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Agents That Inhibit Platelet Activation
(dual antiplatelet therapy)

Epinephrine  Collagen

ADP Thrombin

Ticlopidine
Clopidogrel

Prasugrel
Ticagrelol

ASA

Thromboxane
synthetase
inhibitors

Shear stres?/ 7

A

Thromboxane
receptor antagonist

Platelet aggregation
Adapted from Vorchheimer DA, et al. JAMA. 1999;281(15):1407-1414.




CURE: CV Death / AMI / Stroke in 30 days

Cumulative Hazard Ratio
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CLARITY TIMI-28: CV Death, MI, Rl — Urg Revasc
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Clopidogrel Weaknesses

¢ Clopidogrel limitations:
1. Prodrug, requiring 2 step metabolic activation
2. Slow onset of effect
3. Variability in response
4

. Low level of inhibition in one third of
patients (resistance)

2012



OASIS 7

Trial design: Patients presenting with ACS were randomized in a 2 x 2 factorial
design to either low-dose or high-dose aspirin, and standard-dose or high-dose
clopidogrel. Patients were followed for 30 days

 No significant difference between
a 7-day, double-dose clopidogrel
regimen and the standard-dose
regimen, with respect to the
primary outcome of cardiovascular
death, myocardial infarction, or

A Clopidogrel

0.05

0.04-
0.03-
0.02

0.01

000r—T—T—T T T T T T T
0O 3 6 9 121518 21 24 27 30

Standard dose

Double dose

stroke.
* Bleeding complications were
higher with high-dose clopidogrel
Significant reduction in 30-day
events was observed among patients
undergoing PCI including a reduction
in definite stent thrombosis by 46% .
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12 15 18 21 24 27 30
Days

No. at Risk
Double dose 12,520 12,209 12,087 12,032 11,996 11,981
Standard dose 12,566 12,234 12,109 12,045 12,011 11,990

N Engl J Med 2010; 363:930-942



Oral P2Y;1; Inhibitors

Clopidogrel Prasugrel Ticagrelor
Drug class Thienopyridine Thienopyridine  ATP analogue
Reversibility irreversible irreversible reversible
Route of administration oral oral oral
Time to peak effect 2-3h 1h 120-240 min
Drug elimination half-life 3h 3.7h 12h
Duration of action 5-8 days 5-10 days 24 h

CURE
Trials CHARISMA TRITON PLATO
3 SYNDROMES ) "E_“ta-g MadscapeCME
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PCI: Prasugrel & Ticagrelor
c/v mortality

Secondary Endpoint

S0

RRR: 18%

ARR: 0,9%
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m Clopidogrel
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0% |
PLATO-PCI TRITON-TIMI38

Lancet 2010; 375: 283-293 NEJM 2007; 152: 2001-2015
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PCI: Prasugrel & Ticagrelor
myocardial infarction

Secondary Endpoint

W RRR: 24%
ARR: 2,2%
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PLATO-PCI TRITON-TIMI38
Lancet 2010; 375: 283-293 NEJM 2007; 152: 2001-2015
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PCI: Prasugrel & Ticagrelor
Stent Thrombosis

Secondary Endpoint

AOf
3% - "RRR: 27% RRR: 52%
ARR: 0,8% ARR: 1,3%
2% - 22% B m Clopidogrel
Drug
1% 1 - .
i 1,1%
p=0,0142 p<0,001
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Lancet 2010; 375: 283-293 NEJM 2007; 152: 2001-2015
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ESC Guidelines for the Management of
ACS P,Y:. Recommendations

Ticagrelor (180-mg loading dose, 90 mg twice daily) is recommended for all
patients at moderate-to-high risk of ischemic events (eg, elevated troponins),
regardless of initial treatment strategy and including those pretreated with
clopidogrel (which should be discontinued when ticagrelor is commenced).

Prasugrel (60-mg loadingdose, 10-mg daily dose) is recommended for P,Y, ,-
inhibitor-naive patients (especially diabetics) in whom coronary anatomy is
known and who are proceeding to PCl, unless there is a high risk of life-
threatening bleeding or other contraindications.

Clopidogrel (300-mg loading dose, 75-mg daily dose) is recommended for
patients who cannot receive ticagrelor or prasugrel.

A 600-mg loadingdose of clopidogrel (or a supplementary 300-mg dose at PCI
following an initial 300-mg loading dose) is recommended for patients
scheduled for an invasive strategy when ticagrelor or prasugrel is not an
option.

Hamm CW, et al. Eur Hegrt /. 2011 Sep 21. [Epub ahead of print)
a Acute Coronary ALPIC2012
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Recommendations for oral
antiplatelet agents (2)

Recommendations Class Level

Clopidogrel (300 mg loading dose, 75 mg daily dose) is recommended for patients 1 | A
who cannot receive ticagrelor or prasugrel.

A 600 mg loading dose of clopidogrel (or a supplementary 300 mg dose at PCI
following an initial 300 mg loading dose) is recommended for patients scheduled i B
for an invasive strategy when ticagrelor or prasugrel is not an option.

A higher maintenance dose of clopidogrel 150 mg daily should be considered for
the first 7 days in patients managed with PCI| and without increased risk of lla

bleeding.

Increasing the maintenance dose of clopidogrel based on platelet function testing b
is not advised as routine, but may be considered in selected cases.

Genotyping and/or platelet function testing may be considered in selected cases b
when clopidogrel is used.

In patients pre-treated with P2Y,, inhibitors who need to undergo non-emergent
major surgery (including CABG), postponing surgery at least for 5 days after
cessation of ticagrelor or clopidogrel, and 7 days for prasugrel, if clinically lla
feasible and unless the patient is at high risk of ischaemic events should be
considered.

Ticagrelor or clopidogrel should be considered to be (re-)started after CABG
surgery as soon as considered safe.

The combination of aspirin with an NSAID (selective COX-2 inhibitors and non-
selective NSAID) is not recommended.

eart Journal (2011) 32:2999-3054

EUROPEAN
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Agents That Inhibit Platelet Activation
or Aggregation (GP lib/llla Inhibitors)

Epinephrine  Collagen Heparin

ADP Thrombin ¢ Enoxaparin
— — Bivalirudin
Fondaparinux

Ticlopidine
Clopidogrel
Prasugrel
Ticagrelol A
Shear stres; Thromboxane
Lf/': synthetase

inhibitors

GP lib/llla Inhibitors
* Tirofiban
* Eptifibatide

Thromboxane
receptor antagonist

* Abciximab

Platelet aggregation
Adapted from Vorchheimer DA, et al. JAMA. 1999;281(15):1407-1414.




Triple Therapy

Estimation of the risk of stroke,
stent thrombosis
and major bleeding

Assessment of individual patients.
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GP llb/llla Antagonists:

A “mature” class of drugs

Marketed in the mid or late 90s
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ISAR REACT Trial
Effect of Abciximab on Top of Clopidogrel 600-mg Loading

Dose
<Elective PCI >
a -
n.s.
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ISAR REACT 2 Trial
30-Day Ischemic Events

ACS

patients

Placebo Group
e Abciximab Group
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Cumulative Rate of
Primary Endpoint (%)
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Log-rank P=.03
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Double vs Triple Antiplatelet Therapy ?
ISAR-REACT-2

ACS

Troponin Level and Benefit of Abciximab
20

Troponin-Positive RR=0.71 (0.54 - 0.98)

e
w
A

Abciximab vs Placcb-oj

Troponin-Negative RR=0.99 (0.56 - 1.78)

Death, MI, UTVR (%)
w o

o . L Ld v -
0 5 10 15 20 25 30
Days after Randomization
Acute Coronary _
a SYNDROMES Kastrati et al, JAMA 2006,295:1531 héart., M iscapeCME
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* Triple antiplatelet therapy with the new
antiplatelet agents

(prasugrel-ticagrelol)




TRITON TIMI-38: Index Procedure

Clopidogrel Prasugrel
(N= 6795) (N=6813)

% %
PCl / CABG 99/1 99/1
Any Stent 95 94
BMS a7 48
DES a7 47
Multivessel PCl 14 14

UFH / LMWH / Bival 65/8/3

LD of Study Rx
PrePCl 25 26
During PCl 74 73
Post PCI 1 1

amm«-y




The Efficacy and Safety of Prasugrel With and
Without GPIs in Patients With ACS Undergoing PCI
A TRITON-TIMI 38 Analysis
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PLATO STEMI: Co-medication

Ticagrelor Clopidogrel

Medication {(n=4201) (n=4229)

Antithrombotic treatment in hospital, %
Aspirin prior to index event 214 20.7
Auﬁrln from index event to discharge 990 2 988
Unfractionated heparin 66.3 65.8
l.ow-molocuuwgm heparin 458 | 461 -
Fondoparlmn 1.8 1.7
ONdlrudln » 1.4

Other medication in hospital or at discharge, %

Beta-blockade 85.8 86.2
ACE inhibitor and/or anglotensin-ll receptor blocker £6.0 85.9
Cholesterol lowering (statin) 94.8 95.1
Calcium channel blocker 17.1 17.1
Diuretic 36.2 354
Proton pump inhibitor 49.1 49.1
1A A Cogonary Hart. MoiscapeCME
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ISAR-REACT 4: Trial Design

1721 patients with NSTEMI
Pretreated with 600 mg of clopidogrel

l

Double-blind
(double-dummy drug);

861 patients

Abciximab 860 patients
Bolus: 0.25 mg/kg Bivalirudin
Infusion: 0.125 pg/kg/min for 12 h Bolus: 0.75 mg/kg

UFH Infusion: 1.75 mg/kg/h for

| :7OU/kg duration of PCl

ALP1IG2012

Acute Coronary _ , . U
SYNMS Kastrat A‘ ot al ~ (ng' J M&‘d )01 ‘ [‘Wb ahead 0‘ pr lﬂl] Advanced Leaming on Platelets & Thrombosis Intermational Course



ISAR-REACT 4 trial Results

« The primary end point was not significantly different between the
two groups, but bivalirudin was associated with less bleeding.

@ Abciximab B Bivalirudin

RR, 0.96 (95% (I, 1.74-1.25)
P =76

12-8 13.4

RR, 1.84 (95% (), 1.10-3.07)
P =.02
4.6

Population (%)

Death, MI, uTVR Major Bleeding

Kastrati A et.al. N Engl J Med 2011




Recommendations for

GPlIb/llla receptor inhibitors

Recommendations

Class

Level

The choice of combination of oral antiplatelet agents, a GPIIb/llla
receptor inhibitor, and anticoagulants should be made in relation to

Among patients who are alread
a GPllIb/llla receptor inhibitor for high-risk PCI (elevated troponin,
visible thrombus) is recommended if the risk of bleeding is low.

Eptifibatide or tirofiban added to aspirin should be considered prior to

and the risk of bleeding is low.

GPIlIb/llla receptor inhibitors are not recommended routinely before
angiography in an invasive treatment strategy.

GPIllb/llla receptor inhibitors are not recommended for patients on
DAPT who are treated conservatively.

www.escardio.org/guidelines 0.1093/eurheartj/ehr236

eart Journal (2011) 32:2999-

angiography in high-risk patients not preloaded with P2Y ;, inhibitors. lia
In high-risk patients eptifibatide or tirofiban may be considered prior to
early angiography in addition to DAPT, if there is ongoing ischaemia Ilb

3054
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Recommendations for anticoagulants

Recommendations Class Level
Anticoagulation is recommended for all patients in addition to antiplatelet I | i
therapy. I

The anticoagulation should be selected according to both ischaemic and | |

bleeding risks, and according to the efficacy-safety profile ofthe chosen agent.

Fondaparinux (2.5 mg subcutaneously daily) is recommended as having the | 1
most favourable efficacy-safety profile with respect to anticoagulation.

If the initial anticoagulant is fondaparinux, a single bolus of UFH (85 IU/kg
adapted to ACT, or 60 IU in the case of concomitant use of GPIllIb/llla receptor
inhibitors) should be added at the time of PCI.

Enoxaparin (1 mg/kg twice daily) is recommended when fondaparinux is not | I .
available. I 7
If fondaparinux or enoxaparin are not available, UFH with a target aPTT of | |

50-70 s or other LMWHs at the specific recommended doses are indicated.

Bivalirudin plus provisional GPIIb/llla receptor inhibitors are recommended as an
alternative to UFH plus GPlIb/llla receptor inhibitors in patients with an intended I
urgent or early invasive strategy, particularly in patients with a high risk of

In a purely conservative strategy, anticoagulation should be maintained up to " I
hospital discharge.

Discontinuation of anticoagulation should be considered after an invasive
procedure unless otherwise indicated.

Crossover of heparins (UFH and LMWH) is not recommended.

art Journal (2011) 32:2999-3054
EUROPEAN

www.escardio.org/guidelines :110.1093/eurheartj/ehr236 SOCIETY OF
N CARDIOLOGY*



Trials evaluated GP lIb/llla antagonists as
adjuncts to oral antiplatelet therapy in the
setting of




Trials evaluated GP lIb/llla antagonists as
adjuncts to oral antiplatelet therapy in the setting of

FINESSE (facilitated)
ON-TIME 2 (facilitated)

BRAVE-3 study
HORIZONS-AMI

MULTISTRATEGY was an open-label, multicenter, randomized European
trial with a 2-by-2 factorial design that randomized 745 STEMI patients
undergoing primary PCI to high-dose bolus tirofiban versus abciximab
infusion and sirolimus-eluting stent versus bare-metal stent (BMS)



FINESSE
. Facilitated PCl in
patients with ST-elevation myocardial infarction.

Ellis SG, et al N Engl J Med.2008;358(21):2205-2217.

The hypothesis of this study was that in patients with acute ST

segment elevation myocardial infarction ( , percutaneous
coronary intervention preceded by
early treatment with abciximab plus half-dose reteplase
( )
or
with abciximab alone ( )

as compared with
abciximab administered immediately before the procedure (
[PPCI])

would result in Iimproved outcomes

30



composite of death from all causes, ventricular fibrillation occurring
more than 48 hours after randomisation, cardiogenic shock, and
congestive heart failure during the first 90 days after randomisation
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HDB AGGRASTAT Meta-Analysis:
30-Day Outcomes

Endpoint P-Value

Death ) 0.401

Ml ) | 0.827

TVR ) 0.500

Composite ) 0.458
0] 05 1.0 2.0 3.0 4.0

Abciximab Better HDB Tirofiban Better

Dawson CB, et al. Circulation. 2006;114:11_647.




On-TIME 2: Study Design

N=984
Jun 2006—Nov 2007

HDB Tirofiban*

%) %)

Transportation
Fg";-aﬂ\

£=-"0v0"
" Provisional PCI " Tirofiban
HDB Tirofiban cont’d

*Bolus: 25 pg/kg and 0.15 pg/kg/min infusion.

van ‘t Hof AWJ, et al. Lancet 2008 Aug 16;372(9638):537-46




On-TIME 2: Inclusion Site

van ‘t Hof AWJ, et al. Lancet 2008 Aug 16;372(9638):537-46



On-TIME 2: Endpoints

Primary:

* Residual ST segment deviation (>3 mm) 1 hour after
PCI

Key Secondary:

« Combined occurrence of death, recurrent Ml, urgent
TVR, or thrombotic bailout at 30 days follow-up

« Safety (major bleeding)

van ‘t Hof AWJ, et al. Lancet 2008;372(9638):537-46

35



On-TIME 2: Drug Regimens

HDB Bolus: 25 ug/kg

Tirofiban for 3 min

Infusion: 0.15
Mg/kg/min

Placebo N/A

5000 U with 500 mg IV
additional

heparin given to

keep ACT at 200

S

5000 U with 500 mg IV
additional

heparin given to

keep ACT at 200

S

van ‘t Hof AWJ, et al. Lancet 2008 Aug 16;372(9638):537-46

600 mg loading dose

600 mg loading dose




On-TIME 2: ST-Segment >3 mm Deviation
1 Hour Post-PCl

90 -

40 -

% of Patients

10 +

0

van ‘t Hof AWJ

30 -

20 -

43.3

36.0

Placebo

,etal. Lancet 2008;372(9638):537-46

HDB Tirofiban
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On-TIME 2: Thrombotic Bailout

P=.002
30 - 28.5

9 19.9

c 20 -

Q

<

o

©

L 10 -

0 . .
Placebo* HDB Tirofiban

van ‘t Hof AWJ, et al. Lancet 2008;372(9638):537-46
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On-TIME 2: Abrupt Closure

3 —
P=.004
8 2-
c
=
g
ol
5
S
0.2
0 . =473 B

Placebo HDB Tirofiban

van ‘t Hof AWJ, et al. Lancet 2008;372(9638):537-46
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% of Patients

On-TIME 2: Combined Endpoint
at 30 Days

Death, recurring MI, urgent TVR, and thrombotic bailout

40 - P=.013
32.9
30 -
26.0
20 A
10 A
0 _
Placebo HDB Tirofiban

van ‘t Hof AWJ, et al. Lancet 2008;372(9638):537-46

ALPICG2012




On-TIME 2: Death at 30 Days
ITT Population

All-cause mortality at 30 days

6 - P=.144

% of Patients
.

2.3
2 _
0

Placebo HDB Tirofiban

van ‘t Hof AWJ, et al. Lancet 2008;372(9638):537-46

ALPIC2012




On-TIME 2: Safety

Bleeding at 30 Days

10 -
X Placebo HDB Tirofiban
8 |
“ P=.233 g
= O
-% 6 - P=.363
E: 4.0 4.4
o 47
2 .
2 |
0 : . ' !
TIMI Major TIMI Minor

van ‘t Hof AWJ, et al. Lancet 2008;372(9638):537-46




On-TIME 2: ST Deviation Over Time

¥ Placebo (n=493)

20 - HDB Tirofiban (n=491)
P=.84
15 14.3 14.5 P=.028
= 12.1
= 10.9
©
.C% ° P=.003
D .
& 5
= <X
0 | | 1
Diagnosis Pre-angio 60 min

van ‘t Hof AWJ, et al. Lancet 2008;372(9638):537-46
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On-TIME 2: Mortality at 30 Days by
Residual ST-Deviation

8 -
6 -
9 P<.001
3 4.1
8 4
o
©
S 5 .
0.6
———
0
ST Dev <3mm ST Dev >3mm

Hamm C, et al. Presented at: SCAI Annual Scientific Sessions/ACC i2 Summit;
April 1, 2008; Chicago, IL. Presentation 413-5.
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ON TIME 2: Prehospital Tirofiban
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1-Year Survival: Patients With Primary PCI

Mortality Reduction at one year by early upstream tirofiban (ON-TIME 2)

1 Acute Coronary hSart., MiiscapeCME
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Trials evaluated GP lIb/llla antagonists as
adjuncts to oral antiplatelet therapy in the setting of

FINESSE (facilitated)
ON-TIME 2 (facilitated)

BRAVE-3 study
HORIZONS-AMI

MULTISTRATEGY was an open-label, multicenter, randomized European
trial with a 2-by-2 factorial design that randomized 745 STEMI patients
undergoing primary PCI to high-dose bolus tirofiban versus abciximab
infusion and sirolimus-eluting stent versus bare-metal stent (BMS)



BRAVE 3: Study Design

STEMI < 24 haurs
Randomization
N=800

Abciximab (n=401) Mean time: Placebo (n=399)
+ -Symptom onset to admission 3.5hrs +

UFH (5000 1U), ASA (500 mg), -Symptom onset to balloon  4.5hrs UFH (5000 1U), ASA (500 mg),
clopidogrel (600 mg) clopidogrel (600 mg)

Primary PCI

l

Primary Endpoint: Final Infarct Size*
(5-7 days after randomization)
Secondary Endpoints: Death, MI, UTVR,
Stroke, TIMI Major & Minor Bleeding, and
profound thrombocytopenia at 30 days

* expressed as a percentage of the left ventricle and measured with single photon emission computed tomography (S Al_
Advance

PI1C2012
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BRAVE-3: Abciximab on top of 600-mg Clopidogrel

800 Patients Recruited Within 24 hours From Symptom Onset

Primary Endpoint Secondary Endpoint

Final infarct size Death at 30 days
Mean

P=.47

Abciximab

Placebo

o -

Abciximab Placebo 0 5

a Acute Coronary
SYNDROMES

Cac 2009, 11919331940




BRAVE 3: MACE (30 days)

10 Death, MI, Stroke, and UTVR

i) P =0.39

c

.g 5

©

ol

N

0

Placebo Abciximab
(n=399) (n=401)

As Presented by Julinda Mehilli, MD, Deutsches Herzzentrum, Technical University, Munich,
Germany, at the AmericanCollege of Cardiology (ACC) Annual Scientific Sessions, March 2008




BRAVE 3: Secondary Endpoints (30 days)

10

E Placebo (n=399)
E Abciximab (n=401)

n

= P=.48

3 P=0.46

© _

A 5 P= 25 4.2

©

9 3.2 3.3

2.5
0
Death Death/Ml Death/MI/Stroke

As Presented by Julinda Mehilli, MD, Deutsches Herzzentrum, Technical University, Munich,
Germany, at the AmericanCollege of Cardiology (ACC) Annual Scientific Sessions, March 2008




BRAVE 3: Safety

TIMI Bleeding
¥ placebo (n=399)

10 - B Abciximab (n=401)

% of Patients

Major Minor

As Presented by Julinda Mehilli, MD, Deutsches Herzzentrum, Technical University, Munich,
Germany, at the AmericanCollege of Cardiology (ACC) Annual Scientific Sessions, March 2008




BRAVE-3: Abciximab on Top of 600 mg Clopidogrel

Median (Interquartile Range), min

Time Intervals* Abciximab (n=401) Placebo (n=399)

Symptom onset to hospital 210 (110-420) 216 (110-468)
admission

Symptom onset to study 255 (140-465) 260 (135-515)
drug >50% pts received drug >4 hour delay

Symptom onset to PPCI 302 (190-540) 315 (189-585)
Hospital adr >50% pts received PCl >5 hour delay 80 (58-110)

Clopidogre! loading to PPCI 73 (54-104) 75 (53-105)

Clopidogre! loading to 23 (13-41) 21 (12-38)
study drug
aéﬁt&%&%{o‘uw Cw¢2009,119:1933-1940 l'gaftw MadscapeCME




ENLARGE THUMBNAILS

BRAVE-3: Abciximab on Top of 600-mg
Clopidogrel

TIME Matters Even in Munich

l%rt,,._, Mo iscapeCME




What about intracoronary llb/llla
administration?




CICERO trial
Effects on measures of myocardial perfusion and salvage and
coronary patency, IC vs IV abciximab bolusing in primary PCI

CICERO: Major results

Outcome Intracoronary Intravenous P
abciximab abciximab

Complete ST-segment 64 62 0.56

resolution (%)

Myocardial blush grade 2/3 (%) 76 67 0.02

Mean enzymatic infarct size 1214 1746 0.008

(creatine kinase levels in U/L)

Major adverse cardiac events 9 6.1 0.79
(%)




CICEROQO: Mixed results tor
intracoronary abciximab in STEMI

when the patients with blush grade 2/3
were separated out into grade 2 and grade
3, It showed that the grade 3 results were
almost identical (34% for intracoronary vs
33% for V),

"It Is only really grade 3 that predicts
outcomes.

cardiac enzymes were reported in only
46% of patients.

For Internal Training Purposes Only 57



AIDA STEMI:

No Difference for Intracoronary vs Intravenous Abciximab

mic miv

8
7
= o
gs
'{;4
- 3
g ,
1
0

Death, MI, New HF Death

N = 2065 STEMI < 12 hours and planned PCl

7 Acute Coronary ALPIC2012

‘ hw{o H AHA ) O 1 ‘ Advanced Learning on Platelets & Thrombosis International Course




Antiplatelet-anticoagulant combinations
What’s new?

Epinephrine  Collagen

Bivalirudin
ADP Thrombin Heparin
g LMWH
Oral
anticoagulants

Ticlopidine
Clopidogrel
Prasugrel
Ticagrelol

. ASA

Thromboxane
synthetase
inhibtors

GP lIbAlla Inhibitors | ~~_. Thromboxane

* Tirofiban ‘/ receptor antagonist
* Eptifibatide

* AbCiximab

Platelet aggregation
Adagted from Vorchneimer DA, et al JAMA 1999281(15)1407-1414.




HORIZONS AMI: Study Design

| <12 h
UFH + GP lIb/llla inhibitor
n=1802

@ @ Ny wrrmEmETETEy

n= 1800

S

Primary/deferred PCI/CABG/Med mgmt

VT XN VX XN

Endpoints at 30 days: ITT population, PCI population

* Primary: Net adverse clinical events (death/reinfarct/uTVR + major bleeding)
Major bleeding (TIMI/GUSTO/CABG/non-CABG/thrombocytopenia)

» Secondary: MACE (death/reinfarction/uTVR/stroke)

*Stent population: stent thrombosis (definite, probable, acute, subacute)

*All stent randomization results are still blinded.
Stone GW, et al. N Engl J Med. 2008;358(21):2218-2230.




Bivalirudin

Heparin + GP
lib/llla
Inhibitor

If heparin was administered prior to randomization, bivalirudin

was started 30 minutes later but in all cases before PCI.

GP lib/llla Inhibitor: Only in patients with no reflow or with
giant thrombus after PCl

Heparin: IV bolus of 60 U/kg with subsequent boluses to
target an ACT of 200 to 250 s

Administered before PCI
Abciximab: Bolus of 0.25 mg/kg/ followed by infusion of
0.125 pg/kg/min (max. dose, 10 Ug /min) continued for 12
hours

Eptifibatide: Double Bolus Regimen - Bolus of 180 [g /kg
followed by infusion of 2.0 Ug /kg/min, with second bolus
after10 minutes. Infusion continued for 12 — 18 hours.
Adjustment for renal impairment according to the label, was

permitted investigator’s discretion

324 mg orally or 500 mg
IV given in ED

300 to 325 mg orally QD
during hospitalization

75-81 mg QD thereafter
indefinitely

324 mg orally or 500 mg
IV given in ED

300 to 325 mg orally QD
during hospitalization

75-81 mg QD thereafter
indefinitely

Loading dose administered before
catheterization:

300 mg or 600 mg loading dose at
the discretion of the investigator, or

Ticlopidine 500 mg in the case of
clopidogrel allergy

Clopidogrel 75 mg orally every day
for at least 6 months (1 year or longer
recommended)

Loading dose administered before
catheterization:

300 mg or 600 mg loading dose at
the discretion of the investigator, or

Ticlopidine 500 mg in the case of
clopidogrel allergy

Clopidogrel 75 mg orally every day
for at least 6 months (1 year or longer
recommended)



% of Patients

HORIZONS-AMI: Primary PCI Outcome Measures at 30 Days

25 - : :
Primary PCI Population
0 - Bivalirudin monotherapy (N=1678) = UFH + GPlIb/llla inhibitor (N=1662)
P=.005
195 1 P<.001 P=.95
12.2
10 | 9.2 8.5
5.1 5.4 5.4
5 i
0 ) ———1 ) ——¥ ) ——¥

NACE™*** Major bleeding*

*Not related to CABG
*MACE = All cause death, reinfarction, ischemic TVR or stroke
**NACE = MACE or major bleeding

Stone GW, et al. N Engl J Med. 2008;358(21):2218-2230.C

MACE**




HORIZONS AMI: Mortality at 30 Days

Primary PCI Population

6 -
Bivalirudin alone (n=1800)  EUFH + GP lIb/llla (n=1802)
% P=.067 P=.045
c 4 -
QL
© 2.9 2.8
9_- P=1.00
S 4 . 2.0 1.8
e —
(=)
0.2 |
0 E——
Death Cardiac Non-Cardiac

Stone GW, et al. N Engl J Med. 2008;358(21):2218-2230.




HORIZONS AMI: Stent Thrombosis

Acute (<24 h)

2 -
P<.001
7))
= 1.3
Q
©
al 1
©
N
0.3
0
Bivalirudin Alone UFH + GP llb/llla
(n=1571) (n=1553)

Stone GW, et al. N Engl J Med. 2008;358(21):2218-2230.
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HORIZONS-AMI: 1-Year Net Adverse Clinical Events*

20 1 Bivalirudin alone (n=1800)
18 { == Heparin + GPIIb/Illa (n=1802)

16
14 1

18.3%

15.7%

—
XX | .
S 121 Diff [95%ClI] = -2.6% [-5.1, -0.1]
EJ) 10 ] HR [95%CI] = 0.84 [0.71, 0.98]
< | _
> 8 ] P=0.03
6 -
4 -
2 .
O_I""I""I'"'I""I""I""I""I'"'I""I""I""I""I
0 1 2 3 4 5 6 7 8 9 10 11 12
_ Time in Months
Number at risk
Heparin+GPlIb/llla 1800 1559 1514 1483 1343
Bivalirudin alone 1802 1499 1459 1427 1281

*MACE or major bleeding (non CABG)

Mehran R et al. Presented at Transcatheter Cardiovascular Therapeutics. October, 2008; Washington, DC.




HORIZONS-AMI: 1-Year Major Bleeding (non-CABG)

121 Bivalirudin alone (n=1800)
111 e Heparin + GPIIb/Illa (n=1802)
s 9.2
e\o/ 9- . 0
(@) 8 1
c
5 T
(D)
> 6 5.8%
m 5 Diff [95%CI] =
o 4 -3.4% [-5.2, -1.7]
g 5 HR [95%Cl] =
2 1 0.61 [0.48, 0.78]
1- P<0.0001
0 _I | | | | v | | | | | LB UL
o 1 2 3 4 5 6 7 8 9 10 11 12

Time in Months

Number at risk
Bivalirudin alone 1800 1621 1601 1586
Heparin+GPlIb/llla 1802 1544 1532 1515

Mehran R et al. Presented at Transcatheter Cardiovascular Therapeutics. October, 2008; Washington, DC.




HORIZONS-AMI: 1-Year Major Adverse CV Events*

MACE (%)

Number at risk

Bivalirudin alone
Heparin+GPlIb/llla

15
14 -
13 A
12
11

Bivalirudin alone (n=1800)

= Heparin + GPIIb/llla (n=1802)

11.9%
11.9%

Diff [95%Cl] =
0.0% [-2.1, 2.2]

HR [95%ClI] =
1.00 [0.83, 1.21]

P=0.98

1800
1802

2 3 4 5 6 7 8 9 10 11 12
Time in Months

1627 1579 1544 1394
1619 1573 1540 1380

*MACE = All cause death, reinfarction, ischemic TVR or stroke

Mehran R et al. Presented at Transcatheter Cardiovascular Therapeutics. October, 2008; Washington, DC.
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HORIZONS AMI: Mortality™ at 1 Year

Intent-to-Treat (ITT) Population

10 -

Bivalirudin alone (n=1800)  EUFH + GP lIb/llla (n=1802)
(7))
= P=.029 P=.005
QL
- 5 4.8
9-' 3.4 S P=.67
= . .
X 2.1

R 1.3 1.1
0 . . - .
Death Cardiac Non-Cardiac

*All Kaplan-Meier estimates; all CEC adjudicated
Mehran R et al. Presented at Transcatheter Cardiovascular Therapeutics. October, 2008; Washington, DC.




Th{ee-Year All-Cause Mortality

/£

== Bivalirudin alone (n=1800)

10 -

S Heparin + GPlIb/llla (n=1802)
L 7.7%
2 7.
£ 6 5.9%
[=]
= 5
=75 3.yr HR [95%Cl]=
S 5. 4% 0.75 [0.58, 0.97]
g 4 1-yr HR [95%Cl}= P=0.03
< 1 0.71 [0.51, 0.98]

0 P=0.04

1 G RS R BT AN R | R g S B 7 R B < R
Months

1689 1660 1633 1611 1574 1098
1670 1643 1593 1568 1525 1043

AORIZOMS AN



fh ree-Year Reinfarction

w Bivalirudin alone (n=1800)
w—— Heparin + GPlIb/llla (n=1802)

—n
(=]
'

8.2%
1-yr HR [95%Cl]=

0.81 [0.58, 1.14]

P=0.22 6.2%

3-yr HR [95%Cl]=
0.76 [0.59, 0.92]
P=0.04

Reinfarction (%)

0 3 6 9 12 15 18 21 24 27 30D I3 b
Months

1800 1643 1605 1560 1536 1434 1032
1802 1623 1581 1513 1474 1425 965

HORIZOMS AN



HORIZONS AMI: MAJOR CLINICAL OUTCOMES, BIVALIRUDIN VS

UFH /GP 1B /IIIA

End point Bivalirudin (%) Heparin+GP llb/llla HR (95% CI)
(%)

Maijor bleeding 6.9 10.5 0.64 (0.51-0.80)

All-cause mortality 5.9 7.7 0.75 (0.58-0.97)

Cardiac mortality 2.9 5.1 0.56 (0.40-0.80)

Reinfarction 6.2 8.2 0.76 (0.59-0.92)

<0.001

0.03

0.001

0.04



72

MULTISTRATEGY

Multicentre Evaluation of
Single High-Dose Bolus Tirofiban vs. Abciximab
With Sirolimus-Eluting Stent or Bare Metal Stent in

Acute Myocardial Infarction



*Aspirin + clopidogrel + UFH before arterial sheath insertion
«Coronary angiography = PCI

«Stenting was the default strategy in patients with

RVD =2.5 mm at visual estimation

1:1
HDB Tirofiban* _
1:1 1:1
SES BMS SES BMS

*Given as a bolus of 25 ug/kg, followed by an 18- to 24-hour infusion at 0.15 ug/kg/min.

Valgimigli M, et al. JAMA. 2008;299(15):1788-1799.



HDB Tirofiban

Abciximab

Bolus: 25 g /kg for
3 min
Infusion: 0.15

Mg/kg/min

Bolus: 0.25 mg /kg
Infusion: 0.125

ug/kg/min

40to 70
U/kg, targeting
ACT of 200 s

40 to 70U /kg,
targeting ACT of
200 s

Valgimigli M, et al. JAMA. 2008;299(15):1788-1799.

160-325 mg orally
or

250 mg IV, followed
by 80-125 mg/d
orally indefinitely

160-325 mg orally
or

250 mg IV, followed
by 80-125 mg/d
orally indefinitely

300 mg orally and then 75
mg/d for at least 3 months

300 mg orally and then 75
mg/d for at least 3 months




Pharmacology Arm

Noninferiority basis
>50% 2. ST-segment elevation resolution within 20 min after last balloon

inflation @ t-EKG

Stent Arm

Superiority basis
Cumulative rate of MACE, defined as overall death,
reinfarction, or TVR within 8 months

Valgimigli M, et al. JAMA. 2008;299(15):1788-1799.




250% X ST segment resolution

P<.001 noninferiority
90 - P=.53 superiority

2]

E 85.3 HOZ 85%
CU - L I I I L] I I I S . - I I L
F 854 &

— 83.6

®)

S

=361

80 \
Abciximab HDB Tirofiban

Valgimigli M, et al. JAMA. 2008;299(15):1788-1799.



eath, reintarction, an

10 -

4.0

% of Patients
D

=372

Abciximab HDB Tirofiban

Valgimigli M, et al. JAMA. 2008;299(15):1788-1799.



% of Patients

Thrombocytopenia at 30 days

9 ¥ Abciximab (n=372)

HDB Tirofiban (n=372)
¥ P=.004
4 - P=.03 4.0%

2.4%
2 =

0.5% 0.8%
0 .
Severe

Valgimigli M, et al. JAMA. 2008;299(15):1788-1799.




MACE (death, reinfarction, and TVR)

20 -
P=.30
15 -
12.4
(7))
e )
E 10 -
©
¥
R
g =
0
Abciximab HDB Tirofiban

Valgimigli M, et al. JAMA. 2008;299(15):1788-1799.



2004/72005/2007 Recommendatong:
2004 STEMI Guigelng Secton £.3.1.6.8.23;

Ao 2005 PO Guldalne Sachon 622 2009 it STEMVPC Foctsed Upda Pecommendaons Commes
Clss
{1t Tegsonate t St frogiment Wit abcidmab 1. 11 reasonaie fo st ireament wei gycpeuten Ry odfed commendaton
38y 2 posste befwa pimary PCI (Wi o recepor antagonets (abebma 011) [Level of ey A] a5 0
winout stentng)In patents Wi STEWL (Laveof ol (1,12 [Lawe o dence: B) or eptae 57 rCommEngn
Evidce B L v o g ) at o tig ofprimay P o o Wit changad o ot B
sonty) I Scectad et Wi STEML or trofiten and
sttt
Class

. Tegtment wih trofn o tfofie maybe 1. Tha usfuess of ghoprlon e recept anagonss (s prt  Modfed recommencaton
congiered bees prmry P wi o vt of 2 raparatny phamacaiogica satagy fo patis wéh STEML o modiiat: lovl o

sonig) In patiats Wit STEML (Lol of Deore Tl aivl 1 e caria: Caeknzaon boraony o eldance changad from
Evincs 0 anglography and PCY I ncaran 810 (Lol of Bdnce B ChoB)




Joumal of the Amencas Collge of Candicbogy Val
@ 3011 by the Amescan College of Candiology Fousdatos ISSH o 1097 /836 00
Pubkshed by Elseier Inc. P10 1016 jace 201010 035

CLINICAL RESEARCH Antithrombotic Therapy

A Randomized, Double-Blind, Multicenter
Comparison Study of Triple Antiplatelet Therapy
With Dual Antiplatelet Therapy to Reduce
Restenosis After Drug-Eluting Stent Implantation

in Long Coronary Lesions

Results From the DECLARE-LOING II
(Drug-Fluting Stenting, Followed by Cilostazol Treatment Reduces
Late Restenosis in Patients with Lonm]—_resions) Trial

Seung-WVihan Lee, IWID,”™ Scong-WViook Fark, MID,” Young-Hak Kim, WMD" Sung-Cheol Yun, PHID,™
Duk-Wvoo Fark, IWIID,” Cheol WVihan Leec, IW[ID,” Sco-Jin Kang, IWIID,” Scung-Jung FPark, IVIID> ™
Jace-Hwan Lec, IWIID T Si WWan Choi, WD, T In-WVWWhan Scong, WD, § TNac-Hee Lee, IWIID ,F

Y oon Haeng, Cho, IVMIID F VYWon-Yong Shin, IWMID,§ Scung-Jin Lee, IWID, 5 Sc-VVhan L.ce, IWMI>, S
Wlin-Su Hyon, WM || Duk-VWon Bang, WWID | Young-Jin Choi, WD 9 Hyun-Sook Kimn, IWVITD 9
Bong-Ki Lee, IWMID ,# Kecun Lece, IVITD,™ Hoon-Ki FPark, IWMIID,"" Chang-Bum Fark, IWVILI» ™~

Sang-1Son Lee, IWIDD 1 IMin-Kyu Kim, IWID FF Kyoung-Ha Park, IVIID FF+F VW oo-Jung Park, IVIID FF
for the DECLARE-L.OMNG II Study Inwvestigators

57, Mo, 11, 2011

Seowmd, IVaejeorn, Bucheorn, Cheonan, Pyecongcehorn, Chuncheon, and Ulsan, Korea

Objectives The purpos=s of this study was o detsrmine whether cilostazol reduces intimal hyperplasia in patients undergoing
long zotarnoslinm lurtiim g impl on (stent length: =30 mm) for native long cormonany esions (ength: =25 mm).

EBac kg round Restenosis after drug-selhuting stent im plantation remains a significant climical problem in kong coromnary lesions.

Methods Patients [(n = 409) were assigned randomily to triple (aspirin. clopidogrel, and cilostazol. triple group: m = 2250)
or dual antiplatel=t thermpy (aspirin and clopidogrel and placebo, dual group: n = 249) for 8 months after long
Fzotarolinm Tutims imupl ion. The primary end point was in-stent late loss at the 8-month angicgrap hy
according to the imtenticon-to-treat principle.

Results The 2 groups had similar bassline charmacteristics. The in-stent (D55 &= O.55 mm ws. D688 = O.59 mm, p =
D045 and insegment (0.32 * O0.54 mm ws. 00,47 & 054 mm,. p = OO0 late loss werne significantly lowear in
the triple warsus dual group, as were B-month in-stent restenosis (LD 8% ws. 19 1%, p = O04AS), in-s=sgmeaent re—
stencesis (12 2% vws. 20.0%, p = CLO28). and 12-mmonth ischamic-driven target lesion revascularization ( 5.2% ws.
A0, p = OLDA42) rates. At 12 months, major adverse cardiac events including death. myocandial infarction,
and ischemic-driven target lesion revascularization tendead to be lower in the triple group than the dual group
(7.2% w=. 12.0%, p = .U T) Percent mtimal hyperplasia volume by wolumetric intreavascular ultrascund analysis
was reduced from Z27.4 & 43 2% for the dual group to 22 1 & S.9% for the tripls group (p = U047 )

Conclusions Patients recsiving triple antiplatelet thermpy after long zotarclimos-sluting stent im plantation had decreassd =x-
tent of late luminal loss, percent intimal hyperplasia volume, and angiographic restenosis. resulting in & reduced
risk of 12-month Erget lesion revascularization compared with patients receiwing dual antiplatelet therapy.
(Tripl=s Varsus Dual Antiplatelet Thermpy after ABTST E-Eluting Stent; NCTOOS290O2T ) {4 Am Coll Cardicol 2011 ¢
ST:A254-T0O) € 2011 by the Amaerican Coll=gs of Cardiology Foundation

From the *Azan Dledical Center, Univenity of Ukan College of IMedicine, Secal, sity Cheonas Hospiml, Cheonas, Koren; BSoon Chun Hyang Universi ey FHospi ml,
Korea; HChungnam MHational Univemsity Haospital, Dagecon, Koras;, $Scoon Chun Secul, Kares; ¥Halho Univemity Saceed Hear: Hospiml, Precosgebos, Konsa,
Hyang Wniversi oy Bucheon Hospitml, Bucheon, Ko, §Scos Chun FHyang Wniver #FHangwon lMatosal Univemite Hospiml Chuncheon, Hore, *Secal Vesemns



DECLARE-LONG Il (RESULTS)

Quantitative Angiographic Measurements Inmtravascular Ultrasound Measurements

Variable Triple (m = 250) Dual (n = 249) p Value Triple {n = &5) Dual (n = 5T) p Value
Reference diameter, mm 279 > 048 278 +* 0.61 0.758 EEM volume index, mmal.-"m
Lesion length, mm 336132 347x128 0339 After procedure 1447 + 379 1491+ 323  0.490
Minimums keman diamotor, mm At follow-up 1493+ 411  1534=333  0.555
In-sagmeant
= Narrowest EEM, mm>
Bafore procedure 084 = 049 0.94 = D45 0872
After procedure 1196 + 4.7T8H 11.58 = 35T 0678
After procadure 235 = D46 2.32 = 063 0604
At follow-up 204+ O.55 190 + 062 0,091 At follow-up 13.08 + 498 13.684 = 425 0.503
- Stent volume index, mrn3,.-‘rn
After prmum 268 + 0.40 267 + 0.46 0839 After prl:lmdura TA2 + 1.68 T.49 = 161 0218
At follow-up 245 - 061 1,00 + 0.G8 0044 At follow-up T30 =176 T.61 > 162 0237
Diameater stenosis, % Lumen volume index, mm?/m
In-segment After procedure TA2+ 168 T49 161 0218
Bafore procedure 691 = 155 68.7 = 15.3 0783 At follow-up 570 + 157 5.53 + 1.49 0.540
After procadure ico =94 168 = 9.6 0360 Intimal hyperplasia volume
At follow-up 296 =179 338 = 18.5 0.0149 index, mm*/m
In-stent After procedure 1] 1]
LT s SoeiE e Snyltt Lol At follow-up 160 + 0.87 200+117  0.010
At follow-up 2841 =183 324 *+199 0021 Minimal lumen area. mme
fcwta g, me After procedure 537 + 165 558+ 153  0.479
In-segment 1.41 = 0.64 1.38 = 0.T3 0699
At follow-up 379139 3.74=x138 0.853
1.76 = 0.60 1
Percent intimal hyperplasia
volume, %
0,32 = 0.64 0.47 = 0.64
r procedure o o
0.56 = 0.55 0.68 = 0.59
At follow-up 221 + 9.9 271 +132 0.oa7
26 [12.2%) 43 (20.0%) 0.028 i — /
23 [10.8%) 41 (19.1%) 0.016

Values are mean = SD of n (%),



DECLARE-LONG Il (RESULTS)

Clinical Outcomes at 12 Months

Triple Crual
Variable (m = 250) in = 249) p Value

Death 6 [2.4%) 3 (12%) 054
Cardiac 4 {1.6%) 1 (D.4%)
Moncardiac 2 (D.8%) 2 (D.B%)

Mi 4 [1.6%) 4 (1.6%) 0949
Qwave 2 (D.8%) 1 (D.4%)
Non-(-wave 2 {0.8%) 3 (12%)

Ischemic-driven TLR 13 (6.2%) 25 (10.0%) 0.4
Cutting balloon 6 [2.4%) 12 (4.8%)
Dirug-eluting stent 6 [2.4%) 12 (4.8%)

Bypass surgery 1 [0 A%) 1 {0.4%)

Stent thrombosis 4 [1.6%) 1 (D.4%) 018
Acute 1 (0. 4%) i
Subacute 2 (D.B%) 1 (D.4%)

Late 1 {D.4%) a

Ischemic-driven TVR 13 (65.2%) 26 (10.4%) 003

Death,' Ml/ischemic-driven TVR 18(7.2%)  31(12.4% 5
MACE {death/Ml/ischemic-driven TLR}  1B(7.2%) 30 yf2.0%) 0.07

MACE - major adverse cardiac event{s); MI - myocardial Infarction; TLR - target leslon
revascularization; TYR t-HI"gEI wassal reyascularization.
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Triple Antithrombotic Therapy

(aspirin, thienopyridine + vitamin K antagonist [VKA])

Advanced Learing on Platelets & Thrombosis International Course




 Three hundred sixty-two patients (68.0% men, mean age:

Atrial Fibrillation After PCI

with AF, who had undergone PCIl with stent implantation

Event-free survival

Major adverse cardiovascular events

1 2 L
1,000 1,500 2,000

Days of follow up

Event-free survival

Major adverse events

1,000
Days of follow up

68.3+7.8 years)

Event, n (%)

Not anticoagulated (n=278)

Anticoagulated (n=84)

P

Death

AMI

TLR

Stent thrombosis
Major bleeding

23 (8.3)
4(14)
12 (4.3)
4(1.4)
6(2.2)

3(36)
3(3.6)
1(1.2)
3(3.6)
9 (10.7)

0.144
0.206
0.132
0.206
0.002

Minor bleeding
Stroke

MACE

MAE

(1)
12 (4.3)
43 (15.5)
64 (23.0)

2(24)
1(1.2)
10(11.9)

22(26.2)

0.329
0.314
(.849
0.550

ALPIGC2012

Advanced Learning on Platelets & Thrombosis International Course

Korean Circ J.



http://www.ncbi.nlm.nih.gov/pubmed?term=Optimal Antithrombotic Strategy in Patients With Atrial Fibrillation After Coronary Stent Implantation
http://www.ncbi.nlm.nih.gov/pubmed?term=Optimal Antithrombotic Strategy in Patients With Atrial Fibrillation After Coronary Stent Implantation
http://www.ncbi.nlm.nih.gov/pubmed?term=Optimal Antithrombotic Strategy in Patients With Atrial Fibrillation After Coronary Stent Implantation
http://www.ncbi.nlm.nih.gov/pubmed?term=Optimal Antithrombotic Strategy in Patients With Atrial Fibrillation After Coronary Stent Implantation

Outcomes of Patients Treated With Triple Antithrombotic
Therapy

After PCI for STEMI (HORIZONS-AMI Trial)

1 Among the 3,320 patients triaged to primary PCl, 126 (3.8%) were

prescribed triple therapy (aspirin, thienopyridine and vitamin K antagonist
[VKA])and 3,194 (96.2%) were prescribed dual antiplatelet therapy.

1 Most frequent indications for VKA treatment were a severely reduced left

ventricular ejection fraction with a large akinetic areq, atrial fibrillation
(23.8% each), and mural thrombus (23.0%).

Results
Comparable short- and long-term ischemic outcomes but significantly

iIncreased rates of major bleeding.

ALPIC2012



Table 1: SCAI survey (168 respondents, conducted on 2/21/2011).

1.How often do you use a drug eluting stent in patients with
AF on warfarin?

a. Never 1.8%

b. Rarely 32.9%

c. Sometimes 35.3%

d. Often 30.6%

2.What is your preferred regimen in a patient with chronic AF

on warfarin and requiring a DES?

a. ASA, clopidogrel and warfarin for one month then ASA + warfarin 5.3%

b. ASA, clopidogrel and warfarin for one month then clopidogrel + warfarin
19.3%

c. ASA, clopidogrel and warfarin for 6 months or more 47.5%

d. ASA and clopidogrel for 6 months or more 8.8%

e. Clopidiogrel and warfarin for 6 months or more 9.6%

3.What is your preferred regimen in a patient with chronic AF

on warfarin and requiring a BMS?

a. ASA, clopidogrel and warfarin for one month then ASA + warfarin 86.5%

b. ASA, clopidogrel and warfarin for one month then clopidogrel + warfarin
7.6%

c. ASA, clopidogrel and warfarin for 6 months or more 3.2%

d. ASA and clopidogrel for 6 months or more 1.3%

e, Clopidogrel and warfarin for 6 months or more 0.6%




Atrial Fibrillation and
a coronary stent with
moderate/high stroke
risk (CHADS, >=1)
II{.-"
Low 5T and High 5T and :
low bleeding low bleeding AET Sz?nd ,h'Eh
ek T ek eeding ris
M
" BMS - Triple Rx \(  DES -Triple Rx " BMS -Triple Rx " BMS -triple Rx [
f tleast & fi t t1
for at least 1 mo for at least 6 or at leas DES -Triple Rx or at leas DES —not
then OAC + mo then OAC + mo then OAC for 12 mo month then recommended
single AP for 12 single AP for 12 + single AP for OAC+ single AP
mo. \_ mo. \_ 12 mo. \_ for 12 mo. \_
[ After 12 mo. OAC indefinitely ]

Figure 1: Recommendations for the duration of triple therapy in patients with atrial fibrillation and a coronary stent (BMS or DES) with mod-
erate/high stroke risk (CHADS2 =1). BMS, bare metal stent; DES, drug eluting stent; OAC, warfarin; AP, anti-platelet agent; triple therapy, aspirin, clopi-

dogrel and warfarin.




ALPIC2012




In patients without a prior thromboembolic event, the risk of
stroke or systemic embolism is relatively constant over time;

1.4% /year on warfarin and 2.4%/year on aspirin and clopidogrel
as

reported in the Atrial Fibrillation Clopidogrel Trial with Irbesartan
for Prevention of Vascular Events—W (ACTIVE- W) trial (18). In
this study, the benefit of warfarin over aspirin and clopidogrel was
only seen when the international normalised ratio (INR) was in

the therapeutic range more than 58% of the time (26)



This
should translate into a low risk per month (estimated

to be 0.2%)

on DAPT alone for atrial fibrillation patients at
intermediate or

high-risk of stroke based upon data from ACTIVE W
trial (18).



Additional risk factors for stent thrombosis

include incomplete stent apposition, significant proximal vessel
disease, malignancy, post-procedure Thrombolysis in Myocardial
Infarction (TIMI) flow <3, residual dissection, bifurcation stents,
low ejection fraction, ACS, renal failure, diabetes mellitus, stent
length, and left anterior descending artery location (20, 27, 33).

Stent thrombosis is also increased in ‘off-label’ indications and
following

primary angioplasty for STEMI (37, 38)









Triple Antithrombotic Therapy
(aspirin, thienopyridine + vitamin K antagonist [VKA])
RECOMMENDATIONS

Warfarin and one antiplatelet agent

*The use of one antiplatelet agent in combination with warfarin is uncommon after PCI but is
almost always prescribed after the initial use of triple therapy for 1-12 months.
*Which antiplatelet agent, aspirin or clopidogrel, should be used is unclear

Specific recommendations

*Clopidogrel is the thienopyridine of choice in combination with aspirin and warfarin. Prasugrel
and ticagrelor cannot be recommended with warfarin.

*Warfarin should be dose adjusted and closely monitored to maintain the INR between 2 and
2.5

*Triple therapy use should depend on the balance of risks

Consensus Document: Faxon et.al Thromb Haemost 2011; 106: 571-584
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e Combinations with new oral
anticoagulants




Dabigatran110 vs. WARFARIN Dabigatran150 vs. WARFARIN

TOTAL Rate(% per year) P(INTER) P(INTER]
#PTS D110D1S0WAR

18113 2.87 3.31 3.57 '._

2971 082089 243 W
7884 22926 325
7258 44351 437

MALE 11514 2.923.37 3.63
FEMALE 6598 2.79 3.23 3.46

WEIGHT<50 376 43 492 595
WEIGHT 50-99 14629 2.913.13 3.57
WEIGHT 100+ 3099 2.564.02 3.34

CCLEAR<50 3464 529544 541
CCLEAR 50-79 8642 2.893.33 3.76
CCLEAR 80+ 5992 1.532.08 2.36

7198 3.654.08 4.32
10910 2.38 2.85 3.08

AMIODARONE 1933 2.812.86 2.69
NO AMIODARONE 16174 2.88 3.37 3.67

PRI 2491 3485.14 4.56
15616 2.78 3.04 342 X -
o

! | bl
0.50 1.00 1.50 0.50 1.00 1.50
Dabigatran better ~ Warfarin better Dabigatran better ~ Warfarin better

abigatran150 vs. Dabigatran110
Rate(% per year) P(INTER)
D110 D150

287
0.82

229
443

ASA
NO ASA

AMIODARONE
NO AMIODARONE

PPI

g ; |
050 075 1.00




3
Tr(lﬁﬂ Recent ACS: STEMI, NSTEMI, UA
f

stabilized 1-T Days Postdndex Event

Excluzions: increased bleedingrisk, warfarinuse, ICH,
prior stroke if on ASA + thienopyndine

ASA 73 to 100 mg/day

Stratified by Thienopyridine Use at MD Discretion

Rivaroxaban Rivaroxaban
PlﬂEEhﬂ 2.5 mqg BID 5.0 mg BID

n=5176 n=5,174 n=5176

PRIMARY ENDPOINTS:
EFFICACY: CV DEEH’I, I'1.-'II, Stroke [tschemic, Hemorrhagic, or Uncertain Origin)
SAFETY: TIMI major bleeding not associated with CABG




ATLAS ACS 2—-TIMI 51

Trial design: Patients with recent ACS were randomized in a 1:1:1 fashion to rivaroxaban
2.5 mg twice daily, 5 mg twice daily, or placebo, in addition to dual antiplatelet therapy
(DAPT) with aspirin and a thienopyridine in 93%. Patients were followed for 2 years.

20

%
10

(p = 0.008)

10.7

8.8

Results

* Primary endpoint: CV death/MI/stroke for rivaroxaban vs.
placebo: 8.9% vs.10.7%, p = 0.008. True for 2.5 mg
(92.1%) and 5 mg (8.8%) doses individually. Greatest
efficacy for ischemic endpoints with the 2.5 mg daily dose,

including mortality (2.9% vs. 4.5%, p = 0.002)

* Non-CABG TIMI major bleeding: 2.1% vs. 0.6%, p <
0.001. Similar for 2.5 mg (1.8%) and 5 mg (2.4%)

Conclusions

« Addition of very low dose rivaroxaban (2.5 mg twice
daily) in patients with a recent ACS (most of whom

Primary efficacy endpoint

Rivaroxaban
2.5mg
(n=5,174)

www.cardiosource.org

Rivaroxaban

5mg

(n =5,176)

were on DAPT) | mortality, and ischemic events as
compared with placebo. However, bleeding was

simultaneousl
Placebo y T

(n=5176) « First successful large trial with an oral anti-Xa agent
in patients with ACS taking antiplatelet agents; use
will require assessment of ischemia/bleeding risks

Mega JL, et al. N Engl J Med 2011;Nov 13:


















PRIMARY EFFICACY ENDPOINT:

CV Death / MI | Stroke

—

1

2 % KM Estimate

12 -
= Placebo 10.7%
g 10 -
=
x 8.9%
E 87
= HR 0.84
E 6- _ {0.74-0.96)
= Rivaroxaban
o 4- (both doses) miTT p= 0.008
E T p = 0.002
E 2- ARR 1.8%
g NNT = 56
0 | | | | | |
0 4 8 12 16 20 24
Mo sk Months After Randomization
By 5113 L30T ST asnd 153 1073 =2
i i o . [ 502 =T ST I55d sl iy |

HR: s 955 oo rbenesl] sslrmetess fnoen Caoc mooks sraiified oy Shienpyricine wee are prosided per miT T approesch; Sratiifed Daprank prasiboes
are prosides for Dodh miTT and ITT arpnoedes.



ATLAS ARS 2 STENT THROMBOSIS

[l ARC Definite / Probable | Possible

i / 2 Y1 KM Estimate
e 2.9%
= Placebo
[
5 2.3%
()
£ 2_
=
Lic
|
E HR 0.69
- 1- Rivaroxaban (0.51-0.93)
ﬁ (both doses) mITT p= 0.016
E .
i ITT p=0.008

ARC Definite/probable HR=0.65 mITT p=0.017, ITT p=0.012

I I I I I I
0 4 g 12 16 20 24
Months After Randomization




[I EFFICACY ENDPOINTS:
7 Low Dose 5.0 mg BID
CV Death/MI/ Stroke Cardiovascular Death
5_
HR 0.85 Placebo 10. 7% HR 0.94 Placebo
10— 4.1%

PL"ﬂr.ﬂI_;E o pay ;ﬂ% IJ—’_rrr 4.0%
mT mT
p=0.010 p=0.57 (_r_/'

Estimated Cumulative Incidence [V

5
Rivaroxaban Rivaroxaban
3 mg BID 3 mg BID
MMT=53
o u 0
I N I I

ALPICG2012




%

Estimated Cumulative incidence (%)

CV Death / Ml / Stroke
5%

- HR0.84  Placebo

(0)
mITT 10.7%

p=0.020
7T
p=0.007

9.1%

Rivaroxaban

2.5mg BID
NNT = 63
0 ' 12 | 24

Months

Cardiovascular Death

HR 0.66 Placebo

mITT

p=0.002
ITT
p=0.005

5%

4.1%|

2.7%

Rivaroxaban

EFFICACY ENDPOINTS:
Very Low Dose 2.5 mg BID

All Cause Death

HR 0.68

Placebo

mITT 4.5%

p=0.002
ITT

p=0.004
2.9%

Rivaroxaban

2.5mg BID 2.5mg BID
NNT = 71 NNT =63
0 ' 1|2 I 2'4 0] I 1'2 ) 24'1
Months Months




CV Death /! MIl/ 5troke

HROEY  Placebo

miTT
p=0.039

ITT
=~ p=0.011

Rivaroxaban

Estimated Cumulative incidence [%) §

2.5 mqg BID
| NNT=T71
d | o 1

Months

EFFICACY ENDPOINTS:
Very Low Dose 2.5 mg BID

Cardiovascular Death
HRO62 Placebo

miTT
— p=D.H

ITT
p<l 004

Rivaroxaban

2.5 mg BID
MMNT = 59
- 1 1& I
Months

2

%

Patients Treated with ASA + Thienopyridine

All Cause Death

HRO.84 Placebo
mliTT

35 pe 04

ITT
p<l. 004

Rivaroxaban

{3%

2.5 mg BID
MIMNT = 56
2 7
Months




Triple Antithrombotic Therapy

(aspirin, thienopyridine + cilostazol)



Long-Term Antithrombotic Therapy at Hospital
Discharge after UA/NSTEMI

UA/NSTEMI
Patient Groups at
Discharge

T

Medical Therapy
without Stent

Bare Metal Stent
Group

Drug Eluting
Stent Group

/

v

aspirin 75 to 162 mg/d
indefinitely (Class I, LOE: A)

&

Clopidogrel 75 mg/d at least 1
month (Class |, LOE: A) and up
to 1 year (Class |, LOE: B)

aspirin 162 to 325 mg/d for at least

1 month, then 75 to 162 mg/d
indefinitely (Class I, LOE: A)

&
Clopidogrel 75 mg/d for at least 1
month and up to 1 year
(Class |, LOE:B)

A\ 4

Indication for
Anticoagulation?

AR

aspirin 162 to 325 mg/d for at
least 3 to 6 months, then 75 to
162 mg/d indefinitely
(Class |, LOE: A)

&

Clopidogrel 75 mg/d for at
least 1 year (Class |, LOE: B)

\CH /

Add: Warfarin (INR 2.0 to 2.5)
(Class lIb, LOE: B)

J-\‘No

Continue with dual antiplatelet
therapy as above

Anderson JL, et al. J Am Coll Cardiol 2007;50:e1—e157, Figure 11. INR = international normalized ratio; LOE = level of evidence.




| lla 1o I

Al

Modified
201

Warfarin Therapy

Use of warfarin in conjunction with aspirin and/or
a thienopyridine agent is associated with an
increased risk of bleeding, and patients and
clinicians should watch for bleeding, especially
gastrointestinal, and seek medical evaluation for
evidence of bleeding.

Recommendation was modified, updated to include a choice of thienopyridine.




lla 11b Il

Warfarin Therapy

Warfarin either without (INR 2.5 to 3.5) or with low-
dose aspirin (75 to 81 mg per day; INR 2.0 to 2.5)
may be reasonable for patients at high CAD risk
and low bleeding risk who do not require or are
intolerant of clopidogrel.




2008 ESC GUIDELINES:
Management of acute
myocardial infarction In
patients presenting with

persistent ST-segment
elevation (STEMI)

WWW.escardio.org




Primary PCI: Adjunctive Therapies
Recommendations Class LOE

Antiplatelet co-therapy
aspirin |
NSAID and COX-2 selective inhibitors 1]
clopidogrel loading dose I
GPIllIb/llla antagonist
abciximab
tirofiban

eptifibatide
Antithrombin co-therapy
heparin
bivalirudin
fondaparinux
Adjunctive devices
thrombus aspiration

EUROPEAN

www.escardio.org . SOCIeny oF




Long-Term Medical Treatment
Recommendations Class LOE

Anticoaqulants

Oral anticoagulant at INR 2-3 in patients who do not tolerate
aspirin or clopidogrel

Oral anticoagulant at recommended INR when clinically
indicated (e.g. atrial fibrillation, LV thrombus, mechanical valve)

Oral anticoagulant (at INR 2-3) in addition to low-dose aspirin lla
(75-100 mg) in patients at high risk of thromboembolic events

Oral anticoagulant in addition to aspirin and clopidogrel IIb
(recent stent placement plus indication for oral anticoagulation)*

Oral anticoagulant in addition to clopidogrel or aspirin (recent lib
stent placement plus indication for oral anticoagulation and
increased risk of bleeding)

etal stent rather than a drug-eluting @

nerapy and hence a lower bleeding risk
. EUROPEAN
SOCIETY OF

WWW.escardio.org CARDIOLOGY




Eurapean Heart Journal

concrean  doi:10.1093 feurheartj/ehm236 ESC GUIDELINES

SQCIETY OF
CARDIOLOGT

ESC Guidelines for the management of acute
coronary syndromes in patients presenting
without persistent ST-segment elevation

The Task Force for the management of acute coronary syndromes
(ACS) in patients presenting without persistent ST-segment
elevation of the European Society of Cardiology (ESC)

Authors/Task Force Members: Christian W. Hamm (Chairperson) (Germany)¥*,
Jean-Pierre Bassand (Co-Chairperson)*, (France), Stefan Agewall (Norway),
Jeroen Bax (The Netherlands), Eric Boersma (The Netherlands), Hector Bueno
(Spain), Pio Caso (Italy), Dariusz Dudek (Poland), Stephan Gielen (Germany),
Kurt Huber (Austria), Magnus Ohman (USA), Mark C. Petrie (UK), Frank Sonntag
(Germany), Miguel Sousa Uva (Portugal), Robert F. Storey (UK), William Wijns
(Belgium), Doron Zahger (Israel).

ESC Committee for Practice Guidelines: Jeroen 1. Bax (Chairperson) (The Netherlands), Angelo Auricchio
(Switzerland), Helmut Baumgartner (Germany), Claudio Ceconi (Italy), Veronica Dean (France), Christi Deaton
(UK), Robert Fagard (Belgium), Christian Funck-Brentano (France), David Hasdai (Israel), Arno Hoes (The
Netherlands), Juhani Knuuti (Finland), Philippe Kolh (Belgium), Theresa McDonagh (UK), Cyril Moulin (France),
Don Poldermans (The Netherlands), Bogdan A. Popescu (Romania), Zeljko Reiner (Croatia), Udo Sechtem
(Germany), Per Anton Sirnes (Norway), Adam Torbicki (Poland), Alec Vahanian (France), Stephan Windecker

(Switzerland). - @

Journal (2011) 32:2999-3054 S A

www.escardio.org/guidelines 093/eurheartj/ehr236 SOCIETY OF




Recommendations for oral
antiplatelet agents (1)

Recommendations Class

Aspirin should be given to all patients without contraindications at an initial
loading dose of 150-300 mg, and at a maintenance dose of 75-100 mg daily I
long-term regardless of treatment strategy.

A P2Y, inhibitor should be added to aspirin as soon as possible and maintained

over 12 months, unless there are contraindications such as excessive risk of |
bleeding.

A proton pump inhibitor (preferably not omeprazole) in combination with DAPT is
recommended in patients with a history of gastrointestinal haemorrhage or peptic |

ulcer, and appropriate for patients with multiple other risk factors (H. elicobacter
pyloriinfection, age = 65 years, concurrent use of anticoagulants or steroids).

Prolonged or permanent withdrawal of P2Y,, inhibitors within 12 months after I 1
the index eventis discouraged unless clinically indicated. g

Ticagrelor (180 mg loading dose, 90 mg twice daily) is recommended for all
patients at moderate-to-high risk of ischaemic events (e.g. elevated troponins), |
regardless of initial treatment strategy and including those pre-treated with -
clopidogrel (which should be discontinued when ticagreloris commenced).

Prasugrel (60 mg loading dose, 10 mg daily dose) is recommended for
P2Y,,-inhibitor-naive patients (especially diabetics) in whom coronary anatomy I
is known and who are proceeding to PCl unless there is a high risk of life- l
threatening bleeding or other contraindications.

eart Journal (2011) 32:2999-3054

EUROPEAN

www.escardio.org/guidelines :110.1093/eurheartj/ehr236 SOCIETY OF
T CARDIOLOGY*®



Recommendations for oral
antiplatelet agents (2)

Recommendations Class Level

Clopidogrel (300 mg loading dose, 75 mg daily dose) is recommended for patients 1 | A
who cannot receive ticagrelor or prasugrel.

A 600 mg loading dose of clopidogrel (or a supplementary 300 mg dose at PCI
following an initial 300 mg loading dose) is recommended for patients scheduled i B
for an invasive strategy when ticagrelor or prasugrel is not an option.

A higher maintenance dose of clopidogrel 150 mg daily should be considered for
the first 7 days in patients managed with PCI| and without increased risk of lla

bleeding.

Increasing the maintenance dose of clopidogrel based on platelet function testing b
is not advised as routine, but may be considered in selected cases.

Genotyping and/or platelet function testing may be considered in selected cases b
when clopidogrel is used.

In patients pre-treated with P2Y,, inhibitors who need to undergo non-emergent
major surgery (including CABG), postponing surgery at least for 5 days after
cessation of ticagrelor or clopidogrel, and 7 days for prasugrel, if clinically lla
feasible and unless the patient is at high risk of ischaemic events should be
considered.

Ticagrelor or clopidogrel should be considered to be (re-)started after CABG
surgery as soon as considered safe.

The combination of aspirin with an NSAID (selective COX-2 inhibitors and non-
selective NSAID) is not recommended.

eart Journal (2011) 32:2999-3054

EUROPEAN

www.escardio.org/guidelines :10.1093/eurheartj/ehr236 SOCIETY OF
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Recommendations for
GPllb/llla receptor inhibitors

Recommendations Class Level

choice of combination of oral antiplatelet agen l1b/1lla |
eptor inhibitor, and antlcoagulants should be made lation to |

the risk of 1

lents who are already treated with D ddition of

’

Eptifibatide or tirofiban added to aspirin should be considered prior to

angiography in high-risk patients not preloaded with P2Y ;, inhibitors. il

In high-risk patients eptifibatide or tirofiban may be considered prior to
early angiography in addition to DAPT, if there is ongoing ischaemia llb
and the risk of bleeding is low.

GPIlIb/llla receptor inhibitors are not recommended routinely before
angiography in an invasive treatment strategy.

GPIllb/llla receptor inhibitors are not recommended for patients on
DAPT who are treated conservatively.

Heart Journal (2011) 32:2999-3054

www.escardio.org/guidelines 0.1093/eurheartj/ehr236 SOCIETY OF
e CARDIOLOGY*



Recommendations for anticoagulants

Recommendations

Anticoagulation is recommended for all patients in addition to antiplatelet
therapy.

The anticoagulation should be selected according to both ischaemic and
bleeding risks, and according to the efficacy-safety profile ofthe chosen agent.

Fondaparinux (2.5 mg subcutaneously daily) is recommended as having the
most favourable efficacy-safety profile with respect to anticoagulation.

If the initial anticoagulant is fondaparinux, a single bolus of UFH (85 IU/kg
adapted to ACT, or 60 IU in the case of concomitant use of GPIllIb/llla receptor
inhibitors) should be added at the time of PCI.

Enoxaparin (1 mg/kg twice daily) is recommended when fondaparinux is not
available.

If fondaparinux or enoxaparin are not available, UFH with a target aPTT of
50-70 s or other LMWHs at the specific recommended doses are indicated.

Bivalirudin plus provisional GPIIb/llla receptor inhibitors are recommended as an
alternative to UFH plus GPlIb/llla receptor inhibitors in patients with an intended
urgent or early invasive strategy, particularly in patients with a high risk of
bleeding.

In a purely conservative strategy, anticoagulation should be maintained up to
hospital discharge.

Discontinuation of anticoagulation should be considered after an invasive
procedure unless otherwise indicated.

Crossover of heparins (UFH and LMWH) is not recommended.

EUROPEAN

www.escardio.org/guidelines [0.1093/eurheartj/ehr236 SOCIETY OF
TN CARDIOLOGY*



APPRA|SE: StUdy DeSign * Randomized, double-blind |

* Study drug for 6 months
Recent (< 7 days) ACS + * Aspirin s 165 mg/d
2 1 additional risk factor

* Clopidogrel per
investigator discretion
» 151 sites/14 countries

Phase A = 547
Apixaban Apixaban
2.5mgBID @ 10 mg QD
n=179 n=184
10 mg BID and 20 mg QD
—=- - Interim analysis (DSMB review) | | doses discontinued early
due to excess bleeding In
Phase B = 1168 patients recelving
opixoban and DAPT
Apixaban Apixaban Apixaban Apixaban
n=427 2.5 '_nf;:;lo 10 mg QD 10 Tgaago 20 ngo
Total = 1715 s n=134 L .

- Primary safety outcome: International Society of Thrombosis and Haemostasis (ISTH) major or clinically relevant non-
major bleeding; secondary efficacy outcome: cardiovascular death, M, severe recurrent ischemia, or ischemic stroke.

= - APPRAISE Steering Committee and Investigators. n l pIc > >
. ! ‘ el s lcTaluals . ~
@ ! -y f s ) c’(cu!at]on. 2m; 119: 287 7-2885. Advanced Learning on Platelets & Thrombosis Intgﬁo.!I Course




APPRAISE: Ischemic Outcome

0.1 = Placebo
HR: 0.73 e
(95% CI: 0.44-1.19)
P=21 Apixaban
3 0.08 2.5 mg BID
2
‘2 Apixaban
o. 0.06 10mg QD
<
(7))
& looe :
=& HR: 0.61
© (95% CI: 0.35-1.04)
a p=.07
a 0.02
0
| 0 4 B 12 16 20 24 28
SRI = severe recurrent ischemia Weeks

R o Used with permission: ALPIC2012
@ WOMDOSIS APPRAISE Investigators. Circulation. 2009;119:2877-2885. el i il s Mo e



APPRAISE: ISTH Major or CRNM Bleeding

0.1
HR 2.45 Apixaban 10 mg QD

& 95% Cl: 1.31-4.61
.E P = .005
§ 0.08 o
= Apixaban 2.5 mg BID
2 lo.ce /
E HR 1,78
= 95% C): 0.91-3.48
—
O o.04 —
8 ===
S / Placebo
= 0.02
=

o
0 4 8 12 16 20 24 28
CRNM = clinically relevant non-mojor Weeks
@ Thrombosis Used with permission: APPRAISE Steering Committee and AI_pI C 2012
\ WMV Investigators. Circulation. 2009;119:2877-2885. fhimrce | s n et et Kmcndl G



APPRAISE-2

Trial desigm: Patients with recent ACS and at high risk for recurrent ischemic events were
randomized to either apt<aban S mg twice daily or matching placebo, in addition to dual
antiplatelet therapy. Patients were followed for& months.

(p=0.31) (p = 0.0}
» Trizl was terminated earhy due to excessive blesding
- GV d eyl L R TR Tra%
10 10 ws. 7.9%, p= 0.51; sll-cause mortality: 4.2% vs. 3.5%,
75 7.9 p = 0.51; stent thrombosis: 0.5% vs. 1.3%, p=0.15

« TIMI major bleeding: 1.2% vs. 0.5%, p= 0.001; TIMI
major/minor bleeding: 2.2% vs. 0.8%, p< 0.001;
L 2 intracranial bleed: 0.3% v=. 0.1%, p=0.03

Conclusions
1.3

n 0 -ﬂ"ﬁ' = Appcaban in addition to dusl antiplatelet therapy

associsted with incressad blesding, a5 compared with
placebo, without significant improvemsant in ischamic
ourtcomes over 3 median follva-up of & months

CV death/Ml/stroke TIMI major bleeding

- Apixaban Placabo » First oral anti X3 agent to undergo phase 1 trial;
(=3T3 [n=2E5T) recults from phase || trials with similar agents awaited

Alemandsr JH, ot al N Engl J Mad 2011;385.655-T08

ALPIC2012

Advanced Learning on Platelets & Thrombesis International Course



RE-DEEM

Trial desigm After STEMI or NSTEMI, patients on dual antiplatelet therapy were
randomized to dabigatran twice daily: 50 mg (n= 369}, 75 mg (n = 3638), 110 mg (n = 206},
150 mg (n= 347), orplacebo (n = 371). Follow-up vwas & months.

(p = 0.004)

3 78

w |25

0
Major or clinically significant minor bleeding

T3 mg

10 mg

Flacebo

e O DD T

Results

= Major or chnicalhy significant minor blesding:
3.5% of the &0 mg group, 4.3% of the 75 mdg
group, 7.5% of the 110 mg group, 7.8% of the
150 mg growp, and 2.2% with placebo

= TIMI major bleading: 0.2%, 0%, 1.2%, 0.2%,

 Cardiovascular death, MI, or stroke: 4 6%,
4 9%, 3.0%, 3.5%, and 3.8% {p = NS),

espaCtivehy

Conclusions

= |m this phas =
, the addition of dabigatran
ntiplatlet therapy incrassed the risk of
le=ding in 3 dose-dependant mannsr

Oddgran J, st al Eur Heart J 2011;May T:[Epub]



TRACER

Trial desigm: Patients with acute coronary syndromes (ACS) were randomized to either
vorapaxar 40 mqg leading doselZ2.5 mg daily or placebo, in addition to dual antiplatelet
therapy (DAPT) with aspirin and a thienopyridine. Patients were followed for2 years.

-
[p=0.07)

Trhl was terminsted arhy after safetyreview.
ary ef |“':!,r=-r pnlrt CW deaths Ml/st
reCUrmen arzation fior
W OrSPEiCar WS, pl;::el:r::- B.5% vs. 19.5%, p=0.07
» Daath: §.5% ws. §.1%; stroke: 1.5% ws, 2.1%, stent
— thrombosis: 1.7% vs. 1.5% (p> 0.05)

= Moderate to severse GUSTO blesding: 7.2% vws.
B.2%; intracranial blesding: 1.1% vs. 0.2%, p<0.001
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Conclusions

= Addition of vorapsxar to DAFT in patients with 3
recent ACS was not associated with 3 reduction in

Primary efficacy endpoint ischemic eveants, but an incrasse in blesding events
as comparad with placebo
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TRACER:

No Ischemic Benefit and Increased Bleeding With Vorapaxar

B Vorapaxar M Placebo

- P= .07
19.9
18.5

3 = HR, 1.35 (95% C1, 1.16-1.58)
c P < .001
(3 =
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Moderate-Severe Bleeding

Primary Endpoint*

*CV death, MI, stroke, urgent revascularization, hospitalization for ischemia
N = 12,944 NSTEMI patients on standard therapies
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