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PRISM-PLUS: Event Reductions at 7 DaysPRISM-PLUS: Event Reductions at 7 Daysyy
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PRISM-PLUS: Combined MI/Death (180 Days)PRISM-PLUS: Combined MI/Death (180 Days)
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PRISM-PLUS: With Elevated Troponin IPRISM-PLUS: With Elevated Troponin Ipp
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PRISM-PLUS: With DiabetesPRISM-PLUS: With Diabetes
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PRISM-PLUS: TIMI Risk ScorePRISM-PLUS: TIMI Risk ScorePRISM PLUS: TIMI Risk ScorePRISM PLUS: TIMI Risk Score
Death/MI/Refractory Ischaemia at 14 Days

Interaction: P=.05
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TACTICS-TIMI 18: Study DesignTACTICS-TIMI 18: Study DesignTACTICS TIMI 18: Study DesignTACTICS TIMI 18: Study Design

UA/NSTEMI
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Chest pain UA/NSTEMI
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Adapted from Cannon CP, et al. Am J Cardiol. 1998;82(6):731-736.



TACTICS-TIMI 18: Primary EndpointTACTICS-TIMI 18: Primary Endpointy py p
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TACTICS-TIMI 18: Tirofiban Plus Early Invasive in 
I t di t d Hi h Ri k

TACTICS-TIMI 18: Tirofiban Plus Early Invasive in 
I t di t d Hi h Ri kIntermediate and High RiskIntermediate and High Risk
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P = 0.05

P = NS
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Benefits of Tirofiban in UA/NSTEMI patientsBenefits of Tirofiban in UA/NSTEMI patientspp

• Tirofiban significantly reduced short and • Tirofiban significantly reduced short and 
long-term clinical events, especially in high 
i k ti t  ith i t di t   hi h TIMI risk patients with intermediate or high TIMI 

risk scores, diabetes or elevated troponin I 
level.



Primary End Point: MI/Stroke/CV DeathPrimary End Point: MI/Stroke/CV Death
CURE Study
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Dose Response of ClopidogrelDose Response of Clopidogrel

Ticlopidine 2 X 500mg + 2 X 250mg (n=10)

Inhibition of platelet aggregation in early period after PCI 
Ticlopidine 2 X 500mg + 2 X 250mg (n=10)
Clopidogrel 300mg + 1 X 75mg (n=10)
Clopidogrel 600mg + 2 X 75mg (n=10)
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Clopidogrel Response VariabilityClopidogrel Response Variability
Change in Change in 5 µmol/L 5 µmol/L ADPADP--induced induced 

platelet aggregation withplatelet aggregation with
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Tailoring Treatment with Tirofiban in patients showing 

Resistance to aspirin and/or Resistance to clopidogrel

Tailoring Treatment with Tirofiban in patients showing 

Resistance to aspirin and/or Resistance to clopidogrelResistance to aspirin and/or Resistance to clopidogrelResistance to aspirin and/or Resistance to clopidogrel
Patients with stable, unstable low risk CAD undergoing elective PCI 

being ASA and/or clopidogrel resistance using Verify Now

Primary Endpoint
Tp >3×ULN w/in 48 hs

Primary Endpoint
Tp >3×ULN w/in 48 hspp
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Valgimigli M et al Circulation 2009; 119: 3215-22.



Activating Pathways in PlateletActivating Pathways in Platelet
SerotoninPlatelet

S l t

Activating Pathways in PlateletActivating Pathways in Platelet
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Takao Nishi and Yukio Kimura. J Synthetic Organic Chemistry (Japan). 1999;57(12);1108-1115



Intravenous Antiplatelet Therapy:Intravenous Antiplatelet Therapy:Intravenous Antiplatelet Therapy: 
SIHD, 2011.

Intravenous Antiplatelet Therapy: 
SIHD, 2011.

In patients undergoing elective PCI with stent implantation 
treated with UFH and adequately pretreated with clopidogrel, 

I IIa IIb III
treated with UFH and adequately pretreated with clopidogrel, 
it might be reasonable to administer a GP IIb/IIIa inhibitor 
(abciximab, double-bolus eptifibatide, or high-bolus dose 
tirofiban)tirofiban).



Intravenous Antiplatelet Therapy : Intravenous Antiplatelet Therapy : 
UA/NSTEMI, 2011.UA/NSTEMI, 2011.

In UA/NSTEMI patients with high-risk features (e.g., 
elevated troponin level) not treated with bivalirudin and 

I IIa IIb III
elevated troponin level) not treated with bivalirudin and 
not adequately pretreated with clopidogrel, it is useful at 
the time of PCI to administer a GP IIb/IIIa inhibitor 
(abciximab  double-bolus eptifibatide  or high-bolus dose (abciximab, double-bolus eptifibatide, or high-bolus dose 
tirofiban) in patients treated with UFH.

Optimal timing of initiation:Optimal timing of initiation:
Routine upstream use vs. Deferred provisional use



Kaplan-Meier Curves for 30-day Death or MIKaplan-Meier Curves for 30-day Death or MI
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Ischemic Composite EndpointIschemic Composite EndpointIschemic Composite EndpointIschemic Composite Endpoint
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Major Bleeding EndpointMajor Bleeding Endpoint
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Net Clinical Outcome Composite EndpointNet Clinical Outcome Composite Endpoint
Routine upstream IIb/IIIa vs. Deferred IIb/IIIa
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Early use of GPI in UA/NSTEMIEarly use of GPI in UA/NSTEMIEarly use of GPI in UA/NSTEMIEarly use of GPI in UA/NSTEMI

• Data from EARLY ACS and ACUITY timing • Data from EARLY-ACS and ACUITY timing 
trial highlights the potential bleeding risk of 

ti  t  GPIroutine upstream GPI.

• The use of GPI should be undertaken when 
the benefit of GPI surpass the risk of the benefit of GPI surpass the risk of 
bleeding (eg, elevated cardiac biomarkers, 
diabetes or age < 75)diabetes or age < 75).



Tirofiban in STEMI
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Brave 3 Trial: Study DesignBrave 3 Trial: Study Design
Clopidogrel 600 mg oral

Brave 3 Trial: Study DesignBrave 3 Trial: Study Design
Clopidogrel 600 mg oral

Aspirin 500 mg i.v. or oral
Unfractionated Heparin 5000 IU

Pl bAb i i b

Inclusion criteria:
STEMI < 24 hrs after the onset of symptoms

Placebo
n=399

Abciximab
n=401

Aspirin 200mg/day indefinitely 
Clopidogrel 2 x 75mg/day for 3 days

Clopidogrel 75mg/day for at least 4 weeks 

Circulation. 2009;119:1933-40.



Primary EndpointPrimary Endpoint
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30-Day Mortality30-Day Mortality30 Day Mortality30 Day Mortality
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On-TIME 2: Study DesignOn-TIME 2: Study DesignOn TIME 2: Study DesignOn TIME 2: Study Design

N=984
Jun 2006 – Nov 2007

STEMI
diagnosed in ambulance or

referral center

HDB Tirofiban*Placebo

ASA + 600 mg clopidogrel + UFH

Transportation

AngiogramPCI centerAngiogram

Provisional
HDB Tirofiban

Tirofiban
cont’dPCI

30

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

van ‘t Hof AWJ, et al.  Lancet 2008;16;372(9638):537-46
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Outcomes at 30 DaysOutcomes at 30 DaysOutcomes at 30 DaysOutcomes at 30 Days
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Mortality at 1 YearMortality at 1 YearMortality at 1 YearMortality at 1 Year
Primary PCI Subgroup
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Early vs. Late GPI use in Primary PCI of STEMIEarly vs. Late GPI use in Primary PCI of STEMIy yy y

JAMA. 2004;292:362-366



IV GPIIb/IIIa InhibitorsIV GPIIb/IIIa InhibitorsIV GPIIb/IIIa InhibitorsIV GPIIb/IIIa InhibitorsIV GPIIb/IIIa InhibitorsIV GPIIb/IIIa InhibitorsIV GPIIb/IIIa InhibitorsIV GPIIb/IIIa Inhibitors
PharmacologyPharmacology

EptifibatideEptifibatide TirofibanTirofiban AbciximabAbciximab

M l l i htM l l i ht 800800 500500 50 00050 000Molecular weightMolecular weight ~800~800 ~500~500 ~50,000~50,000

StoichiometryStoichiometry
drugdrug--toto--receptor ratioreceptor ratio >>100:1>>100:1 >>100:1>>100:1 ~1.5:1~1.5:1drugdrug toto receptor ratioreceptor ratio

BindingBinding CompetitiveCompetitive CompetitiveCompetitive High affinityHigh affinity

Half lifeHalf life
plasmaplasma
biologicbiologic

~2~2--2.5 hr2.5 hr
plasmaplasma

~2~2--2.5 hr2.5 hr
plasmaplasma

~10~10--15 min15 min
1212--24 hr24 hr

ClearanceClearance RenalRenal RenalRenal proteolysisproteolysis

• Bleeding risk: similar across the drugs
• Thrombocytopenia: Eptifibatide =Tirofiban < Abciximab



Use of Glycoprotein IIb/IIIa Receptor Antagonists 
i  STEMIin STEMI

Study Name Year Statistics p-value Death/Total

OR and 95% CI of 
30-day Mortality

SM
GPI

Abciximab

Valgimigli 2005 0.667
(0 11 4 09)

0.661 2/87 3/88
(0.11-4.09)

EVA-AMI 2007 1.017 
(0.36-2.86)

0.974 8/226 7/201

MULTISTRATEGY 2008 0 438 0 173 4/372 9/372MULTISTRATEGY 2008 0.438 
(0.13-1.44)

0.173 4/372 9/372

FATA 2008 1.367 
(0.43-4.35)

0.596 7/351 5/341

Gurm et al. Small Molecule GP IIb/IIIa Inhibitors primary PCI. 

overall 0.843 
(0.46-1.55)

0.584

0.1   0.2     0.5        1         2          5

37

Gurm et al. Small Molecule GP IIb/IIIa Inhibitors primary PCI. 
Circ Cardiovas Intervent. 2009;2:230-2236. Favors SM GPI         Favors  

Abciximab



Use of Glycoprotein IIb/IIIa Receptor Antagonists 
i  STEMIin STEMI

Modified Recommendation

It is reasonable to start treatment with glycoprotein IIb/IIIa
receptor antagonists at the time of primary PCI (with or 

ith t t ti ) i  l t d ti t  ith STEMIwithout stenting) in selected patients with STEMI

abciximab
III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII Large anterior MI;

Large thrombus burden; abciximab Inadequate thienopyridine loading

tirofiban and eptifibatide
III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

38



IC vs. IV GPI (ICE-Trial)IC vs. IV GPI (ICE-Trial)
2 x Bolus within 10 min. 180 μg/kg Eptifibatide (Buffering with NaBi) i.c. versus i.v.
2 μg/kg-1 .min-1 continuous infusion i.v. for 18 h

IPA periphery (20 μmol/L ADP)

110 P=0 67
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Deibele et al. Circulation 2010;121:784-791

i.c. Eptifibatide n=21 
i.v. Eptifibatide n=19 



IC Eptifibatide. (ICE-Trial)IC Eptifibatide. (ICE-Trial)
Pre-PCI: 

U=173.5; Z=-0.19 p=0.849
Post-PCI: 

U=87.5; Z=-2.71 p=0.007130
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Individual Patient-based Meta-AnalysisIndividual Patient-based Meta-Analysis
5 randomized trials (n = 1198); 
individual patient-based meta-analysis
IC Abciximab n = 611 Death + Reinfarction
IV Abciximab n = 587

Death  Reinfarction
8 HR 0.54 (95% CI 0.30; 0.95); p=0.03
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INFUSEINFUSE--AMI TrialAMI Trial
452 pts with anterior STEMI452 pts with anterior STEMI

Anticipated Anticipated SxSx to PCI <5 hrs, TIMI 0to PCI <5 hrs, TIMI 0--2 flow in prox or mid LAD2 flow in prox or mid LADpp pp
Primary PCI with bivalirudin anticoagulationPrimary PCI with bivalirudin anticoagulation

R R 
Stratified by symptoms to angio <3 vs ≥3 hrs, aStratified by symptoms to angio <3 vs ≥3 hrs, a
nd prox vs mid LAD occlusionnd prox vs mid LAD occlusion

PrePre--loaded with aspirin andloaded with aspirin and
clopidogrel 600 mg or prasugrel 60 mgclopidogrel 600 mg or prasugrel 60 mg

Manual aspirationManual aspiration No aspirationNo aspiration

R R 
1:11:1

Manual aspirationManual aspiration No aspirationNo aspiration

R R 
1:11:1

R R 
1:11:1

IC AbcxIC Abcx No AbcxNo Abcx IC AbcxIC Abcx No AbcxNo Abcx

1:11:1 1:11:1

Primary endpoint: Infarct size at 30 days (Primary endpoint: Infarct size at 30 days (cMRIcMRI))
22ºº endpoints: TIMI flow, blush, STendpoints: TIMI flow, blush, ST--resolution, MACE (resolution, MACE (30d30d, 1 yr), 1 yr)

JAMA. 2012, e-pub.



INFUSE-AMI: Infarct size at 30 days*
- Primary endpoint -

INFUSE-AMI: Infarct size at 30 days*
- Primary endpoint -- Primary endpoint -- Primary endpoint -

Median [IQR]Median [IQR] Median [IQR]Median [IQR]

40

50 15.1%15.1%
[6.8, 22.7][6.8, 22.7]

17.9%17.9%
[10.3, 25.4][10.3, 25.4]

30

40
e, 

%
LV

e, 
%

LV P=0.03

20

ar
ct 

siz
e

ar
ct 

siz
e

10

Inf
a

Inf
a

0
IC abciximabIC abciximab
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N=223N=223N=229N=229 N=223N=223

*Core laboratory assessed*Core laboratory assessed JAMA. 2012, e-pub.



INFUSE-AMI: Infarct size at 30 days*INFUSE-AMI: Infarct size at 30 days*INFUSE AMI: Infarct size at 30 days
- 4 group analysis -

INFUSE AMI: Infarct size at 30 days
- 4 group analysis -
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JAMA. 2012, e-pub.



Major Bleeding in Trials of AbciximabMajor Bleeding in Trials of Abciximabj gj g
1992-1997

(Includes Peri-CABG Bleeding)

Percent Percent Percent Percent

(Includes Peri CABG Bleeding)
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Animal Models Animal Models –– Prevention of Prevention of Animal Models Animal Models –– Prevention of Prevention of 
Thrombosis with Thrombosis with GPIIbGPIIb//IIIaIIIa AntagonistsAntagonistsThrombosis with Thrombosis with GPIIbGPIIb//IIIaIIIa AntagonistsAntagonists

F lt’F lt’ d l i th k tid td l i th k tid t
% Abolition of Thrombi% Abolition of Thrombi

100 100

Folt’sFolt’s model in the monkey carotid arterymodel in the monkey carotid artery

GP GP IIbIIb//IIIaIIIa
ReceptorReceptor

80 80

% Platelet ReceptorReceptor
OccupancyOccupancy60 60 Bleeding Bleeding 

TimeTime

% Platelet
Aggregation
&
% Receptor

20

40

20

40% Receptor
Blockade Platelet Platelet 

AggregationAggregation

0
0 0 1 0 2 0 3 0 4

0

20

0 0.1 0.2 0.3 0.4
7E3-F(ab’)2 (mg/kg)

CollerColler, Circulation 1989;80:1766, Circulation 1989;80:1766



Randomized Trials of Short or Bolus Randomized Trials of Short or Bolus 
infusion vs. Standard Infusion of GPIinfusion vs. Standard Infusion of GPI

4 85

6

Short Infusion
%

Death/MI/TVR at 30 days Death/MI/unplanned revascularization
/bleeding at 30 days

4.8 4.5

4

5 Short Infusion
Long Infusion

1.4
1.82

3

0

1

BRIEF PCI EASY
Abcixmab bolus vs
infusion (N=624)

Eptifibatide
2 h vs 18 h( )
(N=1005)

J Am Coll Cardiol. 2009;53:837–45
Circulation. 2006:2636-2643



SummarySummarySummarySummary
• In NSTEMI patients, GPI including tirofiban reduced 

ischemic outcomes, particularly in those with high-risk sc e c ou co es, pa cu a y ose g s
features such as positive biomarkers, diabetes and high TIMI 
risk scores.

• S l ti  b t th  th  ti  t   f GPI  • Selective but rather than routine upstream use of GPI may 
be more practical in the era of dual antiplatelet therapy.

• Pre-hospital use of tirofiban in patients with STEMI reduced Pre-hospital use of tirofiban in patients with STEMI reduced 
the all-cause and cardiovascular mortality in the ontime-2 
trial. However, the studies with similar design did not attain 

Gthe same results and GPI use in this setting may increase 
the risk of bleeding.

• Intracoronary administration of GPI showed beneficial effects • Intracoronary administration of GPI showed beneficial effects 
in reducing infarct size, left ventricle myocardial salvage, and 
composite clinical endpoints in patients with STEMI without 
tradeoff of bleeding risks.



Glycoprotein IIb/IIIa inhibitorsGlycoprotein IIb/IIIa inhibitorsGlycoprotein IIb/IIIa inhibitorsGlycoprotein IIb/IIIa inhibitors

• When: routine upstream vs  selective • When: routine upstream vs. selective 
downstream use

• For whom: all, ACS, NSTEMI or STEMI
• How: intravenous vs  intracoronaryHow: intravenous vs. intracoronary
• What:  Abciximab vs. small molecule GPI
• H  l• How long

49



ConclusionConclusionConclusionConclusion

• GPI should be part of appropriate ACS • GPI should be part of appropriate ACS 
treatment pathways.


