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ABSTRACT

Introduction Dual antiplatelet therapy (DAPT) is routinely
given to patients after percutaneous coronary intervention
(PCly with stenting; however, there is ongoing debate about
the optimal duration, especially in specific patient groups.
In the proposed systematic review, we intend to assess the
optimal duration of DAPT following PCI with stenting, with
a focus on clinically relevant patient subgroups.

Methods and analysis We will perform a comprehensive
search of the published literature for randomised
controlled trials (RCTs) assessing the benefits and harms
of extended DAPT (>12 months) compared with short-
term DAPT (6—12 months) following PCI with stenting
(bare metal or drug eluting). ClinicalTrials.gov and ICTRP
will also be searched to identify ongoing and completed
clinical trials. Two independent reviewers will select
studies for inclusion, and the risk of bias will be assessed
by use of Cochrane’s Risk of Bias tool. The primary
outcome of interest is death (all-cause, cardiovascular,
non-cardiovascular). Secondary outcomes are bleeding
(major, minor, gastrointestinal), urgent target vessel
revascularisation, major adverse cardiovascular events,
myocardial infarction, stroke and stent thrombosis.
Subgroup data will be sought for patients with prior
myocardial infarction, acute coronary syndrome at
presentation and diabetes, and based on smoking status
and age group. Data will be analysed by random-effects
meta-analysis, and separate analyses will be performed
for patient subgroups. Bayesian network meta-analysis
will be performed to investigate the effect of individual
P2Y12 inhibitors at different DAPT durations longer than 6
months.

Ethics and dissemination This review will provide a
comprehensive overview of the available evidence of

the benefits and harms associated with extending DAPT
beyond 12 months following PCI with stenting and the
effects on clinically important subgroups. The results

of this review will inform clinical and policy decisions
regarding the optimal treatment duration of DAPT following
PCI with stenting.

Systematic review registration PROSPERO no.
CRD42018082587

INTRODUCTION

Current guidelines recommend that patients
be given dual antiplatelet therapy (DAPT;
combination of a P2Y12 inhibitor with

Strengths and limitations of this study

» This review builds on our previous umbrella review
of systematic reviews by focusing on clinically rele-
vant patient subgroups.

» This protocol was designed following methods of
the Cochrane Handbook for Systematic Reviews for
Interventions and is reported following the Preferred
Reporting ltems for Systematic review and Meta-
Analyses for Protocols guidelines.

» Limitations may be due to heterogeneity in outcome
and subgroup definitions across included trials. This
will be overcome by pooling only outcome data with
consistent definitions.’

acetylsalicylic acid) ranging from 6 to 12
months following percutaneous coronary
intervention (PCI) with stenting, with the aim
of preventing stent thrombosis and major
adverse cardiovascular events (MACCE)."™
However, debate is ongoing about the optimal
duration of DAPT; importantly, patient char-
acteristics may be an important factor in dura-
tion decision.” In some settings, DAPT for
even less than 6 months may be appropriate
(eg, patients with high risk of bleeding),
while other patients may derive greater
benefit from extended DAPT (eg, high risk of
stent thrombosis and low risk of bleeding).*
Previous reviews have reported an increased
risk of death among patients who received
DAPT for more than 12 months following
stenting,6 7 but whether this risk is common
across all patient subgroups is unclear.
Previous systematic reviews have attempted
to determine the optimal duration of
DAPT6_16; however, few have examined the
impact of specific patient characteristics or
type of P2Y12 inhibitor on the effect estimate.
Navarese and colleagues’ reported a reduced
risk of definite or probable stent thrombosis
in patients without, but not with, acute coro-
nary syndrome (ACS) who received extended
DAPT compared with 12 months of DAPT;
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however, no significant differences were reported in the
risk of cardiovascular death or myocardial infarction.
A recent study by Shah and colleagues'” that focused
on network meta-analysis found that, among patients
randomised to ticagrelor, prasugrel or clopidogrel, the
risk of major adverse cardiac events and myocardial
infarction (MI) were lower with both ticagrelor and pras-
ugrel compared with clopidogrel. Shah and colleagues'’
reported a reduced risk of all-cause and cardiovascular
death among patients randomised to ticagrelor compared
with clopidogrel. However, whether these results are
consistent at all durations of DAPT is unknown. Our
review will build on earlier reviews by providing an
up-to-date evidence synthesis for a wide range of patient
subgroups and by including additional clinically relevant
outcomes.

To make appropriate decisions, clinicians require a
transparent and comprehensive review of the evidence
to evaluate the potential benefits and harms associated
with extending DAPT beyond 12 months after stenting
for potentially personalising therapy for individual
patients. In this study, we will perform a systematic review
to assess the benefits and harms associated with extended
DAPT following PCI with stenting. In addition to pooling
the data for all patients, we will investigate the effect of
extended DAPT in clinically relevant patient subgroups,
including age, history of MI, ACS at presentation, diabetes
and smoking status, and the impact of individual P2Y12
inhibitors.

METHODS AND ANALYSES

This review has been registered PROSPERO
(CRD42018082587) and follows the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Proto-
cols (PRISMA-P) guidelines."® The completed PRISMA-P
checklist is available (online supplementary file 1). The
review will follow the methods of the Cochrane Handbook
for Systematic Reviews for Interventions’® and the PRISMA
checklist for systematic reviews.”

Search strategy

An experienced medical information specialist devel-
oped and tested the strategy using an iterative process
in consultation with the review team. Using the Ovid
platform, we searched Embase and Ovid MEDLINE,
including Epub Ahead of Print and In-Process & Other
Non-Indexed Citations. We also searched the Cochrane
Library as well as PubMed for the most recent and
unindexed citations only. The search strategies utilised
a combination of controlled vocabulary (eg, ‘Stents’,
‘Percutaneous Coronary Intervention’, ‘Purinergic P2Y
Receptor Antagonists’) and keywords (eg, ‘DES’, ‘PCI’,
‘dual antiplatelet therapy’). Vocabulary and syntax were
adjusted across databases. An amended version of the
Cochrane highly sensitive search strategy was applied to
identify randomised controlled trials. ClinicalTrials.gov
and the ICTRP search portal will also be searched to iden-
tify ongoing and completed clinical trials. No language

or date restrictions were applied. The search strategy is
shown in online supplementary file 2.

Inclusion criteria
The inclusion criteria for this review will follow the PICOS
(population, intervention, comparison, outcome, study
design) criteria:

Population

Adult patients who have undergone PCI with any type
of stent and who are receiving DAPT. Patients receiving
DAPT in the absence of stenting are beyond the scope of
this review, and studies involving less than 85% of patients
who underwent stent implantation will be excluded.

Intervention

DAPT following PCI with stenting for an extended dura-
tion (>12 months). DAPT may involve any type of P2Y12
inhibitor (clopidogrel, prasugrel, ticagrelor) in combina-
tion with acetylsalicylic acid.

Comparison

DAPT for 6 to 12 months. The comparison of DAPT for
less than 6 months to more than 12 months is beyond the
scope of this review.

Outcomes

The primary outcome of interest is death (all-cause,
cardiovascular, non-cardiovascular). The secondary
outcomes are urgent target vessel revascularisation,
MACCE, M, stroke, stent thrombosis, and major, minor
and gastrointestinal bleeding, as defined by the individual
study protocols and/or publications. A range of bleeding
classifications and MACCE definitions are expected, and
data will be analysed separately by classification type or
definition. Studies will not be included or excluded on
the basis of reported outcomes.

Study design
Randomised controlled trials.

Study selection

Two independent reviewers will apply the eligibility
criteria based on the PICOS to each title and abstract
identified in the literature search. All records deemed
potentially relevant by at least one will be obtained in
full-text format. The eligibility criteria will be applied to
the full-text records by both reviewers independently, and
a final decision about eligibility will be made. Conflicts
will be resolved by discussion. The reviewers will not be
blinded to study authors or centre of publication prior to
study selection. Study screening and assessment of eligi-
bility will be facilitated and standardised through the use
of DistillerSR (Evidence Partners), an online systematic
review software.

Quality assessment

Two independent reviewers will apply the Cochrane
Collaboration’s Risk of Bias tool to each included RCT,
and any disagreements will be resolved by discussion.
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Data extraction

Datawill be extracted by one reviewer by use of piloted and
standardised data abstraction forms, and the extracted
data will be checked for accuracy by a second reviewer.
Any disagreements will be resolved by consensus. The
original, primary publication for each included RCT will
be used for data extraction, with supplementary data
obtained from companion reports where necessary to
address the research questions and/or contacting authors
for additional subgroup information. Multiple publica-
tions for a unique RCT (eg, supplemental online appen-
dices, companion publications of specific outcomes or
populations from the original study) will be handled by
extracting the most recently adjudicated data for each
outcome specified a priori in this protocol.

Data to be extracted include study characteristics (eg,
author, year, study design, country of study) and partici-
pant characteristics (eg, age, sex, smoking status, diabetes,
prior MI, presence of ACS at presentation, history of heart
failure). Intervention and comparator details (eg, DAPT
duration, type of P2Y12 inhibitor) and outcome data at
the longest duration of follow-up will also be extracted.

Subgroups

Effect estimates will be extracted separately for clini-
cally important subgroups (ie, age, history of MI, ACS at
presentation, diabetes and smoking status). If available,
data will also be extracted separately for type of P2Y12
inhibitor (clopidogrel, prasugrel, ticagrelor).

Data synthesis

A descriptive summary of study selection, quality assess-
ment and study and patient characteristics will be
presented. We will assess clinical heterogeneity by exam-
ining the patient characteristics of the included studies,
and methodological heterogeneity by assessing the study
design characteristics. Statistical heterogeneity will be
assessed by use of the P statistic, with P values above
75% considered to represent substantial heterogeneity;
pooled data will not be reported above this threshold. If
data are insufficient or if high heterogeneity is detected,
descriptive summaries will be presented. If data are
sufficient in quantity and sufficiently similar, random-ef-
fects pair-wise meta-analysis will be undertaken by use of
RevMan (V.5.3; Cochrane Collaboration). The relative
risk and 95% CI for each outcome will be determined
(ie, >12 months of DAPT versus 6-12 months of DAPT).
The number of participants randomised to each group
will be used as the denominator for all analyses, while the
number of participants who experienced each outcome
will form the numerator. Study-level outcome data will be
analysed separately for each subgroup, according to the
subgroup definition reported by the included trials (eg,
with or without diabetes). Age will be dichotomised as
younger or older than 75 years. If sufficient data are avail-
able, Bayesian network meta-analysis will be undertaken
to analyse the effect of individual P2Y12 inhibitors at
different durations of DAPT. A continuity correction will

be applied to adjust for zero events. Assessment of model
fit and choice of model (fixed vs random effects) will be
based on the deviance information criterion and compar-
ison of residual deviance to the number of unconstrained
data points.”! Point estimates and 95% credible intervals
will be calculated by use of the Markov chain Monte Carlo
method. Vague priors (eg, N[0, 100*]) will be assigned for
basic parameters,”’ and trace plots and Brooks-Gelman-
Rubin statistics will be assessed for model convergence.?
Three chains will be fit with at least 20 000 iterations and
a burn-in of at least 20000 iterations. Where possible,
inconsistency will be assessed by comparing the devi-
ance, between-study variance, and deviance information
criterion statistics of the consistency and inconsistency
models.” Network evidence diagrams will be constructed
by use of NodeXL, and network meta-analyses will be
performed by use of WinBUGS (v.1.4.3; MRC Biostatistics
Unit).

Patient and public involvement
Patients and the public were not involved in the develop-
ment of this protocol.

ETHICS AND DISSEMINATION

In this systematic review, we will undertake a compre-
hensive review of the evidence supporting the optimal
duration of DAPT, with an emphasis on the benefits and
harms of extended DAPT in clinically relevant patient
subgroups. These results will be of interest to clinicians,
policy makers, and patients. Results will be disseminated
through a peerreviewed publication and conference
presentations. Ethics approval is not required for this
study.
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