
Two Synergistic Workshops
Ivan Rokos MD & Lee Garvey MD

• EMS Implementation of STEMI Care
– Friday May 29
– How do we set up and sustain a network?

• How to optimize use of the pre-hospital
electrocardiogram (PH-ECG)
– Saturday May 30
– How acquire, interpret, transmit, and activate 

based upon the PH-ECG?



Disclosures
• No financial disclosure
• STEMI Activist



Audience Analysis
Are you Fedex?…or US Postal?



STEMI is a “Fedex” Condition
• Weak and dizzy

• Chronic total body 
pain with allergy to all 
drugs x Demerol

• Drunk Head-wack
• Endless Fever evals, 

ie, well child exam

• “When it absolutely, 
positively, needs to 
be there overnight.”

• Airway, Breathing, 
Circulation, and Time-
Critical Dx (ischemia)

• D2B (two types)



12Tectonic Plates 
Shaping the Formation of 

Regional STEMI Networks



Large and PowerfulTectonic Plates shape 
our planet’s geography

12 Tectonic Platesare shaping the 
formation of STEMI Networks



Tectonic Plates #1-4

• National Trauma Center Systems
– Example of multi-disciplinary collaboration

• NRMI Registry
– The Status quo for D2B was slow

• Feds and Core Measures
– Mandated Transparency

• Institute of Medicine 2006 Report
– Emergency Care at the Breaking Point 



Tectonic Plates #5-8

• ACC/AHA STEMI Guidelines
– 2004 Benchmark of D2B � 90 Minutes

• ACC D2B Alliance
– Improve INTRA-hospital process for PPCI

• Two European Studies
– Prague-2 and Danami-2

• Technology
– Automated pre-hospital ECGs and Defibrillators 



#9) “Grassroots” Initiative
(Rokos IC, 2006 AHJ,152:661)

• Multi-Disciplinary
• Influenced by the 8 prior Tectonic Plates
• Inter-hospital transfer & pre-hospital cardiac triage



“Grassroots” intersects with Big Society

11 Papers, Circulation May 30, 2007



Inter-hospital Transfer in 2007

• Minneapolis (Henry et al, Circulation 07)

• Mayo Rochester (Ting et al, Circulation 07)

• North Carolina RACE (Jollis et al, JAMA 07)

Challenge: No system has yet achieved a
>50% rate of D1//B2 � 90 Minutes



Pre-hospital Cardiac Triage 

• Regionaldiversion protocol allowing EMS to 
transport STEMI directly to PPCI-capable hospitals

• Cardiac cath lab accessible24/7/365 regardless of 
ED-diversion status

• Parallel processing� patient transport and cardiac 
cath lab activation occurring simultaneously

• Plan A = PCI, Plan B = Fibrinolytics

• Regional Quality Improvement Database



“Clever” Devices need 
Networks & Systems



45 STEMI Receiving Centers: Ventura, Los Angeles, & Orange Counties (California)

64 in So. Cal: 19 more SRCs San Diego, Riverside, San Bernadino Counties.



The DATA



JACC CV Interventions, April 2009; 2:339-46



Map of 10 STEMI Networks
(Rokos et al, 2009 JACC Intv., in press)

PDF



Demographic Summary for 
10-regions

• 20+ million citizens
• 5,000+ paramedics
• 166 hospitals� Paramedic Receiving Centers

– 72hospitals � STEMI Receiving Centers

• D2B Data spans:
– Unique start date for each region
– End August 31, 2007
– Includes ALL consecutive patients



Study Population
Aggregate 10-region Data

• 2,712 PH-ECG(+) for presumed STEMI
– N= 659 (24%) PH-ECG(+) but PPCI(-)

– N=2,053 (76%) PH-ECG(+) and PPCI(+)



D2B Pooled Analysis

• N = 2,053 for 10 SRC networks combined

• 86% rateof D2B ££££90 Minutes
• Inclusions:

– ALL consecutive PH-ECG (+) and PPCI (+)

• Exclusions:
– No self-transport patients
– No inter-hospital transfer patients



Rate of D2B � 90min by Region
(Rokos et al, 2009 JACC Intv., 2:339)
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Secondary Endpoints:
N=2,053with D2B Time

• 50% rate of D2B � 60Minutes (N=1,031)

• 25% rate of D2B � 45Minutes (N=517) 

• 8% rate of D2B � 30Minutes (N=155)



CathPCI Registry 2005-06 (N=43,801)
(Rathore et al, Circulation, AHA08 abstract #6174)
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E2B ��� �
EMS-to-Balloon time

• EMS = Emergency Medical Services
• Time Zero = Date and Time auto-stamped on 

first PH-ECG diagnostic of STEMI 



Tertiary Endpoint
(EMS)-to-Balloon (E2B)

• 2,053 were PH-ECG(+) and PPCI(+)
• 762 of 2,053 (37%) had PH-ECG time recorded 

in a database (5 regions: LAC, MSP, Med, Cha, Ven)

–68% rate of E2B � 90 minutes



30-30-30 Goal
E2B� 90 Conceptual Framework

< 30 minutes for Emergency Med Services (EMS)
< 30 minutes for the Emergency Department (ED)
< 30 minutes for the Cardiac Cath Lab (CCL)

www.E2Bchallenge.com� Industry supported QI-initiative 
launched October 15 at EMS Expo.08 in Las Vegas



Limitations

• No outcomes data
– Donabedian triad: structure-process-outcomes

• Experience, Not Experiment(QI vs RCT)
– Missing pt characteristics, baseline D2B rates, E2B for 

all regions, standardized false(+) CCL activation 
tracking, variable resources for audits, and incomplete 
regionalization in areas

• Bias issues
– Successful SRC networks, adopters/innovators
– All consecutive pts.



LA County Rate of D2B � 90min
(Rokos et al, 2009 JACC Intv., 2:339)
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Primary Objective
Systems and Networks

provide your community 
with Quality

9-1-1 is A2Q
Access to Quality

(Tectonic Plate #9)



#10) NCDR Registries

• Database infrastructure
• Empowered a large enthusiastic workforce 

of QI personnel across most PPCI hospitals

ACC/AHA Collaboration



#11) AHA Mission: Lifeline
• National community-basedinitiative
• The “ideal” becomes the “routine”
• Goals:

– Improve quality of care & outcomes in STEMI
– Improve health care system readinessand 

response



Developing Ideal STEMI Systems

��



Tectonic Plate #12

Bigger than 
ACC, AHA, NCDR, TJC, etc.



#12) Change….
You Can Believe In

• Obama Campaign website
– “I am asking you to Believe…not just in my

ability to bring about real change in 
Washington…I’m asking you to Believe in yours

• “STEMI Activist”
– Ordinaryhealthcare professionals trying to optimizethe 

STEMI system in their region using best evidence

– Empowerment & Engagement � Sustainability



So How does a new
“STEMI Activist” get started?

First, some Bad News
Then, some Good news



Show me the $$$$

• Each PH-ECG unit 
costs >$10,000

• Creative strategies 
exist to find funding
– Example = So. Cal.

• Start by working with 
your local AHA



“The Slope of the Curve”
(Gersh, B 2005 JAMA 293:979)

**Filet Mignon**

--Meatloaf--



• Case: 58 yo female with 30 minutes of chest pain. Hx DM, Htn, Chol
• Pre-hospital ECG = Anterior STEMI
• Angio = Proximal LAD occlusion treated with a stent
• E2B= 56 minutes (from 9-1-1), D2B = 23 minutes
• Peak TnI = 2.4 & CK-MB = 26,  ECHO = 55% EF, home in 3 days

Circulation September 2, 2008



EMS Systemsand 
STEMI-care Quality

• Mega-Provider of Quality
– PH-ECG identification of STEMI consistently 

provides the fastest D2B times

• Mega-Consumerof Quality
– 50% of all STEMI patients arrive via EMS

– EMS drives regional collaboration



Fix the System
• Find and engage influential allies of your Region

– In person & via email

• Think Multi-Disciplinary collaboration

Together Everyone Achieves More
–(Courtesy of Bill French, MD)



What does the lay public need to 
know about STEMI heart attacks?

Call 9-1-1
The ultimate search-engine for Quality STEMI Care



Can you see the STEMI solution now?

The STEMI Train…A Quality System
that is always on Time


