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GP IIb/IIIa Antagonists:GP IIb/IIIa Antagonists:
A “mature” class of drugsA “mature” class of drugsA mature  class of drugsA mature  class of drugs

Marketed in the mid or late 90’Marketed in the mid or late 90’Marketed in the mid or late 90’Marketed in the mid or late 90’
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Confusion in Coronary ReperfusionConfusion in Coronary Reperfusion

Use of Gp IIb/IIIa inhibitors in Euro Heart Survey on coronary revascularisationUse of Gp IIb/IIIa inhibitors in Euro Heart Survey on coronary revascularisation

27% of all PCI
46% of PPCI
32% of PCI in NSTEMI

Lenzen MJ European Heart J 2005; 26:1169–1179



TRITON–TIMI 38 Trial

The Efficacy and Safety of Prasugrel With and Without 
a GPIs in Patients With ACS Undergoing PCI 

GPI used in 55% of recruited patientsGPI used in 55% of recruited patients

O’Donoghue M J Am Coll Cardiol 2009;54:678–85



PLATO: GP IIb/IIIa

Wallentin L, N Engl J Med. 2009;361:1045-1057.



Do GP IIb/IIIa inhibitors still make sense?



Why ?Why ?Why ?Why ?
Bleeding Risk !Bleeding Risk !Bleeding Risk !Bleeding Risk !Bleeding Risk !Bleeding Risk !Bleeding Risk !Bleeding Risk !
Do we still need GPI once Do we still need GPI once Do we still need GPI once Do we still need GPI once 
dual Antiplatelet Tx is on board ??dual Antiplatelet Tx is on board ??dual Antiplatelet Tx is on board ??dual Antiplatelet Tx is on board ??



Do GP IIb/IIIa inhibitors still make sense?

Evidence supporting the upstream use of clopidogrel in pPCIEvidence supporting the upstream use of clopidogrel in pPCIEvidence supporting the upstream use of clopidogrel in pPCIEvidence supporting the upstream use of clopidogrel in pPCI



Impaired bioavailability of clopidogrel in STEMIImpaired bioavailability of clopidogrel in STEMI

Inactive MetaboliteInactive MetaboliteActive MetaboliteActive Metabolite

Heestermans A Thrombosis Research 2008; 122: 776



Surrogate evidence linkingSurrogate evidence linkingSurrogate evidence linkingSurrogate evidence linking
upstream clopidogrel to upstream clopidogrel to 

potential improved outcomepotential improved outcome
upstream clopidogrel to upstream clopidogrel to 

potential improved outcomepotential improved outcomepotential improved outcomepotential improved outcomepotential improved outcomepotential improved outcome
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BRAVEBRAVE--3: Abciximab+600 mg Clopidogrel3: Abciximab+600 mg Clopidogrel

800 pts recruited within 24 hours from symptoms onset800 pts recruited within 24 hours from symptoms onset
Primary Endpoint

Final infarct size
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BRAVEBRAVE--3: Abciximab+600 mg Clopidogrel3: Abciximab+600 mg Clopidogrel

>50% pts received drug >4 hour delay>50% pts received drug >4 hour delay

>50% pts received PCI >5 hour delay>50% pts received PCI >5 hour delay

Mehilli J Mehilli J CirculationCirculation 2009;119:1933



Time-to-Tx and myocardial salvage
Gersh B JAMA 2005; 293: 979 
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STEMI patients stratified by delay of treatmentSTEMI patients stratified by delay of treatment
Myocardium at Risk Myocardium at Risk –– Infarct sizeInfarct size

1. Pts reperfused early (<90 min) have smaller IS and microvascular damage, and larger salvaged myocardium
2. Pts presented later (>360 min) have larger IS and MVO and very limited ,if any, salvaged myocardium

Francone M, J Am Coll Cardiol 2009;54:2145

3. The presence and extent of salvaged myocardium decreased when reperfusion occurred > 90 min
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On-TIME 2: Study Design

STEMI
N=984

Jun 2006–Nov 2007

STEMI
diagnosed in ambulance or

referral center
ASA + 600 mg clopidogrel + UFH

HDB Tirofiban*Placebo

ASA + 600 mg clopidogrel + UFH

Transportation

AngiogramPCI centerAngiogram

Provisional
HDB Tirofiban

Tirofiban
cont’d

PCI

16

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

van ‘t Hof AWJ,  Lancet 2008 16;372



ONON--TIME 2 TrialTIME 2 Trial

1 Year Survival: Patients with Primary PCI1 Year Survival: Patients with Primary PCIyy

P = 0.007

open label & double-blind, n = 1.398

Ten Berg JM, J Am Coll Cardiol 2010;55:2446



ONON--TIME 2 Trial: Subgroup analysisTIME 2 Trial: Subgroup analysis

Does time matter only for GPI?Does time matter only for GPI?
Wh t b t th tiWh t b t th ti l t l tl t l tWhat about other antiWhat about other anti--platelet platelet 

agents??agents??gg

NNT 26NNT 26

Ten Berg JM, J Am Coll Cardiol 2010;55:2446



Effects of Clopidogrel on Death, ReEffects of Clopidogrel on Death, Re--MI or Stroke MI or Stroke 
by Time Delay and Fibrinolytic Useby Time Delay and Fibrinolytic Useby Time Delay and Fibrinolytic Useby Time Delay and Fibrinolytic Use

Odds ratio & 95% CIOdds ratio & 95% CI

Clopidogrel better Placebo better
Baseline Clopidogrel Placebo
features (n=22,958) (n=22,891)

Time delay (hours)

0−6 776 (9.3%) 904 (10.9%)
7 12 672 (9 7%) 735 (10 7%)7−12 672 (9.7%) 735 (10.7%)
13−24 666 (8.8%) 666 (8.7%)

Fibrinolytic usedb o yt c used
Yes 1005 (8.8%) 1123 (9.9%)
No 1120 (9.7%) 1188 (10.3%)

9% d tiALL 2125 (9.3%) 2311 (10.1%) 9% reduction
p=0.002

0.4 0.6 0.8 1.0 1.2 1.4 1.6
Chen ZM Oral presentation ACC 2005
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ISARISAR--REACTREACT--22
Primary Endpoint at 30 Daysy y

Composite of Death, MI or Urgent TVR
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12.2 Non-ST-segment elevation acute coronary 
syndromesyndrome

(a) Antiplatelet Therapy
GPIIb–IIIa inhibitors should be used in patients with high ischaemicp g
risk undergoing PCI. The greatest benefit of GPIIb–IIIa inhibitors
vs. placebo was demonstrated in earlier RCTs when ADP
receptor blockers were not routinely used.60 The usefulness of
upstream eptifibatide, with or without clopidogrel on board, was
not confirmed in EARLY-ACS. The lack of benefit was associated
with a higher bleeding risk.65 The selective ‘downstream administration’
of abciximab in the catheterization laboratory, in combination
with a 600 mg clopidogrel loading dose, has been shown
to be effective in troponin-positive NSTE-ACS patients249 and

i ht th f b f d t

Wijns W, European Heart J doi:10.1093/eurheartj/ehq277

might therefore be preferred over upstream use.



Characteristics of patients with NSTE-ACS 
at high ischemic riskat high ischemic risk

(1) recurrent resting pain
(2) dynamic ST-segment changes: ST- depression

0.1 mV or transient (,30 min) ST- elevation 0.1 mV
(3) elevated Troponin-I, Troponin-T, or CK-MB levels
(4) haemodynamic instability within the observation period
(5) major arrhythmias (VT, VF)( ) j y ( , )
(6) early post-infarction unstable angina
(7) diabetes mellitus

Silber S, European Heart J 2005;26:804



9. Special conditions
9.1 Diabetes

Wijns W, European Heart J doi:10.1093/eurheartj/ehq277



Patient populationPatient populationPatient populationPatient populationPatient populationPatient populationPatient populationPatient population

31 studies involving 31 studies involving 
20 006 patients20 006 patients20,006 patients 20,006 patients 

(12,874 comparing tirofiban (12,874 comparing tirofiban 
versus heparin plus placebo or bivalirudin versus heparin plus placebo or bivalirudin 

and 7 132 versus abciximab)and 7 132 versus abciximab)and 7,132 versus abciximab)and 7,132 versus abciximab)

Valgimigli M European Heart J 2009;31:35 



Tirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs Abciximab
Tirofiban bolus given @ 10Tirofiban bolus given @ 10μμ or 25 or 25 μμ
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Tirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs AbciximabTirofiban vs Abciximab
Tirofiban bolus given only @ Tirofiban bolus given only @ 25 25 μμ

6666
5.85.85.85.8 Abciximab

4444
3 93 93 93 9

Tirofiban

2222

OR= 1.12
P=0.74

OR= 1.12
P=0.74

3.93.93.93.9
OR= 0.31
P=0.004
OR= 0.31
P=0.004

2222

1.51.51.51.5 1.61.61.61.6
OR= 0 65OR= 0 65

1.71.71.71.7

0000
Major bleedMajor bleedMajor bleedMajor bleed Minor BleedMinor BleedMinor BleedMinor Bleed

OR  0.65
P=0.03

OR  0.65
P=0.03 0.450.450.450.45

ThrombocytopeniaThrombocytopenia



Small molecules Small molecules VsVs Abciximab during PPCIAbciximab during PPCI

Death and MI at 30-day 

Ottani F, Am J Cardiol 2010;106:167



Factors associated to higher incidence 
of major bleeding
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Strategies for reducing access site 
bleeding in ACSbleeding in ACS

Vascular Closure DevicesRadial approach
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Patient with ACS undergoing invasive management

OOur past

ISCHEMIA



Patient with ACS undergoing invasive management

O i kOur risky present



EARLY ACSEARLY ACSEARLY ACSEARLY ACSEARLY ACSEARLY ACSEARLY ACSEARLY ACS
15151515

Ea l
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Incidence of the primary end-point  and TIMI-major bleeding events
in patients who received ticagrelor vs patients
who received clopidogrel in the PLATO trial.

Events Ticagrelo
r

Clopidog
relno/tota

Hazard 
Ratio

p
r

no/total 
(%)

relno/tota
l (%)

Ratio
(95% C.I.)

Primary end point 
(composite of vascular 

death, myocardial

864/9333
(9.8)

1014/929
1

(11.7)

0.84
(0.77-
0.92)

<0.001

death, myocardial 
infarction or stroke)

(11.7) 0.92)

Major bleedings, TIMI 
it i

657/9235
(7 9)

638/9186
(7 7)

1.03
(0 93

0.57
criteria (7.9) (7.7) (0.93-

1.15)
Non-CABG-related major 221/9235 177/9186 1.25 0.03Non CABG related major 
bleedings, TIMI criteria

221/9235
(2.8)

177/9186
(2.2)

1.25
(1.03-
1.53)

0.03

Wallentin and PLATO Investigators, NEJM 20
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Binocular VisionBinocular Vision…



Characteristics of patients with very 
high ischemic riskhigh ischemic risk

(1) Refractory angina with associated:

• heart failureheart failure
• arrhythmias
• hemodynamic instability

UHF (+ GP IIb/IIIa receptor blocker)  IC

Wijns W, European Heart J doi:10.1093/eurheartj/ehq277



Myocardium at Risk Myocardium at Risk –– Infarct sizeInfarct size
STEMI patients stratified by delay of treatmentSTEMI patients stratified by delay of treatment

Infarct SizeInfarct Size Myocardium at riskMyocardium at risk Myocardial SalvageMyocardial Salvage

p=0.005 p=0.37 p=0.003
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Time to reperfusion (min)
≤90 >90-150 >150-360 >360


