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Figure	1	
Conceptual	algorithm	for	the	
management	of	cardiogenic	
shock	(CS).	The	pathophysiology	
of	CS	is	characterised by	
impaired	cardiac	output,	SIRS,	
end-organ	hypoperfusion and	
maladaptive	compensatory	
mechanisms.	Prevention	of	
progressive	cardiac	and	systemic	
compromise	requires	early	
recognition	typically	requiring	
right	and	left	catheterisation and	
interruption	of	the	vicious	cycle	
by	addressing	underlying	insults	
and	initiation	of	mechanical	
circulatory	support	matched	to	
the	degree	of	clinical	
decompensation.	Clinical	indices	
such	as	CPI	for	LV	function,	PAPi
for	right	ventricular	function,	and	
presence	of	malignant	clinical	
features	such	as	arrhythmia	and	
hypoxaemia may	help	guide	the	
decision	for	the	most	
appropriate	MSC	modality.	Bi-V,	
biventricular;	CPI,	Cardiac	Power	
Index;	LV,	left	ventricular;	MCS,	
mechanical	circulatory	support;	
MI,	myocardial	infarction;	PAPi,	
Pulmonary	Artery	Pulsatility
Index;	SIRS,	systemic	
inflammatory	response	
syndrome.
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Vicious	cycle	of	
injury!

Cardiac	and	
systemic	
decompensation

Maladaptive	
compensatory	
mechanisms

Prompt	and	
appropriately	
tailored	medical	
and	mechanical	
support
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Classic mechanistic model
based on	hemodynamic subsets

Phenotypic classification	
based on	Blood	Pressure	

vs

Flow-based approach

Pressure-based approach
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§ Interrupt cellular,	metabolic and	inflammatory pathways
« The	vicious Cycle »
General	supportive measures,	pharmacological and	MCS
Must	focus	on	quantitative	and	modifiable	parameters of	CS	
from invasive	procedures

§ Prompt	etiological tailored treatment

§ A	compromise	best	tissue	perfusion/lowest MVO2
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CPI = CI x MAP
Pressure-based approach

Flow-based approach

Cardiac Power	index
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Arrhythmic	events	by	initial	treatment	assignment
during	study	drug

309 pts with decompensated AHF
standard therapy or neseritide 0.015 µkd or neseritide 0.030 µkd
(dobutamine in 58 pts)
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no	Dobutamine	use

Dobutamine	use

471 pts from the FIRST study
480 pts with dobutamine at randomization vs 91 
pts  without dobutamine
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433	pts

433 pts from the ESCAPE study
(decompensated HF)
Mortality at 6 months
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Levosimendan

Sensibilise	les	myofilaments	au	Ca++

Un mode d’action intéressant
!

Dobutamine
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Disappointing results in 
AHF (without shock)

1	327	patients	with severe congestive	heart failure
dobutamine	vs.	levosimendan
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32	patients	with refractory cardiogenic shock
Levosimendan or	enoximone
In	addition	to	revascularisation,	inotropes	and	CPBIA

Initial good results in small-size 
studies in cardiogenic shock
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Not confirmed by other 
(small size) studies
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1	679	pts	with shock
Dopamine	vs.	norepinephrine

No	difference	between	
norepinephrine	and	dopamine
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219	patients	with
cardiogenic shock

Propensity-score	matched
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Higher NT-proBNP

Higher TnT

Higher Creat



Epidémiologie Définition Challenges Etiologies Diagnostic	 Management Monitoring

30	patients	with cardiogenic shock
resistant to	dobutamine	+	NE
Dobu +	NE	vs.	epi

AD

NE	+	DOBU

AD

NE	+	DOBU

AD

NE	+	DOBU

AD

NE	+	DOBU

Same effect on CI

Worse
tachycardia

More lactate Worse gastric
PCO2 gap
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302 patients with AMI and CS
Early revascularisation or medical stabilisation
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420 septic shock patients
Retrospective analysis

Confirmed 
at 10 years
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AMI

ESHF
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228 patients receiving volume expansion

145 patients with increase of NE

No change
in arterial resistance

Change
in arterial resistance
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r	=	0.56 r	=	0.21

*

Correlation between
PP and cardiac index

228 pts receiving volume expansion
145 patients with increase of NE

Volume	expansion Ö norepinephrine
No correlation between
PP and cardiac index

We need to measure cardiac
output in complex patients

→
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PiCCOPA	catheter EV	1000

Cardiac output Cardiac output

PAOP

SvO2 ScvO2

Global ejection
fraction

EEO test
PLR test

PAOP

How much is cardiac output?

Is cardiac output adequate?

Should we give fluids?

Should we NOT give fluids

How is the LV contractility ↘	cardiac
output ↗	PAOP

↘	cardiac output
↗	CVP

Is there RV dysfunction ↗	pulmonary
vasc. resistance

Lung water
Lung permeability
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1

2

3

4
Il faut mesurer directement le débit cardiaque des patients en choc 
cardiogénique. La pression artérielle seule ne peut suffire

La dobutamine doit être utilisée précautionneusement, à la plus petite dose 
possible

Il n’y a pas de place en 1ère intention pour les inhibiteurs de la PDE et pour le 
levosimendan

La noradrénaline est le vasopresseur à choisir en 1ère intention. Les risques 
liés à l’adrénaline sont bien démontrés

La thermodilution transpulmonaire et le cathéter artériel pulmonaire sont 
conseillés pour le monitoring

5


