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PRESENTATION CLINIQUE




‘ Dystonction VG systolique




Dystonction VG systolique




‘ Pressions de remplissage typiquement
basses

CARDIOGENIC SHOCK

Vieillard-Baron AIC 2011



Incidence de la dysfonction systolique

65%
60%

Parker Vieillard-Baron Boissier
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Multiples altérations hémodynamiques

DEPRESSED INTRINSIC MYOCARDIAL
PERFORMANCE (100%)

* Mayinduce cardiac dysfunction very early

* May be unmasked according to preload
and afterload conditions

* May lead to cardiac failure

* |sreversible

LV SYSTOLIC DYSFUNCTION
(up to 60% at day 3)

LV DIASTOLIC DYSFUNCTION
(50%)

¢ |s afterload sensitive
Does not increase LV
filling pressure

Is usually corrected by
small dose of
debutamine

* LV compliance impairment
with slight LV dilatation

* LV relaxation impairment

* May modify the tolerance

to fluids

STOLIC DYSFUNC
(30%—50%)

¢ Can be isolated or
associated with
ALI/ARDS

* s dependent on

respiratory settings

Decreases venous retu

Fenton, Clin Chest Med 2016



' 1’¢cho est Poutil le plus adapté pour
’évaluation détaillée :

= Fonction globale

= Systole vs. Diastole

= VG vs. VD

= Influence de I'hypovolémie

= Influence de la vasoplegie

= Classification pronostique

= Optimisation thérapeutique ?




‘ Deépression myocardique intrinseque

chez la majorité des malades

Absolute value of global LV longitudinal peak systolic strain (%)
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‘ Le strain pour la détection précoce de
la dystonction systolique

1604 Septic myocardial dysfunction
O None
O Primary
B Secondary
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‘ Faisabilité de ’echo au cours du choc
septique

90%

4%

60%

LVEF Diastole Strain

Boissier et al, ICM 2017



| Faisabilité au cours du SEpPsis
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‘ Dilatation modérée du VG

159
81
76 80
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. |

Parker Jardin Jardin Vieillard-Baron

m Normal contractility —mDepessed contractility




PHYSIOPATHOLOGIE
ROLE DES CONDITIONS DE CHARGE




‘ Hypovolémie:
pseudohypertrophie et exclusion systolique

Chauvet, Crit Care 2015



‘ Hypovolémie:
obstruction intraventriculaire
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Chauvet, Crit Care 2015



‘ Vasoplegie
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 Cohérence physiologique
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‘ Manipulation de la postcharge

Diastole Systole

Baseline
LVEF 70%

Norepinephrine
LVEF 40%

Vieillard-Baron AIC 2011



Place des biomarqueurs ?
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BIOPATHOLOGIE




'Mécanismes complexes

Nitric Oxide
: 4 Oxygen Water '

Calcium channels — NI Endothelin-l "
( Extracellular ET-1

Na* Coib NADPH NADP*

i ﬁﬁm

\ ntracellular

Intracellula \

TNF-a/\ u.-s/\ Mitochondrial
dysfunction

Toll-Like Receptor
Cytokines

Antonucci J Crit Care 2014



Médiateurs de la DMS
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‘ Synergle
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IMPLICATIONS CLINIQUES




‘ Implications cliniques complexes

= Relation complexe a la mortalite

= ROle controversé des inotropes et des
vasopresseurs

= Utilité discutable de I'optimisation du deébit
cardiague




Pronostic de la dystfonction VG

systolique

Author Year Methods N
Kimchi 1984 Radionuclide 25
Jardin 1999 TEE 80
McLean 2007 TTE 40
Cariou 2008 TEE 10
Etchecopar-Chevreull 2008 TEE 35
Vieillara-Baron 2008 TEE 67
Sturgess 2010 TTE 21
Furian 2012 TTE a5
Landesberg 2012 TTE 262
Pulido 2012 TTE 106
Weng 2012 TTE 61

Overall (I-squared = 45.1%, p = 0.052)

NOTE: Welghts are from random effects analysis

+

4

SMD (95% CI)

-0.48 (~1.33, 0.38)
-0.54 (~0.97, <0.10)
0.07 (-0.68, 0.81)
-086 (-2.30, 0.57)
0.44 (-0.33, 1.20)
-0.35 (~0.86, 0.16)
0.00 (-0.95, 0.95)
0.00 (-0.62, 0.62)
0.27 (0.01, 0.52)
-0.06 (~0.46, 0.33)
-0.43 (~0.95, 0.09)

-0.13 (-0.36. 0.10)

%
Weight

5.52
12.65
6.76
2.30
6.47
10.83
469
8.60
18.00
13.64
10.56

100.00

!
-3
Survivors favour:

Worse LV function

Better LV function

Huang Crit Care 2013



‘ Pronostic de la dilatation VG

Author Year Methods Parameters N SMD (85% Cl) Weight
Indexed E
Jardin 1999 TOE LVEDVI 90 —_— 0.43 (-0.00, 0.86) 11.90
Vigillard-Baron2008 TOE ~ LVEDVI 67 —-0-——5 -0.30 (-0.80, 0.21) 9.84
Sturgess 2010 TTE  LVEDVI 21 - : -0.96 (-1.96,0.04) 3.51
Furian 2012 TTE LVEDD/Ht 45 —;—o,-— 0.65(0.02,1.29) 7.25
Landesberg 2012 TTE  LVEDVI 262 —— 0.40 (0.15,0.66) 18.47
Subtotal (l-squared = 70.4%, p = 0.009) <j> 0.16 {~0.25, 0.57) 50.97
|
‘
Not indexed :
McLean 2007 TTE LVEDD 56 —-nE-— 0.20 (-0.51,0.91) 6.09
Cariou 2008 TOE  LVEDA 10 — 043 (-0.94,1.81) 1.98
Landesberg 2012 TTE LVEDD 262 —-o-'- 0.10 (~0.16, 0.35) 18.57
Pulido 2012 TTE  LVEDD 106 | ——— 0.39 (-0.01,0.79) 12.85
Weng 2012 TTE LVEDV 81 ---i-'(_-— 0.43 (-0.09,0.95) 953
Subtotal (I-squared = 0.0%, p = 0.669) <> 0.22(0.03,0.41) 4903
|
Overall (l-squared = 44.1%, p = 0.065) 0 0.24 (0.04, 0.44) 100.00
|
NOTE: Weights are from random effects analysis E
I I

-3 0 3
Survivors favour: Smaller LV dimension Larger LV dimension

Huang Crit Care 2013



‘ DMS et mortalité

a DD No DD Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% CI

Ethecopar 2008 1 7 8 28 5.0% 0.50[0.07, 3.37] =

Landesberg 2012 88 143 21 119 18.6% 3.49[2.32, 5.25] =

Landesberg 2014 29 53 15 53 17.5% 1.93 [1.18, 3.17] =

Mokart 2007 12 18 10 27 16.3% 1.80 [1.00, 3.25] [

Moraud 2014 25 33 10 39 16.6% 2.95(1.67, 5.22) = e

Pulido 2012 19 39 30 56 18.6% 0.91 [0.61, 1.36] = =

Sturgess 2010 4 12 2 9 7.4% 1.50 [0.35, 6.46) —e—

Total (95% CI) 305 331 100.0% 1.82 [1.12, 2.97] ’

Total events 178 96

Heterogeneity: Tau’ = 0.29; Chi’ = 26.42, df = 6 (P = 0.0002); I’ = 77% ) t + i
Test for overall effect: Z = 2.40 (P = 0.02) 0:01 W1 DD lNo DD 10 100
b SD No SD Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Ethecopar 2008 3 16 6 19 8.2% 0.59 [0.18, 2.00] —T

Landesberg 2012 32 61 77 201 272.7% 1.37 [1.02, 1.84] -

Landesberg 2014 14 27 30 79 22.9% 1.37 [0.86, 2.16] TR

Moraud 2014 10 39 16 33 17.9% 0.53 [0.28, 1.00] =

Pulido 2012 13 29 47 77  23.4% 0.73 [0.47, 1.14] —at

Total (95% CI) 172 409 100.0% 0.93 [0.62, 1.39]

Total events 72 176 T

Heterogeneity: Tau® = 0.13; Chi’ = 12.31,df = 4 (P = 0.02); I’ = 68% ' t T t {
Test for overall effect: Z = 0.34 (P = 0.73) s o SDlNo S0 A tait

Sanfilipo, ICM 2015



‘ Optimisation du débit cardiaque chez
des patients non sélectionnés

Cardiac Index (liters/min/m?2)
F-N

2 TT T T T g

on 20 40 60 80

Hours after Volume Replacement

Figure 1. Median Cardiac Index in the Treatment and Control
Groups.

% of Patients Surviving
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Figure 4, In-Hospital Survival of Patients in the Treatment and
Control Groups.

Hayes, NEJM 1994



New three multiple randomized controled studies

144

ARISE 2014 147 793 150 798 23.3% 0.98 [0.76, 1.27]
ProCESS 2014 92 439 86 456 20.3% 1.14 [0.82, 1.58]
ProMISe 2015 184 625 181 626 23.7% 1.03 (0.80, 1,31]
Subtotal (95% CI) 1857 1880 67.3% 1.03 [0.89, 1.21]
Total events 423 417

Heterogeneity: Tau® = 0.00; Chi® = 0.50, df = 2 (P = 0.78); I* = 0%
Test for overall effect: Z = 0.42 (P = 0.68)

1.4.2 Old studies

Rivers et al 2001 38 130 59 133 14.0% 0.52 [0.31, 0.86)
Wang et al 2006 6 16 9 17 32% 0.53 [0.13, 2.14]
Yan et al 2010 55 157 74 146 15.5% 0.52(0.33, 0.83)
Subtotal (95% CI) 303 206  32.7% 0.52 [0.37, 0.73]
Total events 99 142

Heterogeneity: Tau® = 0,00; Chi* = 0.00, df = 2 (P = 1,00); I* = 0%

Test for overall effect: Z = 3.83 (P = 0.0001)

Total (95% CI) 2160 2176 100.0% 0.83 [0.64, 1.08]
Total events 522 559

Heterogeneity: Tau? = 0.06; Chi* = 13,83, df =5 (P = 0.02), F = 64%
Test for overall effect: Z = 1.37 (P =0.17)
Test for subaroun differences: Chi* = 13.33_df = 1 (P = 0.0003). F = 92 5%

Fig. 3 Forest plot showing the effects of early goal-direced therapy on all-cause mortality in patients with severe sepsis and septic shock
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Jiang, SJTR 2016



Inotropes chez des patients non

selectionnés

Dobutamine

% of Patients Surviving

L evosimendan

Days

Figure 4. In-Hospital Survival of Patients in the Treatment and
Control Groups.

100+
& . Placebo
B 75
2
é Levosimendan
o 504
=
=
b}
§ 25
=
=
a
0 I 1 1 1
0 7 14 21 28
Days
No. at Risk
Levosimendan 258 203 183 174 171
Placebo 257 216 194 186 182

Figure 2. Kaplan—-Meier Estimates of the Probability of Survival to Day 28.

The adjusted hazard ratio for death in the levosimendan group, as com-
pared with the placebo group, was 1.24 {95% Cl, 0.91 to 1.67; P=0,17),

Hayes, NEJM 1994

Gordon, NEJM 2017




Dobutamine stress test
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‘ Conclusions

Mecanismes multiples, complexes et intriqués

Depression de la contractilité intrinseque chez
une majorité de patients, mais la vasoplegie
Influence les parametres de fonction systolique

Un phénotypage cardiague detaillé est
necessaire pour la strategie thérapeutique

Place majeure de I'échocardiographie




