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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



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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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)

DD

EE

E + D — harm

A + B — no benefit

Potential 
outcomes

B
A

C A + C — benefit
B + C — benefit
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Percentage of Primary PCI with D2B <= 90 minutes
NCDR CathPCI v3
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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



ECC
Task Force

Model Evaluation
Task Force

Advisory
Working Group

 

EMSEMS Point ofPoint of
EntryEntry

• Survey of Existing Systems
Administration
Locale (Urban, Rural)
Processes of Care
Financial Considerations

• Construct Templates for 
System Development to Be 
Used by Other Providers

Circ 116: e64, 2007Circ 116: e64, 2007



Circ 116: e64, 2007Circ 116: e64, 2007

Evaluation of Systems for STEMI Care
Structural Measures

EMS: staff, equipment, protocols

ED: staff, protocols, one-contact hotline

PPCI Ctr: 24/7, volume/experience, ?SOS

QA: feedback system, oversight comm.



Circ 116: e64, 2007Circ 116: e64, 2007

Evaluation of Systems for STEMI Care
Process Measures

EMS: Times(Sx-911, 911-amb arrival)
% Pts w adequate ECG
Predictive accuracy of field Dx

ED: Times (Door-ECG, Door-Cath lab)
% Pts receiving reperfusion
% Lytic ineligible transferred for PCI

PPCI Ctr: Times (D2B, Total Ischemic Time)
% Eligible Pts receiving Class I Rx
% Suspected STEMI “ruled out” at angio



Circ 116: e64, 2007Circ 116: e64, 2007

Evaluation of Systems for STEMI Care
Outcome Measures

XXSTEMI Charges

X
X

Halo

X
X

Provider Quality + 
Collaboration

Non STEMI: 
UA/NSTEMI
PCI

XPCI success

XMorbidity

XXMortality

Pt
Level

RegionHosp



Dept of HHS Response to IOM Reports on Emergency Ca re:Dept of HHS Response to IOM Reports on Emergency Ca re:

1.1. Creation of lead agency within HHS to coordinate Creation of lead agency within HHS to coordinate 
Emergency CareEmergency Care

2.2. Coordinate with AHRQ, FDA, CDC, NIH to promote Coordinate with AHRQ, FDA, CDC, NIH to promote 
systems based Emergency Care researchsystems based Emergency Care research

3.3. Promote regionalization of Emergency CarePromote regionalization of Emergency Care

www.hhs.govwww.hhs.gov



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/
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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  Circ 116: 721, 2007



Hot Load Transport of 
STEMI Patients



Regional STEMI System for PCI
Minneapolis  Mar 2003 - Nov 2006;  N = 1345
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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  Circ 116: 729, 2007



Regional STEMI System for PCI
Mayo Clinic  May 2004 - Dec 2006; N = 597
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RACE Centers (N=65) and Regions

10 PCI centers
16 Transfer for PCI
28 Lytics
11 Mixed

Asheville

Winston-Salem Durham-Chapel Hill-
Greensboro

Charlotte

East Carolina

Each non-PCI center was assessed for
reperfusion designation based on resources, 
transfer ability, and transfer time to PCI center

Jollis. JAMA 2007;298:2371-2380.



STEMI Treatment Time in RACE Hospitals

85

165

120

35

90

74

128

71

29

108

0

20

40

60

80

100

120

140

160

180

200

All Direct Transfer       Door in to     
Door out

D2N

Preintervention

Postintervention

M
ed

ia
n,

 M
in

ut
es P<0.001

P<0.001

P<0.001
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P<0.001

P<0.002

First Door-to-Device at PCI Hosp Mx at non PCI Hosp
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LyticLytic Rescue PCIRescue PCI

PharmacologicPharmacologic PCIPCI

FaciliatedFaciliated PCIPCI

LyticLytic Routine Inv Routine Inv EvalEval
Prior to DischargePrior to Discharge
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Mortality Reinfarction Major Bleeding

Fac. PCI
Better

PPCI
Better

Fac. PCI
Better

PPCI
Better

Fac. PCI
Better

PPCI
Better

Keeley E, et al. Lancet 2006;367:579.
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Wijeysundera HC, et al. Wijeysundera HC, et al. J Am Coll Cardiol.J Am Coll Cardiol. 2007;49:4222007;49:422 --430.430.
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In 3 trials, enrolling 700 patients that reported t he composite In 3 trials, enrolling 700 patients that reported t he composite end point of end point of 
allall --cause mortality, reinfarction, and HF, rescue PCI w as associatedcause mortality, reinfarction, and HF, rescue PCI w as associated with a with a 

significant RR reduction of 28% (RR 0.72; 95% CI, 0 .59significant RR reduction of 28% (RR 0.72; 95% CI, 0 .59--0.88; 0.88; PP=.001)=.001)



GRACE--Trends in STEMI Rx
N=44,372 ACS Pts 

113 Hosp 14 Countries
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