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Objectives 

• Discuss paradigm of care regionalization 

• Highlight importance of protocols to success 

• Discuss example of regionalization in NC 

• Elements of success / strategies to 

regionalize care in your community  

 



NO ONE SURVIVES CARDIAC 

ARREST, EXCEPT ON TV 

FRAMING THE DISCUSSION 



SURVIVAL AFTER ADMISSION 

• 40 Years of EMS and no improvement 

• Those resuscitated in field show large 

survival variability after admission 

– Controlled for patient characteristics 

• ROC study 



Adult Chain of Survival 

1. Immediate recognition of cardiac arrest and 

activation of the emergency response system 

2. Early CPR with an emphasis on chest compressions 

3. Rapid defibrillation 

4. Effective advanced life support 

5. Integrated post–cardiac arrest care 
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Time Dependent Conditions 

• 1. Respiratory distress 

• 2. STEMI 

• 3. Stroke 

• 4. Trauma 

• 5. Out-of-Hospital-Cardiac Arrest 
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Hospital / EMS cardiac arrest programs 2010 



AHA Policy Statement 2010 

• OHCH Public Health  

• Regional variation 

• EMS / Hospital variation 

• Barriers 

– Lack of knowledge 

– Experience 

– Personnel 

– Resources 

– Infrastructure 

• PROBLEMS 

Regional Systems of Care for Out-of-Hospital Cardiac Arrest, Circ. 2010; 121 709 



AHA Policy Statement 2010 

• SOLUTIONS 

 • Time-dependent conditions 

• Increased Volumes 

– Providers / Hospitals 

– Better outcomes 

• Regional Systems 

– Improved STEMI 

– Trauma 

Regional Systems of Care for Out-of-Hospital Cardiac Arrest, Circ. 2010; 121 709 



DO THIS TOMORROW 

• Teach every person to preform CPR 

• Public Access Defibrillation 

• 911 Recognizes Cardiac Arrest 

• 911 Provides PAI 

• First Responders 

– AED 

• EMS 

– ACLS 

– Therapeutic Hypothermia 

• Tertiary Medical Center 

– Therapeutic Hypothermia 

– Cardiology, Pulmonologist, Neurologist 

– PTCI / ICD 



Abella B, et al. Resuscitation 2005. 
Merchant RM, et al. Crit Care Med 2006. 
Laver SR, et al. Anaesthesia 2006.  
Bigham BL, et al. Resuscitation 2009.  
Toma A, et al. Crit Care Med 2010. 

US Implementation 2005 
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Wake County 

4.2% 

11.5% 





Regionalization Rationale 

• IOM 2006 & AHA 2010 endorse regionalized systems of care 

 

• Increase utilization of proven, complex interventions 

 

• Specialized resources and expertise at certain centers 

 

• Correlation between case volume and patient outcome 

Mooney, et al. Circulation. 2011. 



REGIONALIZATION BEGINS? 

WHERE DO WE START? 



Complete Interdependency 

Community 

Pre-hospital 
EMS 
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Community Training  

Objective: To improve the rate of bystander CPR   

Education   

 

• Identify leaders and interested community members   

 

• Survey the community (what exists now) 

 

• Seek funding from local businesses, partnerships or grants 

 

• Use RACE CARS material and/or AHA materials    

COMMUNITY 



Community Training  

Objective: To improve the rate of bystander CPR Education  

Train the Trainer   

 

• Participate in existing offerings   

 

• Advertise: send emails, ask to post signs, talk to local TV/radio 

 stations, be creative   

 

• Count how many are trained at each event:  

  • send event name  

  • location-city and county  

  • and how many trained   

• We will be tracking bystander CPR rates and survival rates in every 

 community across NC  

COMMUNITY 



 

Community Training  

Objective: To improve the rate of bystander CPR Education  

 

Public Access Defibrillation Program   

 

• Identify leaders and interested community members    

• Survey the community to identify locations of AED’s  

• Obtain contact information for the responsible party for each AED 

• Work with local EMS to input AED locations into CAD 

• Seek funding from local businesses partnerships or  

• AED’s for locations with >250 people   

 

American Heart Association and American Red Cross CPR Training   

o  Identify AHA and ARC classes for communities   

COMMUNITY 



PREHOSPITAL  / EMD 

    Because dispatcher CPR instructions substantially 

increase the likelihood of bystander CPR performance 

and improve survival from cardiac arrest, ALL 

dispatchers should be appropriately trained to provide 

telephone CPR instructions (Class I, LOE B). 

 

 

  2010 AHA Guidelines for CPR & ECC 

    



PROTOCOLS 

How to drive behavior and ensure consistency 







HOSPITAL 



HOSPITAL 



HOSPITAL 



AHA 2010: Post-Arrest Guidelines 

• Optimize perfusion 

• Identify & treat precipitating cause 

• Transport to comprehensive post-

cardiac arrest treatment system 

– Acute coronary interventions 

– Goal-directed critical care 

– Hypothermia 

  
Peberdy, et al. Circulation. 2010. 



NORTH CAROLINA EXAMPLE 

OF REGIONALIZATION 

PUTTING IN PERSPECTIVE 



CMC CODE COOL OVERVIEW 

• Started November 2007 

• Total patients to date: 228 

• Transfers: 41% 

• In-hospital arrests: 5% 

• STEMIs: 12% 



CMC CODE COOL 

Oct-06 Jan-07 Apr-07 Jul-07 Oct-07 Jan-08 Apr-08 Jul-08 Oct-08 Jan-09 Apr-09 Jul-09 Oct-09 Jan-10 Apr-10 Jul-10

Code Cool Implementation Timeline

Nov-06 - Jul-07

Preparation and Planning

Nov-07

Code Cool Pathway Activation
Sep-08 - Jun-10

Regional Outreach Campaign

 



CMC CODE COOL 



Regional System for Therapeutic Hypothermia: 

Arrest Characteristics 

• Witnessed: 82% 

• Bystander CPR: 66% 

• VT/VF 76% 

• PEA / Asystole 24% 

 

• STEMI 49% 

• Shock 44% 

• Downtime 22 minutes 

 

Mooney, et al. Circulation. 2011. 

CMC CODE COOL 



Regional System for Therapeutic 

Hypothermia: Outcomes 

• 56% survived 

• 51% good neurological outcome 

• 20% increased risk of death with every 

hour delay in initiation of cooling 

• Time to goal temperature not 

significantly associated with survival 

 

 

 

Mooney, et al. Circulation. 2011. 



CMC Code Cool 

Patient Group Good Neurologic Outcomes 

Local (n=99) 43% 

Referred (n=67) 34% 

Good Neurologic Outcomes 



CMC CODE COOL Time Line 
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CMC CODE COOL Take Home 

• Establish protocols 

• Establish protocols 

• Establish protocols 

 

• Cardiac arrest centers  

• Resuscitation center 

• Aggressively resuscitate post-arrest patients 

 

 

 



SUMMARIZING ELEMENTS 

 AHA 2010 POLICY STATEMENT 

WHAT IT TAKES TO START: THE BIG PICTURE 



EMS ESSENTIAL ELEMENTS 

• Medical director works with hospitals 

• External certification / verification 

• Triage of ROSC to Resuscitation 

Center 

• Plan and treat re-arrest 

• Therapeutic Hypothermia 

• Performance Improvement Initiative 



HOSPITAL ESSENTIAL ELEMENTS 

• Resuscitation Capable Center  

– Works with EMS Medical Director 

– External certification / verification 

– Initiates / continues Hypothermia 

– Early transport to Cardiac Center 

– Plan and treat re-arrest 

 

– Provide CPR training for lay public 

– Provide BLS and ACLS training for employees 

– Performance Improvement Initiative 

 



HOSPITAL ESSENTIAL ELEMENTS 

• Cardiac Arrest Center  

– Works with EMS Medical Director 

– External certification / verification 

• Align with STEMI centers 

– Initiates / continues Hypothermia 

• Plan and treat re-arrest 

• No prognostication before 72 hours 

 

• Center Characteristics 

– High volume, 40 arrests per year 

– Meets ACC / AHA STEMI Guidelines for PTCI 

– EP Testing and ICD Implantation 

 

• Provide CPR training for lay public 

• Provide BLS and ACLS training for employees 

• Performance Improvement Initiative 

– Multidisciplinary 

 




