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Short DAPT: 

• Published short DAPT studies in HBR 

population (DES vs. BMS)

• Current European Guidelines

• Published and ongoing Short DAPT Studies

– in HBR population

– in all-comer/non-HBR population
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Published Short DAPT studies for HBR patients

Study
Device/

drug
Polymer/
thickness

DAPT 
Duration

Randomization Primary result 

LEADERS FREE
N=2400

BioFreedom/
BiolimusA9

Free/
120µm

1 month
Stent Type

BioFreedom vs. BMS 
Superiority for safety and 

efficacy

ZEUS HBR
N=828

Endeavor/
Zotarolimus

Permanent/
91µm

1 month Stent Type
Endeavor vs. BMS

Superiority for MACE

SENIOR
N=1200
(age≥75)

SYNERGY/
Everolimus

Biodegradable/
78µm

SCAD: 1M
ACS: 6M

Stent Type
Synergy VS. BMS 

Superiority for MACE

LEADERS FREE 
II
N=1200

BioFreedom/
BiolimusA9

Free/
120µm

1 month

Single arm
BioFreedom

(vs. BMS arm of LEADERS 
FREE with 1M DAPT)

Superiority for safety and 
efficacy
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Short DAPT in European Guidelines
2017 ESC focused update on DAPT and 2018 ESC/EACTS guideline on 
myocardial revascularization

ACS
6-month DAPT

In patients with ACS and stent 
implantation who are at high risk 
of bleeding (PRECISE-DAPT ≥25), 
discontinuation of P2Y12 inhibitor 
therapy after 6 months should be 
considered.

PRODIGY
Meta-analysis 
(Palmerini et al)

• 1-month DAPT

In patients with stable CAD in 
whom 3-month DAPT poses safety 
concerns, DAPT for 1 month may 
be considered.

• 3-month DAPT
In patients with stable CAD 
considered at high bleeding risk 
(PRECISE-DAPT ≥25), DAPT for 3 
months should be considered. RESET, OPTIMIZE
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Short DAPT: 

• Published short DAPT studies in HBR 

population (DES vs. BMS)

• Current European Guidelines

• Published and ongoing Short DAPT Studies

– in HBR population

– in all-comer/non-HBR population
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Ongoing Short DAPT studies for HBR patients

Study
Device/

drug
Polymer/
thickness

DAPT 
Duration

Design Primary Endpoint 

MASTER-DAPT
NCT03023020

Ultimaster/
Sirolimus

Biodegradable/
80µm

1 month
RCT (DAPT regimen)

Short DAPT 
vs Guideline DAPT

NACE: Death, MI, stroke 
and bleeding(BARC 3or5) 

COBRA REDUCE
NCT02594501

Cobra PzF/
No drug

Polyzene-F/
71µm

2 weeks
RCT (Stent+DAPT)

2 Weeks vs.6 M

Death, MI, def/ prob ST or 
ischemic stroke

TARGET SAFE
NCT03287167

Firehawk/
Sirolimus

Biodegradable/
89µm

1 month
RCT (DAPT regimen)

1M vs. 6M
NACCE: Death, MI, stroke, 

major bleeding

Onyx ONE
NCT03344653

Resolute 
Onyx/Zotaro

Permanent/
81µm

1 month
RCT (Stent Type)
Onyx vs. BioFreedom

(Both 1M)

Death,MI or def/prob ST 

POEM -
NCT03112707

SYNERGY/
Evero

Biodegradable/
78µm

1 month Single arm with OPC
MACE:C-death,MI or 

def/prob ST

EVOLVE Short 
DAPT
NCT02605447

SYNERGY/
Evero

Biodegradable/
78µm

3 months
Single arm with OPC Death,MI or def/prob ST

XIENCE 28
NCT03355742

Xience/
Evero

Permanent/
81µm

1 months Single arm with OPC
NACE: Death, MI, ST, 

stroke, bleeding (BARC2-5)

XIENCE 90
NCT03218787

Xience/
Evero

Permanent/
81µm

3 months Single arm with OPC Death or MI

Onyx ONE Clear
NCT03647475

Resolute 
Onyx/Zotaro

Permanent/
81µm

1 month Single arm with OPC Death or MI

LEADERS FREE 
III
NCT03118895

BioFreedom
(CoCr)/

BiolimusA9

Free/
84-88µm

1 month
Single arm with OPC

BioFreedom arm in 
LEADERS FREE (1 month)

MACE: C-death, MI,
def/prob ST

N=1023

N=2000

N=800

N=2000

N=4300

N=2000

N=800

N=370

N=996

N=1700

(COBRA)        (any DES)
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Ongoing Short DAPT studies for HBR patients

Study
Device/

drug
Polymer/
thickness

DAPT 
Duration

Design Primary Endpoint 

MASTER-DAPT
NCT03023020

Ultimaster/
Sirolimus

Biodegradable/
80µm

1 month
RCT (DAPT regimen)
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and bleeding(BARC 3or5) 
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NCT02594501

Cobra PzF/
No drug
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2 weeks
RCT (Stent+DAPT)

2 Weeks vs.6 M

Death, MI, def/ prob ST or 
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TARGET SAFE
NCT03287167

Firehawk/
Sirolimus

Biodegradable/
89µm

1 month
RCT (DAPT regimen)

1M vs. 6M
NACCE: Death, MI, stroke, 

major bleeding

Onyx ONE
NCT03344653

Resolute 
Onyx/Zotaro

Permanent/
81µm

1 month
RCT (Stent Type)
Onyx vs. BioFreedom

(Both 1M)

Death,MI or def/prob ST 

POEM -
NCT03112707

SYNERGY/
Evero

Biodegradable/
78µm

1 month Single arm with OPC
MACE:C-death,MI or 

def/prob ST

EVOLVE Short 
DAPT
NCT02605447

SYNERGY/
Evero

Biodegradable/
78µm

3 months
Single arm with OPC Death,MI or def/prob ST

XIENCE 28
NCT03355742

Xience/
Evero

Permanent/
81µm

1 months Single arm with OPC
NACE: Death, MI, ST, 

stroke, bleeding (BARC2-5)

XIENCE 90
NCT03218787

Xience/
Evero

Permanent/
81µm

3 months Single arm with OPC Death or MI

Onyx ONE Clear
NCT03647475

Resolute 
Onyx/Zotaro

Permanent/
81µm

1 month Single arm with OPC Death or MI

LEADERS FREE 
III
NCT03118895

BioFreedom
(CoCr)/

BiolimusA9

Free/
84-88µm

1 month
Single arm with OPC

BioFreedom arm in 
LEADERS FREE (1 month)

MACE: C-death, MI,
def/prob ST

N=1023

N=2000

N=800

N=2000

N=4300

N=2000

N=800

N=370

N=996

N=1700

(COBRA)        (any DES)
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4 RCTs and 6 single arm studies with OPC are ongoing.

All trials mandate to use specific type of latest DES.



Short DAPT: 

• Published short DAPT studies in HBR 
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• Current European Guidelines
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Experimental strategy

0 30 d 90 d 120 d 1 year 1.5 years 2 years

ECG
discharge

ECG
90D

ECG
2Y

ACS + 
Stable CAD

Stable CAD

ASA 75-100 mg/d

Ticagrelor 90 mg bid 

ACS:
UA+NSTEMI+STEMI

Clopidogrel 75 mg/d

“All-comers” PCI 
population 
N = 15,991

1:1 Randomisation, 
open-label design,

130 centers worldwide

Ticagrelor 90 mg bid 

ASA 75-100 mg/d

ASA 75-100 mg/d

Bivalirudin-supported

BioMatrix DES by default

⦁Any type of lesions:  
Left main, SVG, CTO 
bifurcation, ISR, etc.

⦁Unrestricted use of 
DES (number, length)

Ticagrelor plus aspirin for 1 month, followed by ticagrelor monotherapy for 
23 months vs aspirin plus clopidogrel or ticagrelor for 12 months, followed 
by aspirin monotherapy for 12 months after implantation of a drug-eluting 
stent: a multicentre, open-label, randomised superiority trial.

Vranckx P, Valgimigli M, Serruys PW, Windecker S, Lancet. 2018 Sep 15;392(10151):940-949.

❑ 15,991 pts randomized
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Reference strategy
Reduction in bleeding Ticagrelor monotherapy 

better than ASA



Primary and secondary outcomes
at 12 months (Intention to treat)

Adherence to treatment strategies

Experimental 
group

Reference 
group

Risk Ratio 
(95% CI)

p-value

Number of pts. N=7980 N=7988

All-cause 
mortality or new 
Q-wave MI*

1.95 %,
(156)

2.47 %,
(197)

0.79 
(0.64-0.98)

0.028

All-cause 
mortality

1.35 %
(108)

1.64 %
(131)

0.82 
(0.64-1.06)

0.138

New Q-wave 
MI

0.60 %
(48)

0.86 %
(69)

0.70 
(0.48-1.00)

0.052

BARC 3 or 5 
Bleeding**

1.47 % 1.70 %
0.86 

(0.67-1.11)
0.243

BARC 5 Bleeding 0.18 % 0.20 %
0.88 

(0.43-1.80)
0.722

BARC 3 Bleeding 1.34 % 1.60 %
0.84 

(0.65-1.08)
0.179

98 %
97 %

96 %
96 %

Percentage

Experimental arm
Reference arm

Discharge

Ticagrelor mono in ACS and SA

In ACS: Ticagrelor + ASA 

In SA: Clopidogrel + ASA 

No. adherent / 

total no.
Percentage

Discharge

Experimental arm 7764/7957 97.6%

Reference arm 7744/7967 97.2%

Follow-up 1 Month

Experimental arm 7479/7755 96.4%

Reference arm 7490/7779 96.3%

Follow-up 3 Months

Experimental arm 6579/7648 86.0%

Reference arm 7188/7678 93.6%

Follow-up 6 Months

Experimental arm 6456/7596 85.0%

Reference arm 6985/7611 91.8%

Follow-up 12 Months

Experimental arm 6172/7550 81.7%

Reference arm 6722/7533 89.2%

Follow-up 18 Months

Experimental arm 5862/7453 78.7%

Reference arm 6778/7367 92.0%

Follow-up 24 Months

Experimental arm 5437/7488 72.6%

Reference arm 6981/7498 93.1%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0%
10% 20% 30% 40% 50% 60% 70% 80% 90%

100%

Percentage of patients adherent to regimen

No. adherent / 

total no.
Percentage

Discharge

Experimental arm 7764/7957 97.6%

Reference arm 7744/7967 97.2%

Follow-up 1 Month

Experimental arm 7479/7755 96.4%

Reference arm 7490/7779 96.3%

Follow-up 3 Months

Experimental arm 6579/7648 86.0%

Reference arm 7188/7678 93.6%

Follow-up 6 Months

Experimental arm 6456/7596 85.0%

Reference arm 6985/7611 91.8%

Follow-up 12 Months

Experimental arm 6172/7550 81.7%

Reference arm 6722/7533 89.2%

Follow-up 18 Months

Experimental arm 5862/7453 78.7%

Reference arm 6778/7367 92.0%

Follow-up 24 Months

Experimental arm 5437/7488 72.6%

Reference arm 6981/7498 93.1%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0%
10% 20% 30% 40% 50% 60% 70% 80% 90%

100%

Percentage of patients adherent to regimen

86 %
94 %

85 %
92 %

82 %
89 %

Experimental arm
Reference arm

Follow-up 1 M

Experimental arm
Reference arm

Follow-up 3 M

Experimental arm
Reference arm

Follow-up 6 M

Experimental arm
Reference arm

Follow-up 12 M

Experimental arm
Reference arm

Follow-up 18 M

Experimental arm
Reference arm

Follow-up 24 M

0%      25%     50%    75%    100%

*Mantel-Cox method based on time of death or diagnosis of new 
Q wave MI

**Mantel-Cox log-rank method for secondary safety endpoints

Ticagrelor plus aspirin for 1 month, followed by ticagrelor monotherapy for 
23 months vs aspirin plus clopidogrel or ticagrelor for 12 months, followed 
by aspirin monotherapy for 12 months after implantation of a drug-eluting 
stent: a multicentre, open-label, randomised superiority trial.

Vranckx P, Valgimigli M, Serruys PW, Windecker S, Lancet. 2018 Sep 15;392(10151):940-949.
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RR (95%CI)=0.97 (0.78-1.20)
P=0.766

2.04 % 

2.12 % 
2.81 % 

RR (95%CI)=0.88 (0.74-1.06)
P=0.182

Reference arm

Experimental arm (Ticagrelor monotherapy) 

Tica Mono

DAPT (Tica/Clop)

DAPT

Exp.

Ref. ASA mono

Tica Mono

DAPT (Tica/Clop) ASA mono
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0 30 60 120 180 240 300 365 425 485 545 605 665 730

Days since index procedure

 
 
RR (95%CI); p-value
 
    0-365d: 0.82 (0.64-1.06); 0.138
 
365-730d: 0.95 (0.74-1.22); 0.687
 
p-interaction = 0.445

3.17 % 

Landmark analysis

All-cause death BARC 3 or 5 bleeding

Reference arm

Experimental arm (Ticagrelor monotherapy) 

DAPT

Exp.

Ref.

Landmark analysis
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Ticagrelor plus aspirin for 1 month, followed by ticagrelor monotherapy for 
23 months vs aspirin plus clopidogrel or ticagrelor for 12 months, followed 
by aspirin monotherapy for 12 months after implantation of a drug-eluting 
stent: a multicentre, open-label, randomised superiority trial.

Vranckx P, Valgimigli M, Serruys PW, Windecker S, Lancet. 2018 Sep 15;392(10151):940-949.

“All-comers” PCI population N = 15,991

1:1 Randomisation, open-label design,
BioMatrix DES by default, Unrestricted use of DES (number, length)
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Study Flow

13 withdrew consent23 withdrew consent

Enrolled and randomized
N=3045

1-month DAPT arm
N=1523

12-month DAPT arm
N=1522

ITT population

N=1500

ITT population

N=1509

Eligible patients

Dec. 2015-Dec. 2017

N=6504

Stratified by Center

Complete 1-Year FU

N=1478 (98.5%)

Complete 1-Year FU

N=1496 (99.1%)

3459 did not participate

1731 Physicians’ judgment

1280 Patients’ refusal

0362 Logistic reasons

0047 Ethical reasons

0039 Unknown

STOPDAPT-2

3.7%3.7%

HR 0.64, 95%CI (0.42-0.98)
P non-inferiority <0.001
P superiority =0.04

2.4%

Log rank P=0.037

30

No. at risk

12-month DAPT

1-month DAPT

No. at risk

12-month DAPT 1509 1501 1486 1481 1469 1458 1442 1159

1-month DAPT

No. at risk

12-month DAPT 1509 1501 1486 1481 1469 1458 1442 1159

1-month DAPT 1500 1494 1479 1475 1468 1453 1441 1151

Days after index PCI

C
u
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ve
 In

ci
d

e
n

ce

12-month DAPT
1-month DAPT

Primary Endpoint: Net clinical benefit
CV death/MI/ST/Stroke/TIMI major/minor bleeding

2.5%

HR 0.79, 95%CI (0.49-1.29)
P non-inferiority =0.005
P superiority =0.34

2.0%

Log rank P=0.34

2.5%

30

No. at risk

12-month DAPT

1-month DAPT

No. at risk

12-month DAPT 1509 1504 1490 1488 1479 1473 1458 1172

1-month DAPT

No. at risk

12-month DAPT 1509 1504 1490 1488 1479 1473 1458 1172

1-month DAPT 1500 1495 1480 1476 1471 1458 1446 1157

Days after index PCI

C
u

m
u

la
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ve
 In

ci
d

e
n

ce

1-month DAPT
12-month DAPT

Major secondary ischemic endpoint
CV death/MI/ST/Stroke

Presented by Watanabe at ACC19

Treated with Xience
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1-month DAPT

12-month DAPT

1-month DAPT

12-month DAPT



SMART-CHOICE

Presented by Hahn at ACC19

ACC LBCT 2019

Study design

3000 patients undergoing PCI with DES

P2Y12 inhibitor group

P2Y12 inhibitor monotherapy 

after 3-month DAPT

DAPT group

DAPT for ≥12 months

Primary endpoint: 12-month MACCE

CoCr-EES PtCr-EES BP-SES

Loading aspirin and P2Y12 inhibitors

Randomization stratified by

centers, clinical presentation,

and type of P2Y12 inhibitors

• CoCr-EES: cobalt-chromium 

everolimus eluting stent 

(Xience series)

• PtCr-EES: platinum-chromium 

everolimus-eluting stent 

(Promus series and Synergy)

• BP-SES: bioresorbable 

polymer- sirolimus-eluting 

stent (Orsiro)

A prospective, multicenter, randomized, open-label, noninferiority trial

Song YB,…, Gwon HC, Hahn JY. Am Heart J 2018

ClinicalTrials.gov NCT02079194

Xience SYNERGY Orsiro

ACC LBCT 2019

0 9 0 1 8 0 2 7 0 3 6 0
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T im e  A fte r  In i t ia l  P ro c e d u r e , d a y s
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C
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E
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%
)

Primary end point (MACCE)

HR 1.19 (95% CI 0.76-1.85); P=0.46

Difference, 0.4%; upper limit of 1-sided 95% CI, 1.3%; P=0.007 for noninferiority

P2Y12 inhibitor monotherapy

DAPT

2.9%

2.5%

* MACCE = A composite of all-cause death, myocardial infarction, or stroke

No. at risk

DAPT 1498 1471 1454 1436 1220

P2Y12 inhibitor 1495 1456 1430 1402 1202

MACCE at 1Y

All-cause death, MI, and stroke

Bleeding BARC type 2-5 at 1Y

2.0% vs 3.4%

HR 0.58 (95%: 0.36-0.92), p=0.02
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Ongoing Short DAPT studies for all-comers/ non-HBR

Study
Device/

drug
Population/N DAPT Duration Control arm Primary Endpoint 

TWILIGHT
NCT02270242

Any 
approved 

DES

High risk PCI
9000

3-M DAPT followed 
by 12-M Tica mono

15-M DAPT 
(ASA+Tica) 

Bleeding episode at 15 
months defined as BARC 2, 

3 or 5 bleeding

TICO
NCT02494895

Orsiro
60µm

ACS
3056

3-M DAPT followed 
by 9-M Tica mono

12-M DAPT 
(ASA+Tica)

MACCE 

MODEL U-SES
NCT02837003

Ultimaster
80µm

All-comers
1500

3-M DAPT followed 
by any mono (ASA or 

P2Y12)
Historical control Death or MI

ASET
NCT03469856 

SYNERGY
78µm

Low risk CAD
200

3M prasugrel mono 
without ASA

Single arm
Composite of  C-death, TV-

MI, def ST

ISAR DAPT
NCT02609698

Coroflex
ISAR

55-67µm

Low risk CAD
906

3 months 6 months MACE (C-death, MI, TLR)

HOST-IDEA
NCT02601157

Orsiro vs 
Coroflex

ISAR

Stable CAD
2152

3 months 12 months
NACCE (C-death, TV-MI, 

CD-TLR, def/prob ST, major 
bleeding)

Followed by P2Y12 inhibitor monotherapy
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Ongoing Short DAPT studies for all-comers/ non-HBR

Study
Device/

drug
Population/N DAPT Duration Control arm Primary Endpoint 

TWILIGHT
NCT02270242

Any 
approved 

DES

High risk PCI
9000

3-M DAPT followed 
by 12-M Tica mono

15-M DAPT 
(ASA+Tica) 

Bleeding episode at 15 
months defined as BARC 2, 

3 or 5 bleeding

TICO
NCT02494895

Orsiro
60µm

ACS
3056

3-M DAPT followed 
by 9-M Tica mono

12-M DAPT 
(ASA+Tica)

MACCE 

MODEL U-SES
NCT02837003

Ultimaster
80µm

All-comers
1500

3-M DAPT followed 
by any mono (ASA or 

P2Y12)
Historical control Death or MI

ASET
NCT03469856 

SYNERGY
78µm

Low risk CAD
200

3M prasugrel mono 
without DAPT

Single arm
Composite of  C-death, TV-

MI, def ST

ISAR DAPT
NCT02609698

Coroflex
ISAR

55-67µm

Low risk CAD
906

3 months 6 months MACE (C-death, MI, TLR)

HOST-IDEA
NCT02601157

Orsiro vs 
Coroflex

ISAR

Stable CAD
2152

3 months 12 months
NACCE (C-death, TV-MI, 

CD-TLR, def/prob ST, major 
bleeding)

Followed by P2Y12 inhibitor monotherapy

5 RCTs and 1 single arm study are ongoing.

Majority of trials are implementing
P2Y12 inhibitor monotherapy following short DAPT.

5 trials mandate to use specific types of latest DES
including 2 ultra-thin strut DES .
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Ongoing Short DAPT studies for all-comers/ non-HBR

Study
Device/

drug
Population/N DAPT Duration Control arm Primary Endpoint 

TWILIGHT
NCT02270242

Any 
approved 

DES

High risk PCI
9000

3-M DAPT followed 
by 12-M Tica mono

15-M DAPT 
(ASA+Tica) 

Bleeding episode at 15 
months defined as BARC 2, 

3 or 5 bleeding

TICO
NCT02494895

Orsiro
60µm

ACS
3056

3-M DAPT followed 
by 9-M Tica mono

12-M DAPT 
(ASA+Tica)

MACCE 

MODEL U-SES
NCT02837003

Ultimaster
80µm

All-comers
1500

3-M DAPT followed 
by any mono (ASA or 

P2Y12)
Historical control Death or MI

ASET
NCT03469856 

SYNERGY
78µm

Low risk CAD
200

3M prasugrel mono 
without ASA

Single arm
Composite of  C-death, TV-

MI, def ST

ISAR DAPT
NCT02609698

Coroflex
ISAR

55-67µm

Low risk CAD
906

3 months 6 months MACE (C-death, MI, TLR)

HOST-IDEA
NCT02601157

Orsiro vs 
Coroflex

ISAR

Stable CAD
2152

3 months 12 months
NACCE (C-death, TV-MI, 

CD-TLR, def/prob ST, major 
bleeding)

Followed by P2Y12 inhibitor monotherapy

NO DAPT trial
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Patients with chronic stable angina or stabilized ACS 
(normal biomarkers) and SYNTAX score <23

Loading with DAPT standard of care (if not on long-term therapy) at 
least 2 hours prior to catheterization or PCI

Optimal result with PCI with SYNERGYTM stents
(Based on clinical, angiographic and/or intracoronary imaging findings)

Yes No

ASA discontinued on the day after PCI, Prasugrel monotherapy 
for 3 months, ASA monotherapy thereafter

Conventional DAPT according to 
institutional protocol

3 months reporting of the Primary Endpoint

Additional 1 month observational period (4 months follow-up) 
after discontinuation of the drug

Loading Prasugrel during/post PCI

ASET (Acetylsalicylic acid eliminate trial): Trial Schema

Chairman: Patrick W. Serruys, PI: Pedro Lemos
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Kogame N, Serruys PW, et al. Eurointervention. 2019 Apr 23. pii: EIJ-D-19-00131



• Many trials to evaluate short DAPT (≤3M) in HBR compare 
either DAPT regimens, stent types or combination of both. 

• In all-comer/ non-HBR population, many trials are 
implementing P2Y12 mono-therapy following short DAPT (1 or 
3M). 

• In the Global Leaders trial, 1-month DAPT followed by 23-m 
ticagrelor monotherapy did not show superiority to 12-month 
DAPT in all-comers population. However, currently reported two 
RCTs showed that one- or three-month DAPT followed by 
P2Y12 inhibitor monotherapy was superior for bleeding and 
non-inferiority for composite ischemic endpoint to 12-month 
DAPT at one-year follow-up.

• Majority of ongoing short DAPT trials mandate to use specific 
type of latest generation DES.

• One “No DAPT” trial is ongoing.

Conclusion
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Frigoli et al. Am Heart J 2019;209:97-105.

4,300 HBR patients recruited from 
≥100 interventional cardiology 
centers 

Abbreviated DAPT
SAPT - 11 months

Study Design and Key Features

*DAPT duration is counted from the day of last implanted stent; staging has to be pre-specified at the time 
of screening and cannot be planned later than 2 months after index PCI; †Patients on OAC can stop DAPT 2 
months after confirmed randomization 

ASA, acetylsalicylic acid;  MI, myocardial infarction; SAPT, single antiplatelet therapy

Prolonged DAPT
ASA 11 months + P2Y12 

inhibitor for ≥5 months
†

Pre
Rx

Selection: 
• Site 
• Ongoing/planned P2Y12i
• OAC

1 month
Mandatory 

DAPT*

4300 patients - >100 international sites 

Eligibility after Index 
procedure

•Patient at HBR
•All lesions treated with 
Ultimaster®

•No further PCI planned 

Eligibility at 30 days randomization visit
• HBR at baseline or actionable non-access site related 

bleeding episode post-PCI
• Free from MI, symptomatic restenosis, stent thrombosis, 

stroke and any revascularization
• No active bleeding within 7 days before randomization
• Patient is on stable DAPT for at least 7 days before 

randomization

Trial 
popula

tion

Primary endpoints
1) NET adverse clinical 

endpoints (NACE)
2) Major adverse 

cardiac and cerebral 
events (MACCE)

3) Major or clinically 
relevant non-major 
bleeding (MCB)
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COBRA REDUCE Trial: Trial design

Treatment Allocation

COBRA PzF™ 

stent

DES*

14 days

Clopidogrel

3 or 6 months

Clopidogrel

Aspirin + VKA or NOAC

* FDA-approved second generation DES (Xience, Promus, Synergy or Resolute)

Principal Investigator

• Prof. Adnan Kastrati, DE

• Dr. Robert Byrne, DE

Primary endpoint

• BARC ≥2 bleeding event at 6 

months (Superiority)

• Composite of all-cause death, 

myocardial infarction, definite or 

probable stent thrombosis, or 

ischemic stroke at 6 months 

(Non-inferiority)

Presented by Mehran at TCT 2018. 20



Onyx ONE Global RCT Study

2000 Patients

Up to 90 Global sites

1:1 Randomization

Primary Endpoint: Composite of Cardiac Death, MI and Stent Thrombosis (def/prob) at 1 year 

Powered Secondary Endpoint: Target Lesion Failure (TLF) at 1 year

Other Secondary Endpoints: Acute success rates; BARC bleeding, TVF, revascularizations, all 
death, stroke and MACE at all timepoints;  TLF at other follow-up 

Antiplatelet Therapy: all patients to discontinue DAPT at 1 month, thereafter SAPT only

2mo 2yr1yr

Clinical Follow-up 

1mo

Prospective, Multicenter, Single Blind  
Randomized Study for High bleeding risk

patients undergoing PCI1

Short Term (1 Month) DAPT

Resolute ONYX™ DES

with 1 Month DAPT
(N=1000)

BioFreedom™ DCS

with 1 Month DAPT
(N=1000) 

6mo

Leading Investigator:  Prof. Stephan 

Windecker

Co-Investigators: Elvin Kedhi & 

Azeem Latib

1 CAD patients (ACS + stable angina) undergoing PCI who are at increased risk of bleeding or in whom DAPT >1 month is undesirable, see inclusion criteria for HBR definition.

Presented by Windecker at TCT 2018. 21
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Experimental 
Treatment 
Strategy

Reference 
Treatment 
Strategy

Risk Ratio 
[Exp/Reference]

Rate ratio (95% CI) p-value for 
interaction

Pre-specified subgroups (95% CI)

Overall 163/7980 169/7988 0.97 (0.78-1.20)

Indication 0.0068
ACS 73/3750 100/3737 0.73 (0.54-0.98)
Stable CAD 90/4230 69/4251 1.32 (0.97-1.81)

Age 0.057
>75 years 65/1292 50/1273 1.29 (0.89-1.86)
≤75 years 98/6688 119/6715 0.83 (0.63-1.08)

Diabetes mellitus 0.53
diabetics 52/2049 47/1989 1.07 (0.72-1.59)
non-diabetics 111/5925 122/5994 0.92 (0.71-1.19)

Renal failure 0.48
Yes 43/1099 38/1072 1.10 (0.71-1.71)
No 120/6881 131/6916 0.92 (0.72-1.18)

PVD 0.99
Yes 15/476 17/529 0.98 (0.49-1.97)
No 148/7428 150/7389 0.87 (0.78-1.24)

Left main treated 0.44
Yes 9/197 6/190 1.43 (0.51-4.03)
No 154/7783 163/7798 0.95 (0.76-1.18)

Geographic area 0.20
Western Europe 143/6156 141/6167 1.02 (0.81-1.29)
Eastern Europe* 17/1502 27/1500 0.63 (0.34-1.15)
Rest of the world 3/322 1/321 3.00 (0.31-28.84)

*Eastern Europe included Poland, Bulgaria, Hungary

Predefined subgroup analysis of the key secondary safety 
endpoint of BARC 3 or 5 bleeding

0.25    0.5      1.0      2.0      4.0 
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3.7%3.7%

HR 0.64, 95%CI (0.42-0.98)
P non-inferiority <0.001
P superiority =0.04

2.4%

Log rank P=0.037

30

No. at risk

12-month DAPT

1-month DAPT

No. at risk

12-month DAPT 1509 1501 1486 1481 1469 1458 1442 1159

1-month DAPT

No. at risk

12-month DAPT 1509 1501 1486 1481 1469 1458 1442 1159

1-month DAPT 1500 1494 1479 1475 1468 1453 1441 1151

Days after index PCI

C
u

m
u

la
ti

ve
 In

ci
d

e
n

ce

12-month DAPT
1-month DAPT

Primary Endpoint: Net clinical benefit
CV death/MI/ST/Stroke/TIMI major/minor bleeding
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2.5%

HR 0.79, 95%CI (0.49-1.29)
P non-inferiority =0.005
P superiority =0.34

2.0%

Log rank P=0.34

2.5%

30

No. at risk

12-month DAPT

1-month DAPT

No. at risk

12-month DAPT 1509 1504 1490 1488 1479 1473 1458 1172

1-month DAPT

No. at risk

12-month DAPT 1509 1504 1490 1488 1479 1473 1458 1172

1-month DAPT 1500 1495 1480 1476 1471 1458 1446 1157

Days after index PCI

C
u

m
u

la
ti

ve
 In

ci
d

e
n

ce
1-month DAPT
12-month DAPT

Major secondary ischemic endpoint
CV death/MI/ST/Stroke
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1.5%

HR 0.26, 95%CI (0.11-0.64)
P superiority =0.004

0.4%

Log rank P=0.002

1.5%

Major secondary bleeding endpoint
TIMI major/minor bleeding

No. at risk

12-month DAPT

1-month DAPT

No. at risk

12-month DAPT 1509 1504 1491 1487 1480 1471 1462 1180

1-month DAPT

No. at risk

12-month DAPT 1509 1504 1491 1487 1480 1471 1462 1180

1-month DAPT 1500 1495 1483 1481 1477 1467 1457 1166

C
u

m
u

la
ti

ve
 In

ci
d

e
n

ce
1-month DAPT
12-month DAPT

Days after index PCI
30
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STOPDAPT-2

Trial Description: Patients undergoing PCI were randomized to 1 month of DAPT followed by clopidogrel monotherapy for 5 

years versus 12 months of DAPT followed by aspirin monotherapy for 5 years.  

RESULTS

• Primary outcome, death, MI, stent thrombosis, stroke, TIMI major/minor bleeding at 

1 year: 2.4% of 1-month DAPT group compared with 3.7% of 12-month DAPT 

group (p for superiority = 0.04)

• Death, MI, stent thrombosis, or stroke at 1 year: 2.0% of 1-month DAPT group 

compared with 2.5% of 12-month DAPT group (p for noninferiority = 0.005)

CONCLUSIONS

• Among patients undergoing PCI for stable and unstable cardiovascular disease, 1-

month DAPT followed by clopidogrel monotherapy was superior to 12-month 

DAPT followed by aspirin monotherapy at preventing net adverse clinical events

• 1-month DAPT was noninferior to 12-month DAPT at preventing major adverse 

ischemic events

Presented by Dr. Hirotoshi Watanabe at ACC 2019

12- month DAPT, 

followed by aspirin 

monotherapy

(n = 1,522)

1-month DAPT, 

followed by 

clopidogrel 

monotherapy

(n = 1,523)

(p = 0.04)

%

Primary endpoint

2.4

3.7

#ACC19

0

2

4
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ACC LBCT 2019

Study design

3000 patients undergoing PCI with DES

P2Y12 inhibitor group

P2Y12 inhibitor monotherapy 

after 3-month DAPT

DAPT group

DAPT for ≥12 months

Primary endpoint: 12-month MACCE

CoCr-EES PtCr-EES BP-SES

Loading aspirin and P2Y12 inhibitors

Randomization stratified by

centers, clinical presentation,

and type of P2Y12 inhibitors

• CoCr-EES: cobalt-chromium 

everolimus eluting stent 

(Xience series)

• PtCr-EES: platinum-chromium 

everolimus-eluting stent 

(Promus series and Synergy)

• BP-SES: bioresorbable 

polymer- sirolimus-eluting 

stent (Orsiro)

A prospective, multicenter, randomized, open-label, noninferiority trial

Song YB,…, Gwon HC, Hahn JY. Am Heart J 2018

ClinicalTrials.gov NCT02079194
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ACC LBCT 2019

0 9 0 1 8 0 2 7 0 3 6 0
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%
)

Primary end point (MACCE)

HR 1.19 (95% CI 0.76-1.85); P=0.46

Difference, 0.4%; upper limit of 1-sided 95% CI, 1.3%; P=0.007 for noninferiority

P2Y12 inhibitor monotherapy

DAPT

2.9%

2.5%

* MACCE = A composite of all-cause death, myocardial infarction, or stroke

No. at risk

DAPT 1498 1471 1454 1436 1220

P2Y12 inhibitor 1495 1456 1430 1402 1202
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ACC LBCT 2019

Clinical outcomes at 12 months

Outcome

P2Y12 inhibitor 

monotherapy 

(n=1495)

Dual antiplatelet 

therapy  

(n=1498)

HR (95% CI) P Value

MACCE 42 (2.9%) 36 (2.5%) 1.19 (0.76-1.85) 0.46

Death 21 (1.4%) 18 (1.2%) 1.18 (0.63-2.21) 0.61

Myocardial infarction 11 (0.8%) 17 (1.2%) 0.66 (0.31-1.40) 0.28

Cerebrovascular accident 11 (0.8%) 5 (0.3%) 2.23 (0.78-6.43) 0.14

Death or myocardial infarction 31 (2.1%) 32 (2.2%) 0.98 (0.60-1.61) 0.94

Cardiac death 11 (0.8%) 13 (0.9%) 0.86 (0.38-1.91) 0.70

Cardiac death or myocardial infarction 22 (1.5%) 27 (1.9%) 0.83 (0.47-1.45) 0.50

Stent thrombosis 3 (0.2%) 2 (0.1%) 1.51 (0.25-9.02) 0.65

Bleeding BARC type 2-5 28 (2.0%) 49 (3.4%) 0.58 (0.36-0.92) 0.02

Major bleeding 12 (0.8%) 14 (1.0%) 0.87 (0.40-1.88) 0.72

Net adverse clinical and cerebral events 65 (4.5%) 81 (5.6%) 0.81 (0.58-1.12) 0.20

Major bleeding was defined as BARC type 3-5 bleeding. 

Net adverse clinical and cerebral events were defined as MACCE plus BARC type 2-5 bleeding.

30
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SMART-CHOICE

Trial Description: Patients undergoing DES-PCI were randomized in a 1:1 fashion to either dual antiplatelet therapy (DAPT) 

for 3 months followed by P2Y12 inhibitor monotherapy for 9 months, or DAPT for 12 months. They were followed for 1 year.  

RESULTS

• Primary endpoint: MACCE (death, MI, stroke) at 12 months, for 3- vs. 12-month 

DAPT: 2.9% vs. 2.5%, p for noninferiority = 0.007; p for superiority = 0.46

• Death: 1.4% vs. 1.2%, p = 0.61; MI: 0.8% vs. 1.2%, p = 0.28; stent thrombosis: 

0.2% vs. 0.1%, p = 0.65

• Bleeding BARC 2-5: 2.0% vs. 3.4%, p = 0.02

CONCLUSIONS

• 3 months of DAPT followed by P2Y12 inhibitor use as monotherapy for 9 months is 

noninferior to 12 months of DAPT among unselected patients undergoing PCI with 

a DES; bleeding was lower with this strategy

• Interesting findings, adds to other trials seeking to drop aspirin rather than the 

P2Y12 inhibitor as antiplatelet agent long-term; outcomes may be different among 

patients with ACS vs. stable ischemic heart disease

Presented by Dr. Joo-Yong Hahn at ACC 2019

12-month 

DAPT

(n = 1,498)

3-month 

DAPT

(n = 1,495)

2.9
2.5

0

5

10

%

Primary endpoint

#ACC19

(pnoninferiority = 0.007)

(psuperiority = 0.46)
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Patients With CAD At 
High Bleeding Risk

(N=1023)

PCI with Synergy EES

• Age ≥75 years
• Need for OAC
• Hb <11 g/l 
• Recent transfusion
• Platelets <100’000
• Bleeding event <12 months
• Stroke <12 months
• History of ICH
• Severe chronic liver disease
• GFR <40 ml/min,
• Cancer <3 years
• Planned major surgery
• Need for glucocorticoids/NSAIDS
• Non-adherence to >30 days DAPT

1-month clinical follow-up Clop ASA

1
 m

o
n

th

1
2

 m
o

n
th

s

1EP: cardiac death, MI, or def/prob ST 
@12 months

12-month clinical follow-up

Clop OAC

1
 m

o
n

th

1
2

 m
o

n
th

s

Need for OAC:

NO YES

Antithrombotic Strategy

PCI WITH SYNERGY EES IN HIGH BLEEDING

RISK PATIENTS FOLLOWED BY 1 MONTH DAPT

NCT03112707

Multicenter trial

Presented by Stefanini at JIM 2018.



A prospective, single arm, multi-center, open label, non-randomized

trial to evaluate the safety of 1-month* (as short as 28 days) DAPT in

HBR subjects undergoing PCI with XIENCE

50 sites in Europe and Asia

N=800

Primary Endpoint (NI**): Composite of all-cause death, all MI, ST, stroke 

or major bleeding from 1-6 months

Key inclusion criteria: High bleeding risk (one or more of the following):

i: Age ≥ 75 years   ii: Chronic anticoagulation therapy   iii: History of major bleeding   iv: History of stroke   

v: Renal insufficiency or failure   vi: thrombocytopenia or coagulation disorders   vii: anemia

Key exclusion criteria: AMI; LVEF < 30%; LM; total occlusion; graft; ISR, thrombus containing lesion; 

judged by physician as inappropriate for discontinuation from P2Y12 inhibitor use at 1 month

Baseline 3 months 6 months

Primary Endpoint

1 month 

Follow up P2Y12 inhibitor + ASA ASA only 

12 

months

Trial Design: XIENCE 28 Global

*For eligible patients who are “1-month clear”, defined as patients who are event free and compliant with DAPT within 1 month of index procedure.

**Propensity adjusted comparison to historical control patients treated with standard DAPT will be performed.

NCT03355742

Presented by Mehran at TCT 2018.
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P2Y12 + ASA

0 3m 15m

EVOLVE Short DAPT Study Design
Prospective, N= ~2000 patients, ~120 global sites

Key Inclusion Criteria
Patients considered by the treating physician to be at high risk for bleeding:
i) ≥75 years of age and high bleeding risk; ii) History of major bleeding; iii) Anticoagulation 
therapy; iv) History of stroke or renal insufficiency/failure; v) Platelet count ≤100,000/μL

(excluded LM disease, ostial lesions, >2 vessels, >3 lesions, CTO, SVG, ISR, NSTEMI or STEMI)

ASA Only (for patients eligible for discontinuation of P2Y12)

Presented by Mauri at TCT 2015.

Co-primary Endpoints: (1) Death or MI, and (2) ARC definite/probable ST 
Secondary Endpoint: Rate of major bleeding (BARC bleeding classification 2,3,5)

Co-primary and secondary endpoints will be evaluated between 3 and 15 months; Propensity adjusted 
comparison to historical control patients treated with standard DAPT will be performed 



$43

Prospective 

multi-center, 

open-label, single-arm 

Dual anti-platelet for 
1 month (30 days), 
followed by single 

anti-platelet therapy  

Switzerland 

and  

France

370 patients 

 in 20 sites

3 year FU

BioFreedomTM (Cobalt 
Chromium BA9 TM 
drug-coated stent; 
BFCoCr) pre CE

Franz Eberli MD 
Philippe Garot MDCoCr thin struts (84-88 µm)

Presented by Urban at APPAC 2018.
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A Permanent Polymer Zotarolimus-eluting Stent versus a 
Polymer-Free Amphilimus-eluting Stent in all-comers

Results of the ReCre8 Trial

P. Stella et al. TCT 2018 36


