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ACS with persistent ST-segment elevation
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Silvain J. JACC 2011;57:1359

Influence of Time

Dynamic thrombus formation
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Fibrin
r=0.38, p=0.01
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Time from symptom onset to reopening of the IRA
and myocardial salvage

Mortality reduction (%)
Impact of treatment delay?

Modifying factors

* Collaterals
* Ischemic preconditioning
* MVO,

of salvage (% of area at risk)

Hours 1 3 6 12

Treatment objectives

— TIIT'I'E to treatment is critical
. ~ Opening the IRA (PCI > lysis)

Flgure 1. Relatlonshlp Between Monrtality Reduction and Extent
of Salvage
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Italian PCI network 2010: 213/262 Cath Lab 24/24 hrs

VA

Ospedali
Emodinamica

[ ] 24h (196)
[ ] non24h  (75)
©  assente, con UTIC (199)

 assente, senza UTIC (281)
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Impaired bioavailability of clopidogrel in STEMI patients
Heestermans A, et al Thrombosis Research2008;122:776-781
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Comparison of changes in platelet aggregation induced between STEMI patients
(n=9) and healthy controls (n=10) after a 600 mg clopidogrel loading dose.
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o Reduction of early stent thrombosiswith pre-
N e hospital high-dose tirofibanin STEMI

Open label phase Double-blind phase

Tirofiban No tirofiban Tirofiban Placebo
in ambulance in ambulance in ambulance in ambulance

Acute stent thrombosis Acute stent thrombosis

B Subacute stent thrombosis B Subacute stent thrombosis

Heestermans AACM
J Thrombosis Haemostasis
2009;7:1612-8
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Incidence of stent thrombosis (%)
4]

0
n n P

Acute ST 0 11 0.005
Subacute ST 1 8 0.739
Total 162 390
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Acute Stent Thrombosis

Bivalirudin monotherapy
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Bivalirudiin: 1611 1583 1580 1578 1577
UFH+GPIlb/llle 1591 1587 1584 1583 1583
Dangas G. ACC 2009 Scientific Sessions; March 29,2009; Orlando, FL.
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Clopidogrel Loadingin Bivalirudin pts
Stent Thrombosis 1-Day Landmark Analysis

600mg Clopidogrel

5 = === 300mg Clopidogrel HR [95%CI] =2.11
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: Timein Days
Number at risk
600 mg 1013 1009 990 969 957 943 863
300 mg 519 514 497 486 480 474 430

Dangas G. ACC 2009 Scientific Sessions; March 29, 2009; Orlando, FL.
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Inhibition of Platelet Aggregation
(Stable Atherosclerosis)
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Prasugrel vs Tirofiban HBD in PCI for STEMI

Variability of platelet inhibitory effect
30’ after drug administration
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Regione Emilia-Romagna

Death, MI, stroke

--- Clopidogrel
— Prasugrel
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Cumulative inciden

p=0-0221 p=0-0250

Number at risk
Prasugrel 1769 1588 1570 1551 1535 1517 1502 1493 1475 1226 1769 1589 1571 1552 1535 1520 1507 1497 1481 1232
Clopidogrel 1765 1543 1522 1506 1492 1481 1465 1459 1436 1177 1765 1553 1531 1515 1500 1488 1472 1466 1443 1182
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Stent thrombosis - Non-CABG maj bleed
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Cumulative incide

p=0-0084 p=0-0232 p=0-6451

T——TE LT

50 100 150 200 250 300 350 400 450 150 200 250 300 450
Days from randomisation Days from randomisation
Number at risk
Prasugrel 1624 1541 1525 1515 1506 1493 1481 1477 1464 1203 1740 1584 1 1502 1469 1440 1410 1390
Clopidogrel 1633 1526 1513 1501 1491 1483 1469 1465 1443 1186 1736 1551 1523 1503 1475 1440 1415 1400

Montalescot G. Lancet 2009;373:723-31
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E)TRITON TIMI-38

Prasugrel vs clopidogrel in PCI for STEMI

Montalescot G.
Lancet 2009;373:723-31

*Time from symptom onset to PPCI 3.8 hours (2438 pts)

*Time from symptom onset to SPCI 47 hours (1094 pts)
*Use of GPI1 64% (no difference PPCI vs SPCI)

Prior lytics: 29% of secondary PCI cohort

*Prasugrel admin. 27% prior and 72% during PCI
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Prasugrel vs clopidogrel in PCI for STEMI

Montalescot G.
Lancet 2009;373:723-31

CV death, non-fatal Ml, non-fatal stroke at 15 months

~ prasugrel
clopidogrel
All STEMI cohort primary PCI cohort secondary PCI cohort
N=3534 N=2438 N=1094
Definite stent thrombosis at 15 months
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Ticagrelor vs clopidogrel:
time course of IPA by 20 uM/LADP
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Gurbel P. Circulation2009:;120:2577-85
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@N Ticagrelor vs clopidogrel in STEMI
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Primary Efficacy Endpoint
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— Ticagrelor

HR 0.87 [0.75-1.01]; p=0.07

Cumulative Incidence(%)

Intended for primary PCI (n=7,544)
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Steg PG. Circulation2010;122:2131
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Ticagrelor Versus Clopidogrel in Patients With ST-Elevation
Acute Coronary Syndromes Intended for Reperfusion With
Primary Percutaneous Coronary Intervention

A Platelet Inhibition and Patient Outcomes (PLATO) Trial

Subgroup Analysis
Dele 0M P& 0 randa
Ticagrelor Clopidogrel
(n=4201) (n=4229) P
Underwent coronary angiography, n (%) 3496 (93.2) 3554 (93.7) 0.35
Underwent primary PCI within 12 h of randomization, n (%) 2706 (72.1) 2733 (72.1) 0.98
Underwent PCI during index admission, n (%) 3061 (81.6) 3097 (81.7) 0.93
Open-label clopidogrel prerandomization, n (%)
None 2124 (56.6) 2104 (55.5) 0.78
75 mg (50-150 mg) 158 (4.2 171 (45)
300 mg (151-449 mg) 43%{ 669(17.9 692 (18.3)
600 mg (=450) 801(21.3 823 (21.7)
Gp lIb/lla inhibitor from index event to randomization 1300 (34.6) 1351 (35.7) 0.35

Steg PG. Circulation2010;122:2131
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Ticagrelorvs clopidogrel in STEMI PLAT.O".::::
ECG data and outcome accordingto time from symptoms

~ ticagrelor clopidogrel

Symptoms to random <3 hours (n=1428) Symptoms to random >3 hours (n=4378)

/T 73
4.5M4.5 60 | 59
XSTE % pts with XSTE % pts with
baseline resolution >50% baseline resolution >50%

4.185.3
ly D+MI 1y vasc death ly D+MI 1y vasc death
KM% KM% KM% KM%

Armstrong PW; Circulation. 2012;125:514-21
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S Ticagrelorvs clopidogrelin STEMI PLAT:C.)“::::
o £ CG data and outcome according to time from symptoms
~ ticagrelor clopidogrel
Symptoms to random <3 hours (n=1428) Symptoms to random >3 hours (n=4378)

mm 10- -100 10- -100

-80
-60
40
/T 73
20 4.54.5 N °°
-0
XSTE % pts with XSTE % pts with
baseline resolution >50% baseline resolution >50%

Conclusions—Ticagrelor did not modify > ST-dev resolution at discharge nor was its benefit affected by the extent of
baseline > ST-dev. These hypothesis-generating observations suggest that the main effects of ticagrelor may not relate
to the rapidity or the completeness of acute reperfusion, but rather the prevention of recurrent vascular events by more
powerful platelet inhibition or other mechanisms.

Clinical Trial Registration—URL: http://www clinicaltrials.gov. Unique identifier: NCT00391872.
(Circulation. 2012;125:514-521.)

ly D+MI 1y vasc death ly D+MI 1y vasc death
KM% KM% KM% KM%

Armstrong PW; Circulation. 2012;125:514-21
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Pre-H vs In-H ticagrelor in STEMI with planned PPCI
The ATLANTIC STUDY (NCT01347580)

STEMI pts planned for PPCI Time frame
September 2011

(symptom onset <6 h and time to balloon <120 min)  Eebruary 2013

N

Pre-hospital ticagrelor loading dose (180 mg) Pre-hospital placebo followed by
followed by in-H matching placebo ticagrelor loading dose (180 mg) in-H

N=1770

Primary endpoint: IRA TIMI flow grade 3 at initial angiography
ST-segment resolution up to pre-PCI >70%

Secondary EP: 30-day death, MI, urgent revasc, stent thrombosis,
life threatening bleeding, major and minor bleeding

P.l. Gilles Montalescot
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Non-CABG related TIMI life-threatening — 15 months

A) TRITON-TIMI 38

Non-CABG related TIMI major — 15 months
TIMI major — 15 months

Risk ratio or hazard ratio

Focus on bleeding rates at 30 days across clopidogrel/comparatortrials

(95% Cl)

1.32 (1.03-1.88)
1.45(1.15-1.83)

MNon-CABG related TIMI major — Day 30

1.19{0.84—1.868)

e

CABG-related TIMI major — 15 months

E) PLATO

PLATO major — 12 months
TIMI major — 12 months
Non-CABG related TIMI major — 12 months

*

1.52 (1.08-2.13)
4.73 (1.90-11.82)

1.04 (0.95-1.13)
1.03 (0.93-1.15)
1.25(1.03-1.53)

|| Non-procedure related PLATO major — Day 30

1.39 (1.07-1.82)

PLATO life-threatening — 12 months
CABG-related TIMI major — 12 months

C) CURRENT-DASIS 7

CURRENT major — 30 days
TIMI major — 30 days

1.03 (0.90-1.18)
0.90 (0.82-0.99)

1.24 (1.05-1 46)
1.26 (1.03-1.54)

|| Non-CABG related TIMI major — 30 days

1.40 (1.04-1.88)

CURREMNT savere — 30 days
CABG-related TIMI major — 30 days

L}

0.1 0.5

5.0

10.0

1.22 (1.01-1.47)
1.18 (0.90-1.54)

Favours experimental drug  Favours standard clopidogrel
Risk Ratic or Hazard Ratio

Quinlan DJ. Eur Heart J 2011;32:2256-65
Data: 25 november 2012

Evento: Turin
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ESC Guidelines for the management of acute
myocardial infarction in patients presenting
with ST-segment elevation
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Table |2 Periprocedural antithrombotic medication in primary percutaneous coronary intervention

©

EUROPEAN
SOCIETY OF
R DG Y

Recommendations Class? Level®

Antiplatelet therapy

Aspirin oral or Ly. {If unable to swallow) 15 recommended

An ADP-receptor blocker 15 recommended In addition to aspirin. Options are:

+ Prasugrel In clopidogrel-naive patlents, if no history of prior stroke/TLA, age <75 years.
« Ticagrelor.
+ Clopidogrel, preferably when prasugrel or ticagrelor are either not avallable or contraindicated.

GP lIilla inhibitors should be considerad for ballout therapy If there ks anglographic evidence of massive thrombus,
slow or no-reflow or a thrombotic complicaton.

Rouwtine use of a GP 1Iblla inhibitor as an adjunct to primary PC| performed with unfractionated heparin may be

lib
considered in patients without contraindications.

Lipstream use of 2 GP lIb/lla inhibitor (vs. in-fab use) may be considered In high-risk patients undergoing oransfer for
primary PCL
Opoons for GP lIbflla inhibitors are (with LoE for each agent):

+ Ahchomab

+ Eptifibatide (with double bolus)

» Tirofiban (with a high bolus dose)
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ESC Guidelines for the management of acute
myocardial infarction in patients presenting
with ST-segment elevation
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Table |2 Periprocedural antithrombotic medication in primary percutaneous coronary intervention

©

EUROPEAN
SOCIETY OF
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Recommendations Class? Level®

Antiplatelet therapy

Aspirin oral or Ly. {If unable o swallow) 15 recommended

An ADP-receptor blocker i recommended In addition to aspirin. Options are:

+ Prasugrel In clopidogrel-naive patlents, if no history of prior stroke/TLA, age <75 years.
« Ticagrelor.
+ Clopidogrel, preferably when prasugrel or ticagrelor are either not avallable or contraindicated.

GP lIilla inhibitors should be considerad for ballout therapy If there ks anglographic evidence of massive thrombus,
slow or no-reflow or a thrombotic complicaton.

Rouwtine use of a GP 1Iblla inhibitor as an adjunct to primary PC| performed with unfractionated heparin may be
considered in patients without contraindications.

Lipstream use of 2 GP lIb/lla inhibitor (vs. in-fab use) may be considered In high-risk patients undergoing oransfer for
primary PCL
Opoons for GP lIbflla inhibitors are (with LoE for each agent):

+ Ahchomab

+ Eptifibatide (with double bolus)

» Tirofiban (with a high bolus dose)
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Abciximab for primary PCI in STEMI
significant mortality reduction

Mo, of DeathsTotal (%)
I I

Abciimab : Control

Control (1=14145)  Abciximab (n=12297) Better | Botter

RAFFORT# 117242 {4.5) 10241 (4.1) —i—
ISAR-28 177200 (8.5) 12201 (B.0) E
ADMIRALM™* 11451 (7.3) 5149 (3.4)
CADILLAC? 454050 (4.4) 441052 (4.2)
Petronio et al#* 645 (13.3) 2/44 (4.5)
Zorman et al'®* 7151 (13.7) 5112 (4.5)

ACE'® 21197 (10.5) 1097 (5.0)
Frimary PCI 1181916 (B.2) 881995 (4.4)

_29% D!.I | — |||||.;!'::I | — II”_;EIIG

Odds Ratio (85% Cl)

De Luca G, et al. JAMA 2005;293:1759
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Distribution of myocardial contrast
perfusion scores

Score 0 B Score0.5 Bl Scorel
o “ « ‘v
p = 0.004 p =0.001 p =0.001

Abciximab

PostPTCA 48 hours 1 month
Petronio AS, Eur HeartJ 2003, 24:67-76



Predictors of no-reflow: the ISAR database

VVariable Dataare median [25th; 75th %] No-reflow Reflow P value
or number of patients (%) (n =108) (n =1032)

Left ventricular ejection fraction (%) 48.0[32.8; 56.9] 50.0 [42.0; 58.0 0.028

Number of narrowed coronary 0.57
arteries

39 (36.1) 364 (35.3)
29 (26.9) 325 (31.5)
40 (37.0) 343 (33.2)

90 (83.3) 564 (54.6)

5 (4.6) 109 (10.6)

10 (9.3) 189 (18.3)

3 (2.8) 170 (16.5)
Vessel size (mm) 3.02 [2.65; 3.34] 2.93[2.58; 3.25 0.28
Type of intervention 0.96

Stenting 88 (81.5) 843 (81.7)

Balloon angioplasty 20 (18.5) 189 (18.3)

| Preprocedural abciximab therap

NdrepepaJ et al. Circ Cardiovasc Interv. 2010;3-27-33
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All-Cause Mortality 1-Year On-TIME-2

Tirafiban

Flaceho

=
=
c
= |
w
1]
[ 1]
(e
e
[ =
@
>
1]

open label & double-blind, n = 1398
F=0077

180

Days after randomization

Ten Berg J. J Am Coll Cardiol. 2010;55:2446-55.
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Long-Term Mortality:
Median Time = 20 Months

Overall population (1124 pts

P =0.02
15%

E Lategroup
Early group

11%
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Early group
Late group

L 0 200 400 600 800 1000 1200
Harly group 380 351 281 167 11 1] 17
Late group 744 665 560 401 284 184 70

TIMI Risk Index > 25 (n=587) Killip Class >1 (n = 265)

B g

MACE (%)

Owerall mortality (%o)

Early group
Late group

P=0.02

—_—  Early group
e < 0 200 400 600 800 1000 1200
0 600 800 1000 1200 Early group go 1 48 25 17 1" 2
. Late group 185 108 kid 47 i6 18 8
Early group 175 70 4 2

Late group 412 204 144 87 38

Time (days)

Ortolani P. Eur Heart J 2009; 30, 33-43
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Benefit of facilitated PPCI in high-risk
patients presenting at non-PCI centers

1-year mortality

A: all pts
N= 2,452
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Herrmann HC. JACC Intv 2009;2:917-24
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Time from symptom onset to reopening of the IRA
and myocardial salvage

ON TIME2  Ortolani FINESSE

EDITORIAL COMMENTJACC Intv 2010;3: 1292-4

= Mortality reduction tﬂ%
Pharmacological Facilitation| g 7% reetnnesir

of Coronary Intervention in |, ZE'E::!LTW::. i
ST-Segment Elevation "" ‘wo, :

Myocardial Infarction

of salvage (% of area at risk)

Hours 1 3 6 12 24

Treatment objectives
—— - Time to treatment is critical
4 ~ Opening the IRA (PCI > lysis)

Time Is of the Essence~*

Bernard J. Gersh, MB, CHB, DPHIL, T
Gregg W. Stone, MD#

Flgure 1. Relatlonshlp Between Mortallty Reductlon and Extent
Rochester, Minnesota; and New York, New York of Salvage

“Educating the public to seek treatment at an early stage... is likely to reduce mortality to
a greater degree than pharmacological facilitation before PCI, although translation of this
goal to reality in a community setting is and will continue to be extremely difficult.”
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ACS without persistent ST-segment elevation

Troponins elevated or not
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Impact of early intervention in HR pts
With NSTEACS: the TIMACS study

Risk of Death, M1 or stroke

Delayed
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Mehta SR, NEJM 2009;360:2165-75
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Impact of early intervention in HR pts
With NSTEACS: the TIMACS study
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Mehta SR, NEJM 2009;360:2165-75
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Cumulative Distribution of Time to (re)Ml in ACS:
the GUSTO Ilb study

1
0,9
e 0,8 Overall incidence
'g 0.7 7% MI defined
= : as CKMB >2xULN
E 0,6 Median (25th, 75th)
g 0,5 7 (4, 27)days: ST Elevation
E 0.4 6 (3, 20)days: NonST Elevation
-]
E 03 p=0.043 Wilcoxon Rank Sum
© 02
0,1
Of 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180

Days

Savonitto S, JACC 2002:;39:22-9
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Time to angiography among NSTEACS pts
In hub and spoke hospitals of the Reggio Emilia province

[ Hub hosp (N=165)
80- Il spoke hosp (N=222)

I o
? ?

N
?

% pts undergoing angiography

o
1

<24h >24-48h >48-72h >72h

Savonitto S etal. GIC 2012;13:157-68
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Contemporary recommendations on
Antiplatelet therapy in NSTEACS PCI

NSTE-ACS
Antiplatelet therapy

ASA

Clopidogrel (with 600 mg loading dose as soon as possible)
Clopidogrel (for 9—12 months after PCI)

Prasugrel®

Ticagrelor®

+ GPIlb-llla antagonists

(in patients with evidence of high intracoronary thrombus burden)
Abciximab (with DAPT)
Tirofiban, Eptifibatide
Upstream GPllb-lla antagonists

European Heart Journal ESC/EACTS GUIDELINES

EUROPEAN dﬂi:1ﬂ.1ﬂ931"EL.|r‘|"IEar“th"E|"lq1?7
CARDIOLOGY®
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CURE: Early Impact of Clopidogrel in UA/NSTEMI

9%
4%
o Rﬁzﬁgz m Placebo
S 30 N=6303
0 R0 85 25 m Clopidogrel
S N=6259
a |
S 2%
O

196

0%

24 hr 48 hr 72 hr 0-7 Days
Time From Randomization

Yusuf S. Circulation 2003;107:968
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Clopidogrel Pretreatment: Events in UA/NSTEMI
Before Cardiac Catheterization

PCI-CURE (Median time to Catheterization = 10 Days)

20%
RR=0.76
15.3% 95%CI (0.62-0.93)
15% - p=0.008
% 12.1% -
< RR=0.68 B Placebo
O 95% Cl (0.47-0.99) 2 Clonid |
6_‘3’ 10% A 0=0.04 opidogre
(=]
> 5.1%
5% - 3.6%
O% B T
MI or Refractory MI

Ischemia
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Clopidogrel: Double vs Standard Dose CURRENT
Primary Outcome and Components ~—
Yusuf S, NEJM 2010
Standard Double HR 95% ClI P Intn P
CV Death/MlI/Stroke
PCI (2N=17,232) 4.5 3.9 0.85 0.74-099  0.036
No PCI (2N=7855) 4.2 4.9 1.17 0.95-1.44 0.14 D080
Overall (2N=25,087) 4.4 4.2 0.95 0.84-1.07  0.370
M
PCI (2N=17,232) 2.6 2.0 0.78 0.64-0.95  0.012 0,005
No PCI (2N=7855) 1.4 1.7 1.25 0.87-1.79 0.23
Overall (2N=25,087) 2.2 1.9 0.86 0.73-1.03 0.097
CV Death
PCI (2N=17,232) 1.9 1.9 0.96 0.77-1.19 0.68 0
No PCI (2N=7855) 2.8 2.7 0.96 0.74-1.26 0.77
Overall (2N=25,087) 2.2 2.1 0.96 0.81-1.14  0.628
Stroke
PCI (2N=17,232) 0.4 0.4 0.88 0.55-1.41 0.59 0,50
No PCI (2N=7855) 0.8 0.9 1.11 0.68-1.82 0.67
Overall (2N=25,087) 0.5 0.5 0.99 0.70-1.39 0.950
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CURE: CABG Bleeding

12%
RR=1.53
10% A P=0.06 9.6
(@)
£ 8%
5 B Placebo
) .
m 6% - 5.3 M Clopidogrel
S
S 4%-
2% A
0% - |
<5 Days >5 Days
(n=912) (n=910)

Days From Last Dose to CABG

CURE investigators. NEJM 2001;345:494
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New P2Y 12 inhibitors in ACS: ischemic endpoints

PRASUGREL TICAGRELOR
TRITON OVERALL (n=13,608 ) PLATO OVERALL (n=18,624)
15- |
10- - :
-19% : -16%

5- P<0.001 - P<0.001

Wiviott S. NEJM 2007 Wallentin L. NEJM 2009

STEMI (1=3,354)  NSTE (n=10,074) _ STEMI (n=7,544) NSTE (n=11,067)

15-
-18%
10-
5-
- _ 0-
Montalescot G. Circ 2008 ? Steg G. Circ 2010
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New P2Y12 inhibitors in ACS: non-CABGmajor bleeding

PRASUGREL TICAGRELOR

TRITON OVERALL (n=13,608 ) PLATO OVERALL (n=18,624)
5-

i

Wiviott S. NEJM 2007 Becker RC. EHJ 2011

STEMI (n=3,354) NSTE (n=10,074) _ STEMI (n=7,544) NSTE (n=11,067)

S il
SR SRS

Montalescot G. Circ 2008 Steg G. Circ 2010
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Angiography

Adm. to angio (h)
Tmedian (IQR)

Drug* to angio/interv (h)
Actual procedure
PCI
CABG
Medical therapy

Titolo: Antiplatelet therapy inACS
Autore: Stefano Sawonitto

UFH/Enoxaparin  Bivalirudin
+ GP lIb/llla + GP lIb/llla

(N=4,603) (N=4,604)
99.2% 98.8%

19.7 (7.0-29.3)t  19.5 (7.0-28.2)t

5.6 (1.6-22.5)1 5.0 (1.4-21.4)t
55.6% 56.7%
11.9% 10.8%
32.4% 32.5%

Stone GW. NEJM2006;355:22083

ACUITY: Invasive Management

Bivalirudin
alone

(N=4,612)
98.9%
19.8 (7.3-29.0)"

5.2 (1.5-22.5)t

56.8%
10.6%
32.6%
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GP llb-1lla Blockade Before and After PCI:
CAPTURE, PURSUIT, PRISM-PLUS

Boersma E, et al. Lancet. 2002:359:189-198.

Before PCI Post-PCl
10% -
8% -+ — 8.0%
S 6% -
- N=12,296 4.9%
@) — o) :
o 4% - P=0.001 4.3%
i 2.9%
0O 204
0% T I l [ | |
0 +24h +48h +72h T +24h  +48 h
= Placebo PCI
— GP llb-lllainhibitor
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The NEW ENGLAND JOURNAL of MEDICINE
Giugliano RP. N Engl J Med 2009;360:2176-90

ORIGINAL ARTICLE

Early versus Delayed, Provisional Eptifibatide
in Acute Coronary Syndromes

Robert P. Giugliano, M.D., S.M., Jennifer A. White, M.S., Christoph Bode, M.D.,
Paul W. Armstrong, M.D., Gilles Montalescot, M.D., Basil S. Lewis, M.D.,
Arnoud van ‘t Hof, M.D., Lisa G. Berdan, P.A., M.H.S., Kerry L. Lee, Ph.D.,

John T. Strony, M.D., Steven Hildemann, M.D., Enrico Veltri, M.D.,
Frans Van de Werf, M.D., Ph.D., Eugene Braunwald, M.D.,
Robert A. Harrington, M.D., Robert M. Califf, M.D.,
and L. Kristin Newby, M.D., M.H.S., for the EARLY ACS Investigators*
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The initial sample size (10,500

vided a power of 85% to detect a 22.5% relative
reduction in the rate of the primary efficacy end
point in the early-eptifibatide group, as compared
with the delayed-eptifibatide group, assuming a
96-hour event rate of 5.8% in the latter group. This
sample size preserved a power of 85% to detect
a 15% reduction in the rate of death or myocar-
dial infarction at 30 days in the early-eptifibatide
group. The executive committee regularly reviewed
pooled event rates in a blinded fashion. Since the
rate of the observed composite primary end point
was nearly twice the initial projection (5.2%) after
the enrollment of 6822 patients, the executive
committee recommended a sample-size reduction
to 9500 patients, which provided a power of 98%
for the composite primary end point and 81% for
the composite secondary end point.

Titolo: Antiplatelet therapy inACS
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Giugliano RP. N Engl J Med 2009;360:2176-90

EARLY ACS
What Early ACS really showed?

PE: D+MI+ recurrentischemia requiring
urgent revasc, or thrombotic bailout at 96 h

SE: D+MI at 30 days

One prespecified interim efficacy analysis was
conducted after approximately 50% of the pa-
tients had been enrolled. O’Brien—Fleming stop-
ping boundaries were generated for between-group
comparisons, with a one-sided nominal alpha level
of 0.0026. Thus, the final primary analysis com-

pared the study groups at a two-sided alpha level
of 0.048. The protocol specified a step-down test-
ing procedure, requiring that the test of the pri-
mary end point be significant before the key sec-

ondary end point was tested (also at an alpha
level of 0.048).

Data: 25 november 2012
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EARLY ACS

®
SR, What Early ACS really showed?

2012 ACCF/AHA Focused Update of the Guideline for the
-1 Management of Patients With Unstable Angina/Non-ST-Elevation
; Myocardial Infarction (Updating the 2007 Guideline and
reduction i Replacing the 2011 Focused Update)

point in the

with the def  1he primary endpoint (a 30-day composite of all-cause
Jo-hour eve death MI. recurrent ischemia requiring urgent revascularizw-

group. The e patlents In the early therapy arm versus 10.0% of patlents n fo-
P et ol the provisional GP IIb/lla inhibitor therapy arm (OR: 0.92;
wasnearly of 9500 CI: 0.80 to 1.06; P=0.23). Secondary endpoint (all-

the enroll

committee f CqUSe death or MI within 30 days) event rates were 11.2%
to pati

for the com]] Versus 12.3% (OR 0.89; 95% CI: 079 to 1.01; P=0.08).

the composite secondary enc

Titolo: Antiplatelet therapy inACS Giugliano RP. N Engl J Med 2009;360:2176-90 Data: 25 november 2012
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30-day Primary Efficacy Results BN G

after shrinking the power

Early Delayed

Eptifibatide Eptifibatide OR
(n=4722) (n=4684) (95% ClI) P
death or Ml 11.2vs 12.3 0.89 (0.79-1.01) 0.079
Death 2.8 vs 2.6 1.10(0.86-1.41) 0.46
Myocardial infarction 9.5 vs 10.6 0.88(0.77-1.01) 0.073

Death, MI, RI req urg revasc 12.5vs 13.8 0.89 (0.79-1.01) 0.065

RI req urg revasc 24 vs2.9 0.80(0.62-1.03) 0.083
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@l Strategy During First
96 Hours

Early Eptifibatide (N=4718)
Total Events = 439

CABG (N=268)
Pre-CABG Events = 33
Post-CABG Events = 52

Medical Only (N=1784)
Total Events =71

PCI (N=2666)
Pre-PCIl Events = 82
Post-PCIl Events = 201

Randomization
N=9406

EARLY ACS

Medical Only.  N=3490
PCl N=5389
CABG N=519

Delayed Provisional Eptifibatide (N=4680)
Total Events = 469

Medical Only (N=1706)
Total Events = 71

PCI (N=2723)
Pre-PCI Events = 87
Post-PCIl Events = 243

CABG (N=251)
Pre-CABG Events = 22
Post CABG Events = 46

Total Eventson Medical Treatment= 71+ 82 +33 Total Events on Medical Treatment=71 + 87 + 22
Group Events Risk Rate Group Events Risk Rate
Medical 186 4718 4.1% Medical 180 4680 4.0%
Post PCI 201 2584 8.0% = -24% & PostPCl 243 2636 10.5%
Post CABG 52 235 23.4% I PostCABG 46 229 20.6%

Titolo: Antiplatelet therapy inACS
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Impact of abciximab on top of
ASA and clopidogrel

Death or Ml at 30 days

16- -28%
P=0.02

18.3

P=0.91 P=0.98
6- 13.1

2- 4.0 4.0 4.6 4.6

Placebo Abciximab Placebo Abciximab Placebo Abciximab

ISAR REACT 1 ISAR REACT 2 ISAR REACT: 2
Inil negative Ini;positive

KastratiA, NEJM 2004, JAMAZ2006
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: : EARLY ACS
Major bleeding

HR 1.42 (95% CI 1.07-1.89) HR 1.20 (95% CI 0.70-2.07)
P=0.015 P=0.50

1.8
0.6 0.5
Early Delayed Early Delayed
eptifibatide eptifibatide eptifibatide eptifibatide
N=4722 N=4684 N=4722 N=4684

Giugliano RP. N Engl J Med 2009;360:2176-90
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Contemporary recommendations on
Antiplatelet therapy in NSTEACS PCI

NSTE-ACS
Antiplatelet therapy

ASA

Clopidogrel (with 600 mg loading dose as soon as possible)
Clopidogrel (for 9—12 months after PCI)
Prasugrel®
Ticagrelor’
[ + GPlIblla antagonists

(in patients with evidence of high intracoronary thrombus burden)
Abciximab (with DAPT)
Tirofiban, Eptifibatide
Upstream GPllb-lla antagonists

European Heart Journal ESC/EACTS GUIDELINES 9

EUROPEAN dﬂi:1ﬂ.1ﬂ931"EL.|r‘|"IEar“th"E|"lq1?7
CARDIOLOGY®
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Table 2. Recommendations for Antiplatelet Therapy

2012 Focused Update Recommendations

Class |

1. Aspirin should be administered to UANSTEMI patients as soon as possible after hospital presentation and continued
indefinitely in patients who tolerate it.52-% (Level of Evidence: A)

2. A loading dose followed by daily maintenance dose of either clopidogrel'35768 ([ evel of Evidence: B), prasugrel* (in
PCl-treated patients)” (Level of Evidence: C), or ticagrelor{® (Level of Evidence: C) should be administered to UA/NSTEMI
patients who are unable to take aspirin because of hypersensitivity or major Gl intolerance.

3. Patients with definite UA/NSTEMI at medium or high risk and in whom an initial invasive strategy is selected (Appendix
6) should receive dual antiplatelet therapy on presentation.!316.4589 ([ evef of Evidence: A) Aspirin should be initiated on

presentation.5%61-6¢ ([ eve/ of Evidence: A) The choice of a second antiplatelet therapy to be added to aspirin on
presentation includes 1 of the following (note that there are no data for therapy with 2 concurrent P2Y,, receptor
inhibitors, and this is not recommended in the case of aspirin allergy):

Before PCI:
® Clopidogrel'3.'¢ (Level of Evidence: BJ; or
® Ticagrelort? (Level of Evidence: B); or

® An [V GP lIb/llla inhibitor.4550.51.70.71 ([ evel of Evidence: A) IV eptifibatide and tirofiban are the preferred GP llb/llla
inhibitors.50.51 (L evel of Evidence: B)

At the time of PCF:
® Clopidogrel if not started before PCI'3.1¢ (Level of Evidence: A, or
® Prasugrel*” (Level of Evidence: B); or
® Ticagrelort? (Level of Evidence: B); or
e An [V GP lIb/llla inhibitor.*65051 (Level of Evidence: A)
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886 Circulation August 14, 2012 ACC/AHA NSTEACS Guidelines

Table 2. Recommendations for Antiplatelet Therapy

2012 Focused Update Recommendations

Class |

1. Aspirin should be administered to UANSTEMI patients as soon as possible after hospital presentation and continued
|mjef|n|tel1|.|r in patients who tolerate it.59-56 (Level of Evidence: A)

onidoqrel! 36768

Althﬂugh early GP IIb/IIIa lnhlblt{]l‘ therapy '15 dual

antiplatelet therapy also reduced complications after PCI,
supporting 1ts continued role 1in patients undergoing

PCI,49:53.54.56.58 these 2 most recent studies’%37 more strongly
support a strategy of selective rather than routine upstream
use of GP IIb/IIla inhibitor therapy as part of triple antiplate-
let therapy.

OO S CVCT O LY T D)
At the time of PCI:

® Clopidogrel if not started before PCI'3.1¢ (Level of Evidence: A, or
® Prasugrel*” (Level of Evidence: B); or

® Ticagrelort? (Level of Evidence: B); or

e An [V GP lIb/llla inhibitor.*65051 (Level of Evidence: A)
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One-year mortality according to actual treatment FARLY ACS
after angiography

All patients
7.8% vs 3.6%; p<0.0001

Medical Management

Revascularization

90 180 270 360

Time since hospital discharge (days)

Medical Management
Deaths 0 70 g 116
Mumber at Risk 1727 i 1587

e 12.1% vs 5.6% p<0.0001

Number at Risk G194

15 3VD or LM

Roe MT. Circ CV Qual Outcomes 2012;5:205 Medical Management

—
L]

Event (%)

Revascularization

Ln

Titolo: Antiplatelet therapy inACS 90 180 270 360
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- : : : EARLY ACS
Medications at discharge according to in-H

treatment: medical management vs revascularization

MM Revasc
Medication, %  (h=1766) (n=6621) P-Value

Aspirin

Beta-blockers
ACE inhibitors
ARBS

Statins

Roe MT. Circ CV Qual Outcomes 2012;5:205
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Kaplan Meier estimetes of efficacy and safety endpoints seoinee
in patients intended for noninvasive management

20

18 HR 0.85
(0.73-1.0)
16 P=0.045

14 HR 1.17
(0.98-1.39)
12 P=0.079

10 HR 0.76
(0.61-0.96)
P=0.019

HR 1.35
(0.89-2.07)
P=0.162

o N B~ O 00

D+Ml+stroke CV death Stroke Major bleeding

James S.BMJ 2011;Jun 17;342:d3527.doi: 10.1136/bmj.d3527
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Cumulative incidence of coronary angiography, PCl and CABG
In patients intended for noninvasive management

Non-invasive Invasive
Ticagrelor —

Clopidogrel

Intended noninvasive 100

Planned invasive (n=13
Total (n=5216) 408)

Coronary
angiography

80 PCI

SAl=l 8.7 (451/5202) 49.1 (6575/13 380) B
NERI=R 559 (2910/5202) 37.7 (5045/13 380) gg;?gggphy
SN 354 (1841/5202) 13.2 (1760/13 380) 40

Cumulative incidence (%)

PCI

CABG

120 180 240 300 360
Days after randomisation

James S. BMJ 2011;Jun 17;342:d3527.doi: 10.1136/bmj.d3527
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Primary Efficacy Endpoint to 30 Months TH'“’GY

(Age < 75 years) H H E

20 -
HR (95% CI) <1 Year: HR (95% CI) > 1 Year:
0.99 (0.84, 1.16) 0.72 (0.54, 0.97) Clopidogrel
| 16.0%
2 15 HR (95% CI): g
9 0.91 (0.79, 1.05) — Prasugrel
T P=0.21 . a 13.9%
%
S 10
o
o
©
=
a 5
Interaction P = 0.07
0 - . . .
0 180 360 540 720 900
No. at risk: Days
Prasugrel: 3620 3248 2359 1611 953 389
Clopidogrel: 3623 3244 2390 1596 946 399
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Efficacy Component Endpoints to 30 Months

(Age < 75 years)

= Clopidogrel
10 12
CV Death
- ()]
= 5
> -
= o
5 o 6.6% ..g 8
i £
b S
S 4 5
8 S 4
e g
§ 2 =
HR: 0.93 (0.75-1.15) =z
0 ) 0
0] 180 360 540 720 900 0
Days
5
All Stroke
4
&
_~co 3 CV
& Death
= 2
<T
(o)
1.5% All Ml
1 |
HR: 0.67 (0.42-1.06) All
0 .
Stroke

360
Days
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0 180

540 720

110[0]

Roe MT.NEJM 2012;367:1297

180

HR (95% CI)

= Prasugrel

All Ml

8.3%

HR: 0.89 (0.74-1.07)

360 540 720 900

Days

HR (95% CI)

<1 Year > 1 Year
1.00 0.75
(0.78, 1.28) (0.49, 1.14)
0.97 0.68
(0.78, 1.19) (0.46, 0.99)
0.86 0.35
(0.50, 1.47) (0.14, 0.88)

Data: 25 november 2012
Evento: Turin



TIMI Major Bleeding to 30 Months
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(Age < 75 years)
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4 E
HR (95% ClI):
iz 1.31 (0.81, 2.11)
° P=0.27
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o
S
©
= 2 - Prasugrel
= 2.1%
= :
[~ Clopidogrel
1.5%
1 _
O : 1 T T
0 180 1610] 540 720 1010]
No. at risk: Days
Prasugrel: 3590 3072 2244 1499 885 427
Clopidogrel: 3590 3116 2303 1552 925 425
Titolo: Antiplatelet therapy inACS Roe MT. NEJM 2012:367:1297 Data: 25 november 2012
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RILOGY

oN Primary Endpoint - Pre-Specified Sub-Groups T
(Age < 75 years) H H

ARCISPEDALE
AN /.

Characteristic Hazard Ratio (95% CI) P value (Interaction)

Overall results

Age 0.142
< 65 years
= B5 years

Sex 0.290
Female
Male

Weight 0.959
=< 60 kg
= 60 kg

Disease classification 0.969
Unstable angina
MNSTEMI

Diabetes mellitus 0.712
Yes
Mo

Current/recent smoking < 0.001
Yes
Mo

Angiography before randomization 0.080
Yes
Mo

Clopidogrel strata 0.778
Stratum 1
Stratum 2
Stratum 3

PPl at randomization 0.023
Yes
he |

0.5 1 15 2
Prasugrel Better Clopidogrel Better

Titolo: Antiplatelet therapy inACS Roe MT. NEJM 2012:367:1297 Data: 25 november 2012
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Evaluation of All Ischemic Events Over Time*
(Age < 75 years)

—
=
> |=

=,
I

L_.ower risk multiple recurrent ischemic events suggested with
prasugrel using the pre-specified Andersen-Gill model
(HR = 0.85, 95% CI: 0.72-1.00, P=0.04)

Significant interaction with treatment and time (HR for > 12 mos =
0.64, 95% CI: 0.48-0.86, Interaction P=0.02)

* Pre-specified evaluation of all CV death, MI, or stroke events by treatment

Titolo: Antiplatelet therapy inACS Roe MT. NEJM 2012:367:1297 Data: 25 november 2012
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N Mechanisms Leading to Pharmacokinetic Variations of
Antithrombotic Drug Effects in the Elderly

ARCISPEDALE
SANTA MARIA NUOVA]
YA OSPEDALIERA

Regions

Reduction in lean body mass and
total body water content: decreased

distribution volume of idrophilic - :
. Polypharmacy is frequent in
drugs and accentuated toxic effects _ T the elderly: higher potential

for drug-drug interactions

NS NN, et
:m Wf‘f:f,, Relative increase in body fat and
f'.'.'.,. :'_%:;i.t increased distribution volume of
b a;:ﬁ{_ .f,_— fat-soluble drugs: increased half-
e r | life and time to reach a steady
%ﬁ;&@ state serum concentration

Reduced glomerular filtration
rate, tubular secretion a_nd _

renal drugs elimination and

, . accumulation of renally
Simultaneous treatment with agents cleared drugs

that hamper propulsive gut motility:
reduced absorption

Capodanno & Angiolillo. JACC 2010;56:1683-1692
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SN Excess of upper Gl complications with low-dose aspirin
AR Depending on age and previous clinical history

@ No history, control @ No history, aspirin
A Gastrointestinal pain, control A Gastrointestinal pain, aspirin
O Uncomplicated ulcer, control B Uncomplicated ulcer, aspirin

¢ Complicated ulcer, control & Complicated ulcer, aspirin
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Patrono C. NEJM 2005
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Reduced platelet inhibition on clopidogrel
In elderly patients (the SENIOR PLATELET study)

<0000
%

Rate of HPR (PRU=235) in %

(=]

46-54 B5-64 65— Toand +
230 184 228 131

P=0.0001
*

Age 4K 46-54 5564 657 THand +

PRU Iso-TRAP 289i50 205154 297:62 311465 327:50 P<0.0001"
PRUADP-PGE; 142184 142461 149:87 17786 200:86 P<0.0001"

Silvain J. Eur HeartJ 2012:33:1241-9
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Prasugrel 5 mg improves platelet inhibition in the elderly
A SERiA Mo (patients on chronic treatment)

values

:_3 E 7
(44
a.

Capranzano P. Thromb Haemost 2011;106:1149-57
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PLATO (n=2878)

B clopid
B ticag

Adj HR 0.89
(IC 0.74-1.08)

Adj HR 1.18
(IC 0.73-1.59)

D+MI+stroke PLATO non-CABG
major bleeding

Husted S. Circ CV Qual Outcomes 2012;5:680

Titolo: Antiplatelet therapy inACS
Autore: Stefano Sawonitto
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Newer antiplatelet treatments compared to
clopidogrel in ACS: Patients >75 y.o.

TRITON (n=1809)
B clopid
~ prasug

HR 0.94
(C10.75-1.18)

HR 1.36
(C10.81-2.27)

D+MI+stroke TIMI non-CABG
major bleeding

Wiviott S. N Engl J Med 2007;357:2001

Data: 25 november 2012
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Figures denved by subtraction from the main paper

Overall efficacy and safety in the elderly Tﬁ“ﬁ“ﬁy
|

30-
25-
20-

.clopidog rel
75mg

CVD+MI CVvD Ml stroke All-cause
+stroke mortality

GUSTO TIMI Maj  TIMI fatal stroke  TIMI Maj + min
SEVERE -LT
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Italian

RCT

2,000 patients >75 years
with ACS treated invasively

web
random
Clopidogrel Prasugrel
300+75 mg 60+5 mg
12-month 12-month
follow-up follow-up

Primary endpoint
the composite of all-cause mortality, myocardial (re)Ml, disabling stroke and
re-hospitalization for cardiovascular causes or severe bleeding within 12 months

Pl: S. Savonitto, S. De Servi
Coordinating Center: IRCCS Arcispedale S. Maria Nuova, Reggio Emilia
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