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Witnessed IHCA
Of cardiac origin, excluding intoxication and hypothermia

(95% CI), median [interquartiles]

Results
In Hospital Cardiac Arrest (IHCA)

Authors Patients
(n)

No Flow
(min)

Low Flow
(min)

Alive
(%)

Chen, 2003 57 ND 57 ± 13 32 (20-45)
Massetti, 2005 35 ND 105 ± 44 12 (3-27)

Chen, 2008 135 ND 50 [16-150] 34 (26-43)
Vanzetto, 2009 38 0 49 ± 44 11 (3-25)

Thiagarajan, 2009 295 ND ND 27 (22-32)
Daubin, 2009 7 0 101 ± 55 71 (29-96)
Kagawa, 2010 38 0 [0-1] 25 [21-43] 34 (20-51)
Mateen, 2011 14 ND ND 29 (8-58)

Shin, 2011 60 ND 39 ± 21 32 (20-45)
Sakamoto, 2012 64 ND 26 ± 22 28 (18-41)
Haneya, 2012 59 ND 40 ± 28 42 (30-56)
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Witnessed OHCA
Of cardiac origin, excluding intoxication and hypothermia

(95% CI), median [interquartiles]

Results
Out-of-Hospital Cardiac Arrest (OHCA)

Authors Patients
(n)

No Flow
(min)

Low Flow
(min)

Alive
(%)

Chen, 2008 7 NA NA 14 (0-58)

Kagawa, 2010 39 1 [1-8] 59 [45-65] 13 (4-27)

Le Guen, 2011 51 3 [1-7] 120 [102-149] 4 (1-13)

Mégarbane, 2011 66 2 [0-6] 155 [120-180] 2 (0-8)

Hashiba, 2012 16 0 27 ± 12 13 (2-38)

Wu, 2012 28 NA NA 18 (6-37)

Maj, 2012 20 NA NA 15 (3-38)

Masson, 2012 3 NA 59 ± 11 100 (29-100)

ECLS France 374 0[0-5] 80 [70-105] 13 (9-16)
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Riou, Ann Fr Anesth Réa 2009
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In practice
… Beat the clock

< 100 min

Hospital transfer
- Automated chest compressions
- Mechanical ventilation

< 5 min

Collapse

30 min

Maintain
- Automated chest compressions
- Mechanical ventilation

ECLS implantation 

ECLS 

35 min 30 min
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ACC	
(n =	11)

Shock	cardiogeni
(n =	6)

Età	(anni) 40	±18 51	±11

Sesso	(maschi/tot) 9/10 4/6

Anamnesi	(positiva/tot)

Ipertensione	 arteriosa 3/10 1/6

Cardiopatia	 ischemica 0/10 1/6

Fumo 2/10 1/6

Diabete	mellito 2/10 0/6

Durata	ECMO	(ore) 38	±60 122	±71

Durata	trattamento	amine	(giorni) 4	±9 8	±4

Durata	ventilazione	meccanica	(giorni) 4	±9 11	±7

Posizionamento	 IABP	 (sì/tot) 6/10 5/6

Durata	IABP	(giorni) 3	±4 6	±3

No	flow	(min) 10	±5 7	±6

Low flow	(min) 96	±37 40	±32

ROSC	(min) . 67	±36

Tempo	ACC-ECMO	(min) 106	±37 408	±348

FE	residua	 (%) . 40	±16

Sopravvivenza	24h	(%) 50 83

Sopravvivenza	globale	(%) 0 67

Trattamento	ECMO	totale	(n° 17)



Shock	cardiogeno	
post-ACC	
(n =	3)

Shock	cardiogeno	
da	altra	causa

(n =	3)
Età	(anni) 49	±12 52	±13

Sesso	(maschi/tot) 3/3 1/3

Durata	ECMO	(ore) 77	±70 166	±41

Durata	trattamento	amine	(giorni) 6	±5 10	±1

Durata	ventilazione	meccanica	(giorni) 11	±12 10	±1

Posizionamento	IABP	(si/tot) 2/3 3/3

Durata	IABP	(giorni) 5	±5 7	±1

No	flow	(min) 7	±6 .

Low	flow	(min) 40	±32 .

ROSC	(min) 67	±36 .

FE	residua	(%) 38	±11 43	±25

Sopravvivenza	24h	(vivo/tot) 2/3 3/3

Sopravvivenza	globale	(vivo/tot) 2/3 2/3

Trattamento	ECMO	per	shock	cardiogeni	(n° 6)



In practice
… Beat the clock

< 100 min

Hospital transfer
- Automated chest compressions
- Mechanical ventilation

< 5 min

Collapse

30 min

Maintain
- Automated chest compressions
- Mechanical ventilation

ECLS implantation 

ECLS 

35 min 30 min



1. Wrong choice of	ECMO	configuration
2. Chronic respiratory or	cardiac disease with	no	hope of	recovery or	Txt
3. Out-of-hospital	cardiac arrest with	prolonged low blood flow	
4. Severe	aortic regurgitationor	type-A	aortic dissection
5. Refractory septic shock	in	adults with	preserved left ventricular funct.	
6. Allogeneic stem cell transplantation (ASCT)	
7. Advanced	age in	ARDS	
8. ARDS	with	multiorgan failure
9. ventilation
10.Center	inexperiencedwith	ECMO	



96±379±4

< 100 min
30 min

Prep.	ECMOTrasporto	Arrivo	MSB	- MSANF

30 min 35 min5’

48±84±3 5±2

ACC-Tel
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9±3
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27±7
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Ospedale

ECMO

Analisi	dei	tempi



Improvement strategies
Reduce low-flow

Sanghavi,	JAMA	internal	medicine	2014

Reduce on-scene time

31292
1643



STAY AND PLAY

vs

SCOOP AND GO



Improvement strategies
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Worth	it ????
2014-2015

14 pts

11	
ECMO	- CA

3
ECMO	– Shock	Post	CA

2
Survived
14.2%

3
Donors

2	livers
6	kidneys
……



Witnessed OHCA
Of cardiac origin, excluding intoxication and hypothermia

(95% CI), median [interquartiles]

Results
Out-of-Hospital Cardiac Arrest (OHCA)

Authors Patients
(n)

No Flow
(min)

Low Flow
(min)

Alive
(%)

Chen, 2008 7 NA NA 14 (0-58)

Kagawa, 2010 39 1 [1-8] 59 [45-65] 13 (4-27)

Le Guen, 2011 51 3 [1-7] 120 [102-149] 4 (1-13)

Mégarbane, 2011 66 2 [0-6] 155 [120-180] 2 (0-8)

Hashiba, 2012 16 0 27 ± 12 13 (2-38)

Wu, 2012 28 NA NA 18 (6-37)

Maj, 2012 20 NA NA 15 (3-38)

Masson, 2012 3 NA 59 ± 11 100 (29-100)

ECLS France 374 0[0-5] 80 [70-105] 13 (9-16)
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If	steps	1,	2,	3	and	4	are	validated	and	the	patient	has	under	minimal	ECMO	support	:	
- LVEF	of	≥	20–25%,	an	aortic	VTI	of	≥	12	cm	and	a	TDSa		≥	6	cm/s
- or	CI	>	2.4	liters/min/m2,	PCWP	<	18	mmHg	and	CVP	<	18	mmHg
ECMO	removal	should	be	considered

Step 4	:	The	patient	must	tolerate a	full	weaning trial	
• Hemodynamic	 and	echocardiographic	assessment	whereas	ECMO	flow	is	gradually	decreased	to	66%,	and	to	33%		
• of	its	baseline	value	and	then	to	a	minimum	of	1–1.5	L/min

Step	3	:	Pulmonary	function	should	not	be	severely	impaired
If	PaO2/FiO2	<100	mmHg	 when	FiO2	of	the ECMO	gas	flow	is	set	at	21%,	consider	bridging	the	patient	from	VA- to	VV-ECMO

Step	2	:	Hemodynamic	stability	:	
- The	patient	should	have	recovered	a	pulsatile	arterial	waveform	for	at	least	24	hours
- Baseline	MAP	>	60	mmHg	in	the	absence	or	with	low	doses	catecholamine	
- The	patient	should	 have	recovered	from	major	metabolic	disturbances

Step	1	:	The	etiology	of	cardiac	failure	must	be	compatible	with	myocardial	recovery
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