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Hypoxemie persistante
et
échecs de sevrage du respirateur

Prat Gwénaél
Réanimation médicale



* Préciser le role de I'echocardiographie
dans I'exploration d'un hypoxemie
iInexpliquee

» Definir les criteres diagnostiques de
foramen ovale permeable et de shunt
anatomique intrapulmonaire

* Discuter l'intérét de I'echocardiographie
dans le sevrage du ventilateur



1/R0le de I'échocardiographie dans
I'exploration d'un hypoxemie
inexpliquee




1. Définir les criteres diagnostiques de
foramen ovale perméable et de shunt
anatomique intrapulmonaire




Pourguol ce patient est |l
hypoxemique?

\V/\ @

Vt 500

Fr 19/min
Pplat: 27
PEP 6
FiO2 100%
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Apres drainage

\V/\ @
Vt 500
FR 19
PEP 6
Plat 21

FIO2 50%

Drain Dt: 2200cc Drain G: 2510cc



Hypovolémie ——hypoxémie
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Embolie pulmonaire — hypoxemie
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Condensation alvéolaire — hypoxéemie
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POURQUO\ FAIRE SIMPLE QUAND
ON PEUT FARE COMPLIQUE 7/




Démarche diagnostique face a une hypoxémie

,

Hypoxémie a I'air

:

02 100%

PaO2/FiO2 < 400

¥

Shunt D-G

¥

4

Infiltrats radio

Peu ou pas d’infiltrats
radio

!

L

Shunt fonctionnel

Shunt anatomique? \-}

Ny

PaO2/FiO2 > 400

1

Peu ou pas de Shunt D-G

- —

L}

Shunt Fonctionnel

Epreuve de contraste

4

+~

Shunt anatomique




Diagnostic
échographigque
d'un FOP



Etape 1 a la recherche d’un
shunt D-G (FOP)

En 2D: ETT: coupe 4 cavités apicale ou sous costale
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Etape 1 a la recherche d’un
shunt D-G (FOP)

En 2D: ETO: 4 cavités O ou vue bicavale 90

30/12/2009 12:15:53 1TmO.!
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Etape 1 a la recherche d’un
shunt D-G (FOP)
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Etape 2: épreuve de contraste

- Cathéter périphérique / voie fémorale (de preference)
- 2 seringues luer lock, un robinet

- Geélatine, sérum physio (9,5ml) + 1 ml d'air

- Méthode de sensibilisation: Valsalva, toux, VM, PEP

!
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Etape 2: épreuve de contraste

Quantification du shunt:

 Grade | <5 microbulles

* Grade Il entre 6 et 25 microbulles
e Grade Ill > 25 microbulles

« Passage immeédiat (<3 bttmts card): FOP
« Passage retardée (> 3 bttmts): SIP
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Fréqguence du FOP

Patients (n) Fréquence (%) Circonstance

Hagen 965 27 Autopsie
Mayo clinic 1984

Kasper 85 39 EP massive
Lancet 1992

Siostrozonek 150 5siICG

JACC 1992 29 sipasIC G

Jaffre 33 9 ASA 1 au bloc
AA 1992

Fisher 1000 9 AVC [ AIT
Chest 1995



Facteurs favorisants
augmentation des pressions
droites

« HTAP
* Embolie pulmonaire
« SDRA



Effets de la ventilation mécanique avec PEP

sur le shunt intracardiaque droit-gauche
par un foramen ovale perméable

Ann Fr Anesth Réanim, 1995 ; 14 : 387-392

Effects of mechanical ventilation with PEEP
on right-to-left intracardiac shunting from a patent foramen ovale

J.M. VEDRINNE, S. DUPERRET, P. GRATADOUR, C. BARTHELEMY, J. MOTIN

recherche de FOP / avec et sans PEP
49 patients VM IRA P/F < 250

PEP O et PEP 10 FIO2 100%

11 FOP sur 49



Pa0; (mmHg) Pa0; (mmHg)

30

PEP PEP PEP PEP
0 cmH,0 10 cmH,0 0 ¢cmH,0 10 cmH,0

g, 3. — Evolotions individuelles de la PaOs (mmHg) dans le Fig. 4. — Evolutions individuelles de la PaOy (mmHg) dans le

PaO2 PEPO

FOP + 118%15
FOP - 119+10

PEP 10
120+17
145110



Effets de la ventilation mécanique avec PEP
sur le shunt intracardiaque droit-gauche
par un foramen ovale perméable

Effects of mechanical ventilation with PEEP
on right-to-left intracardiac shunting from a patent foramen ovale

J.M. VEDRINNE, S. DUPERRET, P. GRATADOUR, C. BARTHELEMY, J. MOTIN

rechercher un FOP par ETO
si hypoxémie non expliguée par anomalie
V/P ou hypovolémie

« S| FOP préesent et aggrave avec PEP
incite a eviter la PEP et débuter le sevrage



Positive End-Expiratory Pressure Increases the Right-to-Left
Shunt in Mechanically Ventilated Patients with Patent

Ann Intern Med. 1993:119:887-894.

Foramen Ovale
Bibiana Cujec, MD; Petr Polasek, MD; Irvin Mayers, MD; and David Johnson, MD

Objectif: evaluer effet de la PEP quand FOP

Patients: 46 patients VM IRA FIO2 > 50%
avec PEP > 5

Viethodes: PEP 0 et PEP 10 FiIO2 100%, recherche
d’'un FOP et calcul du shunt

Resultats: 7 FOP sur 46



Positive End-Expiratory Pressure Increases the Right-to-Left
Shunt in Mechanically Ventilated Patients with Patent

Foramen Ovale
Bibiana Cujec, MD; Petr Polasek, MD; Irvin Mayers, MD; and David Johnson, MD

Table 2. Hemodynamic and Blood Gas Variables in the Presence and Absence of Positive End-Expiratory Pressure*

Variables Patent Foramen Ovale No Patent Foramen

Present, nt =7 Ovale,n = 39

PEEP, cm H 0 PEEP, em H,0

0 10 0 10

Arterial Py, mm Hg 122 17 81 225t
Arterial saturation, % 07 97 08 994
Alveolar-arterial oxygen gradient, mm Hg 505 509 442 398t
Mixed venous P, mm Hg 38 36 42 41
Mixed venous saturation, % 67 67 13 n
Shunt fraction, % 28 32§ 30 25¢
Central venous pressure, mm Hg 10 I I 12
Mean systemic blood pressure, mm Hg 83 80 8l 9
Heart rate, beats/min 106 100 % 100
Cardiac index, indicator dilution, Limin per m’ 2.6 24 27 2.6

Cardiac index, echocardiography, Limin per m’ 2.2 2.3 28 2.7




Positive End-Expiratory Pressure Increases the Right-to-Left
Shunt in Mechanically Ventilated Patients with Patent

Foramen Ovale
Bibiana Cujec, MD; Petr Polasek, MD; Irvin Mayers, MD; and David Johnson, MD

FOP: cause commune d’absence
d’ameélioration de I'oxygenation chez le
patient VM

Quand ajout d’'une PEP sur FOP: majoration
du shunt D-G



Prevalence and prognosis of shunting across patent foramen ovale

during acute respiratory distress syndrome?*
Armand Mekontso Dessap, MD, PhD; Florence Boissier, MD; Rusel Leon, MD; Serge Carreira, MD;
Ferran Roche Campo, MD; Francois Lemaire, MD; Laurent Brochard, MD

are Ned 2010; 38:1786-1792

« Etude monocentrique, prospective
» 203 patients SDRA
. prévalence FOP
Effet de la PEP
Effets du DV
Effets du NO
Influence du FOP sur oxygénation durant titration PEP

*Influence du FOP sur devenir des patients



Respiratory settings, mean + s0°

Reéesultats

No Moderate-to-Large Shunting
Through a Patent Foramen

(Ovale (N = 164)

Moderate-to-Large Shunting
Through a Patent Foramen

Ovale (N = 39)
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Superior vena cava collapsibility
index, mean * sp, %

Atrial septal buckling toward left
atrium, n (%)

Maximum atrial septal excursion,
mean * sp, mm

Ratio of early over late peak velocities
at the mitral valve, mean * sp

Left ventricular fractional area contraction,

mean * sp, %
Cardiac index, Lfminfmz, mean *+ sD

Reéesultats

No Moderate-to-Large Shunting
Through a Patent Foramen
(Ovale (N = 164)

18§ + 21
17 (10)

12+4

48+ 16

28 1.1

Moderate-to-Large Shunting
Through a Patent Foramen

Ovale (N = 39)

Right ventricular/left ventricular

0.8+0.3

erd-diastolicarea ratio;, meam + 5o

Systolic pulmonary artery pressure,

3d*18

Mean * so, mm Hg

Cor pulmonale, n (%)

29 (18)

15 (39)




Reéesultats

Titration PEP chez 36
patients

(21 et 15 FOP-)

FOP+: 50% Non
repondeurs PEP
FOP-: 20%
p=0,04
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PEEP level, cmH20



Reéesultats

FOP-:1 PEPde 9a 14 => +9%
FOP+. | PEP de 11 a3 =>-13%
NO: abolit shunt 2/14

DV: pas de difference

Plus de DV, NO dans groupe FOP+
J28: plus de journée de VM FOP+




Conclusion

* Fréquence FOP et
SDRA: 20%

. FOP: ar shunts (37). Ignoring the presence of
JTRIROSRIR PRSI (') shunfing may have many conse-

PEP » quences regarding the diagnosis of ARDS,
ol S (VSN SR L e VISUTC OIS the oppraisal of ifs severify, and the as-

S IS sessment of the response o treatment.
— Allonge durée de VM




Intensive Care Med (2013) 39:1734-1742
DOI 10.1007/s00134-013-3017-6 ORIGINAL

fj“"“.“f‘__"‘-““ Lhexitier Prevalence and prognostic value of acute cor
Annick Legras

Agnes Caille pulmonale and patent foramen ovale

Thierry Lherm

Armelle Mathonnet i“ Ve“tilated patie“ts With early acute
Jean-Flerre Erat respiratory distress syndrome: a multicenter

Anne Courte

Laurent Martin-Lefevre

Jean-Paul Gouéllo St“dy
Jean-Bernard Amiel

Denis Garot

Philippe Vignon

« Etude multicentrique (9)

* ODbjecitifs:
— Incidence CPA et FOP guand SDRA
— Facteurs favorisants



245 screened patients 41 screen failures:

15 contraindications of TEE

7 moribund status

7 ARDS = 48h

7 oxygen therapy at home

— - 4 extracorporeal membrane oxygenation
204 eligible patients 1 age < 18 years

3 exclusions:
2 interstitial pneumonia
1 atrial septal defect

L 4

201 studied patients

1 missing echocardiographic data

¥

TEE X 200 patients with recorded echocardiography + TTE

Mot suitable for ACP Mot suitable for PFO Mot suitable for ACP Mot suitable for PFO
diagnosis: n=0 diagnosis: n=0 diagnosis: n=77 diagnosis: n= 110

o EE o

45/200 patients 31/200 patients 19/123 patients 6/90 patients
(22.5%; 95%CI: (15.5%: 95%CI: (15.4%; 95%Cl: (6.79%: 95%Cl:
16.9%:-28.9%) 10.8%-21.3%) 9.6%-23.1% 2.5%-13.9%)

| |

3/88 patients (3.4%; 95%CI: 0.7%-9.6%)

27/31 patients 4/31 patients
(87.1%; 95%CIl:  (12.9%; 95%CI:
70.2%-96.4%) 3.6%-20.8%)
I |
|

9/200 patients (4.5%; 95%CI: 2.1%-8.4%)




Reéesultats

Sur 201 patients
age 56 +/- 15 ans
SAPSII: 46 +/-17
— PaO2/FiO2: 115+/-39
— VT:6.3 +/- 1,1 mil/kg
— PEEP: 10,6 +/- 3,1 cmH20
— Plateau pressure: 25 +/-4 cmH20
— PaC02: 47 +/-11

ETO : 45 CPA (22,5%) et 31 FOP (15,5%)
Shunt : faible et intermittent 27 patients
Shunt important 4 patients

Facteurs associés au CPA:PaC0O2 > 60mmHg
Facteurs associés au FOP: aucun (tendance pour I'age)

CPA et FOP : pas de lien avec mortalité



Conclusion

ncidence FOP15,5%
ncidence CPA 22,5%
Peu de FOP important

ETT: pas suffisamment performant pour
depistage




SIP (shunt D-G intrapulmonaire)

* Plus rare que FOP

 Shunts localises: fistules arterioveineuses
(post traumatique, rendu-osler)

» Shunts diffus: dilatations artéerioles
pulmonaires precapillaires (hepatopathie
severe)



Diagnostic différentiel
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Cas clinigue 1

« Femme de 39 ans: détresse respiratoire aigue

* HDM

— 20/10: pancreatite aigue Balthazar E
e Sortie contre avis médical

— 23/10: au domicile G3, SpO2 70%
* Transfert en réea médicale: choc + SDRA
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Cas clinigue 2

Femme de 34 ans
Choc septigue

Atcd:

— endocardite tricuspidienne
— toxicomane

J6: hypoxemie réfractaire NO
ETT
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3.Discuter l'interét de
I'échocardiographie dans le
sevrage du ventilateur
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Sevrage difficile ?

* Quelle(s) est/ sont |la (les) cause (s) ?
* Que faire?



Lemaire Anesthesiology 1988 Chatila Chest 1996
15 BPCO 93 patients / 49 coronariens

Echec: 1 PAPo Echec: 5 modif ECG

3

échec sevrage VM

Mekontso-Dessap ICM 2006

Echec: 1 BNP Jubran AJRCCM 1998
Succes SBT: Svc02 —/ Echec SBT Svc02 i

Zakynthinos ICM 2005
T Consommation / 1 extraction 02



Sevrage VM : que se passe t-il?

minution pression
Intrathoracique

augmente retour veineux et
sanguin central

diminution du gradient de pression
VG / arteres extrathoraciques

VG doit augmenter pression
éjecter méme volume =adgmentation

respiratoire

Augmentation travall

augmentation travail cardiaque et
demande 02 cardiaque

Décharge

cathécolergigue

O Augmentation tonus adrenergique:

augmente retour veineux,
post charge VG,

W cardiaque,

demande 02 cardiaque



Anesthesiology
69:171-179, 1988

Acute Left Ventricular Dysfunction during Unsuccessful Weanmg
from Mechanical Ventilation

Francois Lemaire, M.D.,* Jean-Louis Teboul, M.D.,T Luc Cinotti, M.D.,} Gumén Giotto, M.D.,§
Fekri Abrouk, M.D.,§ Gabriel Steg, M.D.,§ Isabelle Macquin-Mavier, M.D.,1 Warren M. Zapol, M.D.**

« 15 patients BPCO CAP
» +/- dysfonction VG _—) angiographie
+ mesure invasive pressions VG

PAOP‘tm {mmHg}

60 A

Baseline 5 min SB 9 min SB
PAOP
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Anesthesiology
69:171-179, 1988

Acute Left Ventricular Dysfunction during Unsuccessful Weanmg

from Mechanical Ventilation

Francois Lemaire, M.D.,* Jean-Louis Teboul, M.D.,T Luc Cinotti, M.D., ¥ Guiﬂén Giotto, M.D.,§
Fekri Abrouk, M.D.,§ Gabriel Steg, M.D.,§ Isabelle Macquin-Mavier, M.D.,1 Warren M. Zapol, M.D.**

15 patients BPCO CAP
+/- dysfonction VG + angiographie
+ mesure invasive pressions VG

LV end diastolic pressure LV end diastolic pressure reduced compliance

LV end diastolic volume LV end diastolic volume




Jean-Louis Teboul Weaning-induced cardiac dysfunction:
where are we today?

Intensive Care Med (2014) 40:1069-1079
DOI 10.1007/s00134-014-3334-4 MY PAPER 20 YEARS LATER

weaning from mechanical ventilation

71 adrenergic tone A1 PaCoO, 3 PaO, 21 WOB

- ""=—=:i£:'_”--’

|-
1A

71 systemic 1 pulmonary Myocardial
venous return vascular resistance ischemia

H
TS|

RV dilatation
Biventricular interdependence

A1 LV afterload A1 LV preload Al LV compliance

A1 LVEDP




Eur Respir J 2007; 29: 10331056

Weaning from mechanical ventilation

~:_ __# r -~ _" =+ o oma_ 5 A mm__af M o _aaa

J-M. et
3|} TABLE 4 CDmWEIthhyfmgies and their ingidence, which may impact on the ability to wean a pati

ventilagion
Statem I
_ Pathophysiology Cofis

Organi
creased work of breathing: inappropriate ventilator settings

(ATS),
]
eficel cmp e ia (ventilator-acquired); cardiogenic or noncardiogenic
Rrosi: Ruirn@nigy orfpage; diffuse pulmonary infitrates

Medici Respiratory load
Airway bronchoconstriction

approv

Increased resistive load

ng SB1: endotracheal tube
‘ Folg- igh: glottic cedema; increased airway secretions; sputum retention
Cardiac load radmc i rior to critical illness

Increased cardiac workload lsading to myocardial dysfunction: dynamic hyperinflation;

de  unresolved sepsis
Neuromusggular 2p nigal drive: me I sisM@=chanical ventilation; sedative/hynotic 1
E V R A'| togy command: o muscular respiratony system
Pellphe st ~ primary Causes of Neurdmuscular weakness; CINMA

Neuropsychological Drelirium

Nxicjpsoeppession
Metabolic etal @ bances

ole of gort eroids
Hyperghlycasmia
Nutrition Cwerweight
Malnutrition
Ventilator-induced diaphragm dystunction




Réanimation meédicale — CHU Brest

ORGANIGRAMME DECISIONNEL DE SEVRAGE DE LA
VENTILATION MECANIQUE

Pré-requiz & évaluer tous les matins S

(si possible vers 9h) -’:_&-'.:';\1
1- Absence ou faible dose inotrepe ou vasopresseur —
2- Absence de sédation sran

3- Reéponse cohérenmte aux ordres simples
4- Fidy <350 % et PEP <3 cm H,O

D

Epreuve de Ventilation spontanée (VS)
(verz Oh)
Pigce en T+ 02
Durée 30 minutes

Signes de mauvaise tolérance
1- FR > 35 cycles /min

2- 5p02 « 90%

3- Variation > 20% Fc ou PAS

4- Sueurs, agitation, trouble de vigilance

(o) (e
Reprise Critéeres d'extubation
vy ; Ny 5- Toux efficace
Ventilation

&- Fréquence des aspirations < 2h

Ce=D

Mécanique (VM)

Aprés confirmation par
un médecin sénior

REMARQUE 1 : Si malade alimenté par sonde nasogastrique : arréter alimentation
et mettre la sonde en aspiration a -20 cm H20 dés le début de I'épreuve de VS

REMARQUE 2 : Merci de noter dans le dossier informatique a chaque fois qu'une
épreuve de VS a été faite ainsi que la durée de I'épreuve et les causes d'échec

G Prat 1072016




Et 'echographie
dans tout ca?



Clinical Utility of Doppler Echocardiography and Tissue
Doppler Imaging in the Estimmation of L.eft
Ventricular Filling Pressures

A Comparative Simultaneous Doppler—-Catheterization Study

S R. Ommen, MD: R.A. Nishimura, MD: C.P. Appleton, MD: F. A, Miller, MD: J.IK. Oh, MID;
M.M. Redfield, MID>:; A.J. Tajik, MID

(Circulation. 2000;102:1788-1794.)

* 100 patients

« Comparaison :
— Mesures echo
— Mesures Invasives Pressions VG (seuil 12 mmHQ)

Correctly classified (%)

Valsalva PVa-MVa PVS/PVD
dur




Clinical Utility of Doppler Echocardiography and Tissue
Doppler Imaging in the Estimmation of L.eft
Ventricular Filling Pressures
A Comparative Simultaneous Doppler—-Catheterization Study

S R. Ommen, MD: R.A. Nishimura, MD: C.P. Appleton, MD: F. A, Miller, MD: J.IK. Oh, MID;
M.M. Redfield, MID>:; A.J. Tajik, MID
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Figure 6. M-LVDP versus groups defined by values of septal
E/E". O Indicates patients with EF <50%; @, patients with EF
>50%.




Armand Mekontso-Dessap B-type “atriuretic peptide

Nicolas de Prost
Emmanuelle Girou and weaning from mechanical ventilation

Francois Braconnier

Francois Lemaire Intensive Care Med (2006) 32:1529-1536
Christian Brun-Buisson DOT 10.1007/s00134-006-0339-7 ORIGINAL

Laurent Brochard

All patients
(n=148)

BNP peut il
permettre de [

Renal failure (n=35)
Weuromuscular disease (n=a)

prédire échec
de sevrage? [ achutd ptien }

* 1 dosage —
avant et 1 [ e J [ e
dosage a 1h

Extubation success Extubation failure
(n=60) (n=5)




Armand Mekontso-Dessap
Nicolas de Prost
Emmanuelle Girou
Francois Braconnier
Francois Lemaire
Christian Brun-Buisson
Laurent Brochard

B-type natriuretic peptide
and weaning from mechanical ventilation

ORIGINAL

Intensive Care Med (2006) 32:1520-1536
DOT 10, 1007/s00134-006-0339-7

analyse uni variee:
Fr, PFP (Fr x Al),
BNP (p<0,05)

Analyse multi

variée: BNP

(0,001)
BNP avant VS

cut-off : 250

Sensitivity
¢

1,0

/_I

Cutoff value, pg/ml 250 275 300
Sensitivity, %o 77 83 B3
Specificity, %o 90 90 83
Positive predictive value, % 92 93 BE
Negative predictive value, % 73 79 78

!3 T [agnostic accuracy, % 82 86 83
LE. of positive test 2805 RT3 500
LR ol negative test 026 018 0.20
Youden's index 067 074 0.67

0,0 1 . |
0,0 3 3] 8 1,0

1- Specificity
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Emmanuelle Girou and weaning from mechanical ventilation

Francois Braconnier
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Laurent Brochard

* 66 patients évalués en ETT
« 21 patients FE < 45%

« Succes / échec : méme prevalence de
dysfonction VG



Echocardiographic diagnosis of pulmonary artery occlusion

pressure elevation during weaning from mechanical ventilation*
Bouchra Lamia, MD, MPH, PhD; Julien Maizel, MD; Ana Ochagavia, MD; Denis Chemla, MD, PhD;

Davig Osmen, MD; Christian Richard, MD:; Jean-Louis Teboul, MD, PhD Crit Care Med 2009; 37:1696 1701

E/A et E/Ea pourrait aider a prédire
augmentation pressions G lors du sevrage (et
I'echec)

39 patients (2 echecs épreuve de VS)
pathologies valvulaires

mesure swan et echo ETT
— Avant début VS et a la fin VS 1h



Echocardiographic diagnosis of pulmonary artery occlusion

pressure elevation during weaning from mechanical ventilation*

« 39 patients
— 20 maladie cardiague G/ 7 FE < 50%

* 17 patients 1 PAPo

1 PAPO PAPO—

CMH (%) 25 0

BPCO (%) 46 54




Echocardiographic diagnosis of pulmonary artery occlusion
pressure elevation during weaning from mechanical ventilation*

E/A at the end of the SBT E/Ea at the end of the SBT

PAPO > 18mmHG

no weaning-induced Weaning-induced no weaning-induced weaning-induced
PAOP PAOP PAOP PAOP
elevation elevation elevation elevation




Echocardiographic diagnosis of pulmonary artery occlusion
pressure elevation during weaning from mechanical ventilation*

i
=)
N
<P]
_—
—
e
=)
=
=
>
oF]
=
—
8
]
<
——
~
=

E/A at the end of the SBT
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Echocardiographic diagnosis of pulmonary artery occlusion

pressure elevation during weaning from mechanical ventilation*

Combinaison E/A et E/Ea,
— bon indice pour prédire 1 PAPo
— Se 82%, Sp 91%, VPP 88%, VPN 87%
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+ PAPO

— 17 patients traites par diurétiques
— 14 extubés J4

- PAPo—

— 14 patients échecs (BPCO sévere, pneumonie,
neuromyopathie, encombrement)

— 12 sur 14 extubés J4



aille et al. Critical Care 2010, 14:R120
Wttp://ccforum.com/content/14/3/R120
CRITICAL CARE

Echocardiography: a help in the weaning process

Vincent Caille'.2, Jean-Bernard Amiel345, Cyril Charron'2, Guillaume Belliard! 2, Antoine Vieillard-Baron'<Z and
Philippe Vignon*345

« 117 patients

« HTA 33% / BPCO 14% / cardiaque 30%
« ETTTO : Al

« ETT T 30 min : VS Tube




Table 3: Doppler echocardiographic findings according to

Caille et al. Critice

nep/ccforumc: p@aseline left ventricular ejection fraction (recorded under
pressure support ventilation)

TICAL CARE

LVEF > 50% LVEF 50-35% LVEF < 35%

Echoc (n=58) (n=30) (n=29) process
ECHECS 17 % 13 % 31%

Vincent Caille Baron'< and
Philippe Vign E/A

PS/PEEP 0.97 0.82 1.0
(0.81-1.09) (0.74-1.0) (0.78-1.47)

SBT 0.99 0.89% 1.0%
(0.85-1.20) (0.76-1.32) (0.86-1.89)

PS/PEEP 174 187
(152-193) (144-224)

SBT 163 140*
(155-181) (112-177)

PS/PEEP 5.2 6.0

SBT 5.8 6.9




Caille et al. Critical Care 2010, 14:R120
http://ccforum.com/content/14/3/R120

C, CRITICAL CARE

Echocardiography: a help in the weaning process

Vincent Caille'.2, Jean-Bernard Amiel345, Cyril Charron'2, Guillaume Belliard! 2, Antoine Vieillard-Baron'<Z and

Philippe Vignon*345

Table 4: Patients' characteristics prior to SBT, according weaning success or failure

Weaning success

(n=94)

Weaning failure

(n=23)

SAP (mmHg)

139(133-147)

132 (115-149)

<HR (bpm)

92 (86-97)

110 (95-120)

SV (mL)

CO (L/min/m?2)

63 (57-70)
5.8(5.2-6.3)

60 (39-66)
5.4(3.3-6.5)

<IVEF %

51 (43-55)

36 (27-55)

E/A
DTE (ms)

0.04 (0.82-1.03)
170 (150-189)

0.88 (0.68-1.65)
138 (98-195)

<EE

5.6 (5.2-6.3)

7.0 (5.0-9.2)

RVEDA/LVEDA

047 (044-0571)

U8 (0.43-0.52)




Intensive Care Med (2011) 37:1976—-1985
DOI 10.1007/s00134-011-2368-0

John Papanikolaou
Demosthenes Makris
Theodosios Saranteas
Dimitrios Karakitsos

Elias Zintzaras

Andreas Karabinis
Georgia Kostopanagiotou
Epaminondas Zakynthinos

ORIGINAL

New insights into weaning from mechanical

ventilation:

left ventricular diastolic

dysfunction is a key player

Patients assessed
for eligibility
{n=116)

/ Excluded patients (n=66) \

Reason for exclusion, n{%)
1. Disability to communicate, 6{3%)
2. Neuromuscular disease, 6{9%)
3. Cardiac diseases, 25(38%)
1. Cardiac history , 5(8%)
2. Impaired LV systolicfunction, 10(15%)

Fonction
systolique VG
normale

[ Included Patients

3. RWMAs, 3(4%)
4. Severevalvulopathy, 7(11%)
4. Absence of normal sinus rhythm, 18{27%)
5. Technical echocardiographic exclusion
criteria, 11(17%)
1. PoorAcoustic Windows, 5(8%)
2. Fused Doppler Signals, 6(9%)

J

SBT Success
27(54%)

l (n=50)

SBT Failure
23(46%)

Extubation Success
22(44%)

Extubation Failure
5(10%)

- Weaning Failure

:| Weaning Success

35%
échets

-
o}
.

Number
of patients
o

%
)
l:}:
%, %,

%

Fig. 2 Outcome of weaning in all 50 participants according to the
degree of diastolic dysfunction as assessed by DE at pre-SBT
(differences between groups were compared by one-way ANOVA)




Diastolic dysfunction as a predictor of weaning failure: A systematic
review and meta-analysis

CA. de Meirelles Almeida, MD * W.L. Nedel, MD ® V.D. Morais, MD ® M.M. Boniatti PhD € 0.C. de Almeida-Filho, MD ¢

design

Inclusion criteria

Diastolic function measurements

Outcomes

Lamia et al [6] 39 (NR)

Caille et al [7] 117 (60)

Zapata et al [8] 100 ( NR)

Papanikolaou
et al [9]

50 (66)

Schifelbain et al
[10]

Abdelbary et al
[11]

Gerbaud et al [12]

Moschietto et al
[12]

Konomi et al [14]

Thille et al [15] 225 (59)

Prospective
cohort

Prospective
cohort

Prospective
cohort
Prospective
cohort

Randomized
Crossover
trial

Prospective
cohort

Prospective
cohort

Prospective
cohort

Prospective
cohort

Prospective
cohort

Two previous SBT failures with PAC
inserted. measurements pre- and
post-new SBT {until 1 h)

Patients with =48 h MV with SBT
criteria

Patients in MV for =48 h ready to
wean
Partients in MV for =72 h ready to
wean

Patients in MV for =48 h ready to
wWean

Patients in MV ready to wean who
had a pulmonary artery catheter
inserted as part of the treatment

Patients in MV due to severe heart
failure (decompensated CHF or acute
myocardial infarction Killip IHLTV)

Patients in MV for =48 h ready to
wean

Patients in MV for =72 h ready to
wean

Patients in MV for =24 h ready to
wean

Measures taken before and after SBT: E

and A waves, E/A ratio, lateral e’ wave, E/

e’ ratio

Measures taken before and after SBT: E
and A wawves, E/A ratio, DTE, lateral e’
wave, Ejfe’ ratio

Measures taken before and after SBT: E
and A waves, E/A ratio, DTE

Measures taken before and after SBT: E
and A waves, E/A ratio, DTE, lateral and
septal e wawves, E/e’ ratio (average)

Measures taken before and after SBT
{crossover PSV,/T-tube): E and A waves,
E/A ratio, DTE, e” and a" waves, E /e’ ratio

Measures taken before and after SBT: E
and A waves, E/A ratio, DTE, septal e’
wawve, E/e’ ratio ( septal)

Measures taken before and after SBT: E
and A waves, E/A ratio, lateral and septal
e’ waves, E/e’ ratio (average)

Measures taken before and after
beginning of SBT: E wawe, DTE, lateral e’
wawve, E/e’ ratio (lateral)

Measures taken before SBT. Diastolic
dysfunction quantified from O to 3 using
E and A wawe, E/A ratio, E/e’ ratio and
DTE

Diastolic dysfuncrtion defined when
lateral e’ =10 cm/s. Cardiac function was
systematically assessed.

EA =095 ( 88% sensitivicy and 68% specificity)
and E/e’ =8.5 ( % sensitivity, and 7 3%
specificity) predicted PCP elevation weaning
induced. Combination of both: 5 82% and E
91%

Patients with weaning failure presented
higher E/e’ (7.0 vs 5.6; P— .04), but not EA
(0.88 vs 0.94; P— 7) or DTE (138 vs 170; P=
07) when compared with patients who did
not fail SBT

E/A ratio and DTE both at baseline and after
SBT were not related to weaning failure

At baseline, weaning success group had lower
E/e’ average ratio (6.18 vs 10.98; P= .001) than
the failure group. E/A ratio ( 1.26 vs 1.24; P—
.89) and DTE (205 vs 194; P— .21) had no
significant differences. E/e’ lateral ratio = 7.8
pre-SBT predicted weaning failure with a
sensitivity of 79% and specificity of 100% (AUC,
0.86; 95% CI, 0.75-0.96; P< .01)

E wave (071 vs 0.82; P— .352), A wave (0.76
wvs 0.67; P— .444), E/A ratio (1.02 vs 1.53; P—=
.221), DTE (239 vs 187; P= .101), e’ 0.09 vs
0.13; P— .053),a” {0.14 vs 0.29; P=— .329) and
E/e’ ratio (8. 25 vs 7.24; P— .48) had no
significant differences between weaning
success and failure groups

At the end of SBT, a value of Efe’ =104
predicted PCP elevation with a sensitivity of
100% and a specificity of 78%. E and A wawves,
E/A ratio, and DTE did not hawve significant
differences between groups or moments
(baseline vs after SBT)

Af baseline, E/A (1.12 vs 1.06; P— .69) and E/e’
ratio (9.5 vs 10.7; P= .63) had no differences
berween weaning success or failure groups.
Weaning failure group, comparing baseline
with SBT, increased E/A (1.06 vs 1.38; P= .05)
and E/e’ ratios (10.7 vs 16.8; P< .05)

At baseline, patients who succeeded had
lower E/e’ ratio (8.9 vs 13.4; P= .001), higher
e (Bwvs 7; P= .01) and DTE (215 vs 170; P=
.03). E/fe’ ratio during SBT =14.5 predicts
weaning failure with an AUC of 0.86 (P= .001)
LV diastolic dysfunction was significantly
correlated with weaning failure (P= .001 ).
Grade O: 7.7%, grade 1: 33%, grade 2: 60%,
grade 3: 100%

Diastolic dysfunction was not associated with
weaning failure (55% vs 55%; P— .84)

CHF indicates chronic heart failure; MV, mechanical ventilation; NR, not reported; PAC, pulmonary arterial catheter; PCP, pulmonary capillary pressure.

CrossMark



Diastolic dysfunction as a predictor of weaning failure: A systematic @LM
review and meta-analysis

CA. de Meirelles Almeida, MD * W.L. Nedel, MD ® V.D. Morais, MD ® M.M. Boniatti PhD € 0.C. de Almeida-Filho, MD ¢

Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 35% CI
Calle 2010 7311 23 56 081 94 220%  140[0.12,268) 2010
Schifelbain 2011 724 362 7 825 295 17T 16.2%  -1.01[-4.04,202) 2011
Papanikolaou 2011 1098 083 28 616 026 22 238%  4.80[4.47,513) 2011
Abdelbary 2011 122 4 7 83 2 23 160%  3.30[0.236.37) 2011
Moschietto 2012 134 585 20 89 304 48 173%  450[1.80,720 2012
Gerbaud 2012 107 138 10 95 644 34 47% 120[-762,1002 2012

Total (35% CI) 95 238 1000%  2.65(0.52,4.79]
Heterogeneity: Tau® = 4.96; Chi* = 39.53, df = 5 (P<.00001); = 87% —

40 5 5
Test for overall effect 2= 243 (P= 01) Weaningfalure Wearing sucess

Fig. 2. E/¢’ ratio mean difference between weaning failure and weaning sticcess groups.




Diastolic dysfunction as a predictor of weaning failure: A systematic @LM
review and meta-analysis

CA. de Meirelles Almeida, MD * W.L. Nedel, MD ® V.D. Morais, MD ® M.M. Boniatti PhD € 0.C. de Almeida-Filho, MD ¢

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Abdelbary 2011 104 04 23 097 03 7 146% 007[-021,0.39
Caille 2010 094 016 94 088 062 23 17.1% 0.06[-0.20,0.32]
Gerbaud 2012 112 111 34 106 035 10 6.0% 0.06[0.37,0.49]
Moschietto 2012 0 0 0 0 0 0 Not estimable
Papanikolaou 2011 1.26 2 124 01 28 440% 002[-0.14,0.18]
Schifelbain 2011 1.02 17 097 03 7 133% 005[-0.24,0.34)
Zapala 2011 1.3 34 035 069 10 50% 095[048 1.42]

Total (95% Cl) 24 85 100.0% 0.09[-0.02,0.19] '

Heterogeneity: Chi? = 13.77, df = 5 (P = .02); I* = 64% ! !

4 2 0 2
Test for overall effect: 2= 1.62 (P= .10) Weaning falure Weaning sucess

Fig. 3. E/A ratio mean difference between weaning failure and weaning success groups.




Autre chose que 'ECHO pour
predire l'issu sevrage ventilatoire ?




Nadia Anguel Increase in plasma protein concentration

Xavier Monnet A _ i i

David Osman for diagnosing weaning-induced pulmonary
Vincent Castelain d

Christian Richard oedema Intensive Care Med (2008) 34:1231—1238
Jean-Louis Teboul

o o
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Before End of Before End of ) Before End of Before End of
weaning frial  weaning trial weaning tial  weaning trial weaning trial  weaning trial weaning trial  weaning Irial

Weaning4nduced PO No weaning= nduced PO Weaning-induced PO Mo weaning-induced PO

mmia SAP 9L Plasma protein concentration
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Nadia Anguel Increase in plasma protein concentration

Xavier Monnet A _ i i

David Osman for diagnosing weaning-induced pulmonary
Vincent Castelain d

Christian Richard oedema Intensive Care Med (2008) 34:1231—1238
Jean-Louis Teboul

Protidémie ou
Hématocrite

Seuil a 6%

% changes in plasma prolein concentration

% changes in haemoglobin concentration —— —-

© 6 80 100
Weaning-induced PO weaning-induced PO 100 - specificity




Martin Dres Passive leg raising performed

Jean-Louis Teboul

Nadia Anguel before a spontaneous breathing trial predicts

Laurent Guerin

Christian Richard weaning-induced cardiac dysfunction
Xavier Monnet
avier Alonne Intensive Care Med (2015) 41:487—494

Change in cardiac index
during PLR (%)

Cases with Cases without
weaning-induced weaning-induced
cardiac dysfunction  cardiac dysfunction




Lung ultrasound allows the diagnosis
of weaning-induced pulmonary oedema

Alexis Ferré'?, Max Guillot'?, Daniel Lichtenstein®, Gilbert Meziére* Christian Richard'?, Jean-Louis Tebou
Intensive Care Med (2019) 45:601-608

| 1.2

and Xavier Monnet'*’

At the end of SBT

N—"1

" Before SBT |




Lung ultrasound allows the diagnosis
of weaning-induced pulmonary oedema

7

Alexis Ferré'?, Max Guillot', Daniel Lichtenstein®, Gilbert Meziére®, Christian Richard'?, Jean-Louis Teboul'
- | o
and Xavier Monnet Intensive Care Med (2019) 45:601—608
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Ultrasonography evaluation during the
weaning process: the heart, the diaphragm, the
pleura and the lung

P. Mayo!”, G. Volpicelli?, N. Lerolle®, A. Schreiber?, P. Doelken® and A. Vieillard-Baron®78

 Evaluation fonctions
— Cardiaque
— Diaphragmatique
— Pulmonaire
— Epanchement pleural




Intensive Care Med (2016) 42: 11071117
DOl 10.1007/s00134-016-4245-3

Ultrasonography evaluation during the D) croiene
weaning process: the heart, the diaphragm, the
pleura and the lung

P Mayo'’, G.Volpicelli?, N. Lerclle?, A. Schreiber?, P. Doelken” and A. Vieillard-Baron®’#

Evaluation Coeur

Measurement before SBT
LV ejection fraction <40 % Increased likelihood of failure of SBT
LV ejection fraction Normal Increased likelihood of success of SBT
Mitral diastolic inflow If EF reduced: E/A >2 Increased likelihood of failure of SBT
Mitral diastolic inflow If EF normal: E/e”>12 Increased likelihood of failure of SBT
CO before/after PSL Noincrease in CO Increased likelihood of failure of SBT
Measurement after SBT
Mitral diastolic inflow Increased £/A, E/e’ |dentification of SBT-induced cardiogenic pulmonary oederr



Intensive Care Med (2016) 42: 11071117

DOl 10.1007/s00134-016-4245-3

Ultrasonography evaluation during the
weaning process: the heart, the diaphragm, the
pleura and the lung

P Mayo'’, G.Volpicelli?, N. Lerclle?, A. Schreiber?, P. Doelken” and A. Vieillard-Baron®’#

Evaluation Diaphragme

Diaphragmatic excursion during SBT <11 mm Increased likelihood of failure of SBT
Best diaphragmatic excursion on right or left >25 mm Increased likelihood of success of SBT

hickening fraction of diaphragm during SBT >30-36% Increased likelihood of success of SBT

Right- and left-sided diaphragmatic excursion Bilateral absence of diaphragmatic excursion Increased likelihoc



Intensive Care Med (2016) 42: 11071117
DOl 10.1007/s00134-016-4245-3

Ultrasonography evaluation during the
weaning process: the heart, the diaphragm, the
pleura and the lung

P Mayo'’, G.Volpicelli?, N. Lerclle?, A. Schreiber?, P. Doelken” and A. Vieillard-Baron®’#

Evaluation plevre

Srnall PLEFF Removal of PLEFF No effect on likelihood of success of SBT
Moderate PLEFF without co-existing dysphysiology Removal of PLEFF No effect on likelihood of success of SBT

Moderate PLEFF with co-existing dysphysiology Removal of PLEFF Increased likelihood of success of SBT

Large PLEFF Increased likelihood of success of SBT




Intensive Care Med (2016) 42: 11071117
DOl 10.1007/s00134-016-4245-3

Ultrasonography evaluation during the Q) crossriari
weaning process: the heart, the diaphragm, the
pleura and the lung

P Mayo'’, G.Volpicelli?, N. Lerclle?, A. Schreiber?, P. Doelken” and A. Vieillard-Baron®’#

Degrees of lung aeration Patterns

Mormal aeration Horzontal A-lines
(or no more than two B-
lings)

Evaluation

Moderate loss of Multiple B-ines, . o P O u I I l O n

aeration either regularly spaced (7
mm apart), or imegularly
spaced and even
coalescent but only
visible in a limited area of
the intercostal space

Severe loss of asmtion Mu ltiple coalescent B-
lines, in prevalent areas
of the intercostal spaces
and obserwed in one or
several intercostal
sSpaces

<13 Increased likelihood of success of extuba-

Complete loss of Lung consolidation,
aeration with or without air ;
bronchograms ; 13-17 Indeterminate likelihood

tion

>17 Increased likelihood of failure of extubation




Intensive Care Med (2016) 42:1107—-1117
DOl 10.1007/s00134-016-4245-3

Ultrasonography evaluation during the W e
weaning process: the heart, the diaphragm, the
pleura and the lung

P. Mayo"&, G. \folpicelliz, MN. Lerolle®, A. Schreiber?, P Doelken” and A. Vieillard-Baron®”-%

WEANING PROCESS

Before SBT During SBT After a failed SBT

Detect high-risk patients Predict weaning success Diagnose cause of failure

1- ECHOCARDIOGRAPHY 1- LUNG US 1- ECHOCARDIOGRAPHY
- Moderate to severe LV diastolic impairment - No lung de-recruitment - CPE
(E'<8cm/s, E/A0.8-1.5 or > 2) (LUS score) (elevated LV filling pressure)
- Preload-independency
- LV systolic dysfunction (LVEF < 40%)
- Obstructive CM 2- DIAPHRAGMATIC US 2- LUNG US
- No diaphragmatic dysfunction - Lung de-recruitment
(excursion and thickening during inspiration)  (LUS score)
2- LUNG/PLEURAL US
- Alteration in lung aeration
(LUS score)
- Pleural effusion related lung consolidation




Myocardial ischemia during ventilator
weaning: a prospective multicenter cohort
StUdy Bedet et al. Critical Care (2019) 23:321

Alexandre Bedet'# @, Francoise Tomberli®, Gwenael Prat?, Pierre Bailly”?, Achille Kouatchet®, Sater Mortaza®,

Emmanuel Vivier®, Sylvene Rosselli®, Larissa I_iF::JSI-::aia]"‘"',, Guillaume Carteaux', Keyvan Razazi'” and

Armand Mekontso Dessap '~

multicentrique prospective

— 4 centres
— 218 patients / 20% atcd coronarien

— authentifier lien entre ischémie / OAP et sevrage (incidence) WICI / WIPO

e VM > 24h/ 1 échec VS tube

TO puis T H2 ou au rebranchement VM



Myocardial ischemia during ventilator
weaning: a prospective multicenter cohort

study

Bedet et al. Critical Care (2019) 23:321

Alexandre Bedet'? @, Francoise Tomberli®, Gwenael Prat* Pierre Baill),«""l, Achille Kouatchet®, Sater Mortaza®,
Emmanuel Vivier®, Sylvene Rosselli®, Larissa Lip:':SI—:;aiau, Guillaume Carteaux ', Keyvan Razazi'” and
Armand Mekontso Dessap'~

Bilan hydrique

Mesures biologiques:
— Ht/ Protide/ albumine / Troponine / myoglobine / BNP

Monitoring ST 12 dérivations pendant VS Tube

Mesures ETT:

— FEVG / ITVAo/ doppler mitral / DTI mitral / Cinéetique
segmentaire / Fuite mitrale



Myocardial ischemia during ventilator
weaning: a prospective multicenter cohort

study

Bedet et al. Critical Care (2019) 23:321

Alexandre Bedet'” @, Francoise Tomberli?, Gwenael Prat”, Pierre Bailly”, Achille Kouatchet®, Sater Mortaza®,
Emmanuel Vivier®, Sylvene Rosselli®, Larissa Li;:::sl-:.aiak{. Guillaume Carteaux'”, Keyvan Razazi'” and

Armand Mekontso Dessap'~

WIPQO : Weaning Induced Pulmonary Edema

pas de définition consensuelle

Durant épreuve de sevrage

Signes Echo augmentation pressions G : E/A > 0,95 et E/E'> 8,5
Augmentation BNP > 48 ou NT-proBNP > 21

Augmentation Prot > 6%

— « Conservative » définition : 2 criteres
— « Liberal définition » : 1 critere



Myocardia during ventilator

weaning: a prospective multicenter cohort
Study Bedet et al. Critical Care (2019) 23:321

Alexandre Bedet'” @, Francoise Tomberli®, Gwenael Prat*, Pierre Bailly", Achille Kouatchet®, Sater Mortaza®,
Emmanuel Vivier®, Sylvene Rosselli®, Larissa Lipskaia'?, Guillaume Carteaux', Keyvan Razazi'* and
Armand Mekontso Dessap'*

WICI: Weaning Induced Cardiac Ischemia

o ST + 2 dérivations contigués « ST+o0uST->0,1mV
> 0,10mV toutes dérivations sauf « 2 dérivations

V2-V3

V2-V3: 0,20 a 0,25mV

Homme 40 ans ou > 40 ans
Femme 0,15 mV

Ou

o ST->0,05mV 2 dérivations
continues



218 patients / 20% atcd coronarien/ 132 echecs (63,5% )

WIPO+ WICI +
124/208 (59,6%) 36/177 (20,3%)
Ou ou
44/208 (21,2%) 12/177 (6,8%)

Troponine NS

2 patients traités pour Sd coronarien
7 atcd coronarien: 2 Coro + sans traitement /5 Coro —



Myocardia during ventilator

weaning: a prospective multicenter cohort
Study Bedet et al. Critical Care (2019) 23:321

Biological and echocardiographic data

lroponin T, ng/ 297 (926)
NT-proBNP, ng/ 4166 (7316)
Protein, g/ 59.1 (109
E mitral wave, cm/s 874 (244)
E/A ratio 0.99 (0.39)

E/e’ ratio

lroponin T, ng/

NT-proBNP, ng/

Protein, g/ 8 (9. 620 (9.0)

E mitral wave, cm/s 6 (33. 1019 (360)

t/A ratio 1.18 (0.61)

E/e’ ratio




Weaning induced pulmonary edema (WiPO)

Liberal definition Conservative definition
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ESC definition 2012
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Therapeutiques dans I'echec de
sevrage??....

e Peu d'études

* Dysfonction systolique:
« diurétigues? inotrope?

* Dysfonction diastolique:

o diuretiques ? dérivés nitrés?
* [schémie:

o derivés nitrés?
« Autres Pistes :

o Inodilatateurs : levosimendan, exominone
o B Bloguant



Nitroglycerin can facilitate weaning of difficult-to-wean chronic obstructive
pulmonary disease patients: a prospective interventional non-randomized study

« 12 patients BPCO (coronarien)
« 3 échecs VS Tube ou trachéo
« Mesure avant puis sous nitrés

Mean Pulmonary Arterial Pressure (mm Hg)
Mean Arterial Blood Pressure (mm Hg)

Cardiac Output (Ifmin)




A Randomized Controlled Trial

Armand Mekontso Dessap'Z3 Ferran Roche-Campo'*, Achille Kouatchet®, Vinko Tomicic®,

Gaetan Beduneau’, Romain Sonneville®, Belen Cabello?, Samir Jaber®, Elie Azoulay',
Diego Castanares-Zapatero'!, Jerome Devaquet'?, Francois Lellouche'?, Sandrine Katsahian'4,

and Laurent Brochard'.23.1%

3709 patients under mechanical
ventilation

Natriuretic Peptide-driven Fluid Management during
Ventilator Weanlng Am | Respir Crit Care Med Vol 186, Iss. 12, pp 1256-1263, Dec 15,

1445 without weaning criteria
494 needed sedatives or had unstable neurological status
488 needed Fi0;>50% or PEEP>8 cmH;0

1464 eligible for weaning

A

460 were haemodynamically unstable

3 had fever or hypothermia
800 had received mechanical ventilation for less than 24 hours or were expected
to be extubated within 24 h

1158 excluded
297 for temporary non-inclusion criteria
291 had renal failure or metabolic abnormalities
6 had acute right ventricle failure
705 for permanent non-inclusion criteria
224 had increased intracranial pressure or hepatic encephalopathy
192 were tracheostomised

306 randomized and ventilated using the
Automated Weaning System

)

Y

171 were not committed to full support
67 had prolonged cardiac arrest with a poor neurological prognosis
41 had severe neuromuscular disease
6 aged less than 18 years
4 pregnant
156 for non-clinical reasons
74 consents not obtained
72 were enrolled in another trial
10 had no health insurance

v

v

152 allocated to usual fluid management

154 allocated to BNP-driven fluid management

v

v

0 excluded from the analysis
0 lost to follow-up

2 excluded from the analysis (consent withdrawal)
0 lost to follow=up

v

152 analyzed

'

152 analyzed

2012




Natriuretic Peptide-driven Fluid Management during
Ventilator Weaning
A Randomized Controlled Trial

Armand Mekontso Dessap'?3, Ferran Roche-Campo'#, Achille Kouatchet®, Vinko Tomicic®,
Gaetan Beduneau’, Romain Sonneville®, Belen Cabello?, Samir Jaber®, Elie Azoulay'®,

Diego Castanares-Zapatero'!, Jerome Devaquet'?, Francois Lellouche'3, Sandrine Katsahian'4,
and Laurent Brochard'%313

Am ] Respir Crit Care Med Vol 186, Iss. 12, pp 1256-1263, Dec 15, 2012

groupe interventionnel :
restriction des apports et
diurétiques selon BNP

= extubes + tot /
dysfonction VG

= mortalité et DS idem

=>» pas de complication |
lonique, rénal T 4

Days after randomization

Seuil BNP 200

Group

_MUsual weaning
_["1BNP-guided weaning

p=0.022 (Breslow test)

Patients successfully extubated (%)




Natriuretic Peptide-driven Fluid Management during
Ventilator Weaning
A Randomized Controlled Trial

Armand Mekontso Dessap’Z3, Ferran Roche-Campo'#, Achille Kouatchet’, Vinko TomicicS,
Gaetan Beduneau’, Romain Sonneville®, Belen Cabello?, Samir Jaber®, Elie Azoulay',
Diego Castanares-Zapatero'!, |Jerome Devaquet'?, Francois Lellouche’3, Sandrine Katsahian,

and Laurent Brochard'2315

I Standard weaning
I BNP-guided weaning

LvD
SUBGROUP

B Standard weaning
I BNP-guided weaning

LVD
SUBGROUP

Il Standard weaning
I ENP-guided weaning

Neither




Weaning difficult-to-wean chronic obstructive pulmonary
disease patients: A pilot study comparing initial
hemodynamic effects of levosimendan and dobutamine
Lamia Quanes-Besbes?, Islem Ouanes?®, Fahmi Dachraoui?, Saoussen Dimassi?,

Alexandre Mebazaa®, Fekri Abroug MD** Journal of Critical Care (2011) 26, 15-21

Weaning difficult-to-wean COPD patients

Infusion Dobutamine Washout period (2 hours) Levosimendan
7ug/kg/min x 1 hour 0.2ug/Kg/min x 24 hours

Hemodynamic Baseline 1 Dobutamine
Measurements

Baseline 2 Levosimendan

« SBT : augmentation PAPO

« Baisse plus importante PAPO sous levosimendan
* Tous extubés sans inotrope



Etude en cours

Open access Protocol

BMJ) Open Comparison of a preventive or curative
strategy of fluid removal on the weaning
of mechanical ventilation: a study
protocol for a multicentre randomised
open-label parallel-group trial

Martin Dres @ ' Candice Estellat,® Jean-Luc Baudel,® Francois Beloncle,*

Julien Cousty,” Arnaud Galbois,® Laurent Guérin,” Vincent Labbe,®

Guylaine Labro @ ,° Jordane Lebut,'® Jean-Paul Mira,"’ Gwenael Prat,'?
Jean-Pierre Quenot © ' Armand Mekontso Dessap,'* The Reseau Européen de
Recherche en Ventilation Artificielle (REVA) research network




Objectif et critere d’évaluation principal

B Objectif principal

Evaluation de I'impact de la stratégie de déplétion utilisée sur la réduction de la durée du

sevrage de la ventilation mécanigue :

Stratégie de déplétion Stratégie de
préventive systématique déplétion curative

M Critere d’evaluation principal

Durée du sevrage de la ventilation mécanique = délai entre la randomisation et I'extubation
réussie (patient vivant, non trachéotomisé et sans réintubation dans les 7 jours suivant

I'extubation) jusqu’a |28



Modalités de la déplétion hydro-sodée

ATFPORTS LIQUIDIENS LIMITES :

Volune total perfusion de base et nutrition = 1500 mL/24 heures

Pas de scl ou de soluteés saleés en dehors nutntion et medicaments ; apports sales redwts
au striet nécessaire

SURVEILLANCE BIDLOGIQUE :
Péalisation quotidienne d'on ionogramme (sodimm, potassivm. wrée et créatinine).
voue plus, a la diserétion du clinicien

STADE EDTGO
# Stade | : augmentation de la créarininémie comprise entre 218 ot moins de 304

micromol/l ou =03 mg/dl (26.5 micramol/m) ou oligurie (dinrése < 39 mlh)
pendant 6-12h malgré dose maximale de divrétigues

#  Stade 2 : augmentarion de la créatininémie comprise emme 304 ef moins de 456
micromeold ou oligurie (divrése < 39 mlh) pendant =12h malgré dose
maximale de diurétiques

# Stade 3 : augmentation de la créatininémie a plus de 456 micromol/] ou =4
me/dl (333.6 micromol/l) ou nécessité d'épuration extrarénale ou olignrie
sévére (diuvése < 13 ml'h) pendant =24 hewres on anurie pendant =12 hevres,
malgré dose maximale de divrétiques

Bolus matial de 20 mg IVD, puis nouveau bolus IVD toutes les 3 heures selon le poids
du patient et la dinrése des 3 henres précédentes

DiLr&se des 3h en mbL

35 ] i 00
poids 71-80Hg Iru [ '31|3 r
20 13 10

: 4

BipiLe: Turoserick an mog

SUPFLEMENTATION EN MAGNESIUM ET POTASSIUM SYSTEMATIQUE SOUS FURDSEMIDE
Me (sulfate ou chlonwe): = 1.5 gfjour
KCl : =4 gfjour si kaliémie <4.0 mEq/L :
KCL : =3 gfjour <1 kaliéiie comprise entre 4.0 et 4.4 mEq/L




CONCLUSION

Le sevrage VM c’est complexe

A tout cela : vous rajouter VNI /OHD en
post extubation ...........

Progres dans la compréhension des
mecanismes

Le coeur oul mais pas que !

Algorithme dans le diagnostic

Manque d’etudes sur les therapeutiques
Futur: Algorithme dans PEC?



MERCI!



