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ACC Chapters / STEMI systems

• The need for cardiology leadership

• Example in North Carolina

• Chapter activities across the U.S.



The need for cardiology leadership

• Leadership in the hospital



Core StrategiesCore Strategies
1. ED physician activates the cath lab;1. ED physician activates the cath lab;
2. One call activates the cath lab;2. One call activates the cath lab;
3. Cath lab team ready in 20 3. Cath 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. 
OptionalOptional. EMS activates the cath lab.. EMS activates the cath lab.

A preA pre--hospital ECG to activate the cath lab is optional. hospital ECG to activate the cath lab is optional. 
While other strategies exist, including having a cardiologist inWhile other strategies exist, including having a cardiologist in the the 
hospital 24/7, they are not required for participation in the D2hospital 24/7, they are not required for participation in the D2B campaign.B campaign.

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



NallomothuNallomothu et al et al Am J Cardiol 2009
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The need for cardiology leadership

• Leadership in the hospital 
• Advancing pre-hospital care



Pre-Hospital ECG

• ACTION registry - 2007

• 1,941 of 7,098 EMS 

transported patients had 

pre-hospital ECG

• Trend for lower mortality 

0.85 (0.63-1.01)

49

70

82
73

0

10

20

30

40

50

60

70

80

90

Primary PCI <= 90 Lysis <= 30

In hospital Pre hospital

Diercks DB, J Am Coll Cardiol 2009;53:161–6
% treated within goal



Improving the System of Care for STEMI Patients

12 Lead Activates the Cath Lab

8

No
49%

Don't know
6%

Yes, for all 
receiving 
facilities

17%

Yes, for some 
receiving 
facilities

28%

In your Agency/Organization, is the field provider’s 12-lead ECG 
information used to activate the cath lab prior to arrival at the 
receiving facility?



STEMI Door-to-Balloon Times – 
Median Times for Transfer In and Non-Transfer In Patients

Transfer in DTB Times Non-Transfer in DTB Times
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The need for cardiology leadership

• Leadership in the hospital  - D2B
• Advancing pre-hospital care

– Enable and train EMS to activate cath. lab 
appropriately.

– Establish protocols for rapid transfer of 
patients from outside hospitals.



The need for cardiology leadership

• Leadership to overcome systematic 
barriers
– Competition
– Medical system gaps

• Regional plans
• Inter-hospital transfer
• Fragmented EMS
• Emergency department and EMS training



The need for cardiology leadership

• With a focus on the patient and intimate 
knowledge of the medical system, 
cardiology has the unique ability to 
markedly improve STEMI care without the 
need for regulatory oversight or legislation.



ACC Chapters / STEMI systems

• The need for cardiology leadership

• Example in North Carolina

• Chapter activities across the U.S.



How we established a STEMI system

• Interested Councilors and members form 
STEMI system leadership
– Geographically disperse
– Leaders in the interventional lab, hospital, and 

community
– Appoint members from each closely 

competing hospital.



Competition

COMPETITION
Don’t change referral lines
ED physicians, paramedics, and 

patients choose their hospitals
Everyone in the tent
Non-partisan
Avoided legislation
A few great leaders were key



Organization

Physician leaders
(continued)
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Asheville

Winston-Salem
Durham/Chapel 
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GreenvilleCharlotte
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10 PCI centers
16 Transfer for PCI
28 Lytics
11 Mixed

RACE Centers and Regions 
65 hospitals (10 PCI, 55 non PCI)

Hathaway / Maddox

Bohle / Applegate
Granger / Jollis

Wilson / Valerie / Aluko

Babb



How we established a STEMI system

• Use Chapter website as STEMI system 
communication site



nccacc.org



How we established a STEMI system

• Reach out to other professions / 
professional societies
– emergency medicine / ACEP / SAEM
– EMS / State / Medical directors / training 

directors
– nursing / cath. lab supervisors / staff
– hospital administrators
– payers



RACE 
Partners



How we established a STEMI system

• Organize leadership and system meetings 
around Chapter activities / annual 
meetings.





How we established a STEMI system

• Publish a state "operations manual" for 
STEMI systems
– Clinical trial evidence, guidelines, regional 

consensus.



Establish a plan



Single best plan per hospital 
OPERATIONS MANUAL



How we established a STEMI system

2) Establish REGIONAL PCI CENTERS
(primary, lytic ineligible, rescue)

Measurement
& Feedback

3a) HOSPITAL by hospital
establishment of STEMI plan
(review, consensus, training)

3b) EMS by EMS
establishment of STEMI plan
(review, consensus, training)

5) Improve system

1) Develop leadership, 
funding, data structure



RACE 
PRIMARY PCI Center*

1. 24/7 PCI capability within 30 minutes
2. Single number activation (immediate) 
3. Accept patients regardless of bed availability
4. Ongoing data monitoring and feedback (ACTION- 

GWTG, “cath lab activation” registry)
5. STEMI Team with strong administrative support and 

dedicated STEMI coordinator
6. Improve STEMI care for all hospitals in region 

regardless of affiliation

* Must be fully operating to be a RACE regional PCI center



RACE 
Interventions



RACE 
Hospital - Non PCI*

1. STEMI Team with strong administrative support 
2. Establish a single plan for STEMI reperfusion
3. Periodic data collection and review by RACE regional 

coordinator

* Must be in place to be a RACE hospital



EMS 
Acute Cardiac Toolkit

Established STEMI system quality standards:
1) In the field ECG
2) Under 15 minute scene time
3) Hospital pre-notification
4) Standing STEMI plan / destination protocols



How we established a STEMI system

• Focus on EMS
– ECG training
– Direct feedback to EMS regarding reperfusion

• Case reviews
• Data sharing with EMS training director



ECG training



False positive rate
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more STEMI’s25

ECG training / case review



How we established a STEMI system

• Monitor regulatory / legislative activities.



ACC Chapters / STEMI systems

• The need for cardiology leadership

• Example in North Carolina

• Chapter activities across the U.S.



Improving the System of Care for STEMI PatientsConfidential Statement Here

Improving the System of Care for STEMI Patients

40



MissionLifeline Criteria 
Primary PCI Hospital/ STEMI-Receiving Center

1) Protocols for triage, diagnosis and Cardiac Catheterization Laboratory 
activation should be established within the primary PCI hospital/STEMI 
Receiving Center. A single activation phone call should alert the STEMI 
team. Criteria for EMS activation of the Cardiac Catheterization 
Laboratory should be established in conjunction with EMS offices.
2) The STEMI-Receiving Center should be available 24 hours/7 days a 
week to perform primary PCI.
3) The Cardiac Catheterization Laboratory staff including interventional 
cardiologist should arrive within 30 minutes of activation call.
4) There should be universal acceptance of STEMI patients (no 
diversion). There should be a plan for triage & treatment for simultaneous 
presentation of STEMI patients.
5) Interventional cardiologists should meet ACC/AHA criteria for 
competence. Interventional cardiologists should perform at least 11 
primary PCI procedures per year and 75 total PCI procedures per year.



MissionLifeline Criteria 
Primary PCI Hospital/ STEMI-Receiving Center

1) Protocols for triage, diagnosis and Cardiac Catheterization Laboratory 
activation should be established within the primary PCI hospital/STEMI 
Receiving Center. A single activation phone call should alert the STEMI 
team. Criteria for EMS activation of the Cardiac Catheterization 
Laboratory should be established in conjunction with EMS offices.
2) The STEMI-Receiving Center should be available 24 hours/7 days a 
week to perform primary PCI.
3) The Cardiac Catheterization Laboratory staff including interventional 
cardiologist should arrive within 30 minutes of activation call.
4) There should be universal acceptance of STEMI patients (no 
diversion). There should be a plan for triage & treatment for simultaneous 
presentation of STEMI patients.
5) Interventional cardiologists should meet ACC/AHA criteria for 
competence. Interventional cardiologists should perform at least 11 
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MissionLifeline Criteria 
Primary PCI Hospital/ STEMI-Receiving Center

6) The STEMI-Receiving Center should meet ACC/AHA criteria for 
volume and perform a minimum of 36 primary PCI procedures and 200 
total PCI procedures annually.
7) The STEMI-Receiving Center should participate in the Mission: 
Lifeline-approved data collection tool, ACTION Registry – GWTG.
8) A program should be in place to track and improve treatment (acutely 
& at discharge) with ACC/AHA guideline based Class I therapies.
9) There should be a recognized STEMI-Receiving Center liaison/system 
coordinator to the system and a recognized physician champion.



MissionLifeline Criteria 
Primary PCI Hospital/ STEMI-Receiving Center

10) There should be monthly multidisciplinary team meetings to evaluate 
outcomes and quality improvement data. Operational issues should be
reviewed, problems identified, and solutions implemented. The following 
measurements should be evaluated on an ongoing basis:
a) Door-to-balloon (first device used) time, non-transfer within 90 minutes
b) STEMI Referral Hospital ED door-to-balloon (first device used) time, 
transfer within 90 minutes
c) First Medical contact to balloon inflation (first device used) non-transfer 
within 90 minutes
d) First Medical contact to balloon inflation (first device used) transfer
e) Proportion of eligible patients receiving reperfusion therapy
f) Proportion of eligible patients administered guideline-based Class I 
therapies
g) Proportion of patients with field diagnosis of STEMI and activation of 
the Cardiac Catheterization Laboratory for intended primary PCI that
i) do not undergo acute catheterization because of misdiagnosis
ii) undergo acute catheterization and found to have no elevation in 
cardiac biomarkers and no revascularization in the first 24 hours
h) In hospital mortality



MissionLifeline Criteria 
Non-PCI Hospital/ STEMI Referral Center

1) Appropriate protocols and standing orders should be in place for the 
identification of STEMI. At a minimum, these protocols should be present 
inthe Intensive Care Unit/Coronary Care Unit and Emergency Department 
(ED)
2) Each ED should maintain a standardized reperfusion STEMI care 
pathway that designates primary PCI as the preferred reperfusion 
strategy if transfer of patients to a primary PCI hospital/STEMI-Receiving 
Center can be achieved within times consistent with ACC/AHA guidelines.
3) Each ED should maintain a standardized reperfusion STEMI care 
pathway that designates fibrinolysis in the ED (for eligible patients) when 
thesystem cannot achieve times consistent with ACC/AHA guidelines for 
primary PCI.
4) If reperfusion strategy is for primary PCI transfer, a streamlined, 
standardized protocol for rapid transfer and transport to a STEMI- 
Receiving Centershould be operational.



MissionLifeline Criteria 
Non-PCI Hospital/ STEMI Referral Center

5) If reperfusion strategy is for primary PCI transfer, all patients should be 
transported to the most appropriate STEMI-Receiving Center where the
expected first door-to-balloon (first device used) time should be within 90 
minutes (considering ground versus air transport, weather, traffic).
6) The STEMI Referral Center should have an ongoing quality 
improvement process, including data measurement and feedback, for the 
STEMI population and collect and submit Mission: Lifeline required data 
elements (using the Mission: Lifeline Bridging form*).
7) A program should be in place to track and improve treatment (acutely 
and at discharge) with ACC/AHA guideline based Class I therapies.
8) A multidisciplinary STEMI team, including EMS, should review hospital 
specific STEMI data on a quarterly basis.

a) Door-to-first ECG time (goal <10 minutes)
b) Proportion of STEMI-eligible patients receiving any reperfusion (PCI or fibrinolysis) 
therapy.
c) STEMI Referral Center ED door-to-balloon (first device used) time for patients 
transferred to PCI center
i) STEMI Referral Center ED door to ED discharges
ii) STEMI Referral Center ED door-to-balloon (first device used) time within 90 minutes 
(including transport time)



MissionLifeline Criteria 
EMS

1) Each EMS system should maintain a standardized algorithm for 
evaluation and treatment of patients with symptoms suggestive of 
myocardial ischemia that should include acquisition of a 12-lead ECG and 
appropriate communication of the ECG findings (via direct paramedic
interpretation/voice communication, automated computer algorithm 
interpretation, wireless transmission and physician interpretation, or any
combination of these three strategies) to the receiving hospital.
2) Each EMS system should maintain a standardized reperfusion STEMI 
care pathway that designates primary PCI as the preferred reperfusion
strategy if initiated within 90 minutes of first medical contact or fibrinolytic 
therapy in eligible patients when primary PCI within 90 minutes is not
possible.
3) Prearranged EMS destination protocols for STEMI patients should 
include:
a) Bypassing non-PCI hospitals/STEMI Referral Centers and going directly to primary PCI hospitals/STEMI-Receiving Centers for patients with anticipated short 
transport interval (e.g. <30 minutes in urban/suburban settings, so as to achieve primary PCI within 90 minutes)
b) Emergency transfer by EMS or other agencies to a STEMI-Receiving Center of patients with STEMI who transport themselves to a STEMI
Referral Center.
c) Air transport if possible (or default to ground transport ) to STEMI-Receiving Center or stabilization in STEMI Referral Center for patients with anticipated long 
transport time and/or either fibrinolytic ineligible and/or in cardiogenic shock
d) Administration of fibrinolytic therapy prehospital or in a STEMI Referral Center for fibrinolytic eligible patients with anticipated time to primary
PCI exceeding 90 minutes
e) Emergency transfer to a STEMI-Receiving Center of patients who develop STEMI while in hospital at STEMI Referral Center (non-PCI
hospital).



MissionLifeline Criteria 
EMS

4) When taken directly to a STEMI-Receiving Center, all STEMI patients 
should be transported to the most appropriate facility as determined by
Mission: Lifeline hospital criteria, with a system goal of first medical 
contact to balloon inflation (initial device used) within 90 minutes.
5) EMS medical director or designate should monitor care related to EMS 
patients with STEMI by meeting at least quarterly with prehospital 
providers, emergency physicians, interventional cardiologists, nursing 
staff, receiving hospital representatives, and other appropriate individuals 
(i.e. STEMI Survivor).
6) The following measurements should be evaluated on an ongoing basis:
a) Symptom onset to 911 call
b) Time 911 call is first received by primary public safety answering point to vehicle arrival at hospital door
c) Time from first medical contact to balloon inflation (first device used).
d) Time from prehospital ECG to balloon inflation (first device used).
e) Proportion of patients with non-traumatic chest pain > 35 years treated by EMS for whom 12-lead ECGs were obtained
f) Proportion of patients with STEMI treated by EMS for whom 12-lead ECGs were obtained
g) Proportion of patients with field diagnosis of STEMI and activation of the Cardiac Catheterization Laboratory for intended primary 
PCI that
i) do not undergo acute catheterization because of misdiagnosis
ii) undergo acute catheterization and found to have no elevation in cardiac biomarkers and no revascularization in the first 24 hours
h) Proportion of patients with EMS treated ventricular fibrillation (VF) who are taken to the Cardiac Catheterization Laboratory
i) Survival to hospital discharge of all STEMI patients and of patients with VF (EMS and STEMI-Receiving Center to monitor jointly)



MissionLifeline Criteria 
STEMI System

1) The System should be registered with Mission: Lifeline.
2) There should be on-going multidisciplinary team meetings that include 
EMS, non-PCI hospitals/STEMI Referral Centers, and PCI 
hospitals/STEMI Receiving Centers to evaluate outcomes and quality 
improvement data. Operational issues should be reviewed, problems 
identified, and solutions implemented.
3) Each STEMI System should include a process for pre-hospital 
identification and activation, destination protocols to STEMI Receiving 
Centers, and transfer for patients who arrive at STEMI Referral Centers 
and are primary PCI candidates, and/or are fibrinolytic ineligible and/or in 
cardiogenic shock.
4) Each system should have a recognized system coordinator, physician 
champion, and EMS medical director.
5) Each system component (EMS, STEMI Referral Centers and STEMI- 
Receiving Centers) should meet the appropriate criteria listed above.





MissionLifeline Criteria 
Primary PCI Hospital/ STEMI-Receiving Center

1) Protocols for triage, diagnosis and Cardiac Catheterization Laboratory 
activation should be established within the primary PCI hospital/STEMI 
Receiving Center. A single activation phone call should alert the STEMI 
team. Criteria for EMS activation of the Cardiac Catheterization 
Laboratory should be established in conjunction with EMS offices.
2) The STEMI-Receiving Center should be available 24 hours/7 days a 
week to perform primary PCI.
3) The Cardiac Catheterization Laboratory staff including interventional 
cardiologist should arrive within 30 minutes of activation call.
4) There should be universal acceptance of STEMI patients (no 
diversion). There should be a plan for triage & treatment for simultaneous 
presentation of STEMI patients.
5) Interventional cardiologists should meet ACC/AHA criteria for 
competence. Interventional cardiologists should perform at least 11 
primary PCI procedures per year and 75 total PCI procedures per year.
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