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AF and Coronary Stents: Key Concepts

Connolly S, et al. Lancet. 2006;367:1903-12
Leon MB, et al, N Engl J Med 1998;339:1665-71

Atrial Fibrillation
(ACTIVE-W)

Coronary Stenting
(STARS)

“The combination of 
aspirin and 

clopidogrel is not as
effective as warfarin
in patients with atrial

fibrillation”

“The combination of 
aspirin and a 

thienopyridine is
more effective than
warfarin in patients

with coronary stents”
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Antithrombotic therapy in PCI patients on OAC
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12 months

6 months

Lifelong

Time from ACS

A CO Oral anticoagulation Aspirin 75-100 mg daily Clopidogrel 75 mg daily

AF patient in need of OAC after elective PCI with stent

Bleeding risk low
compared to risk for ACS or 

stent thrombosis

Bleeding risk high
compared to risk for ACS or 

stent thrombosis

3 months

Triple therapya (IIaB)  

OAC monotherapyc (IB)

Dual therapyb (IIaC)

OAC monotherapyc (IB)

A CO

A or CO

O

O

aDual therapy with OAC and aspirin or clopidogrel may be considered in selected patients, especially those not receiving a stent or patients at a 
longer time from the index event. bOAC plus single antiplatelet. cDual therapy with OAC and an antiplatelet agent (aspirin or clopidogrel) may be 
considered in patients at high risk of coronary events.

Dual therapyb (IIaC)
A or CO

Kirchhof P et al. Eur Heart J 2016
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Antithrombotic therapy in ACS patients on OAC

0
1 month

12 months

6 months

Lifelong

Time from ACS

A CO Oral anticoagulation Aspirin 75-100 mg daily Clopidogrel 75 mg daily

AF patient in need of OAC after an ACS

Bleeding risk low
compared to risk for ACS or 

stent thrombosis

Bleeding risk high
compared to risk for ACS or 

stent thrombosis

3 months
Triple therapya (IIaB)

Triple therapya (IIaB)  

Dual therapyb (IIaC)

OAC monotherapyc (IB)

Dual therapyb (IIaC)

OAC monotherapyc (IB)

A CO

A CO

A or CO

A or CO

O O

aDual therapy with OAC and aspirin or clopidogrel may be considered in selected patients. bOAC plus single antiplatelet. cDual therapy with 
OAC and an antiplatelet agent (aspirin or clopidogrel) may be considered in patients at high risk of coronary events.

Kirchhof P et al. Eur Heart J 2016
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ISAR-TRIPLE: Shorter vs Longer Triple Therapy
614 PCI patients with DES on OAT (only 32% ACS, STEMI 0.8%))

Fiedlrer KA, et al. J Am Coll Cardiol 2015;65:1619–29

Death, MI, ST, stroke
or TIMI major bleeding

P=0.63

6-week 6-
month

P
value

CV death 1.7% 3.0% 0.29

MI 2.0% 0 0.03

Definite ST 0.7% 0 0.50

Ischemic
stroke 1.0% 1.3% 0.99

TIMI major 
bleeding 5.3% 4.0% 0.44

9,8%
8,8%

6-week 6-month
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WOEST: Triple vs Dual Therapy
573 patients on oral anticoagulation undergoing PCI

Dewilde WJ et al. Lancet. 2013;381:1107-15
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Trials of NOACs in AF pts undergoing PCI

Capodanno D, et al. EuroIntervention. 2015;10:1015-21

Dabigatran 150 mg bid
+ P2Y12 inhibitor

or

Dabigatran 110 mg bid
+ P2Y12 inhibitor

or

VKA (target INR 2–3) 
+ P2Y12 inhibitor + ASA

Rivaroxaban 15 mg od 
+ P2Y12 inhibitor

or

Rivaroxaban 2.5 mg 
bid + P2Y12 inhibitor + 

ASA

or

VKA (target INR 2–3) 
+ P2Y12 inhibitor + ASA

Apixaban 5 mg bid
+ P2Y12 inhibitor ± ASA

or

VKA (target INR 2–3) 
+ P2Y12 inhibitor ± ASA

Edoxaban 30-60 mg od 
+ P2Y12 inhibitor

or

VKA (target INR 2–3) 
+ P2Y12 inhibitor ± ASA

Rivaroxaban
PIONEER-AF PCI2

(N=2,100)

Dabigatran
RE-DUAL1

(N=2,500)

Edoxaban
ENTRUST-AF PCI2

(N=1,500)

Apixaban
AUGUSTUS3

(N=4,600)

21 3 4Completed! Completed!
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PIONEER AF PCI: Study Design

Gibson CM, et al. N Engl J Med 2016 [ePub Ahead of Print]

• Primary endpoint: TIMI major + minor + bleeding requiring medical attention 
• Secondary endpoint: CV death, MI, and stroke (Ischemic, Hemorrhagic, or Uncertain Origin)

u 2100 patients 
with NVAF

u Coronary 
stenting

u No prior 
stroke/TIA, 
GI bleeding, 
Hb<10,  
CrCl<30

R
A
N
D
O
M
I
Z
E

1,6, or 12 months

Rivaroxaban 15 mg qd*
Clopidogrel 75 mg qd†

Rivaroxaban 15mg QD
Aspirin 75-100 mg qd

Rivaroxaban 2.5 mg bid
Clopidogrel 75 mg qd†

Aspirin 75-100 mg qd‡

VKA∆(target INR 2.0-3.0)
Aspirin 75-100 mg qd

VKA∆ (target INR 2.0-3.0)
Clopidogrel 75 mg qd†

Aspirin 75-100 mg qd

≤72
hours

After
Sheath  
removal

1,6, or 12 months

End of
treatment
12 months

WOEST 
Like

ATLAS 
Like

Triple
Therapy

Pre randomization MD Choice

Pre randomization MD Choice

*Rivaroxaban dosed at 10 mg once daily in patients with CrCl of 30 to <50 mL/min. †Alternative P2Y12 inhibitors: 10 mg once-daily prasugrel or 90 mg 
twice-daily ticagrelor. ‡Low-dose aspirin (75-100 mg/d).  ∆ Open label VKA
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PIONEER AF PCI: Pts Characteristics

Gibson CM, et al. N Engl J Med 2016 [ePub Ahead of Print]

Riva + P2Y12
(N=709)

Riva + DAPT
(N=709)

VKA + DAPT
(N=706)

Age, mean ± SD 70.4 ± 9.1 70.0 ± 9.1 69.9 ± 8.7

Sex, female, n (%) 181 (25.5%) 174 (24.5%) 188 (26.6%)

Diabetes Mellitus, n (%) 204 (28.8%) 199 (28.1%) 221 (31.1%)

Type of Index Event, n (%)
NSTEMI 130 (18.5%) 129 (18.4%) 123 (17.8%)

STEMI 86 (12.3%) 97 (13.8%) 74 (10.7%)

Unstable Angina 145 (20.7%) 148 (21.1%) 164 (23.7%)

Stable Angina 340 (48.5%) 329 (46.8%) 330 (47.8%)
Drug-eluting stent, n (%) 464 (65.4%) 471 (66.8%) 468 (66.5%)

Clopidogrel 660 (93.1%) 664 (93.7%) 680 (96.3%)

Type of Atrial Fibrillation, n (%)
Persistent 146 (20.6%) 146 (20.6%) 149 (21.1%)

Permanent 262 (37.0%) 238 (33.6%) 243 (34.5%)

Paroxysmal 300 (42.4%) 325 (45.8%) 313 (44.4%)
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PIONEER AF PCI: Study Results

Gibson CM, et al. N Engl J Med 2016 [ePub Ahead of Print]

TI
M

I M
aj

or
, T

IM
I M

in
or

, o
r B

le
ed

in
g 

R
eq

ui
rin

g 
M

ed
ic

al
 A

tte
nt

io
n 

(%
)

697

Days
593 555 521 461 426 329VKA + DAPT

No. at risk

VKA + DAPT

26.7%

Treatment-emergent period: period starting after the first study drug administration following randomization and ending 2 days after stop of study drug.
Clinically significant bleeding is the composite of TIMI major, TIMI minor, and BRMA.
Hazard ratios as compared to the VKA group are based on the (stratified, only for Overall, 2.5 mg BID/15 mg QD comparing VKA) Cox proportional hazards model.
Log-Rank P-values as compared to VKA group are based on the (stratified, only for Overall, 2.5 mg BID/15 mg QD comparing VKA) two-sided log rank test.

VKA + DAPT
Riva + 
DAPT

18.0%

HR = 0.63 (95% CI 0.50-0.80)
ARR = 8.7
NNT = 12
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16.8%

HR = 0.59 (95% CI 0.47-0.76)
ARR = 9.9
NNT = 11
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Riva + P2Y12
VKA + DAPT

Riva + P2Y12

VKA + DAPT
Riva + DAPT

Riva + P2Y12 v. VKA + DAPT
HR=0.59 (95% CI: 0.47-0.76)
p <0.000013
ARR=9.9
NNT=11

Riva + DAPT v. VKA + DAPT
HR=0.63 (95% CI: 0.50-0.80)
p <0.00018
ARR=8.7
NNT=12
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PIONEER AF PCI: Which Bleeding?

Gibson CM, et al. N Engl J Med 2016 [ePub Ahead of Print]

Kaplan-Meier Estimates Hazard Ratio (95% CI)

Riva +
P2Y12

(N=696)

Riva +
DAPT

(N=706)

Comb.
Riva

(N=1402)

VKA +
DAPT

(N=697)

Riva + P2Y12
vs. VKA + DAPT

Riva + DAPT 
vs. VKA + DAPT

Combined vs. 
VKA + DAPT

Clinically 
significan
t bleeding

109 
(16.8%)

117 
(18.0%)

226
(17.4%)

167 
(26.7%)

0.59 (0.47-0.76) 
p<0.001

0.63 (0.50-0.80)
p<0.001

0.61 (0.50-0.75)
p<0.001

TIMI Major
14 

(2.1%)
12 

(1.9%)
26 

(2.0%)
20 

(3.3%) 0.66 (0.33-1.31)
p=0.234

0.57 (0.28-1.16)
p=0.114

0.61 (0.34-1.09)
p=0.093

TIMI
minor

7
(1.1%)

7
(1.1%)

14
(1.1%)

13
(2.2%) 0.51 (0.20-1.28)

p=0.144
0.50 (0.20-1.26)

p=0.134
0.51 (0.24-1.08)

p=0.071

BRMA
93

(14.6%)
102

(15.8%)
195

(15.2%)
139

(22.6%) 0.61 (0.47-0.80)
p<0.001

0.67 (0.52-0.86)
p=0.002

0.64 (0.51-0.80)
p<0.001

Treatment-emergent period: period starting after the first study drug administration following randomization and ending 2 days after stop of study drug.
Clinically significant bleeding is the composite of TIMI major, TIMI minor, and BRMA events.
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PIONEER AF PCI: Study Results

Gibson CM, et al. N Engl J Med 2016 [ePub Ahead of Print]

Treatment-emergent period: period starting after the first study drug administration following randomization and ending 2 days after stop of study drug. Composite of adverse CV events is 
composite of CV death, MI, and stroke.  Hazard ratios as compared to VKA group are based on the (stratified, only for the Overall, 2.5 mg BID/15 mg QD comparing VKA) Cox proportional 
hazards model. Log-Rank P-values as compared to the VKA group are based on the (stratified, only for Overall, 2.5 mg BID/115 mg QD comparing VKA) two-sided log rank test. 6 Subjects 
were excluded from all efficacy analyses because of violations in Good Clinical Practice guidelines
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VKA + DAPT

Riva + 
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Riva + P2Y12 v. VKA + DAPT
HR=1.08 (95% CI: 0.69-1.68)
p=0.750

Riva + DAPT v. VKA + 
DAPT
HR=0.93 (95% CI: 0.59-1.48)
p=0.765
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PIONEER AF PCI: Similar Efficacy

Gibson CM, et al. N Engl J Med 2016 [ePub Ahead of Print]

Treatment-emergent period: period starting after the first study drug administration following randomization and ending 2 days after stop of study drug.
A subject could have more than component event. n = number of subjects with events, N = number of subjects at risk, % = KM estimate at the end of study.
Hazard ratios as compared to VKA group are based on the (stratified, only for Overall, 2.5 mg BID/15 mg QD comparing VKA) Cox proportional hazards model.
Log-Rank p-values as compared to VKA group are based on the (stratified, only for Overall 2.5 mg BID/15 mg QD comparing VKA) two-sided log rank test.

Kaplan-Meier Estimates Hazard Ratio (95% CI)

Riva +
P2Y12

(N=694)

Riva +
DAPT

(N=704)

VKA +
DAPT

(N=695)

Riva + P2Y12 vs. 
VKA + DAPT

Riva + DAPT 
vs. VKA + DAPT

Adverse CV Event 41 (6.5%) 36 (5.6%) 36 (6.0%) 1.08 (0.69-1.68) 
p=0.750

0.93 (0.59-1.48)
p=0.765

CV Death 15 (2.4%) 14 (2.2%) 11 (1.9%) 1.29 (0.59-2.80)
p=0.523

1.19 (0.54-2.62)
p=0.664

MI 19 (3.0%) 17 (2.7%) 21 (3.5%) 0.86 (0.46-1.59)
p=0.625

0.75 (0.40-1.42)
p=0.374

Stroke 8 (1.3%) 10 (1.5%) 7 (1.2%) 1.07 (0.39-2.96)
p=0.891

1.36 (0.52-3.58)
p=0.530

Stent Thrombosis 5 (0.8%) 6 (0.9%) 4 (0.7%) 1.20 (0.32-4.45) 
p=0.790

1.44 (0.40-5.09)
p=0.574

Adverse CV 
Events + Stent 
Thrombosis

41 (6.5%) 36 (5.6%) 36 (6.0%) 1.08 (0.69-1.68)
P=0.750

0.93 (0.59-1.48)
p=0.765
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PIONEER AF PCI: Hospitalization

Gibson CM, et al. Circulation 2016 [ePub Ahead of Print]
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Riva + P2Y12 v. VKA + DAPT
HR=0.68 (95% CI: 0.54-0.85)
P<0.001
ARR=8.1
NNT=13

Riva + DAPT v. VKA + DAPT
HR=0.73 (95% CI: 0.58-0.91)
p=0.005
ARR=8.1
NNT =13

Riva + DAPT v. VKA + DAPT
HR=0.51 (95% CI: 0.34-0.77)
p=0.001
ARR=5.1
NNT=20

Riva + P2Y12 v. VKA + DAPT
HR=0.61 (95% CI: 0.41-0.90)
p=0.012
ARR=4.0
NNT=25

Cardiovascular

Bleeding
28.4%

20.3%
20.3%

10.5%

5.4%
6.5%

Cardio-
vascular

Bleeding

VKA + DAPT

Riva + DAPT

Riva + P2Y12

Adverse events leading to hospitalization were 
classified by consensus panel blinded to treatment 
group as potentially related to either bleeding, CV 
or other causes



2017 DAPT ESC guidelines

Valgimigli M et al. Eur Heat J 2017.



RE-DUAL PCI: Study design
Multicenter, randomized, open-label trial following a 

PROBE design  

Presented at ESC 2017. Cannon CP et al. N Engl J Med 2017;377:1513-24.



RE-DUAL PCI: Baseline 
characteristics

Presented at ESC 2017. Cannon CP et al. N Engl J Med 2017;377:1513-24.



RE-DUAL PCI: Primary endpoint
Time to first ISTH major

or clinically relevant non-major bleeding event

Presented at ESC 2017. Cannon CP et al. N Engl J Med 2017;377:1513-24.



RE-DUAL PCI: TIMI major bleeding

Presented at ESC 2017. Cannon CP et al. N Engl J Med 2017;377:1513-24.



RE-DUAL PCI: intracranial
haemorrhage

Presented at ESC 2017. Cannon CP et al. N Engl J Med 2017;377:1513-24.



RE-DUAL PCI: Efficacy results
Time to death or thromboembolic event, or unplanned

revascularization

Presented at ESC 2017. Cannon CP et al. N Engl J Med 2017;377:1513-24.



RE-DUAL PCI: Efficacy results
Individual thromboembolic endpoints

Presented at ESC 2017. Cannon CP et al. N Engl J Med 2017;377:1513-24.



2017 DAPT ESC guidelines

Valgimigli M et al. Eur Heat J 2017.

Still triple 
therapy after
RE-DUAL PCI 
trial?
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Closing Remarks
vCurrent ESC DAPT guidelines (post-PIONEER and pre-RE-DUAL 

PCI) recommend 1 to 6 months of triple therapy after PCI in AF 
patients. Double therapy may be considered in selected patients 
with HBR.    

vThe RE-DUAL PCI trial provides further consistent evidence on the 
net clinical benefit of dual therapy, that should give cardiologists 
confidence to drop aspirin in case of higher bleeding risk. 

vWhile awaiting additional AF + PCI NOACs trials and updated 
guidelines my therapy would be: 

§ Triple therapy for 1-3 months in NSTEMI/STEMI patients or complex 
PCI, if no high bleeding risk 

§ Dual therapy immediately after not complex PCI in UA/elective 
patients

§ Dual therapy immediately after PCI in patients with HBR. 


