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Overview and Latest Research 

on Out of Hospital Cardiac Arrest 
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Å236 000 to 325 000 people in the 

United States each year 

ï600-1000 Americans will suffer OOHCA today 

ï20+ during this talk 

Å3rd leading cause of death 

ÅHigh morbidity and mortality 
ï~80% die before hospital admission 

 

 

Out of Hospital Cardiac Arrest in U.S. 

3 North Carolina                                

College of Resuscitation 



Epidemiology 

EMS ï treated cardiac arrest 

Age 67 (IQ 53 ï 79) 

Female 36% 

Location 

Home 82% 

Public 16% 

Other 2% 

4 
Nichol JAMA. 2008;300(12):1423-1431 

VT/VF 
23% 

Asystole 
40% 

PEA 
20% 

Other / 
unknown 

17% 

Initial rhythm 
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Causes of cardiac arrest in patients with 

cardiac disease (~ 60%) 

ÅIschemic cardiac disease 

ÅNon-atherosclerotic disease of coronary arteries 

ÅCardiomyopathies 

ÅValvular heart disease 

ÅInfiltrative and inflammatory myocardial disease 

ÅCongenital heart disease 

ÅPrimary electrical abnormalities 
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Causes of cardiac arrest in patients without 

cardiac disease (~40%) 

ÅTrauma 

ÅBleeding 

ÅPulmonary embolism 

ÅSuicide / drug overdose 

ÅLung disease 

ÅSuffocation 

ÅDrowning  

ÅMalignancy 

ÅSIDS 
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Epidemiology 
Autopsy ï witnessed arrest, Nottingham UK 

VF Other 
(Asystole, PEA) 

Previous MI 53% 45% 

CAD 

None - mild 7% 5% 

1 Vessel 13% 10% 

2 Vessel 23% 15% 

3 Vessel 37% 41% 

Thrombosis 31% 30% 

LVH 53% 54% 
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Resuscitation 51 (2001) 257ï264 
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OHCA survival to hospital discharge 

 by 5-year time periods    n = 141,581 

Overall 7.6% 

Circ Cardiovasc Qual Outcomes. 2010;3:63-81 
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Cardiac Arrest in North Carolina: 

 

~ 5,000 ï 8,000 per year  

 

NC Office of EMS Preliminary data 

Statewide Cardiac Arrests:       5,213 

EMS Return of Spontaneous Circulation:    35% 1,845 

Arrived at Emergency Department Alive:    20% 1,034 

Admitted to Hospital Alive:      11%    589  

D/C from Hospital Alive :not availableé           likely under 5% 
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Survival 

Utstein style reporting 

ñwitnessed cardiac arrest due to presumed underlying heart disease  

with the initial rhythm of ventricular fibrillationò 10 North Carolina                                
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Survival 
CARES Registry 2010 

3 leading NC metro EMS agencies 

Resuscitations attempted 

Cardiac etiology 

1096 

Witnessed by 

bystander 

396 

VT / VF 

164 

Asystole 

107 

Other rhythm 

125 

ROSC 

104 

ROSC 

39 

ROSC 

63 

Admitted to hospital 

82 

Admitted to hospital 

22 

Admitted to hospital 

15 

Discharged  CPC 1or 2 

48 

Discharged  CPC 1or 2 

3 

Discharged  CPC 1or 2 

14 
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Survival 
CARES Registry 2010  

3 leading NC metro EMS agencies 
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Variation in survival VF arrest 
Resuscitations Outcomes Consortium 

Witnessed Utstein 

Nichol JAMA. 2008;300(12):1423-1431 

Survival to discharge 
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Who survives 
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Amy Jones 

Å37 year old woman 

Å9 months pregnant, 2 days to due date 

ÅHusband noted agonal breathing, 

cyanosis, called 911, started CPR 

ÅFire department arrived 7 minutes later 

ÅAED, regained weak pulse after 3rd shock 
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Amy Jones 

ÅTwo more shocks for ventricular 

arrhythmias in transport 

ÅC-section, baby Elizabeth delivered 

ÅHypothermia x 24 hours per protocol 

ÅDischarged day 10 

ÅSlowly regained ñmid-term memoryò 
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Amy Jones 

Elements of success 

ÅWitnessed 

ÅRecognition, 911 

ÅMedical dispatch 

ÅBystander CPR 

Å1st responder AED 

ÅHypothermia protocol 
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Who survives 
Factors associated with hospital admission, n= 830 

More likely to be hospitalized 

Å Women (1.4) 

Å Bystander witnessed and 

CPR (2.1) 

 

Less likely to be hospitalized 

Å Over age 75 (0.6) 

Å Arrest at home (0.6) 

Jost, D. et al. Circulation 2010;121:1614-1622 
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Who survives 
Factors associated with survival to 1 year, n= 830 

More likely to survive 

Å Firefighter witnessed (1.5) 

 

Less likely to survive 

Å Over age 75 (0.7) 

Å Arrest at home (0.8) 

Å Response > 12 minutes (0.8) 

Å 4+ shocks (0.8) 

Jost, D. et al. Circulation 2010;121:1614-1622 
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Who survives 

Things we canôt change 

ÅWitnessed 

ÅYounger age 

 

Things we can change 

ÅBystander CPR 

ÅResponse time < 9 minutes 

Jost, D. et al. Circulation 2010;121:1614-1622 
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Strategies for improving survival 
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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 postïcardiac arrest care 
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Strategies for improving survival 

Circulation. 2011;123:2898-2910 23 North Carolina                                
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Strategies for improving survival 

ÅMedical leadership 

ÅCommunity 

ïBystander CPR 

ïPublic access 

defibrillation 

Å911 dispatch 

ïRapid first response 

ïDispatch assisted CPR 

ÅEMS 

ïHigh quality CPR 

ïEarly defibrillation 

 

ÅHospital 

ïSpecialized centers for treating 

postïcardiac arrest patients 

ïMultidisciplinary postïcardiac 

arrest care treatment plan 

ïEarly PCI 

ïTherapeutic hypothermia 

ïEarly hemodynamic 

optimization 

ïAICD placement 
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Wake County 

4.2% 

11.5% 
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PUBLIC ACCESS AED AND 

TRAINING 

26 North Carolina                                

College of Resuscitation 



Public-Access Defibrillation and Survival 
after Out-of-Hospital Cardiac Arrest 

Å 993 community units in 24 

North American regions 

Å 250 adults over age 50 for 

16 hours a day 

Å Ability to supply AED in 3 

minutes 

Å Randomly assigned 

shopping malls and 

apartment complexes 

Å Emergency-response 

training involving CPR 

alone or CPR / AED 

Hallstrom AP et al. N Engl J Med. 2004 ;351:637-46. 
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Public-Access Defibrillation and Survival 
after Out-of-Hospital Cardiac Arrest 

Hallstrom AP et al. N Engl J Med. 2004 ;351:637-46. 

ÅAEDôs combined with trained volunteer 

response save lives, 

ïParticularly in public places with more than 250 

adults over age 50 
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HIGH PERFORMANCE 

CPR 
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Chest compression only CPR 

ÅBystanders more willing to initiate 

ÅArterial blood is adequately oxygenated at onset of 

primary cardiac arrest 

ÅLess likely to cause regurgitation of stomach contents 

ÅRescue breathing interrupts critical chest compressions 

ÅEasier to teach 

ÅObservational evidence of improved survival 

Ramaraj R,  Ewy GA. Heart 2009;95:1978ï1982. 
30 North Carolina                                

College of Resuscitation 


