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The size of the problem 

ü  79 studies involving 142 740 patients 

ü  166 000 to 310 000 pts per year  

ü  Survival rate to hospital admission: 23.8% 

ü  Survival rate to hospital discharge: 7.6%  

ü  In-hospital survival: 21-33% 

Sasson Circ. Cardiovasc. Qual Outcomes  2010; 3: 63-81  Nichol G. JAMA 2008; 300 (12): 1423-1431 

OHCA 



Survival not significantly changed in 
almost 3 decades 

OHCA 

Sasson Circ. Cardiovasc. Qual Outcomes  2010; 3: 63-81  



IHCA 

N Engl J Med 2012;367:1912-20 



ICHA: the size of the problem 
ü  374 hospitals, period 2000>2009  

ü  84 625 patients; mean age 66 ± 15.5y 

ü  79.3% asystole/PEA; 20.7% FV or VT 

ü  Overall survival rate to hospital discharge: 17%  

N Engl J Med 2012;367:1912-20 

p<0.001 



Epidemiology of Sudden Cardicac Death 

Braunwald’s Heart Disease 7th edition 



SCD Caused by Coronary Heart Disease 

Myerburg RJ. Circulation. 2012;125:1043-1052 

75-80% 



Myerburg RJ. JACC 2009;54:747–63 

Clinical Status of Victims at the Time of SCD 



optimal post 
cardiac arrest 

care 

Kern, JACC: Cardiovascular Interventions 2012; Vol 5, Num 6 



≥ 80% of pts resuscitated from OHCA 
are comatose 

MILD INDUCED HYPOTHERMIA (32-34 C)  
IS „EVIDENCE BASED“ TREATMENT OF 

POSTRESUSCITATION BRAIN INJURY 



939 pts randomized 

36 hospitals 

Europe/Australia 

80% VF/VT 

 

From Therapeutic Hypothermia  
to  

Targeted Temperature Management 
 



PCI as independent predictor of hospital survival (OR 2,06; 95% CI 1,16-3,66) 
 
Low NPV of post-ROSC ECG in diagnosing acute coronary lesions 



Am J Cardiol 2012;110:1723–1728 

-  retrospective study 

-  93  unconscious patients with sustained ROSC after OHCA 
with presumed cardiac cause 

-  VF/VT 65%, ST elevation 34% 

-  witnessed arrest 84%, ROSC ≤ 20 min 51%   

-  coronary angiography in 66 pts (71%) 

-  culprit coronary lesion in 38 pts (58%) 

-  hospital survival 54% (72% with CPC score 1-2) 







Percutaneous Ventricular Assist Devices for 
Cardiogenic Shock 

Curr Opin Cardiol 2011;26:548-554 



Curr Opin Cardiol 2011;26:548-554 

IABP/IMPELLA	  2.5	   TANDEM	  HEART/VA-‐
ECMO	  



Curr Opin Crit Care 2012, 18:409–416 



Percutaneous approach in 60% of pts 

CARDIOHELP 
 





Lancet 2008;372:554-61 

Conventional CPR 113 pts  Extracorporeal CPR 59 pts  

ü  172 pts with witnessed IHCA, CPR for longer than 10 min 

ü Age 18-75 years  

ü  Average duration from call to ECMO team arrival 5-7min (day), 
15-30 (night) 

ü  10-15 min needed to set up ECMO 

Taiwan 2004-2006 



Lancet 2008;372:554-61 

E-CPR 59 pts  C-CPR 113 pts  



Lancet 2008;372:554-61 

60 min 

ECMO 



•  77 ECMO teated refractory CA 
(38 IHCA, 39 OHCA) 
•  Age: 18-74 
•  Presumed cardiac origin or 
pulmonary embolism 
•  Estimated no-flow time < 15 min 



ü  230 ECMO for witnessed cardiac arrest > ECPR  

ü Age 16-79 years  

ü  Inclusion criteria: CPR > 10min without ROSC 

ü Mean duration of ischemia: 67 min OHCA; 44 min IHCA 

OHCA ECPR 31 pts  IHCA ECPR 199 pts  

Resuscitation 85 (2014) 1219–1224  

Taiwan 2007-2012 



Resuscitation 85 (2014) 1219–1224  

OHCA 31 pts  IHCA  199 pts  



Resuscitation 85 (2014) 1219–1224  



Circulation 2012; 126: 1605–13  

ECPR	  +	  intra-‐arrest	  PCI	  -‐>	  ROSB	  (return	  of	  
spontaneous	  heartbeat)	  

ECPR	  PROTOCOL	  
•  Refractory IHCA and OHCA (no ROSC within 20 min) 
•  Age: 18-74 (median age 63 y) 
•  Presumed cardiac origin or pulmonary embolism 
•  Estimated no-flow time < 15 min 
•  ECMO in the Cath Lab 
•  Coronary angiography for all pts  
•  PCI when needed 

Hiroshima 2004-2011 



86 ACS 

Circulation 2012; 126: 1605–13  



Survival	  	  	  	  	  	  	  	  	  	  	  	  Death	  
(n = 25) (n = 61) 

P Value 

OHCA           7 (28)                      35 (57)                                 0.01 
Collapse to ECMO, min        40 (25-51)               54 (34-74)                            0.002                        

Circulation 2012; 126: 1605–13  



Resuscitation 86 (2015): 88-94  

• Mean age: 52y 
• Percutaneous ECMO (15-17 Fr) 
• T-temp 33°C: 24h 
• CA duration: 56 min (40-85) 
• Emergent coronary angiogram: 81% 
• ACS:  73%OHCA; 33%IHCA 
• PCI: 42% 
• ROSC 92% 
• Survival to hospital discharge (CPC 1) 54%    

Melbourne  

CHEER Protocol 



ü  ECPR improves outcome in both refractory 
OHCA and IHCA pts  

ü  Patients selection is crucial (witnessed CA, 
short no-flow time, rapid transport, short CA 
duration) 

ü  The combination of ECPR and intra-arrest 
PPCI is related with higher survival rate 



Clinical Case 

•  Female, 33 years old 
•  Suspected Brugada Syndrome 
•  Aymaline Challenge -> Cardiac arrest due to refractory VF (8 
DC-shock without efficacy) 
•  Conventional CPR followed by mechanical chest compression 
(Lucas) 

•  Transport to our Center during ongoing CPR (Lucas) 
•  Surgical v-a ECMO insertion 
•  Estimated low-flow time 150 min 

December 14th 



Long lasting VF   

Amiodarone 300 mg 
Calcium Chloride + Potassium  
Chloride 
             + 
Starting ECMO  
 
 
 
Conversion to slow 
Idioventricular Rhythm 

30 min ECMO  
 
    
 
 
  35 min ECMO 

 
    
 
 
 

2 DC 360J shock  

Effective transcutaneous 
Ventricular Pacing  

Spontaneous Sinus Rhythm 
with narrow QRS 

ROSB 

TEE ECHO: FEVS 45% 



Day 1  
•  ECMO 4.5 l/min + IABP + Levosimendan 12h + Sodium 
Nitroprusside 
•  Hypothermia (34°C) 10h 
•  Lab: TnI max 101 ng/ml, Cr 0.8 mg/dl, AST 440 U/l, ALT 422 U/
l 
 
Day 2 
•  Progressive ECMO weaning + IABP 
•  Awake  
•  Echocardiography: LVEF 45% 
 
Day 3 
•  ECMO 2.5 l/min + IABP 
•  Lab: TnI 28 ng/ml, Cr 0.98 mg/dl, AST 141 U/l, ALT 149 U/l…… 



Need	  for	  mulHcenter	  
perspecHve	  registries	  	  




