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Background: Dual antiplatelet therapy is a standard protocol for secondary prevention after 

acute coronary syndrome, but despite a variety of new dual antithrombotic strategies, there is 

a dearth of studies evaluating the effects and safety of some popular therapies. This study used 

a network meta-analysis to compare the efficacy and safety of all available antithrombotic 

therapies.

Methods: PubMed, MEDLINE, and Cochrane library databases were searched for randomized 

controlled trials, published up to July 1, 2017, that evaluated the efficacy of antithrombotic 

therapy in acute coronary syndrome treatment. The primary endpoints were clinically signifi-

cant bleeding and major bleeding and secondary endpoints were major cardiovascular events, 

all-cause deaths, cardiac deaths, and myocardial infarction.

Results: Compared with treatment with aspirin + new P2Y12 inhibitor, treatment with aspirin + 

new P2Y12 inhibitor converted to clopidogrel clinically reduced the risk of major cardiovascular 

events or significant bleeding (OR: 0.30, 95% credibility interval: 0.12–0.75). Both myocardial 

infarction risk (OR: 0.82, 95% credibility interval: 0.62–1.09) and major bleeding risk (OR: 

0.18, 95% credibility interval: 0.01–1.68) were not significantly different between treatment 

regimens. There were no significant differences in major cardiovascular events, all-cause deaths, 

cardiac deaths, myocardial infarction, clinically significant bleeding, and major bleeding risk 

with rivaroxaban + new P2Y12 inhibitor therapy when compared with aspirin + new P2Y12 

inhibitor. Compared with aspirin + clopidogrel, the conversion therapy further reduced the risk 

of myocardial infarction (OR: 1.81, 95%, credibility interval: 1.01–1.34) without an increased 

clinical risk of significant bleeding (OR: 0.41, 95%, credibility interval: 0.15–1.07). Treatment 

with aspirin + new P2Y12 inhibitors reduced all-cause deaths (OR: 0.91, 95% credibility interval: 

0.84–0.98) and cardiac death risk (OR: 0.86, 95% credibility interval: 0.79–0.93).

Conclusion: We concluded the following from our study: 1) an aspirin + new P2Y12 inhibitor/

clopidogrel conversion treatment strategy was not inferior to aspirin + new P2Y12 inhibitor; 

2) compared with aspirin + clopidogrel, the conversion strategy may further reduce the risk of 

myocardial infarction without increasing the risk of bleeding; and 3) compared with aspirin +  

clopidogrel, treatment with aspirin + new P2Y12 inhibitors may result in reduced risk 

of death.

Keywords: antithrombotic therapies, secondary prevention, acute coronary syndrome, network 

meta-analysis

Background
Compared with aspirin combined with clopidogrel, treatment with aspirin combined 

with new P2Y12 inhibitors, such as prasugrel and ticagrelor, may effectively reduce 

the incidence of major cardiovascular events (MACE).1,2 Consequently, the 2017 
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European guidelines for revascularization has recommended 

that aspirin combined with new P2Y12 receptor antagonist is 

the preferred secondary prevention therapy for acute coronary 

syndrome (ACS).3 However, this treatment program has been 

associated with an increased risk of bleeding.1,4

The TOPIC study divided ACS patients into two 

groups – the first group was given aspirin orally along with 

a new P2Y12 receptor antagonist and the second group, 

after 1 month of oral administration of aspirin, was given 

clopidogrel instead of new P2Y12 receptor antagonist.5 The 

results showed that this conversion program reduced the 

incidence of bleeding complications, without an increase 

in ischemic events, compared with non-conversion. In 

addition, the ATLAS-ACS 2-TIMI 51 study showed that 

rivaroxaban, combined with dual antiplatelet therapy, as 

a triple antiplatelet therapy, reduced MACEs, but with an 

increased risk of bleeding, compared with conventional dual 

antiplatelet therapy.6 In the GEMINI-ACS-1 study, aspirin 

was removed from the triple antiplatelet therapy to assess 

the risk of bleeding for the combination of rivaroxaban with 

P2Y12 receptor antagonists, resulting in no significant dif-

ferences in the clinical risk of bleeding, compared with the 

dual antiplatelet therapy.7

Despite the current popularity of a variety of new anti-

thrombotic therapies for the secondary prevention of ACS, 

there are few clinical randomized controlled trials that 

compare the safety and efficacy of most of the antithrom-

botic treatment regimens. Network meta-analysis, as a new 

methodology, may help to solve this problem. This method 

indirectly compares two interventions by using a common 

comparison. For example, if one study compares A and B, 

and other study compares A and C, then B and C can be 

indirectly compared through A.8 Finally, our network meta-

analysis was based on the combination of direct and indirect 

comparisons, thereby comparing agents not directly analyzed 

within an individual trial.8,9 In this study, we used the network 

meta-analysis method to compare the safety and efficacy of 

the available antithrombotic strategies.

Materials and methods
Research strategy
“Acute coronary syndromes”, “rivaroxaban”, “clopidogrel”, 

“prasugrel”, “ticagrelor”, “aspirin”, “dual antiplatelet”, “new 

P2Y12 receptor antagonist”, “P2Y12 receptor antagonist”, 

and “randomized controlled trial” were used as search 

terms. We conducted an electronic search of PubMed, 

MEDLINE, the Cochrane library, and other databases for 

articles published up to July 1, 2017. Where necessary, a 

further search of the United States Clinical Trials Database 

(https://clinicaltrials.gov/)29 was performed for specific infor-

mation on clinical trials and appropriate data were collected.

Inclusion criteria
Screening of retrieved articles was carried out accord-

ing to the following inclusion criteria: 1) studies with a 

clinical randomized controlled trial study design; 2) stud-

ies included patients with ACS; 3) studies that analyzed 

the efficacy of antithrombotic therapies such as aspirin, 

aspirin + clopidogrel, aspirin + a new P2Y12 receptor 

antagonist, aspirin + rivaroxaban, aspirin + clopidogrel + 

rivaroxaban, rivaroxaban + clopidogrel, rivaroxaban + a new 

P2Y12 receptor antagonist, aspirin + a new P2Y12 receptor 

antagonist/clopidogrel, or other studies that compared two 

or more treatment regimens; and 4) studies that reported on 

outcomes such as MACEs, all-cause deaths, cardiac deaths, 

myocardial infarction (MI), major bleeding, and clinically 

significant bleeding events.

Exclusion criteria
Study reports that met the following criteria were excluded: 

1) observational research, conference literature, and com-

munication articles; 2) studies carried out on patients without 

ACS; 3) studies that compared the efficacy of different doses 

of intervention drugs, but without a control group; 4) studies 

that did not include a proposed treatment program; and 

5) studies that did not set any outcome events.

Outcomes
Primary outcomes were major bleeding and clinically signifi-

cant bleeding events, which were defined according to TIMI 

and GUSTO criteria, respectively. The secondary outcomes 

were all-cause deaths, cardiac deaths, MI, and stroke.

Data extraction and quality evaluation
The data were extracted by two researchers independently. 

If a study reported results of the same test at different times, 

or had other forms of repeated reporting, only one test report 

was included. For controversial decisions on data extrac-

tion, the opinion of a third researcher was sought. The data 

extraction form included the name of the study, the treat-

ment program, the number of events in each group, the total 

number of subjects, and study characteristics, for example, 

age, sex, outcomes, and the presence of conditions such as 

diabetes and hypertension.

For quality assessment of chosen studies, we used the risk 

assessment tool recommended by the Cochrane Handbook,10 

with the following guidelines: 1) randomization and its cor-

rect application; 2) mention of hidden or covert allocation 
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methods and their correct application; 3) use of blinding 

and its correct application; 4) evidence of complete results; 

5) evidence of selective reporting; 6) evidence of other biases, 

such as funding sources, early termination of research, or 

other deceptive behaviors.

Statistical methods
For the traditional meta-analysis, the estimate of effect used for 

the binary data was OR with a 95% CI, with the DerSimonian–

Laird method for statistical analysis.11 I2 and Cochran Q tests 

were used to analyze heterogeneity.12 I2 25% indicated a 

low degree of heterogeneity; I2 25% but 50% indicated 

moderate heterogeneity; and I2 50% indicated substantial 

heterogeneity. STATA 12 software (Stata Corp LP, College 

Station, TX, USA) was used for meta-analysis.

For the network meta-analysis, the effect was expressed 

by selection ratio (OR) and 95% prediction interval (cred-

ibility interval; CrI). Due to the unexplained heterogeneity 

between studies, we used a random effect model for statistical 

analysis.13 We used deviance information criterion (DIC) 

value to judge model convergence; the smaller the DIC value, 

the greater the degree of convergence.13 The analysis was per-

formed by the Markov Chain Monte Carlo method.13 I2 was 

calculated to judge heterogeneity.14 A consistency analysis 

was based on the node-splitting model and was judged by the 

Bayesian P-value.14 A P-value 0.05 indicated that the direct 

and indirect comparison results were inconsistent; P0.05 

indicated consistency. R software (version 3.2.0), gemtc 

package, was used for the network meta-analysis.15

Results
Electronic search results and basic study 
characteristics
A total of 4,962 articles were retrieved from electronic 

searches. After screening, 15 articles were included.1,2,5–7,16–25 

The literature screening process is shown in Figure 1.  

A network diagram of all the research scenarios is shown in 

Figure 2. Basic study characteristics are shown in Table 1.

Figure 1 The flowchart of search results.
Abbreviations: ACS, acute coronary syndrome; RCT, randomized controlled trial.
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A total of 158,130 patients were included in the analysis. 

The definition of bleeding was defined according to criteria 

from TIMI, GUSTO, BARC, PLATO, and clinical practice. 

The definition of MACE was different among studies. 

For most studies, MACE was defined as a composite of 

cardiovascular death, MI, and stroke. The proportion of 

males ranged from 61% to 80%, in all studies. The mean 

age ranged from 57 to 67 years. The proportion of patients 

with DM ranged from 16% to 38%. The proportion of 

patients with hypertension ranged from 43% to 81%. The 

proportion of patients with previous MI ranged from 5% 

to 43%. The follow-up duration ranged from 1 month to 

33 months.

Methodological evaluation of included 
studies
All chosen studies were randomized controlled trials and the 

results of methodological evaluations are shown in Figure 3. 

Random sequence generation was unclear in two studies.21,24 

Allocation was unclear in three studies.21,22,24 The blinding of 

participants and personnel was unclear in one study and high 

risk in another study.5,24 Similarly, the blinding of outcome 

assessment was unclear in one study and high risk in another 

study.5,24 Five studies had other biases. We provided this 

information in the results section.1,2,20,22,23 Overall, the chosen 

studies were classified as low risk for bias.

Results of clinical outcomes
Clinically significant bleeding
Thirteen studies with 147,629 patients were included to eval-

uate the risk of clinically significant bleeding.1,2,5–7,16–20,22–24 

The results of network meta-analysis are shown in Table 2.

Compared with aspirin + new P2Y12 receptor antago-

nist, treatment with aspirin (OR: 0.46, 95% CrI: 0.31–0.65), 

aspirin + P2Y12 receptor antagonist (OR: 0.73, 95% CrI: 

0.57–0.93), and aspirin + new P2Y12 receptor antagonist/

clopidogrel (OR: 0.30, 95% CrI: 0.12–0.75) significantly 

reduced the risk of clinically significant bleeding. How-

ever, there was no significant difference between rivar-

oxaban + novel P2Y12 receptor antagonist and aspirin + 

novel P2Y12 receptor antagonist (OR: 1.28, 95% CrI: 

0.69–2.4).

Compared with aspirin + new P2Y12 receptor antagonist/

clopidogrel, rivaroxaban + aspirin (OR: 3.74, 95% CrI: 

1.19–12.51), rivaroxaban + aspirin + clopidogrel (OR: 9.20, 

95% CrI: 3.17–28), and rivaroxaban + new P2Y12 receptor 

antagonists (OR: 4.23, 95% CrI: 1.40–13.21) increased the 

risk of clinically significant bleeding.

Compared with triple programs, dual programs had a 

reduced risk of clinically significant bleeding. Of these, 

aspirin + new P2Y12 receptor antagonist reduced the risk 

of bleeding (OR: 0.46, 95% CrI: 0.21–1.02) but the results 

were not statistically significant.

Compared with rivaroxaban + clopidogrel, treatment with 

rivaroxaban + new P2Y12 receptor antagonist resulted in a 

higher risk of bleeding (OR: 2.16, 95% CrI: 1–4.76).

Major bleeding
Fifteen studies with 158,130 patients were included to evalu-

ate the risk of major bleeding.1,2,5–7,16–25 The results of network 

meta-analysis are shown in Table 3.

Compared with aspirin + new P2Y12 inhibitor, therapy 

with aspirin (OR: 0.64, 95% CrI: 0.42–0.91) and aspirin + 

clopidogrel (OR: 0.77, 95% CrI: 0.57–1.02) reduced the risk 

of major bleeding.

Rivaroxaban + aspirin (OR: 2.63, 95% CrI: 1–7.02) 

and rivaroxaban + aspirin + clopidogrel (OR: 4.08, 95% 

CrI: 2.03–9.36) increased the risk of major bleeding, while 

aspirin + new P2Y12 receptor antagonist/clopidogrel (OR: 

0.18, 95% CrI: 0.01–1.68), rivaroxaban + new P2Y12 

receptor antagonist (OR: 1.02, 95% CrI: 0.27–3.64), and 

rivaroxaban + clopidogrel (OR: 1.33, 95% CrI: 0.35–4.74) 

did not increase the risk of major bleeding.

Compared with aspirin + new P2Y12 receptor antagonist/

clopidogrel, rivaroxaban + aspirin (OR: 14.61, 95% CrI: 

1.27–461.53) and rivaroxaban + aspirin + clopidogrel (OR: 

22.9, 95% CrI: 2.2–09.15) showed an increased risk of 

bleeding.

Compared with aspirin + clopidogrel, rivaroxaban + 

aspirin (OR: 3.40, 95% CrI: 1.33–8.89) and rivaroxaban + 

aspirin + clopidogrel (OR: 5.27, 95% CrI: 2.77–11.66) also 

increased the risk of bleeding.

Figure 2 The comparison network for network meta-analysis.
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Major cardiovascular events
Fourteen studies with 157,816 patients were included to 

evaluate the risk of MACE.1,2,5–7,16–20,22–25 The results of net-

work meta-analysis are shown in Table 4.

Compared with new P2Y12 receptor antagonist/

clopidogrel therapy, all antithrombotic therapies increased 

the incidence of MACE except for rivaroxaban + aspirin + 

clopidogrel therapy (OR: 1.88, 95% CrI: 0.91–3.75).

There was no significant difference in MACE between 

rivaroxaban + novel P2Y12 receptor antagonist and 

aspirin + novel P2Y12 receptor antagonist (OR: 1.02, 95% 

CrI: 0.59–1.77).

All-cause deaths
Twelve studies with 140,294 patients were included to 

evaluate the risk of all-cause mortality.1,2,7,17–25 The results 

of network meta-analysis are shown in Table 5.

Compared with aspirin, aspirin + clopidogrel (OR: 

0.94, 95% CrI: 0.89–1) and aspirin + new P2Y12 receptor 

antagonist (OR: 0.86, 95% CrI: 0.79–0.93) reduced the risk 

of death from all causes.

Aspirin + new P2Y12 receptor antagonist, in contrast 

to aspirin + clopidogrel, further reduced the risk of death 

(OR: 0.91, 95% CrI: 0.84–0.98). There was no significant 

difference in all-cause mortality risks between rivaroxaban + 

novel P2Y12 receptor antagonist and aspirin + novel P2Y12 

receptor antagonist (OR: 1.09, 95% CrI: 0.44–2.68).

Cardiac deaths
Twelve studies with 95,088 patients were included to evalu-

ate the risk of cardiac deaths.1,2,5,7,17,19–25 The results of network 

meta-analysis are shown in Table 6. Compared with aspirin, 

aspirin + clopidogrel (OR: 0.92, 95% CrI: 0.81–1.03) and 

aspirin + new P2Y12 receptor antagonist (OR: 0.79, 95% 

CrI: 0.68–0.91) reduced cardiac deaths.

Compared with aspirin + clopidogrel, aspirin + new 

P2Y12 receptor antagonist (OR: 0.86, 95% CrI: 0.79–0.93) 

further reduced the risk of cardiac death.

There was also no significant difference in the risk of 

cardiac death between rivaroxaban + novel P2Y12 receptor 

antagonist and aspirin + novel P2Y12 receptor antagonist 

(OR: 1.34, 95% CrI: 0.47–3.85).

Myocardial infarction
Twelve studies with 131,554 patients were included to 

evaluate the risk of MI.1,2,5,7,17–19,21–25 The results of network 

meta-analysis are shown in Table 7.

Compared with aspirin + new P2Y12 receptor antago-

nist, aspirin (OR: 1.48, 95% CrI: 1.20–0.83) and aspirin + 

clopidogrel (OR: 1.81, 95% CrI: 1.01–1.34) increased MI 

risk, whereas aspirin + new P2Y12 receptor antagonist/

clopidogrel (OR: 0.82, 95% CrI: 0.62–1.09) and rivaroxa-

ban + novel P2Y12 receptor antagonist (OR: 1.72, 95% CrI: 

0.93–3.17) did not. Compared with aspirin + new P2Y12 

receptor antagonist/clopidogrel, treatment with aspirin + 

clopidogrel (OR: 1.44, 95% CrI: 1.03–1.94), aspirin (OR: 1.8, 

Figure 3 Risk-of-bias assessment of the randomized controlled trials.
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95% CrI: 1.26–2.55), and rivaroxaban + new P2Y12 receptor 

antagonist (OR: 2.09, 95% CrI: 1–4.05) increased MI risk.

Other results
The convergence degree of each clinical outcome event was 

better. The node-splitting model demonstrated that the tradi-

tional and network meta-analyses results were consistent. For 

clinically significant bleeding and major bleeding events, I2 

was 20% and 60%, respectively, suggesting a lack of substan-

tial heterogeneity. Heterogeneity was 31.2% for MACE, 23.1% 

for all-cause deaths, 35.6% for cardiac deaths, and 40% for MI 

and other events, suggesting low to moderate heterogeneity.

Discussion
In this study, we used network meta-analysis to evaluate the 

safety and efficacy of antithrombotic therapies in the treat-

ment of ACS. First, we observed that neither an aspirin + new 

P2Y12 receptor antagonist/clopidogrel conversion strategy 

nor treatment with aspirin + new P2Y12 receptor antagonist 

as a standard dual antiplatelet strategy significantly affected 

MI incidence or the risk of major bleeding, but the former 

resulted in reduced MACE incidence and reduced clinically 

significant bleeding risk.

Second, our results demonstrated that, compared with 

aspirin + clopidogrel, the conversion strategy could fur-

ther reduce the risk of MI, without increasing the risk of 

bleeding.

Third, we found that compared with aspirin + new P2Y12 

receptor antagonist, there were no clinically significant ben-

efits from rivaroxaban + new P2Y12 receptor antagonists 

in terms of MACE events, all-cause deaths, cardiac deaths, 

MI, clinically significant bleeding, major bleeding, or any 

other aspects.

Finally, compared with aspirin + clopidogrel, aspirin + 

new P2Y12 receptor antagonist reduced the risk of all-cause 

deaths and cardiac deaths.

ACS patients have unstable plaques that rupture easily, 

leading to thrombosis, thereby requiring oral antiplatelet 

agents to reduce the risk of ischemia. The TRITON-TIMI 

study showed that aspirin combined with prasugrel resulted 

in significantly reduced incidences of ischemic events com-

pared with aspirin, combined with clopidogrel.2 The PLATO 

trial also demonstrated a net benefit of aspirin combined with 

ticagrelor in ACS patients.1 Subsequently, the ESC/EACTS 

and ACCF/AHA guidelines recommended aspirin + new 

P2Y12 receptor antagonist as the preferred antithrombotic 

therapy in ACS patients.3,26 However, in the PLATO study, 

the ischemic benefit of aspirin + ticagrelor predominantly 

occurred within 1 month of oral administration and thereafter T
ab
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ischemic benefit reduced and bleeding risk increased.27 Thus, 

whether ticagrelor conversion to clopidogrel after 1 month 

of ticagrelor increases the risk of bleeding and reduces the 

risk of ischemia remains inconclusive. The TOPIC study 

was the only clinical study to address this issue; it included 

645 patients and compared the efficacy and safety of conver-

sion and non-conversion strategies. The results showed that 

the conversion strategy did not increase the risk of ischemia 

or bleeding compared with the non-conversion strategy.5

No studies in our meta-analysis directly compared the 

conversion strategy with aspirin + clopidogrel therapy. 

However, we used the network meta-analysis methodology 

to indirectly compare the efficacy of the two therapies. The 

results showed that compared with aspirin + clopidogrel, 

the conversion strategy could further reduce the risk of MI, 

without increasing the risk of bleeding.

The ATLAS ACS2-TIMI 51 study evaluated the efficacy 

and safety of rivaroxaban in the treatment of ACS.6 The 

results showed that, compared with dual antiplatelet therapy, 

patients with ACS treated with a dual platelet therapy plus 

rivaroxaban had a reduced risk of cardiac death, MI, or 

stroke, but an increased risk of major bleeding and intrac-

ranial hemorrhage.

In the GEMINI-ACS-1 study, for patients receiving the 

P2Y12 receptor antagonist, the addition of rivaroxaban was 

not significantly different in terms of clinical bleeding when 

compared with aspirin.7 This conclusion was consistent with 

our study results. In addition, our study indirectly compared 

rivaroxaban + new P2Y12 receptor antagonist and aspirin + 

new P2Y12 receptor antagonist. These results demonstrated 

no difference in risk for ischemia and bleeding. Because the 

GEMINI-ACS-1 trial sample size was small and the statisti-

cal power insufficient, the effectiveness of rivaroxaban + new 

P2Y12 receptor antagonists has to be further evaluated.

The CURE study confirmed the important role of aspi-

rin combined with clopidogrel in the treatment of ACS.17 

Compared with aspirin alone, dual antiplatelet therapy was 

associated with a further reduction in the composite end 

points of cardiac death, MI, and stroke. However, when 

decomposing the composite into individual endpoints, the 

dual antiplatelet therapy did not reduce the risk of cardiac 

death. Our study combined direct and indirect evidence to 

improve statistical efficacy, and the results showed that dual 

antiplatelet therapy could further reduce the risk of cardiac 

death compared with aspirin.

The PLATO study showed that aspirin + ticagrelor 

reduced the risk of cardiac death compared with aspirin + 

clopidogrel and that the duration continued with the prolonga-

tion of medication.1 The results of the second PLATO study 

showed no difference in the therapeutic effect of ticagrelor 

in genetically resistant and nonresistant populations and 

that ticagrelor was superior to clopidogrel in gene resistant 

populations.28 Therefore, the survival benefit of ticagrelor, 

compared with clopidogrel, might be related to the genetic 

resistance of clopidogrel.

Limitations
The definitions of MACE differed between studies; therefore, 

the results for MACE were less credible than the overall 

efficacy of the dual antiplatelet therapies. A MACE event, 

as defined by TOPIC, is a composite endpoint of cardiac 

death, stroke, and bleeding, and the MACE event reduction 

of the conversion strategy is mainly driven by a reduction in 

bleeding risk.5 The composite endpoint of the PLATO study 

did not include bleeding events, and oral aspirin + ticagrelor 

significantly reduced the risk of ischemia compared with 

aspirin + clopidogrel.2 Therefore, to validate whether the 

conversion strategy significantly reduced ischemia, a bigger 

sample size and a more rigorous composite endpoint defini-

tion are required.

The results from the comparison between aspirin + 

newer P2Y12 blockers/clopidogrel and aspirin + new P2Y12 

Table 5 Estimated relative treatment effects of death as ORs and its corresponding 95% CIs based on the network meta-analysis

Interventions Comparisons

Aspirin Aspirin + 
clopidogrel

Aspirin + newer 
P2Y12 blockers

Rivaroxaban + 
clopidogrel

Rivaroxaban + new 
P2Y12 blocker

Aspirin 1 0.94 (0.89, 1.00) 0.86 (0.79, 0.93) 0.86 (0.38, 1.92) 0.93 (0.38, 2.29)
Aspirin + clopidogrel 1.06 (1.00, 1.12) 1 0.91 (0.84, 0.98) 0.91 (0.41, 2.03) 0.99 (0.40, 2.42)
Aspirin + new P2Y12  
blockers

1.17 (1.07, 1.27) 1.10 (1.02, 1.19) 1 1.00 (0.45, 2.26) 1.09 (0.44, 2.68)

Rivaroxaban + clopidogrel 1.17 (0.52, 2.61) 1.10 (0.49, 2.46) 1.00 (0.44, 2.25) 1 1.08 (0.32, 3.61)
Rivaroxaban + new  
P2Y12 blocker

1.07 (0.44, 2.65) 1.01 (0.41, 2.50) 0.92 (0.37, 2.28) 0.92 (0.28, 3.09) 1

Notes: Comparisons should be read from left to right. The estimate is located at the intersection of the treatments in the column heads and the treatments in the row heads. 
An OR value 1 favors the column-defining regimen. An OR value 1 favors the row-defining regimen.
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blockers were based mainly on the TOPIC trial, which was 

the smallest trial included, thanks to the broad CIs. Therefore, 

further evidence is warranted to evaluate the effectiveness 

of the conversion therapy.

Some studies did not report death events, for example, 

the TOPIC trial, and therefore, the conversion strategy could 

not be compared with other treatment programs for differ-

ences in survival.5

Our study was based on the study level and individualized 

data could not be extracted for analysis. Therefore, the best 

antithrombotic scheme could not be established according 

to population characteristics.

Stent thrombosis or urgent revascularization events were 

not reported in many studies. Therefore, we did not evaluate 

stent thrombosis or urgent revascularization risks in patients 

taking antithrombotic therapies.

Finally, our study did not consider cost benefits.

Conclusion
We conclude that 1) the dual antiplatelet therapy of aspirin + 

new P2Y12 receptor antagonist was not inferior to that of 

aspirin + new P2Y12 receptor antagonist/clopidogrel; 2) com-

pared with aspirin + clopidogrel, the conversion strategy may 

further reduce the risk of MI, without increasing the risk of 

bleeding; and 3) compared with aspirin + clopidogrel, therapy 

with aspirin + new P2Y12 receptor antagonists may reduce 

the risk of death.
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