
Columbia University Medical CenterColumbia University Medical Center
Cardiovascular Research FoundationCardiovascular Research Foundation

Taking the EvidenceTaking the Evidence--Based Based 
Approach to ACSApproach to ACS

Examination of New Trial Data Examination of New Trial Data 

Gregg W. Stone, MDGregg W. Stone, MD



Core Pharmacotherapy to Support an Core Pharmacotherapy to Support an 
Invasive Strategy in ACSInvasive Strategy in ACS
Upstream and periUpstream and peri--proceduralprocedural

Aspirin Aspirin 
Clopidogrel pre or post angio/PCIClopidogrel pre or post angio/PCI

Unfractionated heparin +Unfractionated heparin +
GP IIb/IIIa inhibitor (GPI) GP IIb/IIIa inhibitor (GPI) –– upfront or PCIupfront or PCI

The New OptionsThe New OptionsThe New Options

EnoxaparinEnoxaparin
(+ GPI)(+ GPI)

Bivalirudin aloneBivalirudin alone
(Provisional GPI)(Provisional GPI)

FondaparinuxFondaparinux
(+ GPI)(+ GPI)

Trial:Trial: SYNERGYSYNERGY OASISOASIS--55 ACUITYACUITY



ISARISAR--REACT 2REACT 2
Placebo-controlled randomized trial of abciximab in 2,022 

ACS pts pre-loaded with 600 mg clopidogrel for ≥2 hrs
Inclusion: ACS with troponin +, ST changes, or new LBBB

Placebo-controlled randomized trial of abciximab in 2,022 
ACS pts pre-loaded with 600 mg clopidogrel for ≥2 hrs

Inclusion: ACS with troponin +, ST changes, or new LBBB
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Placebo + UFH 140 U/kg (n=1010)
Abciximab + UFH 70 U/kg (n=1012)

Kastrati A et al. JAMA 2006;295:1531Kastrati A et al. JAMA 2006;295:1531--8 8 

RR = 0.75
[0.58 – 0.97]

p = 0.03
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ISARISAR--REACT 2REACT 2

Kastrati A et al. JAMA 2006;295:1531Kastrati A et al. JAMA 2006;295:1531--8 8 

Placebo-controlled randomized trial of abciximab in 2,022 
ACS pts pre-loaded with 600 mg clopidogrel for ≥2 hrs

Inclusion: ACS with troponin +, ST changes, or new LBBB

Placebo-controlled randomized trial of abciximab in 2,022 
ACS pts pre-loaded with 600 mg clopidogrel for ≥2 hrs

Inclusion: ACS with troponin +, ST changes, or new LBBB

P<0.05P<0.05



Unfractionated heparinUnfractionated heparin

+ GP IIb/IIIa inhibitors+ GP IIb/IIIa inhibitors

LMW heparinLMW heparin

+ GP IIb/IIIa inhibitors+ GP IIb/IIIa inhibitors

FondaparinuxFondaparinux

+ GP IIb/IIIa inhibitors+ GP IIb/IIIa inhibitors

BivalirudinBivalirudin

alonealone

AntiAnti--thrombin Alternatives for Patients thrombin Alternatives for Patients 
with ACS and Those Undergoing PCIwith ACS and Those Undergoing PCI



Overcoming Limitations of HeparinsOvercoming Limitations of Heparins



SYNERGY TrialSYNERGY Trial
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Enoxaparin (n = 4992)

Enoxaparin vs. Heparin in 10,027Enoxaparin vs. Heparin in 10,027 High Risk ACS PtsHigh Risk ACS Pts
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)

SYNERGY Investigators. SYNERGY Investigators. JAMAJAMA 2004;292:452004;292:45--5454
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OASISOASIS--55
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Enoxaparin (n=10,021)
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Fondaparinux vs Enoxaparin in ACSFondaparinux vs Enoxaparin in ACS
20,078 Pts with Unstable Angina or NSTEMI within 48 hrs20,078 Pts with Unstable Angina or NSTEMI within 48 hrs

70% troponin +70% troponin +

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. NEJM 2006;354:1464Yusuf S et al. NEJM 2006;354:1464--7676



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
InIn--hospital medications and procedureshospital medications 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. NEJM 2006;354:1464Yusuf S et al. NEJM 2006;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)

Enoxaparin
(n = 3104)

Fondaparinux
(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 0.9*0.9*

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
Yusuf S et al. NEJM 2006;354:1464Yusuf S et al. NEJM 2006;354:1464--7676 **P=0.008P=0.008



OASIS 6:OASIS 6: Fondaparinux During Primary PCIFondaparinux During Primary PCI
3,788 pts with STEMI undergoing primary PCI were 3,788 pts with STEMI undergoing primary PCI were 

randomized to UFH for 24randomized to UFH for 24--48 hrs vs. the factor Xa inhibitor 48 hrs vs. the factor Xa inhibitor 
fondaparinux 2.5 mg SQ QD for up to 8 days in a placebofondaparinux 2.5 mg SQ QD for up to 8 days in a placebo--

controlled doublecontrolled double--blind trialblind trial

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

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

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

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

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

Yusuf S et al. JAMA 2006;295:1519Yusuf S et al. JAMA 2006;295:1519--3030



Moderate
and high
risk ACS

(n=13,819)

Bivalirudin in ACS: ACUITYBivalirudin in ACS: ACUITY
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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*

*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)

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



Net Clinical Outcome Composite EndpointNet Clinical Outcome Composite Endpoint

0

5

10

15

0 5 10 15 20 25 30 35

C
um

ul
at

iv
e 

Ev
en

ts
 (%

)

Days from Randomization

Estimate P
(log rank)11.9%UFH/Enoxaparin + IIb/IIIa (N=4603)

Bivalirudin + IIb/IIIa (N=4604) 0.8911.9%
Bivalirudin alone (N=4612) 0.01410.3%

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
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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
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RR [95%CI]
1.00 [0.67-1.49]

Composite Ischemia: ISAR-REACT-2 Pts (N=2,022) vs.
ACUITY “ISAR-REACT-2 Like” Pts (N=1,358)

Troponin+ PCI pts, thienopyridine prior to PCI,                 
GPI started after angiography but before PCI 

Composite Ischemia: ISAR-REACT-2 Pts (N=2,022) vs.
ACUITY “ISAR-REACT-2 Like” Pts (N=1,358)

Troponin+ PCI pts, thienopyridine prior to PCI,                 
GPI started after angiography but before PCI 

RR [95%CI]
0.71 [0.54-10.95]

UFH alone UFH + GPI Bivalirudin alone
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RR [95%CI]
0.29 [0.13-0.69]

TIMI Major Bleeding: ISAR-REACT-2 Pts (N=2,022) vs.
ACUITY “ISAR-REACT-2 Like” Pts (N=1,358)

Troponin+ PCI pts, thienopyridine prior to PCI,                 
GPI started after angiography but before PCI 

TIMI Major Bleeding: ISAR-REACT-2 Pts (N=2,022) vs.
ACUITY “ISAR-REACT-2 Like” Pts (N=1,358)

Troponin+ PCI pts, thienopyridine prior to PCI,                 
GPI started after angiography but before PCI 

RR [95%CI]
1.00 [0.50-2.08]

UFH alone UFH + GPI Bivalirudin alone

In-hospital 30 days
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RR [95%CI]
0.51 [0.27-0.95]

Blood transfusions: ISAR-REACT-2 Pts (N=2,022) vs.
ACUITY “ISAR-REACT-2 Like” Pts (N=1,358)

Troponin+ PCI pts, thienopyridine prior to PCI,                 
GPI started after angiography but before PCI 

Blood transfusions: ISAR-REACT-2 Pts (N=2,022) vs.
ACUITY “ISAR-REACT-2 Like” Pts (N=1,358)

Troponin+ PCI pts, thienopyridine prior to PCI,                 
GPI started after angiography but before PCI 

RR [95%CI]
1.25 [0.70-2.23]

UFH alone UFH + GPI Bivalirudin alone

In-hospital 30 days



Aspirin Aspirin 
ClopidogrelClopidogrel

Aspirin Aspirin 
Clopidogrel Clopidogrel 

pre angio/PCIpre angio/PCI
(preferred)(preferred)

Bivalirudin aloneBivalirudin alone
(provisional GPI)(provisional GPI)

±± FondaparinuxFondaparinux

Aspirin Aspirin 
No clopidogrel No clopidogrel 

pre loadingpre loading

UFH + deferred UFH + deferred 
GPI for PCIGPI for PCI

Early angiography
(mod and high risk pts)

Early angiographyEarly angiography
(mod and high risk pts)(mod and high risk pts)

No or delayed 
angio (low risk pts)

No or delayed No or delayed 
angio (low risk pts)angio (low risk pts)

Bivalirudin aloneBivalirudin alone
(provisional GPI)(provisional GPI)

OROR
If PCIIf PCI

Core Pharmacotherapy to Support an Core Pharmacotherapy to Support an 
Invasive Strategy in ACS: Invasive Strategy in ACS: Paradigm ShiftParadigm Shift


