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« However appealing a strategy is, you should
occasionally look at the results »

Sir Winston Churchill



Aspirin for Primary Prevention of Cardiovascular Events in People
with Diabetes: Meta-analysis of Randomised Controlled Trials

No of events/No in group

Aspirin Control or Relative risk Relative risk
placebo (95% C1) (95% C1)
Major cardiovascular events
JPAD'® 68/1262 86/1277 0.80 (0.59 to 1.09)
POPADAD’  105/638 108/638 0.97 (0.76 to 1.24)
WHS® 58/514 62/513 0.90 (0.63 to 1.29)
pPp?2 20/519 22/512 0.90 (0.50 to 1.62)
ETDRS?! 350/1856 379/1855 0.90 (0.78 to 1.04)
Total 601/4789 657/4795 0.90 (0.81 to 1.00)
Myocardial infarction
JPAD'® 28/1262 14/1277 0.87 (0.40 to 1.87)
POPADAD? 0/638 82/638 1.10 (0.83 to 1.4 .. - . .
o ;45?4 245?3 e Eo sZtZzz;:; Aspirin significantly reduced the risk of myocardial
ppp22 5/519 10/512 0.49 (0.17 to 1.43) infarction in men (0.57, ()-.34 to ()-.94) but not il’l women
ETDRS?! 241/1856  283/1855 0.82 (0.69 to 0.98) (1.08, 0.71 to 1.65; P for interaction=0.056)
PHS'/ 11/275 26/258 —a— 0.40 (0.20 t0 0.79)
Total 395/5064  439/5053 0.86 (0.61 to 1.21)
Stroke
JPAD'® 12/1262 32/1277 0.89 (0.54 to 1.46) No of trials reporting
POPADAD?® 37/638 50/638 0.74 (0.49 t0 1.12) Side effect outcome No of patients Relative risk (95% CI)
WHS® 15/514 31/513 = 0.46 (0.25 to 0.85) Any bleeding 3 7281 2.50 (0.76 t0 8.21)
PPP?? 5 9/519 10/512 0.89 (0.36 t0 2.17) Gastrointestinal bleeding 3 4846 2.11 (0.64 t0 6.95)
alls 92/1856 78/1855 i 1-17(0:8710, 1.58) Gastrointestinal symptoms* 2 3815 5.09 (0.08 to 314.39)
Total 181/4789 201/4795 —et 0.83 (0.60 to 1.14)
Cancer 2 2307 0.84 (0.62 to 1.14)
Death from cardiovascular causes *As generically reported by authors.
JPAD1® 1/1262 10/1277 <—8———— 0.10 (0.01 t0 0.79)
POPADAD’ 43/638 35/638 —— 1.23 (0.80 to 1.89)
ppp?? 10/519 8/512 _—l 1.23 (0.49 to 3.10)
ETDRS?! 2441856 275/1855 0.87 (0.73 to 1.04)
Total 208/4275  328/4282 :]r 0.9 (07210 1.23) Conclusions A clear benefit of aspirin in the primary
All cause mortality prevention of major cardiovascular events in people with
JPAD™® 34/1262 38/1277 0.90 (0.57 to 1.14) . . .
POPADAD’  94/638  101/638 0.93 (0.72 10 1.21) diabetes remains unproved. Sex may be an important
pPp?2 25/519 20/512 1.23 (0.69 t0 2.19) s e e .
ETORS”  340/1856  366/1855 0.91(0.78 t0 1.06) effect modifier. Toxicity is to be explored further.
Total 493/4275 525/4282 0.93 (0.82 to 1.05)
0.03  0.125 05 1 2 8
Favours Favours control
aspirin or placebo
JPAD=Japanese Primary Prevention of Atherosclerosis with Aspirin for Diabetes; POPADAD=Prevention Of De Berardis et al. BMJ 2009;339:b4531

Progression of Arterial Disease And Diabetes; WHS=Women’s Health Study; PPP=Primary Prevention Project;
ETDRS=Early Treatment Diabetic Retinopathy Study



Primary Prevention Trials with ASA in Diabetes

ASCEND ACCEPT-D

15,000 pts with Type | or Il diabetes 5170 pts with Type | or Il diabetes
No evidence of atherothrombosis No evidence of atherothrombosis

100 mg ASA Placebo 100 mg ASA Placebo
Simva 20 mg Simva 2(
Open Label
1g Omega 3 FA Placebo
Primary endpoint: serious vascular events Primary endpoint: CV death,
Nonfatal MI, nonfatal stroke, CV death, non-fatal MI, nonfatal stroke,
excluding ICH and CV admissions

NCT00135226 ISRCTN48110081



Value of BID Dosing of Aspirin in Diabetics

Residual collagen-induced

Residual thromboxane B2 level aggregation - Luminometry
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Capodanno et al. Circ Cardiovasc Interv 2011;4:180-87



Schematic of Circadian Release of Platelets into
Bloodstream from Bone Marrow and Impact of a Single
Daily Dose of Aspirin on Newly Generated Platelets in
Type 2 Diabetes Mellitus

© Platelet inhibited by aspirin

Platelet not inhibited by aspirin

Capodanno et al. Circ Cardiovasc Interv 2011;4:180-87

Copyright © American Heart Association



CURE: Clopidogrel on Top of Aspirin in
Patients with ACS and Diabetes

(Myocardial Infarction, Stroke, or Vascular Death)

: =B

& 16
L 16.7%
© 14
= ., BV 14.2%
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$ 10 Placebot
(0)
'% 8 9.9% Clopidogrelt
S 6 7.9%
&
S5 4
O
2
No previous diabetes Diabetes
n=9,721 n = 2,840

*Number of events prevented/1,000 patients treated/9 months
tOn top of standard therapy (including ASA)

Yusuf et al. N Engl J Med 2001; 345: 494-502; Clopidogrel Prescribing Information, US, February 2002



Primary Efficacy — Diabetics vs Non Diabetics

Overall population
N=15,603

p-value for interaction:
0.283

A
4 A

8.24% 8.17%
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N=9,047 N=6,556

Placebo + ASA

Secondary prevention
N=12,152

p-value for interaction:
0.923

( 10.04% )
9.23%

6.73%
5.89%

Non Diabetics Diabetics
N=8,380 N=3,773

Clopidogrel + ASA

Primary prevention

N=3,284

p-value for interaction:
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6.98%
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Non Diabetics Diabetics
N=569 N=2,715



IPA

Ticagrelor in Diabetes
IPA

ONSET study
Mean IPA after loading dose of 180
mg ticagrelor or 600 mg

—*— Ticagrelr - No diabeles
Ticagrelr - Diabeles

—e— Clopidogrel - No diabeles

—e— Clopidogrel - Diabetes

T T T T T
)] 3 10 15 20

Time (hours)

IPA

RESPOND study
Mean IPA after loading dose of 180
mg ticagrelor or 600 mg

—<— Ticagrelor - No diabetes, =35
Ticagrelor - Diabetes, =13
—e— Ciopidogrel - No diabetes, n=37
—+— Cibpidogrel - Diabetes, n=12

T T I I I
)] 2 4 6 3



Primary endpoint
3

CV death, MI, and
stroke '

Diabetes

Number at risk
Ticagrelor 2326
= ==~ Clopidogrel 2336

Ticagrelor 6999
-~ Clopidogrel 6952

B 10
9

8

All-cause death
“w oo N
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Total mortality
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Major bleeding

Major bleeding

w

2198
2192
6718
6669

120 180 240
Days after randomization
2163 2104 1725
2163 2m 1733
6651 6514 5387
6613 6475 5344

360

1046
1058

3370
3304

"~ Diabetes

Number atrisk
relor 2305
grel 2316

Ticagrelor 6928
= = == Clopidogrel 6870

James et al. Eur Heart J 2010;31:3006-16
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5527
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120 180 240
Days after randomization
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- Diabetes vs NO

Diabetes

Ticagrelor (solid lines)
Clopidogrel (dotted lines)

Diabetes (blue lines)
No diabetes (red lines)



Prévention CV chez des patients avec diabete de
type 2, coronariens, sans antécédents d’IDM ou
AVC

Diabéte Type 2 a Haut Risque CV*
Traité depuis > 6 mois
Maladie coronaire avérée®
Sans ATCD d’IDM ou AVC

maladie coronaire averee defhinie par:
- ATCD d’angioplastie coronaire

- ATCD de pontage aorto coronaire

- sténose > 50 % a la coronarographie sur >1
VCIREL

Ticagrelor® Placebo*

* En plus du traitement de prévention CV incluant ’aspirine a faible dose

----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

a4 )
Critere laire : Mortalité CV, IDM, AVC
Criteres 2aires : Composantes du critére laire, mortalité totale, autres
Critere laire tolérance : Hémorragies majeures (TIMI - PLATO - BARC)

\_ J

Co-chairs: PG.Steg & D.L.Bhatt
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CLTTICAaCy OT NeWw Drugs/Approacnes in
Reducing Adverse Outcomes in
Diabetes Mellitus From Large-Scale
“linical Trial

Study % of Events Hazard Ratio (95% confidence
interval)
Standard New Drug/Approach
TRITON-TIMI 38 17.0 12.2 —W— 0.70 (0.58 - 0.85)
PLATO 16.2 14.1 —®— 0.88(0.76 - 1.03)
CURRENT OASIS 7 5.6 4.9 B 0.87 (0.66 - 1.15)
(PCI Cohort) . | |
0 0.5 1 1.5
New Drug/Approach Standard Clopidogrel
Better Better

CURRENT-0OASIS= Clopidogrel Optimal Loading Dose Usage to Reduce Recurrent Events

Optimal Antiplatelet Strategy for Interventions; PCl=percutaneous intervention; PLATO= A Study of Platelet
Inhibition and Patient Outcomes; TRITON-TIMI= Trial To Assess Improvement in Therapeutic Outcomes by
Optimizing Platelet Inhibition With Prasugrel Thrombolysis in Myocardial Infarction.

Ferreiro, Angiolillo. Circulation 2011. 123:798-813.



Ticagrelor in Patients with Diabetes
Mellitus PLATO Study

Diabetes
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Number at risk Days after randomization

Ticagrelor 2326 2045 1959 1593
= = = = Clopidogrel 2336 2041 1968 1604

Ticagrelor 6999 6407 6252 5143
= = = = (Clopidogrel 6952 6318 6153 5044

James et al. Eur Heart J 2010;31:3006-16.




RESEARCH

Aspirin for primary prevention of cardiovascular events in
people with diabetes: meta-analysis of randomised
controlled trials

Giorgia De Berardis, research officer," Michele Sacco, research officer,’ Giovanni F M Strippoli, editor and
regional coordinator of the Cochrane Renal Group,'? Fabio Pellegrini, senior biostatistician,” Giusi Graziano,
biostatistician,’ Gianni Tognoni, institute director,®> Antonio Nicolucci, department head’

DISCUSSION

A clear benefit of aspirin in the primary prevention of
major cardiovascular events or mortality in people
with diabetes could not be identified in our meta-ana-
lysis. We found no significant reduction in the risk of
major cardiac events with aspirin compared with pla-
cebo or no treatment. Confidence intervals in this ana-
lysis argue for a potential benefit of aspirin, compatible
with that observed in other high risk populations, but
the benefit was small at best or trials were underpow-
ered to detect it with sufficient precision.




CHARISMA: Proportion of Diabetic
Patients in Subgroups

N=15,613 N=12,153 N=3,284
Non
Diabetic
s Non
Diabetic
58% S
69%
Non
Diabetic
S
17%
83%
Overall Secondary Primary

population prevention prevention



Primary Efficacy Results (Ml/Stroke/CV
Death) by Pre-Specified Entry Category

Population RR (95% Cl) p value
Qualifying CAD, cVD or PAD-Jl- 0.88 (0.77, 0.998)
0.046
(n=12,153) i
Multiple Risk Factors * 1.20 (0.91, 1.59) 0.20
(n=3,284) ﬁ

} | : I I I I I I I
avelr;IIGIOI;())pulatlon OI4 06 N 8 l 1 2 1 4 1ng3 (0.83, 1.05) 0.22

Clopidogrel + ASA Placebo + ASA

Better Better

* A statistical test for interaction showed marginally significant heterogeneity (p=0.045) in treatment response for
these pre-specified subgroups of patients
t 166 patients did not meet any of the main inclusion criteria

Bhatt et al. NEJM 2006;354:1706-17.
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THEMIS

Design and main eligibility criteria

4 Type 2 diabetes; men and women 2 50 years )
> 6 months glucose lowering drug treatment
At high risk for CV events*
No previous Ml or stroke
No planned use of ADP receptor antagonist
\_ or planned revascularisation -/

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Low-dose ASA background
therapy based on individual risk

------------------------------------

Primary endpoint : Composite of CV death, MI, or stroke

kPrimary safety: TIMI Major bleeding

Secondary endpoint: Composite of all-cause death, Ml or stroke; CV death; All-cause death

J

http://www.clinicaltrials.gov/show/NCT01991795




Expert Debates
in Antithrombotic Therapy

Moderator
Deepak L. Bhatt, MD, MPH

Presenters & Discussants
Robert A. Harrington, MD
P. Gabriel Steg, MD

Cardiometabolic Health Congress ® October 22 - 25, 2014 » Boston, MA



Expert Debates in Antithrombotic Therapy

Should Patients with Stents Receive
DAPT for More Than One Year?

Moderator
Deepak L. Bhatt, MD, MPH

Cardiometabolic Health Congress ® October 22 - 25, 2014 » Boston, MA



Expert Debates in Antithrombotic Therapy

Patients with Stents Should Receive Dual
Antiplatelet Therapy (DAPT) for
More Than a Year!

Ph. Gabriel Steg
DHU-FIRE, Hopital Bichat, Assistance Publique—Hopitaux de
Paris, Université Paris — Diderot, INSERM U-698, Paris, France
French Alliance for Cardiovascular Clinical Trials and Imperial

College, Royal Brompton Hospital
London, UK

Cardiometabolic Health Congress ® October 22 - 25, 2014 » Boston, MA



Incidence of DES Stent Thrombosis: The Bern

and Rotterdam Experience
|46 patients with dual anti-platelet therapy for 6-12 mon

5.7%
%1 " Definite and
=t efinite an
Annual rate Of ® probable ST
® 4
ST: 0.4% to 2 —
o % 3 | ! 3.3%
0.6%/year ~ " Definite ST
=
E 2
p |
3 . §
Incidence rate: 3 11
]_-.O/ 100 0 T T T T T T T T
patle nt —yearS ¢ b Timozsince PCI in::foars .
Months 1 12 24 36 48
Cumulative incidence 12 16 21 27 3.3
definite ST, %
Cumulative incidence 37 4.1 46 52 8.7
probable and definite ST, %
Patients at risk 7837 7209 5187 2747 10%1

Wenaweser et al. JACC 2008; 52:1134-40



DAPT Cessation and MACE*

HR (95% ClI) P Events (n)

On-DAPT n 1.00 (Ref) 413
Jiscontinuation = 0.63 (0.46, 0.86) 0.004 52
Interruption o 1.41 (0.94, 2.12) 0.101 26
Disruptign = 1.50 (1.14, 1.97) 0.004 67

0-7 Days _ 7.04 (3.31, 14.95%0.001 7
8-30 days - 2.17 (0.97,4.88) 0.06 6

31+ days 2 1.30 (0.97, 1.76) 0.083 54

02505 1 2 4 8 16

Hazard Ratio
*Cardiac Death, Def/Prob ST, Spontaneous MlI, Clinically Driven TLR.
All Cox Models adjusted for age, gender, region, ACS presentation, type of stent, number of stents implanted.



We Should Treat Patients, Not
Stents

Findings from the PROSPECT study:
MACE after successful, uncomplicated PCIl in 697 patients with

Arc

As ma > Lrit” and
20- All events 20.4%
15+ ated

Cl-relate e\'/e’rltih 12.9%
——— 1169
10- g :
- NCL-related events
& - Indeterminat t
o ndeterminate events 27%
0 L T L L . L LT . T L
0 1 2 3

Stone et al. N Engl ) Med 2011;364:226-35




The PRODIGY Trial

== 24-mos DAPT == 6-mos DAPT

Primary end point CEC adjudicater

Death, MI, or CVA ° 63“

®
O

HR 0.46 (0.31—-0.69) 7.4
P=0.00018

HR 0.98 (0.74-1.29)

4 - )
/ P=0.91

0

Cumulative incidence, %

1 I T T 1
0 180 360 540 720 0 180 360 540 720

BARC, Bleeding Academic Research Consortium; CEC, clinical events committee; CVA, cerebrovascular accident.
Valgimigli et al. Circulation. 2012;125:2015-26.



Patient-Oriented Outcome
Stratified by Stent

From 6 up to 24 months

BMS
ENDEAVOR SPRINT

TAXUS
XIENCE V

BMS
ENDEAVOR SPRINT

TAXUS
XIENCE V

BMS

ENDEAVOR SPRINT
TAXUS

XIENCE V

<

LOG HAZARD RATIO (95% Cl)

HAZARD RATIO (95% Cl)

6-mos Landmark Death/MI/CVA
I

6-mos Landmark Death/MI

6-mos CV Death/MlI

10

1

24-month DAPT better

Valgimigli et al. Eur Heart J. 2013;34:909-19.

!

6-month DAPT better

1.04 (0.56-1.95)
2.55 (1.19-5.47)
0.63 (0.35-1.14)
1.06 (0.53-2.11)

0.83 (0.43-1.58)
2.07 (0.94-4.53)

0.59 (0.30-1.14)
1.18 (0.52-2.68)

0.86 (0.49-1.51)
2.33 (1.20-4.53)
0.73 (0.49-1.31)
0.58 (0.26-1.33)

P-VALUES

Interaction

Superiority

0.90
0.002
0.18
0.88

0.05

0.57
0.07
0.12
0.70

0.10

0.61
0.014
0.28
0.20



Benefits and Risks of Long-Term Duration of
DAPT After Drug-Eluting Stenting: a Meta-

Analysis

Study Cardiac death/Ml/stroke Events,

Park et al, 2010

Gwon et al, 2011 —

Valgimighi et al, 2011

Overall (-squared =21.3%, p =0.281)

NOTE: Weights are from random effects analysis

OR (95% CI) Long DAPT

— 1.87 (0.99,3.51) 281357

0.88(0.44,1.78) 15721

1.20 (0.80,1.79) S6/741

1.26 (0.88, 1.80) 99/2819

5622 patients receiving DES implantation

Events,

short DAPT

15/1344

171722

471737

79/2803

%

Weight

26.37

22.10

51.53

100.00

1
, .01
Mean DAPT: Long DAPT better
20 mos

OR, odds ratio.
Valgimigli et al. Int J Cardiol. 2013;168:2579-87.

1

I I

10 100 .
Short DAPT better Mean DAPT:

8 mos



Longer Term Dual Antiplatelet Therapy After
ACS Is Associated with Clinical Benefits but

More Bleeding
Kaplan-Meier m@stw Ft \Ngg gspy ﬁ.am5>44|[y’1ths' dual
a

antiplatelet treat tion

Death/Ml/Stroke Major Bleeding

(o]
o ] o
= 2 31
o) 9 O
S 94 8 o
58 © 2 8
3 bl ﬂ' = .
=8 o 2 ©
i3 ° = 8
St g 8 37
a6 S - S o
oo © O o
> X Q o
= O AN o O -
oS5 O > o
>S9 o £ °
£ £ S o
= o T (=3
©Qg g - DAPT groups § g i DAPT groups
5 >3 months &5 >3 months
S 3 months = J 3 months
o o T T T T T
100 150 200 250 300 350 400 100 150 200 250 300 350 400
Days
Patients at risk Patients at risk .
>3 months 15009 14619 14297 14031 13830 13656 >3 months 15009 14931 14824 14756 14675 14604
3months 13671 13365 13040 12795 12589 12429 3 months 13671 13598 13497 13398 13305 13225

Varenhorst et al. Eur Heart J 2014;35:969-78



DAPT Study Design

12 mos. 18 mos.

—_— >

All patients on
aspirin +open-label
thienopyridine
therapy for

12 months

50% of patients continue o
Dual Antiplatelet Therapy

1:1 randomization 50% of patients receive
at month 12 aspirin + placebo

—_—

Total 33-month patient evaluation including additional 3-month follow-up

Mauri et al. Am Heart J. 2010;160:1035-41. www.daptstudy.org www.clinicaltrials.gov - NCT0097793¢




Patients with Stents Should
Receive DAPT for More Than 1

Year!

e The risk of ST does not stop at 1 year

e There is good evidence that stopping DAPT is
associated with increased risk

e The benefits of DAPT may extend beyond ST to the
prevention of MACE

e RCTs available so far are dramatically
underpowered

e Observational studies suggest continued benefit

e The DAPT trial should provide a definitive answer
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DAPT Duration of Therapy

e |In patients receiving a stent (BMS or DES) during
PCl for ACS, P2Y12 inhibitor therapy should be
given for >12 months (Class IB)

e In patients receiving DES for a non-ACS
indication, clopidogrel 75 mg daily should be

given for >12 months if not at
bleeding (Class IB)

e In patients receiving BMS for a
indication, clopidogrel should
minimum of 1 month and idea
(unless at an increased risk of

a high risk of

non-ACS
e given for a
ly up to 12 months

oleeding; then it

should be given for a minimum of 2 weeks) (Class

Leviiyt)al. 2011 ACC/AHA/SCAI PCI Guidelines. JACC 2011;58:e44-122.



Adjusted Cumulative Outcomes by

Stent Type and Clopidogrel Use
/\£J=4666 PCI pts in the Duke Databank

8 -

Percent Cumulative Incidence Rat
D
]
B

Months

Eisenstein et al. JAMA 2006;297:159-68.



Study Design

patient popu ation

.JIJJ-‘.F_JJJIJ_J Hf"J with rnJ:,.HJJ 74 25

N = 3120 patients

3 Months DAPT 1:1 Randomization 12 Months DAPT
= 1560 33 Sites in Brazil N =1560
Clinical endpoints | I i I i i
30-d. 3-mo. 6-mo. 18-mo. 24-mo. 36-mo.

ondary Endpoints: ARC defined ST, TVR, TLR, MACE, DAPT compliance, and
major bleeding (REPLACE-2 & GUSTO definitions)
NACCE = Net Adverse Clinical and Cerebral Events
MACE is composed of Death, Ml, Emergent CABG,
TLR

Feres et al. Am Heart J. 2012;164:810-6




Primary Endpoint: NACCE at 1
Primary Endpoint: NACCE at 1

ear
(AEI Ehuseaﬂaﬁg h, MI, Stroke, Major

Non-inferiority
P-value = 0.002

e
o
1

Log-Rank P = 0.84
HR 1.03 (0.77 - 1.38) 6.0
5.8

Cumulative Incidence
etiMAGER €dNcide

\m

O 1 1 1 1 1 1 1 1 1 1 1 1
0 ) . 12
Time After Initial Procedure (Months)

Month 0 1 3 6 12
. 156 1 EY0) 146 138

No. at risk 3 1520 4 8 4
No. events 18 25 11 18 21
. 155 149 146 138

No. at risk 6 1514 7 6 1
No. events 16 25 11 16 22

Feres et. al. JAMA 2013;310:2510-22.



Dual Antiplatelet Therapy (DAPT) Study

All patients on 50% of patients continue on

_ aspirin +open-label Dual Antiplatelet Thera
DES n = thienopyridine : ad

1 5,245 therapy for

12 months
BMS n=

5,400 1:1 Randomizaton /| 50% of patients receive
at month 12 aspirin + placebo

-_— =

Total 33 month patient evaluation including additional 3-month follow-up

@lﬁ DAPT
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Stroke Prevention in AF
Warfarin vs Placebo

AFASAK-1 —

SPAF . !
BAATAF = !
CAFA I
SPINAF
EAFT HO— l 64%
ALL Trials , HOH ,
100% 50% 0% -50% -100%

Favors Warfarin Favors Placebo or
Control

Hart et al. Ann Intern Med. 2007;146:857-67.



Warfarin for Atrial Fibrillation

Limitations Lead to Undertreatment

N -
55%
61% Overall
B - °87% It Use
44%
X B - 35%
g £
Q.9
D ® ]
=< B
S5
=5 .0
B E I T T T T L
<55 55-64 65-74 75-84 =85

Age (years)

Go et al. Ann Intern Med 1999;131:927.



NOVCI Ulal ANuUcoaguiariitn

("NOACs”)

Dabigatran Rivaroxaba Apixaban Edoxaban

n
Mechanism of Selective direct Selective direct Selective direct Selective direct
action Flla inhibitor FXa inhibitor FXa |nh|b|tor __________ FXalnhlbltor _____
Bioavailability Oral prodrug Good oral Good oral Good oral
with poor oral bioavailability bioavailability bioavailability
bioavailability
(6.5%)
Ty, 12 - 17 hours 6 - 9 hours 12 hours 9 - 11 hours
Dos|ngTW|ceda|Iy ___________ onceortw|ceTw|ceda||y ___________ onceortw|ce
______________________ dally  daly
Time action 1-4hrspost- 1-4hrspost- 1-4hrspost- 1-4hrs post-
dose for max. dose for max. dose for max. dose for max.
inhibition inhibition inhibition inhibition
Platelet No direct effect No direct effect No direct effect No direct effect
aggregation
Elimination 80% renal 35% renal 25% renal 35% renal

Eriksson et al. Clin Pharmacokinet. 2009;48:1-22.



Phase 3 Trials of “NOAC” vs
Warfarin

RELY ROCKET ARISTOTLE ENGAGE-AF
Sample size 18,113 14,266 18,201 21,150
New Dabigatran 110 Rivaroxaban 20 Apixaban 5 mg Edoxaban 30/15
treatment mg BID mg BID mg QD
Dabigatran 150 QD Edoxaban 60/30
mg BID mg QD
Design Non-inferiority Non-inferiority Non-inferiority Non-inferiority
PROBE Double-blind Double-blind Double-blind
Patients AF + CHADS2 =1 AF + CHADS2 =2 AF + CHADS2 =1 AF + CHADS2 = 2
Renal CrCl <30 ml/min  CrCl < 30 ml/min CrCl < 25 ml/min  CrCl < 30 ml/min
Exclusion
Primary Stroke (ischemic or Stroke (ischemic or Stroke (ischemic or Stroke (ischemic or
outcome hemorrhagic) or hemorrhagic) or hemorrhagic) or hemorrhagic) or
systemic embolism systemic embolism systemic embolism systemic embolism
Safety Primary: Major Primary: Major Primary: Major Primary: Major
outcome Bleeding Bleeding Bleeding Bleeding

Secondary: Major Secondary: Major Secondary: Major Secondary: Major
Bleeding + CRNM Bleeding + CRNM Bleeding + CRNM Bleeding + CRNM

Connolly et al NEJM 2009;361:1139-51; Patel et al NEJM 2011;365:883-91;
Granger et al NEJM 2011;365:981-92; ENGAGE-AF Study Investigators. AHJ 2010



New Anticoagulants vs. Warfarin

Stroke (ischemic or hemorrhagic) or Systemic Embolism
Dabigatran (150 mg twice daily) ——fif—
Dabigatran (110 mg twice daily) — e
Rivaroxaban (20 mg once daily) — =

Apixaban (5 mg twice daily) —_—
Edoxaban (60/30 mg once daily) —

Edoxaban (30/15 mg once daily) o= —

05 1 2

Connolly et al. N Engl J Med 2009;361:1139-51.
Patel et al. N Engl J Med 2011;365:883-91.
Granger et al. N Engl ) Med 2011;365:981-92.
Giugliano et al. N Engl J Med 2013;369:2093-104.



New Anticoagulants vs. Warfarin

Intracranial Hemorrhage

Dabigatran (150 mg twice daily) — ——
Dabigatran (110 mg twice daily) — ==
Rivaroxaban (20 mg once daily) = =
Apixaban (5 mg twice daily) —
Edoxaban (60/30 mg once daily) e
Edoxaban (30/15 mg once daily) — —
o1 1 2

Connolly et al. N Engl J Med 2009;361:1139-51.
Patel et al. N Engl J Med 2011;365:883-91.
Granger et al. N Engl J Med 2011;365:981-92.
Giugliano et al. N Engl J Med 2013;369:2093-104.



New Anticoagulants vs. Warfarin

Mortality
Dabigatran (150 mg twice daily) = =
Dabigatran (110 mg twice daily) = =t
Rivaroxaban (20 mg once daily) = =
Apixaban (5 mg twice daily) = =
Edoxaban (60/30 mg once daily) =
Edoxaban (30/15 mg once daily) = =

05 1 2

Connolly et al. N Engl J Med 2009;361:1139-51.
Patel et al. N Engl J Med 2011;365:883-91.
Granger et al. N Engl J Med 2011;365:981-92.
Giugliano et al. N Engl J Med 2013;369:2093-104.
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NOACs

1. Marginal superiority over VKA
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Patients with Afib Should NOT Receive
NOACs

1. Marginal superiority over VKA

2. Considerable clinical experience with VKA

3. Impossibility to monitor therapeutic levels or compliance

4. Lack of antidote in case of life-threatening bleed

5. No INR monitoring but need to monitor renal function

6. Huge cost implications for health systems



Thank you!
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Questions After ACCOAST

e Do the results of ACCOAST apply to settings where
intervention is delayed by (often) much more than
4 hours?

e Do the results of ACCOAST apply to clopidogrel,
for which efficacy is more delayed than prasugrel?

e Ticagrelor « pre-loading » was effective in PLATO



TRITON-TIMI 38 Enrollment Schema

Only P2Y, inhibitor-naive patients were allowed

UA/NSTEMI <72 h after STEMI 12 h-14 d after STEMI <12 h after
symptom onset AND symptom onset symptom onset (primary
TIMI >3 (post-STEMI) PCI
Diagnostic catheterisation I Pre-Tx only 18%
of the total
Medical therapy or I Ropliation

CABG planned PCI planned

v

Randomise (stratified by presenting syndrome)
Do not
randomise ; ;

Loading dose of study drug

¥ ¥

N . . PCI* No PClI

*Adjunctive medical therapy and

device selection at physician  / 7

discretion Daily maintenance study drug and long-term follow-
up

CABG, coronary artery bypass grafting; TRITON-TIMI 38, Trial to Assess Improvement in Therapeutic Outcomes by Optimising Platelet
Inhibition with Prasugrel-Thrombolysis in Myocardial Infarction 38; UA, unstable angina.

Adapted from Wiviott et al. Am Heart J. 2006;152:627-35



Primary End-point Events Over the First 10

Days
by Timing of Thienopyridine Loading in
TRITON TIMI-38 TRITON
0 0.15 - O {@.I@/&
B Clopidogrel ® Prasugrel
£
v
= 0.1 -
o
G
c
=
£ 0.05 -
©
s
0 -

-2 -1 0 1 2 3
Hours from PCI Start

US Food and Drug Administration Prasugrel Action Package



ESC GUIDELINES

European Heart Journal
eurorean  doi10.1093/eurheartjlehr236

SOCIETY OF
CARDIOLOGY*

ESC GUIDELINES

European Heart Journal

ruROPEAN doi10.1093/eurheartjiehs 215

SOCIETY O

CARDIOLOGY *

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 (lsrael).

Hamm et al. Eur Heart J. 2011;32:2999-3054

ESC Guidelines for the management of acute
myocardial infarction in patients presenting
with ST-segment elevation

The Task Force on the management of ST-segment elevation acute
myocardial infarction of the European Society of Cardiology (ESC)

Authors/Task Force Members: Ph. Gabriel Steg (Chairperson) (France)¥,

Stefan K. James (Chairperson) (Sweden)*, Dan Atar (Norway), Luigi P. Badano
(Italy), Carina Blomstrom Lundqvist (Sweden), Michael A. Borger (Germany),
Carlo Di Mario (United Kingdom), Kenneth Dickstein (Norway), Gregory Ducrocq
(France), Francisco Fernandez-Aviles (Spain), Anthony H. Gershlick (United
Kingdom), Pantaleo Giannuzzi (Italy), Sigrun Halvorsen (Norway), Kurt Huber
(Austria), Peter Juni (Switzerland), Adnan Kastrati (Germany), Juhani Knuuti
(Finland), Mattie ). Lenzen (Netherlands), Kenneth W. Mahaffey (USA),

Marco Valgimigli (Italy), Arnoud van’t Hof (Netherlands), Petr Widimsky

(Czech Republic), Doron Zahger (Israel)

Steg et al. Eur Heart J 2012



ESC 2012 STEMI Guidelines

Periprocedural Antiplatelet Therapy in Primary PCI

Recommendations
Antiplatelet therapy

Aspirin oral or i.v. (if unable to swallow) is recommended

An ADP-receptor blocker is recommended in addition to aspirin.
Options are:

* Prasugrel in clopidogrel-naive patients, if no history of prior
stroke/TIA, age <75 years.

* Ticagrelor.

* Clopidogrel, preferably when prasugrel or ticagrelor are either
not available or contraindicated.

ADP = adenosine diphosphate

www.escardio.org/guidelines Steg & James et al. Eur Heart J 2012



ESC 2011 Guidelines for Non ST-ACS

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

Prasugrel (60-mg loading dose, |0-mg daily dose) is recommended for P2Y  -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- I
threatening bleeding or other contraindications.?

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

Hamm et al. Eur Heart J 2011



Morphine and Clopidogrel
Interaction

O— Placebo (n=24)

—=&— Morphine (n=24)
200 - v-- Placebo impaired metabolism (n=8)
1801 A A- Placebo normal metabolism (n=16)
1604 1, *
140 R
120
100

60

Clopidogrel active metabolite (ng/mL)

Clopidogrel (ng/mL)

o1j Oy

T T T

— T T 7 T T —T T
0 60 120 180 240 300 360

minutes after co-administration of
clopidogrel and morphine/placebo

Morphine Lowers Plasma Concentrations of
Clopidogrel Active Metabolite

Healthy volunteers (n = 24) received a 600-mg loading dose concomitantly
with a placebo or 5 mg morphine. P<0.001 repeated measures analysis of
variance;

*P<0.05; **P<0.01 designate differences between treatments (Wilcoxon test).

Data present medians without error bars for reasons of clarity

Hobl et al. JACC 2014

ADP induced aggregation (U)

P2Y Innovance (s)

70-
60
50-
40
30
20
10
04

O— Placebo
—=a— Morphine

300 ~
250 —
200 —
150 —

100

A\

—+—

o4

60 120 180 240 360
minutes after co-administration of
clopidogrel and morphine/placebo

Morphine Retards and Decreases Clopidogrel Effects
Adenosine-diphosphate (ADP)-induced aggregation was measured by whole-blood
aggregometry (n = 24) and with the P2Y- cartridge of the platelet function analyzer

(n = 21).

P<0.001 repeated measures analysis of variance; *P<0.05; **P<0.01 designate
differences between treatments (Wilcoxon test). Data present mean + 95% confidence

interval.



Delayed Efficacy of Novel P2Y12 Antagonists
in ACS Data from the FABOLUS PRO Study

—
(=]
(=)

~
(3]

Tirofiban 25ug/kg bolus
+ 2 H infusion

Prasugrel 60 mg

a1
(=]

N
(3}

o
]
¢
-l
-
o
=
=
=)
N
0
)
g
o
)
o

P<0.0001 for the trend

30" 1H 2H 6H 18-24 H

Time after Start of the Treatment

Valgimigli et al. J Am Coll Cardiol Intv 2012;5:268-77



rcconn ACCOAST Design

NSTEMI + Troponin > 1.5 times ULN local lab value
Clopidogrel naive or on long term clopidogrel 75 mg

Double-blind

[ Prasugrel 30 mg 1/ \< Placebo >

CABG CABG
or Coronary Coronary or
Medical Angiography Angiography Medical

[ Randomise 1:1 } n~4100 (event driven)

Management Management
(no more prasugrel) I I (no prasugrel)
Prasugrel 30 mg ] [ Prasugrel 60 mg ]
PCI PCI
Prasugrel 10 mg or 5 mg (based on weight and age) for 30 days
[ 1°Endpoint: CV Death, MI, Stroke, Urg Revasc, GP llb/llla bailout, at 7 days

Montalescot et al. Am Heart J 2011;161:650-56



sair Baseline

ACCOAST = =
Characteristics
Characteristics Pre-
treatment
(N =2037)
GRACE score (%)
<140
>140
CRUSADE score (median)
Timing (hr)
¥]Symptom onset to 1st LD, median

W

median
Access (%)!
Femoral
Radial

1st LD to coronary angiogram,




e Pharmacodynamic Sub-Study

—&— Pre-treatment (30/30)
—8— No Pre-treatment (0/60)

*P<0.05

Approximate
time of PCI

N
A=
=
-
=
S
)
Q
©
()
1
S
>
2\
o

Pre LD1 Pre LD2
(baseline)

Hours (post LD2)

Data presented as median + SEM. *P<0.05 reldative to the No pre-treatment group. LD = loading
ose.

Pretreatment=Prasugrel 30 mg / Prasugrel 30 mg; No Pre-treatment=Placebo / Prasugrel 60 mg



CV death, MI (excluding silent), or
stroke (%)

C,norv
C, revasc
T,norv
T, revasc

PLATO

14

12

10

Outcomes in NST-ACS Patients In

PLATO as a Function of Actual

Revascularisation

Primary Outcome

"""" Ticagrelor, norevasc  HR: 0.85 (0.72, 1.01)
=== Ticagrelor, revasc .
"""" Clopidogrel, no revasc P
Clopidogrel, revasc - P
HR: 0.86 (0.68, 1.09)
0 60 120 180 240 300
Days from day 10 post-randomization
2571 2413 2362 2084 1829 1326 1104
2676 2590 2547 2299 2075 1528 1291
2618 2461 239 2142 1911 1398 1160
2738 2665 2626 2340 2116 1553 1312

Interaction p=0.93

All-cause death (%)

C,norv
C, revasc
T,norv
T, revasc

All-cause Mortality

HR: 0.73 (0.57, 0.93)
"""" Ticagrelor, no revasc

o, oo
= Ticagrelor, revasc ~
v
"""" Clopidogrel, no revasc ,,l -t
Clopidogrel, revasc - NPT
/ "“"/
a—r’
r'
jf"‘

HR: 0.75 (0.53, 1.07)

60 120 180 240 300

Days from day 10 post-randomization

2590 2501 2472 2207 1948 1426 1194
2804 2740 2718 2467 2239 1649 1397
2627 2541 2505 2265 2028 1493 1239
2842 2789 2767 2478 2251 1663 1412

Interaction p=0.89

Lindholm D et al EHJ 2014 [Epub ahead of print]
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