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S1 Figure. PRISMA diagram 

 

 

 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Open Heart

 doi: 10.1136/openhrt-2021-001707:e001707. 8 2021;Open Heart, et al. Bularga A



 3 

0.00

0.25

0.50

0.75

1.00

0.125 0.25 0.5 1 2 4 8

Risk Ratio

S
ta

n
d
a

rd
 E

rr
o

r

 

S2 Figure. Funnel plots evaluating publication bias according to outcomes of interest  
 

  RCTs ≤3 months DAPT vs 12 months DAPT  
RCTs ≤6 months DAPT vs ≥ 12 months DAPT  

 

 

A. All-cause mortality 
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S4 Figure. Panel of two forest plots showing pooled risk estimates according to outcomes of interest in a sensitivity analysis. Panel A shows 

analysis restricted to studies (n=11) in which the P2Y12 receptor antagonist was clopidogrel only. Panel B shows analysis restricted to trials 

(n=8) in which the P2Y12 receptor antagonist was clopidogrel or prasugrel or ticagrelor.  
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S1 Table: Search criteria 

 

Medline  

 

 

ID SEARCH 

#1 drug eluting stent/ 

#2 (eluting adj stent$).ab,ti. 

#3 (coronary adj3 angioplast$).ab,ti. 

#4 (coronary adj2 dilatation$).ab,ti. 

#5 coronary stent$.ab,ti. 

#6 Percutaneous Coronary Intervention/ 

#7 (percutaneous coronary adj2 (interven$ or revascular$)).ab,ti. 

#8 PCI.ab,ti. 

#9 coronary atherectom$.ab,ti. 

#10 exp Coronary Artery Disease/ 

#11 exp coronary artery/ 

#12 exp angina pectoris/ 

#13 coronary.tw. 

#14 angina.tw. 

#15 myocardial infarction.tw. 

#16 thienopyridine derivative/ 

#17 Platelet Aggregation Inhibitors/ 

#18 (antiplatelet$ or anti-platelet$ or antithrombocytic or anti-thrombocytic).ab,ti. 

#19 (cyclooxygenase inhibitor$ or thienopyridine$).ab,ti. 

#20 (thromboxane A2 adj3 (inhib$ or antag$)).ab,ti. 

#21 aspirin/ 

#22 (clopidogrel or ticagrelor or prasugrel).ab,ti. 

#23 dual antiplatelet.ab,ti. 

#24 letter/ 

#25 editorial/ 

#26 news/ 

#27 exp historical article/ 

#28 Anecdotes as topic/ 

#29 comment/ 

#30 case report/ 

#31 (letter or comment$).ti. 

#32 randomized controlled trial/ or Randomized Controlled Trials as Topic/ or 
random$.ti,ab. 

#33 animals/ not humans/ 

#34 exp Animals, Laboratory/ 

#35 exp Animal Experimentation/ 

#36 exp Models, Animal/ 

#37 exp rodentia/ 

#38 (rat or rats or mouse or mice).ti. 

#39 meta analysis as topic/ 

#40 meta analysis/ 

#41 (meta analy$ or metaanaly$ or metanaly$ or meta regression).ti,ab. 
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#42 ((systematic$ or evidence$) adj2 (review$ or overview$)).ti,ab. 

#43 (reference list$ or bibliograph$ or hand search$ or manual search$ or relevant 
journals).ab. 

#44 (search strategy or search criteria or systematic search or study selection or data 
extraction).ab. 

#45 (search$ adj4 literature).ab. 

#46 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or 
cinahl or science citation index or bids or cancerlit).ab. 

#47 cochrane.jw. 

#48 ((multiple treatment$ or indirect or mixed) adj2 comparison).ti,ab. 

#49 randomized controlled trial.pt. or randomized controlled trial/ or Randomized 
Controlled Trials as Topic/ 

#50 controlled clinical trial.pt. 

#51 randomi#ed.ab. 

#52 placebo.ab. 

#53 randomly.ab. 

#54 clinical trials as topic.sh. 

#55 trial.ti. 

#56 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 

#57 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 

#58 56 and 57 

#59 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 

#60 59 not 32 

#61 33 or 34 or 35 or 36 or 37 or 38 or 60 

#62 58 not 61 

#63 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 

#64 49 or 50 or 51 or 52 or 53 or 54 or 55 

#65 63 or 64 

#66 62 and 65 
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Central 

 

 

ID Search 

#1 MeSH descriptor: [Drug-Eluting Stents] this term only 

#2 (eluting near stent*):ti,ab,kw 

#3 (coronary near/3 angioplast*):ti,ab,kw 

#4 (coronary near/2 dilatation*):ti,ab,kw 

#5 coronary stent*:ti,ab,kw 

#6 [mh "Percutaneous Coronary Intervention"] 

#7 (percutaneous coronary near/2 (interven* or revascular*)):ti,ab,kw 

#8 PCI:ti,ab,kw 

#9 coronary artery atherectom*:ti,ab,kw 

#10 MeSH descriptor: [Coronary Artery Disease] explode all trees 

#11 coronary artery obstruction 

#12 MeSH descriptor: [Coronary Vessels] explode all trees 

#13 heart infarction 

#14 MeSH descriptor: [Angina Pectoris] explode all trees 

#15 coronary 

#16 angina 

#17 myocardial infarction 

#18 {or #1-#17} 

#19 [mh "Platelet aggregation inhibitors"] 

#20 [mh "Cyclooxygenase Inhibitors"] or [mh Thienopyridines] or [mh "Thromboxane 
A2"/AI] or 3 [mh "Purinergic P2Y Receptor Antagonists"] 

#21 antiplatelet* or anti-platelet* or antithrombocytic or "anti-thrombocytic":ti,ab,kw 

#22 "thromboxane A2" near/3 (inhib* or antag*):ti,ab,kw 

#23 aspirin*:ti,ab,kw 

#24 clopidogrel or ticagrelor or prasugrel:ti,ab,kw 

#25 dual antiplatelet:ti,ab,kw 

#26 {or #19-#25} 

#27 #18 and #26 

#28 [mh animals] not [mh humans] 

#29 rat or rats or mouse or mice:ti,ab,kw 

#30 #28 or #29 

#31 #27 not #30 

#32 randomized:ti,ab,kw 

#33 placebo:ti,ab,kw 

#34 randomly:ti,ab,kw 

#35 clinical trials:ti,ab,kw 

#36 {or #32-#35} 

#37 #31 and #36 

 
 
 
 
 
 
 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Open Heart

 doi: 10.1136/openhrt-2021-001707:e001707. 8 2021;Open Heart, et al. Bularga A



 18 

Web of Science 

 
 

SET SEARCH 

#1 (TS=drug eluting stent) 

#2 (TS=(eluting near stent*))  

#3 (TS=(coronary near/3 angioplast*))  

#4 (TS=(coronary near/2 dilatation*))  

#5 (TS=coronary stent*)  

#6 (TS="Percutaneous Coronary Intervention")  

#7 (TS=(percutaneous coronary near/2 (interven* or revascular*))) 

#8 (TS=PCI)  

#9 (TS=coronary atherectom*)  

#10 (TS="Platelet aggregation inhibitors")  

#11 (TS="thienopyridine derivative")  

#12 (TS=(antiplatelet* or anti-platelet* or antithrombocytic or anti-thrombocytic))  

#13 (TS=(cyclooxygenase inhibitor* or thienopyridine*))  

#14 (TS=(thromboxane A2 near/3 (inhib* or antag*)))  

#15 (TS=aspirin)  

#16 (TS=(clopidogrel or ticagrelor or prasugrel)) 

#17 (TS="dual antiplatelet*")  

#18 #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 

#19 (TS= clinical trial* OR TS=research design OR TS=comparative stud* OR 
TS=evaluation stud* OR TS=controlled trial* OR TS=follow-up stud* OR 
TS=prospective stud* OR TS=random* OR TS=placebo* OR TS=(single 
blind*) OR TS=(double blind*))  

#20 TS=cardia* infarct* 

#21 TS=myocardial infarct* 

#22 TS=heart infarct* 

#23 TS=heart attack* 

#24 TS=(coronary SAME syndrome*) 

#25 #24 OR #23 OR #22 OR #21 OR #20 OR #9 OR #8 OR #7 OR #6 OR #5 OR 
#4 OR #3 OR #2 OR #1 

#26 #25 AND #19 AND #18 
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Embase 

 

 

ID SEARCH 

#1 exp stent/ 

#2 stent*.tw. 

#3 exp drug eluting stent/ 

#4 drug elut*.tw. 

#5 eluting stent*.tw. 

#6 exp percutaneous coronary intervention/ 

#7 balloon angioplast*.tw. 

#8 (percutaneous adj6 coronary intervention*).tw. 

#9 PCI.tw. 

#10 (intervention* adj6 percutaneous coronary).tw. 

#11 (revascularization* adj6 percutaneous coronary).tw. 

#12 (angioplast* adj6 coronary).tw. 

#13 percutaneous coronary.tw. 

#14 ((transluminal or trans-luminal) adj6 coronary).tw. 

#15 exp heart muscle ischemia/ 

#16 
((myocardial or myocardium or subendocardial or transmural or cardiac or cardial 
or coronary or heart) adj2 (infarct* or postinfarct* or hypoxi* or anoxi* or failure* 
or decompensation or insufficien*)).tw. 

#17 (heart disease* or coronary disease* or IHD or CIHD or CHD).tw. 

#18 (myocardial dysfunction or angina or stenocardia).tw. 

#19 
((ischemi* or ischaemi*) adj2 (myocardium or myocardial or heart or coronary or 
cardiac or cardial or subendocardial or cardiomyopath*)).tw. 

#20 
((artery occlusion* or artery disease* or arterioscleros* or atheroscleros*) adj2 
coronary).tw. 

#21 exp acute coronary syndrome/ 

#22 exp heart infarction/ 

#23 coronary artery thrombosis/ 

#24 coronary thrombosis.tw. 

#25 acute coronary.tw. 

#26 exp unstable angina pectoris/ 

#27 myocardial infarct*.tw. 

#28 heart infarct*.tw. 

#29 acs.tw. 

#30 ami.tw. 

#31 (coronary adj3 syndrome*).tw. 

#32 acute angina.tw. 

#33 (unstable adj3 angina).tw. 

#34 unstable coronary.tw. 

#35 
(anti?platelet* or anti platelet* or anti?thrombo* or anti thrombo* or aspirin* or 
clopidogrel or prasugrel or ticagrelor or ticlopidine or (platelet and aggregation and 
inhibitor*) or (anti and thrombosis)).mp. 

#36 antithrombocytic agent/ or acetylsalicylic acid/ 

#37 thienopyridine derivative/ 

#38 thienopyridine$.tw. 

#39 (clopidogrel or prasugrel or ticagrelor).tw. 
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#40 (ADP adj3 receptor antagonist*).tw,ot. 

#41 
1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 
17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 
or 32 or 33 or 34 

#42 Randomized Controlled Trial/ 

#43 double-blind method/ 

#44 single-blind method/ 

#45 randomized controlled trial:.mp. 

#46 controlled clinical trial/ 

#47 Clinical Trial/ 

#48 exp comparative study/ 

#49 follow up/ 

#50 prospective study/ 

#51 random:.mp. 

#52 (random: adj5 (controlled or clinical)).mp. 

#53 47 or 48 or 49 or 50 

#54 51 or 52 

#55 53 and 54 

#56 42 or 43 or 44 or 45 or 46 or 55 

#57 35 or 36 or 37 or 38 or 39 or 40 

#58 41 and 56 and 57 
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REDUCE 
(multi centre) 

3 733 61 620 (85%) 162 379 346 313 94 11 NR 

12 727 60 576 (79%) 145 375 333 314 88 15 NR 

RESET 
(multi centre) 

3 1059 62.4 682 (64%) 316 660 611 267 19 NR NR 

12 1058 62.4 665 (63%) 305 650 634 241 17 NR NR 

SECURITY 
(multi centre) 

6 682 64.9 529 (78%) 206 508 446 378 145 NR NR 

12 717 65.5 551 (77%) 223 510 436 410 144 NR NR 

SMART-DATE 
(multi centre) 

6 1357 62.0 1016 (75%) 365 669 322 506 30 52 13 

12 1355 62.2 1028 (76%) 379 654 336 536 23 58 6 

STOPDAPT-2 
(multi centre) 

1 1500 68.1 1183 (79%) 585 1105 1116 399 207 NR 82 

12 1509 69.1 1154 (76%) 574 1116 1128 311 199 NR 84 

TICO 
(multi centre) 

3 1527 61.0 1204 (79%) 418 760 NR 555 64 60 292 

12 1529 61.0 1224 (80%) 417 781 NR 587 49 66 328 

TWILIGHT 
(multi centre) 

3 3555 65.2 2709 (76%) 1319 2580 2157 726 1496 NR 572 

12 3564 65.1 2712 (76%) 1301 2574 2146 822 1020 NR 573 

NR = not recorded 
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death of unknown cause was classified as 
cardiac death. This included all procedure-
related deaths, including those related to 
concomitant treatment. 

enzymes are at or above the upper limit of 
normal, it should be considered as MI at 
registration, and when the serum level of 
troponin or CK-MB exceeds the upper 
limit of normal more than 48 hours after 
PCI or within 72 hours after CABG. 

neurological deficits due to vascular 
lesions of the brain such as 
haemorrhage, embolism, thrombosis, or 
ruptured aneurysm. 

OPTIMA-C ARC criteria* ARC criteria* Definition unavaialble ARC criteria* ACR criteria* 

OPTIMIZE ARC criteria* WHO criteria ARC criteria* Target vessel revascularization was a new 
percutaneous or surgical reintervention 
(CABG) of a target vessel 

Acute neurological event with duration 
of 24 hours with confirmation by either 
computed tomography or magnetic 
resonance imaging or pathological 
study. 

PRODIGY ARC criteria* ARC criteria* ARC criteria* Outcome not reported ARC criteria* 

REDUCE ARC criteria* 3rd Universal Definition of Myocardial 
Infarction 

ARC criteria* Definition unavailable Definition unavailable 

RESET ARC criteria * ARC criteria* ARC criteria* ARC criteria* ARC criteria* 

SECURITY Any death without a non-cardiac cause. Cardiac enzyme elevation above the upper 
normal limit associated with at least one 
ischaemic symptom; development of Q 
waves on the electrocardiogram; 
electrocardiogram changes indicative of 
ischaemia or coronary artery intervention. 

ARC criteria* Outcome not reported any new neurological deficit lasting >24 
hours associated with neuroimaging 
evidence (CT or MRI) 

SMART-

DATE 

All deaths were considered cardiac unless a 
definite non-cardiac cause could be 
established. 

Elevated cardiac enzymes (cardiac 
troponin or myocardial band fraction of 
creatine kinase) above the upper reference 
limit with ischaemic symptoms or 
electrocardiography findings indicative of 
ischaemia that was not related to the index 
procedure. 

ARC criteria* Outcome not reported Stroke was defined as any non-
convulsive focal or global neurological 
deficit of abrupt onset lasting more than 
24h or leading to death, which was 
caused by ischaemia or haemorrhage. 

STOPDAPT-2 ARC criteria* ARC criteria* ARC criteria* ARC criteria* Acute onset of a neurological deficit that 
persists for at least 24 hours and is the 
result of a disturbance of the cerebral 
circulation due to ischemia or 
haemorrhage. Deficits that last ² 24 
hours are due to transient ischemic 
neurological attack and are not classified 
in this category. 

TICO ARC criteria* Definition unavailable ARC criteria* ARC criteria* Definition unavailable 
 

TWILIGHT Any death due to proximate cardiac cause 
(MI, low- output failure, fatal arrhythmia), 
unwitnessed death and death of unknown 
cause, all procedure-related deaths including 
those related to concomitant treatment, will 
be classified as cardiac death. 

3rd Universal Definition of Myocardial 
Infarction 

ARC criteria* Outcome not reported Stroke is defined as an acute 
symptomatic episode of neurological 
dysfunction, more than 24 hours in 
duration in the absence of therapeutic 
intervention or death, due to cerebral, 
spinal or retinal tissue injury as 
evidenced by neuroimaging or lumbar 
puncture. 
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OPTIMA-C 
  

 
    

OPTIMIZE 
 

 

 
    

PRODIGY 
  

 
    

REDUCE 
  

 
  

 
 

RESET 
  

  
   

SECURITY 
  

  
   

SMART-DATE 
  

 
    

STOPDAPT-2 
  

 
    

TICO 
 

 

 

 

   

TWILIGHT 

       

 low risk of bias;  some risk of bias;  high risk of bias;   unable to ascertain risk of bias 
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1 Introduction 

1.1 Background 

Despite substantial evidence supporting the use of dual antiplatelet therapy in patients with 

acute coronary syndrome, there remains major uncertainty regarding the optimal duration of 

therapy. The current ESC guidelines on the management of an acute coronary syndrome 

recommend that 12 months of dual antiplatelet therapy with aspirin and a P2Y12 inhibitor 

should be standard therapy irrespective of the acute coronary syndrome revascularisation 

strategy (ie. medical therapy, percutaneous coronary intervention or coronary artery bypass 

graft surgery).1,2 The guidelines offer consideration of shorter duration dual antiplatelet 

therapy for patients with high-risk of bleeding and longer for those who have tolerated the 

combination of medication without side effects and bleeding events.  

Previous systematic reviews and meta-analyses concluded that shorter durations of DAPT 

may be superior to standard care in most patients, with apparent small reductions in all-cause 

mortality.3,4 This suggests that the risk of major bleeding outweighs any benefit gained from 

the reduction in future atherothrombotic events. These meta-analyses reviewed trials which, 

for the most part, evaluated DAPT following percutaneous coronary intervention with drug-

eluting stents in patients with chronic coronary syndromes. Recently, there have been several 

large-scale randomised controlled trials evaluating shorter durations of DAPT (≤3 months) in 

the setting of acute coronary syndromes (ACS).5-7  

 

We aim to perform an updated systematic review and meta-analysis comparing outcomes in 

long-term DAPT (≥12 months) with short-term (≤6 months) and shorter (≤3 months) 

durations of DAPT incorporating the latest randomised controlled trial evidence.  
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1.2 Study questions 

 
 

1.2.1 Study Objectives 

To evaluate the safety and efficacy of short term (≤6-months) dual antiplatelet therapy 

(DAPT) versus long term (≥12-months DAPT) in patients undergoing percutaneous coronary 

intervention stratified by stable coronary heart disease and acute coronary syndrome. 

 2 Statistical analysis plan 

2.1     Objectives 

The objective of this SAP is to describe the statistical analyses contributing to the final report 

and primary publication(s) of the analyses described below.   

 

2.2     Study design 

This is a systematic review and meta-analysis of randomised control trials evaluating the 

duration of dual antiplatelet therapy in patients with chronic coronary syndrome following 

percutaneous coronary intervention and in patients with acute coronary syndrome irrespective 

of the management strategy following the index presentation. 

 

2.2.1 Inclusion criteria 

 Randomised controlled trials comparing different durations of dual antiplatelet 

therapy, irrespective of presentation (acute or chronic coronary syndromes), or the 

management strategy (percutaneous coronary intervention, coronary artery bypass 

graft surgery or medical therapy alone) that assessed at least one of the pre-specified 

outcomes of interest were included in this systematic review and meta-analysis. 
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Primary Outcome 

 All-cause mortality  

Secondary Efficacy Outcomes 

 Cardiac death 

 Myocardial infarction 

 Stent thrombosis  

 Coronary revascularisation 

 Stroke 

Secondary Safety Outcomes 

 Any bleeding 

 Major bleeding 

 

 All randomised control trials evaluating duration of DAPT in patients with stable 

coronary disease or acute coronary syndrome and evaluating the above outcomes will 

be included in this analysis, irrespective of the management strategy following the 

acute coronary syndrome: 

 

 Percutaneous coronary intervention with drug-eluting stent (irrespective of 

type) 

 Percutaneous intervention with bare-metal stent 

 Medical therapy alone 

 Coronary artery bypass graft (CABG) surgery 
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2.2.2     Selection of studies 

We will perform a systematic search of Embase, Medline, Central and Web of Science. All 

studies identified in the systematic literature search will be independently screened by two 

independent investigators and conflicts adjudicated by a third using a pre-specified protocol 

registered on PROSPERO. Where there are multiple articles from the same cohort, the article 

with the largest number of participants will be included.  

 

2.2.3    Data extraction 

 
Data extraction will be carried out independently by two investigators and conflicts will be 

adjudicated by a third. 

3 List of analyses 

3.1    Data synthesis 

We will pool risk ratios and 95% confidence intervals to summarise each endpoint. We will 

assess between study heterogeneity and will calculate summary statistics using the random 

effects model for pairwise meta-analysis We will use forest plots to present the results of risk 

ratios and 95% confidence intervals. Adjusted funnel plot symmetry will be used to address 

potential publication bias. A prespecified sensitivity analysis evaluating studies which 

evaluated even shorter duration of DAPT (≤3 months) will be performed.   

3.2      Risk of bias 

3.2.1   Risk of bias in individual studies 

We will assess each individual study for risk of bias across endpoint assessment and 

adjustment for confounders. The quality of the included studies will be assessed according to 
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the Cochrane Collaboration’s tool8 for assessing the risk of bias. Any discrepancies will be 

resolved by consensus, referring to the original articles and consulting with a third reviewer.  

3.2     Subgroup analysis 

Where possible, we will evaluate the relative risks in pre-specified subgroups according to 

index presentation: acute coronary syndrome and chronic coronary syndrome. 
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