatal myocardial infarction.

Fatal and non-fatal ischaemic stroke.

o Adverse events (i.e. renal failure, thrombotic
thrombocytopenic purpura (T'TP), neutropenia, low platelets,
gastric complaints, diarrhoea, skin rash).

Secondary outcomes

e Major bleeding (fatal bleeding, haemorrhagic stroke, gastric
bleeding, any bleeding requiring blood transfusion, any bleeding
causing a haemoglobin level drop of greater than 2 mg/dL, or
hospitalization).

e Minor bleeding (all non-major bleeds were considered
minor bleeds).

o Heart failure.

Additional outcomes

A post-hoc decision was made to report:
e repeated revascularization;
e saphenous vein graft (SVG) patency;

e amputation;

as these were reported by some studies and were thought to be
relevant in terms of quality of life.

We considered any RCTs with at least one of the above clinical
outcomes for this review. We extracted only data that occurred
during the randomization period. We excluded RCTs with only
laboratory outcomes.

We contacted investigators to obtain unpublished data when nec-
essary.

Search methods for identification of studies

Electronic searches

We searched the following databases on 4 July 2017 to identify
reports of relevant RCTs published since the last review:

e Cochrane Central Register of Controlled Trials
(CENTRAL, 2017, Issue 6) in the Cochrane Library;

e MEDLINE (Ovid, 1946 to 4 July 2017);

e Embase Classic and Embase (Ovid, 1947 to 3 July 2017).

The search strategies used previously (Appendix 1 and Appendix
2) were updated for the search in July 2017 (Appendix 3). In
particular, the sensitivity-maximizing RCT filter was updated for
MEDLINE and Embase (Lefebvre 2011).

We applied no language restrictions.

Searching other resources

We searched the Database of Abstracts of Reviews of Effects
(DARE, 2016, Issue 3) in the Cochrane Library in July 2017. We
also searched www.clinicaltrials.gov for recent or ongoing trials
in July 2017; and the World Health Organization (WHO) In-
ternational Clinical Trials Registry Platform (ICTRP) in October
2017. For both, we used the search terms: “aspirin”, “clopidogrel”
and “prevention.” In addition, we performed an extensive manual
search, checking references from original articles and pertinent re-

views.

Data collection and analysis

Selection of studies

We selected studies on the basis of guidelines given in Chapter 7
of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011a). Two review authors (TK and AS in the first ver-
sion, MPD and MB in this updated version) independently se-
lected potentially eligible references from the search. They rejected
references if it could be determined from the title or abstract (or
both) that the study was not suitable for inclusion in this review.
We obtained the full text of the study when an article could not

Clopidogrel plus aspirin versus aspirin alone for preventing cardiovascular events (Review) 8
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be excluded with certainty. We compared excluded studies and
resolved disagreements through discussion.

A third review author (SM in the first version and AS in this
updated version) checked assessments for the included studies.

Data extraction and management

We extracted data using a predefined extraction form. We extracted
no combined endpoints.

We contacted authors to request additional unpublished data. We
extracted data for all groups and subgroups together: coronary dis-
ease, ischaemic cerebrovascular disease, peripheral arterial disease,
or people at high risk of atherothrombotic disease.

Extracted data included:

e general information: published/unpublished, title, authors,
source, country, year of publication, duplicate publications;

e trial characteristics: design, duration, randomisation (and
method), allocation concealment (and method), blinding
(outcome assessors), checking of blinding;

e intervention: loading dose, dosage, duration of treatment;

e participants: exclusion criteria, total number and number in
comparison groups, gender/age, similarity of groups at baseline,
withdrawals/losses to follow-up;

e outcome: mortality from myocardial infarction, non-fatal
myocardial infarction, unstable angina, heart failure, mortality
from stroke, non-fatal stroke, revascularizations, all-cause
mortality, major bleeding (haemorrhagic stroke, gastric bleeding,
any bleeding requiring blood transfusion, any bleeding causing
haemoglobin level drop of greater than 2 mg/dL), minor
bleeding, all adverse events (i.e. renal failure, TTP, neutropenia,
low platelets, gastric complains, diarrhoea, skin rash).

Revascularization procedures were excluded from the primary out-
come to reduce the potential for bias. Many episodes of acute
coronary events would have been followed by revascularization,
leading to double counting of outcomes.

Assessment of risk of bias in included studies

We assessed the methodological quality of selected studies on the
basis of guidelines in Chapter 8 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011b). We scored
each of the following points as low,” ’high’ or "unclear’ (where "low’
indicated that the study was less open to bias) and reported them
in a ’Risk of bias’ table (Characteristics of included studies table):

e method of randomisation (selection bias);

e concealment of allocation (selection bias);

e blinding of investigators and participants (performance
bias);

e blinding of outcome assessment (detection bias);

e incomplete outcome data (attrition bias);

e selective reporting (reporting bias);

e other possible bias. In particular, if study was
pharmaceutical industry funded.

A study was judged at low risk of bias if all key domains were
judged at low risk of bias; a study was judged at high risk of bias if
one or more key domains were judged at high risk of bias; a study
was judged at unclear risk of bias if one or more key domains were
at unclear risk and none at high risk. "Pharmaceutical industry
funded’ was not a sufficient criterion to judge a study at high
risk of overall bias, so sensitivity analysis was based on the overall
assessment of randomization, concealment of allocation, blinding,
incomplete outcome data and selective reporting.

To avoid selection bias, we did not reject studies because of
methodological characteristics or any subjective quality criteria,
except non-randomized studies. However, we planned to examine
differences in study methods in sensitivity analyses.

Measures of treatment effect

We analyzed data of selected studies on the basis of guidelines
from Chapter 9 of the Cochrane Handbook for Systematic Reviews
of Interventions (Deeks 2011). We used risk ratios (RR) with 95%
confidence intervals (CI) to analyse dichotomous data. None of
our included studies reported continuous data.

We used the Cochrane Review Manager 5 software to analyse the
data (RevMan 2014). We based quantitative analysis of outcome
on the intention-to-treat (ITT) principle.

Unit of analysis issues

We planned to manage data with non-standard designs according

to guidelines from the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011a). None of the included studies were

cluster randomized trials, and the only multiarm study had only

one intervention arm that used a recommended dose (Zuo 2017).

Therefore, we excluded the non-standard dose arm.

Dealing with missing data

We contacted study investigators to request additional informa-
tion about missing data, but only three authors provided extra
data (CREDO 2002; CRYSSA 2012; ONSET/OFFSET 2010).
We decided to analyse only available outcomes for all studies, as
imputing the missing data with replacement values would have
provided misleading information.

Assessment of heterogeneity

As trials were carried out according to different protocols, we
planned to assess statistical heterogeneity of trial data by using the
Mantel-Haenszel Chi? test of heterogeneity and the I? statistic of
heterogeneity (Deeks 2011). For the first method, trial data were
considered to be heterogeneous if P was less than 0.10. As signifi-
cant heterogeneity may have occurred, we planned to attempt to
explain the differences as they related to types of participants and
study design. The 12 method is expressed as a percentage of total
variation across studies with an uncertainty interval. We used the
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guidelines on interpretation from the Cochrane Handbook for Sys-
tematic Reviews of Interventions (Deeks 2011), which suggest that
an 12 statistic of 0% to 40% might not be important, 30% to 60%
may represent moderate heterogeneity, 50% to 90% substantial
heterogeneity and 75% to 100% considerable heterogeneity. In
considering the I2 value, we took into account the magnitude and
direction of effect, and the strength of evidence for heterogeneity.

Assessment of reporting biases

We assessed publication bias by using funnel plots when there were
more than 10 studies reporting the outcome (Egger 1997).

Data synthesis

We only undertook meta-analyses where the treatments, partici-
pants and underlying clinical questions were similar enough for
pooling to be meaningful. The overall treatment effect was esti-
mated by the pooled RR with 95% CI using a fixed-effect model
(Mantel-Haenszel). Each test for significance was two-tailed. A
random-effects model was used in cases of moderate or severe het-
erogeneity (I > 30%).

Subgroup analysis and investigation of heterogeneity

The main value of this review is in examining whether adminis-
tration of clopidogrel has a consistency of effect across all partic-
ipants, but subgroup analyses were performed to assess the ben-
efit in particular predefined subgroups. The following subgroups
analyses were planned:
e male and female;
e clderly (65 years of age or over);
e population - people with the following conditions:
o acute coronary syndrome with or without ST
elevation;
o coronary artery bypass grafting;
o ischaemic stroke;
o transient ischaemic attack (TTA);
o peripheral arterial disease undergoing or not
undergoing revascularization procedures;
o mixed population.

We retrieved sufficient data to perform only four predefined sub-
group analyses: acute coronary syndrome without ST elevation,
coronary artery bypass grafting, peripheral arterial disease under-
going revascularization procedures and ischaemic stroke.

Sensitivity analysis

We reanalyzed data using a random-effects model instead of a
fixed-effect model. A random-effects model was prevalently used
in case of moderate or severe heterogeneity (I> > 30%).

We also conducted a sensitivity analysis restricting the analysis to
just those studies assessed to be at overall low risk of bias in the
key domains, as described in Assessment of risk of bias in included
studies.

’Summary of findings’ table

We used the five GRADE considerations (risk of bias, inconsis-
tency, imprecision, indirectness and publication bias) to assess the
quality of the studies that contributed data to the meta-analyses
for key outcomes, with two review authors agreeing decisions to
downgrade. We presented the quality of evidence concerning the
main findings of the review results for primary and secondary out-
comes in Summary of findings for the main comparison, accord-
ing to the GRADE principles as described by Higgins 2011b and
Atkins 2004. We used GRADEprofiler (GRADEpro) software to
assist in the preparation of the ’Summary of findings table.

RESULTS

Description of studies

Results of the search

In the previous search of May 2006, we found 1927 references and
of September 2009, we found 3120 references. Based on title or
abstract (or both), we excluded 4798 references because they were
not RCTs, were duplicates or investigated different topics, 55 ref-
erences that tested a non-eligible intervention, 129 references that
tested a non-eligible population and 35 references that included
only data on acute administration (less than 30 days).

In the updated search in July 2017, we identified 8772 refer-
ences (Figure 1) through databases searching and three extra papers
by using other resources (Searching other resources) (PRODIGY
2012; RESET 2012). We retrieved full-text copies of 82 articles.
We excluded 38 because they did not meet the inclusion cri-
teria (Characteristics of excluded studies table), and 13 because
they were sub-analyses of four excluded studies (CARESS 2005;
CHANCE 2013; CLAIR 2010; CREDO 2002). One ongoing
study, which was potentially eligible, was identified from a search
of the online trial registry (Characteristics of ongoing studies ta-
ble). Of the 30 included papers, 15 were sub-analyses of four
included and analysed studies (CASCADE 2010; CHARISMA
2006; CURE 2001; MIRROR 2012).
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Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://gradepro.org/

Figure |I. Study flow diagram (PRISMA).
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The review included 15 RCTs (ASAP-CABG 2016; CASCADE
2010; CASPAR 2010; CHARISMA 2006; CRYSSA 2012; CURE
2001; FASTER 2007; Gao 2010; Gasparovic 2014; MIRROR
2012; PROCLAIM 2009; SPS3 2012; TEG-CABG; Vavuranakis
2006; Zuo 2017). Therefore, we pooled 12 new studies and a
previously excluded study (FASTER 2007) with the two RCTs (
CHARISMA 2006; CURE 2001) included in the previous version
of our systematic review (Squizzato 2011). The FASTER study
was previously excluded because it did not provide enough data
to be meta-analysed with the other included studies and included
only people with an acute cerebrovascular event (FASTER 2007).
It has now been included in the meta-analysis as other trials now
report data for people with an acute cerebrovascular event.

‘We contacted all authors, but only Dr Mannacio provided addi-
tional data (CRYSSA 2012). As only the CHARISMA study ran-
domised people with multiple risk factors but without evidence of
cardiovascular disease, as part of a mixed population that also in-
cluded people with clinically evident atherothrombosis, we could
not compare the efficacy of treatment in primary versus secondary
prevention.

Included studies

Year and country

Studies were published between 2001 and 2017 (CURE 2001;
TEG-CABG). Seven studies were monocentric: they were con-
ducted in Italy (CRYSSA 2012), China (Gao 2010; Zuo 2017),
Greece (Vavuranakis 2006), Croatia (Gasparovic 2014), Texas
(USA) (ASAP-CABG 2016), and Denmark (TEG-CABG). Three
studies were multi-centre but were conducted in a single nation:
Canada (CASCADE 2010), Germany (MIRROR 2012), and the
USA (PROCLAIM 2009). The other studies were both multicen-
tre and international (CASPAR 2010; CHARISMA 2006; CURE
2001; FASTER 2007; SPS3 2012).

Population

Total numbers of participants in each study range from 20 (ASAP-
CABG 2016) to 15,603 (CHARISMA 2006). The CHARISMA
study included people at high risk of cardiovascular event (
CHARISMA 2006); the PROCLAIM study included people
with metabolic syndrome and a previous cardiovascular event
(PROCLAIM 2009); the CURE and Vavuranakis and collabora-
tors’ study included people with a non-ST elevation acute coro-
nary syndrome (CURE 2001; Vavuranakis 2006); the FASTER,

SPS3, and Zuo and collaborators’ studies included people with a
recent ischaemic stroke (FASTER 2007; SPS3 2012; Zuo 2017);
the ASAP-CABG, CASCADE, CRYSSA, Gao and collaborators,
Gasparovic and collaborators and TEG-CABG study included
people undergoing a coronary bypass surgery (ASAP-CABG 2016;
CASCADE 2010; CRYSSA 2012; Gao 2010; Gasparovic 2014;
TEG-CABG); the CASPAR and MIRROR studies included peo-
ple with peripheral arterial disease undergoing a revascularization
procedure (CASPAR 2010; MIRROR 2012).

Clopidogrel and aspirin dosage

The daily dose of clopidogrel was 75 mg, except for one study at
100 mg (Vavuranakis 2006). We excluded the 50 mg arm of the
Zuo and collaborators’ study from the analysis as this is not the rec-
ommended dose (Zuo 2017). Aspirin daily doses varied from 70
mg (CHARISMA 2006) to 325 mg (ASAP-CABG 2016; CURE
2001; SPS3 2012). Six studies had no placebo in the control
group (CRYSSA 2012; Gao 2010; Gasparovic 2014; TEG-CABG;
Vavuranakis 2006; Zuo 2017).

Therapy was for a minimum of six weeks (PROCLAIM 2009)
to a maximum of 3.4 years (mean; range 0 to 8.2 years) (SPS3
2012). In addition to the SPS3 study, only the CHARISMA study
had a treatment duration of more than year (median 28 months)

(CHARISMA 2006).

Detailed description

A summary of the included studies is shown in Characteristics
of included studies table and a full description is provided in

Appendix 4.

Excluded studies

The reasons for exclusion are specified in the Characteristics of
excluded studies table. Ten RCTs did not report relevant clinical
data, five included only people with coronary stents, 15 had ashort
(less than 30 days) duration, four had improper study design, two
included only people undergoing a transcatheter aortic valve im-
plantation (TAVI) procedure and two were conference abstracts
that lacked data (unable to contact authors for further informa-
tion).

Risk of bias in included studies

See Characteristics of included studies table; Figure 2; and Figure
3.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included
study.
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Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Based on the available data, only the FASTER 2007 trial was at low
risk of bias for all domains. The CASCADE 2010, CASPAR 2010,
and CURE 2001 studies were potentially at low risk of bias but
were trials funded by the pharmaceutical industry. The CRYSSA
2012, Gao 2010, Gasparovic 2014, TEG-CABG, Vavuranakis
2006, and Zuo 2017 studies were at higher risk of bias compared
to the other included studies. The ASAP-CABG 2016, MIRROR
2012, and PROCLAIM 2009 studies were judged at unclear risk of
bias; with the ASAP-CABG 2016 and PROCLAIM 2009 studies
being funded by the pharmaceutical industry.

Allocation

Ten studies used a random sequence generation was used in 10
studies (CASCADE 2010; CASPAR 2010; CHARISMA 2006;
CRYSSA 2012; CURE 2001; FASTER 2007; Gasparovic 2014;
MIRROR 2012; PROCLAIM 2009; SPS3 2012). Five studies
had insufficient data to judge randomisation (ASAP-CABG 2016;
Gao 2010; TEG-CABG; Vavuranakis 2006; Zuo 2017).

Nine studies used adequate allocation concealment (CASCADE
2010; CASPAR 2010; CHARISMA 2006; CRYSSA 2012;
CURE 2001; FASTER 2007; Gasparovic 2014; SPS3 2012;
TEG-CABG); six studies had insufficient data to judge allocation
concealment (ASAP-CABG 2016; Gao 2010; MIRROR 2012;
PROCLAIM 2009; Vavuranakis 2006; Zuo 2017).

Blinding

Nine included studies were double-blinded (ASAP-CABG 2016;
CASCADE 2010; CASPAR 2010; CHARISMA 2006; CURE
2001; FASTER 2007; MIRROR 2012; PROCLAIM 2009; SPS3
2012). Six studies had no placebo in the control group (CRYSSA
2012; Gao 2010; Gasparovic 2014; TEG-CABG; Vavuranakis
2006; Zuo 2017).

Incomplete outcome data

All 15 included trials clearly reported reasons for withdrawals,
dropouts, protocol deviations and losses to follow-up.

Selective reporting

Eleven studies were listed on www.ClinicalTrials.gov so it was
possible to compare preplanned outcomes with those reported
in the trial publications (ASAP-CABG 2016; CASCADE 2010;
CASPAR 2010; CHARISMA 2006; CURE 2001; FASTER
2007; Gao 2010; Gasparovic 2014; MIRROR 2012; SPS3 2012;
TEG-CABG). Of these, eight reported results as expected based on
available protocol information, so were at low risk of bias (ASAP-
CABG 2016; CASCADE 2010; CASPAR 2010; CURE 2001;
FASTER 2007; Gasparovic 2014; MIRROR 2012; TEG-CABG).
CHARISMA 2006 was at unclear risk of bias as although the pri-
mary outcomes were reported as per protocol, the secondary out-
comes in the published paper included hospitalisation for unstable
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angina, TIA or revascularization). Gao 2010 was at unclear risk
of bias because the incidence of major bleeding was not reported
despite this being a planned outcome. SPS3 2012 was at unclear
risk because it was terminated early, so outcomes were not neces-
sarily reported as planned.

We could not find trial protocols for four studies, so these
were at unclear risk of bias (CRYSSA 2012; PROCLAIM 2009;
Vavuranakis 2006; Zuo 2017).

Other potential sources of bias

Six studies were funded by the pharmaceutical industry (ASAP-
CABG 2016; CASCADE 2010; CASPAR 2010; CHARISMA
2006; CURE 2001; PROCLAIM 2009). Two studies had in-
sufficient data available to assess funding bias (CRYSSA 2012;
Gasparovic 2014). Three studies, even if partially funded by phar-
maceutical industry, were at low risk of bias concerning fund-
ing (FASTER 2007; MIRROR 2012; SPS3 2012); four studies
did not receive funds from pharmaceutical companies (Gao 2010;

TEG-CABG; Vavuranakis 2006; Zuo 2017).

Effects of interventions

See: Summary of findings for the main comparison
clopidogrel plus aspirin compared to aspirin alone for preventing
cardiovascular events

See Summary of findings for the main comparison for the compar-
ison of aspirin plus clopidogrel versus aspirin alone for preventing

cardiovascular events in people at high risk of cardiovascular dis-
ease and in people with established cardiovascular disease without
a coronary stent.

Primary outcomes

Cardiovascular mortality

There was no difference between groups in effect on cardiovascular
mortality (RR 0.98, 95% CI 0.88 to 1.10; participants = 31,903;
studies = 7; moderate quality evidence; Analysis 1.1). One study
did not contribute to the meta-analysis as there were no deaths
in either group (Zuo 2017; participants = 134). As there was no
evidence of heterogeneity, we used a fixed-effect model.

All-cause mortality

There was no evidence of a difference between groups in effect on
all-cause mortality (RR 1.05, 95% CI 0.87 to 1.25; participants =
32,908; studies = 9; I = 40%; Analysis 1.2). We used a random-
effects model since the I? statistic of 40% may represent moderate
heterogeneity. Two studies did not contribute to the meta-analysis
as there were no deaths in either treatment group (PROCLAIM
2009, participants = 181; Zuo 2017, participants = 134). Although
there were only nine studies rather than the required 10, a tentative
forest plot was suggestive of publication bias (Figure 4).
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Figure 4. Funnel plot of comparison: | Clopidogrel (Clo) plus aspirin (ASA) versus aspirin alone, outcome:
1.2 All-cause mortality. CABG: coronary artery bypass graft.
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Fatal and non-fatal myocardial infarction

The pooled findings showed that, compared with aspirin alone,
clopidogrel plus aspirin was associated with a reduced risk of fatal
and non-fatal myocardial infarction (RR 0.78, 95% CI 0.69 to
0.90; participants = 16,175; studies = 6; I2 = 0%; moderate quality
evidence; Analysis 1.3). As there was no evidence of heterogeneity,
we used a fixed-effect model for this meta-analysis. The number
needed to treat for an additional beneficial outcome (NNTB) for
fatal and non-fatal myocardial infarction was 77: this means that
out of 77 people who take clopidogrel in addition to aspirin, on
average one fewer person would be expected to experience a my-
ocardial infarction compared to taking aspirin alone.

Fatal and non-fatal ischaemic stroke

There was some evidence that the risk of fatal and non-fatal stroke
was lower in people taking clopidogrel in addition to aspirin com-

pared with taking aspirin alone (RR 0.73, 95% CI 0.59 to 0.91;

participants = 4006; studies = 5; I? = 20%; moderate quality evi-
dence; Analysis 1.4).

Adverse events

There was insufficient data (i.e. only one study reporting data)
to perform meta-analysis for adverse events (PROCLAIM 2009).
In the PROCLAIM study, approximately half of the participants
in each study arm experienced an adverse event; gastrointestinal
disorders and infections were the most commonly reported (17%
in the clopidogrel group and 9% in the placebo group). Minor
adverse events reported in the clopidogrel plus aspirin group in-
cluded immune hypersensitivity, seasonal allergy, haematuria and
renal failure; in the placebo plus aspirin group included periph-
eral oedema, cardiac palpitations, dyslipidaemia and spinal steno-
sis (PROCLAIM 2009). This outcome was assessed as having very
low quality of evidence according to GRADE criteria.

Clopidogrel plus aspirin versus aspirin alone for preventing cardiovascular events (Review)
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Secondary outcomes

Major bleeding

There was an increase in major bleeding in people treated with
clopidogrel plus aspirin. Compared with aspirin alone, the risk
of having major bleeding was 44% higher in the clopidogrel plus
aspirin group (RR 1.44, 95% CI 1.25 to 1.64; participants =
33,300; studies = 10; 12 = 0%; moderate quality evidence; Analysis
1.5). Three studies could not be included in the meta-analysis

due to having no events in either treatment group (ASAP-CABG
2016: participants = 20; PROCLAIM 2009: participants = 181;
Zuo 2017: participants = 134). The number needed to treat to
prevent one harmful outcome (NNTH) for major bleeding was
111: this means that for every 111 people taking clopidogrel with
aspirin, one extra person could be expected to experience major
bleeding compared with people taking aspirin alone. The funnel
plot was slightly asymmetric, suggesting publication bias (Figure

5).

Figure 5. Funnel plot of comparison: | Clopidogrel (Clo) plus aspirin (ASA) versus aspirin alone, outcome:
1.5 Major bleeding. CABG: coronary artery bypass graft; PAD: peripheral arterial disease.
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Minor bleeding

The risk of minor bleeding in people with clopidogrel plus aspirin
therapy compared to aspirin alone was increased (RR 2.03, 95%
CI 1.75 to 2.36; participants = 14,731; studies = 8; 2 = 0%;
moderate quality evidence; Analysis 1.6). One study could not be
included in the meta-analysis due to having zero events in both
arms (ASAP-CABG 2016: participants = 20). Although there were
too few studies for a funnel plot, a tentative plot was suggestive of
possible publication bias (Figure 6).

Figure 6. Funnel plot of comparison: | Clopidogrel (Clo) plus aspirin (ASA) versus aspirin alone, outcome:
1.6 Minor bleeding. CABG: coronary artery bypass graft; PAD: peripheral arterial disease.
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Heart failure

There were insufficient data available (i.e. only one study reporting
data) to perform a meta-analysis for heart failure (CURE 2001).
In the CURE study, there was a mild reduction in heart failure in
the clopidogrel plus aspirin group (3.7%) compared with aspirin

plus placebo (4.4%) (CURE 2001).

Subgroup analyses

Tests for differences between subgroups indicated that there was
no evidence for a difference between subgroups for any of the
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outcomes except all-cause mortality. For this outcome, clopidogrel
appeared to have a beneficial effect on people who had had an
ischaemic stroke (RR 1.45, 95% CI 1.10 to 1.93; participants =
3154; studies = 2 but zero events in both arms of one study meant
that the RR was calculated from one study only (participants =
3020, Analysis 1.2.2). The overall analysis for this outcome found
no effect, and although the test for a difference in subgroups gave
moderate evidence of a difference (P = 0.02), this result should be
viewed with caution due to the low power of this statistical test
and the early stopping of the included trial due (SPS3 2012).
Subgroups where at least two studies could be pooled are discussed
below.

Subgroup: acute non-ST elevation coronary
syndrome

Cardiovascular mortality

There was no evidence of a difference between groups in effect
on cardiovascular mortality in the subgroup of participants with
acute non-ST elevation coronary syndrome (RR 0.93, 95% CI
0.80 to 1.08; studies = 2; participants = 12,648; Analysis 1.1.1).

Subgroup: coronary artery bypass grafting

Cardiovascular mortality

There was no evidence of a difference between groups in effect
on cardiovascular mortality in the subgroup of participants un-
dergoing coronary artery bypass grafting (RR 0.55, 95% CI 0.12
to 2.57; studies = 3, participants = 632; Analysis 1.1.2).

All-cause mortality

There was no evidence of an effect on all-cause mortality in the
subgroup of participants undergoing coronary artery bypass graft-
ing (RR 0.37, 95% CI 0.13 to 1.10; studies = 4, participants =
792; Analysis 1.2.3).

Fatal and non-fatal myocardial infarction

There was no evidence of a difference between groups in effect
on fatal and non-fatal myocardial infarction in the subgroup of
participants undergoing coronary artery bypass grafting (RR 0.89,
95% CI 0.41 to 1.92; studies = 4; participants = 593; Analysis
1.3.2).

Fatal and non-fatal ischaemic stroke

There was no evidence of an effect on fatal and non-fatal ischaemic
stroke in the subgroup of participants undergoing coronary artery
bypass grafting (RR 0.89, 95% CI 0.33 to 2.40; studies = 2; par-
ticipants = 460; Analysis 1.4.1).

Major bleeding

There was no evidence of a difference between groups in effect
on major bleeding in the subgroup of participants undergoing
coronary artery bypass grafting (RR 1.49, 95% CI 0.69 to 3.19;
studies = 4; participants = 792; Analysis 1.5.2). In addition, the
small ASAP-CABG 2016 study (participants = 20) reported no
major bleeding events in either treatment group so could not be
included in the meta-analysis.

Minor bleeding

There was no evidence of a difference between groups in effect
on minor bleeding in the subgroup of participants undergoing
coronary artery bypass grafting (RR 1.54, 95% CI 1.04 to 2.28;
studies = 4; participants = 792; Analysis 1.6.2). In addition, the
small ASAP-CABG 2016 study (participants = 20) reported no
minor bleeding events in either treatment group so could not be
included in the meta-analysis.

Repeated revascularization

There was no evidence of a difference between groups in effect on
repeated revascularization in the subgroup of participants under-
going coronary artery bypass grafting (RR 0.50, 95% CI 0.09 to
2.72; participants = 413; studies = 2; Analysis 1.7).

Saphenous vein graft patency

SVG patency was more common in the subgroup of participants
taking clopidogrel plus aspirin after a coronary artery bypass graft
surgery (RR 1.06, 95% CI 1.01 to 1.12; participants = 662; studies
= 3; Analysis 1.8).

Subgroup: ischaemic stroke

Fatal and non-fatal ischaemic stroke

The risk of fatal and non-fatal stroke was lower in the subgroup
of participants with previous ischaemic stroke who were taking
clopidogrel plus aspirin compared with aspirin alone (RR 0.73,
95% CI 0.58 to 0.91; studies = 3, participants = 3546; Analysis
1.4.2).
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Major bleeding

Major bleeding was more common in the subgroup of participants
with previous ischaemic stroke taking clopidogrel plus aspirin (RR
1.90, 95% CI 1.39 to 2.60; studies = 2; participants = 3412;
Analysis 1.5.4). The study by Zuo 2017 had no events in either
treatment group, so could not be included in this meta-analysis.

Minor bleeding

Minor bleeding was more common in the subgroup of participants
with previous ischaemic stroke taking clopidogrel plus aspirin (RR
2.27,95% CI 1.51 to 3.39; studies = 2; participants = 526; Analysis
1.6.4).

Subgroup: peripheral arterial disease undergoing a
revascularization procedure

All-cause mortality

There was no evidence of a difference between groups in effect
on all-cause mortality in the subgroup of participants undergoing
a revascularization procedure for peripheral arterial disease (RR
1.34,95% CI 0.74 to 2.44; studies = 2, participants = 931; Analysis
1.2.4).

Major bleeding

There was no evidence of a difference between groups in effect on
major bleeding in the subgroup of participants taking clopidogrel
plus aspirin after a revascularization procedure for peripheral ar-
terial disease (RR 1.91, 95% CI 0.69 to 5.32; studies = 2, partic-
ipants = 931; Analysis 1.5.3).

Amputation

There was no evidence of a difference between groups in effect on
amputation in the subgroup of participants undergoing a revascu-
larization procedure for peripheral arterial disease (RR 0.68, 95%
CI 0.44 to 1.05; studies = 2; participants = 931; Analysis 1.9).

Sensitivity analysis

Random-effects model

We reanalyzed data using a random-effects model instead of a
fixed-effect model for all outcomes except all-cause mortality
(where a random-effects model was used in the main analysis due
to heterogeneity). The random-effects models were broadly similar
to the fixed-effect models, and did not change interpretation of re-
sults. The sensitivity analyses are shown in Analysis 1.10; Analysis

1.11; Analysis 1.12; Analysis 1.13; Analysis 1.14; Analysis 1.15;
Analysis 1.16; Analysis 1.17.

Studies at low risk of bias

Four studies were at overall low risk of bias for domains other
than industry funding (CASCADE 2010; CASPAR 2010; CURE
2001; FASTER 2007). Sensitivity analysis for all main outcomes
reported by at least two of these studies were broadly similar to the
main results (Analysis 1.18; Analysis 1.19; Analysis 1.20; Analysis
1.21; Analysis 1.22).

DISCUSSION

Summary of main results

This systematic review of RCTs on the effect of more than 30
days’ administration of clopidogrel plus low-dose aspirin com-
pared with low-dose aspirin alone for preventing cardiovascular
disease in people at high risk and in people with established car-
diovascular disease without a coronary stent included 15 RCTs.
We extracted data for five primary outcomes (cardiovascular mor-
tality, all-cause mortality, fatal and non-fatal myocardial infarc-
tion, fatal and non-fatal ischaemic stroke, and adverse events) and
three secondary outcomes (major bleeding, minor bleeding and
heart failure). Data for the five primary outcomes and two sec-
ondary outcomes (major bleeding and minor bleeding) are shown
in Summary of findings for the main comparison.

We found a beneficial effect of clopidogrel plus aspirin in reducing
risk of myocardial infarction and ischaemic stroke, but this was
also associated with an increased risk of major and minor bleeding.
For other outcomes, there was no evidence for a difference between
the effect of clopidogrel with aspirin compared with aspirin alone
or aspirin with placebo.

Overall completeness and applicability of
evidence

For a correct interpretation of these data, some comments are
necessary. Several single secondary outcomes were not available in
the published papers, and could not be obtained from the trial
investigators. This means that the overall treatment effect may be
estimated with bias as published results from particular outcomes
may be correlated with the size of the effect.

The CURE study enrolled people with a recent non-ST segment
elevation acute coronary syndrome and showed strong evidence
of benefit for the primary outcome of fatal and non-fatal myocar-
dial infarction. By contrast, the data from the CHARISMA 2006,
PROCLAIM 2009, and Vavuranakis 2006 studies showed a ben-
efit of clopidogrel plus aspirin compared with aspirin alone, sug-
gesting insufficient evidence to support the use of treatment with
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clopidogrel plus aspirin in non-acute people at high risk of car-
diovascular disease. Data from the CURE 2001 study suggested
that the main benefit of clopidogrel plus aspirin therapy was in
the initial period. Therefore, it is probable that clopidogrel plus
aspirin was associated with an even smaller reduction in the risk
of having a cardiovascular event during long-term follow-up to
a mean of nine months. Given that we excluded trials with less
than 30 days of treatment, a definitive conclusion on the early ef-
fects of treatment and the optimal duration of treatment were not
possible. In a CURE subgroup analysis, the authors reported data
between 30 days and one year after randomisation (CURE 2001).
The exclusion of people who had an event in the first 30 days may
have undermined the balance achieved by randomisation in the
groups. For this reason, these data are potentially biased and any
interpretation is difficult.

We also retrieved sufficient data to perform four predefined sub-
group analyses: acute coronary syndrome without ST elevation,
coronary artery bypass grafting, ischaemic stroke and peripheral
arterial disease undergoing revascularization procedures. Available
data on three subgroup populations (i.e. coronary artery bypass
grafting, ischaemic stroke and peripheral arterial disease under-
going revascularization procedure) suggested that bleeding events
were increased in each subgroup. In particular, the subanalysis on
participants with ischaemic stroke suggested that clopidogrel plus
aspirin increased major bleeding and minor bleeding. The only
study that included post-stroke patients (SPS3 2012) reported
higher all-cause mortality among people taking clopidogrel in ad-
dition to aspirin. This would indicate that this treatment option
should be very carefully assessed in people who have had a stroke.
In addition, SVG patency was more common in the group of
participants undergoing coronary artery bypass grafting taking
clopidogrel plus aspirin.

Quality of the evidence

Offsetting the beneficial antithrombotic effect of clopidogrel is the
clear increased risk of major and minor bleeding that was demon-
strated during use of clopidogrel plus aspirin compared with as-
pirin alone (Analysis 1.5; Analysis 1.6). In addition, it should be
considered that people at high risk of bleeding were excluded in all
trials. For example, in the CURE study, people with contraindica-
tions to antithrombotic/antiplatelet therapy, at high risk of bleed-
ing or ongoing long-term need for oral anticoagulants were ex-
cluded (CURE protocol).

Based on the available data, four of the 15 included studies was
assessed at overall low risk of bias for domains other than in-
dustry funding (CASCADE 2010; CASPAR 2010; CURE 2001;
FASTER 2007; Figure 2; Figure 3).

According to the GRADE system, quality of evidence was generally
moderate for all outcomes except all-cause mortality (low quality)
and adverse events (very low quality evidence) (see Summary of
findings for the main comparison) (Atkins 2004).

Risk of bias

Only one outcome (fatal and non-fatal stroke) was downgraded
due to concerns about a serious risk of bias. This was based on
concerns over random sequence generation, blinding and alloca-
tion concealment of the studies reporting this outcome.

Inconsistency

No outcomes were downgraded for inconsistency. Although het-
erogeneity affected the outcome all-cause mortality (12 = 40%),
inspection of the forest plot showed that the two largest studies
had a similar effect, and although a number of small studies had
different directions of effect their Cls were extremely wide and all

overlapped.

Indirectness

Only one study reported adverse events, and this had a mixed pop-
ulation which included people at high risk of heart disease. There-
fore, results may not apply to the whole population of interest, so
this outcome was downgraded for indirectness.

Imprecision

Two outcomes were downgraded for imprecision. All-cause mor-
tality had very wide ClIs that included both no effect and the pos-
sibility of appreciable benefit or harm. We downgraded adverse
events for imprecision due to the low number of participants in
the only study that reported this outcome.

Publication bias

Although only major bleeding had sufficient studies for a funnel
plot, publication bias was strongly suspected for cardiovascular
mortality, all-cause mortality, myocardial infarction, and major
and minor bleeding as these important outcomes were not reported
as widely as would be expected.

Potential biases in the review process

We developed search strategies, performed study selection and data
collection, and assessed risk of bias for this review in accordance
with Cochrane guidelines (Higgins 2011a; Higgins 2011b).

We conducted unplanned analyses on two subgroups of partici-
pants (see Differences between protocol and review) because all
collected outcomes had a significant impact on quality of life,
morbidity and mortality. For people undergoing coronary artery
bypass grafting, we analysed data on the risk of repeating revascu-
larization procedures and the rate of postoperative SVG patency.
For people undergoing a revascularization procedure for periph-
eral arterial disease, we analysed data on the risk of amputation.
The results of these unplanned analyses of additional outcomes for
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particular groups should be viewed with caution as they may be
affected by publication bias towards positive findings, and because
the decision to include them was made after seeing the results.
Several included studies were funded by the pharmaceutical com-
panies who developed and sold clopidogrel. This is a potential
limitation and, therefore, data should be interpreted with caution.
Both Sanofi-Aventis and Bristol-Myers Squibb did not provide us
with additional information. We obtained additional data only for
the CREDO 2002, CRYSSA 2012, and ONSET/OFFSET 2010
studies. We identified one ongoing RCT that will potentially fit
with our inclusion/exclusion criteria (POINT). Ongoing studies
will increase the available evidence. However, it is unknown if on-
going studies will provide sufficient data to modify current evi-
dence.

Agreements and disagreements with other
studies or reviews

To the best of our knowledge, other published systematic reviews
are mainly focused on specific subgroups of participants, are not
specifically designed to assess the efficacy and safety of adding
clopidogrel to aspirin, and are not updated (Bowry 2008; Zhang
2015).

AUTHORS’ CONCLUSIONS

Implications for practice

In acute non-ST coronary syndrome, it is unclear whether the
beneficial effect is largely due to the administration of the combi-
nation therapy early after the acute event combination therapy or
whether the beneficial effect is consistent and relevant in the long
term.

Given current data available, and until new data are published,
there is no evidence of a net benefit on routinely adding clopi-
dogrel to standard aspirin therapy for preventing cardiovascular
events in people at high risk of cardiovascular disease and in people
with established cardiovascular disease without a coronary stent.
According to GRADE criteria, the quality of evidence was very
low to moderate. In particular, use of combination therapy is asso-
ciated with an increased risk of all-cause mortality, major bleeding
and minor bleeding in people with a previous ischaemic stroke.
In people with acute non-ST coronary syndromes, combination
treatment from one to 12 months after acute event could be of
benefit in people at low-risk of bleeding.

Implications for research

From a public health perspective, given the high prevalence of
atherothrombosis, even a small benefit may be desirable. At this
time, additional data are needed to identify a subgroup of people
at very high risk of cardiovascular events and at very low risk of
bleeding in which the combination of clopidogrel plus aspirin may
be of clinical benefit. Before starting a new randomised controlled
trial (RCT), it is advisable that reliable clinical or laboratory (or
both) prognostic markers be available to select people for inclusion.
Finally, forthcoming trials should uniformly present outcomes to
avoid many of the problems we have experienced in being unable
to get the relevant data and to permit easier systematic reviewing

of the RCTs.
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