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ABSTRACT (n=249)	Comment by Héctor Bueno: My suggestion for a slightly more appealing abstract:

ABSTRACT (n=250)
Aims. We performed a systematic review and meta-analysis to evaluate the safety and efficacy of DES vs BMS in atrial fibrillation (AF) patients. We stratified our analyses by study design, type and duration of triple (TAT) vs dual (DAT) antithrombotic therapy at short vs long term). 
Methods and results. We systematically searched five engines until August 2018 for cohort studies and randomized controlled trials (RCTs). Primary outcomes were major bleeding and major adverse cardiovascular events (MACE). Secondary outcomes were all-cause and cardiac mortality, MI, target-vessel revascularization, stent thrombosis, and stroke. We identified ten studies (3 RCTs and 7 cohorts) (n=9156); 6086 (66.5%) received DES. Compared with BMS, DES were associated wih higher rates of major bleeding in RCTs testing different antithrombotic regimes (5.0% vs 3.7%, RR 1.05; 95%CI, 0.77-1.45, p=0.75; I2=0%) and cohorts (6.8% vs 9.0%; RR 1.12; 95%CI, 0.88-1.43, p=0.34; I2=0%) but no significant differences in MACE in RCTs (7.7% vs 8.9%; RR 0.81, 95%CI 0.61-1.07, p=0.13; I2=37%) or cohorts (19.3% vs 20.8%; RR 1.02, 0.88-1.18, p=0.77; I2=2%) or in secondary end-points. The stratified analysis by antithrombotic therapy showed no differences in major bleeding or MACE between both types of stents. In the long-term and for both stent types, TAT was associated with higher major bleeding risk than DAT (5.2% vs 4.2%, RR 1.66, 1.30-2.12, p<0.0001; I2=0%) with similar MACE incidence.
Conclusions. In patients with AF, there is no evidence for a superiority of DES over BMS while DAT seems to be a safer antithrombotic strategy compared with TAT.

Aims: We performed a systematic review and meta-analysis to evaluate the safety and efficacy of DES vs BMS in atrial fibrillation (AF) patients. We stratified our analyses by study design, type and duration of antithrombotic therapy (triple [TAT] vs dual [DAT], at short vs long term). 
Methods and results: We systematically searched five engines until August 2018 for cohort studies and randomised controlled trials (RCTs). Primary outcomes were major bleeding and major adverse cardiovascular events (MACE). Secondary outcomes were all-cause and cardiac mortality, MI, target-vessel revascularisation, stent thrombosis, and stroke. We identified ten studies (3 RCTs and 7 cohorts) (n=9156); 6086 (66.5%) received DES. Major bleeding rates were similar in DES compared with BMS in RCTs (5.0% vs 3.7%, RR 1.05, 0.77-1.45, p=0.75; I2=0%) and cohorts (6.8% vs 9.0%, RR 1.12, 0.88-1.43, p=0.34; I2=0%). DES did not show differences in MACE in RCTs (7.7% vs 8.9%, RR 0.81, 95%CI 0.61-1.07, p=0.13; I2=37%) or in cohorts (19.3% vs 20.8%, RR 1.02, 0.88-1.18, p=0.77; I2=2%) compared with BMS. There were no differences in major bleeding or MACE between both stents in stratified analysis by antithrombotic therapy. DES showed similar rates of secondary end-points compared to with BMS. In the long-term, major bleeding rate was higher in patients on TAT vs DAT (5.2% vs 4.2%, RR 1.66, 1.30-2.12, p<0.0001; I2=0%) with similar MACE incidence in both stent groups.
Conclusions: Among patients with AF, DES showed similar safety and efficacy than as BMS. DAT may be a safer option than TAT in both stent groups.	Comment by Bhatt, Deepak L.,M.D.,M.P.H.: This paper will be more likely to survive peer review at a good journal if the message is recalibrated to focus on DAT being safer than TAT regardless of stent type, versus the current emphasis on the nonrandomized comparison of stents.
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Abbreviations:
DES: drug-eluting stent
BMS: Bare metal stent
AT: antithrombotic therapy
DAPT: double antiplatelet therapy
ACS: acute coronary syndromes
PCI: percutaneous coronary intervention
AF: atrial fibrillation
RCT: randomizsed controlled trial
STEMI: ST-elevation myocardial infarction
TAT: Triple antithrombotic therapy
DAT: dual antithrombotic therapy
TVR: Target vessel revascularizsation









INTRODUCTION
Current generations of drug eluting stents (DES) reduce the risk of in-stent restenosis and stent thrombosis compared with bare metal stents (BMS)1, but longer duration of dual antiplatelet therapy (DAPT) is believed to be required2. Among patients undergoing percutaneous coronary intervention (PCI), it is estimated that 10% have AF and are at high risk for bleeding3. Such patients are usually excluded from trials evaluating stents trials andor adjunctive therapiesy. Although current US guidelines recommend avoiding DES in patients at high bleeding risk on the basis of BMS having lower bleeding rates, the updated European guidelines indicate that second generation DES should be the default choice, coupled with shorter DAPT duration. DAPT4,5; The last European more recent guidelines on myocardial revascularization recommend using DES in any PCI, irrespective of concomitant anticoagulant therapy6. However, there is limited trial evidence data supportting this strategy7,8. 	Comment by Héctor Bueno: was?
Triple antithrombotic therapy (TAT) has been the cornerstone of treatment in patients with AF undergoing PCI irrespective of the type of stent used but its safety has been questioned4,5,9. Four randomizsed controlled trials (RCTs) demonstrated reductions in bleeding events by shortening TAT duration of TAT or by skipping aspirin, and givingusing dual antithrombotic therapy (DAT) with clopidogrel plus vitamin K antagonists (VKA) or with direct oral anticoagulants agents (DOAC)10-13. More recently, a systematic review found that, compared with TAT, DAT compared with TAT showsed a 47% relative reduction lower risk of in TIMI major or minor bleeding without differences in major adverse cardiovascular events (MACE) rates. However, the interaction between type of stent and DAT vs TAT was has not been evaluated14. Given the lack of clear evidence on the safety of BMS, the availability of multiple antithrombotic strategies available, and the presence of conflicting guidelines statements recommendations, there is some uncertainty over the efficacy and safety of use of DES and the choice different of optimal antithrombotic treatment strategies in AF patients undergoing PCI. 
We performed a systematic review to evaluate the safety and efficacy of DES vs BMS in patients with AF, in both RCTs and cohorts. We stratified our analyses by study design, type and duration of antithrombotic therapy.  

Methods 	Comment by Bhatt, Deepak L.,M.D.,M.P.H.: I asked before, did we register on PROSPERO?
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The systematic review was conducted in accordance to the PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analysis) guidelines15.

Study search and selection
We searched PubMed, EMBASE, Scopus, The Web of Science, the Cochrane Library and www.clinicaltrials.gov until August 14, 2018 for cohorts and RCTs in AF patients undergoing PCI with stent placement for acute coronary syndromes (ACS) or stable coronary artery disease (CAD). The PubMed search strategy is available in the Supplement. The primary comparison of interest was DES vs BMS. Secondarily, we were interested in the following comparisons: a. Type of AT (TAT, DAT), and b. Duration of AT (short-term, long-term). 
We excluded case reports, editorials, meta-analyses, and narrative reviews. Two authors independently reviewed abstracts and full-text articles, and determined eligibility for inclusion. Selections were compared among the two authors, and any discrepancies were discussed with one senior investigator. 

Primary and secondary outcomes
Primary outcomes were major bleeding and MACE. Secondary outcomes were all-cause mortality, cardiac mortality, myocardial infarction (MI), target-vessel revascularisation (TVR), stent thrombosis, and stroke. We expected some degree of heterogeneity in the definition of primary and secondary outcomes across studies, and we captured original definitions by study authors.

Data extraction
Data extraction was completed independently by two authors. We extracted year of publication, number of participants, follow up time, mean age, sex, diabetes mellitus, hypertension, ACS, type of stent (DES, BMS), description and duration of antithrombotic regimens (TAT, DAT; short, long-term), primary and secondary outcomes. Any discrepancies between investigators were resolved by consultation with one senior investigator.	Comment by Bhatt, Deepak L.,M.D.,M.P.H.: Provide initials here.
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Risk of bias assessment
Two investigators independently used the Cochrane tool16 to assess risk of bias of RCTs; discrepancies were resolved by consensus. Evaluated items were: random sequence generation, allocation concealment, blinding of participants, personnel, and outcome assessment, incomplete outcome data, selective reporting, and other biases. All items were graded as low, high, or unclear risk of bias. A trial with high risk of bias in any domain of randomization or blinding was considered high risk.
Risk of bias of cohort studies was evaluated with the Newcastle Ottawa scale (NOS)17. NOS scale evaluates 1) Selection: representativeness of exposed cohort, selection of non-exposed cohort, ascertainment of exposure, absence of outcome at start of study, 2) Comparability of cohorts by design or analysis, and 3) Outcome: assessment, enough and adequacy of follow-up length for outcomes to occur. Each item received one point, except comparability receiving 2 points. The maximum score was 9, the minimum 0. A score of ≥7 indicated high, 5 or 6 moderate, and <4 low quality. 

Statistical analyses
Continuous outcomes were described as mean and standard deviation (SD); categorical variables as number and proportion. 
Meta-analyses used random effects models with the DerSimonian and Laird estimator of heterogeneity18; we used two methods: inverse variance for common outcomes, and Mantel-Haenzel for rare outcomes (<10% per arm in at least one arm). Analyses were primarily stratified by type of design (RCTs vs cohorts), type and duration of AT (TAT vs DAT; short vs long-term). Secondarily, we evaluated differences in outcomes between TAT and DAT within each type of stent in RCTs only.
Measure of effect was the relative risk (RR) and its 95% confidence interval (CI). Heterogeneity was measured with the I2 statistic; the degree of heterogeneity was characterized as low (I2<30%), moderate (I2 30-60%), and high (I2 >60%)19. RevMan 5.3 (Cochrane collaboration) was used for statistical analyses.

Results
Selection of studies
Our search identified 1551 publications. After removing duplicates, 1025 articles were screened by title and abstract. Overall, 96 articles were selected for full-text review based (Figure 1). Three RCTs11-13 and 7 cohort studies20-26 involving 9156 patients (DES: n=6086; 66.5%) that reported outcomes were included in our study. Reasons for exclusion of 86 articles are listed in Figure 1. 	Comment by Bhatt, Deepak L.,M.D.,M.P.H.: I think at ISAR TRIPLE or at least the landmark analysis of it should have been included.
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Description of selected studies
Characteristics of selected studies (RCTs: n=5,327; cohorts: n=3,829) are shown in Table 1 and Table S1. Mean age was between 68.3 and 78 years, with female patients between 21% and 36%. ACS as index event to PCI varied widely (27.5% vs 85%), being with the incidence lower in RCTs. AF was present in 100% patients in RCTs11,12 except in the WOEST trial (69%)11. Regarding cohorts, AF was present in 100% of all studies except in Annala et al.20 and Koskinas et al.23 studies with 96% and 56% of patients, respectively. 
Overall, RCTs and cohort studies included ischemic and bleeding high-risk populations (CHA2DS2-VASc and HAS-BLEED scores of between 3.0 and 4.5 and 2.2 and 2.9, respectively), except for Annala et al.20 reported a mean CHADS2 score of 1.71. Antithrombotic strategies included: TAT, DAPT, and DAT in the WOEST trial11, while in the PIONEER-AF and ReRE-DUAL PCI trials, DOACs were combined with P2Y12 inhibitors12,13.
Short and long-term AT were heterogeneously defined in the cohort studies: between 1 and <6 months, and >1month and 24 months, respectively. Each one of three RCTs had different intervals of AT duration. The length of follow-up ranged between 12 and 41 months (Table 1).

Meta-analyses of RCTs
Primary outcomes
Major bleeding rate s was were similar between DES and BMS (5.0% vs 3.7%;, RR 1.05, 95%CI, 0.77-1.45, p=0.75, I2=0) (Figure 2). Furthermore, DES use was not associated with red,uced incidence of MACE compared to with BMS (7.7% vs 8.9%;, RR 0.81, 95%CI, 0.61-1.07, p=0.13, I2=37%) (Figure 3). None of the stratified analyses by type and duration of antithrombotic treatment showed differences in major bleeding or MACE between DES and BMS. 
In the long-term TAT use was significantly associated with a significantly increased incidence of major bleeding compared with DAT (5.16% vs 4.15%;, RR 1.66, 95%CI, 1.30-2.12, p<0.0001), I2=0, Figure S1) without difference in MACE incidence for both stent types.

Secondary outcomes
DES was not associated with lower rates of all-cause mortality compared to with BMS (3.7% vs 3.9%;, RR 0.78;, 95%CI, 0.56-1.42, p=0.15; I2=0%, Figure S2). No differences between DES and BMS were found for cardiac mortality, MI, TVR, stent thrombosis or stroke (Figures S3-S7). ; also, Tthere were also no differences in the stratified analyses for any secondary outcomes. There were Nno data information in the RCTs abouton the MI incidence of MI in patients on short-term TAT was available in RCTs. 

Meta-analyses of cohorts
Primary outcomes
Major bleeding rate was similar between DES and BMS (6.8% vs 9.0%;, RR 1.12;, 95%CI, 0.88-1.43, p=0.34; I2=0%) (Figure 4) and DES was not associated with lower incidence of MACE compared to with BMS (19.3% vs 20.8%;, RR 1.02; 95%CI,, 0.88-1.18, p=0.77; I2=2%) (Figure 5).  None of the stratified analyses by type and duration of antithrombotic treatment showed differences in major bleeding or MACE between DES vs BMS. 

Secondary outcomes
No differences in all-cause mortality was were found in DES compared to with BMS (12.2% vs 12.6%, RR 1.01,; 95%CI,  0.79-1.28, p=0.96, I2 =14%) (Figure S8). Similarly, no differences were found between DES and BMS for cardiac mortality, MI, TVR, stent thrombosis or stroke (Figures S9-S13); also, there were no differences in stratified analyses for any secondary outcomes. Patients with BMS on short term TAT showed higher risk of MI compared with DES (6.5% vs 5.9%;, RR 2.74; 95%CI,, 1.66-4.53, p<0.0001), I2=0%, Figure S10).	Comment by Bhatt, Deepak L.,M.D.,M.P.H.: Please change compared to to compared with throughout
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Discussion
Our study showsed that in patients with AF undergoing PCI, DES had similar rates of major bleeding and MACE compared to with BMS in both RCTs and cohorts. There were no differences in outcomes between DES and BMS after stratification by type of and duration of AT. In the long-term, DAT compared to with TAT showed a lower incidence of major bleeding with a similar incidence of MACE by regardless of stent type. 	Comment by Héctor Bueno: This is nearly a repetition of results. From an European perspective, perhaps this approach is better:

Our meta-analysis failed to show a superiority of DES over BMS in patients with AF undergoing PCI either in the direct comparison or after stratifying analyses by type of antithrombotic strategy and duration of treatment. On the contrary, considering major bleeding, long-term DAT was found to be safer than TAT regardless of stent type.
Our findings are in contrast with two recent RCTs showing that newer generation DES on 1-month of DAPT did not show differences in bleeding rates and were more efficacious than BMS in patients with high bleeding risk 7,8. However, these trials included a heterogeneous population at high risk of bleeding where the number of AF patients was not described in the ZEUS trial and only 35% (n=863) had AF in LEADERS FREE trial; only 12% and 30% of patients were on OAC, respectively. On the other hand, populations of ZEUS and LEADERS-FREE trials were at low ischemic risk (only a 4.5% and 15% of patients had a ST-elevation myocardial infarction)7,8. Probably the most likely explanation for the difference is that these trials randomized patients to stent type, while our analysis by stent was observational. 	Comment by Héctor Bueno: I agree with DB that this may not be the best approach. I would argue in a different way:

Two recent RCTs showed that newer generation DES are more effective with BMS in patients with high bleeding risk with no differences in bleeding rates when DAPT is only used during one month.7,8 However, the reasons for the high bleeding risk were multiple and only a small proportion seemed to be related to AF (proportion not described in the ZEUS trial, 35% in the LEADERS FREE trial). Moreover, only 12% and 30% of enrolled patients, respectively, were on OAC, which is a very low rate of OAC for AF patients as a whole. Therefore, it is difficult to extrapolate the results of these trials the full population of patients with AF. Additionally, it needs to be mentioned that these trials randomized patients to stent type, while our analysis by stent is observational. 
	Comment by Bhatt, Deepak L.,M.D.,M.P.H.: Not sure this argument makes sense. If they see a benefit of DES in low risk patients, why would we not see in higher risk? Probably because they randomized and we did not, which is the huge limitation of this analysis – and one that needs to be openly acknowledged. 

Furthermore, I would not criticize those trials, which more likely reflect the truth than this non-randomized analysis. Even if you don’t agree with me, you shouldn’t antagonize these potential peer reviewers of this paper…
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	This meta-analysis could not find differences in MACE or in secondary outcomes between DES and BMS. However, our results are in consonance with previous studies, such as the DIVA trial, that failed to show that DES were superior to BMS at preventing cardiac death, MI or target vessel failure in patients with saphenous vein graft angioplasty27stenting.
	Our results did not show differences in safety or efficacy between DES and BMS in patients with AF at high thromboembolic and bleeding risk after a mean follow-up of 12 months, suggesting that BMS is not safer than DES in decreasing rates of bleeding as it needs a shorter antithrombotic regimen or DAPT in patients with AF undergoing PCI4. However, so far, no RCT has evaluated the safety and efficacy of DES vs BMS specifically in patients with AF and in view of recent recommendations it is unlikely that such a study will be conducted. On this basis, our results agree with current ESC guidelines favoring the use of second-generation DES in patients at high risk of bleeding5,6.
Several factors may have influenced our results: 1) the more frequent use of first generation DES between 2009 and 2013, the period when included cohort studies were performed. It is more likely that newer DES were employed in RCTs11,12, but we cannot confirm this hypothesis as no information on stent type used is available except for two studies20,23; 2) the definition of MACE was similar within RCT and cohort designs but heterogeneous between designs; also, all-cause mortality or TVR were not included in MACE definitions in RCTs. This may explain in part that cohorts had >2-fold higher incidences of MACE than RCTs for both types of stents; and 3) different major bleeding definitions (BARC, TIMI and ISTH) were used across different studies; however, no differences in bleeding events between RCTs and cohorts was found.
After further stratifying by type of and duration of antithrombotic therapy, we found similar results about safety and efficacy irrespective of type of stent. This fact highlights the possibility than shortening DAPT might be safer. An interesting observation is the two-fold higher incidence of MI in patients with BMS as compared to with DES on short-term TAT observed in cohort studies. This meta-analysis did not find differences in the incidence of stent thrombosis between DES and BMS or between antithrombotic regimens. Spontaneous MI or related to in-stent restenosis may have occurred significantly less frequently among patients with DES28 and shortening DAPT may have an additional effect29. Remarkably, all-cause mortality was almost 4-fold greater in cohort studies as compared to with RCTs, most likely reflecting the selection of lower risk patients in RCTs. Furthermore, we confirmed that DAT is safer than TAT in both types of stents, whether such strategies are safe irrespective of type stent in ACS remains to be demonstrated.
	Our study has several limitations. First, the numbers of female patients were low (<30%)the comparison of DES with BMS was not randomized, even for the RCTs included, which tested different antithrombotic strategies rather than stent types. Second, patients enrolled in randomized trials were highly selected, with few patients having STEMI. Thus, our conclusions cannot be extended to all patients undergoing primary PCI for STEMI. Third, we did not obtain individual data from studies, hence we could not perform analyses adjusted for confounders; however, we stratified our analyses for major sources of bias such as study design, type and duration of AT. Fourth, although clinically relevant, information on adherence or compliance to DAT was not routinely collected. Fifth, the role of specific types of stents (first generation DES, and newer generation: BES, ZES, SES, EES) as well as procedure procedural factors (e.g., coronary anatomy complexity, stent length, left main stenting) were not analyzed in our study. Sixth, we could not analyze incidence of restenosis associated to each stent type, due to limited data available per study. Finally, trials used different P2Y12 and DOACs at different doses, and we only analyzed combined doses due to scarcity low frequency of outcomes. 

Conclusions
DES had similar safety and efficacy than as BMS in patients with AF undergoing PCI, even after stratifying by study design or type and duration of antithrombotic therapy. The use of DAT was associated with a lower long-term incidence of major bleeding compared with TAT irrespective of the type of stent used.	Comment by Héctor Bueno: There is currently no solid evidence proving that DES are superior to BMS in AF patients undergoing PCI, even after stratifying by study design, type or duration of antithrombotic therapy. On the contrary, long-term treatment with DAT is safer than with TAT as it is associated with a lower incidence of major bleeding irrespective of stent type.
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Figure Legends
Figure 1: Flowchart of study selection
Figure 2. Effect of type of stent on major bleeding in randomized controlled trials, stratified by type of antithrombotic therapy

Figure 3. Effect of type of stent on major adverse cardiac events in randomized controlled trials stratified by type of antithrombotic therapy

Figure 4. Effect of type of stent on major bleeding in cohort studies, stratified by type and duration of antithrombotic therapy

Figure 5. Effect of type of stent on MACE in cohort studies, stratified by type and duration of antithrombotic therapy
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Table 1: Study characteristics of included studies
	Author, year, [sample size]

	Female (%)

	Age (SD)

	Diabetes
(%)

	Atrial fibrillation
(%)

	CHA2DS2-VASc score 
	HAS-BLEED
score
	ACS (%)

	Type of stent 

	Type of treatment

	Duration of treatment

	MACE definition

	Major bleeding definition

	Primary Efficacy Outcome

	Primary Safety Endpoint

	Follow-up (months)


	
Cohort studies

	Ruiz-Nodar 2009, [604]
	28
	71.8 (8.1)
	42.8
	100
	4.2 (1.48)
	2.8 (0.8)
	85
	DES
(N=207); BMS
(N=207)
	TT(DAPT+AC)
DAPT (ASP+P2Y12)
Dual (P2Y12+AC)
	One antiplatelet agent was usually stopped 1 month following PCI in BMS group, and between 3 and 12 months in DES group
	Composite of death, MI, or target vessel failure.
	Decrease in the blood Hb >5.0 g/dL, the need for transfusion of ≥2 blood units, the need for corrective surgery, the occurrence of an intracranial or retroperitoneal haemorrhage, or any combination.
	Cardiac death, MI, TVR, Thrombosis/stenosis target vessel 


	Major bleeding
	 23

	Annala 2011, [415]


	25
	69.2 (8.7)
	28.7
	95.6
	1.7 (1.13)
	NR
	49.4
	DES
(N=191); BMS
(N=224)
	TT (DAPT+AC)
DAPT (ASP+P2Y12)
Dual (PY2Y12+AC)
	-Short term: <6 months.
-Long term: ≥6 months.

	Composite of all-cause death, Q-wave or non-Q-wave MI, TVR, stent thrombosis, or stroke.
	Decrease in Hb >4.0 g/dL, the need for the transfusion of ≥2 blood units, the need for corrective surgery, the occurrence of an intracranial or retroperitoneal hemorrhage, or any combination.
	 MACE 
	 Major bleeding.
	41

	Kiviniemi 2014, [893]

	30
	73 (8.0)
	36.7
	100
	4.4 (1.3)
	2.9 (0.75)
	57
	DES 
(N=2220); BMS
(N=673)
	TT (DAPT+AC)
DAPT (ASP+P2Y12)
Dual (P2Y12+AC)
	-Short term: <6 months.
-Long term: ≥6 months.

	Composite of all-cause death, non-fatal MI, TVR, definite/probable ST, TIA or stroke, and peripheral arterial embolism.
	BARC 3a, 3b, 3c and 5
	 MACE 
	Bleeding complications.
	 12

	Fauchier 2016, [845]

	28
	74 (11)
	25
	100
	3.7 (1.6)
	2.8 (1.0)
	52
	DES 
(N=155); BMS
(N=678)
	TT(DAPT+AC)
DAPT (ASP+P2Y12)
Dual (P2Y12+AC)
	-Short term: 3 months.
-Long term: 24 months.
	Composite of death, stroke, TE event, MI, stent thrombosis or TVR.
	BARC >2
	 MACE 
	 Major bleeding 
	 24 

	Koskinas 2016, [568]

	33
	72.9 (9.5)
	30.04
	56
	NR
	2.3 (0.89)
	37.9
	DES
(N= 448); BMS
(N=120)
	TT(DAPT+AC)
DAPT (ASP+P2Y12)
Dual (P2Y12+AC)
	 -Short term: <1month.
-Long term: >1month.
	Not defined as MACE. Secondary endpoint: composite of cardiac death, MI, stroke of definite stent thrombosis.
	For the primary endpoint: TIMI major.
Secondary bleeding endpoint: BARC>3.
	Cardiac death, MI, stroke, definite stent thrombosis, or TIMI major. 
	Major bleeding within 1 year.
	 12

	Sambola 2016, [585]
	25
	73.2 (8.2)
	37.6
	100
	3.5 (1.6)
	2.8 (1.5)
	73.2
	DES 
(N=233); BMS
(N=352)
	TT(DAPT+AC)
DAPT (ASP+P2Y12)
Dual (P2Y12+AC)
	 -Short term: <1month.
-Long term: >1month.
	Composite of death, MI, stent thrombosis or TVR.
	Decrease in Hb> 4.0 g/dL, the need for transfusion of ≥2 blood units, the need for corrective surgery, the occurrence of any intracranial or retroperitoneal hemorrhage, or any combination.

	Occurrence of any thromboembolic event (stroke or peripheral embolism), MACE
	Major bleeding 
	12 

	Vora 2017, 
[966]
	36
	77.6 (6)
	39.3
	100
	4.5 (1.5)
	NA
	DES (n=475)
BMS 
(n=491)
	NA
	TT(DAPT+AC)
DAPT (ASP+P2Y12)
Dual (P2Y12+AC)
	-Long term: 
1-year follow-up
	All-cause mortality, MI, or stroke. 
	NR
	NR
	NR
	12

	
Randomised controlled trials

	Dewilde 2013 (WOEST), [573]
	 21
	69.8 (8)
	24.8
	100
	NR
	NR
	27.5
	DES
(N=378); BMS
(N=172)
	TT(DAPT+AC)
DAPT (ASP+P2Y12)
Dual (P2Y12+AC)
	TT: ≥ 1 month, ≤1 year at the discretion of physician, BMS for stable CAD. In ACS patients or DES, clopidogrel administered for ≥1 year.
	Not defined as MACE. A secondary endpoint was a combination of death, MI, stroke, TVR, and stent thrombosis
	TIMI major
	Death, MI, stroke, TVR, and stent thrombosis.
	Occurrence of any bleeding episode during 1-year follow-up
	 12 

	Gibson 2016 (PIONEER), [2124]

	 26
	70.1 (9.0)
	27.9
	100
	3.6 (1.7)
	2.9 (1.0)
	 49.0
	DES
(N=1403); BMS
(N=675);
both stents (N=40)
	Rivaroxaban 15mg + P2Y12 Inhibitor

Rivaroxaban 2.5mg + DAPT

VKA+DAPT
	Rivaroxaban 15 mg qd + clopidogrel 75 mg qd for 12 mo, or rivaroxaban 2.5 mg bid (with stratification to a pre-specified duration of DAPT 1, 6, or 12 mo), or dose-adjusted VKA qd (with stratification to a pre-specified duration of DAPT 1, 6, or 12 mo)
	Not defined as MACE. Composite of adverse cardiovascular events (cardiovascular death, MI and stroke)
	TIMI major
	CV death, MI or stroke.
	Composite of TIMI major, minor bleeding and bleeding requiring medical attention events
	 12 

	Cannon 2017
(REDUAL), [2725]
	 24
	70.8 (8.7)
	36.4
	100
	3.6 (1.6)
	2.7 (0.71)
	 50.5
	DES
(N=2889); BMS
(N=511)
	110mg Dabigatran + P2Y12 (clopidogrel or ticagrelor)

150mg dabigatran + P2Y12 (clopidogrel or ticagrelor)

Warfarin+ P2Y12 (clopidogrel or ticagrelor) + aspirin
	Dabigatran + P2Y2 inhibitor: mean duration of 14 months.
TT with warfarin with DES: 3 months TT and then stop ASP and maintain the remaining 2 until the end. With BMS after 1 month stop ASP.
	Not defined as MACE. Composite end point of thromboembolic events (MI, stroke, or systemic embolism), death, or unplanned revascularization (PCI or CABG)
	ISTH major bleeding
	MI, stroke, or systemic embolism, death, or unplanned revascularization.
	First major or clinically relevant non-major bleeding event, as defined by the ISTH
	 14 


(*) Data of this study was not included in quantitative analyses as there were no outcomes regarding DES vs BMS. TT: triple therapy (DAPT: dual antiplatelet therapy + AC: oral anticoagulant); Hb: Haemoblogin; ASP: aspirin; VKA: vitamin K antagonist; DES: drug eluting stent; BMS: bare metal stent; MACE: major cardiovascular events; TVR: Target vessel revascularisation; PCI: Percutaneous coronary intervention; CABG: Coronary artery bypass graft; CV: cardiovascular; MI: Myocardial infarction; TIA: Transient ischemic attack; ACS: Acute coronary syndrome; CAD: Coronary artery disease; BARC: Bleeding Academic Research Consortium; TIMI: Thrombolysis in Myocardial Infarction; ISTH: International Society of Thrombosis and Haemostasis; NR: Not reported. 
Table 2: Risk of bias of RCTs and cohorts
2a: RCTs
	Author, Year published
	Selection bias
	Performance bias
	Detection bias
	Attribution bias
	Reporting bias
	Other bias
	Overall risk of bias

	
	Random sequence generation
	Allocation concealment
	Blinding participants and personnel
	Blinding outcomes
	Incomplete outcome data
	Selective
	 
	

	Cannon CP 2018
	Unclear
	Unclear
	High
	Low
	Low
	Low
	Low
	High

	Dewilde WJM 2013
	Low
	Low
	High
	Low
	Low
	Low
	Low
	High

	Gibson CM 2016
	Unclear
	Unclear
	High
	Low
	Low
	Low
	Low
	High








2b: Cohorts
	Author, Year Published
	Selection
	Comparability 
	Outcome
	Total score

	
	Representativeness of the exposed cohort
	Selection of the non-exposed cohort
	Ascertainment of exposure
	Demonstration that outcome of interest was not present at start of study
	
	Assessment of outcome
	Was follow-up long enough for outcomes to occur
	Adequacy of follow up of cohorts
	

	Annala AP 2012
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Fauchier L 2012
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Kiviniemi T 2014
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Koskinas KC 2016
	*
	*
	*
	*
	*
	*
	*
	*
	8

	Ruiz-Nodar JM 2009
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Sambola A 2016
	*
	*
	*
	*
	**
	*
	*
	*
	9

	Vora 2017
	*
	*
	*
	*
	*
	*
	*
	*
	8
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Figure 1: Flowchart of study selection
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Figure 2. Effect of type of stent on major bleeding in randomized controlled trials, stratified by type of antithrombotic therapy
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Figure 3. Effect of type of stent on major adverse cardiac events in randomized controlled trials stratified by type of antithrombotic therapy
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Figure 4. Effect of type of stent on major bleeding in cohort studies, stratified by type and duration of antithrombotic therapy
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Figure 5. Effect of type of stent on MACE in cohort studies, stratified by type and duration of antithrombotic therapy
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SUPPLEMENTARY FILE

Table S1. Baseline characteristics of included studies
	Author, year, [sample size]

	Type of stent
	Female (%)

	Age (SD)

	Hypertension
(%)

	Hyperlipidemia
(%)

	Diabetes
(%)

	Prior stroke or TIA
	Prior MI 
	Prior Revascularitzation 
	Prior CHF 
	Peripheral artery disease

	Chronic renal disease

	eGFR<60ml/min

	CHA2DS2VASc

	HAS-BLED


	
Cohort studies

	Ruiz-Nodar 2009, [604]
	DES
245
	29.39
	71.18 (8.36)
	78.47
	NA
	48.77
	16.31
	38.25
	28.27
	32.96
	NA
	NA
	29.09
	4.32 (1.50)
	2.94 (0.93)

	
	BMS
255
	27.82
	71.78 (8.63)
	76.09
	NA
	41.31
	14.64
	26.28
	14.53
	30.16
	NA
	NA
	27.33
	4.22 (1.51)
	2.88 (0.82)

	Annala 2011, [415]
	DES
178
	25.85
	68.10 (7.90)
	64.05
	74.17
	33.15
	25.27
	29.26
	32.58
	19.07
	9.56
	6.15
	NA
	1.61 (1.09)
	NA

	
	BMS
196
	22.99
	70.01 (9.29)
	63.30
	67.88
	25.00
	18.87
	39.78
	26.53
	20.40
	10.20
	5.62
	NA
	1.72 (1.13)
	NA

	Kiviniemi 2014, [893]
	DES
221
	28.06
	72.39 (7.47)
	84.60
	67.88
	42.54
	14.50
	32.60
	NA
	15.40
	NA
	NA
	34.83
	4.23 (1.54)
	2.95 (0.76)

	
	BMS
665
	30.80
	73.18 (8.21)
	84.03
	66.19
	34.86
	17.31
	22.57
	NA
	22.27
	NA
	NA
	39.00
	4.42 (1.45)
	2.95 (0.74)

	Fauchier 2016, [845]
	DES
310
	28.41
	75.05 (8.98)
	67.46
	58.11
	35.90
	8.22
	NA
	NA
	38.75
	18.56
	NA
	48.69
	3.78 (1.74)
	2.99 (1.03)

	
	BMS
411
	28.46
	73.45 (11.47)
	57.09
	45.45
	19.02
	8.43
	NA
	NA
	45.45
	7.72
	NA
	43.63
	3.75 (1.71)
	2.68 (0.94)

	Koskinas 2016, [568]

	DES
448
	23.44
	72.93 (9.60)
	78.43
	66.07
	31.32
	15.03
	22.54
	39.73
	NA
	12.08
	NA
	35.66
	NA
	2.23 (0.91)

	
	BMS
120
	20.91
	72.65 (9.56)
	78.50
	65.74
	22.94
	5.50
	22.73
	40.73
	NA
	10.19
	NA
	37.23
	NA
	2.47 (0,77)

	Sambola 2016, [585]
	DES
233
	25.20
	72.50 (8.30)
	74.20
	59.30
	46.40
	10.30
	39.00
	37.9
	28.10
	12.70
	NA
	13.40
	3.15 (1.74)
	3.00 (1.00)

	
	BMS
352
	25.90
	73.20 (8.30)
	74.70
	53.60
	31.90
	16.40
	29.50
	29.0
	22.40
	14.70
	NA
	18.20
	3.72 (1.59)
	2.85 (0.89)

	Vora 2017, [966]

	DES
475
	37.26
	76.00 (6.60)
	86.73
	74.31
	43.15
	14.31
	39.16
	54.31
	32.21
	19.15
	NA
	44.21
	4.57 (1.52)
	NA

	
	BMS
491
	35.23
	78.54 (6.44)
	85.74
	70.73
	35.64
	14.86
	30.14
	43.78
	32.99
	16.49
	NA
	39.91
	4.56 (1.40)
	NA

	Dewilde 2013 (WOEST), [573]
	DES
378
	21.20
	69.79 (7.62)
	65.32
	68.00
	29.10
	15.86
	37.46
	42.05
	27.20
	NA
	18.00
	54.08
	2.83 (1.18)
	NA

	
	BMS
175
	19.34
	70.25 (7.89)
	75.99
	74.89
	14.85
	21.15
	28.00
	45.18
	21.73
	NA
	16.57
	62.21
	2.84 (1.22)
	NA

	Gibson 2016 (PIONEER), [2124]

	DES
1403
	24.80
	70.17 (8.87)
	73.7
	47.51
	31.70
	0.04
	22.70
	NA
	21.58
	5.58
	10.17
	NA
	3.80 (1.63)
	2.97 (0.95)

	
	BMS
675
	28.13
	69.98 (9.2)
	75.87
	37.79
	31.67
	0
	21.51
	NA
	33.60
	3.73
	10.98
	NA
	3.80 (1.61)
	2.93 (0,90)

	Cannon 2017
(REDUAL), [2725]
	DES
2889
	12.85
	70.48 (8.43)
	NA
	67.57
	37.77
	12.00
	25.91
	35.95
	32.38
	6.86
	16.91
	NA
	3.62 (1.55)
	2.7 (0,73)

	
	BMS
511
	21.65
	69.89 (8.9)
	NA
	57.90
	32.48
	12.33
	27.22
	24.87
	42.66
	6.82
	15.84
	NA
	3.71 (1.56)
	2.72 (0,70)
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Total events 202 46
Heterogeneity: Tau? = 0.00; Chi? = 1.00, df = 5 ( = 0.96); F = 0% —r s T+ —
Test for overall effect: 2 = 032 (P = 0.75) Favous DES. Favouss BMS
Test for subgroup differences: Chi2 = 0.64, df = 1 (P = 0.42), 12 = 0%





image3.tiff
DES BMS Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight IV, Random, 95% CI _Year IV, Random, 95% CI
21177 Long term

dewilde 2013 25 194 23 86 184%  048[029,0.80] 2013

Gibson 2016 44 939 28 444 205%  0.74[0.47, 1.18] 2016

Cannon 2017 74 m38 8 133 1L7%  147[0.72,2.97] 2017

Subtotal (95% CI) 1971 663 50.7%  0.77(0.44,135]

Total events 143 59

Heterogeneity. Tau® = 0.17; Chi® = 6.35, of = 2 (P = 0.04); I = 68%

Test for overall effect: Z = 0.91 (P = 0.37)

4.1.5 Dual Therapy Long term

dewide 2013 22 184 9 89 1l1% 118[057,2.46] 2013

Gibson 2016 23 464 15 231 13.8% 0.76[0.41 143] 2016

Cannon 2017 125 1454 28 271 24.4%  0.83[0.56, 1.23] 2017

Subtotal (95% CI)
Total events
Heterogeneity: Tau?
Test for overall effect

2102 591
52

089, df =2 =
035)

170

0.00; Chi2

Total (95% CI)
Total events

1254
213 111
Heterogeneity: Taw? = 0.04; ChiZ = 7.93, of = 5 (7 =
Test for overall effect: Z = 1.50 (P = 0.13)
Test for subgroup differences: ChiZ = 0.13. df

493%

064y 1

100.0%

0.16) 1

1 =0.72) 12

0.87[0.64, 1.17]

-ox%

0.81 (061, 1.07]
-3

0%

-
0z o5 3 H

Favours DES  Favours BMS





image4.tiff
DES BMS Risk Ratio Risk Ratio
Study or Subgroup__Events_Total_Events Total Weight IV, Random, 95% CI_Year W, Random, 95% C1

422177 Long term

Ruiz-Nodar 2009 24 119 14 95 161%  L137[0.75,2.50] 2009 ——

Annala 2011 s e 2 17 2B%  1210029,5.10] 2011

Kiinierni 2014 13126 12 94 107% 0.81[0.39, 169] 2014 —_—

Fauchier 2016 3 327 0 51 07% 111[0.06,2118 2016 ———————————>
Sambola 2016 8 123 0 5 o08% 082[0.05 12.64] 2016 —————"————>
Koskinas 2016 7 310 0 13 07% 068[0.04 1124] 2016 ———————f———+
Vora 2017 54 426 53 446 46.4%  L07[0.75, 152] 2017 =

Subtotal (95% C) 1494 721 783%  108[0.87,142]

Total events 118 81

Heterogeneity. Tau? = 0.00; Chi* = 1.36, of = 6 (P = 0.97); F = 0%

Test for overall effect: Z = 0.5 (P = 0.59)

4222 TT short term

Annala 2011 9 56 12 109 91x% 146[0.653.26] 2011 o

Kiinierni 2014 0 32 43 402 0BX 0.14[001 223 2014 ————————————

Fauchier 2016 0 175 0 145 Not estimable 2016

Sambola 2016 12 14 193 27% 689[15530.12] 2016 _
Koskinas 2016 ERE 2 107 19% 1161020, 6.84] 2016

Subtotal (95% C) 403 957 1a4%  155[0.49,4.97] —————

Total events 13 71

Heterogeneity. Tau? = 0.75; Chit = 6.90, of = 3 (P = 0.08); I = 57%

Test for overal effect: Z = 0.74 (P = 0.46)

4.22.5 Dual Therapy Long term

Ruiz-Nodar 2009 2 30 336 20%  080[0.14,4.48] 2009

Annala 2011 ERt 217 21%  1420027,7.46] 2011

Kvinieni 2014 0o 14 118 06%  042(0.029.64] 2014

Vora 2017 2 49 3 45 19% 0610011 350] 2017

Subtotal (95% C) m 116 66%  0.84(033,215]

Total events 7 s

Heterogeneity. Tau? = 0.00; Chit = 0.70, of = 3 (P = 0.87); I = 0%

Test for overal effect: Z = 0.37 (P = 0.71)

4.22.6 Dual Therapy Short Term

Annala 2011 o s z 22 o7 5 10.03, 9.22] 2011

Subtotal (95% C) 5 22 07%  055(003,9.22]

Total events o H

Heterogeneity. Not applicable

Test for overall effect: Z = 0.42 (P = 0.68)

Total (95% CI) 2013 1816 100.0% 112 [0.88, 1.43] -

Total events
Heterogeneity. Tau
Test for overall effect: Z = 0.95 (P = 0.24)

Test for subgroup differences: ChiZ = 0.87. df

138 164

3P =083 1

0.00; Chi? = 11.16, df = 15 (P = 0.74; 1 = 0%

0%

P
0z o5 3 H

Favours DES  Favours BMS




image5.tiff
DES BMS Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight IV, Random, 95% CI _Year 1V, Random, 95% CI
4.10.LTT Long term
Ruiz-Nodar 2009 25 119 27 95 93%  0.74[0.46, 119] 2009 -
Annala 2011 24 6 9 17 7.0% 072[042 124] 2011 —
Kiviniemi 2014 25 126 18 94 7%  104[0.60, 178] 2014 e
Koskinas 2016 510310 3 13 20%  071[0.26 L98] 2016 —
Sambola 2016 14 123 15 o6 0570009352] 2016
Fauchier 2016 76 327 7 51 41% 169 [0.833.46] 2016
Vora 2017 8 426 97 446 291%  0.96[0.74, L24] 2017
Subtotal (95% CI) 1494 721 59.3% 0.92[0.77, 1.11]
Total events 304 162
Heterogeneity. Tau? = 0.00; Chi? = 5.19, df = 6 (P = 0.52); I = 0%
Test for overall effect: Z = 0.87 ¢ = 0.39)
4.19.2 TT Short term
Annala 2011 25 56 38 109 135%  128[0.87, 189 2011
Kiviniemi 2014 & 32 89 402 53% L13[0.60,2.11] 2014
Koskinas 2016 19 138 10 107 40%  147[071 3.04] 2016
Sambola 2016 12 3 o193 L1x% 2920071 12.10] 2016
Fauchier 2016 6 175 4 146 14% 125036 435] 2016
Subtotal (95% CI) 403 957 25.3% 1.32[0.99, 1.75]
Total events 59 174
Heterogeneity. Tau? = 0.00; Chi? = 1.56, df = 4 (P = 0.82); I = 0%
Test for overall effect: Z = 1.89 (¢ = 0.06)
4.19.5 Dual Therapy Long term
Ruiz-Nodar 2009 6 30 5 36 18X 144[0.49,4.25] 2009
Annala 2011 4 18 9 17 22% 042006 111] 2011
Kiviniemi 2014 2 14 5 18 lox 051012 227] 2014
Vora 2017 11 49 10 45 37%  101[047,2.15] 2017
Subtotal (95% CI) 111 116 8.8% 0.80 [0.46, 1.37]
Total events 23 29
Heterogeneity. Tau? = 0.05; Chi? = 3.52, df = 3 (P = 0.32); I = 15%
Test for overall effect: Z = 0.82 ¢ = 0.41)
4.19.6 Dual Therapy Short Term
Annala 2011 4 s 13 2 7% 5 (0.7, 2.37] 2011
Subtotal (95% CI) 5 22 6.7% 35[0.77,2.37]
Total events 4 13
Heterogeneity. Not applicable
Test for overall effect: Z = 1.06 (° = 0.29)
Total (95% C) 2013 1816 100.0% 102 [0.88, 1.18] *
Total events 390 378

Heterogeneity. Tau
Test for overall effect: Z = 0.30 (P = 0.77)
Test for subgroup differences: ChiZ = 6.00. df

0.00; ChiZ = 16.37, df = 16 (P = 0.43) 1 = 2%

3P =011 7

0.0%

P
0z o5 3 H
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