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Giving new P2Y12 RA earlier in STEMI




New P2Y12 antagonists in STEMI
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ATLANTIC: reperfusion criteria

18t Co-primary endpoint 2nd Co-primary endpoint
No ST-segment resolution (=70%) No TIMI 3 flow in infarct-related artery
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ATLANTIC Stent thrombosis

—— Ticagrelor pre-hospital
— Ticagrelorin-hospital

Ticagrelor pre-hospital 2/906 (0.2%) versus
ticagrelor in-hospital 11/952 (1.2%)

OR 0.19 (95% C10.04, 0.86), p=0.0225
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ATLANTIC-H?4

Composite ischaemic endpoint: death, MI, urgent revasc,
definite stent thrombosis or bail-out GP lIb/llla inhibitor use
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Early administration of P2Y12 inhibitors in STEMI

MACE « EARLY »  « DELAYED» Odds Ratio OR; 95%-CI* Weight
group (n/N) group (n/N) (fixed)

ATLANTIC 41/906 42/952 1-03 (0-66-1-59) 14-1%

CHAMPION STEMI 41/1407 51/1477 , 0-84 (0-55-1-27) 17-4%

CIPAMI 5/164 12/171 ' 0-42 (0-14-1-21) 41%

ERASE MI 5/34 7/36 —— 0-71(020-2:51)  2-1%

LOAD AND GO 3/112 0/56 3-61(0-18-71-15) 0-2%

0-74 (0-51-1-06) 24-8%

TRITON STEMI 54/1236 72/1234

PCI CLARITY 70/933 112/930 . 0-59 (0-43-0-81) 37-3%

219/4792 296/4856 0-73 (0-61-0-88)

<&
:’ 0-74 (0-61-0-90)

31,25

Favours Early P2Y12 inhibition Favours Delayed P2Y12 inhibition

Bellemain-Appaix A. et al. Eurolntervention. 2018 Feb 20. pii: EIJ-D-17-00852. doi: 10.4244/E1J-D-17-00852




Giving new P2Y12 RA later in NSTEMI




Definition of Pre-treatment

eWorking diagnosis of ACS

elnvasive strategy decided

e On aspirin + anticoagulation

P2Y,, antagonist given before coronary visualization

s PCI - benefit expected
Medical treatment > ?
CABG

Other diagnosis (pericarditis, aortic dissection, heart failure, LVH,
pulmonary embolism, Gl ulcer, pancreatitis...)

Caiih Lab + ER-CCU



ACCOAST: 1° Efficacy and Safety Endpoints
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ACCOAST: PCI patients

109 CV death, Ml or stroke
Pre-treatment 9.2
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Duration of pretreatment

Primary efficacy EP

> 13.6 hours -
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25-3.9 hours -

p value © for interaction 0.17

HR * (95% Cl)

—a—

Within subgroup p value ®

0.69

Pret

reatment Better Pretreatment worse

Global population n=4001

Primary Safety Endpoint
(All TIMI Major Bleeding)

p value ° for interaction 0.37
Within subgroup p value 2

0.25 0.66

0.1-2.5hr 2.5-3.9hr 3.9-13.6 hr >13.6 hr

Silvain et al. JACC 2018 in press




Studies of pretreatment with P2Y ,, receptor inhibitors in
patients with stable CAD and NSTE-ACS

Patients
Stable CAD
ACS
% PCI

M Pretreatment

P=0.75

0.8% 1.0%

No pretreatment

P=0.98

10.8% 10.8%

CREDO PRAGUE 8

2,116 1,028
33% 87%
67% 13%
86% 29%

Clopidogrel 300 mg Clopidogrel 600 mg

28 days. 7 days
D/MI/CVA/Rev
TIMI major bleeding

CREDO PRAGUE 8

ACCOAST

69%
Prasugrel 30 mg

30 days
CD/MI/CVA/Urev/GPI

ACCOAST

1
- 1-4%

3.5%
P=0.025

- 1.4%

2.6%
P<0.001

Capodanno D & Angiolillo DJ. Circ Cardiovasc Interv 2015




<14
m —]
...512
=i—'
S 210
o O
2=
= 8
a2
R
o =
Qo
£ =
S < 4
O S

S
o 2
5

0

12
=

(7]

5

14

=

g

w

CURE Efficacy

po
‘.7‘._,*-—‘

Placebo
11 .4"{9“_,./""

o
-

o oo

Clopidogrel

9.3%
RR=0.80, p<0.001
95% CI1=0.72-0.90
) 3 6 9 12
Months of Follow-Up
*
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H Placebo
W Clopidogrel
P<0.001
5.1

Major Bleeding

Minor Bleeding
*12 month

Yusuf S, etal. N Engl J Med 2001;345:494-502

57% no cath...

20% PCI



DAPT Guidelines

In patients with SCAD pre-treatment with clopidogrel may be considered if the probability of
PClis high.

Pre-treatment with a P2Y12 inhibitor is generally recommendedin patients in whom coronary
anatomy is known and the decisionto proceed to PClis made as well as in patients with

STEMI

In NSTE-ACS patients undergoing invasive management, ticagrelor or clopidogrel if ticagrelor
is not an option, should be consideredas soon as the diagnosisis established.

In NSTE-ACS patients it is not recommended to administer prasugrel in patients in whom
coronary anatomy is not known.




2014 AHA/ACC Guideline for
the Management of Patients
With Non-ST-Elevation Acute

Coronary Syndromes

P2Y 2 inhibitors

Clopidogrel loading dose followed by daily maintenance
dose in patients unable to take aspirin

F2Yy+ inhibitar, in addition to aspirin, for up to 12 mo for
patients treated initially with either an early invasive or
initial ischemia-guided strategy:

Clopidogrel

lNcagrelor®

P2%2 inhibitor therapy (clopidogrel, prasugrel, or ticagrelor)
continued for at least 12 mo in post-PCIl patients treated with
coronary stents

lcagrelor in preference to clopidogrel for patients treated
with an early invasive or ischemia-gquided strategy

300-mg or 600-mq loading dose,
then 75 mag/d

180-myg loading dose, then 90 mg BID

NfA

Crasabfark

JACC

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

1289, .292)




P2Y12 RA with fibrinolysis




Treg@mm Time to major bleeding - primary
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Outcome, TIMIMajor bleeding,
%
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No. at risk

Ticagrelor 1913
Clopidogrel 1886

Jama cardiol 2018

HR 1.06 (95% CI 0.04 [-0.49: 0.58]), p<0.001
10 20 30

Days after randomization
1860 1850 1672
1839 1830 1637

K-M = Kaplan-Meier; HR = hazard ratio; Cl = confidence interval



Treatyw« Secondary efficacy - outcomes

.-:='_’=_’==—=

Cumulative incidence of
Death from vascular
causes, MI, or stroke (%)

O =~ N W b Or OO N

=

over time

= Ticagrelor
Clopidogrel

HR 0.91 (95% ClI [0.67; 1.25]), p=0.57
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No. at risk
Ticagrelor 1913

Clopidogrel 1885

Jama cardiol 2018

10 20 30

Days after randomization
1855 1834 1658
1824 1812 1613

K-M = Kaplan-Meier; HR = hazard ratio; Cl = confidence interval



DAPT prolongation to improve
post-ACS prevention




CV death, Ml or stroke

DAPT > 1year after Myocardial Infarction
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Duration of DAPT in CAD

Acute/Recent ACS
(NSTE-ACS or STEMI)

SIP CABG Medfcal Therapy Lytic (STEMI) PCI (BMS or DES)

A @ Y A 4 Y Y v
No Hx PCl or
recent CABG

i BMS i DES
-_ A 4
No high risk of bleeding and
no significant overt bleeding on DAPT
No high risk of bleeding and

no significant overt bleeding on DAPT




Clinical update

Oral dual antiplatelet therapy: what have we @

SQCIETY OF
CARDIOLOGY ®

learnt from recent trials?

Gilles Montalescot’® and Marc S. Sabatine?

TACTION Study Group, Institute of Cardiology, Pitié-Salpétriére Hospital (AP-HP), Université Paris-6, Paris 75013, France; and 2TIMI Study Group, Division of Cardiovascular
Medicine, Brigham & Women's Hospital and Harvard Medical School, Boston, MA, USA

Duration of DAPT in ACS




Global-leaders

All-comers PCl population (ACS and Stable CAD patients)
(N = 16,000)
~
Bivalirudin® - supported
BioMatrix Flex™ stent implantation

+
Experimental Treatment Strategy Reference Treatment Strategy

ASA Ticagrelor ASA Ticagrelor | : Clopidogrel
1month | BH[ 24 months “24months | 12 month: il
not allowed OR only allowed

in stable PTS in stable PTS

Primary endpoint (Effectiveness):
Experimental treatment strategy superior to reference treatment

strategy on cumulative 2 year composite of all cause mortality
and new Q-wave M|

Soentihic Grants 10 ECRE Biosensors, AstraZeneca and The Medwines Company

MU e

ESC Congress
Munich 2018



Global-leaders

Experimental Controlgroup  Rate ratio pvalue
54 — Control group treatment group (N=7988) (95% C1)
—— Experimental group (N=7980)
All-cause mortality or new Q-wave 304 (3-81%) 349 (4-37%) 0-87 (0-75-1-01) 0-073
myocardial infarction
All-cause mortality 224 (2-81%) 253 (3-17%) 0-88 (0-74-1.06) 0182
4 New Q-wave myocardial infarction* 83 (1.04%) 103 (1-29%) 0-80 (0-60-1.07) 014
Composite of all-cause mortality, 362 (4-54%) 416 (5:21%) 0-87 (0.76-1-00) 0-056
stroke, or new Q-wave myocardial
§ infarction
:>/\ 3 Myocardial infarction 248 (3-11%) 250 (3-13%) 1.00 (0-84-1.19) 098
® Stroke
£
S Overall 80 (1-00%) 2 (1:03%) 0.98(072-133) 090
s Ischaemic 63 (0-79%) 68 (0-85%) 0-93(0-66-1.31) 0-68
g 24 Haemorrhagic 13 (0-16%) 9(0-11%) 1-45 (0-62-3-39) 0-39
il Undetermined 6 (0-08%) 5 (0-06%) 1.21(0:37-3-95) 076
< Revascularisation 739(9-26%) 793(9-93%) 0.93(0-84-1.03) 017
Target vessel revascularisation 389 (4-87%) 442 (5-54%) 0-88 (0-77-1-01) 0-068
Definite stent thrombosis 64 (0-80%) 64 (0-80%) 1.00 (0.71-1-42) 098
1
BARC
BARC 3 or 5 bleeding 163 (2.04%) 169 (212%) 0.97(078-1.20) 077
Rate ratio 0-88 (95% Cl 0-74-1-06) BARC 5 bleeding
p=0-182 Any 22 (0-28%) 24 (0-30%) 0.92(052-1.64) 078
0 T T T T T T T T T T T 1 5b bleeding 15 (0-19%) 18 (0-23%) 0.84(042-166)  0.61
0 60 120 180 240 300 360 420 480 540 600 660 730 GSa bleeding 7 (0-09%) 6 (0-08%) 117 (039-3-49) 078
. Days since index procedure i
Number at risk y P B:Rleeed'"g o 118 ]
150 (1-88% 1 1.99% 0 0. 11 0-
Control 7988 7938 7917 7905 7892 7877 7858 7837 7815 7797 7780 7754 7687 Y S088%) 159 (199%) %! : )0
Experimental 7980 7931 7915 7901 7888 7879 7867 7851 7830 7808 7788 7771 7676 3cbleeding 35(0-44%) 25(031%) 141(084-233) 019
3b bleeding 53 (0-66%) 74 (0-93%) 072(051-1.02)  0.065
3Jableeding 77 (0-96%) 70 (0-88%) 110 (0-80-153)  0.55

Shown are the first event per event type for each patient only. Multiple events of the same type within the same patient
are disregarded. Data were censored 730 days after index percutaneous coronary intervention. BARC=Bleeding Academic
Research Consortium.” *New Q-wave or equivalent left bundle branch block (n=3) as adjudicated by the core laboratory.

Table 3: Primary and prespecified secondary outcomes

ESC Congress . Vranckx P et a. Lancet 2018
Munich 2018 ’



Elective

3 mths

Ticagrelor

1 year

Bleeding

TWILIGHT

High risk PCI population
N=9000

ASA+Ticagrelor
3 months

Short course DAPT to minimize

stent-related thrombotic events
|

ASA+Ticagrelor

3 months
|

1:1 Randamizatio'n, blinded design

Experimental treatment strategy

Placebo

12 months

Standard of care
3 months

N=8200
Reference treatment strategy
Monotherapy with o0
potent platelet inhibitor || 12 months 12 months
provides ischemic
protection while
reducing ASA related
bleeding
Observational period Standard of care

3 months

]

Primary endpoint

Bleeding: the time to first occurrence of clinically relevant bleeding, defined as
BARC Types 2, 3 or 5 bleeding at 1 year (15 months after PCI)




Removing ASA after PCI

Study n Drug left Efficacy Safety
GLOBAL-LEADERS 16,000 Aesmralier — N
TWILIGHT 9,000 ticagrelor ? ?
TICO 3,056 ticagrelor ? ?
SMART-CHOICE 3,000 clopidogrel ? ?

m clopidogrel ? ?




De-escalation if HBR




Scores (DAPT)

7 'DA:T LOGIN | Contact

m-i’ ‘Patients |  For Clinicians

DAPT Score Calculator

Patient Characteristics
DAPT Score = 1: LOW

Calculated DAPT Score Shown by Red Arrow

Age Between 65 and 74 V|

Diabetes Mellitus [
Distribution of DAPT Scores in the DAPT Study

Cigarette Smoking Within Last Two Years < Low High >
T

.HHW*
1 2 3 4 5 6

DAPT Score

Prior Myocardial Infarction or Percutaneous *

Coronary Intervention

History of Congestive Heart Failure or Left
Wentricular Ejection Fraction < 30%

Index Procedure Characteristics
Myocardial Infarction at Presentation | |
 — T
-2 -1 0

Stenting of Vein of Graft

Patients
[ =]
=]
=2
T

T
7

Stent Diameter < 3mm




Scores to help decision

PRECISE DAPT score

At the time of coronary stenting
Short DAPT (3-6 months)
VS,
Standard/Long DAPT (12-24 months

0 to 100 points
Score 225
www.precisedaptscore.com

CostaF. et al. Lancet 2017

DAPT score

After 12 months of uneventful DAPT
Standard DAPT (12 months)

VS.
Long DAPT (30 months

Age
=75
65 to <75
<65
Cigarette smoking

Diabetes mellitus

MI at presentation
Prior PCI or prior M|
Paclitaxel-eluting stent
Stent diameter <3 mm
CHF or LVEF <30%
Vein graft stent

-2 to 10 points
Score =2
www.daptstudy.org

Yeh RWetal. JAMA 2016



Scores (Paris)

Risk score for coronary event

Age Diabetes

Risk score for Major bleeding

BMI ACS

Current smoking Current smoking

Anemia Prior PCI

CrCl <60 CrCl <60

Triple therapy Prior CABG

Baber U. et al. JACC 2016



Scores (Paris)

Hypothetical Risk Benefit Tradeoff with Prolonged DAPT
According to Thrombotic and Bleeding Risk

Thrombotic Risk
. Low (n=2223)

o
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B intermediate (n= 1266)

B High (= 701)

T T
5 6

Y I
Low (n=2079) Intermediate (n=1713) High (n=398)

Bleeding Risk Score
Baber U. et al. JACC 2016




Individual CV Endpoints

£

(=)

Event Rate (%)

-
(=

© = N WO~ 01 O N OO ©

RR 0.78
P=0.001
NNT 91

7,5

MACE

RR 0.70
P=0.003
RR 0.85 NNT 120
P=0.03 4,4

NNT380 35

2,3 2,6

CV Death Mi

J Udell et al - EHJ 2015

1,4 1:7

m Extended DAPT
m Aspirin Alone

RR 0.81
P=0.02
NNT 324

RR 0.50
P=0.02
NNT 137

1,4

Stroke Stent

Thrombosis
(Def/Prob)



Tradeoff between ischemic and bleeding risk

e Prolongation of DAPT for 18-36 months in post-DES patients:

—N ~1-2% of ST / MACE
-2 ~1% of MB
— Neutral on death

e Prolongation of DAPT for 18-36 months in post-MI patients:

—N ~1% of ST/ MACE
-2 ~1% of MB
—N ~0.3% CV death



ZEUS study (n=1606)

ae Death, Ml or TVR
p=0.01 = 221%
20— Bare-metal Stent ...+~
l“-
- 17.5%
15
10 o
’ Zotarolimus-eluting Stent
5 —
0

I I T T I T T I T
0 50 100 150 200 250 300 350 400

Days Since Randomization

Valgimigli Met al. JACC 2015

LEADERS-FREE study (n=2466)

Cardiac death, Ml or stent thrombosis
ey 154 P<0.001 for noninferiority
P=0.005 for superiority Bare-metal stent
e 12
g
= 9
o
o 604 Drug-coated stent
£ =
3 40 31
5
% 0 T T T 1
a 204 0 90 180 270 390
c T T T 1
0 90 180 270 390
Days
Urban P et al. NEJM 2015

Primary outcome (%)

100+

90

80+

Duration de-escalation

SENIOR study (n=1200)

— Drug-eluting stent

— Bare-metal stent Death, MI, StrOke and TLR

HR 0-69 (95% C1 0-51-0-94); p=0-02

T T T T T T 1
50 100 150 200 250 300 350 400
Davs since randomisation

Varenne O et al. Lancet 2017



Dose de-escalation

PRASFIT-ACS

TRITON-TIMI 38 PRASFIT-ACS

15
e 15 =
CV Death / MI / Stroke CV Death / MI / Ischemic Stroke
121 .
Clopidogrel 300/75mg ,..u,,..s- - Clopidogrel 300/75 mg, _ sx=ssasuast 11.8
oo s | - oooood xe
aé 10_ ““I-l* 9.9 § 10 JRCEITLIED . e
:qi‘: g " :qg(: g A:: e 9.4
S w 3
22 | 4" Risk g8 |: Risk
£= Prasugrel 80,/10mg reduction § = Prasugrel 20/3.75mg e
o 19% 3%
£ E s 23%
O 5 o
Hazard ratio, 0.81 Hazard ratio, 0.77
95% Cl, 0.73-0.90 95% Cl, 0.56-1.07
N=13,608 N=1,363
0 T T T T I T 1 0 1 T T T T T T
30 60 90 180 270 360 450 0 30 60 90 120 150 168

ays Days

Major

Bleed 2.2% prasu vs. 1.7% clopi 1.9 % prasu vs. 2.2% clopi

Wiviott S et al. NEUM 2007:357:2001-2015 Saito S, et al. Circ J2014; 78: 1684-92.




Time-related de-escalation

TOPIC STUDY
Death, Urg. revasc, Stroke, BARC>2

HR 0.48 (95%CIl 0.34 - 0.68), p<0.01 — Switched DAPT
26.3% —— Unchanged DAPT

—
2
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HR 0.80 (95%C1 0.50 - 1.29), p=0.36 HR 0.30 (95%CI 0.18 - 0.50), p<0.01
11.5%
14.9%
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PFT-guided de-escalation: ANTARCTIC

¢ R )

Group 1 Group 2
Conventional Arm Monitoring Arm :Prasugrel
No monitoring 1st assessment : Verifynow P2Y, : 2
weij/:t yd

v Y’

PRU=208 85<PRU<2 PRU <85
v Ve v

Prasugrel 10 Prasugrel Clopidogrel 75
mp7day 5mg A A A

2nd assessment and adjustment:
Verifynow P2Y, : 2 weeks £ 2 d

40% downgraded to clopi 75
4% upgraded to prasu 10

Primary end point (net clinical benefit) over 12 months. Bleeding type
2,3,5 of the BARC definition andMACE (CV death, MI, urgent

revascularisation, stent thrombosis, stroke)

A 4




PFT-guided de-escalation

Ischemic Endpoint Bleeding Endpoint

CV death, MI, stent thrombosis,
urgent revascularization

BARC 2,3,5

50 — Conventional group 501 — Conventional group
— Maonitoring group — Monitoring group
40 40
£ 301 ZF 204
& 2
z 2
]
E 20 £ 204
104 104
HR 106, 0-69-1-62; p=0-80 HR 1-04, 078-1-40; p=0-77
0 T T T 1 0 T T T 1
] 100 200 300 400 o 100 200 300 400
Number at risk . Time since randomisation (days)
Conventional group 442 395 75 364 . Nu n:'lberat risk
Monitoring group 435 304 76 358 . Conver_1tlo_na| group 442 378 340 322
Monitoring group 435 358 329 Exbl

Cayla G. for the ANTARCTIC investigators. Lancet 2016
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SRS DE-ESCALATION

Biomarker

positive ACS
patients (n=2610)

with successful HPR:

- Hospital discharge - - - — -

switch

PCI

. 4
@~

No HPR

PFT (Multiplate analyser)
@ 2 weeks after discharge

no switch

PCI Discharge 14 days

— 11 %2 months
prasugrel

11 %2 months
> prasugrel
> 11 %2 months

clopidogrel

1 year

~

Sibbing, Aradietal., Lancet2017;390:1747-1757 .
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TROPICAL ACS DE-ESCALATION

10 ~

Primary Endpoint 9-0%

.| (CVD,aVI,Btroke,BARCR2)
L 7-3%
=
= 67
®
o HRM-810-62-1-06)
° 4 4 p=0-0004for non-inferiority
@' (p=0-1202For superiority)
o
o 24

0 -- ControlPgroup
wopicaLAcs -- Guided de-escalation group
n

De-escalation of P2Y,; inhibitor treatment (e.g. with a switch from prasugrel or ticagrelor to clopidogrel) guided by
platelet function testing may be considered as an alternative DAPT strategy, especially for ACS patients deemed Iib
unsuitable for 12-month potent platelet inhibition.”"’

Sibbing, Aradi et al., Lancet 2017;390:1747-1757 .
Neumann FJ et al. EHJ 2018;00,1-96.



RESULTS: INDEPENDENT PREDICTORS OF BLEEDING

Univariate analyses Multivariate model
HR (95% ClI) p HR (95% ClI) P
Age (years) 1.02 (1.01-1.04) 0.003 1.02(1.00-1.03) 0.04
Female gender 1.47 (1.08-2.00) 0.015 -
BMI (kg/m?) 0.96 (0.93-0.99) 0.014 0.97(0.93-0.99) 0.04
STEMI vs. NSTEMI 0.69 (0.53-0.92) 0.010 0.72(0.54-0.95)  0.02
LPR 1.71 (1.26-2.33) 0.001 1.65(1.21-2.26) 0.002
Hemoglobin level (g/dl) 0.91 (0.85-0.97) 0.002 0.92(0.86-0.98) 0.008
iguapi)ugrel USE (both in control and guided 1.20 (0.88-1 .65) 0.25 _
CKD 3-5 1.55 (0.95-2.51) 0.08 -

% tctao18 B coioascy



Risk factors of bleeding

* Short life expectancy

* Ongoing malignancy

* Poor expected adherence

* Poor mental status

* End stage renal failure

* Advanced age

* Prior major bleeding/prior haemorrhagic stroke

* Chronic alcohol abuse

* Anaemia

* Clinically significant bleeding on dual antithrombotic therapy




Algorithm for switching between oral
P2Y,, inhibitors in the chronic setting

CLOPIDOGREL
N %
N ® 2,
&QO bot’ ~\ 7’5 60’@/
N & C % O
R & 97 (o) %
> c® (\6’ éz )?Q/- %% ‘c, (90
& ‘\q;:& Y & CS Y, %, %
N ] 2.%0 *.%6
o7 8 S & N7 A
P e® DI %6 %,
oy & CHRONIC %0, 0, % 7
/o
S SETTING %
Ticagrelor MD (90 mg b.i.d.)
24h after last Clopidogrel dose
PRASUGREL TICAGRELOR

Prasugrel LD (60 mg)
24h after last Ticagrelor dose
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Conclusions

. STEMI: new P2Y12 tot, vite et fort

NSTEMI: P2Y12 qd diagnostic et PCI certains
CAD/PCI: clopidogrel
Switcher new P2Y12 vers clopidogrel quand haut
risque hemorragique ou a distance de I'evenement
Prolonger ou interrompre P2Y12 ou ASA:

—> traitement individualisé (HBR)



