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RÉHABILITATION	PRÉCOCE	
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Early	rehabilitaEon	protocol	
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Early	rehabilitaEon	protocol	
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n	 PopulaEon	 IntervenEon	 Exclusion	criteria	

Bur,n	2009	 90	 IMV	
Expected	ICU	
stay	≥	7	day	on	
day	5	

Bedside	cycle	ergometer	 noradrenaline>	0.2	µg/kg/min,	dobutamine	>8	µg/kg/min	
RR>30	/min,	FiO2>55%,	PaO2<65,	minute	ven,la,on	>150	
mL/kg	
ICP>20	mm	Hg,	psychiatric	disorders	or	severe	agita,on	
Trauma	or	surgery	of	leg,	pelvis,	or	lumbar	spine,	Open	
abdominal	wounds,	BMI>35	kg/m2,	serious	bedsore	or	
venous	ulcers,	Coagula,on	disorders,		

Chang	2011	 34	 IMV≥3days	 SiXng	in	chair	30-120	min	 Clinical	instability,	coma,	abdominal	dehiscence,	
tracheostomy	
	

Denehy	2013	 150	 ICU	LOS	≥	5	days	
IMV	55%	

Marching	in	place,	moving	
from	a	siXng	to	standing	
posi,on,	extremity	ac,vity,	
and	ac,ve	resistance	
movements	

MAP	<65	mm	Hg	or	>120	mm	Hg,	HR<50	or	>140	bpm	or	
new	arrhythmia,	>5	µg/min	of	norepinephrine	
FIO2	>0.6	with	PaO2	<70	mm	Hg,	PEEP	>8,	decrease	in	SpO2	
>10%	or	SpO2	<85%,	RR>	35	breaths/min,		
Temperature	>38°C	

Schweickert	
2009	

104	 IMV<3days		
	

Daily	seda,ve	interrup,on,	
mo,on	exercises,	bed	
mobility,	func,onal	ac,vi,es,	
siXng,	standing,	or	walking	

MAP<	65	or	>110,	HR<40	or	>	130	
RR<5	or	>	40,	SPO2<88%,	respiratory	distress	
Raised	ICP,	agita,on	
Intes,nal	hemorrhage,	unsecure	procedure,	IHD	



Early	rehabilitaEon	protocol	

Girard	TD,	Alhazzani	W,	Kress	JP,	et	al.	An	Official	American	Thoracic	Society/American	College	of	Chest	Physicians	Clinical	Prac,ce	Guideline:	Libera,on	from	
Mechanical	Ven,la,on	in	Cri,cally	Ill	Adults.	Rehabilita,on	Protocols,	Ven,lator	Libera,on	Protocols,	and	Cuff	Leak	Tests.	Am	J	Respir	Crit	Care	Med	2017;195(1):
120–33.		
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Gonçalves	MR,	Honrado	T,	Winck	JC,	Paiva	JA.	Effects	of	mechanical	insuffla,on-exsuffla,on	in	preven,ng	
respiratory	failure	aper	extuba,on:	a	randomized	controlled	trial.	Crit	Care	2012;16(2):R48.		

Single-center	RCT	on	65	pts	a5er	IMV	for	ARF	without	prolonged	weaning	
IntervenAon:	mechanical	InsufflaAon-ExsufflaAon	(M	I/E)	3	Ames	per	day	during	48	h	

Limits:	
-  Single	center	study	
-  High	failure	rate	in	control	group	



BALANCE	HYDRIQUE	LORS	DU	SEVRAGE	
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Incidence	de	l’OAP	au	cours	du	sevrage	

• 	Incidence	très	élevée	
• 	Etude	de	faible	effecAfs	
• 	Mais	populaAon	sélecAonnée	(forte	prévalence	de	la	BPCO,	paAents	en	échec	de	sevrage)	
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Etude	interna,onale	
8	pays	-	37	hôpitaux	
900	pa,ents	sous	VM	>	48	h	
121	échecs	d’extuba,on	

OR	 95%	CI	

RSBI	(per	unit)	 1.01	 1.003-1.015	

Posi,ve	fluid	balance	 1.7	 1.15-2.53	

Pneumonia	*	 1.77	 1.10-2.84	

*	As	the	reason	for	ini,a,ng	MV	

Frutos-Vivar	F,	Ferguson	ND,	Esteban	A,	et	al.	Risk	factors	for	extuba,on	failure	in	pa,ents	following	a	successful	
spontaneous	breathing	trial.	Chest	2006;130(6):1664–71.		
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No	cardiac	dysfonc,on	

(n=15)	

SBT	failure	
Cardiac	dysfonc,on	

(n=31)	

19%	
26%	

54%	

AUC	0.88	(CI	95%	0.78-0.98)	

Dres	M,	Teboul	J-L,	Anguel	N,	Guerin	L,	Richard	C,	Monnet	X.	Passive	leg	raising	performed	before	a	spontaneous	breathing	trial	
predicts	weaning-induced	cardiac	dysfunc,on.	Intensive	Care	Med	2015;41(3):487–94.		

30	pts	with	SBT	failure	
57	SBT	trials	



PROTOCOLES	DE	SEVRAGE	
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Weaning	protocol	

WHEN	

On	demand	 Daily	on	predetermined	criteria	

WHO	

Physician	driven	 Nurse/therapist/computer	driven	

HOW	

Gradual	weaning	 Systema,c	SBT	
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Weaning	protocol	

Blackwood	B,	Burns	KEA,	Cardwell	CR,	O’Halloran	P.	Protocolized	versus	non-protocolized	weaning	for	reducing	the	dura,on	of	mechanical	ven,la,on	
in	cri,cally	ill	adult	pa,ents.	Cochrane	Database	Syst	Rev	2014;(11):CD006904.		

Total	
duraAon	of	

MV	



Weaning	protocol	

Blackwood	B,	Burns	KEA,	Cardwell	CR,	O’Halloran	P.	Protocolized	versus	non-protocolized	weaning	for	reducing	the	dura,on	of	mechanical	ven,la,on	
in	cri,cally	ill	adult	pa,ents.	Cochrane	Database	Syst	Rev	2014;(11):CD006904.		

ICU	LOS	



Quality	improvement	program	

16	
Zhu	B,	Li	Z,	Jiang	L,	et	al.	Effect	of	a	quality	improvement	program	on	weaning	from	mechanical	ven,la,on:	a	
cluster	randomized	trial.	Intensive	Care	Med	2015;41(10):1781–90.	

Cluster	randomized	controlled	trial	
14	ICUs	–	884	pts	
Baseline	phase	–	Quality	improvement	(QI)	phase	

8.3	 7.0	 5.9	
3.0	

p<0.01	



Screening	criteria	

17	
Ely	EW;	N	Engl	J	Med	1996;335(25):1864–9.	
Tanios	MA.	Crit	Care	Med	2006;34(10):2530–5.		

RCT	300	pts	-	IntervenAon:	Daily	screening	
by	physiotherapist	±	SBT	2	hours	
Screening	criteria	
n  PaO2/FiO2	>	200	mm	Hg	and	PEEP≤5	cm	H2O	
n  F/VT<105	
n  Cough	adequate	during	sucAoning	
n  No	sedaAve	or	vasopressor	(dopamine	≤5µg/kg/min)	

p<0.001	
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p<0.05	

RCT	304	pts	-	IntervenAon:	SBT	using	f/VT	as	
screening	criteria	vs.	without	f/VT	



Screening	criteria	
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Critères	de	screening	proposés	
n  1.	Neurologique	:	ROS	±	absence	de	séda,on	
n  2.	Respiratoire	:	SPO2≥90%	sous	FiO2≤40-50%	et	
PEP	≤	5	cm	H2O	

n  3.	Cardiovasculaire	:	faible	dose	de	vasopresseur	
n  résolu,on	de	la	cause	ini,ale	de	l’IRA	
n  f/VT	



MODALITÉS	DU	WEANING	TRIAL	
PIÈCE	EN	T	OU	AI,	NIVEAU	DE	PEP?	

19	
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Ouelle~e	DR,	Patel	S,	Girard	TD,	et	al.	Libera,on	From	Mechanical	Ven,la,on	in	Cri,cally	Ill	Adults:	An	Official	American	College	of	Chest	
Physicians/American	Thoracic	Society	Clinical	Prac,ce	Guideline:	Inspiratory	Pressure	Augmenta,on	During	Spontaneous	Breathing	
Trials,	Protocols	Minimizing	Seda,on,	and	Noninvasive	Ven,la,on	Immediately	Aper	Extuba,on.	Chest	2017;151(1):166–80.		

Successful	SBT	

ExtubaAon	success	

Short	term	mortality	



PEEP	and	PS	levels	in	trials	
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Cabello	B,	Thille	AW,	Roche-Campo	F,	Brochard	L,	Gomez	FJ,	Mancebo	J.	Physiological	comparison	of	three	spontaneous	breathing	trials	in	
difficult-to-wean	pa,ents.	Intensive	Care	Med	2010;36(7):1171–9.		

14	pts	with	1	SBT	failure	monitored	with	a	Swan-Ganz	catheter	
PS7-PEEP5,	PS-ZEEP,	T-piece	



CRITÈRES	D’EXTUBABILITÉ	
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Encombrement-Qualité	de	la	toux	
ProspecAve	observaAonal	study	
224	pts	under	MV	for	>	24hrs	–	ExtubaAon	failure	14%	

Thille	AW,	Boissier	F,	Ben	Ghezala	H,	Razazi	K,	Mekontso-Dessap	A,	Brun-Buisson	C.	Risk	factors	for	and	predic,on	by	caregivers	of	
extuba,on	failure	in	ICU	pa,ents:	a	prospec,ve	study.	Crit	Care	Med	2015;43(3):613–20.		

AUC	=		0.79	 AUC	=	0.78	
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Gonçalves	MR,	Honrado	T,	Winck	JC,	Paiva	JA.	Effects	of	mechanical	insuffla,on-exsuffla,on	in	preven,ng	
respiratory	failure	aper	extuba,on:	a	randomized	controlled	trial.	Crit	Care	2012;16(2):R48.		

Single-center	RCT	on	65	pts	a5er	IMV	for	ARF	without	prolonged	weaning	
IntervenAon:	mechanical	InsufflaAon-ExsufflaAon	(M	I/E)	3	Ames	per	day	during	48	h	

Limits:	
-  Single	center	study	
-  High	failure	rate	in	control	group	



ASSISTANCE	RESPIRATOIRE	POST	
EXTUBATION	



PROPHYLACTIC	NIV	POST-EXTUBATION	

Ouelle~e	DR,	Patel	S,	Girard	TD,	et	al.	Libera,on	From	Mechanical	Ven,la,on	in	Cri,cally	Ill	Adults:	An	Official	American	College	of	Chest	
Physicians/American	Thoracic	Society	Clinical	Prac,ce	Guideline:	Inspiratory	Pressure	Augmenta,on	During	Spontaneous	Breathing	
Trials,	Protocols	Minimizing	Seda,on,	and	Noninvasive	Ven,la,on	Immediately	Aper	Extuba,on.	Chest	2017;151(1):166–80.		

ExtubaAon	success	

Short	term	mortality	

ICU	LOS	



PROPHYLACTIC	NIV	POST-EXTUBATION	
Target	populaEon	–	1.	High	risk	paEents	

Thille	AW,	Harrois	A,	Schortgen	F,	Brun-Buisson	C,	Brochard	L.	Outcomes	of	extuba,on	failure	in	medical	intensive	care	unit	pa,ents.	Crit	
Care	Med	2011;39(12):2612–8.		
Thille	AW,	Boissier	F,	Ben-Ghezala	H,	et	al.	Easily	iden,fied	at-risk	pa,ents	for	extuba,on	failure	may	benefit	from	noninvasive	ven,la,on:	
a	prospec,ve	before-aper	study.	Crit	Care	2016;20:48.		
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132	extubaAons	without	prophylacAc	NIV	
225	extubaAons	
150	high	risk	paAents	(age	≥	65	yrs	or	
underlying	chronic	cardiac/respiratory	
disease	with	prophylacAc	NIV	(>	8h/day)	



PROPHYLACTIC	NIV	POST-EXTUBATION	
Target	populaEon	–	2.	Hypercapnic	paEents	at	end	of	SBT	

RCT	106	paAents	with	chronic	respiratory	disorders	+	PaCO2	>	45	mm	Hg	(end	of	T	piece	SBT	trial)	
70%	COPD	
Primary	judgment	criterion:	post-extubaAon	ARF	

Ferrer	M,	Sellarés	J,	Valencia	M,	et	al.	Non-invasive	ven,la,on	aper	extuba,on	in	hypercapnic	pa,ents	with	chronic	respiratory	
disorders:	randomised	controlled	trial.	Lancet	2009;374(9695):1082–8.		



PROPHYLACTIC	NIV	POST-EXTUBATION	
Target	populaEon	–	3.	Liberal	strategy	if	SBT-PS+PEEP	

30	
Ferrer	M,	Esquinas	A,	Arancibia	F,	et	al.	Noninvasive	ven,la,on	during	persistent	weaning	failure:	a	randomized	controlled	trial.	
Am	J	Respir	Crit	Care	Med	2003;168(1):70–6.		



VNI	PROPHYLACTIQUE	POST-EXTUBATION	
Délai	d’instauraEon	–	Dose	de	VNI	

SituaEon	clinique	 Délai	 Dose	prévue	
Dose	effecEve	

Nava	2005	CCM	 VM>48h	+	(PaCO2>45,	encombr.,	toux	ineff.,	
card.,	comorbidités.,>1échec	SBT)	

1	h	post-extuba,on	 >8h/j	
?	

Ferrer	2006	AJRCCM	 VM>48h	+	(>65	ans,	IOT	pour	OAP,	
APACHE>12)	

Post-extuba,on	
immédiate	

Max	
19	±	8	h	

Ferrer	2009	Lancet	 VM>48h	+	PaCO2>45	en	fin	de	SBT	 Post-extuba,on	
immédiate	

Max	
18	±	7	h	

Khilnani	2011	AIC	 VM>48h	+	IOT	pour	EABPCO	 Post-extuba,on	
immédiate	

>7h/j	
8	±	2	h	

Su	2011	Respir	Care	 VM>48	h	 Post-extuba,on	
immédiate	

>12h		
?	

Ornico	2013	Crit	Care	 VM>72h+IOT	pour	IRA	 Post-extuba,on	
immédiate	

24	h	
?	



Oxygénothérapie	à	haut	débit	post-
extubaEon	–	PaEents	à	haut	risque	

32	
Hernández	G,	Vaquero	C,	Colinas	L,	et	al.	Effect	of	Postextuba,on	High-Flow	Nasal	Cannula	vs	Noninvasive	Ven,la,on	on	Reintuba,on	and	
Postextuba,on	Respiratory	Failure	in	High-Risk	Pa,ents:	A	Randomized	Clinical	Trial.	JAMA	2016;316(15):1565–74.		

MulAcenter	RCT	
604	pts	without	hypercapnia	during	SBT	with	high	risk	of	extubaAon	failure:	
Age>65yr,	heart	failure,	moderate-to-severe	pulmonary	disease,	APACHE2>12	(extubaAon	day),	
airway	patency	problems,	inability	to	deal	with	respiratory	secreAons,	≥1	failed	SBT	trial,	
mechanical	venAlaAon	for	more	than	7	days	
	



Conclusion	
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1ère	étape	du	sevrage	

Avec	critères	prédéterminés	u,lisés	par	les	paramédicaux	
Montée	en	charge	progressive	(mais	rapide)	

A	protocoliser	avant	le	1er	test	de	sevrabilité	

Avec	critères	de	screening	validés	u,lisés	par	les	paramédicaux	

En	AI	5-7	cm	H2O	±	PEP	–	30	à	120	min	

Evalua,on	semi-quan,ta,ve	de	la	force	de	toux	±	stratégie	de	toux	
assistée	

U,lisa,on	de	VNI	1.	chez	les	pa,ents	à	haut	risque	(Age>65,	pathologie	
cardio-respiratoire),	2.	chez	les	pa,ents	hypercapniques	en	fin	de	SBT,	
3.	chez	les	pa,ents	sevrés	avec	une	PEP	


