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SYNDROMES WITHOUT ST 
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Cardiac troponin after Cardiac troponin after 
“classical” AMI“classical” AMI

CKCK--MB after AMIMB after AMI

Cardiac troponin after Cardiac troponin after 
“microinfarction”“microinfarction”

Days After Onset of AMIDays After Onset of AMI

M
ul

tip
le

s 
of

 th
e 

U
R

L
M

ul
tip

le
s 

of
 th

e 
U

R
L

Upper reference limitUpper reference limit

00 11 22 33 44 55 66 77 88

11

22

55

1010

2020

5050 URL = 99th %tile of Reference Control GroupURL = 99th %tile of Reference Control Group

UA: CV Death or MI - ASA vs Placebo

%
 o

f P
at

ie
nt

s 
w

ith
 E

ve
nt

Cairns et al NEJM 1985;313:1369-1375

Efficacy: Cardiac Death or Non-Fatal MI
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The ESSENCE Trial: 1-Year
Time to First Triple Endpoint
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TIMI 11B-ESSENCE
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Antman et al JAMA 284 : 835, 2000

•• Age Age >> 65 y65 y
•• >> 3 CAD Risk Factors3 CAD Risk Factors
•• Prior Stenosis > 50 % Prior Stenosis > 50 % 
•• ST deviationST deviation
•• >> 2 Anginal events 2 Anginal events << 24 h24 h
•• ASA in last 7 daysASA in last 7 days
•• ElevElev Cardiac MarkersCardiac Markers
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SYNERGY: Major clinical end points at 30 
days

No <0.1 <0.1 Hemorrhagic 
stroke (%) 

No 0.9 1.0 Stroke 
No 12.7 11.7 MI (%) 
No 3.1 3.2 Death (%) 

No 14.5 14 Death/MI 
(primary end 
point) (%) 

Significant Unfractionated 
heparin 

Enoxaparin End point 

SYNERGY: PCI results

0.3 0.3 Emergency 
CABG (%) 

3.4 3.6 Any 
unsuccessful 
PCI (%) 

1.7 1.3 Abrupt 
closures (%) 

Unfractionated 
heparin

Enoxaparin Outcome 

Meta-analysis of all enoxaparin vs heparin ACS trials: 8000 patients 

with no prior antithrombotic therapy before randomization

Yes2.73.5TIMI major 
bleeds (%)

No5.55.6Transfusion

Yes9.58.1Death/MI at 
30 days (%)

SignificantUnfractionated 
heparin

Enoxaparin End point

CURECURE (OASIS-4)
Clopidogrel in Unstable 

Angina to prevent
Recurrent ischemic Events
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Patient Schedule

3 months ≤ double-blind treatment ≤ 12 months

Aspirin 75-325mg

Clopidogrel
(~6,250 patients)

Placebo
1 tab o.d.

(~6,250 patients)

Aspirin 75-325mg

Day
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Patients with
Acute Coronary

Syndrome
(UA or MI Without ST

elevation)

R

loa
din

g 
do

se

300 mg loading + 
75 mg o.d. dose

Medications After Randomization 
in Hospital

46.347.0Lipid-lowering
50.949.9ACE-I
36.036.0Any CCB
78.778.4Beta-blocker
56.156.0LMW Heparin
46.046.9IV Heparin
%%

ClopidogrelPlacebo

Outcomes 1 /2 

0.60-1.390.910.660.71Non CV death

< 0.001

p

0.63-1.180.861.201.38•Stroke
0.67-0.890.775.186.65•MI
0.79-1.080.935.085.47•CV Death
0.72-0.900.809.3011.411st Co-Primary

62596303# Patients
CIRR%%

ClopPlac
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Months of Follow-up
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6303

6259

5780

5866
4664

4779

3600

3644

2388

2418

Plac

Clop

No of Pts

Outcomes 2/2

< 0.0010.63-0.890.753.805.03Severe Ischemia

< 0.001

p

0.87-1.130.997.577.59After Discharge
0.52-0.900.681.362.00In hospital
0.82-1.040.938.699.31Refract.Ischemia
0.79-0.940.8616.5418.832nd Co-Primary

62596303# Patients
CIRR%%

ClopPlac

Bleeding Complications

0.021.04-1.621.302.8%2.2%Transfusion 
(2+Units)

< 0.0011.75-2.562.125.1%2.4%Minor

< 0.0021.22-2.351.701.5%0.9%•Other Major

0.130.95-1.561.212.2%1.8%•Life 
Threatening

0.0011.13-1.671.383.7%2.7%Major

62596303# Patients

p95% CIRRClopidogrelPlacebo
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PCI-
A prospective, randomized, doubleA prospective, randomized, double--blind blind 
substudy of patients undergoing PCI in substudy of patients undergoing PCI in 

the CURE trialthe CURE trial

PCI-CURE: Study Design

R
PCIPCIPCI

PLACEBOPLACEBO
+ ASA+ ASA

CLOPIDOGRELCLOPIDOGREL
+ ASA+ ASA

30 d. post PCI*30 d. post PCI*30 d. post PCI*
Follow-up 
(to 12 m
after rand.)

FollowFollow--up up 
(to 12 m(to 12 m
after rand.)after rand.)

OpenOpen--labellabel thienopyridinethienopyridine

Pretreatment

OpenOpen--labellabel thienopyridinethienopyridine

Pretreatment N=2,658 patients undergoing PCI

N = 1345

N = 1313

CURE PCI-CURE

*1o Outcome: CV Death, MI, Urg Revasc. Mehta SR et al. Lancet 2001:358:527-33

Procedural Characteristics

82.9%84.1%Overall
26.4%24.7%Before PCI

Open label thienopyridine
82.4%81.3%Stent

4949After initial Hosp
66During initial Hosp

1010Median Day of PCI

Clopidogrel
N=1313

Placebo
N=1345
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Primary Endpoint: 
CV Death, MI, Urgent Revascularization

Mehta SR et al. Lancet 2001:358:527-33

0.41-1.110.671.9%2.8%Urg Rev. 

0.18-0.700.350.8%2.4%Q wave MI

0.35-0.890.562.1%3.8%MI

0.52-2.351.101.1%1.0%CV death

0.040.44-0.990.662.9%4.4%CV death, MI

0.030.50-0.970.704.5%6.4%CV death, MI, 
urg. revasc.*

P95% CIRRClopid.
N=1313

Placebo
N=1345

Events

*Primary outcome

Major Outcomes: 
From PCI to 30 days

Mehta SR et al. Lancet 2001:358:527-33
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CV Death, MI:
From PCI to End of Followup

Mehta SR et al. Lancet 2001:358:527-33
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RR 0.69RR 0.69
95% CI 0.5495% CI 0.54--0.870.87
P=0.002P=0.002

ClopidogrelClopidogrel

PlaceboPlacebo

A=median time to PCI
B=30 days after PCI

Overall Results: CV Death or MI

Mehta SR et al. Lancet 2001:358:527-33

Overview of the GP IIb-IIIa inhibitors
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TIMI Risk
Score To 
Predict Who
Benefits From
IIb/IIIa Rx

Verified 
Retrospectively
in PRISM Plus
Cohort

Pain <12 hrs
≥≥≥≥1 mm ST↓↓↓↓
≥≥≥≥3 mm T↓↓↓↓
Routine angio

IIb/IIIa Inhibitors- Indications

TACTICS-Eligibility Criteria

INCLUSION CRITERIA:INCLUSION CRITERIA:
Accelerating pattern, prolonged or recurrent anginal Accelerating pattern, prolonged or recurrent anginal 

pain at rest or minimal effort <24 hrspain at rest or minimal effort <24 hrs
At least 1 of the following:At least 1 of the following:

Ischemic ECG changesIschemic ECG changes
Elevated cardiac markers (local)Elevated cardiac markers (local)
History:  MI, CAD, PCI, CABGHistory:  MI, CAD, PCI, CABG

MAJOR EXCLUSION CRITERIA:MAJOR EXCLUSION CRITERIA:
Age < 18 years Age < 18 years 
Acute STEMI or thrombolytic < 24hAcute STEMI or thrombolytic < 24h
Increased bleeding risk (Hx. Increased bleeding risk (Hx. ↓↓↓↓↓↓↓↓ PltsPlts, GI bleed), GI bleed)
Killip Class III or IVKillip Class III or IV

TACTICSTACTICS--TIMI 18 Study DesignTIMI 18 Study Design

UA/
NSTEMI

Early
Invasive

Early
Conservative

PCI/ CABG

Cath/ PCI/ CABG

Medical Rx

Medical Rx

Endpoints

6 mos
Randomize

-24              
hrs

Chest 
pain

4- 48                              108
hrs                               hrs

ASA, Hep,
Tirofiban

Angio

Hour
0

ETT

+ischemia

BaselineBaseline
TroponinTroponin
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95% CI (0.62, 0.97)

p=0.025

19.4%

15.9%

Primary Endpoint

Death, MI, Rehosp for ACS at 6 MonthsDeath, MI, Rehosp for ACS at 6 Months

No. Pts

1o Endpoint 

Death/MI 

Death 

MI 

Rehosp ACS

P value

1114

7.4 

4.7

2.2

3.1

3.4

INV (%)

1106

10.5 

7.0

1.6

5.8

5.5

CONS (%)

Cardiac Events at 30 Days

0.67

0.65

1.40

0.51

0.61

OR 

0.009

0.02

0. 29

0.002

0.018

No. Pts

1o Endpoint 

Death/MI 

Death 

MI 

Rehosp ACS  

1114

15.9

7.3

3.3

4.8

11.0

1106

19.4 

9.5

3.5

6.9

13.7

P valueINV (%)CONS (%)

Cardiac Events at 6 Months

0.78

0.74

0.93

0.67

0.78

OR 

0.025 

<0.05

0.74

0.029

0.054

14.5

24.2

16.9
14.3
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Troponin T:  1oEP at 6 months

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

Death, MI, Rehosp ACS at 6 MonthsDeath, MI, Rehosp ACS at 6 Months

OR=0.52OR=0.52
*p<0.001*p<0.001

InteractionInteraction
P<0.001P<0.001

p=NSp=NS

**

N=414N=414 N=396N=396 N=463N=463 N=495N=495
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TIMI UA Risk Score: 1oEP at 6 mos

% of Pts:   25%        60% 15%

INV

OR=0.75OR=0.75
CI (0.57, 1.00)CI (0.57, 1.00)

OR=0.55OR=0.55
CI (0.33, 0.91)CI (0.33, 0.91)
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KayikciogluKayikcioglu et al (1999)et al (1999)

Timing of statin therapy initiation 
after ACS in recent clinical studies 

DaysDays

Secondary preventionSecondary prevention

00 66
MonthsMonths

3322

PTTPTT

LAMILLAMIL

LL--CADCAD

RECIFERECIFE

CARECARE

LIPIDLIPID

PAISPAIS

2424
HoursHours

101066 88 12121212 1818 44

44SS

66

AtorvastatinAtorvastatin
PravastatinPravastatin
SimvastatinSimvastatin

WOSCOPSWOSCOPS

Primary Primary 
preventionprevention

ACSACS

FluvastatinFluvastatin

FLORIDAFLORIDA

MIRACLMIRACL

MIRACL study design
Prospective, randomised, Prospective, randomised, multicentremulticentre, double, double--blind blind 

3,086 3,086 patientspatients

80 80 mg mg atorvastatinatorvastatin, commenced , commenced 
within 24within 24––96 h of event96 h of event

Follow up at 2, 6 and 16 weeks for Follow up at 2, 6 and 16 weeks for 
endpoints, ECG, labs and endpoints, ECG, labs and AEsAEs

Inclusion criteriaInclusion criteria
UA or nonUA or non--QQ--wave MI wave MI 
in previous 1in previous 1––4 days4 days

Exclusion criteriaExclusion criteria
•• Serum cholesterol             >7 Serum cholesterol             >7 

mmolmmol/L (270 mg//L (270 mg/dLdL))
•• Concurrent or previous Concurrent or previous 

interventional therapy interventional therapy 
  ( 6 months) or surgery   ( 6 months) or surgery 
(3 months) (3 months) 

•• Concurrent lipidConcurrent lipid--lowering lowering 
therapy therapy 

•• Any agent likely to induce Any agent likely to induce 
rhabdomyolysisrhabdomyolysis when taken when taken 
with with statinsstatins

Placebo, commenced within 24Placebo, commenced within 24––
96 h of event96 h of event

Baseline characteristics of 
patients

AtorvastatinAtorvastatin PlaceboPlacebo
n=1538n=1538 n=1548n=1548

Inclusion event:Inclusion event:
Unstable anginaUnstable angina 47%47% 46%46%
NonNon--QQ--wave MIwave MI 53%53% 55%55%

Median time from Median time from 
hospital admissionhospital admission
to randomisationto randomisation 63 h63 h 63 h63 h

00 44 88 1212 1616

1515

1010

55

00

Cumulative incidence (%)Cumulative incidence (%)

Time since randomisation (weeks)Time since randomisation (weeks)

AtorvastatinAtorvastatin

PlaceboPlacebo 17.4%17.4%

14.8%14.8%

Risk reduction = 16%Risk reduction = 16%
pp=0.048=0.048

Time to first occurrence of Time to first occurrence of 
composite endpoint of:composite endpoint of:

Primary efficacy measurePrimary efficacy measure

95% 95% CI = 0.701CI = 0.701––0.9990.999

Death (any cause)Death (any cause)
NonNon--fatal MIfatal MI
Resuscitated cardiac arrestResuscitated cardiac arrest
Worsening angina with new Worsening angina with new 
objective evidence and urgent objective evidence and urgent 
rehospitalisationrehospitalisation

4,162 patients with an Acute Coronary Syndrome < 10 days 4,162 patients with an Acute Coronary Syndrome < 10 days 

ASA + Standard Medical Therapy

“Standard Therapy”
Pravastatin 40 mg

“Intensive Therapy”
Atorvastatin 80 mg

Duration: Mean 2 year follow-up (>925 events)

Primary Endpoint: Death, MI, Documented UA requiring hospitalization,
revascularization (> 30 days after randomization), or Stroke 

Primary Endpoint: Death, MI, Documented UA requiring hospitalization,
revascularization (> 30 days after randomization), or Stroke 

PROVE IT - TIMI 22: 
Study Design

2x2 Factorial: Gatifloxacin vs. placebo

DoubleDouble--blindblind

Patient PopulationPatient Population

••Inclusion Criteria: Inclusion Criteria: 
Hospitalization for acute MI or highHospitalization for acute MI or high--risk unstable angina < 10 risk unstable angina < 10 
d d 
Total cholesterol Total cholesterol << 240 mg/240 mg/dLdL (< 200 mg/(< 200 mg/dLdL if on Lipid if on Lipid ↓↓↓↓↓↓↓↓ Rx) Rx) 
Stabilized (i.e., withoutStabilized (i.e., without ischemiaischemia, CHF, post PCI if performed) , CHF, post PCI if performed) 

Major Exclusion Criteria: Major Exclusion Criteria: 
CoCo--morbidity: patient survival < 2 years morbidity: patient survival < 2 years 
Current therapy withCurrent therapy with simvastatinsimvastatin oror atorvastatinatorvastatin 80 mg 80 mg 
Need for, or anticipated use ofNeed for, or anticipated use of fibratesfibrates or niacin or niacin 
CABG for treatment of qualifying ACS CABG for treatment of qualifying ACS 
Liver disease or unexplained CK elevations Liver disease or unexplained CK elevations 
Strong inhibitors of CYP450 3A4 (2Strong inhibitors of CYP450 3A4 (2oo atorvastatinatorvastatin metabolism) metabolism) 
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Changes from (PostChanges from (Post--ACS) Baseline ACS) Baseline 
in Median LDLin Median LDL--CC

Note: Changes in LDLNote: Changes in LDL--C may differ from prior trials:  C may differ from prior trials:  
•• 25% of patients on25% of patients on statinsstatins prior to ACS event prior to ACS event 
•• ACS response lowers LDLACS response lowers LDL--C from true baselineC from true baseline

LDL-C 
(mg/dL)

20

40

60

80

100

120

Rand. 30 Days 4 Mos. 8 Mos. 16 Mos. Final

Pravastatin 40mg 

Atorvastatin 80mg
49% 49% ↓↓↓↓↓↓↓↓

21%21%↓↓↓↓↓↓↓↓

P<0.001P<0.001

Median LDLMedian LDL--C (Q1, Q3) C (Q1, Q3) 

95 (79, 113) 95 (79, 113) 

62 (50, 79) 62 (50, 79) 

<24h

All-Cause Death or Major CV Events 
in All Randomized Subjects

00 33 1818 2121 2424 2727 303066 99 1212 1515

% with 
Event

Months of Follow-up

PravastatinPravastatin 40mg 40mg 
(26.3%)(26.3%)

AtorvastatinAtorvastatin 80mg 80mg 
(22.4%)(22.4%)

16% RR 16% RR 
(P = 0.005)(P = 0.005)

3030

2525

2020

1515

1010

55

00

Reductions in Major Cardiac Reductions in Major Cardiac 
EndpointsEndpoints

0.5 1.0 1.5

All-Cause Mortality

Death or MI 

Death/MI/Urg.Revasc

MI

Revasc > 30 d
UA Req Hosp

0.75 1.25
Atorvastatin 80 mg Better Pravastatin 40 mg Better

CHD Death

Now I know 
everything 
about acute 

coronary 
syndromes!!!!


