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When considering the safety and 
efficacy of DAPT after DES

M t di ti i h b tMust distinguish between:

1.1. Acute coronary syndromes Acute coronary syndromes 
(NSTEMI or STEMI; i e troponin(NSTEMI or STEMI; i e troponin(NSTEMI or STEMI; i.e. troponin (NSTEMI or STEMI; i.e. troponin 
positive pts)positive pts)

2.2. Stable ischemic heart disease Stable ischemic heart disease 
(troponin negative pts)(troponin negative pts)



HORIZONSHORIZONS--AMI: 3AMI: 3--Year Stent ThrombosisYear Stent Thrombosis
(ARC Definite/Probable)(ARC Definite/Probable)
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PCI was performed PCI was performed 
in 2658 pts (21%):in 2658 pts (21%): 1 Yr CV Death or MI1 Yr CV Death or MIin 2658 pts (21%): in 2658 pts (21%): 1 Yr CV Death or MI1 Yr CV Death or MI
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Mehta, SR et al. Mehta, SR et al. Lancet Lancet 2001;21:20332001;21:2033––4141



TRITONTRITON--TIMITIMI--3838
13,608 pts with ACS (unstable angina, NSTEMI, acute STEMI, or recent STEMI)13,608 pts with ACS (unstable angina, NSTEMI, acute STEMI, or recent STEMI)13,608 pts with ACS (unstable angina, NSTEMI, acute STEMI, or recent STEMI) 13,608 pts with ACS (unstable angina, NSTEMI, acute STEMI, or recent STEMI) 

undergoing PCI undergoing PCI with known coronary anatomy with known coronary anatomy (except for primary PCI pts) were (except for primary PCI pts) were 
treated with aspirin and randomized to clopidogrel 300 mg load + 75 mg treated with aspirin and randomized to clopidogrel 300 mg load + 75 mg qdqd vs. vs. 
prasugrel 60 mg load + 10 mg prasugrel 60 mg load + 10 mg qdqd and followed for 6and followed for 6--15 15 mosmos (median 12 (median 12 mosmos) ) p g g gp g g g qq (( ))
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TRITONTRITON--TIMITIMI--3838
Timing of benefit (landmark analysis)Timing of benefit (landmark analysis)Timing of benefit (landmark analysis)Timing of benefit (landmark analysis)
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Primary Efficacy Endpoint  
C it f CV D th MI St kComposite of CV Death, MI or Stroke
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Primary Efficacy EndpointPrimary Efficacy Endpoint
(C it f CV D th MI St k )(C it f CV D th MI St k )

88 88

(Composite of CV Death, MI or Stroke)(Composite of CV Death, MI or Stroke)
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Prasugrel and Ticagrelor in ACSPrasugrel and Ticagrelor in ACS
Stent thrombosisStent thrombosisStent thrombosisStent thrombosis

PLATO (n=18,624)PLATO (n=18,624)
12 months12 months
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TRITONTRITON--TIMITIMI--3838
Definite or probable stent thrombosisDefinite or probable stent thrombosisDefinite or probable stent thrombosis              Definite or probable stent thrombosis              

in 12,844 pts receiving any stentin 12,844 pts receiving any stent

DES Only (N=5743)
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Prasugrel and Ticagrelor in ACSPrasugrel and Ticagrelor in ACS
TIMI nonTIMI non--CABGCABG--related major bleedingrelated major bleedingTIMI nonTIMI non--CABGCABG--related major bleedingrelated major bleeding

PLATO (n=18,624)PLATO (n=18,624)
12 months12 months
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Prasugrel and Ticagrelor in ACSPrasugrel and Ticagrelor in ACS
TIMI CABGTIMI CABG--related major bleedingrelated major bleedingTIMI CABGTIMI CABG--related major bleedingrelated major bleeding

PLATO (n=18,624)PLATO (n=18,624)
12 months12 months
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Prasugrel and Ticagrelor in ACSPrasugrel and Ticagrelor in ACS
Fatal or lifeFatal or life--threatening bleedingthreatening bleedingFatal or lifeFatal or life--threatening bleedingthreatening bleeding

PLATO (n=18,624)PLATO (n=18,624)
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Prasugrel and Ticagrelor in ACSPrasugrel and Ticagrelor in ACS
AllAll--cause mortalitycause mortalityAllAll--cause mortalitycause mortality
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Independent Predictors of Stent Thrombosis: Independent Predictors of Stent Thrombosis: 
Dutch Registry (n=21 009 with DES or BMS)Dutch Registry (n=21 009 with DES or BMS)Dutch Registry (n=21,009 with DES or BMS)Dutch Registry (n=21,009 with DES or BMS)

Definite stent thrombosis occurred in 437 (2.1%) pts
HRHR 95% CI95% CI PP ValueValue

Clopidogrel stop <30 daysClopidogrel stop <30 days
UndersizingUndersizing

Clopidogrel stop 180Clopidogrel stop 180--365 days365 days

36.53 36.53 [7.96[7.96--167.77]167.77] PP<0.0001<0.0001
HRHR 95% CI95% CI PP ValueValue

13.39 13.39 [5.27[5.27--34.04]34.04] PP<0.0001<0.0001
5.87 5.87 [1.74[1.74--19.80]19.80] PP=0.004=0.004

Clopidogrel stop 30Clopidogrel stop 30--180 days180 days
MalignancyMalignancy

CAD >50% proximal of culpritCAD >50% proximal of culprit
TIMI flow postTIMI flow post--PCI <3PCI <3

4.63 4.63 [1.40[1.40--15.35]15.35] PP=0.01=0.01
4.50 4.50 [2.14[2.14--9.49]9.49] PP<0.0001<0.0001
4.40 4.40 [2.71[2.71--7.16]7.16] PP<0.0001<0.0001
3.77 3.77 [2.09[2.09--6.80]6.80] PP<0.0001<0.0001

DissectionDissection
Bifurcation StentingBifurcation Stenting

LVEF >30%LVEF >30%
PADPAD

[[ ]]
2.88 2.88 [1.67[1.67--5.00]5.00] PP=0.0002=0.0002
2.27 2.27 [1.48[1.48--3.47]3.47] PP=0.0002=0.0002
2.27 2.27 [1.43[1.43--3.60]3.60] PP=0.0005=0.0005
2.13 2.13 [1.01[1.01--4.51]4.51] PP=0.048=0.048

CAD CAD >>50% distal of culprit50% distal of culprit
No ASANo ASA

Any DESAny DES
DMDM

33 [ 0[ 0 5 ]5 ] 0 0 80 0 8
1.98 1.98 [1.32[1.32--2.95]2.95] PP=0.0009=0.0009
1.91 1.91 [1.01[1.01--3.88]3.88] PP=0.049=0.049
1.88 1.88 [1.21[1.21--2.94]2.94] PP=0.005=0.005
1.661.66 [1.02[1.02--2.70]2.70] PP=0.04=0.04

Age (per 10 years)Age (per 10 years)

00 44 88 1212 1616
HR [95%CI]HR [95%CI]

2020 2424 2828 3232 3636 4040

1.66 1.66 [1.02[1.02 2.70]2.70] PP 0.040.04
0.80 0.80 [0.68[0.68--0.94]0.94] PP=0.007=0.007

van van WerkumWerkum JW et al. JW et al. JACCJACC 2009;53:13992009;53:1399––409409

HR [95%CI]HR [95%CI]



Milan Stent Thrombosis ExperienceMilan Stent Thrombosis Experience
3 021 C S 3893 021 C S 3893,021 Consecutive Pts with DES in 5389 Lesions3,021 Consecutive Pts with DES in 5389 Lesions
Stent thrombosis occurred in 58 pts (1.9%) at 18 months; Stent thrombosis occurred in 58 pts (1.9%) at 18 months; 

42 episodes (72%) occurred within 6 months42 episodes (72%) occurred within 6 months42 episodes (72%) occurred within 6 months42 episodes (72%) occurred within 6 months

Median d/c thienopyridine to ST was 13.5 days Median d/c thienopyridine to ST was 13.5 days 
[5.2[5.2––25.7) for the first 6 months, and 90 days 25.7) for the first 6 months, and 90 days 

(30(30––365) between 6 and 18 months.365) between 6 and 18 months.

AiroldiAiroldi F et al. F et al. CirculationCirculation 2007;116:7452007;116:745--5454



Safety of LongSafety of Long--term Clopidogrelterm Clopidogrel
3 Pl b C t ll d T i l3 Pl b C t ll d T i l3 Placebo Controlled Trials3 Placebo Controlled Trials

P=0 07P=0 07

P=0.001P=0.001

P=0.07P=0.07

P<0 001P<0 001P<0.001P<0.001

N=15,603N=15,603
2.5 year FU2.5 year FU

N=12,563N=12,563
1 year FU1 year FU

N=2,116N=2,116
1 year FU1 year FU

NEJM 2006;354:1706NEJM 2006;354:1706––1717

yy
GUSTO major GUSTO major 

+ moderate bleed+ moderate bleed

yy
CURE major bleedCURE major bleed

NEJM 2001;345;494NEJM 2001;345;494––502502

yy
TIMI major bleedTIMI major bleed

JAMA 2002;288:2411JAMA 2002;288:2411––2020 NEJM 2006;354:1706NEJM 2006;354:1706 1717NEJM 2001;345;494NEJM 2001;345;494 502502 JAMA 2002;288:2411JAMA 2002;288:2411 2020



Randomized Trials of DAPT DurationRandomized Trials of DAPT Duration
TrialTrial PtsPts TestTest RandomizationRandomization 11°° EPEP

Prolonged DAPT studiesProlonged DAPT studies
REAL/ZEST LateREAL/ZEST Late 2,7012,701 1 vs. 3 yrs1 vs. 3 yrs A vs. A vs. A+CA+C D/MID/MI

DESDES SuperioritySuperiority 2 yrs after rand2 yrs after rand

DAPTDAPT N=20,645N=20,645 1 vs. 2.5 yrs*1 vs. 2.5 yrs* A+P vs DAPTA+P vs DAPT D/MI/CVAD/MI/CVA
(15,245 DES) (15,245 DES) (clop or (clop or praspras)) ST, BleedingST, Bleeding
(5,400 BMS)(5,400 BMS) NI and SupNI and Sup

Abbreviated DAPT studiesAbbreviated DAPT studies
PRODIGYPRODIGY N=1,800N=1,800 6 6 mosmos vs. 2 yrsvs. 2 yrs A vs. A vs. A+CA+C D/MI/CVAD/MI/CVA

DES, BMSDES, BMS SuperioritySuperiority

EXCELLENTEXCELLENT N=1443N=1443 6 vs. 12 6 vs. 12 mosmos A  vs. A  vs. A+CA+C D/MI/TVRD/MI/TVR
SES and EESSES and EES NoninferiorityNoninferiority

ISARISAR-- SAFESAFE N=6,000N=6,000 6 vs. 12 6 vs. 12 mosmos** A+P vs. A+P vs. A+CA+C D/MI/CVA/D/MI/CVA/
DESDES NoninferiorityNoninferiority ST/TIMI MBST/TIMI MByy

ITALICITALIC N=3,700N=3,700 6 vs. 12 6 vs. 12 mosmos A  vs. A  vs. A+CA+C D/MI/CVA/D/MI/CVA/
EESEES Noninferiority Noninferiority UrgUrg Revasc/MBRevasc/MB

OPTIMIZEOPTIMIZE N=3,120N=3,120 3 vs. 12 3 vs. 12 mosmos A  vs. A+CA  vs. A+C D/MI/CVA/MBD/MI/CVA/MB
ZESZES NoninferiorityNoninferiority

*Plus a 3 month washout period*Plus a 3 month washout period



Optimal Duration of Dual Antiplatelet Therapy Optimal Duration of Dual Antiplatelet Therapy 
after Drugafter Drug--Eluting Stents Implantation:Eluting Stents Implantation:after Drugafter Drug--Eluting Stents Implantation:              Eluting Stents Implantation:              

The REALThe REAL--LATE and ZESTLATE and ZEST--LATE RCTs (pooled)LATE RCTs (pooled)
2701 pts MACE2701 pts MACE--free 1 year after DES (SES, PES or ZES)free 1 year after DES (SES, PES or ZES)

Consecutive pts, allConsecutive pts, all--comerscomers
26% diabetes; 62% ACS26% diabetes; 62% ACS26% diabetes; 62% ACS26% diabetes; 62% ACS

Mean 1.4 stents/ptMean 1.4 stents/pt
R

Clopidogrel Clopidogrel 
contin ationcontin ation

Clopidogrel Clopidogrel 
discontin ationdiscontin ation

R

continuationcontinuation discontinuationdiscontinuation

Primary endpoint: Primary endpoint: Death or MI at additional 2 year FUDeath or MI at additional 2 year FU
Secondary endpoints: Secondary endpoints: Stent thrombosis, MACCE, major bleedingStent thrombosis, MACCE, major bleeding

Park SJ et al. NEJM 2010:onPark SJ et al. NEJM 2010:on--lineline

80% power for a 50% reduction from 5% control rate 80% power for a 50% reduction from 5% control rate 



REAL-LATE and ZEST-LATE RCT
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REAL-LATE and ZEST-LATE RCT
Primary End Point: Cardiac Death or MI
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PRODIGY Selection Criteria and Endpoints
Valgimigli M et al ESC 2011Valgimigli M et al ESC 2011

Eligibility Criteria

Valgimigli M et al. ESC 2011Valgimigli M et al. ESC 2011

Inclusion Criteria
Any indication to PCI 
(Stable ACS STEMI)

Exclusion Criteria
Known allergy to ASA or clopidogrel
Planned major surgery w/I 24 mos(Stable, ACS, STEMI) 

Intent to Stent
Planned major surgery w/I 24 mos
Major surgery within 15 days
Bleeding diathesis
P i t k i th l t 6 th

EFFICACY

Previous stroke in the last 6 months 
Concomitant oral anticoagulation

SAFETY

Death, MI, Stroke or Stent Thrombosis (ARC)

TIMI and Bleedscore,1

SAFETY

Type 2, 3 and 5 BARC2

11 SerebruanySerebruany VL et al. VL et al. Am J CardiolAm J Cardiol. Jan 15 2007;99(2):288. Jan 15 2007;99(2):288--290;290;
22 Mehran R et al. Mehran R et al. CircCirc. Jun 14 2011;123 (23):2736. Jun 14 2011;123 (23):2736--27472747



PRODIGY Study Flow (N=1,970)
Intent-to-stentIntent-to-stent

1:1:1:1
Randomization

Xience V Taxus Endeavor BMS

1:1

30-Days

Xience V Taxus Endeavor BMS

1:1
1° Endpoint Randomization
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6 mos

12 mos

6 mos

12 mos

6 Mos6 Mos**

18 mos 18 mos18 mos

24 mos 24 mos

24 Mos24 Mos*<6 months clopidogrel was allowed in BMS
pts with stable CAD at the time of PCI



1° Endpoint:
Death MI or StrokeDeath, MI or Stroke
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Valgimigli M et al. ESC 2011Valgimigli M et al. ESC 2011



Landmark Analysis: Death, MI,
or Stroke after 6 Monthsor Stroke after 6 Months
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Key Safety Endpoint:
Type 2 3 or 5 BARC BleedingType 2, 3 or 5 BARC Bleeding
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Stent Thrombosis Network MetaStent Thrombosis Network Meta--analysisanalysis
Primary EP: ARC Definite ST (FU through 2 years)Primary EP: ARC Definite ST (FU through 2 years)Primary EP: ARC Definite ST (FU through 2 years)Primary EP: ARC Definite ST (FU through 2 years)

49 RCTs, 50,844 pts
9 studies9 studies

Evidence

9 studies9 studies PESPESBMSBMS

Evidence
network

SESSESEndEnd--ZESZES 6 studies6 studies

CoCrCoCr--EESEES

Palmerini T et al. Lancet 2012:On-line

ResRes--ZESZES PtPt--CrCr--EESEES



Stent Thrombosis Network MetaStent Thrombosis Network Meta--analysisanalysis
Primary EP: ARC Definite STPrimary EP: ARC Definite STPrimary EP: ARC Definite STPrimary EP: ARC Definite ST

49 RCTs, 50,844 pts
Odds Ratio [95%]30-day definite stent thrombosis*

CoCr-EES vs BMS
CoCr EES vs PES

0.21 (0.11-0.42)
0 27 (0 14 0 51)CoCr-EES vs PES

CoCr-EES vs SES
CoCr-EES vs End-ZES
CoCr EES vs Res ZES

0.27 (0.14-0.51)
0.40 (0.21-0.79)
0.22 (0.09-0.54)
0 07 (0 00 0 46)CoCr-EES vs Res-ZES

PtCr-EES vs BMS
PtCr-EES vs PES
PtC EES E d ZES

0.07 (0.00-0.46)
0.06 (0.00-0.68)
0.07 (0.00-0.83)
0 06 (0 00 0 73)PtCr-EES vs End-ZES

PtCr-EES vs Res-ZES
SES vs BMS

0.06 (0.00-0.73)
0.02 (0.00-0.43)
0.54 (0.30-0.90)

Favors Stent 1

1010.10.01

Favors Stent 2

Palmerini T et al. Lancet 2012:On-line

Favors Stent 1

*Only statistically significant
results are shown



Stent Thrombosis Network MetaStent Thrombosis Network Meta--analysisanalysis
Primary EP: ARC Definite STPrimary EP: ARC Definite STPrimary EP: ARC Definite STPrimary EP: ARC Definite ST

49 RCTs, 50,844 pts

Odds Ratio
[95%]30d – 1yr definite stent thrombosis* [ ]y

CoCr-EES vs BMS
CoCr-EES vs PES

0.27 (0.08-0.74)
0.24 (0.08-0.62)

CoCr-EES vs End-ZES
End-ZES vs SES

0.13 (0.02-0.56)
4.06 (1.11-18.54)

F St t 1

1001010.10.01

F St t 2Favors Stent 1 Favors Stent 2

Palmerini T et al. Lancet 2012:On-line*Only statistically significant
results are shown



Stent Thrombosis Network MetaStent Thrombosis Network Meta--analysisanalysis
Primary EP: ARC Definite STPrimary EP: ARC Definite STPrimary EP: ARC Definite STPrimary EP: ARC Definite ST

49 RCTs, 50,844 pts
Odds Ratio

[95%]1-year definite stent thrombosis*
CoCr-EES vs BMS
CoCr-EES vs PES
CoCr-EES vs SES

0.23 (0.13-0.41)
0.28 (0.16-0.48)
0 41 (0 24-0 70)CoCr EES vs SES

CoCr-EES vs Res-ZES
CoCr-EES vs End-ZES

0.41 (0.24 0.70)
0.14 (0.03-0.47)
0.21 (0.10-0.44)

SES vs BMS
End-ZES vs SES

0.57 (0.36-0.88)
1.92 (1.07-3.90)

1010 1

Favors Stent 1 Favors Stent 2

1010.10.01

Palmerini T et al. Lancet 2012:On-line*Only statistically significant
results are shown



Stent Thrombosis Network MetaStent Thrombosis Network Meta--analysisanalysis
Primary EP: ARC Definite STPrimary EP: ARC Definite STPrimary EP: ARC Definite STPrimary EP: ARC Definite ST

49 RCTs, 50,844 pts
Odds Ratio 

[95%]2-year definite stent thrombosis*
CoCr-EES vs BMS
CoCr-EES vs PES

0.35 (0.17-0.69)
0.34 (0.19-0.62)

Favors Stent 1

1010.10.01

Favors Stent 2Favors Stent 1 Favors Stent 2

Palmerini T et al. Lancet 2012:On-line*Only statistically significant
results are shown



Conclusions: DAPT Duration after DES
1.1. Stable ischemic heart disease (troponinStable ischemic heart disease (troponin-- pts)pts)

•• Randomized trial results to date suggest that Randomized trial results to date suggest that 
prolonged clopidogrel use after DES implantation prolonged clopidogrel use after DES implantation 
i t bl IHD lt i i bl di ith ti t bl IHD lt i i bl di ith tin stable IHD results in excessive bleeding without in stable IHD results in excessive bleeding without 
benefitbenefit

•• Therefore, pending the results of additional trials,  Therefore, pending the results of additional trials,  
1 1 year year of DAPT is of DAPT is ccurrently urrently recommended with recommended with 
DES in pts not at increased risk of bleeding (in DES in pts not at increased risk of bleeding (in 
which case 6 months is recommended)which case 6 months is recommended)

•• Current data suggests 6 Current data suggests 6 ((or even 3or even 3) ) months of months of 
DAPT after EES in stable IHD DAPT after EES in stable IHD maymay be safebe safeyy



Conclusions: DAPT Duration after DES
2.2. Acute coronary syndromes (NSTEMI, Acute coronary syndromes (NSTEMI, 

STEMI; troponin+ pts)STEMI; troponin+ pts)STEMI; troponin+ pts)STEMI; troponin+ pts)

•• Randomized trial results to date suggest that  Randomized trial results to date suggest that  
DAPT h ld b d f t l t 12DAPT h ld b d f t l t 12 15 th15 thDAPT should be used for at least 12DAPT should be used for at least 12--15 months 15 months 
after DES implantation in ACS (? longer)after DES implantation in ACS (? longer)

•• Prasugrel or ticagrelor are preferred over Prasugrel or ticagrelor are preferred over 
clopidogrel in patients not at high risk for bleedingclopidogrel in patients not at high risk for bleeding

•• Sufficient evidence does not Sufficient evidence does not at present at present exist to exist to 
consider a shorter duration of DAPT in pts withconsider a shorter duration of DAPT in pts withconsider a shorter duration of DAPT in pts with consider a shorter duration of DAPT in pts with 
ACS after EES, although further study in this ACS after EES, although further study in this 
regard is warrantedregard is warrantedregard is warranted regard is warranted 


