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Dysfonction cardiaque au cours du sepsis

Cardiac Dysfunction in Sepsis: Myth or Reality?

E. Begot - P. Vignon
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Figure 1. The number of publications per year on sepsis-induced
cardiac dysfunction, obtained by searching for "sepsis,” "cardiac
dysfunction,” "myocardial dysfunction,” and "cardiomyopathy” in
PubMed. The number was calculated from January 1, 1990 to De-

cember 31, 2019.
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Appellation et
définitions ?

life-threatening organ dysfunction caused by a
dysregulated host response to infection

a vasopressor requirement to maintain a mean
arterial pressure (MAP) >65 mmHg and serum
lactate level 22 mmol/L (=18 mg/dL), after adequate
fluid resuscitation




Patterns of Septic Shock in Man—A Detailed Study
of 56 Patients

Luovo D. MacLeax, M.D, FRCS.(C), Wit G. Murisean, M.D,
A P. I McLeax, M.D, F.RCS.(C), Jous H. Dusr, M.D, F.RCS.(C)
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rofound but Reversible Myocardial Depression in Patients with Septic Shoc

MARGARET M. PARKER, M.D: JAMES H. SHELHAMER, M.D.: STEPHEN L. BACHARACH, PhD.
MICHAEL V. GREEN, M.S. CHARLES NATANSON, M.D: TERRI M. FREDERICK, B.S.N,; BARBARA A
DAMSKE, RN.; and JOSEPH E. PARRILLO, M.D.; Bethesda, Maryland

1984

FEVG < 40% et Volumes télé-systolique et télé-diastoliques
augmentes
Apparition J2-3 et amélioration J7-10



The Septic Heart
Current Understanding of Molecular Mechanisms
and Clinical Implications

Lukas Martin, MD,; Matthias Derwall, MD,; Sura Al Zoubi, PhD; Elisabeth Zechendorf, MSc, Daniel A. Reuter, MD;

Chris Thiermermann, PhD,; and Tobias Schuerholz, MD

CHEST 2019; 155(2):427-437

acute syndrome of cardiac dysfunction unrelated to ischemia
with one or more of the main characteristics:

left ventricular dilatation with normal- or low-filling pressure

reduced ventricular contractility

right ventricular dysfunction or left ventricular (systolic or
diastolic) dysfunction with a reduced response to volume
infusion
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Dysfonction systolique du
VG induite par le sepsis
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Stress oxydatif

« production déséquilibrée d'especes réactives de I'oxygéne (ROS) et d'espéces réactives
de l'azote:
+ altere la phosphorylation oxydative
« aboutit a I'apoptose mitochondriale
« provoque des lésions des tissus adjacents et une réaction inflammatoire amplifiée
C , o _ , Dysregulated NO-Synth
« diminue la réponse des myofibrilles au calcium (rupture focale des interactions actine-

myosine, entrainant une dilatation ventriculaire) Aegrése

« régulation negative des récepteurs adréenergiques P
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Ca® - Dysregulation
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A I - Ph lamb
trouble de la regulation du calcium DR E—

Cat*

Diminution de la densité des canaux calciques

la seéquestration du calcium est perturbée (probleme de

phosphorylation du phospholamban)

Diminution de la sensibilité des myofilaments au Ca

Participe au dysfonctionnement mitochondrial



/sfonctionnement du systeme nerveux D
itonome

ésistance aux catécholamines et la perte
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lysfonctionnement
ndothélial

es cellules endothéliales sécretent

avantage de molécules
'adhésion, qui facilitent
infiltration nocive des
eutrophiles dans les
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interaction leucocyte endothélium
n reponse aux cytokines

1flammatoires lors du sepsis

endothelial cell
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Difficultés diagnostiques cliniques

Perfusion
failure




 Le tableau hémodynamique au cours du choc
septique apres expansion volemique
 état hyperdynamique
« effondrement des résistances vasculaires périphériques

* un débit cardiague normal ou €leve

* une pression arteérielle abaissée

dysfonctionnement myocardique intrinseque des la phas
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Intensive Care Med (2008) 34:250-256
-al Commentary I

dynamic Instability in Sepsis

 Assessment by Doppler Echocardiography g::zgrisrgltlcgl:iascopar{hevreuil Cardiac morphological and functional chan
illard-Baron, Sebastien Prin, Karim Chergui, Olivier Dubourg, and Francois Jardin Marc Cla_vel during early septic shock: a transesophagel
ls;\;&,z FCrz;Ir:CéJnit and the Department of Cardiology, University Hospital Ambroise Paré, Assistance Publique Hopitaux de Paris, ?IIECI?W}ZSGE;ISCESEGB echocardiographic study
Philippe Vignon
1J Respir Crit Care Med 2003; 68 :1270-6 Intensive Care Med 2008; 34 :250-¢
64/183 pts: 35% 16/35 pts: 46%

FEVG: 38+t17% FEVG: 36114%

Prévalence

entre 30 et 60%

Initial resuscitation guided by the Surviving Sepsis Campaign

al incidence of glo bal left ventricular recommendations and early echocardiographic assessment of
kinesia in adult se ptic shock hemodynamics in intensive care unit septic patients: A pilot s
3aron, Antoine MD; Caille, Vincent MD; Charron, Cyril MD; Belliard, Guillaume MD; Page, Koceila Bouferrache, MD; Jean-Bernard Amiel, MD; Loic Chimot, MD; Vincent Caille, MD; Cyril Char
\D; Jardin, Francois MD Philippe Vignon, MD, PhD: Antoine Vieillard-Baron, MD, PhD

Crit Care Med 2008; 36 :1701-6 Crit Care Med 2012; 40 :2821-7

40/67 pts: 60% 14/46 pts: 30%
FEVG: 31+8% FE < 40% FEVG: 27+8%




Actual incidence of global left ventricular hvpokinesia in adult
septic shock

Antoine Viellard-Baron, MD; Vincent Caille, MD; Cyril Charron, MD; Guiliaume Bedliard, MD;
Bernard Page, MD; Francols Jardin, MD

WVieillard-Baron et al. [4] [:}
2 60% ’
68 patients Table 2. Hemodynamic data obtained in nonhypokinetic, primary, and secondary hypokinetic paf
and at the time of vasopressors weaning
1 35Y% Vieillard-Baron ¢ al. [17] 2 3
183 patients n= E? 1 Primary Secondary 4
Non-hypo. Hypo. Hypo. Wea
(n = 27) (n = 26) in = 14) (n =
2 268% Landesberg et al. [18]
162 patients SAP (mm Hg) 1 G a2 97 + 22 110 = 21 124 -
HR (beats/min) 106 = 21 108 = 26 112 + 24 B8 -
Cl (L/min/m*) 36=15 26 09 2108 33 -
; 18% Vieillard-Baron et al. [15] LVEF (%) 65 =9 3] =9 31 =5 57 -
40 patients LVEIN (mL/m?) 68 = 24 76 = 24 61 = 15 [

jure 1. Incidence of left ventricular systolic dysfunction SARLVESY 483 &1 05 21l A

cording to the time of the evaluation. H6, H12, H24, H72, the
1e (hours) between admission and echocardiographic evaluation

15,17,18] Primary 39% (J1)
sé X, et al.: Evaluation of left ventricular systolic function
ed in septic shock. Critical Care 2013, 17:164. Secondary 21% (J2-)3)

Diagnostic entre J1 et J3 du début du CS
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LV failure Still hypovolemic |:| Hyperkinetic
RV failure

Well-resus.

E<40% et ITV sous-aortique < 14cm

(Et pas de précharge-dépendance)

LVEF s & Ao VT] <ldcn

075
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0.00
.00 0.25

Intensive Care Med (2019) 45:657-667
https://doi.org/10.1007/500134-019-05596-z

ORIGINAL

n 3N

AUC =0.858 Sensibility 4.

Spe dificity 97

Ao VT & LVEF & LVFAC Pos. pred. value 83,

Meg. pred. valua 90

0.50 075 1.00

Cardiovascular clusters in septic shock
combining clinical and echocardiographic
parameters: a post hoc analysis

Guillaume Geri'**®, Philippe Vignon*>®, Alix Aubry'?, Anne-Laure Fedou*, Cyril Charron', Stein Silvz

Xavier Repessé' and Antoine Vieillard-Baron
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bal longitudinal strain

Technigue basée sur la déformation

ZIMBEOIS-| &322

myocardique régionale ] res
HR= 6i bpm

ensive Care Med (2015) 41:1851-1853
1 10.1007/500134-015-3962-3 EDITORIAL
@ CrossMark

SSESS J‘_’ig;;:;lg Global longitudinal strain in septic
cardiomyopathy: the hidden part
of the iceberg?

Diastole Systole

Speckle

Kernel

Plus la valeur est négative plus il est normal
systolic strain = (ts-Ld)/; X 100%




bal longitudinal strain

Technigue basée sur la déformation
myocardique régionale

ensive Care Med (2015) 41:1851-1853
1 10.1007/500134-015-3962-3 EDITORIAL
P

@ CrossMark

ggggs J‘_’ig;lﬂg;lg Global longitudinal strain in septic
cardiomyopathy: the hidden part
of the iceberg?

Diastole Systole

Speckle

Kernel

Systolic strain = (Ls-Ld)y X 100%

Left ventricle ejeclion fraction or absolute value of global left
ventricle longitudinal peak systolic strain (%)

Left ventricular systolic dysfunction

® CrossMark

during septic shock: the role of loading
conditions

Florence Boissier'*
Nicolas de Prost'?, Pascal Lim?, Christian Brun-Buisson'? and Armand Mekontso Dessap!

5

. Keyvan Razazi'?, Aurélien Seemann'?, Alexandre Bedet'?, Arnaud W. Thille'*>,

26"

Intensive Care Med 2017 May;43(5):633-642
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litral annular plane systolic excursion MAPSE

La MAPSE mesure la contraction longitudinale du VG. Elle se prend en coupe 4 cavités
mode TM visant ['anneau mitral, [a premiere mesure sur le versant septal, la seconde
sur le versant latéral, comme montré sur les deux clichés ci-dessous.
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litral annular plane systolic excursion MAPSE

BJA Open, 7 (C): 100220 (2023)

BjAOpen ()

ssssssssssssssssssssss doi: 10.1016/j.bja0.2023.100220

Original Research Article

ORIGINAL RESEARCH ARTICLE

Mitral annular plane systolic excursion for assessing left ver
systolic dysfunction in patients with septic shock

Clément Brault', Yoann Zerbib*, Pablo Mercado'?, Momar Diouf®, Audrey Michaud’
Christophe Tribouilloy*, Julien Maizel' and Michel Slama®

BJA Open, 7 (C): 100220 (2023)
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Intengive Care Med (2015) 41: 10041013
DOT 10.1007/500134-015-3748-7

SYSTEMATIC REVIEW

Filippo Sanfilippo
Carlos Corredor
Nick Fletcher
Giora Landesberg
Umberto Benedetto
Pierre Foex
Maurizio Cecconi
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Diastolic dysfunction and mortality in septic
patients: a systematic review

and meta-analysis

sD Na 5D Risk Ratio Risk Ratia
-Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
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httn/iccfarum comicontent/17/3/R9G

RESEARCH

Open Access

s early ventricular dysfunction or dilatation
associated with lower mortality rate in adult
severe sepsis and septic shock? A meta-analysis

Stephen J Huang, Marsk Naos and Anthony S McLean
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in't, Mei-Chuan Le2**!, Han Siong Toh"®, Wei-Ting Chang'*”, Sh-Yao Chen', Fang-Hsiu Kuo',
'ang®, Yi-Ming Hua?, Dongmei Wei®, Jesus Melgarejc?, Zhen-Yu Zhang” and Chia-Te Liao'*'®

With SIC Without SIC
Study or Subg roup Events Total Events Total Weight M-H,

Risk Ratio
Random, 95% Cl

Risk Ratio
M-H, Random, 95% Cl

Chayakul 2020 9 24 6 51 6.5%
Jeong 2018 10 25 62 273 11.6%
Lahham 2020 0 8 3 16 1.0%
MNarvaez 2017 4 13 5 44 4.7%
Sato 2016 9 29 23 181 9.5%
Shin 2020 13 36 90 330 12.7%
Song 2020 18 49 95 258 13.9%
Vallabhajosyula 2016 B 17 21 41  10.7%
Vallabhajosyula 2017 49 214 39 174 14.5%
Vallabhajosyula 2018 42 206 61 228 15.0%
Total (95% ClI) 621 1597 100.0%
Total events 162 405

Heterogeneity: Tau® = 0.11; Chi’ = 22.72,df = 9 (P = 0.007); I¥ = 60%
Test for overall effect: Z = 1.70 (P = 0.09)
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Fig.2 The forest plot shows in-hospital mortality between septic patients with and without sepsis-induced cardiomyapathy (SIC). SIC s
non-statistically associated with higher risk of in-hospital mortality among septic patients
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1l Longitudinal Strain Using
dle-Tracking Echocardiography
1ortality Predictor in Sepsis:

tematic Review

andra Vallabhajosyula, MBBS, FACP'2®, Hamza A. Rayes, MBBCh?,
1khuja, MBBS, FACP, FASNZ%, Mohammad Hassan Murad, MD, MPH>*,
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Records identified through Additional records identified
database searching through cther sources
(n=142) n=T3)
- v v
~ Records after duplicates removed
) (n=120)

A

Records screened Records excluded
=) (n=120) (n=92)
| l
Ful-text articles Ful-text articles excluded (n =23)
- assessed for eligibility Conference presentation — 14
. (n=5) No outcomes of interest — 9

Studies included in
o) qualitative synthesis

(n=5)

Conclusions

This svstematic review examined the role of STE in predict-
mg mortality in patients with sepsis. Owerall, the guality of
evidences and streneth of the conclusion are low due to hetero-
geneity in study populations, GLS technologies; cutoffs, and
timing of STE. Optimal STE GLS cutoffs and the clinical
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relationship with mortality in patients with
severe sepsis or septic shock: a systematic
review and meta-analysis
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septic shock

Conclusions

Worse values of global longitudinal strain are associ-

ated with higher mortality in patients with severe

sepsis or septic shock, while such an association is

not valid for left ventricular ejection fraction. More
research is_warra to elucidate such an association,

which could be related to the ability of speckle-tracking

echocardiography in demonstrating underlying intrinsic

myocardial disease as opposed to left ventricular ejection

fraction.
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Conclusion

Dysfonction systolique du VG induite par le sepsis

* Fréquente, parfois secondaire (J2-J3)

* Réversible méme si sévere

* Echocardiographie: Gold standard

* La FE est largement influencée par la postcharge, elle reflete aussi la vasoplégie
* Pronostic non clair!

 Pas de traitement spécifique, le traitement éthologique est la pierre angulaire de

I'arsenal thérapeutique



