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Background: Debates persist regarding the optimal duration of dual antiplatelet therapy (DAPT)
after percutaneous coronary intervention (PCI) in coronary artery disease (CAD). Recent trials
have introduced a novel approach involving P2Y12 inhibitor monotherapy with ticagrelor or
clopidogrel, after a short DAPT. However, the effectiveness and safety of this strategy remains to
be established. We aimed to perform a meta-analysis comparing monotherapy with P2Y12 in-
hibitors versus standard DAPT in patients undergoing PCI at 12 months.

Methods: Multiple databases were searched. Six RCTs with a total of 24877 patients were
included. The primary endpoint was all-cause mortality at 12 months of follow-up. The secondary
endpoints were cardiovascular mortality, myocardial infarction, probable or definite stent
thrombosis, stroke events, and major bleeding. The study is registered with PROSPERO
(CRD42024499529).

Results: Monotherapy with P2Y12 inhibitor ticagrelor significantly reduced both allcause mor-
tality (HR 0.71, 95 CI [0.55-0.91], P = 0.007) and cardiovascular mortality (HR 0.66, 95% CI
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[0.49-0.89], P = 0.006) compared to standard DAPT. In contrast, clopidogrel monotherapy did
not demonstrate a similar reduction. The decrease in mortality associated with ticagrelor was
primarily due to a lower risk of major bleeding (HR 0.56, 95% CI [0.43-0.72], P < 0.001), while
the risk of myocardial infarction (MI) remained unchanged (HR 0.90, 95% CI [0.73-1.11], P =
0.32). The risk of stroke was found to be similar across treatments.

Conclusions: In comparison to standard DAPT, P2Y12 inhibitor monotherapy with ticagrelor may
lead to a reduced mortality. The clinical benefits are driven by a reduction of bleeding risk
without ischemic risk trade-off.

Introduction

Dual antiplatelet therapy (DAPT) is the cornerstone in patients with coronary artery disease (CAD) undergoing percutaneous
coronary intervention (PCI) with the scope of treating or preventing atherothrombotic events.'

The need to balance the thrombotic risk, particularly during the first month after drug-eluting stent (DES) implantation, with the
concurrent bleeding risk of the patient, has led to the development of different and personalised antithrombotic therapy strategies.”

Recently, trials have suggested that monotherapy with P2Y12 inhibitors and discontinuing aspirin after a short course of dual
antiplatelet therapy (DAPT), might be a promising option. However, these studies were not specifically designed to evaluate individual
endpoints.® Moreover, the question of whether the particular P2Y12 inhibitor chosen for monotherapy has a distinct influence on
safety and efficacy remains a topic of discussion.

P2Y12 inhibitors play a crucial role in preventing thrombotic events by inhibiting platelet P2Y12 receptors.” Most studies have
evaluated the efficacy of DAPT therapy after PCI, and currently only a limited number of trials have evaluated the efficacy of a single
P2Y12 inhibitor after P2Y12 inhibitor monotherapy in patients undergoing PCL° '° Thus, the evaluation of individual outcomes is
crucial to ascertain the comparative efficacy and safety of P2Y12 monotherapy versus standard DAPT. We aimed to perform a
meta-analysis of randomized controlled trials (RCTs) investigating the clinical outcomes of P2Y12 monotherapy versus standard
DAPT.

Methods

The current study adhered to established guidelines for systematic reviews and meta-analyses, as described in the published
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) recommendations.’' The current meta-analysis is
registered in the International Prospective Register of Systematic Reviews (PROSPERO) under the registration number
CRD420244995209.

Search strategy

Six databases were used to search for RCT studies: MEDLINE, EMBASE, TCTMD, ClinicalTrials.gov, Scopus, Embase, and Cochrane
Library in the month of December 2023. The search criteria encompassed trials comparing P2Y;5 monotherapy vs standard DAPT. The
studies were selected from databases by two reviewers who independently scanned the titles and abstracts. In addition to electronic
searches, we manually examined the references of selected studies and meta-analyses to identify any additional eligible studies.

Backward snowballing was performed and abstracts from major congress proceedings were searched. Published meta-analyses on
the subject were screened, and the data critically appraised and cross-checked with the original studies. To ensure comprehensive
coverage, we also searched conference abstracts from medical proceedings, including the American Heart Association, the American
College of Cardiology, the European Society of Cardiology, Transcatheter Therapeutics (TCT), Transcatheter Valve Therapies, and
EuroPCR. Eligible studies were selected by comparing individual studies with inclusion and exclusion criteria and then evaluating full-
text studies. The search strategy for the studies is shown in the Table I and Fig. 1 in the Supplement.

Inclusion criteria

The main inclusion criteria were: 1) patients with an age >18 years with acute coronary syndrome (ACS) or chronic coronary
syndrome (CCS) undergoing PCI; 2) only RCTs according to the intention-to-treat analysist; 3) comparisons between P2Y12 mono-
therapy (< 3 months) followed by P2Y;5 monotherapy versus standard DAPT (12 months) according to the intention-to-treat analysis;
4) considering clinical outcomes as all-cause mortality, cardiovascular mortality, major bleeding, myocardial infarction, stroke events,
probable or definite stent thrombosis.

To enhance the accuracy and reduce the risk of bias in adjudication'? we only included studies where events were reviewed by a
dedicated event committee. Consequently, we did not include the GLOBAL LEADERS study, an open-label study that relied on
investigator-reported events and lacked 12-month reported time-to-event outcome data. Instead, we selected the Adjudicated-Events
study from the parent GLOBAL LEADERS trial, the GLASSY study’In GLASSY, an independent clinical-event adjudication committee,
unaware of the participants’ group assignments or the trial’s primary outcomes, categorized the events. The clinical outcomes estimate
for GLASSY were derived from a prior analysis, which was based on individual patient data provided by the chief investigators.'®
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Exclusion criteria were: 1) P2Y;, monotherapy followed by aspirin monotherapy versus standard DAPT; 2) no prevalence of a
single P2Y;, type during SAPT; 3) studies evaluating antiplatelet therapy in patients undergoing coronary artery bypass; 4) studies
evaluating de-escalation strategies; 5) observational studies.

Endpoints

The primary endpoint of our analysis is all-cause mortality using data obtained from individual trials. The secondary selected
endpoints are cardiovascular mortality, myocardial infarction, probable or definitive stent thrombosis, stroke events, and major
bleeding during the first 12 months of follow-up. Outcome definitions are those reported in the individual trials.

Data extraction

Two investigators (MC and AS), not involved in any of the selected studies, independently extracted data using predefined forms,
assessed the accuracy of the abstractions, and resolved any discrepancies by consensus after discussion with a third investigator (EPN).
The studies that were excluded by a classification with relative justification. One unblinded investigator, for each RCT included in the
evaluation, extracted the following data: first author, study year, participant characteristics, study design, sample size, strategies
therapy, outcomes measures at follow-up.

Data analysis

In our analysis, we used the Cochrane Risk of Bias 2.0 tool to evaluate included RCTs.'* We conducted an outcomes analysis on an
intention-to-treat basis. For clinical outcomes, we pooled hazard ratios (HRs), along with their 95 % confidence intervals (CI) which
account for time-to event data and follow-up. Twelve-month follow-up data were abstracted. For the meta-analysis, pooled HRs were
calculated using the DerSimonian and Laird random effects model. Heterogeneity was assessed by the Cochran Q test and I2 statistic,
with an I2 value of 0 % indicating no observed heterogeneity, up to 25 % low heterogeneity, 26-50 % moderate heterogeneity, and
above 50 % high heterogeneity. The potential publication bias was estimated visually and by linear regression.’ The trials were
classified into two groups based on P2Y12 inhibitors. Significance testing was performed at a two-tailed 5 % significance level.!® To
strengthen evidence and account for uncertainty, a meta-analysis using Bayesian hierarchical methods, with a random-effects model,
and Cauchy priors was conducted pooling HRs of each individual trial. Four chains with 2000 iterations were used to estimates
Bayesian results for all-cause mortality. Pooled Bayesian posterior HRs and their 95 % credible intervals were calculated. Sensitivity
analyses for mortality were performed by excluding each study at time. Analyses were conducted using R Project version 4.0.2 for

Table 1
Key trial characteristics.

TRIAL Patients  Study Design Presentation  Event adjudication P2Yo Standard DAPT

inhibitor definition

TWILIGHT 7519 Randomized, ACS External independent committee, unaware Ticagrelor 15-month DAPT
double-blind CCS of the treatment group assignments. (ticagrelor)
placebo-
controlled,
multicenter trial

TICO 3056 Randomized, investigator- ACS Independent clinical event committee Ticagrelor 12-month DAPT
initiated, multicenter, blinded to the treatment assignments and (ticagrelor)
unblinded trial. primary results of the trial

STOP DAPT-2 3045 Multicenter, ACS Independent clinical event committee Clopidogrel 12-month DAPT
open-label, CCS blinded to randomized treatment (clopidogrel)
randomized trial group.

SMART 2993 Investigator-initiated, ACS Independent clinical event adjudication Clopidogrel 12-month DAPT

CHOICE multicenter, open-label, CCS committee, unaware of the study-group (clopidogrel)
noninferiority, randomized assignments.
study.

T-PASS 2850 Investigator-initiated, ACS Independent clinical-event adjudication Ticagrelor 12-month DAPT
multicenter, open-label, committee whose members were unaware (ticagrelor)
randomized clinical trial of the assignment group or the primary

results of the trial.
GLASSY/ 7585 Investigator-initiated, ACS GLASSY: independent Ticagrelor 12-month DAPT
GLOBAL multicenter, open-label, CCS clinical-event adjudication committee, (ticagrelor)
LEADERS randomized clinical trial unaware of the assignment

group or the primary results of the trial.

ACS= acute coronary syndrome; CCS= chronic coronary syndrome; TWILIGHT= Ticagrelor with Aspirin or Alone in High-Risk Patients after Coronary
Intervention; TICO= Ticagrelor Monotherapy After 3 Months in the Patients Treated With New Generation Sirolimus Stent for Acute Coronary
Syndrome; STOP DAPT-2= ShorT and OPtimal Duration of Dual AntiPlatelet Therapy-2 Study; SMART CHOICE= Comparison Between P2Y12
Antagonist Monotherapy and Dual Antiplatelet Therapy After DES; T-PASS= Ticagrelor Monotherapy in PAtients Treated With New-generation Drug-
eluting Stents for Acute Coronary Syndrome; GLASSY= GLOBAL LEADERS Adjudication Sub-Study.
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statistical computing and JASP version 0.16.4.
Results
Study selection and patient population

Six trials were included with a total of 24877 patients randomly assigned to P2Y12 monotherapy (n = 13297) or standard DAPT
(n=11580) were included.” '° Trial follow-up was 12 months. Majority of trials included both patients with ACS and patients with
stable coronary artery disease. Two studies enrolled only patients with ACS. In four trials ticagrelor was administered as P2Y12
monotherapy, whereas clopidogrel in two. The key characteristics of the included trials are presented in the Table 1. The risk of bias
assessment is reported in Table II in the Supplement. Egger’s test was not significant and did not provide evidence of publication bias
for any of the explored outcomes (Table III in the Supplement).

We stratified patients into two groups: the ticagrelor group and the clopidogrel group. In the P2Y12 monotherapy arm, there were
10302 ticagrelor groups and 2995 clopidogrel groups, compared to the 8673 ticagrelor groups and 3007 clopidogrel group in the
standard DAPT arm.

Mortality
All-cause mortality

A total of 6 trials including 24877 patients contributed to all-cause mortality. Overall, 160 of 13297 patients (1.20 %) randomised
to P2Y;2 monotherapy vs 165 of 11580 patients (1.42 %) randomized to standard DAPT experienced death for all cause with dif-
ferences between strategies therapies (HR 0.81, 95 % CI [0.64-1.03], P=0.08) (Fig. 1A) and with low statistical heterogeneity
observed (12:3 %).

In the analysis by type of P2Y; inhibitor, compared to standard DAPT, P2Y12 monotherapy with ticagrelor significantly reduced
the risk of all-cause mortality (1.14 % vs 1.50 %, HR 0.71[0.55-0.91]), but not P2Y;5 monotherapy with clopidogrel (1.40 % vs 1.19 %,

A Study event P2Y12total P2Y12 event DAPT total DAPT All-cause mortality HR 95%-Cl Weight
TWILIGHT 34 3555 45 3564 — 0.75 [0.48;1.18] 23.1%
TICO TRIAL 16 1527 23 1529 ——&——7— 0.70 [0.37;1.32] 12.6%
T-PASS 14 1426 14 1424 —_— 1.00 [0.48,2.10] 9.6%
GLASSY 54 3794 47 2056 —— 0.62 [0.42;0.92] 28.8%

Ticagrelor effect: z=-2.67 (p = 0.007)

STOPDAPT-2 21 1500 18 1509 1.18 [0.683;2.21] 13.0%
SMART-CHOICE 21 1495 18 1498 — 1.18 [0.63;2.21] 13.0%
———
Clopidogrel effect: z=0.73 (p = 0.46)
Random effects model 160 13297 165 11580 ~ar 0.81 [0.64; 1.03] 100.0%
Heterogeneity: 12=3%, 1% = 0.01 12, p=0.40 I
Test for overall effect: z=-1.70 (p = 0.08) 0.5 1 2
Favors P2Y12 Favors DAPT
Study event P2Y12 total P2Y12 event DAPT total DAPT CV mortality HR 95%-Cl Weight
B :
TWILIGHT 26 3555 37 3564 —-—— 0.70 [0.43; 1.16] 30.3%
TICO TRIAL 7 1527 12 1529 —&—+—7F— 0.58 [0.23;1.48] 8.6%
T-PASS 6 1426 9 1424 —_— 0.67 [0.24,1.88] 7.0%
GLASSY 40 3794 34 2056 —— 0.64 [0.40;1.01] 34.8%
’:
Ticagrelor effect: z=-2.70 (p =0.006) {
STOPDAPT-2 8 1500 8 1509 1.01 [0.38;2.69] 7.8%
SMART-CHOICE 11 1495 13 1498 L 0.86 [0.38;1.91] 11.4%
—
Clopidogrel effect: z=-0.27 (p = 0.78)
Random effects model 98 13297 113 115680 - 0.70 [0.53;0.92] 100.0%
Heterogeneity: ?=0%, 7 =0, p =095
Test for overall effect: z=-2.55 (p =0.01) 0.5 1 2

Favors P2Y12 Favors DAPT

Fig. 1. Individual and summary hazard ratios (HRs) with their confidence intervals (CI) for all cause (panel A) and CV mortality (panel B) of studies
comparing P2Y12 monotherapy vs standard DAPT stratified by P2Y12 inhibitor type. DAPT= dual antiplatelet therapy. HR = hazard ratio. CI =
confidence interval. DAPT= dual antiplatelet therapy. P2Y12 = P2Y12 inhibitor monotherapy.
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HR 1.18 [ 0.76-1.84]) (Fig. 1A).

Cardiovascular mortality

A total of 6 trials including 24877 patients contributed to cardiovascular mortality. Overall, 98 of 13297 patients (0.73 %)
randomised to P2Y12 monotherapy vs 113 of 11580 patients (0.97 %) randomized to standard DAPT died from cardiovascular cause.
There was no statistical heterogeneity (I>=0 %). cardiovascular mortality was significantly reduced with P2Y12 monotherapy (HR
0.70 [95 % CI 0.53-0.92], P=0.95) (Fig. 1B).

In the stratified analysis, compared to standard DAPT, P2Y;, monotherapy followed by ticagrelor significantly decreased the risk of
cardiovascular mortality (0.76 % vs 1.07 %, HR 0.66 [0.49-0.89]), than P2Y;, monotherapy with clopidogrel (0.63 % vs 0.69 %, HR
0.92 [ 0.49-1.71]) (Fig. 1B).

Sensitivity analyses for mortality

Consistent with the frequentist standard meta-analysis, a Bayesian meta-analysis showed that P2Y12 monotherapy was associated
with a reduction in all-cause mortality (HR 0.75 [ 95 % Cr[,0.52-1.01]) (Fig. 2A) that became significant with ticagrelor (HR 0.68 [95
% Crl, 0.44-0.93] and not with clopidogrel vs DAPT (HR 1.02 [95 % CrI, 0.25-1.72]. A significant CV mortality reduction was observed
with P2Y;5 monotherapy HR 0.67 [95 % Crl,0.43-0.91]) (Fig. 2B).

By a meta-regression analysis, the variation in the percentage of patients with ACS included across trials was found not to
significantly impact the results for the primary endpoint of mortality (p = 0.80, beta = -0.00) (Figure II in the Supplement).

Sensitivity analyses for all-cause and cardiovascular mortality conducted excluding one study at time, showed consistently
directional mortality reduction with P2Y;5 monotherapy vs DAPT (Figure III in the Supplement).

Myocardial Infarction

A total of 6 trials including 24877 patients contributed to the myocardial infarction outcome. Overall, 215 of 13297 patients (1.61
%) randomized to P2Y;, monotherapy vs 197 of 11580 patients (1.70 %) randomized to standard DAPT experienced a myocardial
infarction. Overall, there were no significant differences in myocardial infarction between strategies (HR 0.90 [0.74-1.09], P=0.72)
(Fig. 3).

In the stratified analysis by type of P2Y;, inhibitor, compared to standard DAPT, P2Y12 monotherapy with ticagrelor did not
increase the risk of myocardial infarction (1.85 % vs 1.97 %, HR 0.90 [0.73- 1.11]), nor clopidogrel (0.80 % vs 0.93 %, HR 0.87[ 0.49-
1.55]) (Fig. 3).

Major bleeding

A total of 6 trials including 24877 patients, contributed to the major bleeding outcome. Overall, 194 of 13297 patients (1.45 %)
randomized to P2Y;, monotherapy vs 295 of 11580 patients (2.54 %) randomized to standard DAPT had a major bleeding event. There
was moderate statistical heterogeneity (12=43 %). Overall, there were no significant differences in major bleeding between strategies
therapies (HR 0.55 [95 % CI 0.43-0.71], P=0.12) (Fig. 4).

In the stratified analysis, when compared to standard DAPT, P2Y;, monotherapy with ticagrelor significantly reduced major
bleeding (0.76 % vs 1.07 %, HR 0.66 [0.49-0.89]). Evidence on clopidogrel was limited to two trials, showing a nominal reduction in

A All-cause mortality B CV mortality

SMART-CHOICE

HR [95%, Crl]

HR [95%, Crl]

—_ 0.80[0.48,1.23]  gMART-CHOICE —_— .. 0.69 [0.37, 1.05]
STOPDAPT-2 —_— 0.79[0.49, 1.23]  STOPDAPT-2 —_— 0.69 [0.35, 1.06]
T-PASS —o—— 0.78[0.46, 1.18]  TWILIGHT —— | 0.68 [0.43, 0.93]
TWILIGHT —— 0.75[0.50, 1.00]  T.paSS —_— 0.67 [0.32, 0.99]
TICO TRIAL — 0.73[0.45,1.03] GLASSY ——— 0.66 [0.42, 0.90]
GLASSY —— | 0.69[0.47,0.89] T|CO TRIAL (P — 0.65 [0.32, 0.96]
Random effects ——— 075[0.52, 1.01]  Random effects ——— 0.67 [0.43, 0.91]

I
0.4

I I I I 1
06 08 10 12 14

Effect size p

I I i |
02 04 06 08 10 12

Effect size n

Favor P2Y12 Favor DAPT Favor P2Y12 Favor DAPT

Fig. 2. Individual and pooled log Bayesian hazard ratios and 95 % % credible intervals for all-cause (panel A) and CV mortality with P2Y12 in-
hibitor monotherapy vs DAPT (panel B). HR = hazard ratio. CrI = credible interval.
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Study event P2y12 total P2y12 event DAPT total DAPT Myocardial Infarction HR 95%-Cl Weight
TWILIGHT 95 3555 95 3564 —‘— 1.00 [0.75; 1.33] 46.8%
TICO TRIAL 6 1527 1 1529 ——=—H— 0.55 [0.20;1.48] 3.8%
T-PASS 7 1426 8 1424 —_— 0.88 [0.32;2.41] 3.8%
GLASSY 83 3794 55 2056 —- 0.82 [0.58;1.15] 32.8%

Ticagrelor effect: z=-0.99 (p=0.32)

STOP DAPT-2 13 1500 11 1509 —_—t— 1.19 [0.54;267] 6.0%

SMART-CHOICE 1 1495 17 1498 —_— 0.66 [0.31;1.40] 6.8%
e

Clopidogrel effect: z=-0.46 (p = 0.64) H

Random effects model 215 13297 197 11580 q 0.90 [0.74; 1.09] 100.0%

Heterogeneity: 1= 0%, = 0,p=072

Test for overall effect: z=-1.10 (p =0.26) 0.5 1 2

Favors P2y12 Favors DAPT

Fig. 3. Individual and summary hazard ratios (HRs) with their confidence intervals (CI) for myocardial infarction of P2Y12 monotherapy vs
standard DAPT stratified by P2Y12 inhibitor type. HR = hazard ratio. CI = confidence interval. DAPT= dual antiplatelet therapy. P2Y12 = P2Y12
inhibitor monotherapy.

Study event P2Y12total P2Y12event P2Y12 total DAPT Major Bleeding HR 95%-Cl Weight

TWILIGHT 34 3655 69 3564 —— 0.49 [0.33;0.74] 21.0%

TICO TRIAL 53 1527 83 1529 —.— 0.64 [0.45;0.90] 24.5%

T-PASS 17 1426 48 1424 —— 0.35 [0.20;0.61] 14.1%

GLASSY 70 3794 54 2056 —.— 0.70 [0.49; 1.00] 23.8%
< '

Ticagrelor effect: z=-4.41 (p <0.0001)

STOPDAPT-2 8 1500 27 1509
SMART-CHOICE 12 1495 14 1498

030 [0.13;0.65] 8.1%
0.87 [0.40;1.88] 8.6%

Clopidogrel effect: z=-1.25 (p=0.21) i
Random effects model 194 13297 295 11580 <> 0.55 [0.43;0.71] 100.0%

Heterogeneity: /> = 43%, 12 = 0.0363, p = 0.12 I I T |
Test for overall effect: z= -4.67 (p <0.0001) 02 05 1 2 5

Favors P2Y12 Favors DAPT

Fig. 4. Individual and summary hazard ratios (HRs) with their confidence intervals (CI) for major bleeding of studies comparing P2Y12 mono-
therapy vs standard DAPT stratified by P2Y12 inhibitor type. HR = hazard ratio. CI = confidence interval. DAPT= dual antiplatelet therapy. P2Y12
= P2Y12 inhibitor monotherapy.

bleeding risk with clopidogrel that did not reach significance (Fig. 4).

Stroke

A total of 6 trials including 24877 patients contributed to the stroke outcome. Overall, 83 of 13297 patients (0.62 %) randomized to
P2Y;, monotherapy vs 63 of 11580 patients (0.54 %) randomized to standard DAPT had a stroke event. There was a moderate sta-
tistical heterogeneity (I?=46 %). In general, there were no significant differences in stroke events between strategies therapies (HR
1.09 [95 % CI 0.68-1.75], P=0.10) (Fig. 5).

In the stratified analysis, results were comparable for ticagrelor (0.62 % vs 0.48 %, HR 1.17 [0.74 -1.86]), and clopidogrel (0.63 %
vs 0.69 %, HR 1.02[ 0.24 - 4.40]) (Fig. 5).

Definite or probable stent thrombosis

A total of 6 trials including 24877 patients contributed to definite or probable stent thrombosis outcome. Overall, 62 of 13297
patients (0.46 %) randomized to P2Y12 monotherapy vs 74 of 11580 patients (0.63 %) assigned to standard DAPT experienced a
definite or probable stent thrombosis. Overall, there were no significant differences in definite or probable stent thrombosis between
strategies therapies (HR 0.83 [0.59-1.17], P=0.57) (Figure IV in the Supplement).
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Study event P2Y12 total P2Y12 event DAPT total DAPT Stroke HR  95%-Cl Weight
TWILIGHT 16 3555 8 3564 +—8—— 200 [0.86;4.67] 17.0%
TICO TRIAL 8 1527 1 1529 —a— 0.73 [0.29; 1.81] 15.6%
T-PASS 8 1426 1 1424 —— 0.73 [0.29;1.81] 15.6%
GLASSY 32 3794 12 2056 1. 1.45 [0.75;2.81] 21.5%

Ticagrelor effect: z= 0.68 (p =0.49)

STOPDAPT-2 8 1500 16 1509 _ 0.50 [0.22;1.18] 17.2%

SMART-CHOICE 1 1495 ) 1498 —'—.— 2.23 [0.78;6.43] 13.1%
—

Clopidogrel effect: z=0.08 (p = 0.97)

Random effects model 83 13297 63 11580 — 1.09 [0.68; 1.75] 100.0%

Heterogeneity: /> = 46%, > = 0.1604, p = 0.10 I T L T |

Test for overall effect: z=0.35 (p =0.72) 0.2 05 1 2 5

Favors P2Y12 Favors DAPT

Fig. 5. Individual and summary hazard ratios (HRs) with their confidence intervals (CI) for stroke outcome of studies comparing P2Y12 inhibitor
monotherapy vs standard DAPT stratified by P2Y12 inhibitor type. DAPT= dual antiplatelet therapy. HR = hazard ratio. CI = confidence interval.
DAPT= dual antiplatelet therapy. P2Y12 = P2Y12 inhibitor monotherapy.

In the analysis by P2Y;, inhibitor types, compared to standard DAPT, P2Y;, monotherapy with ticagrelor yielded a nominally
although not significantly lower risk of definite or probable stent thrombosis (0.53 % vs 0.68 %, HR 0.78 [0.55-1.11]) than clopidogrel
(0.23 % vs 0.09 %, HR 2.24 [ 0.56 - 8.97]) (Figure IV in the Supplement).

Discussion

There are four main findings of the present large-scale meta-analysis of randomized trials which encompassed 24877 patients.
These patients were followed for 12 months to assess clinical outcomes after receiving standard dual antiplatelet therapy (DAPT)
versus P2Y12 inhibitor monotherapy. In comparison to standard DAPT, the findings were as follows: 1) all-cause and cardiovascular
mortality were significantly lower in patients treated with P2Y;2 monotherapy; 2) these reductions in mortality were paralleled by a
decrease in bleeding risk; 3) On stratified analysis by P2Y;5 inhibitor type, all-cause and cardiovascular mortality were significantly
lower with ticagrelor than with clopidogrel therapy; 4) P2Y12 monotherapy was associated with a risk of myocardial infarction (MI)
that was not significantly different from that of standard DAPT.

To our knowledge, the present meta-analysis is the largest source that compare P2Y;5 inhibitor monotherapy vs standard DAPT
based on various types of P2Y;5 inhibitor with respect to individual outcomes. This report provides a comprehensive overview of the
relative effectiveness and safety of P2Y12 inhibitor monotherapy after a short course of DAPT.

Over time, the paradigm of antithrombotic therapy has evolved from focusing solely on ischemia prevention to a more compre-
hensive approach focusing on the net clinical benefit. This includes evaluating the trade-off between the risk of bleeding, which is
linked to heightened mortality, and the antithrombotic benefits. Consequently, mortality is emerging as the most robust endpoint for
evaluating the balance between the advantages and hazards of antithrombotic treatments.°

Taken together our findings suggest that DAPT therapy for < 3 months, followed by a P2Y12 inhibitor monotherapy may lead to a
significant reduction in mortality in comparison to standard DAPT. These results are consistent with a recent network meta-analysis
(NMA) incorporating indirect evidence in which ticagrelor 90 mg was associated with lower mortality compared to aspirin alone or
aspirin plus clopidogrel, an observation driven by a reduction of bleeding without an ischemic risk trade-off. Our current analysis
corroborates and expands upon previous evidence by including only direct comparisons from the most current and updated ran-
domized trial evidence available.

The mortality benefit observed with ticagrelor monotherapy in our study aligns with findings from a recent meta-analysis and
landmark trials that compared oral P2Y12 inhibitors in acute coronary syndrome (ACS) as part of the DAPT strategy. This analysis
demonstrated that adding ticagrelor to aspirin led to the most significant reduction in mortality.'” Our current findings underscore that
the mortality advantage previously seen in patients managed with DAPT may indeed stem from ticagrelor. Moreover, this benefit
appears to be enhanced when ticagrelor is used as monotherapy, effectively reducing the risk of bleeding without diminishing its
anti-ischemic effectiveness.

A potential strength of this current meta-analysis is that it included data from randomized trials with outcomes analyzed by a
central event committee and reporting hazard ratios which are the most robust measure to analyze results at follow-up, minimizing
biases. Of note, in our study the I2 value was 0 % for mortality with ticagrelor and clopidogrel monotherapy vs standard DAPT,
indicating no observed heterogeneity and consistency of effect across trials.

The noted reduction in mortality may be explained by the concurrent decrease in the risk of bleeding shown with P2Y12 mono-
therapy. A potential mechanistic explanation for the greater mortality reduction observed in our report is that ticagrelor is a potent
reversible P2Y12 receptor inhibitor, that is associated with a quicker restoration of platelet function than thienopyridines. The
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reversibility of antiplatelet effect may be of clinical importance in patients experiencing bleeding, which is in turn associated with
long-term mortality during follow-up.'2

In conclusion, the current study involving 24,877 patients over a 12-month follow-up period provides significant insights into the
efficacy and safety of P2Y12 inhibitor monotherapy vs standard DAPT. The study’s key findings demonstrate that P2Y12 inhibitor
monotherapy with ticagrelor may significantly reduce both all-cause and cardiovascular mortality compared to standard DAPT. This
reduction in mortality is primarily attributed to a decreased risk of bleeding, further highlighting the importance of balancing ther-
apeutic anti ischemic benefits against potential bleeding risks.

This systematic review and meta-analysis have some limitations.

Trial-level data were included. However, consistency between the overall and the sensitivity analyses supports the robustness of the
findings.

The available data on prasugrel, irreversible P2Y12 inhibitor, were scarce. A recent investigation compared prasugrel monotherapy
with standard dual antiplatelet therapy (DAPT) with comparable bleeding rates to the DAPT arm. However, as the follow-up in this
study was only 30 days, it was unsuitable for inclusion in the current meta-analysis, which required a 12-month follow-up period.
Moreover, the availability of one study only with prasugrel would have not been informative. More data are needed before drawing
conclusions on the role of prasugrel monotherapy.

Finally, given that a direct comparison between ticagrelor monotherapy and clopidogrel monotherapy has not yet been conducted,
with dual antiplatelet therapy serving as the common comparator, any distinctions drawn between these two approaches should be
approached with caution.

Conclusions

P2Y12 inhibitor monotherapy, specifically with ticagrelor is superior to standard dual antiplatelet therapy (DAPT) in reducing both
all-cause and cardiovascular mortality. This finding is attributed mainly to the lowered bleeding risk, emphasizing the critical need for
a balanced approach in antithrombotic therapy that weighs anti-ischemic benefits against bleeding hazards. Thus, P2Y12 inhibitor
monotherapy, particularly with ticagrelor, is a potentially safe and effective strategy in managing patients post-PCI at 12 months.
Further studies are needed to confirm the long-term efficacy and safety of P2Y12 monotherapy.

Non-standard abbreviations and acronyms

ACS acute coronary syndrome
MI myocardial infarction

RCT randomized controlled trials
HR hazard ratio

CI confidence intervals

Crl Credible intervals
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