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Nouveautés en insuffisance cardiaque
Quelles implications pour le MAR?

Quels nouveaux médicaments ?
Comment adapter en périopératoire ?

Comment optimiser les patients?



Introduction
IC en chirurgie non-cardiaque

• IC = Pathologie fréquente

• Incidence : 
• 2,3 % population globale
• 10% chez les plus de 70ans

• Près de 70 000 morts par an en France

→ 25 à 50% des patients sont décédés à 5ans après le diagnostic

• Incidence en augmentation :
• Amélioration du pronostic
• Vieillissement de la population

www.santepublique.fr

Devenir dépendant :
- Age
- Comorbidité
- Projet : Greffe – Assistance cardiaque chronique

http://www.santepublique/


Introduction
IC en chirurgie non-cardiaque

N = 159 327 

Incidence de l’IC en 
péri-opératoire :

2,5 à 10% des patients

Augmentation mortalité et 
morbidité

Eur J Anaesthesiol 2014; 31:517–573 



Introduction
IC = des insuffisances

IC = syndrome 

• Définition classique :
• Symptômes cliniques : asthénie - dyspnée

• Signes cliniques : TJ – RHJ – Crépitants..

• Anomalie structurelle ou fonctionnelle cardiaque

• Répercussion sur le Débit Cardiaque
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Introduction
IC = des insuffisances

IC systolique 
= FEVG altérée

IC diastolique
= FEVG préservée

Diagnostic sous-estimé

IC = syndrome 
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Introduction
IC = des insuffisances

Cardiopathie dilatée : 
- MonoVG – BiV
- Ischémique 
- Idiopathiques
- Valvulaires

IC systolique 
= FEVG altérée Cardiopathies hypertrophiques :

- HTA – RAo
- Idiopahtiques (familiales)
- Surcharges

IC diastolique
= FEVG préservée



Introduction
IC = des insuffisances

IC systolique 
= moindre précharge dépendance

IC diastolique
= dépendance à la précharge

Conséquences hémodynamiques DC = VES x FC

Inotrop

Postcharge

Précharge

https://www.pac5.ch/
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Evaluation préopératoire
IC et physiopathologie

IC systolique 
= FEVG altérée

Augmentation de la pression pariétale
Remodelage cardiaque

Activation du système sympathique 

Schrier, Abraham. N Engl J Med 1999;341:577–85

Activation du SRAA

Baisse de la PA

Activation du système arginine vasopressine



Evaluation préopératoire
IC : l’ordonnance type

Médicaments classiques 

Béta-bloquant

b-Blockers Improve In-hospital and Long-term Survival
in Patients with Severe Left Ventricular Dysfunction

Undergoing Major Vascular Surgery

H.H.H. Feringa,1 J.J. Bax,2 O. Schouten,3 M.D. Kertai,1 L.L.M. van de Ven,1 S. Hoeks,4

M.R.H.M. van Sambeek,3 J. Klein1 and D. Poldermans1*

Departments of 1Anaesthesiology, Erasmus MC, Rotterdam, 2Cardiology, Leiden University Medical Center,

Leiden, 3Vascular Surgery, and 4Clinical Epidemiology, Erasmus MC, Rotterdam, TheNetherlands

Objectives. Tostudy whether b-blockersreducein-hospital and long-term mortality in patientswith severeleft ventricular
dysfunction (LVD) undergoing major vascular surgery.
Design. Observational cohort study.
Materials. Five hundred and eleven patients with severeLVD (ejection fraction! 30%) undergoing major non-cardiac
vascular surgery.
Methods. In all patients, cardiac risk factors, medication (including b-blockers), and dobutaminestressechocardiography
(DSE) resultswerenoted prior tosurgery. DSE wasevaluated for rest and stress-induced new wall motion abnormalities.
Endpoint was in-hospital and long-term mortality. Propensity scores for b-blockers werecalculated and regression models
wereused to analysetherelation between b-blockers and mortality.
Results. Mean age was 64G 11 years and 383 patients (75%) were male. 139 patients (27%) used b-blockers. Stress-
induced ischemiaoccurred in 82 patients (16%). Median follow-up was7years(interquartilerange: 3–10). In-hospital and
long-term mortality wasobserved in 64 (13%) and 171 (33%) patients, respectively. After adjusting for clinical variables,
DSE results and propensity scores, b-blockers were significantly associated with reduced in-hospital and long-term
mortality (OR: 0.18, 95% CI: 0.04–0.74 and HR: 0.38, 95% CI: 0.22–0.65, respectively).
Conclusion. In patients with severeLVD undergoing major vascular surgery, theuseof b-blockers is associated with a
reduced incidenceof in-hospital and long-term postoperative mortality.

Keywords: b-Blockers; Severeleft ventricular dysfunction; Major vascular surgery; Dobutamine stress echocardiography;
Prognosis.

The prevalence of congestive heart failure in the adult

population in the United States and United Kingdom

has been estimated to be 1.2 and 1.8%, respectively,

and has been demonstrated to be higher among the

older population with prevalence values of 5.5 and

8.0%, respectively, in patientsaged 75 yearsor older.1,2

Both congestive heart failure and coronary artery

disease have been identified as significant predictors

of postoperative morbidity and mortality in patients

undergoing major non-cardiac surgery.3–5 Because

patients who are at increased risk of postoperative

events may benefit from medical treatment or other

preoperative interventions, the identification of these

patients has been an important goal in preoperative

screening strategies. Tools for preoperative screening

include cardiac risk scores, such as the revised cardiac

risk index, resting echocardiography, and dobutamine

stress echocardiography, which may detect both left

ventricular dysfunction and stress induced myocar-

dial ischemia.4,6,7

b-Blockers are established therapeutic agents for

patients with hypertension and coronary artery

disease. In addition, b-blockers have been shown to

reduce morbidity and mortality in patients with mild,

moderate and severe chronic heart failure.8–10 As a

result, consensus guidelines strongly recommended

the use of b-blockers in heart failure patients, unless

there isastrong contraindication.11,12 Several random-

ized trials have demonstrated that patients with

coronary artery disease benefit from perioperative

b-blocker therapy in terms of reduced postoperative

morbidity and mortality.13,14

Eur JVasc Endovasc Surg 31, 351–358 (2006)

doi:10.1016/ j.ejvs.2005.10.018, available online at http:/ / www.sciencedirect.com on

*Corresponding author. Don Poldermans, MD, PhD, Thoraxcentre,
Room H-921, Erasmus Medical Center, Dr Molewaterplein 40, 3015
GD Rotterdam, The Netherlands.
E-mail address: d.poldermans@erasmusmc.nl

1078–5884/ 000351+ 08 $35.00/ 0 q 2005 Elsevier Ltd. All rights reserved.



Implications :
- Intérêt des 𝛽-Bloquants 
- Réduction de l’impact de la down régulation
- Risque d’effet rebond

Pas d’arrêt

Evaluation préopératoire
IC : l’ordonnance type

Stimulation adrénergique réflexe

Down régulation des récepteurs 𝛽1

Cœur 
sain

Cœur 
pathologique

𝛽1 80 % 40 %

𝛽2 10 % 40 % 

𝛼 10 % 20 %



 

 

 

 

 
 
 

 
 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 
 

 
 

 
 
 
 

 

 
 

 
 
 
 

 
Figure 5.2 : Schématisation du couplage excitation - contraction myocardique par la voie des 

récepteurs b et par celle des canaux calciques L dépendant de la dépolarisation systolique (DV de 

l’onde QRS) (description détaillée dans le texte). Gs : protéine G stimulatrice. Gi : protéine G 

inhibitrice. cAMP : adénosine monophosphate cyclique. ATP : adénosine triphosphate. RS : réticulum 

sarcoplasmique. R-Ry : récepteurs ryanodine. 
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Figure 5.2 : Schématisation du couplage excitation - contraction myocardique par la voie des 
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inhibitrice. cAMP : adénosine monophosphate cyclique. ATP : adénosine triphosphate. RS : réticulum 
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b-Blockers Improve In-hospital and Long-term Survival
in Patients with Severe Left Ventricular Dysfunction

Undergoing Major Vascular Surgery

H.H.H. Feringa,1 J.J. Bax,2 O. Schouten,3 M.D. Kertai,1 L.L.M. van de Ven,1 S. Hoeks,4

M.R.H.M. van Sambeek,3 J. Klein1 and D. Poldermans1*

Departments of 1Anaesthesiology, Erasmus MC, Rotterdam, 2Cardiology, Leiden University Medical Center,

Leiden, 3Vascular Surgery, and 4Clinical Epidemiology, Erasmus MC, Rotterdam, TheNetherlands

Objectives. Tostudy whether b-blockersreducein-hospital and long-term mortality in patientswith severeleft ventricular
dysfunction (LVD) undergoing major vascular surgery.
Design. Observational cohort study.
Materials. Five hundred and eleven patients with severeLVD (ejection fraction! 30%) undergoing major non-cardiac
vascular surgery.
Methods. In all patients, cardiac risk factors, medication (including b-blockers), and dobutaminestressechocardiography
(DSE) resultswerenoted prior tosurgery. DSE wasevaluated for rest and stress-induced new wall motion abnormalities.
Endpoint was in-hospital and long-term mortality. Propensity scores for b-blockers werecalculated and regression models
wereused to analysetherelation between b-blockers and mortality.
Results. Mean age was 64G 11 years and 383 patients (75%) were male. 139 patients (27%) used b-blockers. Stress-
induced ischemiaoccurred in 82 patients (16%). Median follow-up was7years(interquartilerange: 3–10). In-hospital and
long-term mortality wasobserved in 64 (13%) and 171 (33%) patients, respectively. After adjusting for clinical variables,
DSE results and propensity scores, b-blockers were significantly associated with reduced in-hospital and long-term
mortality (OR: 0.18, 95% CI: 0.04–0.74 and HR: 0.38, 95% CI: 0.22–0.65, respectively).
Conclusion. In patients with severeLVD undergoing major vascular surgery, theuseof b-blockers is associated with a
reduced incidenceof in-hospital and long-term postoperative mortality.

Keywords: b-Blockers; Severeleft ventricular dysfunction; Major vascular surgery; Dobutamine stress echocardiography;
Prognosis.

The prevalence of congestive heart failure in the adult

population in the United States and United Kingdom

has been estimated to be 1.2 and 1.8%, respectively,

and has been demonstrated to be higher among the

older population with prevalence values of 5.5 and

8.0%, respectively, in patientsaged 75 yearsor older.1,2

Both congestive heart failure and coronary artery

disease have been identified as significant predictors

of postoperative morbidity and mortality in patients

undergoing major non-cardiac surgery.3–5 Because

patients who are at increased risk of postoperative

events may benefit from medical treatment or other

preoperative interventions, the identification of these

patients has been an important goal in preoperative

screening strategies. Tools for preoperative screening

include cardiac risk scores, such as the revised cardiac

risk index, resting echocardiography, and dobutamine

stress echocardiography, which may detect both left

ventricular dysfunction and stress induced myocar-

dial ischemia.4,6,7

b-Blockers are established therapeutic agents for

patients with hypertension and coronary artery

disease. In addition, b-blockers have been shown to

reduce morbidity and mortality in patients with mild,

moderate and severe chronic heart failure.8–10 As a

result, consensus guidelines strongly recommended

the use of b-blockers in heart failure patients, unless

there isastrong contraindication.11,12 Several random-

ized trials have demonstrated that patients with

coronary artery disease benefit from perioperative

b-blocker therapy in terms of reduced postoperative

morbidity and mortality.13,14

Eur JVasc Endovasc Surg 31, 351–358 (2006)

doi:10.1016/ j.ejvs.2005.10.018, available online at http:/ / www.sciencedirect.com on

*Corresponding author. Don Poldermans, MD, PhD, Thoraxcentre,
Room H-921, Erasmus Medical Center, Dr Molewaterplein 40, 3015
GD Rotterdam, The Netherlands.
E-mail address: d.poldermans@erasmusmc.nl

1078–5884/ 000351+ 08 $35.00/ 0 q 2005 Elsevier Ltd. All rights reserved.
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Sacubutril – Valsartan

Inhibiteur des Neprilysines

Journal of Cardiovascular Pharmacology and Therapeutics 2022, Vol. 27: 1-12

30 

 

 

Figure 7: Rôle physiologique des peptides natriurétiques (29). 

Naturellement, un médicament à base d’un peptide natriurétique (BNP recombinant) a vu le 

jour : le nésiritide. Il est commercialisé et utilisé aux Etats-Unis pour traiter les IC aiguës 

décompensées. 

L’étude ASCEND a révélé qu’il n’y avait pas d’effet positif sur la mortalité et un effet limité sur 

la dyspnée. Son coût élevé et le doute qui planait sur son efficacité et sa sécurité ont fait que ce 

médicament n’a jamais été commercialisé en Europe.(34)  

Le BNP et le NT-proBNP sont le produit du clivage du pro-BNP (forme de réserve du BNP). 

Ces deux peptides sont faciles à doser et sont des marqueurs diagnostiques d’une grande 

importance dans l’IC, bien qu’ils ne soient pas spécifiques à cette dernière, ils peuvent être 

augmentés au cours de l’embolie pulmonaire, d’une BPCO (bronchopneumopathie chronique 

obstructive) décompensée ainsi que dans l’insuffisance rénale sévère.  

Il existe trois types de récepteurs des peptides natriurétique: NPR-A, NPR-B et NPR-C. Les deux 

premiers sont couplés à une protéine G qui va induire la production du second messager GMPc 

à partir du GTP sous l'action d'une guanylyl cyclase. Le GMPc est à l'origine des effets 

biologiques sur le SRAA [Figure 8]. 

Quant au troisième récepteur, il est impliqué dans la dégradation des peptides natriurétiques, en 

partie par une hydrolyse lysosomale après internalisation, la plus grande partie va subir une 

dégradation par une enzyme désignée néprilysine. 

Augmentation des BNP / ANP

Plusieurs dosages
Max dose tolérée
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Figure 12.13A : Relation schématique entre la volémie et la pression artérielle [72]. L'individu normal 

(1) maintient sa pression sur une large plage de volémie par l'action de l'angiotensine II: 

vasoconstriction des vaisseaux de résistance et de capacitance; la pression ne chute qu'en hypovolémie 

extrême. Chez le malade traité avec des IEC (2), la pression devient dépendante de la volémie et varie 

linéairement avec elle, parce que le mécanisme compensatoire de l'angiotensine II est bloqué. Le 

malade en insuffisance ventriculaire traité avec des IEC (3) présente une dépendance identique mais sa 

courbe est plus plate parce que la pente de sa courbe de Starling est plus faible.  

 

Pression 

Volémie Normovolémie Hypovolémie 
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http://www.pac4.ch/Chapitre12/Images/Figure%2012-13A.pdf
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Optimisation préopératoire
Bilan préopératoire

Objectif : dépistage d’une carence martiale

Bilan simple 

Hémoglobine
Bilan martial : Ferritinémie – Taux de saturation de la transferrine

Bilan inflammatoire : CRP
Bilan rénal : clairance de la créatinémie

Carence martial + IC = Fréquente de 55% à 80% des patients

Etiologie multiple : dénutrition – inflammation – défaut d’absorption

IC systolique 
= FEVG altérée

IC diastolique
= FEVG préservée
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A im Theaim of thisstudy wasto evaluate the benefitsand safety of long-term i.v. iron therapy in iron-deficient patientswith

heart failure (HF).

Met hods

and r esul t s

CONFIRM-HF was a multi-centre, double-blind, placebo-controlled trial that enrolled 304 ambulatory symptomatic

HF patients with left ventricular ejection fraction ≤ 45%, elevated natriuretic peptides, and iron deficiency (ferritin

, 100 ng/mL or 100–300 ng/mL if transferrin saturation , 20%). Patientswere randomized 1 :1 to treatment with i.v.

iron, as ferric carboxymaltose (FCM, n ¼ 152) or placebo (saline, n ¼ 152) for 52 weeks. The primary end-point was

the change in 6-min-walk-test (6MWT) distance from baseline to Week 24. Secondary end-points included changes in

New York Heart Association (NYHA) class, Patient Global Assessment (PGA), 6MWT distance, health-related

quality of life (QoL), Fatigue Score at Weeks6, 12, 24, 36, and 52 and the effect of FCM on the rate of hospitalization

for worsening HF. Treatment with FCM significantly prolonged 6MWT distance at Week 24 (difference FCM vs.

placebo: 33+ 11 m, P¼ 0.002). The treatment effect of FCM was consistent in all subgroups and was sustained to

Week 52 (difference FCM vs. placebo: 36+ 11 m, P, 0.001). Throughout the study, an improvement in NYHA

class, PGA, QoL, and Fatigue Score in patients treated with FCM was detected with statistical significance observed

from Week 24 onwards. Treatment with FCM wasassociated with asignificant reduction in the risk of hospitalizations

for worseningHF[hazard ratio (95%confidence interval):0.39(0.19–0.82),P¼ 0.009].Thenumber ofdeaths(FCM:12,

placebo: 14 deaths) and the incidence of adverse eventswere comparable between both groups.

Conclusion Treatment of symptomatic, iron-deficient HFpatients with FCM over a1-year period resulted in sustainable improve-

ment in functional capacity,symptoms,andQoLandmaybeassociatedwithrisk reductionofhospitalizationfor worsen-

ingHF(ClinicalTrials.gov number NCT01453608).
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Fer IV pour IC systolique symptomatique

Fer IV si hospitalisation pour décompensation



Multiples effets cardio-vasculaires Canaux KATP cellules 
musculaires lisses artériolaires

Vasodilatateurs

Diminution Précharge et Postcharge

Sensibilisateur Ca++

Canaux KATP Mitochondriaux

Pré-conditionnement à l’ischémie
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Lévosimendan

Administration en cure
0,1 à 0,2 𝝻g/kg/min

24 heures

Métabolite actif
Efficacité 7 – 10 jours
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outpatient administration of levosimendan in
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Aims The LION-HEART study was a multicentre, double-blind, randomised, parallel-group, placebo-controlled trial

evaluating the eff cacy and safety of intravenous administration of intermittent doses of levosimendan in outpatients

with advanced chronic heart failure.
............................................................... ................................................................ ......................................

Methods

and results

Sixty-nine patients from 12 centres were randomly assigned at a 2:1 ratio to levosimendan or placebo groups,

receiving treatment by a 6-hour intravenous infusion (0.2 g/kg/min without bolus) every 2weeks for 12weeks. The

primary endpoint wasthe effect on serum concentrations of N-terminal pro-B-type natriuretic peptide (NT-proBNP)

throughout the treatment period in comparison with placebo. Secondary endpoints included evaluation of safety,

clinical events and health-related quality of life (HRQoL). The area under the curve (AUC, pg.day/mL) of the levels

of NT-proBNPover time for patients who received levosimendan was signif cantly lower than for the placebo group

{344× 103 [95%conf dence interval (CI) 283× 103−404× 103] vs. 535× 103 [443× 103−626× 103], P= 0.003}. In

comparison with the placebo group, the patients on levosimendan experienced a reduction in the rate of heart

failure hospitalisation (hazard ratio 0.25; 95%CI 0.11–0.56; P= 0.001). Patients on levosimendan were less likely to

experience a clinically signif cant decline in HRQoL over time (P= 0.022). Adverse event rates were similar in the

two treatment groups.
............................................................... ................................................................ ......................................

Conclusions In this small pilot study, intermittent administration of levosimendan to ambulatory patients with advanced systolic

heart failure reduced plasmaconcentrationsof NT-proBNP,worseningof HRQoLand hospitalisation for heart failure.

The eff cacy and safety of this intervention should be conf rmed in larger trials.
..........................................................................................................
Keywords Levosimendan • Pulsed infusions • Outpatient setting • Advanced heart failure • Safety •

Natriuretic peptides
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Email: josepcomin@gmail.com
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LEVO-CTS

N = 882

Chirurgie cardiaque 

FEVG < 35% dans les 60 derniers jours

Dose : 0,2𝝻g/kg/min pendant 1h puis 0,1𝝻g/kg/min 23h

Critère de jugement :
- DC à J30
- EER à J30
- IDM à J5
- Assistance à J5

NS
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N = 336

Pontages sous CEC
+/- autre geste (26%)

FEVG < 40 %

NS

Limites :
- FEVG relativement haute
- Posologie : 0,1𝝻g/kg/min
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Méta-analyse

Pontages avec ou sans CEC

Administration préop : entre 0,03 et 2,4 𝝻g/kg/min

Mortalité
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L’administration prophylactique de levosimendan est-il bénéfique chez des patients IC avant une chirurgie?

FEVGN = 60

Chirurgie oncologie digestive
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PM / DAI

Prise en charge multi-disciplinaire
Heart Team

Réadaptation cardiaque

Greffe? 
Assistance?

Télésurveillance
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Parcours de soin



Conclusion
Take home message

IC = fréquente 

Nouveaux médicaments : Sacubitril – Dapaglifozine

Dépistage et prise en charge d’une carence martiale (avec ou sans anémie)

Lévosimendan : une place encore à définir

Parcours de soin de l’IC  


