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The ESC 2003 STEMI Guidelines

Eur Heart J 2003;24:28-66
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ChangesChanges/Updates /Updates NeededNeeded

ChoiceChoice betweenbetween FibrinolysisFibrinolysis oror PrimaryPrimary PCI PCI 
AntithrombinAntithrombin TherapyTherapy
AntiplateletAntiplatelet TherapyTherapy
Routine Routine prophylacticprophylactic treatmenttreatment in acute in acute phasephase
SecondarySecondary preventionprevention
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PrimaryPrimary PCI vs. PCI vs. ThrombolysisThrombolysis

Recommendations

• Preferred treatment if
performed by experienced team 
<90 min after first medical
contact / < 120 min ?

• Indicated for patients in shock 
and those with contraindications
to fibrinolytic therapy

• GP IIb/IIIa antagonists and 
primary PCI

no stenting
with stenting

Class I

X

X

X

IIa

X

IIb III Level of
Evidence

A

C

A
A
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PCI vs. PCI vs. LysisLysis: Importance of Timing: Importance of Timing

Nallamothu and Bates, AJC, 2003.

PCI-Related Time Delay, min.
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P = 0.006
N = 7419

Favors PCI

Favors Fibrinolysis

For every 10 min delay to PCI: 
1% reduction in Mortality Diff

Equipose : 60 min
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PCI vs. PCI vs. LysisLysis: Importance of Timing: Importance of Timing

Betriu and Masotti, AJC, 2005.

PCI-Related Time Delay, min.
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For every 10 min delay to PCI: 
0.24% reduction in Mortality Diff

Equipose : 110 min

Favors PCI

Favors Fibrinolysis
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30-D Mortality after primary PCI vs Fibrinolysis according to 
presentation (left) and PCI-related delay (right)

Boersma, E. et al. Eur Heart J 2006 27:779-788; doi:10.1093/eurheartj/ehi810
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Time Time delaysdelays in Transfer in Transfer PatientsPatients
forfor PrimaryPrimary PCIPCI

Door of Door of communitycommunity hospitalhospital to to firstfirst balloon balloon inflationinflation in PCIin PCI
hospitalhospital ((medianmedian delaydelay time):time):

in 103 in 103 patientspatients fromfrom EHS ACS EHS ACS IIII: : 121 min121 min
in 4278 in 4278 patientspatients fromfrom NRMI 3/4:   NRMI 3/4:   180 min180 min

PrePre--PCIPCI pharmacologicalpharmacological treatmenttreatment oror
facilitatedfacilitated PCIPCI??
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Early MortalityEarly Mortality
Facilitated PCI Meta-analysis

EARLYEARLY
MORTALITYMORTALITY

TrialTrial FacilitatedFacilitated
PCI

PrimaryPrimary
PCI

pp
ValueValuePCI PCI

IIb/IIIa inhibitorIIb/IIIa inhibitor

Thrombolytic therapyThrombolytic therapy

Combination therapyCombination therapy

All studies

17/575 (3%)17/575 (3%)

82/1466 (6%)82/1466 (6%)

7/194 (4%)7/194 (4%)

106/2235 (5%)All studies 106/2235 (5%)

17/573 (3%)17/573 (3%)

59/1487 (4%)59/1487 (4%)

2/205 (1%)2/205 (1%)

78/2265 (3%)78/2265 (3%)

0.940.94

0.0420.042

0.440.44

0.040.04
0.10.1 11 1010

Facilitated betterFacilitated better Primary PCI betterPrimary PCI better
Keeley and Grines, 2006
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Early ReinfarctionEarly Reinfarction
Facilitated PCI Meta-analysis

RERE--
INFARCTIONINFARCTION

TrialTrial FacilitatedFacilitated
PCI

PrimaryPrimary
PCI

pp
ValueValuePCI PCI

IIb/IIIa inhibitorIIb/IIIa inhibitor

Thrombolytic therapyThrombolytic therapy

Combination therapyCombination therapy

All studies

8/539 (1%)8/539 (1%)

64/1457 (4%)64/1457 (4%)

2/194 (1%)2/194 (1%)

74/2190 (3%)All studies 74/2190 (3%)

4/535 (1%)4/535 (1%)

35/1483 (2%)35/1483 (2%)

2/205 (1%)2/205 (1%)

41/2223 (2%)41/2223 (2%)

0.530.53

0.0060.006

0.980.98

0.0060.006
0.10.1 11 1010

Facilitated betterFacilitated better Primary PCI betterPrimary PCI better
Keeley and Grines, 2006
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Major BleedingMajor Bleeding
Facilitated PCI Meta-analysis

TrialTrial

IIb/IIIa inhibitorIIb/IIIa inhibitor

Thrombolytic therapyThrombolytic therapy

Combination therapyCombination therapy

All studiesAll studies

FacilitatedFacilitated
PCIPCI

PrimaryPrimary
PCIPCI

pp
ValueValue

39/575 (7%)39/575 (7%)

96/1478 (7%)96/1478 (7%)

24/194 (12%)24/194 (12%)

159/2247 (7%)159/2247 (7%)

31/573 (5%)31/573 (5%)

67/1485 (5%)67/1485 (5%)

10/205 (5%)10/205 (5%)

108/2263 (5%)108/2263 (5%)

0.300.30

0.170.17

0.0060.006

0.0100.010
0.10.1 11 1010

Facilitated betterFacilitated better Primary PCI betterPrimary PCI better

MAJORMAJOR
BLEEDSBLEEDS

Keeley and Grines, 2005
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AntiplateletAntiplatelet CoCo--TherapyTherapy in Acute in Acute PhasePhase

Class I

X

IIa IIb III Level of
evidence

A

Recommendations

• If not already on aspirin 150-325 
mg chewable aspirin (no enteric-
coated tablets)

• Clopidogrel to be added?   
irrespective of age?
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CLARITY: Study DesignCLARITY: Study Design
Double-blind, randomized, placebo-controlled trial in

3491 patients, age 18-75 yrs with STEMI < 12 hours 

Fibrinolytic, ASA, Heparin
randomize

Clopidogrel
300 mg + 75 mg qd 

Coronary Angiogram
(2-8 days)

Primary endpoint:
Occluded
artery (TIMI Flow 
Grade 0/1)
or D/MI by time
of angio

Placebo 
Study
Drug

Open-label
clopidogrel
per MD in

both groups 30-day clinical follow-up



CLARITY: Primary EndpointCLARITY: Primary Endpoint
Occluded Artery Occluded Artery (or Death/MI before (or Death/MI before AngioAngio/Discharge)/Discharge)
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PlaceboPlaceboClopidogrelClopidogrel

P=0.00000036P=0.00000036P=0.00000036

Odds Ratio 0.64
(95% CI 0.53-0.76)

Odds Ratio 0.64Odds Ratio 0.64
(95% CI 0.53(95% CI 0.53--0.76)0.76)

1.00.4 0.6 0.8 1.2 1.6

ClopidogrelClopidogrel
betterbetter

PlaceboPlacebo
betterbetter

n=1752 n=1739

36%
Odds Reduction

36%
Odds Reduction



CLARITY: BleedingCLARITY: Bleeding

OutcomeOutcome Clopidogrel Clopidogrel 
(%)(%)

Placebo Placebo 
(%)(%) P valueP value

1.11.1
0.50.5
0.70.7

1.71.7
In those undergoing CABGIn those undergoing CABG 7.57.5 7.27.2 NSNS
CABG w/in 5 d of study medCABG w/in 5 d of study med 9.19.1 7.97.9 NSNS

0.90.9

1.31.3 NSNS
NSNS
NSNS

NSNS

1.01.0
0.50.5

TIMI majorTIMI major 1.91.9

NSNS1.61.6

Through angiographyThrough angiography
TIMI major TIMI major (Hgb (Hgb ↓↓ >5 g/dL or ICH)>5 g/dL or ICH)

TIMI minor TIMI minor (Hgb (Hgb ↓↓ 33--5 g/dL)5 g/dL)

Intracranial hemorrhageIntracranial hemorrhage
Through 30 daysThrough 30 days

TIMI minorTIMI minor
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COMMITCOMMIT: Study design: Study design

•• TREATMENT: TREATMENT: ClopidogrelClopidogrel 75 mg daily 75 mg daily vsvs placeboplacebo
(aspirin 162mg daily in both groups)(aspirin 162mg daily in both groups)

•• INCLUSION:INCLUSION: Suspected acute MI (ST Suspected acute MI (ST change change oror
LBBB) within 24 h of symptom onsetLBBB) within 24 h of symptom onset

•• EXCLUSION:EXCLUSION: Primary PCI or highPrimary PCI or high--risk of bleedingrisk of bleeding

•• 11°° OUTCOMES: OUTCOMES: Death & death, reDeath & death, re--MI or stroke up to 4 MI or stroke up to 4 
weeks in hospital (or prior discharge)weeks in hospital (or prior discharge)

Mean treatment and followMean treatment and follow--up: 16 daysup: 16 days
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COMMIT:COMMIT: Effect of CLOPIDOGREL on Effect of CLOPIDOGREL on 
Death in HospitalDeath in Hospital

Days since randomisation (up to 28 days)

Placebo + ASA: 
1846 deaths (8.1%)
Clopidogrel +ASA:
1728 deaths (7.7%)

7% (SE3) relative risk
reduction (2P=0.03)Dead

(%)
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COMMIT:COMMIT: Major Bleed in HospitalMajor Bleed in Hospital

Type                          Clopidogrel       PlaceboType                          Clopidogrel       Placebo
(n=22,958)           (n=22,89(n=22,958)           (n=22,891)1)

CerebralCerebral
FatalFatal 3939 4040
NonNon--fatalfatal 1616 1515

NonNon--cerebralcerebral
FatalFatal 3636 3737
NonNon--fatalfatal 4646 3636

Any major bleedAny major bleed 134134 124124
(0.58%)             (0.54%)(0.58%)             (0.54%)
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GP GP IIbIIb/IIIA /IIIA AntagonistsAntagonists

Recommendations

• Preferred treatment if
performed by experienced team 
<90 min after first medical
contact

• Indicated for patients in shock 
and those with contraindications
to fibrinolytic therapy

• GP IIb/IIIa antagonists and 
primary PCI

no stenting
with stenting

Class I

X

X

X

IIa

X?

IIb III Level of
Evidence

A

C

A
A
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AbciximabAbciximab vs. Placebo in STEMI: vs. Placebo in STEMI: 
ReMIReMI at 30 Daysat 30 Days

JAMA,
April, 2005
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AbciximabAbciximab vs. Placebo in STEMI:vs. Placebo in STEMI:
6 or 12 Month Mortality 6 or 12 Month Mortality 

* 6 Month

JAMA,
April, 2005
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AntiplateletAntiplatelet CoCo--TherapyTherapy
•• GPIIbGPIIb//IIIaIIIa antagonistsantagonists in in combinationcombination withwith

halfhalf--dosedose lyticlytic::

•• No No shortshort--termterm oror longlong--termterm mortalitymortality
reductionreduction

•• ExcessExcess of of bleedingbleeding complicationscomplications especiallyespecially
in the in the elderlyelderly

•• IncreasedIncreased costcost

•• As a As a prepre--PCIPCI strategystrategy? ? WaitWait forfor FINESSEFINESSE
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AntithrombinAntithrombin CoCo--TherapyTherapy

•• A A reducedreduced, , weightweight adjustedadjusted, , dosedose of of UFHUFH withwith earlyearly
(3h) (3h) aPTTaPTT monitoringmonitoring

•• FondaparinuxFondaparinux: important : important newnew data data fromfrom OASISOASIS--66
•• EnoxaparinEnoxaparin: important : important newnew data data fromfrom EXTRACTEXTRACT
•• Direct Direct AntithrombinsAntithrombins (eg. (eg. bivalirudinbivalirudin) ) notnot

recommendedrecommended ((cfrcfr HEROHERO--2)2)
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Rates of Death and reMI
in Prespecified Subgroups at 30 Days

The OASIS-6 Trial Group*,   JAMA 2006;295:1519-1530.

Initial Reperfusion
Therapy

No. of 
patients

0.50.5 1.01.0 2.02.0

Favors
Fondaparinux

Favors UFH or
PlaceboUFH or Placebo Fondaparinux

None

Thrombolytic

Primary PCI

2867

5436

3789

212 (15.1)

372 (13.6)

93 (4.9)

178 (12.2)

293 (10.9)

114 (6.0)

HR (95% CI)HR (95% CI)
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Protocol DesignProtocol Design
STEMI < 6 hSTEMI < 6 h
LyticLytic EligibleEligible

LyticLytic Choice by MDChoice by MD
(TNK, (TNK, tPAtPA, , rPArPA, SK) , SK) 

DoubleDouble--blindblind
DoubleDouble--dummydummy

ASAASA

Enoxaparin
< 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)

UFH
bolus 60 U/kg

Inf 12 U/kg/h for > 48 h

Day 30Day 30
Primary Efficacy Endpoint: Death/MIPrimary Efficacy Endpoint: Death/MI

Primary Safety Endpoint: TIMI Major Primary Safety Endpoint: TIMI Major HaemorrhageHaemorrhage
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Primary End Point (ITT)Primary End Point (ITT)
Death or Nonfatal MIDeath or Nonfatal MI
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UFH 

Relative RiskRelative Risk
0.83 (0.77 to 0.900.83 (0.77 to 0.90))

P<0.0001P<0.0001

DaysDays

9.9% 

12.0% 

Lost to follow up = 3Lost to follow up = 3

17% RRR 



Death or Nonfatal MI Death or Nonfatal MI -- Day 30: SubgroupsDay 30: Subgroups

> Median

< Median

Fibrin-specific

Streptokinase

Prior MI

No Prior MI

DM

No DM

Other

Anterior

0.5 1 2

PRIOR MI

OVERALLOVERALL

DIABETES

FIBRINOLYTIC

INFARCT
LOCATION

ENOX Better UFH BetterRelative Risk

TIME TO Rx

20,479

11
23

17
21

17
20

13
18

23
12

17

Reduction In Risk (%)     

>= 75

< 75
AGE (y)

20
6

Female

MaleSEX 18
16

All Interaction TestsAll Interaction Tests
P = NSP = NS

P < 0.0001
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EXTRACT: Outcomes at 30 Days (ITT)EXTRACT: Outcomes at 30 Days (ITT)

3 2.8

4.5

7.5

2.1

6.9

0
1
2
3
4
5
6
7
8

Death Nonfatal MI Urg Revasc

RRRR

P valueP value

0.920.92

0.110.11

0.670.67

<0.0001<0.0001

0.740.74

0.00080.0008

%%

8%

33%

26%

UFHUFH
ENOXENOX
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EXTRACT: Bleeding Endpoints (TIMI) EXTRACT: Bleeding Endpoints (TIMI) 
30 Days30 Days

0.70.9
0.4
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Major BleedMajor Bleed
(Total)(Total)

ICH ICH 

ARD 0.7%ARD 0.7%
RR 1.53RR 1.53
P<0.0001P<0.0001

ARD 0.1%ARD 0.1%
RR 1.27RR 1.27
P = 0.14P = 0.14

NonfatalNonfatal
Major BleedMajor Bleed

ARD 0.4%ARD 0.4%
RR 1.39RR 1.39
P = 0.014P = 0.014

ARD 0.4%ARD 0.4%
RR 1.84RR 1.84
P = 0.001P = 0.001

FatalFatal
Major BleedMajor Bleed
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Routine Routine PProphylacticrophylactic TTherapiesherapies
inin AAcute cute PPhasehase

Recommendations

• Aspirin: 150-325 mg + Clopidogrel?

• IV BB if no contraindication

• ACEI: oral formulation on first day
- to all patients if no contraindication
- to high-risk patients ARB ?

• Nitrates

• Calcium antagonists

• Magnesium

• Lidocaine

III

X

X

X

Class I

X

X

IIa

X

IIb

X

X

Level of
Evidence

A

A

A
A

A

B

A

B
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COMMIT:COMMIT: Effects of METOPROLOL    Effects of METOPROLOL    
on Death in hospitalon Death in hospital

Metoprolol: 
1776 deaths (7.7%)

Placebo: 
1798 deaths (7.8%)

1% (SE 3) relative risk 
reduction (2P=0.7)

%
 d

ea
d

Days since randomisation
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Routine Routine PProphylacticrophylactic TTherapiesherapies
inin AAcute cute PPhasehase

Recommendations

• Aspirin: 150-325 mg + Clopidogrel?

• IV BB if no contraindication

• ACEI: oral formulation on first day
- to all patients if no contraindication
- to high-risk patients ……ARB?

• Nitrates

• Calcium antagonists

• Magnesium

• Lidocaine

III

X

X

X

Class I

X

X

IIa

X

IIb

X

X

Level of
Evidence

A

A

A
A

A

B

A

B



Captopril
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VALIANT: 30 Day Mortality by VALIANT: 30 Day Mortality by 
TreatmentTreatment

Months

Valsartan vs. Captopril: HR = 1.00; P = 0.982

Valsartan + Captopril vs. Captopril: HR = 0.98; P = 0.726

Valsartan

Valsartan + Captopril

Valsartan 4909 4464 4272 4007 2648 1437 357
Captopril 4909 4428 4241 4018 2635 1432 364

Valsartan + Cap 4885 4414 4265 3994 2648 1435 382

Pfeffer, McMurray, Velazquez, et al. N Engl J Med 2003;349
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SecondarySecondary PreventionPrevention (1)(1)

Recommendations

• Stop smoking

• Optimal glycaemic control

• Blood pressure control

• Mediterranean-type diet

• Supplementation with 1 g fish oil
n-3 poly-unsaturated fatty acids

• Aspirin: 75 to 160 mg daily

• If aspirin is not tolerated
- clopidogrel (75 mg daily)
- oral anticoagulant

Class I

X

X

X

X

X

X

IIa

X

IIb

X

III Level of
evidence

C

B

C

B

B

A

C
B
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SecondarySecondary PreventionPrevention (2)(2)

Recommendations

• Oral BB if no contraindications

• Continuation of ACEI
…..or ARB (valsartan)?

• Statins: if in spite of diet
TC >190 mg/dl and/or
LDL >115 mg/dl

• Fibrates: if HDL cholesterol ≤ 45 mg/dl
and TG ≥ 200 mg/dl

• Calcium antagonists (diltiazem or
verapamil) if contraindications to BB 
and no heart failure

• Nitrates in the absence of angina

Class I

X

X

X

IIa

X

IIb

X

III

X

Level of

evidence

A

A

A

A

B

A
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UseUse of of ReperfusionReperfusion TherapyTherapy ((GRACEGRACE))
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Reperfusion Therapy for STEMI (NRMI 2Reperfusion Therapy for STEMI (NRMI 2--4)4)

0
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Primary PCI
Lytics

Patient Age
N= 63,952160,534191,093360,101
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