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Dual Antiplatelet Therapy After

Percutaneous Coronary Intervention and

Drug-Eluting Stents

A Systematic Review and Network Meta-Analysis

BACKGROUND: The optimal duration of dual antiplatelet therapy (DAPT)
after percutaneous coronary intervention with drug-eluting stents remains
uncertain. We compared short-term (<6-month) DAPT followed by aspirin
or P2Y12 inhibitor monotherapy; midterm (6-month) DAPT; 12-month
DAPT; and extended-term (>12-month) DAPT after percutaneous coronary
intervention with drug-eluting stents.

METHODS: Twenty-four randomized, controlled trials were selected using
Medline, Embase, Cochrane library, and online databases through September
2019. The coprimary end points were myocardial infarction and major
bleeding, which constituted the net clinical benefit. A frequentist network
meta-analysis was conducted with a random-effects model.

RESULTS: In 79073 patients, at a median follow-up of 18 months, extended-
term DAPT was associated with a reduced risk of myocardial infarction in
comparison with 12-month DAPT (absolute risk difference, —3.8 incident
cases per 1000 person-years; relative risk, 0.68 [95% Cl, 0.54-0.87]),
midterm DAPT (absolute risk difference, —4.6 incident cases per 1000 person-
years; relative risk, 0.61 [0.45-0.83]), and short-term DAPT followed by
aspirin monotherapy (absolute risk difference, —6.1 incident cases per 1000
person-years; relative risk, 0.55 [0.37-0.83]), or P2Y12 inhibitor monotherapy
(absolute risk difference, —3.7 incident cases per 1000 person-years; relative
risk, 0.69 [0.51-0.95]). Conversely, extended-term DAPT was associated with
a higher risk of major bleeding than all other DAPT groups. In comparison
with 12-month DAPT, no significant differences in the risks of ischemic end
points or major bleeding were observed with midterm or short-term DAPT
followed by aspirin monotherapy, with the exception that short-term DAPT
followed by P2Y12 inhibitor monotherapy was associated with a reduced

risk of major bleeding. There were no significant differences with respect to
mortality between the different DAPT strategies. In acute coronary syndrome,
extended-term in comparison with 12-month DAPT was associated with a
reduced risk of myocardial infarction without a significant increase in the risk
of major bleeding.

CONCLUSIONS: The present network meta-analysis suggests that, in
comparison with 12-month DAPT, short-term DAPT followed by P2Y12
inhibitor monotherapy reduces major bleeding after percutaneous coronary
intervention with drug-eluting stents, whereas extended-term DAPT reduces
myocardial infarction at the expense of more bleeding events.
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Clinical Perspective
What Is New?

e Extended-term (>12-month) dual antiplatelet
therapy (DAPT) was associated with less myocar-
dial infarction in comparison with 12-month DAPT
or short-term to midterm (<£6-month) DAPT fol-
lowed by aspirin monotherapy or P2Y12 inhibitor
monotherapy after percutaneous coronary inter-
vention with drug-eluting stents or acute coronary
syndrome.

e Qverall, extended-term DAPT was associated with
a higher risk of major bleeding than all other DAPT
groups, with the exception of patients with acute
coronary syndrome.

What Are the Clinical Implications?

¢ |In comparison with 12-month DAPT, the net clinical
benefit appears to favor short-term DAPT followed
by P2Y 12 inhibitor monotherapy instead of aspirin
in select patients, although extended-term DAPT
has a role for patients who have low bleeding risk
but with higher ischemic risk such as acute coro-
nary syndrome.

¢ A personalized approach considering each patient’s
relative and absolute risk of ischemia and bleeding
should be considered when deciding on the opti-
mal intensity and duration of DAPT after percuta-
neous coronary intervention.

(DAPT) after percutaneous coronary intervention

(PCI) remains unsettled.” In patients with chron-
ic coronary syndrome, the 2016 American College of
Cardiology/American Heart Association update recom-
mended DAPT (aspirin and a P2Y12 inhibitor) for 6
months after PCl with drug-eluting stent (DES), with the
potential to extend DAPT for a longer duration in those
who remain free of a bleeding complication during
this period and do not carry high bleeding risk.? Con-
versely, patients at high bleeding risk may discontinue
DAPT at 3 months. Similarly, the 2017 European Society
of Cardiology update recommends 6-month DAPT in
chronic coronary syndrome irrespective of stent type,
with further prolongation of DAPT reserved for patients
with low bleeding risk but high thrombotic risk, and 1
to 3 months of DAPT for patients with high bleeding
risk.? In patients with acute coronary syndromes (ACS),
both the American College of Cardiology/American
Heart Association and European Society of Cardiology
guidelines recommend at least 12 months of DAPT,
with consideration that the duration could be extended
beyond 12 months in patients with lower risk of bleed-
ing, and 6 months of DAPT in patients with high risk
of bleeding.?? Both guidelines recommend indefinite

The optimal duration of dual antiplatelet therapy
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continuation of aspirin monotherapy after discontinu-
ation of DAPT.?3

These recommendations were based on the evi-
dence derived from 15 randomized, controlled trials
conducted in patients with predominantly chronic cor-
onary syndrome.* More recent clinical trials have been
performed, including several conducted in ACS and
those studying <3-month DAPT followed by discon-
tinuation of aspirin rather than the P2Y12 inhibitor.>®
We therefore performed an updated trial-level network
meta-analysis to compare different durations of DAPT
and strategies focused on different types of antiplate-
let monotherapy (aspirin versus P2Y12 inhibitor) after
DAPT discontinuation in patients undergoing PCI with
DES either in the acute or chronic setting.

METHODS
Data Availability Statement

The authors declare that all supporting data are available
within the article (and in its Data Supplement).

Data Sources and Searches

This study was exempt from institutional review board approval
given the deidentified nature of the patients included in the
component trials of this network meta-analysis and publicly
available data. The present study was performed following the
Cochrane Collaboration guidelines, American Heart Association
scientific report on systematic reviews and meta-analyses, and
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses.®"" Two independent investigators (M.U.K. and
S.V.) performed the literature search by using Medline, Embase,
and the Cochrane Library though September 2019. Additional
online resources included TCTMD, ClinicalTrials.gov, Clinical
Trial Results (http:/Avww.clinicaltrialresults.org), and the pro-
ceedings of major cardiovascular conferences. The search strat-
egy was devised using relevant search terms: “dual antiplatelet
therapy,” “drug-eluting stent,” “percutaneous coronary inter-
vention,” “cardiovascular outcomes,” and “mortality” (Tables |
through Il in the Data Supplement). After the removal of dupli-
cates, 2 investigators (M.U.K. and S.V.) screened the remaining
articles at the title and abstract level, and then at full-text on
the basis of the prespecified selection criteria.

Study Selection

The predefined selection criteria were: (1) randomized, con-
trolled trials comparing different durations of DAPT in patients
undergoing PCl with DES; (2) sample size 2500 patients and
follow-up duration of at least 6 months; and (3) reporting
on cardiovascular and bleeding outcomes of interest. We
excluded pharmacokinetic and pharmacodynamic stud-
ies, those with crossover design, or if a minority of patients
included in the study received PCl or DES.

Quality Assessment and Data Extraction

Two authors (M.U.K. and A.N.L.) independently extracted
data, adjudicated the data, and resolved any conflicts related
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to data with discussion or opinion of a third author (S.U.K.).
We abstracted data on the characteristics of the trials, pro-
cedural characteristics of the participants and trials, medical
therapy, crude point estimates, number of events, and sample
sizes (Tables IV through XV in the Data Supplement). We also
examined patient-level meta-analyses of clinical trials, sub-
group analyses, or post hoc analyses of clinical trials for addi-
tional information.’>' The data extraction was performed
according to the intention-to-treat principle. We preferred
to abstract outcome data at maximum follow-up duration
from each trial. The trial level risk of bias assessment was per-
formed using the Cochrane Risk of Bias Tool (Table XVI in the
Data Supplement).

Interventions were stratified into the following groups:
short-term (<6-month) DAPT followed by aspirin monother-
apy or P2Y12 inhibitor monotherapy; midterm (6-month)
DAPT followed by aspirin monotherapy; 12-month DAPT, and
extended-term (>12-month) DAPT. Figure 1 illustrates the
network of DAPT groups.

Outcome

The coprimary end points were myocardial infarction (MI) and
major bleeding, which constituted the net clinical benefit.™
The secondary end points were: major adverse cardiovascular
events (MACE, a composite of MI, cerebrovascular accident,
cardiovascular mortality), cerebrovascular accident, cardiovas-
cular mortality, all-cause mortality, definite or probable stent
thrombosis, repeat revascularization, any bleeding events,
and net adverse clinical events (NACE, a composite of major
bleeding and ischemic end points such as MI, stent thrombo-
sis, revascularization, or mortality). The outcomes are defined
in Tables IV through IX in the Data Supplement.

Statistical Analysis
We performed frequentist network meta-analysis using a
random-effects model. Outcomes were reported as risk ratios

Short-term DAPT [P2Y12 Inhibitor]

Shortterm DAPT [Aspirin]

12-month DAPT

. Mid-term DAPT [Aspirin]

Extended term DAPT

Comparison No. of Trials (Patients)

Extended-term vs 12-month 5 (20,351)
Mid-term [Aspirin] vs 12-month 8 (15,020)
Mid-term [Aspirin] vs Extended term 3 (7,099)
Short-term [Aspirin] vs 12-month 4 (7,514)
Short-term [P2Y12 inhibitor] vs 12-month 4 (29,089)

Figure 1. Network of DAPT interventions.

The area of the circles is based on the total number of patients for each treat-
ment among all trials. The thickness of the lines is based on the total number of
studies comparing the 2 treatments. DAPT indicates dual antiplatelet therapy.
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(RRs) and absolute risk differences (ARDs) with 95% Cls,
which were derived from an analysis with adjusted models
by person-years to account for potential differences in fol-
low-up durations across trials. The P score metric was used
to compare the hierarchy of effectiveness and safety of the
treatments. The P score was derived from the point estimates
and corresponding standard errors. The P scores measure the
extent of certainty that an intervention is better than the oth-
ers, averaged over all competing interventions. P-score values
vary between 0% and 100%, that is, the higher the value,
the higher the likelihood that a therapy is in the top rank
or highly effective. The consistency between direct and indi-
rect sources of evidence was examined by the node-splitting
method (Table XVII in the Data Supplement), and heterogene-
ity was interpreted by the 2 and P statistic (values of <25%,
25%-50%, and >50% representing low, moderate, and high
degrees of heterogeneity; Table XVIIl in the Data Supplement).
Subgroup analyses were performed in patients who had
ACS. Sensitivity analyses were conducted in patients who
received newer-generation stents (recipients of DES other
than first-generation stents that used paclitaxel and sirolimus),
patients with high risk for combined bleeding and recurrent
MACE, exclusion of data reported in abstracts (because of
the lack of confirmation in a subsequent publication), trials
with high risk of bias, type of P2Y12 inhibitor, stratification of
short-term DAPT versus 12-month DAPT, and pairwise meta-
analyses using the DerSimonian and Laird random-effects
model reporting direct estimates (Tables XIX through XXI in
the Data Supplement). Small-study bias was evaluated at the
outcome level by using the Egger regression test, which was
adequately powered for detecting bias given >10 trials for
each end point (Table XXII in the Data Supplemental).
Additional details of statistical analyses are reported in the
Data Supplement. Ninety-five percent confidence intervals
that do not cross 1 were considered statistically significant.
All analyses were performed using R Project for Statistical
Computing using the netmeta and meta packages.

RESULTS

Study Search and Study Characteristic

Of 11805 articles, 6203 were screened after dupli-
cates were removed; 6091 articles were excluded at the
title and abstract level, and an additional 88 full-text
articles were removed based on a priori selection cri-
teria. Twenty-four trials encompassing 79073 patients
(112387 patient-years of follow-up) were ultimately
included in the network meta-analysis (Figure | in the
Data Supplemental). For direct comparisons, 5 trials'>"
compared extended-term DAPT with 12-month DAPT,
3 trials?®?2 compared midterm DAPT followed by aspi-
rin monotherapy with extended-term DAPT, 8 trials?-3°
compared midterm DAPT followed by aspirin mono-
therapy with 12-month DAPT, 4 trials*'* compared
short-term DAPT followed by aspirin monotherapy
with 12-month DAPT, and 4 trials>® compared short-
term DAPT followed by P2Y12 inhibitor monotherapy
with 12-month DAPT. Among these 24 trials, 14 trials
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reported outcomes in patients with ACS. The median
follow-up duration across all trials was 18 months (in-
terquartile range, 12-24). The baseline characteristics
of trials and participants are reported in the Table and
Tables X through Xl in the Data Supplement.

Risk of Bias and Publication Bias

Of 24 included trials, 95% had low risk of bias for
sequence generation and 75% had low risk of bias
for allocation concealment; 33% had high risk of bias
for blinding and 21% had high risk of detection bias.
Small-study bias was evident for repeat revascular-
ization (Egger test, P<0.001; Table XXII in the Data
Supplemental).

Primary Outcomes

Myocardial Infarction

In comparison with 12-month DAPT, extended-
term DAPT was associated with a reduced risk of Ml
(ARD, —3.8 incident cases per 1000 person-years; RR,
0.68 [0.54-0.87]), whereas, midterm DAPT (ARD,
1.2 incident cases per 1000 person-years; RR, 1.11
[0.86-1.45]), short-term DAPT followed by aspi-
rin monotherapy (ARD, 2.2 incident cases per 1000
person-years; RR, 1.24 [0.89-1.72]) or P2Y12 inhibi-
tor monotherapy (ARD, —0.3 incident cases per 1000
person-years; RR, 0.97 [0.78-1.22]) showed no sig-
nificant differences (Figure 2). In comparison with ex-
tended-term DAPT, 12-month DAPT, midterm DAPT,
and short-term DAPT followed by aspirin monother-
apy or P2Y12 inhibitor monotherapy were associated
with significantly higher risk of Ml (Table XIX in the
Data Supplement).

Table. Baseline Characteristics of Trials and Participants

DAPT After PC

Major Bleeding

In comparison with 12-month DAPT, extended-term
DAPT was associated with a higher risk of major bleed-
ing (ARD, 4.9 incident cases per 1000 person-years;
RR, 1.63 [1.15-2.30]), and short-term DAPT followed
by P2Y12 inhibitor monotherapy was associated with a
lower risk of major bleeding (ARD, —3.7 incident cases
per 1000 person-years; RR, 0.69 [0.50-0.96]; Figure 2).
Both midterm DAPT and short-term DAPT followed by
aspirin monotherapy showed no significant differences
versus 12-month DAPT. In comparison with extend-
ed-term DAPT, 12-month DAPT, midterm DAPT, and
short-term DAPT followed by aspirin or P2Y12 inhibitor
monotherapy were associated with a reduced risk of
major bleeding (Table XIX in the Data Supplement).

Net Clinical Benefit

Figure 3 illustrates the risk of major bleeding versus Ml of
different DAPT strategies in comparison with 12-month
DAPT. The net clinical benefit favored short-term DAPT
followed by P2Y12 inhibitor monotherapy for compa-
rable effectiveness (MI) with better safety (fewer major
bleeding events) in the entire cohort. In patients with
ACS, the net benefit favored extended-term DAPT, giv-
en reduced risk of MI and nonsignificant risk of major
bleeding in comparson with 12-month DAPT.

Secondary Outcomes

MACE and Definite or Probable Stent Thrombosis
Compared with 12-month DAPT, extended-term DAPT
was associated with a reduced risk of MACE (ARD,
—1.8 incident cases per 1000 person-years; RR, 0.83
[0.70-1.00]), whereas, midterm DAPT, short-term DAPT
followed by aspirin monotherapy, and P2Y12 inhibitor

Midterm [Aspirin] Short-Term [P2Y 12
Extended-Term Midterm [Aspirin] Versus Extended- Short-Term [Aspirin] Inhibitor] Versus

Characteristics Versus 12-Month Versus 12-Month Term Versus 12-Month 12-Month
No. of trials (patients) 5(20351) 8(15020) 3(7099) 4(7514) 4(29089)
Age, y, mean (SD) 62.8(1.13) 62.7 (2.63) 65.4(2.7) 62.7 (2.8) 65.6 (1.9)
Women, % 23.1 27.5 23.1 43.1 239
Type of P2Y12 inhibitor, %

Clopidogrel 90.9 84.3 99.3 80.3 46.3

Ticagrelor 14.2 9.9 0.1 16.0 72.6

Prasugrel 10.9 9.4 0.6 33 14.2

Oral anticoagulant 0.0 0.0 1.6 0.7 0.0
Drug-eluting stent, %

Sirolimus-eluting stent 32.6 9.9 0.0 14.3 0.0

Paclitaxel-eluting stent 21.7 0.4 8.3 0.0 0.2

Everolimus-eluting stent 36.1 39.7 41.6 43.3 74.5

Zotarolimus-eluting stent 14.9 29.1 8.3 85.0 0.25

Biolimus-eluting stent 0.0 26.7 50.0 0.0 42.4
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Myocardial infarction

Risk Ratio [95% CI]

Favors Treatment Favors Comparator

Treatment Comparator Absolute RD [95% CI] RR [95% CI]
Extended-term 38[6.1,-14] 0.68 [0.54, 0.87] —_
Mid-term [Aspirin] 1.2[1.5,3.7] 1.11[0.86, 1.45] — =
Short-term [Aspirin] vs 12-month 22[1.1,54] 1.24[0.89, 1.72) | ;
Short-term [P2Y12 Inhibitor] 0.3 [2.5, 2.0] 0.97 [0.78, 1.22]
0.75 1 15

Major bleeding Risk Ratio [95% CI]

Favors Treatment Favors Comparator
Treatment Comparator Absolute RD [95% CI] RR [95% CI]
Extended-term 49[1.4, 8.3 163 [1.15, 2.30] e
Mid-term [Aspirin] 16 5.7, 2.5] 0.85 [0.56, 1.28] T —
Short-term [Aspirin] vs 12-month 4.1[-85,0.4] 0.67 [0.43, 1.04] S —
Short-term [P2Y12 Inhibitor] 3.7[-7.0,-04] 0.69 [0.50, 0.96] e

I 1
0.5 1 2

Figure 2. Network meta-analyses for myocardial infarction and major bleeding.

Midterm [aspirin] represents discontinuation of DAPT at midterm followed by continuation of aspirin. Short-term [aspirin] represents discontinuation of DAPT
at short term followed by continuation of aspirin. Short-term [P2Y12 inhibitor] represents discontinuation of DAPT at short term followed by continuation of
P2Y12 inhibitor. Absolute risk differences are reported as incident cases per 1000 person-years. DAPT indicates dual antiplatelet therapy; RD, risk difference;

and RR, risk ratio.

monotherapy showed no significant differences (Fig-
ure 4). In comparison with extended-term DAPT, mid-
term DAPT, and short-term DAPT followed by aspirin
or P2Y12 inhibitor monotherapy were not associated
with higher risk of MACE (Table XIX in the Data Supple-
ment). In terms of definite or probable stent throm-
bosis, in comparison with 12-month DAPT, extended-
term DAPT reduced the risk of definite or probable
stent thrombosis (ARD, -5.9 incident cases per 1000
person-years; RR, 0.55 [0.35-0.87]); whereas, midterm
or short-term DAPT followed by aspirin or P2Y12 in-
hibitor monotherapy showed no significant differences
(Figure 4). In comparison with extended-term DAPT,
12-month DAPT, midterm DAPT, and short-term DAPT
followed by aspirin were associated with higher risks of
definite or probable stent thrombosis. However, this ef-
fect was not observed with the use of short-term DAPT
followed by P2Y12 inhibitor monotherapy.

Cardiovascular or All-Cause Mortality
Cardiovascular and all-cause mortality were similar in
extended-term DAPT, 12-month DAPT, midterm DAPT,
or short-term DAPT followed by aspirin or P2Y 12 inhibi-
tor monotherapy (Figure 4).

Cerebrovascular Accident and Repeat
Revascularization

Cerebrovascular events (Figure 4) or repeat revascular-
ization (Figure Il in the Data Supplement) were similar in

Circulation. 2020;142:1425-1436. DOI: 10.1161/CIRCULATIONAHA.120.046308

extended-term DAPT, 12-month DAPT, midterm DAPT,
or short-term DAPT followed by aspirin therapy or
P2Y12 inhibitor monotherapy.

Net Adverse Clinical Events

In comparison with 12-month DAPT, extended-term
DAPT, midterm DAPT, and short-term DAPT followed
by aspirin monotherapy showed no significant differ-
ences (Figure 4). Conversely, short-term DAPT followed
by P2Y12 inhibitor monotherapy had a lower risk of
NACE than 12-month DAPT (ARD, —3.1 incident cases
per 1000 person-years; RR, 0.74 [0.57-0.96]).

Outcomes in Patients With ACS

In comparison with 12-month DAPT, extended-term
DAPT was associated with a reduced risk of Ml (ARD,
—8.7 incident cases per 1000 person-years; RR, 0.42
[0.27-0.65]), whereas, midterm to short-term DAPT fol-
lowed by aspirin monotherapy or short-term DAPT fol-
lowed by P2Y12 inhibitor monotherapy showed no sig-
nificant differences (Figure Ill and Table XX in the Data
Supplement). For major bleeding, in comparison with
12-month DAPT, extended-term DAPT, midterm DAPT,
and short-term DAPT followed by aspirin monotherapy
showed no significant differences. However, short-term
DAPT followed by P2Y12 inhibitor monotherapy versus
12-month DAPT was associated with a lower risk of ma-
jor bleeding (ARD, —4.4 incident cases per 1000 person-
years; RR, 0.64 [0.46-0.90]). There were no significant
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Figure 3. Net clinical benefit.

Risk ratios of different DAPT strategies in comparison with 12-month DAPT (reference) and associated 95% confidence intervals are plotted. Major bleeding is
on the x axis and myocardial infarction is on the y axis. A and B represent comparison in total cohort and acute coronary syndrome cohort, respectively. DAPT

indicates dual antiplatelet therapy; and RR, risk ratio.

differences with respect to cardiovascular or all-cause
mortality between the different DAPT strategies.

Ranking of Treatment Strategies

Extended-term DAPT was ranked the best strategy for
reducing Ml (P score, 0.98; Figure 5), MACE (P score,
0.90), and definite or probable stent thrombosis (P
score, 0.98), but least effective for limiting major bleed-
ing (P score, 0.01). Short-term DAPT followed by aspi-
rin (P score, 0.82), and P2Y12 inhibitor monotherapy
(P score, 0.80) were ranked the best strategies for re-
ducing major bleeding. Short-term DAPT followed by
P2Y12 inhibitor monotherapy was ranked the best
strategy for reducing NACE (P score, 0.97), and sec-
ond best for reducing Ml (P score, 0.54) and MACE (P
score, 0.80). Rankograms for the remaining outcomes
are reported in Figure IV in the Data Supplement. Sen-
sitivity analysis showed that, in the short-term DAPT
followed by P2Y12 inhibitor group, clopidogrel was

1430 October 13, 2020

ranked the best strategy for limiting major bleeding (P
score, 0.87) and NACE (P score, 0.88), whereas ticagre-
lor was ranked best strategy for reducing Ml (P score,
0.68) and MACE (P score, 0.73). In patients with ACS,
extended-term DAPT was the best strategy for reducing
MI (P score, 0.91), whereas short-term DAPT followed
by P2Y12 inhibitor monotherapy was ranked the best
strategy for limiting major bleeding (P score, 0.82; Table
XXIll'in the Data Supplemental).

Sensitivity Analyses

Sensitivity analyses did not affect the estimates in terms
of Ml or major bleeding with short-term DAPT followed
by P2Y12 inhibitor monotherapy in comparison with
12-month DAPT (Table XXI in the Data Supplement).
One-month DAPT followed by P2Y12 inhibitor mono-
therapy was associated with a lower risk of any bleed-
ing events than 12-month DAPT (RR, 0.28 [0.12-0.67]),
or 3-month DAPT followed by aspirin monotherapy

Circulation. 2020;142:1425-1436. DOI: 10.1161/CIRCULATIONAHA.120.046308



Khan et al DAPT After PCI
Cardiovascular mortality All-cause mortality
Risk Ratio [38% CI] Risk Ratio [35% C1]
Favors Treatment  Favors Comparator Favors Treatment  Favors Comparator
Treatment Comparator ‘Absolute RO [95% CI]  RR [85% CI] Treatment Comparator Absolute RD [35% CI]  RR [95% CI]
Extended-term 0734, 20] 093 071, 1.29] —E— Extendedorm 09[10,28] 109090, 132] —
WMid-term [Aspiin] 0&140.25) 0.93 (067, 1.28) —s— Widterm Pepin] T3 [26.20] 097 (0.17.1.22] —_—
Shortterm [Aspirin] Vs 12-month 00[43.4 100 [0.65, 153] _ Short-term [Aspifin] va 12-m08m 00128, 28 1.00(0.75, 1.38] —
Short-term [P2Y 12 Inhibitor] ZE[6. 1] 076 051, 1.12] —e Shart term [P2Y 12 Inhibitoe] 1026, 05] 0,90 0.7 1.05] —_—
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Figure 4. Network meta-analyses for secondary end points.

Midterm [aspirin] represents discontinuation of DAPT at midterm followed by continuation of aspirin. Short-term [aspirin] represents discontinuation of DAPT at
short term followed by continuation of aspirin. Short-term [P2YY12 inhibitor] represents discontinuation of DAPT at short term followed by continuation of P2Y12
inhibitor. Absolute risk differences are reported as incident cases per 1000 person-years. DAPT indicates dual antiplatelet therapy; MACE, major adverse cardiovas-
cular events; NACE, net adverse clinical events; RD, risk difference; and RR, risk ratio.

(RR, 0.37 [0.14-0.95]). Three-month DAPT followed
by P2Y12 inhibitor monotherapy was also associated
with a lower risk of any bleeding events than 12-month
DAPT (RR, 0.57 [0.47-0.69]). However, this effect was
not consistent between 3-month DAPT followed by as-
pirin monotherapy versus 12-month DAPT. For ischemic
end points, there were no significant differences be-
tween 1 and 3 months of DAPT followed by P2Y12 in-
hibitor monotherapy, 3-month DAPT followed by aspi-
rin monotherapy, and 12-month DAPT. Extended-term
DAPT remained superior in terms of Ml in comparison
with 12-month DAPT in all sensitivity analyses, with the
exception of patients with high risk for bleeding and
recurrent MACE.

Network Consistency and Heterogeneity

For the total population, heterogeneity was low for
most of the primary and secondary outcomes (° <25%).
In patients with ACS, heterogeneity varied from low to
moderate (0%-40%). Network analyses showed con-
sistency between direct and indirect evidence for all
outcomes except all-cause mortality (P=0.02).

DISCUSSION

The principal results of the present network meta-
analysis of 24 trials with 79073 patients and 112387
patient-years of follow-up are that among patients who
underwent PCl with DES, short-term DAPT followed by
P2Y12 inhibitor monotherapy was noninferior for M,
MACE, and mortality, and superior for major bleeding
and NACE, in comparison with 12-month DAPT. In the

Circulation. 2020;142:1425-1436. DOI: 10.1161/CIRCULATIONAHA.120.046308

short-term DAPT followed by P2Y12 inhibitor mono-
therapy group, ticagrelor influenced the ischemic end
points, whereas the reduction in bleeding was pre-
dominantly driven by clopidogrel. Both midterm and
short-term DAPT followed by aspirin monotherapy had
similar safety and effectiveness in comparison with
12-month DAPT, and better safety than extended-term
DAPT, however, these strategies had a higher risk of
Ml and stent thrombosis than extended-term DAPT.
Extended-term DAPT reduced ischemic end points but
at the cost of more frequent major bleeding events,
with the exception of the ACS subgroup. None of the
DAPT durations and strategies were associated with dif-
ferences in either cardiovascular or all-cause mortality.
These findings were consistent across various sensitivity
analyses.

Sensitivity analysis favored 1 to 3 months of DAPT
followed by P2Y12 inhibitor monotherapy for reducing
bleeding and having comparable cardiovascular out-
comes in comparison with 12 months of DAPT. Deesca-
lation of DAPT to P2Y 12 inhibitor monotherapy within
1 to 3 months after PCI with DES is a relatively new
approach that has been tested in 4 recent trials.>® The
STOPDAPT-2 trial (Short and Optimal Duration of Dual
Antiplatelet Therapy After Everolimus-Eluting Cobalt-
Chromium Stent) and SMART-CHOICE trial (Smart An-
gioplasty Research Team: Comparison Between P2Y12
Antagonist Monotherapy versus Dual Antiplatelet Ther-
apy in Patients Undergoing Implantation of Coronary
Drug-Eluting Stents) tested a noninferiority hypothesis
of deescalation of short-term DAPT (aspirin plus clopi-
dogrel for 1 month and 3 months, respectively) to clop-
idogrel monotherapy in comparison with 12-month
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Figure 5. Rankograms for clinical outcomes.

Mid-term [aspirin] represents discontinuation of dual antiplatelet therapy at midterm followed by continuation of aspirin. Short-term [aspirin] represents discon-
tinuation of dual antiplatelet therapy at short term followed by continuation of aspirin. Short-term [P2Y12 inhibitor] represents discontinuation of dual antiplatelet
therapy at short term followed by continuation of P2Y12 inhibitor. MACE indicates major adverse cardiovascular events; and NACE, net adverse clinical events.

DAPT for major ischemic end points.>” GLOBAL LEAD-
ERS (open label, randomized, controlled, multicentered
superiority trial exploring 2 treatment strategies of
short-term DAPT [1-month] followed by ticagrelor
monotherapy versus standard DAPT [12-month] fol-
lowed by aspirin monotherapy in patients undergoing
PCl with DES) tested a superiority hypothesis of dees-
calation of short-term DAPT (aspirin plus ticagrelor for
1 month followed by ticagrelor monotherapy) for isch-
emic end points.® TWILIGHT (Ticagrelor with Aspirin or
Alone in High-Risk Patients after Coronary Interven-
tion) tested a superiority hypothesis of deescalation of
short-term DAPT (aspirin plus ticagrelor for 3 months
followed by ticagrelor monotherapy) for major bleed-
ing events.® The STOPDAPT-2, SMART-CHOICE, and
TWILIGHT trials all demonstrated significant reductions
in bleeding, with similar rates of ischemic end points
with short-term DAPT followed by P2Y12 inhibitor
monotherapy.>®® Conversely, GLOBAL LEADERS failed
to demonstrate the superiority of the short-term DAPT
strategy in comparison with 12-month DAPT duration.®
Possible explanations for this discordance include dif-
ferences in follow-up duration after randomization (2
years in GLOBAL LEADERS versus 1 year in the others),
lack of adjudication of clinical events in GLOBAL LEAD-
ERS, and nonadherence to ticagrelor monotherapy in
~20% of patients in GLOBAL LEADERS in the short-
term DAPT arm.® Later, the centrally adjudicated data
were reported in GLASSY (GLOBAL LEADERS Adjudi-
cation Sub-Study) which showed that 1-month DAPT
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was noninferior to 12-month DAPT at preventing the
composite end point of all-cause death, MI, stroke, or
urgent target vessel revascularization.®®

Our results showed that 1-month DAPT followed by
P2Y12 monotherapy was superior to 3-month DAPT
followed by aspirin monotherapy in limiting the bleed-
ing risk. Previous data have favored P2Y12 inhibitor
monotherapy over aspirin for its superior safety and ef-
ficacy profile.?® In the CAPRIE trial (Clopidogrel versus
Aspirin in Patients at risk of Ischemic Events), clopido-
grel reduced MACE and hospitalization for gastroin-
testinal bleeding in comparison with 325 mg aspirin
in patients with history of cardiovascular disease.33”
With the advancement in stent technology and im-
proved pharmacological therapies, early deescalation
of DAPT to P2Y12 inhibitor monotherapy might be
an optimal strategy after PCl with DES in selected
patients, especially those at higher bleeding risk but
lower ischemic risk.

Our results extend the findings from previous meta-
analyses.’338 A recent network meta-analysis by Yin et
al®® showed a similar risk of ischemic events between
short-term (<6-month) and 12-month DAPT, with a
higher risk of bleeding events in the 12-month DAPT
group. In the ACS subgroup in that meta-analysis,®
short-term DAPT showed similar effectiveness and
safety versus 12-month DAPT, whereas extended-term
(>12-month) DAPT was associated with increased mor-
tality in comparison with short-term DAPT in newer-
generation stents. That meta-analysis varied from the
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current meta-analysis based on the stratification of
DAPT into different groups and fewer trials (17 trials).
Another meta-analysis by Navarese and colleagues'
showed a similar risk of ischemic events with a lower
risk of bleeding complications with shorter DAPT dura-
tion in comparison with 12 months of DAPT, however,
the definition of short-term (<12-month) DAPT was
different than in our study. A more recent aggregate
level meta-analysis of 6 trials was in keeping with our
report, demonstrating better ischemic profile with >1-
year DAPT at the price of higher bleeding events.'

The strength of the current network meta-analysis
is the incorporation of the most recent clinical trials.
These findings can be reassuring for physicians, con-
sidering that short DAPT duration followed by P2Y12
inhibitor monotherapy appeared to be safe with no
excess risk of ischemia for carefully selected patients
without ACS. Preliminary data have also signaled ad-
equate antiplatelet efficacy with the use of a lower
dose of ticagrelor 1 month after acute MI.3®> However,
in the absence of clinical data, cautious interpretation
is still required before applying this dose of ticagrelor to
high-risk patients, including those with ACS and com-
plex chronic coronary syndrome (eg, left main disease
or multiple stents).*® A multidimensional approach en-
compassing aggressive risk factor management, use of
potent P2Y12 inhibitors, contemporary stents, and op-
timal procedural techniques might further enable the
benefits of short-term DAPT to be realized while ensur-
ing low adverse ischemic complications.® The current
study also provided evidence favoring extended-term
therapy for ischemic events, which may be appropriate
for certain patients who are at a higher risk of cardio-
vascular events after PCl and low risk of bleeding, such
as those presenting with ACS or with diabetes mellitus
or at high ischemic risk in whom several trials support
the concept of extended-duration dual antithrombotic
therapy.#'-%® Nonetheless, we advocate a personalized
approach considering each patient’s relative and abso-
lute risks of ischemia and bleeding when deciding on
the optimal duration of DAPT after PCI.%°

Limitations

The present study has several limitations. This network
meta-analysis generated evidence from study-level data
only. Only 8 of the 24 trials were designed to test the
superiority of different DAPT strategies; the remainder
were powered for noninferiority. Time of randomiza-
tion varied substantially across the trials. Many trials did
not randomly assign patients at the time of DAPT versus
single-agent allocation, with randomization occurring
either months before or at the time of PCl, thereby in-
cluding the period when all patients were on DAPT."
This may bias the results toward the null. In general,
lower rates of ischemic events were observed than
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anticipated in most of the trials, resulting in limited
statistical power for ischemic and mortality outcomes.
Moreover, the baseline health status, indications for
PCl, definitions of clinical end points, and duration of
follow-up were heterogeneous across the trials, add-
ing imprecision. There was a paucity of data for the
ACS cohort, and we had to rely on subgroup analy-
ses, patient-level meta-analyses, or post hoc analyses to
generate evidence. Therefore, all these analyses must
be considered exploratory in view of limited statistical
power. In conformity, given limited data, we could not
perform analyses for patients with stable CAD, or some
important end points such as noncardiovascular mor-
tality or definite stent thrombosis. Noncardiovascular
mortality can influence cardiovascular mortality and all-
cause mortality. Certain aspects limit the generalizabil-
ity of the results. In most of the trials, DAPT discontinu-
ation was followed by aspirin monotherapy and only
4 trials were designed for continuing P2Y12 inhibitor
monotherapy, and all of these compared short-term
(1- or 3-month) DAPT with 12-month DAPT. Most trials
used clopidogrel, whereas the overall prevalence of ti-
cagrelor and prasugrel use was only #8.5% and 5.2%,
respectively, although a recent meta-analysis suggested
that only ticagrelor reduced mortality in ACS.*° The
proportion of women varied from as low as 17.1% to
37.1%. Few studies included patients with first-gen-
eration DES, in which any benefits of extended-term
DAPT might be greater than with present-generation
DES. Patients with ACS enrolled in most trials were at
low risk. Last, network meta-analysis in part uses in-
direct evidence between multiple treatments, allowing
comparisons to be made when direct trial evidence is
limited. This approach respects randomization but does
not represent randomized evidence.

Conclusions

Among patients undergoing PCl with DES, extended-
term DAPT was effective in reducing Ml at the expense
of more major bleeding events. Short-term DAPT fol-
lowed by P2Y12 inhibitor monotherapy was associ-
ated with reduced bleeding rates and was noninfe-
rior for ischemic outcomes compared with 12-month
but not extended-term DAPT. In comparison with
12-month DAPT, the net clinical benefit appears to
favor short-term DAPT followed by P2Y12 inhibitor
monotherapy in patients similar to the ones included
in these trials. However, extended-term DAPT in pa-
tients with ACS or at a higher risk of recurrent isch-
emic MACE is still warranted in patients selected to
be at low bleeding risk.
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The Data Supplement is available with this article at https://www.ahajournals.
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