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Chain of Survival 

European Resuscitation Council Guidelines for Resuscitation 2010,  Resuscitation 81 (2010) 1219–1276 







EARLY RECOGNITION 
 
Start CPR in all unconscious 
subjiects who do not breath 
normally: 
 
- No puls control 
 

- No consider agonic gasps 
 

Circulation 2010;122;S298-S324 



Dispatch Guided CPR 

    
 

Dispatcher-assisted cardiopulmonary resuscitation: time to identify cardiac arrest and deliver chest compression instructions 
Lewis M et al Circulation 2013 Oct 1;128(14):1522-30. 



Circulation 2013;128:1522-1530 



     CPR education for bystanders 



Bystander CPR 

Bystander CPR and survival, Leong BS  Singapore Med J 2011 Aug;52(8):573-5 
How best to teach CPR to schoolchildren: a systematic review, Plant N, Taylor K Resuscitation 2013 Apr;84(4):415-21 
Progetto VIVA, Italian Resuscitation Council  

 





Early defibrillation… 

• PAD Projects  
      (Public Access Defibrillation) 

 
 

  



Isola d’Elba 
Golfo della Biodola 



Trends in the proportion of public-access AED use by laypersons 
among bystander-witnessed OHCAs of cardiac origin in public places 

J Am Heart Assoc. 2014  



JAMA 2013;310:1377-84 



Wissenberg M et al JAMA 2013;310:1377-84 

Survival  Following OHCA, 2001 - 2010 



LIFENET server Bologna 2004 Telemedicine 

UTIC Ospedale Maggiore 
EMODINAMICA H24 

UTIC Ospedale S. Orsola 
EMODINAMICA H24 

Globetrotter 



                                                                Postresuscitation care center 
 
AHA Guidelines for CPR and ECC. Circulation 2010; 122: S768-S786 

The New Chain of Survival 

Cardiopulmonary Resuscitation 
AHA Guidelines 



 

ICU – Maggiore Hospital “C.A. Pizzardi”, Bologna 



Circulation 2012;126:589-97 



Tagami T et al Circulation 2012;126:589-97 



Post-cardiac Arrest Syndrome 

• Anoxic brain injury 
 
• Myocardial dysfunction 
 

• Systemic ischemic / reperfusion response 
 

• Persistent precipitating pathology 
 

 
    
   Nolan JP et al, Resuscitation 2008; 79: 350-
379 
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Centro REAL Protoc.
Arresto 

Ipotermia 
Terapeutica 

Coro  
≤ 6 ore 

Criteri PCI nel coma 
post-ROSC 

Terapia 
antitrombotica 

N. Casi 
2013 

Bologna, 
Maggiore 

Si Si, Ria Quasi tutti Solo se “culprit” occlusa 
o TIMI<3  

Meno aggressiva PCI 
primaria 

>25 

Bologna, 
Policlinico 

Si Si, Ria Quasi tutti Solo se “culprit” occlusa 
o TIMI<3  

Valutazione clinica 
individuale 

10-25 

Modena, 
Baggiovara 

Si Si, Ria Quasi tutti Anche “culprit” critica 
con TIMI 3 

Meno aggressiva PCI 
primaria 

10-25 
 

Piacenza Si Si, Ria Quasi tutti 
 

Solo se “culprit” occlusa 
o TIMI<3  

Analoga a PCI primaria 
 

10-25 
 

Reggio Emilia No Si, Ria STEMI Anche “culprit” critica 
con TIMI 3 

Meno aggressiva PCI 
primaria 

<10 

Ravenna Si Si, Ria Quasi tutti 
 

Anche “culprit” critica 
con TIMI 3 

Analoga a PCI primaria 
 

<10 
 

Rimini In corso Si, Ria Quasi tutti Anche “culprit” critica 
con TIMI 3 

Più aggressiva PCI 
primaria 

10-25 

Parma No Si, Ria TV/FV Anche “culprit” critica 
con TIMI 3 

Più aggressiva PCI 
primaria 

10-25 
 

Forlì Si Si, anche UTIC Quasi tutti Anche “culprit” critica 
con TIMI 3 

Analoga a PCI primaria >25 
 

Ferrara Si Si, Ria Quasi tutti Anche “culprit” critica 
con TIMI 3 

Più aggressiva PCI 
primaria 

10-25 
 

Hypothermia and coronary angiography in the 
post anoxic coma OHCA 
Strategies applied in the Emilia Romagna centers  



OHCA (FV/TV) 
Coma post ROSC  

Valutazione 118 
ECG pre-H 

STEMI-ECG 

Emodinamica 
Coronarografia in 
emergenza (+ PCI) 

No STEMI-ECG  

Diagnosi SCA - NSTEMI Altre Diagnosi 

Criteri esclusione: 
- ROSC non persistente 

- Malattia terminale 

Saletta Emergenza PS 
Valutazione congiunta 

Rianimatore & Cardiologo 
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Saletta Emergenza PS 
TAC encefalo & Ecocardiogramma 

OHCA Protocol 



AHA guidelines for CPR and ECC. Circulation 2010; 122: S768-S786 

AHA Guidelines 2010 



 
 
Therapeutic hypothermia 



Hypothermia After Cardiac Arrest (HACA) Study Group. NEJM 2002; 
346: 549-556 

Therapeutic Hypothermia: 
First  trials  



Polderman KH.  Lancet 2008; 371:1955-1969 

Non randomized trials 

Anesthesia and Analgesia 1959;38 (6): 423 

Therapeutic Hypothermia 
post OHCA 
neuroprotection 

HACA study group 
N Engl J Med 2002; 346: 549-556  

273 ROSC pts. post OHCA (FV/TV) 
RCT’s: IHypothermia (32-34°C) vs normothermia 

Mortality reduction 
Better neurological outcome 



Circulation 2011; 124: 206-214 

Increased mortality of 20% for each hour of delay  
in initiating therapeutic hypothermia 

Early and Rapid Induction 



                                                         Holzer M. NEJM 2010; 363: 1256-1264  



Therapeutic Hypothermia  





PreHospital Induction 

Although use of prehospital cooling reduced core 
temperature 
by hospital arrival and reduced the time to reach a 
temperature of 34°C, it did not improve survival or 
neurological status. 

                                                                                   JAMA 2014 





                                                           Nielsen N. et al. NEJM 2013 



In unconscious survivors of out-of-hospital cardiac 
arrest of presumed cardiac cause, hypothermia at a 

targeted temperature of 33°C did not confer a benefit as 
compared with a targeted temperature of 36°C. 





The most important message to take from this trial is that 
modern, aggressive care that includes  

attention to temperature  
works, making survival more likely than death when a patient is 

hospitalized after CPR 



 
Urgent coronary angiography (84 pz) 

 
Normal coronary arteries  17 (20%) 
CAD insignificant    7 (8%) 
CAD significant                        60 (71%) 
 Single vessel disease         22 
 Multivessel        37 
  TC            1  
Coronary occlusion    40 (48%) 

Spaulding CM, et al. N Engl J Med 1997; 336: 1629-1633 

 
 

In the 42% of case STEMI on ECG post-ROSC 

Acute coronary artery occlusion is frequent in survivors of out of hospital 
cardiac arrest 



Protocollo 
OHCA/TH 

Therapeutic hypothermia and 
coronary angiography 

Bologna Maggiore Hosp Experience 



Period of the study: 27/03/2004 – 31/12/2012 

Emergency coronary angiography /PCI 
in the setting of OHCA 
 

Ritmo iniziale 

TV/FV 

Asistolia 

PEA 

PCI 

Only Coro 

No Coro 

ECG iniziale 

STEM
I 

NSTEMI 

Altro ECG 
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Post-arrest 
haemodynamic 

instability 



“Rappresenta una forma particolare di stunning 
miocardico che porta ad una disfunzione miocardica 

grave ma reversibile” 

Curr Opin Crit Care 2013; 19: 195-201 



Timing and reversibility of systolic 
dysfunction  

 
 

JACC 1996; 28: 232-240 
Resuscitation 2005; 66: 175-181 

30 minuti 

2 ore 

5 ore 

Pre 
arresto 

48 ore 

LVEF 



COINVOLGIMENTO VASCOLARE 
POST ARRESTO CARDIACO 

 
 

Curr Opin Crit Care 2004; 10: 208-212 

L’insufficienza circolatoria post arresto cardiaco è 
aggravata da un concomitante stato vasoplegico che 
impone l’utilizzo di vasopressori e infusione di liquidi 

JACC 2002; 40: 2110-2116 



Post-cardiac Arrest Syndrome 

• Anoxic brain injury 
 
• Myocardial dysfunction 
 

• Systemic ischemic / reperfusion response 
 

• Persistent precipitating pathology 
 

 
    
   Nolan JP et al, Resuscitation 2008; 79: 350-
379 
 
 

 



Diabetes 2013;62:3570-81 



Man, 45 years old, physiotherapist, regular physical activity 
Witnessed cardiac arrest, rhythm onset: PEA 



After ROSC 



At hospital arrival 



How to Improve Survival After OHCA  
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How to Improve Survival After OHCA  

• Identification of high-risk patients 
 

• Increased use of bystander CPR and AEDs 
 

• Improved understanding of the use of 
hypothermia 
 

• Determining which patients should undergo 
  immediate coronary angiography 
 
• Determine the importance of ECMO during 
CPR 

Key Areas for the Next 10 Years 
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