
Place des Bêta-bloquants 
dans l’état de choc septique	

Pr Raphaël Favory  
Pôle de Réanimation CHU de Lille 

Département Universitaire de Thérapeutique 
raphael.favory@chru-lille.fr 





En	péri-opératoire	
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SGmulaGon	bêta	

Bêta-1	
•  Cœur:	inotrope,	

chronotrope,	dromotrope,	
bathmotrope,	lusitrope	

•  Rein:	sécréGon	de	rénine	
•  Tissu	adipeux	:	lipolyse	
•  PlaqueTes:	agrégaGon	

plaqueTaire	

Bêta-2:	
•  Poumons:	bronchioles	
•  Artèrioles:	vasodilataGon	
•  HépaGque:	glycogénolyse	









Dose	maximale	médiane	de	dobutamine	25	microgramme/kg/min	dans	groupe	
intervenGonnel	

Hayes	et	al.	New	England	Journal	of	Medicine	1994	



Moyen		
diagnos3c	

Timing	
	

incidence	

Vieillard-Baron	
2001	

ETO	 0-6	heures	 18%	

Bouhemad	
2009	

ETO	 ?	 20%	

Jardin	
1990	

ETT	 0-6	heures	 29%	

Etchecopar-Chevreuil		
2008	

ETO	 12	heures	 46%	

Vieillard-Baron	
2008	

ETO	 J1-2-3	 60%	

Parker	
1984	

Swan	 J1	 65%	

Pulido		
2012	

ETT	 <24	heures	 64%	



Il existe des anomalies structurelles	

•  Œdème généralisé interstitiel 

•  Dilatation vasculaire marquée 

•  Extravasation des leucocytes 





Schmi>nger	et	al.	Shock	2013	



Altérations du 	



De	Montmollin	CriEcal	Care	2009	





Novotny	et	al	Shock	2009	







Suzuki	et	al.	CriEcal	Care	Medicine	2005	



Suzuki	et	al.	CriEcal	Care	Medicine	2005	



Berk	JL,	Hagen	JF,	Dunn	JM:	The	role	of	beta	
adrenergic	blockade	in	the	treatment	of	sepGc	shock.	

Surg	Gynecol	Obstet	1970;	130:	1025–1034	
	•  5	paGents	en	choc	réfractaire	

•  Pas	de	groupe	contrôle	
•  Propanolol	(non	cardiosélecGf)	IV	5mg	sur	2-3h	
répété	une	fois		

•  FC	baisse	et	PAM	monte	
•  Mortalité	40%	
•  Traitements	concomitants	:	digoxine,	stéroides	
haute	dose,	caféine,	atropine,	entrainement	
électrique,	glucagon…	





Gore	et	al.	Surgery	2006	



Gore	et	al.	Surgery	2006	
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Schmi>nger	et	al.	CriEcal	Care	2008	



Schmi>nger	et	al.	CriEcal	Care	2008	









Morelli	et	al.	CriEcal	Care	Medicine	2013	







Esmolol	en	3tra3on	

Si	SvO2	<65	malgré	Sa02>95	et	Hb>8g/dl	
à  Levosimendan	
HSHC	300	mg	pour	tous	





Morelli	et	al.	JAMA	2013	
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Morelli	et	al.	JAMA	2013	





Chauvet	et	al.	CriEcal	Care	2015	



Chauvet	et	al.	CriEcal	Care	2015	



Du	et	al.	Chinese	Medical	Journal	2016	



Du	et	al.	Chinese	Medical	Journal	2016	



Du	et	al.	Chinese	Medical	Journal	2016	



Du	et	al.	Chinese	Medical	Journal	2016	





Morelli	et	al.	Intensive	Care	Medicine	2016	





Post	charge		

PTSVG	

PTDVG	

EA	

Ea=	PTSVG/VES	=	FC	x	RVS	

Postcharge	=	wall	stress	pendant	éjecGon	
Postcharge	=	Pej	x	rayon	Vgej	

	 	 					2	wej	

contacGlité	 précharge	

Pej	



PTSVG	

PTDVG	

DiminuGon	de	fréquence	cardiaque	

VES	ì	

EA	abaissée	

volume	

pression	



PTSVG	

PTDVG	

DiminuGon	de	fréquence	cardiaque	

VES	ì	

EA	abaissée	

Volume	

Pression	

Baisse	inotropisme	
sur	un	cœur	plus	ou	moins	défaillant	à	?		



Reuter	et	al.	Intensive	Care	Medicine	2016	





•  2/7	paGents	venGlés	
•  15+/-9h	après	début	

noradrénaline	
•  Noradrénaline	:	0,20		
(0,14–0,23)	μg/kg/min	
•  Esmolol	perfusé	pendant	13	

+/-	10h	
•  Critères	d’arrêt:		

–  Sécurité	
–  FC<80	
–  Vasopresseurs	sevrés	depuis	3	
heures	

Brown	et	al.	Pilot	and	feasibility	studies	2018	
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Variable Mean (standard deviation) 
ScvO2 (%) 76 (5) 
LVEF (%) 55 (8) 
Cardiac index (L/min/m2) 3.6 (1.3) 
Adequacy of volume expansion (%)* 100% 
     Passive leg raise (n=4) 
     Graded volume expansion (n=4) 
     Central venous catheter (n=1) 
     Clinical assessment (n=1) 
     Dynamic measures on ventilator (n=0) 

Change in cardiac index: 3.2 (4.0) % 
Change in cardiac index: 5.3 (1.5) % 
CVP: 18mmHg 
 
Stroke volume variability: NA 

*Two patient were assessed with multiple modalities, so modalities sum to 10 rather 
than 7. 
	Variable Change 

Cardiac index (L/min/m2 BSA) -0.1 L/min/m2 BSA 
Heart Rate (min-1) -6 min-1 
Norepinephrine infusion rate (mcg/kg/min) +0.02 mcg/kg/min 
Mean arterial pressure (mmHg) -4 mmHg 
*Average effect observed with an esmolol titration of 10 mcg/kg/min, at initial doses 
BSA: body surface area 
	

Parameter Enrollment TTE Day 1 TTE P value 
LV GLS (%) -11.5 (-19.6, -9.4) -15.8 (-20.1, -13.5) 0.62 
LV EF (%) 59 (48, 60) 56 (49, 62) 0.8 
LV tMPI 0.58 (0.50, 0.62) 0.56 (0.46, 0.84) 1 
LV: left ventricular; GLS: global longitudinal strain; EF: ejection fraction; tMPI: tissue 
Myocardial Performance Index 
	 Brown	et	al.	Pilot	and	feasibility	studies	2018	



Variable No STOP event 
(N=4) 

STOP event 
(N=3) 

p-value* 

Age (years) 51 (42-61) 30 (26-46) 0.38 
Maximum esmolol infusion rate 
(mcg/kg/min) 

25 (18-35) 50 (50-75) 0.10 

Admission APACHE II 23 (23-25) 28 (27-36) 0.21 
Norepinephrine dose at esmolol 
initiationa (mcg/kg/min) 

0.14 (0.10-0.20) 0.22 (0.21-0.30) 0.21 

Arterial elastanceb (mmHg/ml) 1.0 (0.9-1.1) 1.8 (1.6-2.2) 0.05 
Left ventricular EFb (%) 59 (57-60) 46 (40-54) 0.37 
ScvO2

b (%) 78 (77-80) 73 (70-75) 0.11 
Left ventricular GLSb -19.6 (-22.1- -15.6) -9.7 (-10.6- -8.1) 0.22 
Shannon entropy of heart rateb 4.4 (4.3-4.7) 4.1 (4.0-4.4) 0.60 
DFA ratiob 0.53 (0.43-0.78) 0.90 (0.87-0.94) 0.38 
Angiopoietin-2b (ng/ml) 23 (18-38) 17 (14-26) 0.86 
Stroke volumeb 75 (70-75) 39 (32-46) 0.05 
Fluid administered prior to 
enrollment (L) 

6.2 (3.2-9.0) 3.5 (3.5-6.4) 0.59 

MAPa (mmHg) 70 (68-75) 69 (67-70) 0.59 
aAt time of esmolol initiation 
bAt time of enrollment 
EF: ejection fraction; GLS: global longitudinal strain; DFA ratio: ratio of fractal 
exponents from detrended fluctuation analysis; MAP: mean arterial pressure. 
	

Brown	et	al.	Pilot	and	feasibility	studies	2018	



OBJECTIVE:	
To	invesGgate	the	effects	of	β-blockers	on	cardiac	protecGon	and	hemodynamic	in	paGents	with	sepGc	shock.	
	
METHODS:	
A	prospecGve	randomized	controlled	trial	was	conducted.	Forty-one	paGents	with	sepGc	shock	in	accordance	with	early	goal	directed	treatment	
and	met	the	target	within	6	hours,	and	admiTed	to	intensive	care	unit	(ICU)	of	Affiliated	Huxi	Hospital	of	Jining	Medical	College	from	January	
2012	to	January	2014	were	enrolled.	The	paGents	were	divided	into	treatment	group	(n=21)	and	control	group	(n=20)	by	random	number	table.	
The	paGents	in	both	groups	were	given	the	standard	treatment,	esmolol	was	giving	to	paGents	in	treatment	group	in	order	to	control	the	heart	
rate(HR)	below	100	bpm	within	2	hours,	and	the	paGents	in	control	group	only	received	standard	treatment.	The	changes	in	hemodynamic	
parameters	[mean	arterial	pressure	(MAP),	central	venous	pressure	(CVP),	HR,	cardiac	index	(CI),	stroke	volume	index	(SVI),	systemic	vascular	
resistance	(SVRI),	global	end	diastolic	volume	index	(GEDVI)],	biochemistry	metabolic	of	Gssue	[central	venous	oxygen	saturaGon	(ScvO₂),	lacGc	
acid	(Lac)],	and	cardiac	markers	[troponin	I	(cTnI)]	before	and	12,	24,	48,	72	hours	axer	the	treatment	were	recorded.	
	
RESULTS:	
(1)	Before	treatment,	the	hemodynamic	parameters,	Gssue	metabolism	index	and	cTnI	had	no	significant	differences	in	both	groups	(all	P>0.05).	
(2)	The	hemodynamic	parameters	axer	treatment	in	the	control	group	showed	no	significant	difference	compared	with	that	before	treatment.	
HR	and	CI	in	the	treatment	group	were	gradually	declined	axer	treatment,	SVRI	and	GEDVI	were	gradually	increased.	There	were	significant	
differences	in	HR,	CI,	SVRI,	and	GEDVI	between	treatment	group	and	control	group	from	12	hours	on	[HR	(bpm):	93	±	4	vs.	118	±	13,	CI	(L	×	min⁻¹	
×	m⁻²):	3.3	±	0.8	vs.	4.5	±	0.6,	SVRI	(kPa×s	×	L⁻¹	×	m⁻²):	159.2	±	27.4	vs.	130.5	±	24.2,	GEDVI	(mL/m²):	668	±	148	vs.	588	±	103,	P<0.05	or	P<0.01].	
MAP,	CVP	and	SVI	in	the	treatment	group	showed	no	significant	changes.	(3)	Lac	axer	treatment	in	both	groups	was	decreased	slowly,	Lac	
(mmol/L)	at	12	hours	axer	treatment	was	significantly	decreased	compared	with	that	before	treatment	(control	group:	8.8	±	3.2	vs.	9.8	±	3.4,	
treatment	group:	9.5	±	3.1	vs.	10.5	±	4.1,	both	P<0.05).	The	Lac	of	control	group	and	treatment	group	were	2.5	±	1.2	and	2.7	±	1.1	at	72	hours	
axer	treatment,	and	there	was	no	significant	difference	between	two	groups	(all	P>0.05).	The	ScvO₂was	not	decreased	in	both	groups.	(4)	
Compared	with	before	treatment,	cTnI	in	the	control	group	was	gradually	increased,	peaked	at	72	hours,	and	that	in	the	treatment	group	was	
gradually	increased,	peaked	at	24	hours	and	then	gradually	declined.	Compared	with	control	group,	the	cTnI	(μg/L)	in	the	treatment	group	was	
decreased	significantly	at	24,	48,	72	hours	(1.15	±	0.57	vs.	1.74	±	0.77,	0.93	±	0.52	vs.	2.15	±	1.23,	0.52	±	0.36	vs.	2.39	±	1.17,	all	P<0.01).	
	
CONCLUSIONS:	
β-blockers	(esmolol)	can	improve	cardiac	funcGon	and	myocardial	compliance,	reduce	the	myocardial	injury	in	paGents	with	sepsis	shock.	
Although	β-blockers	can	decrease	cardiac	output,	it	has	no	influence	on	the	circulaGon	funcGon	and	Gssue	perfusion.	

Effects	of	the	β-blockers	on	cardiac	protecGon	
and	hemodynamics	in	paGents	with	sepGc	
shock:	a	prospecGve	study	oct	2014	Yang	et	al	

Zhonghua	Wei	Zhong	Bing	Ji	Jiu	Yi	Xue	









Maas	et	al.	Anesthesia	Analgesia	2012	



Maas	et	al.	Anesthesia	Analgesia	2012	

Ra	=	(PAM	– Pcc)	/DC		

Rv	=	(Psmf	–	PVC)/DC	



PerspecGves		

A	priori	très	difficile…	



Ivabradine	
•  NCT03367026:	Pekin	

	70	paGents	en	choc	sepGque	
	double	aveugle	
	4	jours	de	traitement	
	CJP=	baisse	FC	

•  NCT01186783:		
70	paGents	en	choc	sepGque	
Open	label	
CJP:	proporGon	avec	baisse	FC	d’au	moins	10	
points	dans	les	4	premiers	jours	

PER OS 

PHARMACOCINETIQUE COMPLIQUÉE 





De	sanEs	et	al.	Clin	Res	Cardiol	2014		





Conclusions	

•  Pas	encore…	
•  Que	fréquence	cardiaque	?	(ivabradine	?)	
•  Combien	de	temps	?	
•  Que	bêta-1	?	
•  Quels	paGents	?	
•  Test	thérapeuGque	?	


