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“triple”-Therapy in pts. with Atrial Fibrillation
after ACS (or Elective Stent Implantation)

8-10% of Afib patients of cardiology departments deelop
ACS (or need elective stent implantation)
AND
15-20% of post ACS / electively stented patients delop
Afib and are automatocally prone for anticoagulation

Lip, Andreotti, Huber et al. EJ 201C

=

(The problem: You can not
simultaneously prevent all three!)

Stent thrombosis Stroke

DAPT OAC

Major Bleeding
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ORIGINAL INVESTIGATION
LEsS Is MORE

Risk of Bleeding With Single, Dual, or Triple
Therapy With Warfarin, Aspirin, and Clopidogrel
in Patients With Atrial Fibrillation

Morten L. Hansen, MD, PhD; Rikke Sorensen, MD; Mette T. Clausen, MSc Pharm;

Marie Louise Fog-Petersen, MSc Pharm; Jakob Raunsg, MD; Niels Gadsboll, MD, DMSc; Gunnar H. Gislason, MD, PhD;
Fredrik Folke, MD; Seren S. Andersen, MD; Tina K. Schramm, MD; Steen Z. Abildstrem, MD, PhD;

Henrik E. Poulsen, MD, DMSc; Lars Kober, MD, DMSc; Christian Torp-Pedersen, MD, DMSc

* Over 82,000 Danish Patients with AF

» National Registry

» 1997-2006

* Mean Follow-up: 3.3 Years

* 11.4% developed a non fatal or fatal bleeding

Arch Intern Med. 2010;170(16):1433-41

HR for Risk of Bleeding

HR (95% Cl)
Warfarin monotherapy ; 1 [Reference]
Aspirin monotherapy ¢ ' 0.93 (0.88-0.98)
Clopidogrel monotherapy 1.06 (0.87-1.29)
Aspirin + clopidogrel 1.66 (1.34-2.04)
Warfarin + aspirin ' @ 1.83 (1.72-1.96)
Warfarin + clopidogrel 3.08 (2.32-3.91
Triple therapy 10-13% major bleeding per ye

I T L LA T |IIlIlI|

0.1 1.0 10.0
Hazard Ratio (95% Cl)

Arch Intern Med. 2010;170(16):1433-41
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76 year old woman with high-risk NSTEMI

Elective angiography 2 years after PCl+stenting (LAD)
and 12 months after CABG (venous grafts to ACx and
RCA)

Cardiac cath day after admission, patent grafts to RCA
and LCX; 75% stenosis in stented segment of LAD,
received XienceTM DES

Creatinine increased to 2.2 mg/dL (195 pumol/L)

Day 3, developed atrial fibrillation with worsened
dyspnea

Duke Clinical Research Institute Courtesy of Chris Grange

ACS, DES, who develops Afib with CHADS
score of 4, CHADS-VASc of 7.
Which treatment?

. Aspirin, clopidogrel, warfarin for one year

. Aspirin, clopdiogrel, warfarin; stop
clopidogrel after 3 months

. Aspirin, ticagrelor, warfarin; stop ticagrelor
after 3-6 months

. Clopidogrel and warfarin (stop aspirin after
0-30 days)

+ spirin and clopidogrel alone, due to high
risk of bleeding

Duke Clinical Research Institute Courtesy of Chris Grange
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ESC Guidelines in AF patients at moderate to high
thromboembolic risk in whom OAC is required

‘ Low bleeding risk ‘

I VKA(NR2.0-3.0)

Elective BMS*

Elective DES (-olimus)

VKA (INR 2.0-2.5) +

Elective DES (paclitaxel) -
Clopidogrel (or ASA)

ACS + BMS/DES

1 mo 6 mo 12 mo
High bleeding risk** g AINR2025
ASA + Clopidogrel

Elective BMS
ACS + BMS

1 mo 6 mo 12 mo

Adapted from Camm J et al. Eur Heart J 2010;31:2369-2429

" A North-American consensus document on antithrombotic therapy
in AF patients and a coronary stent with moderate/high stroke risk
(CHADS, 22)

‘ Low stent thrombosis risk and low bleeding risk

BMS
W o«
DES I
tmo - 6mo 1zmo - VKA + Clopidogrel
. I - . or ASA
High stent thrombosis risk and low bleeding risk ‘ ( )
BMS
B VKA+ASA+
DES Clopidogrel
1mo 6 mo 12 mo

Any stent thrombosis risk and high bleeding risk ‘

Dabigatran 2x110 mg was

BMS discussed for the first time
PES  NOTRECOMMENDED as possible replacement of
1 mo 6 mo 12 mo VKAS

10

Adapted from Faxon DP. Circ Cardiovasc Interv 2011;4:522-534

06.06.2014
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e T HR=1.50(95%Cl: 1.22,1.86)
AeATOo ] 63— HR=2.34(95%CI: 1.53,3.57)

2 1 } HR=1.81(95%CI: 1.46,2.24
Major Bleed m; i e

)
F—- HR=2.16(95%CI: 1.34,3.47)
)
)

mi 2 |} HR=1.53(95%CI: 1.21,1.92
L 2.0. - HR=2.39(95%Cl: 1.53,3.74

154

Series of no, single, and dual antiplatelet therapy

HRs adjusted for age, gender, warfarin experience, SBP, CAD, HF,
hypertension, diabetes, TIA, CrCl and statin use.

Circulation. published online December 27, 2012

Novel oral anticoagulants in
patients with AF and ACS and/or
coronary stents

Rivaroxaban PIONEER
Dabigatran RE-DUAL
Apixaban AAA
Edoxaban being considered
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72 year old male
* Class Il Angina Pectoris
* Mild HTN, hyperlipidemia

* Beta-blockade (sotalol), long acting oral nitrate,
aspirin

* Paroxysmal atrial fibrillation 1-2 episodes per
year. CHADS2 = 1, CHADS2-Vasc-Score = 2

* Normal rest ECG, normal LVEF on echo

* Referred for exercise testing
* 8.5 minutes Bruce protocol; mild angina at peak

* 1 mm ST depression at 7.5 minutes; resolves 5
min

06.06.2014
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What to Do?

* Medical therapy
* Medical therapy plus PCI

* Medical therapy plus PCI plus catheter based
pulmonary vein isolation

* Medical therapy plus CABG

* Medical therapy plus CABG plus surgical MAZE
plus surgical LAA ligation

MAYO
CLINIC
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Decision was ...

* Medical therapy
* Medical therapy plus PCI

* Medical therapy plus PCI plus catheter based
pulmonary vein isolation

* Medical therapy plus CABG

* Medical therapy plus CABG plus surgical MAZE
plus surgical LAA ligation

06.06.2014



SYNTAX Score 19-21
6 DES; 79 mm of stent
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“ Which post-PCIl pharmacologic strategy
should be chosen?

* Aspirin, clopidogrel and VKA (INR-goal 2,0-2,5) for 3 (-6) months
followed by aspirin or clopidogrel plus VKA up to 12 months

* Aspirin, clopidogrel and VKA (INR-goal 2,0-2,5) for 3 (-6) months
followed by aspirin or clopidogrel plus a DOAC up to 12 months

* Aspirin, clopidogrel and a DOAC (reduced dosage) for 3 (-6) months
followed by aspirin or clopidogrel plus a DOAC up to 12 months

* Aspirin and clopidogrel for 12 months

* Aspirin and clopidogrel for 3 (-6) months, followed by dual therapy
(aspirin or clopidogrel plus an anticoagulatn)

* Clopidogrel and VKA (INR-goal 2,0-2,5) for 12 months

MAYO
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We decided ...

* Aspirin, clopidogrel and VKA (INR-goal 2,0-2,5) for 3 (-6) months
followed by aspirin or clopidogrel plus VKA up to 12 months

* Aspirin, clopidogrel and VKA (INR-goal 2,0-2,5) for 3 (-6) months
followed by aspirin or clopidogrel plus a DOAC up to 12 months

* Aspirin, clopidogrel and a DOAC (reduced dosage) for 3 (-6) months
followed by aspirin or clopidogrel plus a DOAC up to 12 months

¢ Aspirin and clopidogrel for 12 months

* Aspirin and clopidogrel for 3 (-6) months, followed by dual therapy
(aspirin or clopidogrel plus an anticoagulatn)

* Clopidogrel and VKA (INR-goal 2,0-2,5) for 12 months

MAYO
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Should we skip aspirin ?

10
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Primary endpoint (any bleeding) and secondary endpoint
(death, myocardial infarction, stroke, target vessel
revascularisation and stent thrombosis)

100+ — Tripletherapygroup 100 — Triple-therapy group
— Double-therapy group — Double-therapy group
90 90
80 80
70 70
g g
8 &0 g 604
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3 ®
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£ 50 £ 50
¢ 4% 5
3 404 e 3 40
£ o 5
e 30
304 HR0-60(95% (10:38-094) p=0-025
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20 : . e )
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" 1 - - 104 Fd__f s -
HR0:36 (95% €1 0-26-0.50) p<0-0001 — - - =
0 e
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Number atrisk : Tripletherapy 284 272 270 266 261 252 42 m
Tripletherapy 284 210 194 186 181 173 159 140 Doubletherapy 279 276 273 270 266 263 258 234
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. _ Cumulative incidence of the secondary endpoint (death, myocardial infarction, stroke, target-vessel
revascularisation, and stent thrombosis)
HR=hazard ratio.

Incidence of the primary endpoint (any bleeding)
HR=hazard ratio,

Trial of NOAC in stented patients with AF

Inclusion Randomize Exclusion
AF (prior, persistent, and/or >6 n =5,000 Contraindication to DAPT
hours duration) SfiEn SUEeEsS Other reason for warfarin
CHADS = 1 stenting (prosthetic valve,
Physician decision that oral moderate/severe MS)
anticoag is indicated
Coronary stent (with (=1/3) or
without ACS)

AC Warfarin

Triple therapy for all for 2-4 weeks, then

randomize. Duration of DAPT depends on ACS
and on stent type

Primary outcome: major/clinically relevant bleeding (through 6-12 months)

Secondary objective: exclude substantial increased in risk of stent and
substantial increased risk of stroke

Duke Clinical Research Institute

11



RE-DUAL PCI

Randomize
Event driven

Dabigatran 110 bid Dabigatran 150 bid Warfarin

+ single APT + single APT + dual APT

Outcomes:
Bleeding, death, MI, and stroke

http://us.boehringer-ingelheim.com/news_events/press_releases/press_release_archive/2013/11-19-2013-boehringer-ingelheim-
global-clinical-trials-pradaxa-dabigatran-etexilate-mesylate.html

Duke Clinical Research Institute

PIONEER AF-PCI

Study Diagram: Clinical Protocol RIVAROXAFL3003

End-of-treatment
N=2,100 total 12 months
700 subjects Rivaroxaban 15 mg once daily** + ClopidogreF
per treatment strategy |

PCI
(with stent placement) Rivaroxaban 15 mg once daily:
Rivaroxaban 2.5 mg twice daily? + DAPT* +
Low-dose ASA®

Paroxysmal, | I
Persistent. V.
or 4\ | |
Permanent i
ucn-:‘;l{‘-;um E Intended DAPT duration
AFts : 1.6, or 12 months
1
i
RANDOMIZATION | |
s T, VieaminK astagouistt+ DAPT Vicamin K. antagonist |

(Target DR: 2.0103.0% Low-lose ASA®

06.06.2014
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All-Comers PCI Population
ACS and Elective/Stable patients

(n=16,000)
|

ASA  Ticagrelor

Biolimus-eluting stent (BES)
BioMatrix Flex ™

1:1 Randomization, Open-Label Design

[ study Treatment strate

1-month
ASA + Ticagrelor

23-months
monotherapy Ticagrelor

L

strategy | [

ACS pts
Elective pts

12-months DAPT

(ASA + Ticagrelor)
(ASA + Clopidogrel)

monotherapy ASA

12-months

GL@&BAL
LEADERS

ASA Ticagrelor Clopidogre

[Not [Oniy
allowed in In elective
elective pts]
pts]

Benefit and Safety With Triple Therapy Versus Dual Therapies in

AF Patients After Myocardial Infarction and Coronary Intervention
Triple therapy (oral anticoagulant [ OAC] plus aspirin plus clopidogrel [dotted line]) is used as reference (hazard ratio 1.00).

Figure 1

MI/coronary death

2.2 1
2.0 1
1.8 1

16 1

| 1

Ischemic stroke

Bleeding

All-cause mortality

H

)
0.8 J_

Hazand ratios

]

1

0.6

{vertichal bars indicate 95% CI)
-
o

0.4 4

|

OAC + clopidogrel
OAC + aspirin

ce

Aspirin + clopidogrel

= Reference: Triple therapy

06.06.2014
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Conclusions

Multiple antithrombotics clearly increase bleeding
— Benefits on ischemic events less clear
“Triple Therapy” has to be redefined

— New P2Y12 inhibitors: prasugrel, ticagrelor
— DOACs

Results of ongoing trials are essential for future
recommendations
— Does aspirin add benefit or just risk?

Right patient, right drugs, right dosage, right duration

Future Recommendations for
combination therapy

 All oral anticaogulants will be allowed (VKA, DOACSs)
— If VKA: INR 2,0-2,5

— If DOAC: lower dose (2x110 mg dabigatran, 1x15 mg
rivaroxaban, 2x2,5 mg apixaban)

* DAPT (ASA+Clopi) or dual therapy (DOAC or
VKA+Clopi) may be used in patients with low ischemic
risk (CHADs-VASc =1)

— Do not switch from DOACs to a VKA if patients are already
on treatment
— Start with a VKA OR a DOAC if patients are not pre-treated

14
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Risk of bleeding in patients with acute myocardial infarction

reated with different combinations of aspirin, clopidogrel,
and vitamin K antagonists in Denmark: a retrospective
analysis of nationwide registry data

Rikke Serensen, Morten L Hansen, Steen Z Abildstrom, Anders Hvelplund, Charlotte Andersson, Casper Jergensen, Jan K Madsen, Peter R Hansen,
ars Keber, Christian Torp-Pedersen, Gunnar H Gislason

* Over 40,000 patients

* Registries from Denmark
« 2000-2005

* Mean Follow-up 476 days

* 4.6% of patients were admitted to hospital with bleeding

The Lancet. 2009;374(9706):1967-74
Duke Clinical Research Institute

Figure 2
WOEST trial: Primary endpoint (any bleeding) and secondary
endpoint (death, myocardial infarction, stroke, target vessel
revascularisation and stent thrombosis)

100 — Triple-therapy group 100 — Triple-therapy group
— Double-therapy grovp — Double-therapy group
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. _ Cumulative incidence of the secondary endpoint (death, myocardial infarction, stroke, target-vessel
revascularisation, and stent thrombosis)
HR=hazard ratio.

_ tIncidence of the primary endpoint (any bleeding)
HR=hazard ratio.
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STEP 1 - Stroke risk

STEP 2 - Bleeding risk

STEP 3 - Clinical setting

STEP 4 - Stent selection

STEP 5 — Antithrombotic therapy

Triple or dual
therapy
2 weeks |
B
4 weeks | or
Dual
antiplatelet
3 months _| therapy
6 months |
2 months |
Monotherapy"a Monotherapy”a
Lifelong |
Time from PCI/ACS

v

‘ CHA,DS,-VASC = 1 ‘

v v

v

‘ CHA,DS,-VASC 2 2

|
v

v

‘ Low to intermediate H

High
(e.g. HAS-BLED = 0-2) (e.g. HAS-BLED 2 3)

Low to intermediate
(e.g. HAS-BLED = 0-2)

High
(e.g. HAS-BLED 2 3)

m Oral Anticoagulation Aspirin 75-100 mg daily Clopidogrel 75 mg dail

%"‘/
OEST

Primary Endpoint: Total number of bleeding events (

50 %
j=2}
c
£

S 40%
e
k]
[0}
[S]
c

7“2’ 30 %
Q
£
(]
=
&

S 20%
€
=3
O

10 %

0%

n at risk:

TIMI criteria)

71— Triple therapy group

— Double therapy group 44.9%

19.5%

p<0.001

HR=0.36 95%CI[0.26-0.50]

0 30 60 90 120 180 270 365
Days

284 210 194 186 181 173 159 140

279 253 244 241 241 236 226 208

06.06.2014
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Secondary Endpoint (Death, MI, TVR, Stroke, ST)

20% 1 — Triple therapy group
0,
— Double therapy group Lr.1%
15% 7
8
5 11.3%
h=
o
£
¢ 10%
g
3
€
3
(@]
5%
p=0.025
HR=0.60 95%CI[0.38-0.94]
0%
T T T T T T T T
0 30 60 90 120 180 270 365
Days
n at risk: 284 272 270 266 261 252 242 223
279 276 273 270 266 263 258 234

Hazard Ratios for Bleeding

A Non-fatal and fatal bleeding
Hazard ratio (95% () HR 95%(Cl

Aspirin alone [ 1.00 Reference
Clopidogrel alone 133 111-1.59
Vitamin K antagonist alone 123 0.94-1-61

Aspirin plus clopidogrel 147 128-169
Aspirin plus vitamin K antagonist 184 151223
(lopidogrel plus vitamin K antagonist 352 242-511

Triple therapy 10-13% per yeo|RAELEY

[ |
20 30 10:0

The Lancet. 2009;374(9706):1967-74
Duke Clinical Research Institute
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Assessment of Thromboembolic Risk

CHF/ LV dysfunction
Hypertension

201

Stroke/TIA/TE -
22

vaseular disease :

Age 6574
Sex category (female)

Score 0-9

Validated in 1084 NVAF patients not on OAC with

known TE status at 1 year in Euro Heart Survey - 23.64

.. . Lip GYH, et al. Olesen JB et al.
Duke Clinical Research Institute Chest 2009 BMJ 2011:342:124

Yearly Incidence of Bleeding

Aspirin

Clopidogrel

Warfarin

Aspirin plus clopidogrel
Aspirin plus Warfarin
Warfarin plus clopidogrel
Triple Therapy

Duke Clinical Research Institute

19
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Major Bleeding* per Year
Odds Ratios

EVKA
HASA

O Clopi

O ASA+Clopi
HVKA+ASA
B VKA+Clopi
M Triple

* non-fatal and fatal
Hansen et al. Arch Intern Med 2010;170:1433-1441

ESC consensus ACCP guidelines

Elective BMS BMS DES
— DAPT

Aspirin
i

Clopidogrel VKA INR 2-3
=)

VKA INR ‘ T T T

2-2.5 6‘49 7 @
» 7 %,
‘)/
¢y

%

,)6}.5\

Trial/Registry
Elective DES WOEST
Aspirin - olimus - taxel
— = e e O

Clopidogrel Clopidogrel + Aspirin
VKA INR 2-2.5 VKA INR 2-3
2

A s
) (3
% e

)
o,
’)/%

ACS (BMS/DES) GRACE
Aspirin

Clopidogrel Antiplatelet (single vs. dual)

VKA INR 2-2.5 VKA INR 2-3
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ARISTOTLE L4

Effects of apixaban vs. warfarin with and without aspirin

Event Apixaban  Warfarin Adjusted HR* Interaction®
(%0/yr) (%/yr) (95% Cl) P-Value

Stroke or Systemic Embolism
Aspirin 112 1.91 ;- 0.11
No Aspirin 1.1 1.32
Ischemic Stroke
0.79 1.14 0.20

Aspirin
No Aspirin 0.83 0.83

Death
Aspirin 193 1.82

No Aspirin (] 0.51

No Aspirin 1.64 1.97
Myocardial Infarction
Aspirin 0.90 0.74
ISTH Major Bleeding ’

Aspirin 3.10 392

No Aspirin 1.82 278 -
Hemorrhagic Stroke

Aspirin 0.27 0.68

No Aspirin 0.22 0.42

Major or CRNM Bleeding Aspirin
Aspirin 5.54 7.18 . A No Aspirin
No Aspirin 3.59

Any Bleeding

Aspirin 22.64
No Aspirin 16.61

Alexander JH. Eur Heart J 2014

What we know
Atrial fibrillation and coronary artery disease

frequently occur in the same patients

Patients with AF have worse outcomes

What we don’ t know

» How should we use aspirin, clopidogrel, and wanfari
given the high risk of both thrombotic and bleeding
outcomes?

s Even less known about new P2Y12 inhibitors

» Even less known about NOACs

21
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What to Do?

* Medical therapy

* Medical therapy plus warfarin or other
antithrombin/Factor Xa inhibitor

* Medical therapy plus stress test with
imaging

* Medical therapy and proceed with coronary
angiography

* Something else

MAYO
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Decision was ...

Medical therapy

Medical therapy plus warfarin or other
antithrombin/Factor Xa inhibitor

Medical therapy plus stress test with
imaging

Medical therapy and proceed with coronary
angiography

* Something else

06.06.2014
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WOEST Trial - Study Design

1:1 Randomisation:

Double therapy group: Triple therapy group
OAC + 75mg Clopidogrel qd OAC + 75mg Clopidogrel qd + 80mg Aspirin qd
1 month minimum after BMS 1 month minimum after BMS

Follow up: 1 year

Primary Endpoint: The occurence of all bleeding events (TIMI criteria )

Secondary Endpoints:

- Combination of stroke, death, myocardial infarction , stent thrombosis and
target vessel revascularisation
- All individual components of primary and secondary endpoints

COMPASS

(n = 19,500)

CAD without indication for DAPT*,or PAD

Riva 5 mg bid Riva 2.5 mg bid ASA 100 mg qd
+

ASA 100 mg qd
<~ —

<— >

*previous Ml , or « primary efficacy endpoint: CV death/Ml/ischemic stroke
*CAG > 1vd, or « safety endpoint: ISTH major bleeding

*PCl > 1 vessel, or

*CABG > 1 vessel > 4yr

Ol\/g Onze Lieve Vrouwe Gasthuis, Amsterdam
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