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Prognosis in ACS

PURSUIT trial data



Mortality in Non-ST  ACS Patients With
Myocardial Infarction During Hospitalization

Fintel D, ACC, 2000

18.3%

5.5%

12.8% 

(P = 0.0001)

Patients with MI within 

72 hours (n=593)

Patients without MI within 

72 hours (n=8,868)
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Patients with Diabetes Have Similar Risk 

of Death as Those Who Have Had a Prior 

MI

Haffner SM, et al. N Engl J Med. 1998;339:229-234.

*

*

(n=1059)(n=1373)

‡ ‡

*p<0.001 for 

diabetes vs 

no diabetes

‡p<0.001 for 

prior MI vs no 

prior MI

Similar risk



Management Strategies in High-Risk ACS: 
Early Invasive versus Conservative  

The FRISC-II Trial. Wallentin L, et al. Lancet. 2000;356:9-16.
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Noninvasive (n=1,234)

Invasive (n=1,222)

Invasive Noninvasive RR      (95% CI) 

2.2% 3.9% 0.57 (0.36-0.90)    p=0.016

Days
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Tactics-TIMI 18  Primary Endpoint

Death, MI, Rehosp for ACS at 6 Months



(%
)

CONS INV

Troponin T:  1oEP at 6 months

TnT cut point = 0.01 ng/ml         (54% of Pts TnT +) 

Death, MI, Rehosp ACS at 6 Months

OR=0.52
*p<0.001

Interaction
P<0.001

p=NS

*

N=414 N=396 N=463 N=495



Troponin and Mortality TIMI 18

• Troponin

• Negative

• Positive

• Negative

• Positive

• JACC 2005

• CAD Mortality

• Negative 0%

• Negative 3.1%

• Positive 5.8%

• Positive 8.6%

• P=0.012



GP IIb/IIIa Inhibitor During Medical Rx and After PCI: 
CAPTURE, PURSUIT, PRISM-PLUS

0%

2%

4%

6%

8%

10%

PCI

N=2754

P=0.001
N=12,296

P=0.001

+24 h +48 h +72 h +24 h +48 h

Boersma et al. Circulation. 1999;100:2045-2048.
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ST-Segment Depression Predicts Higher 

Risk of Mortality in ACS

30 60 90 120 150 180

10%

8%

6%

4%

2%

T-wave inversion

3.4% (n=2,723)

ST-segment elevation

6.8% (n=3,369)

ST-segment depression

8.9% (n=4,263)

Days from Randomization

% Mortality at 6 Months

The GUSTO-IIb Trial. Savonitto S, et al. JAMA. 1999;281:707-713.



Troponin Levels Predict the Risk

of Mortality in ACS

Antman EM, et al. N Engl J Med. 1996;335:1342-1349.

% Mortality* at 42 Days

(n=831) (n=174) (n=148) (n=134) (n=50) (n=67)
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<0.4 <1.0 <2.0 <5.0 <9.0 >9.0

*Unadjusted
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TIMI Risk Score

CONS 

TIMI UA Risk Score: 1oEP at 6 mos

% of Pts:   25%        60% 15%

INV

OR=0.75
CI (0.57, 1.00)

OR=0.55
CI (0.33, 0.91)



USING THE TIMI RISK SCORE TO 

PREDICT BENEFIT OF GP IIb-IIIa 

THERAPY

Morow DA,Eur HeartJ 2002;23:223-229

Number of risk factors

NNT 72 NA 17 22 6.2



CRUSADE vs. ACS Clinical Trials:

Early Mortality Rates

PURSUIT 

(n = 9,461)

PRISM-PLUS

(n = 1,915)

GUSTO IV-ACS

(n = 7,800)

CRUSADE 

(n = 41,267)

1.8% 1.9% 1.8%

4.7%

7-day mortality rate

In-hospital mortality 

rate

NEJM, 1998 

Lancet, 2001



Acute Medication Use
(within 1st 24 hours)

94%

79%

84%

36%

0%

20%

40%

60%

80%

100%

ASA Beta

Blockers

Heparin

(LMW + UFH)
GP IIb-IIIa

Inhibitors



Risk of ACS in Elderly*

* Kulkarni S et al ACC 2003 CRUSADE Presentation



LMWH vs. UFH Trials in Acute Coronary Syndrome

Death / MI / Refractory Ischemia Endpoint

0.4 1.0 2.0

FRIC 1482        Day 1-6

(Dalteparin) Day 6-45

ESSENCE 3171       Day 14

(Enoxaparin)                   Day 30

TIMI-11B 3910       Day 14

(Enoxaparin)                   Day 43

FRAXIS 2357       Day 14

(Nadroparin) Day 90

9.3            7.6        0.247        

12.3          12.3        0.99 

16.6          19.8        0.019

19.8          23.3        0.017

14.2          16.7        0.032

17.3          19.7        0.048

20.0          18.1        0.243

26.2          22.2        0.025

LMWH 

Better

UFH 

Better

1.18

0.84

1.12

1.20

1.01

0.85

0.82

0.85

Relative risk & 95% CI LMWH UFH    P value

Trial 

(LMWH) N
Timing of

Endpoint

Event Rate (%)



Enoxaparin
1mg/kg q 12 H
Subcutaneous

+ ASA

Unfr. Heparin
IV dose-adjusted

+ ASA

Follow-up visit
Day 14

Follow-up visit
Day 14

Follow-up call
Day 30

Follow-up call
Day 30

Unstable Angina
Non-Q Wave MI

Treatment Phase
min 48H, max 8 Days

Follow-up Phase

ESSENCE:  Enoxaparin in Unstable Angina and NQMI



14 days

Death, MI, recurrent angina 19.8% 16.6% 0.019                

30 days

Death, MI, recurrent angina 23.3% 19.8% 0.016

Revascularization 32.2% 27.0% 0.001

Major bleeding 7.0% 6.5%

Any bleeding 14.2% 18.4% 0.001

Endpoints
UFH

n=1564
Enoxaparin 

n=1607 p value

Cohen M et al. NEJM 1997;337:447-452.

ESSENCE Results



TIMI 11B-ESSENCE 

Meta-Analysis 1 Yr Follow-up
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HR

0.90 
(0.75,1.08)

0.91 
(0.77,1.08)

0.86 
(0.76,0.98)

0.88 
(0.80,0.97)

25.5%

22.9%

P=0.008
Log Rank

D/MI/Urg Revasc

ENOX

UFH



The INTERACT Study

720 patients UA/NSTEMI 
 Chest pain > 10 min within 24 hr

 0.5 mm ST Segment depression/ transient elevation

 Positive cardiac markers (CK-MB or troponin)

180/2.0 dose eptifibatide

Treatment Group A

UFH 70 IU/kg bolus/0.15 U/kg-hr 

(aPTT 50-70 sec)

(n = 360)

Treatment Group B

1.0 mg/kg q12 enoxaparin

(n = 360)

Endpoints:

Primary - Major/Minor TIMI Bleeding

Secondary - D/MI/recurrent ischemia

- ST segment monitoring

Goodman et al, ACC 2002



UFH Enoxaparin

P=0.031 P=0.30

Death / MI
Death / MI /

Recurrent Ischemia

P=0.064

INTERACT: 30 Day Events

UFH Enoxaparin UFH Enoxaparin

Death / MI /

Re-Ischemia with ECG Change

Goodman et al, ACC 2002
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5 Baseline IV Heparin Wean

D/C Heparin SC Heparin Wean

Baseline            1 Hour            4 Hours          24 Hours

F
 1

.2
 (

n
M

)

Becker RC. JACC  1999;34:1020

Thrombin Generation Follows Heparin 

Discontinuation in Patients with Acute Coronary 

Syndromes



Study 

Design

At least 2 of 3 required:

•Age  60

•ST  (transient) or 

•(+) CK-MB or Troponin

Enoxaparin IV Heparin

Primary endpoint: Death or MI at 30 days

High-Risk

ACS Patients

Randomize

(n = 10,000)

Early invasive strategy

Other therapy per AHA/ACC Guidelines
(ASA, -blocker, ACE, clopidogrel, GP IIb/IIIa)

60 U/kg  12 U/kg/hr (aPTT 

50-70 sec)
1 mg/kg SC Q12H



Primary 

Results 

(30 Days)

Enoxaparin UFH Unadjusted

(n = 4993) (n = 4985) P-value

Death and MI (%) 14.0 14.5 0.396 

Death (%) 3.2 3.1 0.705

MI (%) 11.7 12.7 0.135



Death and MI 

at 30 Days
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Prior Antithrombin 

Therapy: Efficacy and 

Safety
Enox   UFH

(%)       (%)

30-DAY 

DEATH / MI

BLEEDING
GUSTO Severe

TIMI Major Enox   UFH
(%)       (%)

2.9 2.4Total
(n = 9978)

14.0 14.5
9.1 7.6

3.1 1.8No Prior Rx
(n = 2440)

12.6 14.8
9.7 6.9

3.1 2.2Consistent

Therapy
(n = 6138)

13.3 15.9
9.3 7.9



Crossovers: 

Relation to 

Bleeding

TIMI MajorGUSTO Severe

(n = 9978) (n = 9180) (n =798) (n = 9978) (n = 9180) (n =798)

Enoxaparin

UFH



Systematic Overview:

30-Day Death/MI and In-

hospital Transfusions
30-DAY 

DEATH / MI

IN-HOSPITAL

TRANSFUSIONS Enox UFH

2.6% 3.3%

0.7% 0.6%

2.5% 4.3%

1.0% 0.8%

17.0% 16.0%

0.8% 0.9%ESSENCE

INTERACT

TIMI 11B

ACUTE 2

AtoZ

SYNERGY

Enox UFH

5.0% 9.0%

7.4% 8.3%

7.9% 8.1%

7.4% 7.9%

14.0% 14.5%

6.2% 7.7%



Clopidogrel

Pretreatment

Clopidogrel

No Pretreatment

0
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14.7 14.4

21.6

18.3

Tirofiban, N = 4477

Abciximab, N = 332

% Death, 

MI or

TVR

6 Months

Clopidogrel

Pretreatment

Clopidogrel

No Pretreatment

0

1

2

3

4

5

1.8 1.7

4.6

2.8

Tirofiban

Abciximab

% 

Death

1 Year 

Chan A, et al. J Am Coll Cardiol. 2003;42:1188-95.

TARGET: Clopidogrel Pre-PCI



Zidar F, et al. J Am Coll Cardiol. 2004;43:5-suppl A;Abstract 1100-59.
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*

** ‡

*p = 0.02
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Binds selectively and noncompetitively to the platelet ADP receptor 

(irreversible) manner, preventing activation of the glycoprotein IIb/IIIa 

receptor, which mediates the final common pathway of platelet aggregation













2,159 low-risk patients undergoing elective stenting, 

excluding patients with:

Abciximab

(n = 1,079)

Placebo

(n = 1,080)

Endpoints:

Primary  – 30 day death / MI / urgent target vessel revascularization

Secondary –30 day bleeding complications

ISAR-REACT Trial

ACC 2003, Late Breaking Trials

 Acute coronary syndrome

 Acute MI with 14 days

 ST-segment depression

 Positive biomarkers

 Insulin-dependent diabetes

 Chronic total occlusions

 EF <=30%

 Thrombus presence

 Lesions in bypass grafts

Clopidogrel
(600 mg loading dose, 2 x 75 mg/d through discharge, 75 mg/d for 4 weeks)



P = 0.82

Death / MI / Urgent TVR 

ISAR-REACT Trial: 30 Day 

Endpoints

P = NS

Urgent TVR

Abciximab Placebo

P = NS

Death

ACC 2003, Late Breaking Trials

Abciximab PlaceboAbciximab Placebo



P = NS

TIMI Major Bleed 

ISAR-REACT Trial: Bleeding 

Results

P < 0.05

Transfusion

Abciximab Placebo

P = NS

TIMI Minor Bleed

ACC 2003, Late Breaking Trials

Abciximab PlaceboAbciximab Placebo



ISAR-REACT 2 Trial: Study Design

Presented at ACC 2006

 Primary Endpoint: Composite of death, MI, and urgent target vessel revascularization 

(TVR) due to myocardial ischemia within 30 days

 Secondary Endpoint: In-hospital major and minor bleeding

2022 patients with an episode of angina within the preceding 48 hours and an elevated 

troponin T level or new ST-segment depression of ≥0.1 mV or transient (<20 minutes) ST-

segment elevation of ≥0.1 mV or new or presumed new bundle-branch block; significant 

angiographic lesions in a native coronary vessel or venous bypass graft amenable to and 

requiring a PCI 
Placebo Controlled. Randomized. Blinded.

24% female, mean age 66 years, mean follow-up 30 days

Abciximab

(usual bolus or infusion dose)

n=1012

Placebo

n=1010

Pre-treatment with high dose (600mg) clopidogrel at least 2 hours pre-procedure



ISAR-REACT 2 Trial: Primary 

Composite Endpoint

Presented at ACC 2006

• The primary 

composite endpoint 

occurred less 

frequently in the 

abciximab group 

compared to placebo 

(8.9% vs 11.9%; 

relative risk [RR] 0.75 

p=0.03)

Composite of death, MI, or urgent TVR due to Myocardial 

Ischemia within 30 days (%) 
p=0.03



ISAR-REACT 2 Trial: Death or MI

Presented at ACC 2006

• The composite 

endpoint of death or 

MI was also 

significantly reduced 

in the abciximab group 

compared to placebo 

(8.6% vs 11.5%; RR 

0.75; p<0.05)

Composite of death or MI (%) 
p<0.05



ISAR-REACT 2 Trial: Primary 

Endpoint (subgroup)

• There was no 

difference seen in 

patients who were 

troponin negative at 

baseline (4.6% each; 

RR 0.99; p=0.98; 

interaction p=0.07)

Primary endpoint in troponin negative patients

(defined as <0.03µg/L, n=973)

%

Presented at ACC 2006

p=0.98



ISAR-REACT 2 Trial: Secondary 

Endpoint

Presented at ACC 2006

• There was no difference 

between the abciximab 

and placebo groups in in-

hospital major and minor 

bleeding (p=NS for both).

• There was one 

intracranial bleed in each 

group.

• 2.5% of patients received 

transfusions in the 

abciximab group 

compared with 2.0% in 

the placebo group (RR 

1.25)

In-hospital Major and Minor Bleeding  (%)
p=NS



Aspirin Responsiveness and Clinical 

Outcome

181 patients, following CVA.  Aspirin 500 mg TID.

Followed-up for 24 months.

100

75

50

6 12 18 24

% of Patients Without Event

Months of Observation

Aspirin Responders

N=114

Aspirin Non-responders

N=60

60%

95%

P<0.0001

Grotemeyer, Thrombosis Research 1993;71:397
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Aspirin in Acute Coronary Syndromes



Aspirin in Acute Coronary Syndromes
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ASA resistance associated with increased CK 

and TnI post PCI

• 151 pts undergoing PCI

• 29 pts (19.2%) ASA resistant

• Clopidogrel 300 mg given >12 hrs prior



CK Elevations Post PCI

55.6

40.7

11.1

3.7

24.8
22.9

1.8
0

0

20

40

60

Any 1-3x 3-5x > 5x

CK-MB Elevations
Chen W-H. AHA 2003

136 patients undergoing elective PCI. No GpIIb/IIIa, and 300mg clopidogrel >12 

hours prior to PCI.

ASA Non-responders (N=27)

ASA Responders (N=109)



ASA resistance CK-MB and TnI

ASA Resistant ASA Sensitive p

CK-MB 51.7% 24.6% P=0.006

TnI 65.5% 38.5% P=0.012



Quadruple Endpoint 

30 Day Primary Endpoint Components

p <0.001



Bivalirudin as an Alternative to UFH/LMWH

• Advantages of the direct thrombin inhibitor bivalirudin

– No requirement for anti-thrombin III

– Effective on clot-bound thrombin

– Inhibits thrombin-mediated platelet activation

– No interactions with PF-4

– Plasma half-life 25 minutes

– No requirement for anticoagulant monitoring

• Clinical results with bivalirudin in PCI

– Similar protection from ischemic events as UFH + GP IIb/IIIa inhibitors, with 

markedly reduced bleeding1

• Not previously tested in contemporary ACS patients

REPLACE 2. Lincoff AM et al. JAMA 2003;289:853-863 



Moderate-

high risk

ACS

Study Design – First Randomization
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Aspirin in all

Clopidogrel

dosing and timing

per local practice

UFH or
Enoxaparin
+ GP IIb/IIIa

Bivalirudin
+ GP IIb/IIIa

Bivalirudin
Alone 

R*

*Stratified by pre-angiography thienopyridine use or administration

Moderate-high risk unstable angina or NSTEMI undergoing an 

invasive strategy (N = 13,800)

ACUITY Design. Stone GW et al. AHJ 2004;148:764–75

Medical

management

PCI

CABG



Moderate-

high risk

ACS

Study Design – Second Randomization
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Moderate-high risk unstable angina or NSTEMI undergoing an 

invasive strategy (N = 13,800)

ACUITY Design. Stone GW et al. AHJ 2004;148:764–75

Aspirin in all

Clopidogrel

dosing and timing

per local practice

Medical

management

PCI

CABG

Bivalirudin
Alone 

UFH or Enoxaparin

Routine upstream GPI 

in all pts

GPI started in CCL for 

PCI only

R

Bivalirudin

R

Routine upstream GPI 

in all pts

GPI started in CCL for 

PCI only



3 Primary Endpoints (at 30 Days)

1. Composite net clinical benefit =

2. Ischemic composite

3. Major bleeding
or

 Death from any cause

 Myocardial infarction
- During medical Rx: Any biomarker elevation >ULN

- Post PCI: CKMB >ULN with new Q waves or >3x ULN w/o Q waves

- Post CABG: CKMB >5x ULN with new Q waves, >10x ULN w/o Q waves

 Unplanned revascularization for ischemia



Primary Endpoint Measures (ITT)

UFH/Enoxaparin + GPI vs. Bivalirudin + GPI

PNI <0.0001

PSup = 0.93

PNI = 0.007

PSup = 0.39

PNI =0.0001

PSup = 0.38



Primary Endpoint Measures (ITT)

UFH/Enoxaparin + GPI vs. Bivalirudin Alone

PNI <0.0001

PSup = 0.015

PNI = 0.011

PSup = 0.32

PNI <0.0001

PSup <0.0001



Major Bleeding Endpoints

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

PSup=0.38 PSup<0.0001PSup=0.31 PSup<.001



Conclusions: Primary Results

UFH/Enox + GP 

IIb/IIIa

Bivalirudin +

GP IIb/IIIa

Bivalirudin

alone

Observed Rate Rate
P

Value

Rate
P

Value
Endpoint

Net clinical 

outcome
11.7% 11.8% <0.001 NI 10.1% 0.015  Sup

Ischemic events 7.3% 7.7% 0.007 NI 7.8% 0.011 NI

Major bleeding 5.7% 5.3% 0.001 NI 3.0% <0.001 Sup

NI = non-inferiority; Sup = superiority





Occlusion Penetration Slow Flow Normal Flow
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Restoration of “Normal” Epicardial Flow Yields Better Outcomes

Unfortunately rate of 

agreement only 71%

























STEMI < 6 h
Lytic eligible

Lytic choice by MD

(TNK, tPA, rPA, SK)

ENOX

< 75 y: 30 mg IV bolus 

SC 1.0 mg / kg q 12 h (Hosp DC)

≥ 75 y: No bolus

SC 0.75 mg / kg q 12 h (Hosp DC)

CrCl < 30: 1.0 mg / kg q 24 h

Double-blind, double-dummy

ASA

Day 30

1° Efficacy Endpoint: Death or Nonfatal MI

1° Safety Endpoint: TIMI Major Hemorrhage

ExTRACT-TIMI 25 Protocol Design

UFH

60 U / kg bolus (4000 U) 

Inf 12 U / kg / h (1000 U / h)

Duration:  at least 48 h

Cont’d at MD discretion



Medications

ITT N = 20,479

80

86
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20

ACEI / ARB (%)

Fibrin-specific (%)

ASA (%)

Beta Blocker (%)

SK (%)

Fibrinolytic

70Statin (%)

ALL P = NS



Primary End Point (ITT)
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P
ri

m
a
ry

 E
n

d
 P

o
in

t 
(%

) 

ENOXAPARIN 

UFH 

Relative Risk

0.83 (0.77 to 0.90)

P<0.0001

Days 

9.9% 

12.0% 

Lost to follow up = 3  

17% RRR 



Treatment Benefit over Time (ITT)

Death or Nonfatal MI
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Days 

9.9%

(1017) 

12.0%

(1223) 

4.7%

5.2%
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0.90 
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P=0.08

48 h

UFH 

ENOX
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Major Secondary End Point Death or Nonfatal MI 

or Urgent Revascularization (ITT)
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11.7% 

(1199) 

14.5% 

(1479) 

5.3%

6.1%

RR 0.88 

(0.79 to 0.98)

P=0.02

48 h

UFH 

ENOX

280 events

19% RRR

RR 0.81 

(0.75 to 0.87)

P<0.0001

12% RRR





















OASIS – 6 

Presented at ACC 2006

 Primary Endpoint: Composite of  death or reinfarction at 30 days

 Secondary Endpoint: Composite of death or reinfarction at 9 days and at final follow-up

12,092 patients presenting with STEMI within 24 hours of symptom onset (shortened to 

12 hours of symptom onset midway through trial)
Randomized. Blinded. Factorial.

28% female, mean age 62 years, mean follow-up 3-6 months

Stratum 1 (No UFH) Stratum 2 (UFH)

Fondaparinux
2.5mg/day for up to 8 days 

or hospital discharge

Placebo Fondaparinux 
2.5mg/day for up to 8 days 

or hospital discharge

UFH



OASIS – 6 Trial: Primary Endpoint

Presented at ACC 2006

• The primary endpoint 

was lower in the 

fondaparinux group 

compared with the 

control group (9.7% 

vs.11.2%, HR 0.86, 

p=0.008)

• The results were 

similar at 9 days (HR 

0.83, p=0.003) and at 

study end (HR 0.88, 

p=0.008)

Primary Endpoint: Death/Reinfarction (%)

p=0.008 p=0.003 p=0.008
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OASIS – 6 Trial: Primary Composite 

Endpoint

• Among the components 

of the composite at 30 

days, mortality was 

lower in the 

fondaparinux group 

compared to the control 

group (7.8% vs. 8.9%, 

HR 0.87, p=0.03).

• Reinfarction was also 

lower in the 

fondaparinux group 

compared to the control 

group (2.5% vs. 3.0% 

HR 0.81, p=0.06).

Presented at ACC 2006

Components of Primary Composite Endpoint (%)

p=0.03

p=0.06



OASIS - 6 Trial: PCI Substudy at 30 

Days

Presented at ACC 2006

• There was no difference in 

the primary endpoint for 

patients who were managed 

with primary PCI (6.1% vs 

5.1%, p=0.19).

• Guiding catheter thrombosis 

in the primary PCI cohort 

occurred more often with 

fondaparinux compared with 

control (n=22 vs. n=0, 

p<0.001)

Primary Endpoint of Death or MI in PCI Cohort (%)
p=0.19



Study Design

Double-blind

ACS (STEMI or UA/NSTEMI) & Planned PCI

ASA

PRASUGREL

60 mg LD/ 10 mg MD

CLOPIDOGREL

300 mg LD/ 75 mg MD

1o endpoint: CV death, MI, Stroke

2o endpoints: CV death, MI, Stroke, Rehosp-Rec Isch

CV death, MI, UTVR

Stent Thrombosis (ARC definite/prob.) 

Safety endpoints:  TIMI major bleeds, Life-threatening bleeds

Key Substudies: Pharmacokinetic, Genomic

Median duration of therapy - 12 months

N= 13,600
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Stent Thrombosis
(ARC Definite + Probable)
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Efficacy and Safety

CV Death / MI / Stroke

TIMI Major 

NonCABG Bleeds
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