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My DilemmaMy Dilemma
How to Cover 25 Years of Data and How to Cover 25 Years of Data and 

>350 Randomized Trials in 20 minutes?>350 Randomized Trials in 20 minutes?
•• The DrugsThe Drugs

Antiplatelet agentsAntiplatelet agents
•• AspirinAspirin
•• ThienopyridinesThienopyridines
•• GP IIb/IIIa inhibitorsGP IIb/IIIa inhibitors
AntithrombinsAntithrombins
•• Unfractionated heparinUnfractionated heparin
•• LMWH (enoxaparin)LMWH (enoxaparin)
•• BivalirudinBivalirudin
•• FondaparinuxFondaparinux

•• The SettingsThe Settings
PCI inPCI in……
•• ACSACS
•• AMIAMI

•• Primary PCIPrimary PCI
•• Rescue PCIRescue PCI

•• Acute useAcute use
vs.vs.

•• Chronic useChronic useXXXXXXXX



PCI PharmacologyPCI Pharmacology

AspirinAspirin



AspirinAspirin

First synthesized in pure form by    First synthesized in pure form by    
Felix Hoffman of Friedr. Felix Hoffman of Friedr. 

Bayer & Co. in 1897.Bayer & Co. in 1897.

(From the German (From the German aacetylcetylspirspirsaure + chemical suffix saure + chemical suffix –– inin))



Aspirin in ACS (n=54,089)Aspirin in ACS (n=54,089)

Antiplatelet TrialistsAntiplatelet Trialists’’ Collaboration. BMJ 1994;308:81Collaboration. BMJ 1994;308:81––106106

Prior MIPrior MI 1111 1330/9677 (13.7%)1330/9677 (13.7%) 1693/9914 (17.1%)1693/9914 (17.1%) 25%25%

Acute MIAcute MI 99 992/9388 (10.6%)992/9388 (10.6%) 1348/9385 (14.4%)1348/9385 (14.4%) 29%29%

Prior Stroke/TIAPrior Stroke/TIA 1818 1076/5837 (18.4%)1076/5837 (18.4%) 1301/5870 (22.2%)1301/5870 (22.2%) 22%22%

Unstable AnginaUnstable Angina 77 182/1991 (9.1%)182/1991 (9.1%) 285/2027 (14.1%)285/2027 (14.1%) 45%45%

CategoryCategory
of trialof trial

N ofN of
trialstrials

AntiAnti--
plateletplatelet

AdjustedAdjusted
controlscontrols

Odds ratio & CIOdds ratio & CI
(Antiplatelet:(Antiplatelet:

Control)Control)

% odds% odds
reductionreduction

(SD)(SD)

MI, Stroke, or Vascular DeathMI, Stroke, or Vascular Death

00 0.50.5 1.01.0 1.51.5 2.02.0
AntiplateletAntiplatelet

therapytherapy
betterbetter

AntiplateletAntiplatelet
therapytherapy
worseworse



PCI PharmacologyPCI Pharmacology
ThienopyridinesThienopyridinesThienopyridines

TiclopidineTiclopidine
(Ticlid)(Ticlid)

ClopidogrelClopidogrel
(Plavix)(Plavix)

300 mg 300 mg 
pill also pill also 

approvedapproved

PrasugrelPrasugrel
(Effient)(Effient)

60 mg load60 mg load
10 mg QD10 mg QD

Approved in Approved in 
EUEU



CURE Trial InvestigatorsCURE Trial Investigators. N . N Engl J MedEngl J Med 2001;345:4942001;345:494––502.502.
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Placebo + Aspirin* Placebo + Aspirin* 
(n = 6303)(n = 6303)

11.4%11.4%

Clopidogrel + Aspirin*Clopidogrel + Aspirin*
(n = 6259)(n = 6259)

9.3%9.3%

P<0.001P<0.001

20%20%↓↓

* * In combination with standard therapyIn combination with standard therapy

CURECURE
12,562 pts with ACS were treated with aspirin and randomized to 12,562 pts with ACS were treated with aspirin and randomized to 

clopidogrel vs. placebo and followed for up to 12 months clopidogrel vs. placebo and followed for up to 12 months 
Primary endpoint = CV Death, MI, or Stroke Primary endpoint = CV Death, MI, or Stroke 



CURECURE
12,562 pts with ACS were treated with aspirin and randomized to 12,562 pts with ACS were treated with aspirin and randomized to 

clopidogrel vs. placebo and followed for up to 12 months clopidogrel vs. placebo and followed for up to 12 months 

ASA + ClopidogrelASA + Clopidogrel ASA + PlaceboASA + Placebo PP
CV death, MI, strokeCV death, MI, stroke 9.3%9.3% 11.4%11.4% <0.001<0.001
CV death, MI, stroke, CV death, MI, stroke, 
refractory ischemiarefractory ischemia 16.5%16.5% 18.8%18.8% <0.001<0.001

-- CV deathCV death 5.1%5.1% 5.5%5.5% NSNS
-- MIMI 5.2%5.2% 6.7%6.7% <0.05<0.05
-- StrokeStroke 1.2%1.2% 1.4%1.4% NSNS
-- Refractory ischemiaRefractory ischemia 8.7%8.7% 9.3%9.3% NSNS

Non CV deathNon CV death 0.7%0.7% 0.7%0.7% NSNS
Bleeding events, anyBleeding events, any 8.5%8.5% 5.0%5.0% <0.001<0.001

-- MajorMajor 3.7%3.7% 2.7%2.7% 0.0010.001
-- MinorMinor 5.1%5.1% 2.4%2.4% <0.001<0.001

Primary endpoint = CV Death, MI, or Stroke Primary endpoint = CV Death, MI, or Stroke 

CURE Trial InvestigatorsCURE Trial Investigators. N . N Engl J MedEngl J Med 2001;345:4942001;345:494––502502



PCI was performed PCI was performed 
in 2658 pts (21%): in 2658 pts (21%): 1 Yr CV Death or MI1 Yr CV Death or MI

A=median time to PCI; B=open label clopidogrel for 30 d after PCA=median time to PCI; B=open label clopidogrel for 30 d after PCII
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P=0.002P=0.002ClopidogrelClopidogrel

PlaceboPlacebo 12.6%12.6%

8.8%8.8%

31%31%
Relative RiskRelative Risk

ReductionReduction

10
days

Mehta, SR et al. Mehta, SR et al. Lancet Lancet 2001;21:20332001;21:2033––4141



PCIPCI--CURECURE
CV Death or MI at Various IntervalsCV Death or MI at Various Intervals

RRR            31%RRR            31%↓↓ 32%32%↓↓ 34%34%↓↓ 21%21%↓↓

P=0.002P=0.002

Mehta, SR et al. Mehta, SR et al. Lancet Lancet 2001;21:20332001;21:2033––4141



Clopidogrel PretreatmentClopidogrel Pretreatment
Prior to Elective CABGPrior to Elective CABG

Clopidogrel Clopidogrel 
(n=59)(n=59)

No Clopidogrel No Clopidogrel 
(n=165)(n=165) PP--valuevalue

CT output 1CT output 1stst 2424ºº 12241224 840840 0.0010.001
Transfusions anyTransfusions any 85%85% 61%61% 0.0010.001

-- RBC anyRBC any 79%79% 58%58% 0.0040.004
-- RBC mean URBC mean U 2.512.51 1.741.74 0.0360.036
-- Platelet anyPlatelet any 51%51% 18%18% 0.0010.001
-- Plat mean UPlat mean U 0.860.86 0.240.24 0.0010.001

Reop for bleedReop for bleed 6.8%6.8% 0.6%0.6% 0.020.02
Extubate <8Extubate <8ºº 54%54% 76%76% 0.0020.002
LOS LOS ≤≤5 days5 days 34%34% 47%47% 0.090.09

Hongo RH, et al. Hongo RH, et al. JACCJACC 2002;40:2312002;40:231––7.7.



ACUITY: Impact of Thienopyridine 
Exposure Prior to CABG (n=1,539 pts)

ACUITY: Impact of Thienopyridine 
Exposure Prior to CABG (n=1,539 pts)

P=0.05
P=0.01

P=0.71

P=0.98

Ebrahimi et al, In press



Healthy Volunteer Crossover StudyHealthy Volunteer Crossover Study
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TRITONTRITON--TIMITIMI--3838
13,608 pts with ACS (unstable angina, NSTEMI, acute STEMI, or re13,608 pts with ACS (unstable angina, NSTEMI, acute STEMI, or recent STEMI) cent STEMI) 

undergoing PCI with known coronary anatomy (except for primary Pundergoing PCI with known coronary anatomy (except for primary PCI pts) were CI pts) were 
treated with aspirin and randomized to clopidogrel 300 mg load +treated with aspirin and randomized to clopidogrel 300 mg load + 75 mg qd vs. 75 mg qd vs. 
prasugrel 60 mg load + 10 mg qd and followed for 6prasugrel 60 mg load + 10 mg qd and followed for 6--15 mos (median 12 mos) 15 mos (median 12 mos) 

Wiviott SD et al. Wiviott SD et al. NEJM 2007;357:2001NEJM 2007;357:2001--1515
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TRITONTRITON--TIMITIMI--3838
Definite or probable stent thrombosis              Definite or probable stent thrombosis              

in 12,844 pts receiving any stentin 12,844 pts receiving any stent

00

0.50.5

1.01.0

1.51.5

2.02.0

2.52.5

00 5050 100100 150150 200200 250250 300300 350350 400400 450450

HR [95%CI]HR [95%CI]
0.48 [0.360.48 [0.36--0.64] 0.64] 

P<0.0001P<0.0001

2.4% 2.4% 

1.1%1.1%

DAYSDAYS

Wiviott SD et al. Wiviott SD et al. Lancet. 2008;371:1353-63

Definite ST: 0.9% vs. 
2.0%

HR 0.42 [0.31, 0.59
P<0.0001

Definite ST: 0.9% vs. 
2.0%

HR 0.42 [0.31, 0.59
P<0.0001

CLOPIDOGREL PRASUGREL



TRITONTRITON--TIMITIMI--3838
Prasugrel Prasugrel 
(n=6813)(n=6813)

Clopidogrel Clopidogrel 
(n=6795)(n=6795) HR [95%CI]HR [95%CI] PP

CV death, MI, strokeCV death, MI, stroke 9.9%9.9% 12.1%12.1% 0.81 [0.73, 0.90]0.81 [0.73, 0.90] <0.001<0.001

-- CV deathCV death 2.1%2.1% 2.4%2.4% 0.89 [0.70, 1.12]0.89 [0.70, 1.12] 0.310.31

-- Nonfatal MINonfatal MI 7.3%7.3% 9.5%9.5% 0.76 [0.67, 0.85]0.76 [0.67, 0.85] <0.001<0.001

-- Non fatal strokeNon fatal stroke 1.0%1.0% 1.0%1.0% 1.02 [0.71, 1.45]1.02 [0.71, 1.45] 0.930.93

Urgent TVRUrgent TVR 2.5%2.5% 3.7%3.7% 0.66 [0.54, 0.81]0.66 [0.54, 0.81] <0.001<0.001

Death, allDeath, all--causecause 3.0%3.0% 3.2%3.2% 0.95 [0.78, 1.16]0.95 [0.78, 1.16] 0.640.64

TIMI bleed, major or minorTIMI bleed, major or minor 5.0%5.0% 3.8%3.8% 1.31 [1.11, 1.56]1.31 [1.11, 1.56] 0.0020.002

-- Major, CABG relatedMajor, CABG related 13.4%13.4% 3.2%3.2% 4.73 [1.90, 11.82]4.73 [1.90, 11.82] <0.001<0.001

-- Major, non CABG relatedMajor, non CABG related 2.4%2.4% 1.8%1.8% 1.32 [1.03, 1.68]1.32 [1.03, 1.68] 0.030.03

-- LifeLife--threateningthreatening 1.4%1.4% 0.9%0.9% 1.52 [1.08, 2.13]1.52 [1.08, 2.13] 0.010.01

-- FatalFatal 0.4%0.4% 0.1%0.1% 4.19 [1.58, 11.11]4.19 [1.58, 11.11] 0.0020.002

-- Requiring transfusionRequiring transfusion 4.0%4.0% 3.0%3.0% 1.34 [1.11, 1.63]1.34 [1.11, 1.63] <0.001<0.001

Wiviott SD et al. Wiviott SD et al. NEJM 2007;357:2001NEJM 2007;357:2001--1515



PCI PharmacologyPCI Pharmacology
Antithrombins I:

Unfractionated Heparin 
and Enoxaparin

Antithrombins I:
Unfractionated Heparin 

and Enoxaparin



Unfractionated Heparin in ACS (N=1353)Unfractionated Heparin in ACS (N=1353)

Oler et al. Oler et al. JAMA JAMA 1996;276:8111996;276:811––66

0.10.1 11 1010

RR: Death/MIRR: Death/MI

ASA AloneASA AloneHeparin + ASAHeparin + ASA

TherouxTheroux

RISCRISC

Cohen Cohen ’’9090

ATACSATACS

HoldrightHoldright

GurfinkelGurfinkel
Summary Relative Risk

0.67 (0.44–0.1.02)

55/698 = 7.9%55/698 = 7.9% 68/655=10.4%68/655=10.4%



Antithrombin Choices for PCI, ACS and AMIAntithrombin Choices for PCI, ACS and AMI
LMW HeparinLMW Heparin

BivalirudinBivalirudinFondaparinuxFondaparinux

Unfractionated heparinUnfractionated heparin



Timing of cathTiming of cath
Clopidogrel useClopidogrel use

GP IIb/IIIa Rx GP IIb/IIIa Rx 
Agent
Timing

EnoxaparinEnoxaparin
1 mg/kg SQ1 mg/kg SQ

UF heparinUF heparin
60 U/kg60 U/kg

Invasive 
Management 

Strategy

Primary Endpoint:Primary Endpoint:
Death / MI at 30 daysDeath / MI at 30 days

n = 10,027
467 sites

12 countries

2/3 of :
• Age > 60
• (+) ST ↓
• (+) biomarkers

2/3 of :
• Age > 60
• (+) ST ↓
• (+) biomarkers

Per MD

Ferguson JJ et al. Ferguson JJ et al. JAMAJAMA. 2004;292:45. 2004;292:45––5454

High-risk ACS patients



SYNERGYSYNERGY
Enoxaparin vs. Heparin in 10,027 High Risk ACS PtsEnoxaparin vs. Heparin in 10,027 High Risk ACS Pts
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Enoxaparin (n = 4992)

Inclusion: 2/3 age Inclusion: 2/3 age ≥≥60, EKG60, EKG∆∆ or troponin/CKMB+ (85%)or troponin/CKMB+ (85%)
Early invasive strategy (92% cath, 46% PCI, 19% CABG)Early invasive strategy (92% cath, 46% PCI, 19% CABG)
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p = 0.11p = 0.11
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p = 0.16p = 0.16
p = 0.40p = 0.40

Ferguson JJ et al. Ferguson JJ et al. JAMAJAMA. 2004;292:45. 2004;292:45––5454



PCI PharmacologyPCI Pharmacology

Antithrombins II:
Fondaparinux

Antithrombins II:
Fondaparinux



Fondaparinux:Fondaparinux: An Indirect Synthetic An Indirect Synthetic 
Factor Xa Inhibitor Factor Xa Inhibitor –– Activates ATIII Activates ATIII 

IIaII

Fibrinogen Fibrin clot

Extrinsic 
pathway

Intrinsic
pathway

ATAT XaXaATAT ATAT

Fondaparinux 

XaXa

Antithrombin

Adapted from Turpie AGG et al. Adapted from Turpie AGG et al. NEJM NEJM 2001;344:619.2001;344:619.

THROMBINTHROMBIN

TT1/21/2 = 15= 15––18 hrs18 hrs

XX



OASISOASIS--55
Fondaparinux vs Enoxaparin in ACSFondaparinux vs Enoxaparin in ACS

p<0.0001p<0.0001

p<0.0001p<0.0001 p<0.0001p<0.0001

p=0.07p=0.07

p=0.05p=0.05

p=0.05p=0.05

Yusuf S et al. Yusuf S et al. NEJMNEJM 2006;354:14642006;354:1464––7676

20,078 pts with unstable angina or NSTEMI; 20,078 pts with unstable angina or NSTEMI; 70% troponin +70% troponin +



OASIS 5: Select FeaturesOASIS 5: Select Features
EnoxaparinEnoxaparin
(n=10,021)(n=10,021)

FondaparinuxFondaparinux
(n=10,057)(n=10,057)

N days on drugN days on drug 5.2 5.2 ±± 2.32.3 5.4 5.4 ±± 2.42.4
Hospital meds and proceduresHospital meds and procedures
AngiographyAngiography 63.1%63.1% 63.5%63.5%
PCIPCI 34.3%34.3% 34.3%34.3%
CABGCABG 9.0%9.0% 9.6%9.6%
Clopidogrel/ticlopidineClopidogrel/ticlopidine 67.2%67.2% 67.6%67.6%
GP IIb/IIIaGP IIb/IIIa 17.6%17.6% 18.6%18.6%

-- during PCIduring PCI 41.0%41.0% 41.7%41.7%
Unfractionated heparinUnfractionated heparin 31.2%31.2% 22.0%22.0%

Yusuf S et al. Yusuf S et al. NEJMNEJM 2006;354:14642006;354:1464––7676



OASISOASIS--55
Fondaparinux vs. Enoxaparin in ACSFondaparinux vs. Enoxaparin in ACS

Outcome in pts undergoing PCI within first 8 days (N=6239)Outcome in pts undergoing PCI within first 8 days (N=6239)

EnoxaparinEnoxaparin
(n = 3104)(n = 3104)

FondaparinuxFondaparinux
(n = 3135)(n = 3135)

Unfractionated heparinUnfractionated heparin 55.555.5 20.820.8
GP IIb/IIIa inhibitorGP IIb/IIIa inhibitor 41.041.0 41.741.7
ThienopyridineThienopyridine 74.674.6 74.974.9
Acute closure, new thrombus, Acute closure, new thrombus, 
dissection or no reflowdissection or no reflow 5.25.2 6.06.0

CatheterCatheter--related thrombi (CEC)related thrombi (CEC) 0.40.4 0.90.9
Death, MI or stroke (30 days)Death, MI or stroke (30 days) 7.37.3 7.47.4
Major bleedingMajor bleeding 5.4 5.4 2.82.8

P=0.008P=0.008

Yusuf S et al. Yusuf S et al. NEJMNEJM 2006;354:14642006;354:1464––7676



OASIS 6:OASIS 6: Fondaparinux During Primary PCIFondaparinux During Primary PCI

30 day events30 day events UFH UFH 
(n=1,898)(n=1,898)

Fonda Fonda 
(n=1,890)(n=1,890) P valueP value

Catheter thrombusCatheter thrombus 0%0% 1.2%1.2% <0.001<0.001

Coronary complications*Coronary complications* 11.9%11.9% 14.3%14.3% 0.040.04

Death or MIDeath or MI 4.9%4.9% 6.0%6.0% 0.130.13

Severe bleedSevere bleed 0.5%0.5% 0.8%0.8% 0.160.16

3,788 pts with STEMI undergoing primary PCI were randomized 3,788 pts with STEMI undergoing primary PCI were randomized 
to UFH for 4to UFH for 4--48 hrs vs. fondaparinux 2.5 mg SQ QD              48 hrs vs. fondaparinux 2.5 mg SQ QD              

for up to 8 days in a placebofor up to 8 days in a placebo--controlled doublecontrolled double--blind trialblind trial

** Abrupt coronary closure, new angio thrombus,  catheter Abrupt coronary closure, new angio thrombus,  catheter 
thrombus, no reflow, dissection, or perforationthrombus, no reflow, dissection, or perforation

Yusuf S et al. Yusuf S et al. JAMAJAMA 2006;295:15192006;295:1519––3030



PCI PharmacologyPCI Pharmacology

Antithrombins III:
Bivalirudin

Antithrombins III:
Bivalirudin



BivalirudinBivalirudin
Bivalent Synthetic Direct Thrombin InhibitorBivalent Synthetic Direct Thrombin Inhibitor

•• Specifically inhibitsSpecifically inhibits
Fluid phase thrombinFluid phase thrombin
ClotClot--bound thrombinbound thrombin
ThrombinThrombin--mediated mediated 
Platelet aggregationPlatelet aggregation

•• ReversibleReversible
•• TT0.50.5 25 minutes25 minutes

Bivalirudin

Topol EJ: Textbook of Interventional CardiologyTopol EJ: Textbook of Interventional Cardiology



ACUITY: First RandomizationACUITY: First Randomization

*Stratified by pre-angiography thienopyridine use or administration*Stratified by pre-angiography thienopyridine use or administration

Moderate and high risk unstable angina or NSTEMI 
undergoing an invasive strategy (N = 13,819)

Moderate and high risk unstable angina or NSTEMI 
undergoing an invasive strategy (N = 13,819)

Moderate
and high
risk ACS

(n=13,819)
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Aspirin in all
Clopidogrel

dosing and timing
per local practice

Aspirin in all
Clopidogrel

dosing and timing
per local practice

UFH/Enox
+ GP IIb/IIIa
(n=4,603)

Bivalirudin
+ GP IIb/IIIa
(n=4,604)

Bivalirudin
Alone 

(n=4,612)

R*

Medical
management

PCI

CABG

56%

11%

33%

Stone GW et al. NEJM 2006;355:2203-16



Ischemic Composite EndpointIschemic Composite Endpoint
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Estimate P
(log rank)7.4%UFH/Enoxaparin + IIb/IIIa (N=4603)

Bivalirudin + IIb/IIIa (N=4604) 0.377.9%
Bivalirudin alone (N=4612) 0.308.0%

UFH/Enoxaparin + GPI vs. Bivalirudin + GPI vs. Bivalirudin AloneUFH/Enoxaparin + GPI vs. Bivalirudin + GPI vs. Bivalirudin Alone

Stone GW et al. NEJM 2006;355:2203-16



Major Bleeding EndpointMajor Bleeding Endpoint
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Estimate P
(log rank)5.7%UFH/Enoxaparin + IIb/IIIa (N=4603)

Bivalirudin + IIb/IIIa (N=4604) 0.415.3%
Bivalirudin alone (N=4612) <0.00013.1%

UFH/Enoxaparin + GPI vs. Bivalirudin + GPI vs. Bivalirudin AloneUFH/Enoxaparin + GPI vs. Bivalirudin + GPI vs. Bivalirudin Alone

Stone GW et al. NEJM 2006;355:2203-16



Bleeding EndpointsBleeding Endpoints
UFH/Enoxaparin UFH/Enoxaparin 

+ GP IIb/IIIa+ GP IIb/IIIa
(N=4,603)(N=4,603)

Bivalirudin           Bivalirudin           
+ GP IIb/IIIa+ GP IIb/IIIa
(N=4,604)(N=4,604)

Bivalirudin                  Bivalirudin                  
alonealone

(N=4,612)(N=4,612)

PP
ValueValue

ACUITY ScaleACUITY Scale
-- Major Bleed, allMajor Bleed, all 11.8%11.8% 11.1%11.1% 9.1%9.1% <0.001<0.001

-- Major, nonMajor, non--CABGCABG 5.7%5.7% 5.3%5.3% 3.0%3.0% <0.001<0.001

-- Minor, nonMinor, non--CABGCABG 21.6%21.6% 21.7%21.7% 12.8%12.8% <0.001<0.001

TIMI ScaleTIMI Scale

-- AnyAny 6.6%6.6% 6.5%6.5% 4.0%4.0% <0.001<0.001

-- MajorMajor 1.9%1.9% 1.7%1.7% 0.9%0.9% <0.001<0.001

-- MinorMinor 6.4%6.4% 6.1%6.1% 3.7%3.7% <0.001<0.001

Blood transfusionBlood transfusion 2.7%2.7% 2.6%2.6% 1.6%1.6% <0.001<0.001

ThrombocytopeniaThrombocytopenia 11.1%11.1% 10.8%10.8% 9.9%9.9% 0.01*0.01*

*P value for Bivalirudin alone vs. GP IIb/IIIa inhibitor based regimen*P value for Bivalirudin alone vs. GP IIb/IIIa inhibitor based regimen
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UFH/Enoxaparin + GPI vs. Bivalirudin AloneUFH/Enoxaparin + GPI vs. Bivalirudin Alone
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UFH/Enox+GPI Bivalirudin alone

RR [95%CI] = 
0.81 [0.70-0.94)

RR [95%CI] = 
0.97 [0.80-1.17)

RR [95%CI] = 
0.53 [0.41-0.68)

RR [95%CI] = 
1.01 [0.83-1.23)

RR [95%CI] = 
1.29 [1.03-1.63)

RR [95%CI] = 
0.60 [0.42-0.86)

Thienopyridine
pre angio/interv (n=5,753)

No thienopyridine
pre angio/interv (n=3,304)

Net benefit Pint=0.08; Ischemic composite Pint=0.054; Major bleed Pint=0.53

Impact of Thienopyridine Pre-Administration



HHarmonizing armonizing OOutcomes with utcomes with RRevascularevascularizizatiationon and and SStents in tents in AMIAMI

3602 pts with STEMI with symptom onset 3602 pts with STEMI with symptom onset ≤≤12 hours12 hours

UFH + GP IIb/IIIa inhibitorUFH + GP IIb/IIIa inhibitor
(abciximab or eptifibatide)(abciximab or eptifibatide)

Bivalirudin monotherapyBivalirudin monotherapy
((±± provisional GP IIb/IIIa)provisional GP IIb/IIIa)

Aspirin, thienopyridineAspirin, thienopyridine
R 

1:1

Emergent angiography, followed by triage to primary PCI, CABG orEmergent angiography, followed by triage to primary PCI, CABG or medical therapymedical therapy

3006 pts eligible for stent randomization3006 pts eligible for stent randomization
R 

1:3

Bare metal EXPRESS stentBare metal EXPRESS stent PaclitaxelPaclitaxel--eluting TAXUS stenteluting TAXUS stent

Clinical FU at 30 days, 6 months,
1 year, and then yearly through 5 years

Clinical FU at 30 days, 6 months,
1 year, and then yearly through 5 years



Diff = Diff = 0.0% [-1.6, 1.5]
RR = 0.99RR = 0.99 [0.76, 1.30]

PPsupsup = 0.95= 0.95

Primary Outcome Measures (ITT)

Diff = Diff = -3.3% [-5.0, -1.6]
RR = RR = 0.60 [0.46, 0.77]

PPNINI ≤≤ 0.00010.0001
PPsupsup ≤≤ 0.00010.0001

Diff = Diff = -2.9% [-4.9, -0.8]
RR = RR = 0.76 [0.63, 0.92]

PPNINI ≤≤ 0.00010.0001
PPsupsup = 0.005= 0.005

1° endpoint 1° endpoint

**Not related to CABGNot related to CABG
**MACE; Death, reMI,**MACE; Death, reMI,
iTVR , or strokeiTVR , or stroke

Stone GW et al. NEJM 2008;358:2218Stone GW et al. NEJM 2008;358:2218--3030



Thrombocytopenia

P = 0.02P = 0.02

P = 0.04P = 0.04

P = 0.002P = 0.002

<100,000 cells/mm3 <20,000 cells/mm3<50,000 cells/mm3

Stone GW et al. NEJM 2008;358:2218Stone GW et al. NEJM 2008;358:2218--3030



1-Year All-Cause Mortality

Number at risk
Bivalirudin alone
Heparin+GPIIb/IIIa
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Time in Months

0 1 2 3 4 5 6 7 8 9 10 11 12

Bivalirudin alone (n=1800)
Heparin + GPIIb/IIIa (n=1802) 4.8%

3.4%

Diff [95%CI] = 
-1.5% [-2.8,-0.1]
HR [95%CI] =

0.69 [0.50, 0.97] 
P=0.029

3.1%

2.1%

∆ = 1.0%
P=0.049

∆ = 1.4%

Mehran R. TCT 2008Mehran R. TCT 2008



1-Year Mortality: Cardiac and Non Cardiac

Number at riskNumber at risk
Bivalirudin aloneBivalirudin alone
Heparin+GPIIb/IIIaHeparin+GPIIb/IIIa

Bivalirudin alone (n=1800)Bivalirudin alone (n=1800)
Heparin + GPIIb/IIIa (n=1802)Heparin + GPIIb/IIIa (n=1802)

18001800 17051705 16841684 16691669 15201520
18021802 16781678 16631663 16461646 14861486

CardiacCardiac

Non CardiacNon Cardiac
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3.8%

2.1%

1.3%
1.1%

HR [95%CI] =
0.57 [0.38, 0.84] 

P=0.005

2.9%

1.8%
∆ = 1.1%
P=0.03

∆ = 1.7%

Mehran R. TCT 2008Mehran R. TCT 2008



Core Pharmacotherapy to Support Core Pharmacotherapy to Support 
Primary PCI in STEMIPrimary PCI in STEMI

Immediate angiography
followed by PCI if 

appropriate (~90%)

Aspirin 324 mg chewed 
Clopidogrel* 600 mg load
Bivalirudin 0.75 mg/kg IV 

or UFH 2500-5000 U IV

Ambulance or Ambulance or 
emergency roomemergency room

Cath labCath lab
Bivalirudin 0.75 mg/kg IV 
+ 1.75 mg/kg/hr; d/c post 

PCI
**Consider prasugrel 60 mgConsider prasugrel 60 mg

in pts with low/mod bleeding riskin pts with low/mod bleeding risk



Early angiography
(mod and high risk pts)

Aspirin 
Clopidogrel

Aspirin 
Clopidogrel* 
pre angio/PCI

(preferred)

Aspirin 
Clopidogrel* 
pre angio/PCI

(preferred)

Bivalirudin aloneBivalirudin alone
(provisional GPI)(provisional GPI)

±± FondaparinuxFondaparinux

Aspirin 
No clopidogrel*

pre loading

UFH + deferred UFH + deferred 
GPI for PCIGPI for PCI

No or delayed 
angio (low risk pts)

Bivalirudin aloneBivalirudin alone
(provisional GPI)(provisional GPI)

OROR
If PCIIf PCI

Core Pharmacotherapy in NSTEMICore Pharmacotherapy in NSTEMI

**Consider prasugrel 60 mgConsider prasugrel 60 mg
in pts with low/mod bleeding riskin pts with low/mod bleeding risk


