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Widely availableWidely available
Quickly administeredQuickly administered

Less effectiveLess effective
Bleeding riskBleeding risk

Limited availabilityLimited availability
Treatment delay Treatment delay 

More effectiveMore effective
Bleeding risk lowerBleeding risk lower

PharmacologicPharmacologic PCIPCI
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Extent of salvage (% of area at risk)

Time to treatment is criticalTime to treatment is critical
Opening the artery is the Opening the artery is the 
primary goal (PCI > lysis)primary goal (PCI > lysis)
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E + D — harm

A + B — no benefit

Potential 
outcomes
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B + C — benefit
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EMS TransportEMS Transport

Onset of 
symptoms of 

STEMI

9-1-1
EMS

dispatch

EMS on scene
• Encourage 12-lead ECGs
• Consider prehospital fibrinolytic 

if capable and EMS–to–needle 
within 30 min

GOALS

PCI
capable

Not PCI
capable

Hospital fibrinolysis:  Hospital fibrinolysis:  

DoorDoor ––toto ––needle needle 

�� 30 min30 min

EMS EMS 
triage triage 
planplan

InterInter --
hospitalhospital
transfertransfer

“Golden Hour” = 1 st 60 min Total ischemic time: within 120 min

PatientPatient EMSEMS Prehospital fibrinolysisPrehospital fibrinolysis
EMSEMS––toto ––needleneedle
�� 30 min30 min

EMS transportEMS transport
EMSEMS--toto --balloon balloon �� 90 min90 min

Patient selfPatient self --transport transport 
Hospital doorHospital door --toto --balloon balloon 

�� 90 min90 min

DispatchDispatch
1 min1 min

5 
min

8 
min
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PCIPCI
capablecapable

Not PCINot PCI
capablecapable

PCI w/oPCI w/o
SurgSurg BUBU

Community Community 
CenterCenter

PCI PCI 
CenterCenter
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Jacobs et al Circ. 116: 217, 2007

THE IDEAL SYSTEMTHE IDEAL SYSTEM



• National initiative 

• Improve quality of care + outcomes in STEMI
• Improve health care system readiness and 

response to STEMI. 

Jacobs et al Circ. 116: 217, 2007



ECC
Task Force

Chair: Robert O'Conner,MD

Model Evaluation
Task Force

Chair: Elliott Antman, MD

Advisory
Working Group

Chair: Alice Jacobs,MD

Administrative Structure

•• EMS System Assessment and ImprovementEMS System Assessment and Improvement

•• Evaluate Existing ModelsEvaluate Existing Models

•• Establish Local InitiativesEstablish Local Initiatives

•• Explore Possibility of National STEMI CertificationExplore Possibility of National STEMI Certification



Core StrategiesCore Strategies

1. ED physician activates the 1. ED physician activates the cathcath lab;lab;
2. One call activates the 2. One call activates the cathcath lab;lab;
3. 3. CathCath lab team ready in 20 lab team ready in 20 –– 30 minutes;30 minutes;
4. Prompt data feedback; 4. Prompt data feedback; 
5. Senior management commitment;5. Senior management commitment;
6. Team6. Team--based approach. based approach. 

A preA pre --hospital ECG to activate the hospital ECG to activate the cathcath lab is optional. lab is optional. 
While other strategies exist, including having a ca rdiologist inWhile other strategies exist, including having a ca rdiologist in the the 
hospital 24/7, they are not required for participat ion in the D2hospital 24/7, they are not required for participat ion in the D2 B campaign.B campaign.

http://www.d2balliance.org/http://www.d2balliance.org/



Will issue reports on D2B time



Zone1 Protocol
Aspirin 325 mgAspirin 325 mg
Clopidogrel  600mgClopidogrel  600mg
UFHUFH
BetaBeta--blockerblocker
PCIPCI

Zone 2 Protocol
Aspirin 325 mgAspirin 325 mg
Clopidogrel  600mgClopidogrel  600mg
UFHUFH
TNK TNK ½½ dosedose
BetaBeta--blockerblocker
PCIPCI

Regional STEMI
System for PCI
Minneapolis

< 60 miles

< 60-210 
miles

Henry et al Circ 2007



Regional STEMI System for PCI
Minneapolis  Mar 2003 - Nov 2006;  N= 1345
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Henry et al Circ 2007
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Regional STEMI
System for PCI

Mayo Clinic

PPCI Ctr
(St Mary’s)

28 Regional Hosp

Sx < 3h: lytic

Sx > 3 h: transfer 
for PCI

Ting et al Circ 2007



Regional STEMI System for PCI
Mayo Clinic  May 2004 - Dec 2006; N= 597
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N=258 N=105 N=131
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FibrinolyticFibrinolytic

SKSK

��
FibrinFibrin --

specificspecific

��
BolusBolus

AntiplateletAntiplatelet

ASAASA

��
GPIIb/IIIaGPIIb/IIIa

ThienopyridineThienopyridine

AnticoagulantAnticoagulant

UFHUFH

��
Alternative Alternative 

AgentsAgents



Primary Endpoint:Primary Endpoint:
Occluded Artery Occluded Artery (or D/MI thru (or D/MI thru AngioAngio /HD)/HD)
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PlaceboPlaceboClopidogrelClopidogrel
LD 300 mgLD 300 mg
MD 75 mgMD 75 mg

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

NEJM 352: 1179,2005NEJM 352: 1179,2005

STEMI, Age 18STEMI, Age 18 --7575
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Days Since Randomization (up to 28 days)Days Since Randomization (up to 28 days)

Placebo + ASA: Placebo + ASA: 
1,846 deaths (8.1%)1,846 deaths (8.1%)

ClopidogrelClopidogrel + ASA:+ ASA:
1,728 deaths (7.5%)1,728 deaths (7.5%)

0.6% ARD
7% RRR 
P = 0.03

N = 45,852 N = 45,852 
No Age limit ; 26% No Age limit ; 26% >> 70 y70 y

LyticLytic Rx 50%Rx 50%

No LD givenNo LD given
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N = 45,852 N = 45,852 
No Age limit ; 26% No Age limit ; 26% >> 70 y70 y

LyticLytic Rx 50%Rx 50%

No LD givenNo LD given



LongLong --Term Antithrombotic Rx:Term Antithrombotic Rx:
Hospital Discharge After STEMIHospital Discharge After STEMI

Stent Implanted

No ASA Allergy ASA Allergy

ASA 75 to 162 mg
Clopidogrel 75 mg

Class: I; LOE: B

ASA 75 to 162 mg
Clopidogrel 75 mg

Class: I; LOE: B

ASA 75 to 162 mg
Clopidogrel 75 mg

Warfarin 
(INR 2.0 to 3.0)

Class: IIb; LOE: C

Clopidogrel 75 mg
Class I; LOE: B

Clopidogrel 75 mg
Class I; LOE: B

Clopidogrel 75 mg
Warfarin 

(INR 2.0 to 3.0)
Class I; LOE: C

STEMI Patient at Discharge

No Indications
for 

Anticoagulation

Indications
for 

Anticoagulation

Indications
for 

Anticoagulation

No Indications
for 

Anticoagulation

STEMI GL STEMI GL 
JACC 44: 671,2004         JACC 44: 671,2004         
Circ 110: 588,2004Circ 110: 588,2004

ClopidogrelClopidogrel for at least 1 yr after DES ?for at least 1 yr after DES ?

PASSION (N = 619)    PES PASSION (N = 619)    PES vsvs BMSBMS
TYPHOON (N = 712)  SES TYPHOON (N = 712)  SES vsvs BMSBMS

MACE  @ 1yr with DES MACE  @ 1yr with DES 

NEJM Sept 14, 2006NEJM Sept 14, 2006



ThrombinThrombin
((FIIaFIIa))
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Common pathway Common pathway 

ProthrombinProthrombin
(FII)(FII)

Factor X Factor X Factor Factor XaXa
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Intrinsic (Contact) pathwayIntrinsic (Contact) pathway
FXII, FXI, PK, HMWKFXII, FXI, PK, HMWK

Extrinsic pathwayExtrinsic pathway
TF:FVIIaTF:FVIIa

�-	��-	����)������-	��-	����)����� <<<<

IXa

VIIIa
Va

LMWHLMWHLMWH

FondaparinuxFondaparinuxFondaparinux

Direct thrombin inhibitorsDirect thrombin inhibitorsDirect thrombin inhibitors



Main ResultsMain Results ----30 days30 days

Primary Endpoint:
Death or non-fatal re-MI by 30 days

Primary Endpoint:Primary Endpoint:
Death or nonDeath or non --fatal refatal re --MI by 30 daysMI by 30 days

Main Secondary Endpoint:
Death, non-fatal re-MI, urgent 

revascularization by 30 days

Main Secondary Endpoint:Main Secondary Endpoint:
Death, nonDeath, non --fatal refatal re --MI, urgent MI, urgent 

revascularization by 30 daysrevascularization by 30 days

12.0

9.9

UFH UFH

ENOX ENOX

14.5

11.7

Days Days

%% RR = 0.83
p <0.0001

RR = 0.81
p <0.0001

N Engl J Med 2006;354:1477N Engl J Med 2006;354:1477 --88.88.

33% RRR in reMI by 48 h (P=0.002)
19% RRR in Death/MI by 72 h (P<0.001)
33% RRR in 33% RRR in reMIreMI by 48 h (P=0.002)by 48 h (P=0.002)
19% RRR in Death/MI by 72 h (P<0.001)19% RRR in Death/MI by 72 h (P<0.001)

12% RRR in by 48 h (P=0.02)12% RRR in by 48 h (P=0.02)12% RRR in by 48 h (P=0.02)



30 days:30 days:
Major Bleeds + Net Clinical BenefitMajor Bleeds + Net Clinical Benefit
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RR 0.83RR 0.83

P<0.0001P<0.0001

Net Clinical BenefitNet Clinical Benefit

N Engl J Med 2006;354:1477N Engl J Med 2006;354:1477 --88.88.

1.4 2.1

0

5

10

15 UFH (10,151)UFH (10,151)
ENOX (10,176)ENOX (10,176)

ARD 0.7%ARD 0.7%
RR 1.53RR 1.53

P<0.0001P<0.0001

Major Bleeds (TIMI)Major Bleeds (TIMI)

138

N = 44N = 44
(0.4%)(0.4%)

N = 80N = 80
(0.8%)(0.8%)

211

Died by Died by 
30 days30 days

P = 0.001P = 0.001

%%



Efficacy of Fondaparinux by 
Strata on Death/MI at 30 Days 

0.100.81-1.130.968.38.7Stratum II (n = 6434)

Fonda vs. UFH*Fonda vs. UFH*

0.68-0.920.7911.214.0Stratum I (n = 5658)

Fonda vs. PlaceboFonda vs. Placebo

Interaction95% CIHRFondaControl

Fondaparinux vs. ControlNo. of Events (%)

Stratum I:  No indication for UFH

Stratum:  Indication for UFH

Interaction p value 0.01 = statistical significance
* More catheter thrombosis + D/MI during PPCI with Fo nda)More catheter thrombosis + D/MI during PPCI with Fo nda)

36����#�36����#� ������������ ,�	���/6�6��10��$0$1��  #,�	���/6�6��10��$0$1��  #



Bleeding Outcomes 
Severe Hemorrhage at 9 Days 

0.130.55-1.080.776179Severe Hemorrhage

0.0600.40-1.020.632844Stratum I (vs placebo)
(n = 5658)

0.820.59-1.520.953335Stratum II (vs UFH)
(n = 6434)

0.110.39-1.220.692029No PCI 
(n = 2666)

0.110.83-5.742.18136PCI 
(n = 3768)

p Value95% CIHRFondaControl

Fondaparinux vs ControlNo. of Events

36����#�36����#� ������������ ,�	���/6�6��10��$0$1��  #,�	���/6�6��10��$0$1��  #
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PharmacologicPharmacologic PCIPCI

EnoxaparinEnoxaparin

BivalirudinBivalirudin

FondaparinuxFondaparinux

Superior to UFHSuperior to UFH
Incr. BleedingIncr. Bleeding Smooth TransitionSmooth Transition

Need More DataNeed More Data

Need More DataNeed More Data

Contraindicated Contraindicated 
without without antiIIaantiIIa

Need More DataNeed More Data

UFHUFH

Similar to UFHSimilar to UFH
Less Bleeding ??Less Bleeding ??
((Need More DataNeed More Data ))



Oral beta-blocker therapy should be administered 
promptly to those patients without a contraindication, 
irrespective of concomitant fibrinolytic therapy or 
performance of primary PCI. 

It is reasonable to administer intravenous beta-
blockers promptly to STEMI patients without 
contraindications, especially if a tachyarrhythmia or 
hypertension is present.  

BetaBeta --BlockersBlockers

STEMI GL STEMI GL 
JACC 44: 671,2004         JACC 44: 671,2004         
Circ 110: 588,2004Circ 110: 588,2004

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII
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KillipKillip II / III included (25% of trial II / III included (25% of trial poplpopl ’’nn))

Death
13%

P=0.0006 

ReMI
22%

P=0.0002 

VF
15%

P=0.002 
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Increased 
early risk of 

shock 


