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 Class I
◦ In patients receiving a stent (BMS or DES) during PCI for ACS, 

P2Y inhibitor therapy should be given for at least 12 monthsP2Y12 inhibitor therapy should be given for at least 12 months. 
(Level of Evidence: B)

◦ In patients receiving DES for a non-ACS indication, clopidogrel 
75 mg daily should be given for at least 12 months if patients75 mg daily should be given for at least 12 months if patients 
are not at high risk of bleeding. (Level of Evidence: B)

 Class IIa Class IIa
◦ If the risk of morbidity from bleeding outweighs the anticipated 

benefit afforded by a recommended duration of P2Y12 inhibitor 
therapy after stent implantation earlier discontinuation (e g 12therapy after stent implantation, earlier discontinuation (e.g., 12 
months) of P2Y12 inhibitor therapy is reasonable. (Level of 
Evidence: C)

 Class IIb
◦ Continuation of DAPT beyond 12 months may be considered in 

patients undergoing DES implantation. (Level of Evidence: C)patients undergoing DES implantation. (Level of Evidence: C)
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 Single center registry (Duke database)

DES without clopidogrelAdjusted 24-mo outcome

6-month landmark analysis for Death/MI

DES without clopidogrel

BMS without clopidogrel
BMS ith l id l

Adjusted 24 mo outcome
DES: N=1501, p=0.02
BMS: N=3165, p=0.70

DES with clopidogrel

BMS with clopidogrel

DES with clopidogrel

Eisenstein EL, JAMA 2007
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 Single center registry of 749 diabetic patients

Death or Myocardial infarctionDeath or Myocardial infarction

Brar SS, J Am Coll Cardiol 2008
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 3,021 patients treated with DES

HR =13.7 HR=0.94HR 13.7
(4.0-47)
p<0.001

HR 0.94
(0.3-3.0)
p=0.98

Airoldi F, Circulation 2007
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N=10 778 treated with sirolimus-eluting stent

Adjusted Risk of Death or MI

N=10,778 treated with sirolimus-eluting stent

Adjusted Risk of Death or MI
6-month Landmark analysis

Kimura T, Circulation 2009 
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Patient/Lesion FactorsStent Thrombogenicity Patient/Lesion Factors
Vessel size, Lesion length         

ACS / MI
Plaque characteristics              

/Bio Compatibility

Stent Thrombogenicity
Material                                                 
Designs 

(open vs. closed cell)                     
S f ti Intrinsic platelet/

coagulation activity
Ejection fraction/CHF

Bio-CompatibilitySurface coating                                     
Adjunctive therapies               

(drug, radiation)                                        

Blood FlowMultiple stents
Stent length                     

Procedure-Related Factors
Morphometric and/or morphologic abnormalities

(under-expansion / 
dissection incomplete apposition thrombus tissuedissection, incomplete apposition, thrombus, tissue 

protrusion),  Mechanical vessel injury
Antithrombotic therapy

Kereiakes DK, Rev Cardiovasc Med 2004
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 Pooled analysis of 7 EES trial (N=11,219)
 70% of stent thrombosis episodes occur without prior DAPT 

discontinuation.
 DAPT interruption did not result in ST in 99.4% of patients.

Stone G, TCT 2011 
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* DAPT = dual antiplatelet therapy

12%

14%
ASA+Clopidogrel
ASA+Placebo

8.8%10%

12% ASA+Placebo

P=0 001

P=0.07

6.7%
6%

8%
P 0.001

P<0.001

3.7% 3.8%
2.7% 2.6%

2%

4%

0%

2%

CURE CREDO CHARISMACURE CREDO CHARISMA
N=12,563
12 months

CURE major bleeding

N=2,116
12 months

TIMI major bleeding

N=15,603
28 months

GUSTO moderate or
severe bleeding

Yusuf S, NEJM 2001, Steinhubl SR, JAMA 2002, Bhatt E, NEJM 2006
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Adjusted Odds Ratio of UGI Bleeding
In 1443 UGIB vs. 57,720 control from Denmark

Low dose aspirin 1.8 (1.5-2.1)

,

( )
Clopidogrel 1.1 (0.6-2.1)
Dipyridamole 1.9 (1.3-2.8)Dipyridamole 1.9 (1.3 2.8)
Vitamin K antagonist 1.8 (1.3-2.4)
Aspirin and Clopidogrel 7 4 (3 5-15)Aspirin and Clopidogrel 7.4 (3.5-15)
Aspirin and VKA 5.3 (2.9-9.5)
Aspirin and dipyridamole 2 3 (1 7 3 3)Aspirin and dipyridamole 2.3 (1.7-3.3)

Hallas J, BMJ 2006
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Promus
Element

Xience 
Prime

Endeavor
Resolute Biomatrix

Company Boston Sci Abbott Metronic Biosensors

Drug Everolimus Everolimus Zotarolimus Biolimus A9

Polymer Fluorinated Fluorinated BioLinx Bioabsorbable

Strut material PtCr CoCr CoNi 316L

Strut thickness 81 um 81 um 91 um 119 umStrut thickness 81 um 81 um 91 um 119 um

Stent design Element Multilink 82 Driver S-stent

12
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 Bern-Rotterdam Cohort Study
 Observation study in all consecutive patients

EES ( 4 212) SES ( 3 819) PES ( 4 308)◦ EES (n=4,212), SES (n=3,819), PES (n=4,308)

Räber L, European Society of Cardiology 2011
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COMPARE Trial 3Y FU
N=1,800

SPIRIT II/III Pooled Analysis
N=1,302, ,

Smits P, TCT 2011, Caixeta, JACC CV Int 2010
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 Meta-analysis of 17,101 patients from 13 RCTs

RR: 0 55 [0 38 0 78] p< 0 001

Barber U, Dangas GD, J Am Coll Cardiol 2012

RR: 0.55 [0.38-0.78], p< 0.001
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Palmerini T, Stone G, Lancet 2012;379:1393–402
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 N=50,844, from 49 RCTs

Palmerini T, Stone G, Lancet 2012;379:1393–402
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There is less endothelial cell surface coverageThere is less endothelial cell surface coverage 
in other DESs compared with EES and BMS.

Joner M, Virmani R, JACC 2008
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UnheparinizedUnheparinized ExEx--VivoVivo Shunt StudyShunt StudyUnheparinizedUnheparinized ExEx--VivoVivo Shunt StudyShunt Study

Data from  Abbott Vascular



Samsung Medical Center
Sungkyunkwan University
School of Medicine

60
8,996

11
700

18
8,996

0
919

60# of pts at risk
# of events

From Abbott Vascular
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Pooled analysis of 
SPIRIT II III IV V SPRIT

Stone G, TCT 2011 

SPIRIT II, III, IV, V, SPRIT 
Women, Xience V USA, 
XIENCE V India
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Investigator-initiated, multi-center, open label, prospective randomized trial 

Patients Matching
Enrollment Criteria

2 2DAPT 6 monthsDAPT 6 months
N=722N=722

DAPT 12 monthsDAPT 12 months
N=721N=721

2x2 
factorial design

EESEES
N=540N=540

SESSES
N=182N=182

EESEES
N=539N=539

SESSES
N=182N=182

Stratified by
Diabetes

Long lesion

Percutaneous Coronary Intervention

Clinical

Primary clinical 
endpoint evaluation

1mo1mo 3mo3mo 9mo9mo 12mo12mo
Angiographic

3yr3yr2yr2yr 4yr4yr 5yr5yr

Co-primary angiographic
endpoint evaluation

www.clinicaltrials.gov (NCT00698607).

Gwon HC, Kim HS, Circulation 2012
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N=1,443
HR = 1.10 (95% CI 0.68-1.79)
S i it 0 708
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12-mo DAT
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Months after initial procedure
Patient Number at RisksPatient Number at Risks
6-month 722 707 704 698 682

12-month 721 710 703 698 682

Gwon HC, Circulation 2012

* DAT = dual antiplatelet therapy



Samsung Medical Center
Sungkyunkwan University
School of Medicine

E liE li El ti St tEl ti St t Si liSi li El ti St tEl ti St t
(Randomized to EES vs. SES in 3:1 fashion)

HR = 0.92 (0.53-1.59)
Superiority p 0 764

HR = 2.29 (0.71-7.43)
Superiority p 0 168

EverolimusEverolimus--Eluting StentEluting Stent SirolimusSirolimus--Eluting StentEluting Stent

Superiority p=0.764
Non-inferiority p=0.0029

Superiority p=0.168
Non-inferiority p=0.268

5.0%
4.9%

6-mo DAT
12-mo DAT 4.6%

2.2%

6-mo DAT
12-mo DAT

Patient Number at Risks Patient Number at RisksPatient Number at Risks
6-mo 540 531 528 524 511

12-mo 539 531 524 521 505

Patient Number at Risks

182 176 176 174 171

182 179 179 178 176

Gwon HC, Circulation 2012
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 N=2,013, randomized to EES, ZES, PES, BMS

Valgimigli M, Circulation 2012
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 Class I
◦ In patients receiving a stent (BMS or DES) during PCI for ACS, 

P2Y inhibitor therapy should be given for at least 12 monthsP2Y12 inhibitor therapy should be given for at least 12 months. 
(Level of Evidence: B)

◦ In patients receiving DES for a non-ACS indication, clopidogrel 
75 mg daily should be given for at least 12 months if patients75 mg daily should be given for at least 12 months if patients 
are not at high risk of bleeding. (Level of Evidence: B)

 Class IIa Class IIa
◦ If the risk of morbidity from bleeding outweighs the anticipated 

benefit afforded by a recommended duration of P2Y12 inhibitor 
therapy after stent implantation earlier discontinuation (e g 12therapy after stent implantation, earlier discontinuation (e.g., 12 
months) of P2Y12 inhibitor therapy is reasonable. (Level of 
Evidence: C)

 Class IIb
◦ Continuation of DAPT beyond 12 months may be considered in 

patients undergoing DES implantation. (Level of Evidence: C)patients undergoing DES implantation. (Level of Evidence: C)



Samsung Medical Center
Sungkyunkwan University
School of Medicine

PCIPCI--CURECURE StudyStudyPCIPCI CURE CURE StudyStudy
CV Death or MI from RandomizationCV Death or MI from Randomization

Placebo+Aspirin (N=1345) 12 6%Placebo+Aspirin (N=1345) 12.6%

Clopidogrel + Aspirin (N=1313)

8.8%

P=0.002

Mehta SR, Lancet 2001

A=median time from randomization to percutaneous coronary
intervention. B=30 days after median time of PCI
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 A subgroup analysis of CURE study
 In clopidogrel group, 300 mg of clopidogrel was pre-loaded.p g g p, g p g p
 Primary endpoint was cardiac death, MI, or urgent TVR for 

30 days not for 12 months30 days, not for 12 months.
 Mean follow-up duration was 8 months after randomization.
 No comparison between 6- vs. 12-month duration.
 Major benefit was observed in the first 30 days.

This was not a study for the optimal duration of clopidogrel, 
lik l t d f l id l l dimore likely a study for clopidogrel pre-loading.
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Smart Angioplasty Research Team - Safety of 6-month Duration of Dual Antiplatelet Therapy 
after Percutaneous Coronary Intervention in Patients with Acute Coronary Syndromes

Patients Matching
Enrollment Criteria (N=3,000)

EES
N=1 000

ZES
N=1 000

BES
N=1 000N=1,000

Percutaneous Coronary Intervention

N=1,000 N=1,000

Percutaneous Coronary Intervention

Clopidogrel 6 months Clopidogrel >12 monthsStratified byClopidogrel 6 months
N=1,500

Clopidogrel >12 months
N=1,500

Stratified by
Diabetes

ST elevation

Primary clinical

1mo 12mo 18mo
Clinical

3yr 5yr

Primary clinical 
endpoint evaluation

6mo1mo 12mo 18mo 3yr 5yr6mo
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 Current evidence showed that second generation DESs, 
particularly EES,  seemed to be associated with the p y ,
lower risk of stent thrombosis than first generation DESs.

 Recent data suggests that the shorter duration of DAPT Recent data suggests that the shorter duration of DAPT 
might be safe, particularly after the implantation of 2nd

generation DES. 
 There are subgroups who are at a higher risk with a g p g

shorter duration of DAPT, which should be highlighted in 
the future studiesthe future studies.  

Thank you for your attentionThank you for your attention


