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Methods

Figure E1. Standardized Protocol for Mechanical Ventilation Weaning.
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PSV, pressure support ventilation; PEEP, Positive end expiratory pressure; RR, Respiratory rate; Vt, Tidal volume; HR, Heart rate 
* To prevent respiratory exhaustion and allow acceptable sleep quality, patients are systematically back to the previous mode the 2 first nights.


Figure E2. Standardized Protocol for decannulation.
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Results


Table E1. Comparison of baseline characteristics in patients with and without SARS-CoV-2 infection.

	
	All patients
N=60
	SARS-CoV-2
Patients
N=28
	Other
Patients
N=32
	p

	Age, years
	64 [56–72]
	64 [55– 70]
	67 [58–73]
	0.138

	Male, n (%)
	44 (73)
	23 (82)
	21 (66)
	0.250

	Previous comorbidities, n (%)
	
	
	
	

	Cardiac disease 
	34 (57)
	14 (50)
	20 (63)
	0.475

	Respiratory disease 
	21 (35)
	5 (18)
	16 (50)
	0.020

	Reason for ICU admission, n (%)
	
	
	
	<0.001

	SARS-CoV-2 ARDS
	28 (47)
	28 (100)
	-
	-

	ARDS
	13 (22)
	-
	13 (22)
	-

	Post cardiac surgery
	11 (18)
	-
	11 (18)
	-

	Septic Shock 
	5 (8)
	-
	5 (8)
	-

	Coma
	3 (5)
	-
	3 (5)
	-

	Stay in the ICU
	
	
	
	

	SAPS 2 
	37 [30 – 52]
	34 [28 – 45]
	42 [30 – 56]
	0.287

	Length of stay, days
	48 [31 – 67]
	43 [36 – 67]
	49 [26 – 64]
	0.836

	Renal Replacement Therapy, n (%)
	13 (22)
	2 (7)
	11 (34)
	0.025

	First 24h in the Weaning center
	
	
	
	

	SAPS 2
	29 [22 – 36]
	23 [19 – 29]
	32 [28 – 41]
	0.471

	Weight, kg
	72.5 [60.0 – 86.6]
	70.0 [57.0 – 84.0]
	76.5 [65.8 – 90.4]
	0.242

	Body mass index, kg/m2
	25 [23 – 31]
	25 [22 – 28] 
	26 [23 – 31]
	0.394

	Prealbumin, g/L
	0.17 [0.13 – 0.23]
	0.19 [0.14 – 0.25]
	0.16 [0.12 – 0.21]
	0.070

	Mode of ventilation, n (%)
	
	
	
	1.00

	Pressure Support
	51 (85)
	24 (86)
	27 (84)
	-

	Volume Controlled 
	9 (15)
	4 (14)
	5 (16)
	-

	Change between admission and last measurement
	
	
	
	

	Weight difference, kg
	-2 [-5 – 2]
	-2 [-5 – 1]
	0 [-6 – 2]
	0.691

	Body mass index difference, kg/m2
	-0.6 [-1.8 – 0.9]
	-0.8 [-1.8 – 0.7]
	0 [-1.8 – 1]
	0.643

	Prealbumin difference, g/L
	0.03 [-0.02 – 0.06]
	0.03 [-0.03 – 0.07]
	0.04 [0.00 – 0.05]
	0.825

	Outcome, n (%)
	
	
	
	0.023

	Death
	10 (17)
	1 (4)
	9 (28)
	-

	Complete Weaning
	30 (50)
	18 (64)
	12 (38)
	-

	Partial Weaning
	20 (33)
	9 (32)
	11 (34)
	-


Categorical variables are expressed as absolute value (%), qualitative variables are expresses as mean and continuous variables are expressed as median (interquartile range [25–75%]). ARDS: acute respiratory distress syndrome; SAPS 2: Simplified Acute Physiology Score.
 Table E2. Respiratory muscles function and limb muscles function in patients with and without SARS-CoV-2 infection.

	
	All Patients
N=60
	SARS-CoV-2
Patients
N=28
	Other
Patients
N=32
	p

	Upon admission
	
	
	
	

	MIP, cmH2O
	21 [15 – 36]
	35 [19 – 46]
	19 [9 – 27]
	0.006

	Ptr,stim, cmH2O
	5.5 [3.0 – 7.5]
	6.0 [4.9 – 8.0]
	4.1 [1.6 – 6.5]
	0.043

	Vital capacity, predicted %
	28 [12 – 39]
	30 [22 – 43]
	17 [11 – 38]
	0.280

	Diaphragm thickening fraction, %
	16 [10 – 25]
	16 [9 – 25]
	16 [11 – 21]
	0.660

	Diaphragm excursion, cm
	1.2 [0.7 – 1.7]
	1.5 [1.2– 2.3]
	0.8 [0.4 – 1.3]
	<0.001

	Medical Research Council score
	39 [32 –44]
	37 [32 – 42]
	40 [35 – 45]
	0.390

	Last available measurement
	
	
	
	

	MIP, cmH2O
	20 [10 – 30]
	23 [13 – 34]
	15 [8 – 25]
	0.438

	Ptr,stim, cmH2O
	5.0 [3.1 – 7.5]
	6.5 [5.0 – 9.9]
	3.3 [2.0 – 5.0]
	0.006

	Vital capacity, predicted %
	36 [17 – 43]
	37 [22 – 41]
	22 [13 – 39]
	0.365

	Diaphragm thickening fraction, %
	20 [14 – 30]
	18 [11 – 20]
	23 [16 – 30]
	0.102

	Diaphragm excursion, cm
	1.3 [0.9 – 2.3]
	1.9 [1.1 – 3.1]
	0.9 [0.7 – 2.0]
	0.015

	Medical Research Council score
	46 [41 – 50]
	45 [38 – 49]
	48 [44 – 50]
	0.184

	Change between admission and last measurement
	
	
	
	

	MIP, cmH2O
	-2 [-10 – 9]
	-1 [-39 – 7]
	2 [-5 – 10]
	0.468

	Ptr,stim, cmH2O
	0.8. [-0.6 – 2.3]
	1.5 [0.6 – 2.6]
	0.5 [-1.3 – 1.4]
	0.113

	Vital capacity, predicted %
	4 [-10 – 28]
	2 [-17 – 29]
	8 [-4 – 24]
	0.796

	Diaphragm thickening fraction, %
	9 [-2 – 14]
	9 [-1 – 14]
	8 [-4 – 13]
	0.906

	Diaphragm excursion, cm
	0.3 [-0.2 – 0.8]
	0.3 [-0.2 – 0.6]
	0.3 [-0.3 – 1.2]
	0.633

	Medical Research Council score
	6 [0 – 10]
	7 [3 – 9]
	5 [0 – 11]
	0.761



MIP: maximal inspiratory pressure; Ptr,stim: tracheal pressure in response to magnetic phrenic nerves stimulation.

Table E3. Description of the population upon inclusion

	
	Complete Weaning
N=30
	Partial Weaning
N=20
	Death
N=10
	p

	Age, years
	65 [55–72]
	61 [54 – 67]
	73 [66 – 74]
	0.015

	Male, n (%)
	22 (73)
	16 (80)
	6 (60)
	0.506

	Previous comorbidities, n (%)
	
	
	
	

	Cardiac disease 
	15 (50)
	12 (60)
	7 (70)
	0.507

	Respiratory disease 
	8 (27)
	8 (40)
	5 (50)
	0.346

	Reason for ICU admission, n (%)
	
	
	
	0.237

	ARDS
	6 (20)
	3 (15)
	4 (40)
	-

	SARS-CoV-2 ARDS
	18 (60)
	9 (45)
	1 (10)
	-

	Post cardiac surgery
	4 (13)
	4 (20)
	3 (30)
	-

	Septic Shock 
	2 (5)
	2 (10)
	1 (20)
	-

	Coma
	0 (0)
	2 (10)
	1 (10)
	-

	Stay in the ICU
	
	
	
	

	SAPS 2 
	26 [28 – 50]
	37 [30 – 47]
	47 [29 –56]
	0.937

	Length of stay, days
	39 [27 – 53]
	60 [46 – 93]
	42[25 –58]
	0.027

	Renal Replacement 
	4 (13)
	5 (25)
	4 (40)
	0.188

	First 24h in the Weaning center
	
	
	
	

	SAPS 2
	28 [22 – 34]
	29 [21 – 35]
	30 [27 – 42]
	0.321

	Body mass index, kg/m2
	25 [23 – 29]
	25 [20 – 34]
	25 [23 – 26] 
	0.989

	Mode of ventilation, n (%)
	
	
	
	0.877

	Pressure Support
	25 (83)
	17 (85)
	9 (90)
	-

	Assist Controlled Ventilation
	5 (17)
	3 (15)
	1 (10)
	-



Categorical variables are expressed as absolute value (%), qualitative variables are expresses as mean and continuous variables are expressed as median (interquartile range [25–75%]). SAPS 2: Simplified Acute Physiology Score.
Table E4. Respiratory muscles function and limb muscles function upon admission and at the last available measurement.

	
	All Patients
N=60
	Complete 
Weaning
N=30
	Partial 
Weaning
N=20
	Death

N=10
	p

	Upon admission
	
	
	
	
	

	Maximal inspiratory pressure, cmH2O
	21 [15 – 36]
	23 [16 – 34]
	19 [15 – 40]
	23 [14 – 27]
	0.873

	Ptr,stim, cmH2O
	5.5 [3.0 – 7.5]
	6.0 [4.8 – 7.8]
	4.0 [1.5 – 7.5]
	4.1 [3.0 – 6.4]
	0.200

	Vital capacity, predicted %
	28 [12 – 39]
	34 [20 – 39]
	21 [7 – 39]
	11 [7 – 14]
	0.078

	Diaphragm thickening fraction, %
	16 [10 – 25]
	13 [10 – 24]
	20 [10 – 33]
	16 [13 – 19]
	0.348

	Diaphragm excursion, cm
	1.2 [0.7 – 1.7]
	1.3 [0.8 – 1.7]
	1.2 [0.7 – 1.7]
	0.8 [0.5 – 1.5]
	0.366

	Medical Research Council score
	39 [32 –44]
	35 [27 – 42]
	41 [37 – 44]
	42 [39 – 47]
	0.107

	Last available measurement
	
	
	
	
	

	Maximal inspiratory pressure, cmH2O
	20 [10 – 30]
	26 [21 – 42]
	8 [4 – 15]
	11 [5 – 21]
	0.012

	Ptr,stim, cmH2O
	5.0 [3.1 – 7.5]
	6.9 [5.0 – 9.1]
	4.5 [2.6 – 5.1]
	3.2 [1.9 – 3.9]
	0.029

	Vital capacity, predicted %
	36 [17 – 43]
	38 [26 – 43]
	24 [21 – 35]
	16 [13 – 30]
	0.470

	Diaphragm thickening fraction, %
	20 [14 – 30]
	23 [19 – 46]
	20 [14 – 30]
	16 [14 – 18]
	0.122

	Diaphragm excursion, cm
	1.3 [0.9 – 2.3]
	2.0 [1.1 – 4.5]
	1.1 [0.8 – 1.80]
	0.8 [0.5 –1.4]
	0.016

	Medical Research Council score
	46 [41 – 50]
	45 [38 – 50]
	47 [44 – 48]
	47 [43 – 51]
	0.628

	Change between admission and last measurement
	
	
	
	
	

	Maximal inspiratory pressure, cmH2O
	-2 [-10 – 9]
	4 [-1 – 13]
	-11 [-38 – 2]
	-4 [-22 – 1]
	0.162

	Ptr,stim, cmH2O
	0.8. [-0.6 – 2.3]
	1.0 [0.5 – 3.0]
	0.7 [-0.8 – 2.2]
	-1.5 [-1.9 – -0.3]
	0.194

	Vital capacity, predicted %
	4 [-10 – 28]
	2 [-23 – 28]
	-2 [-8 – 18]
	20 [16 – 24]
	0.640

	Diaphragm thickening fraction, %
	9 [-2 – 14]
	13 [0 – 33]
	8 [-2 – 11]
	-2 [-6 – 1]
	0.040

	Diaphragm excursion, cm
	0.3 [-0.2 – 0.8]
	0.5 [0.0 – 1.7]
	0.0 [-0.6 – 0.5]
	0.3 [-0.4 – 0.4]
	0.161

	Medical Research Council score
	6 [0 – 10]
	7 [4 – 10]
	4 [0 – 9]
	1 [0 – 10]
	0.076



Ptr,stim: tracheal pressure in response to magnetic phrenic nerves stimulation
Figure E3. Temporal evolution (weekly) of respiratory muscles function indices 
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Evolution over time of (A) the tracheal pressure in response to magnetic stimulation (Ptr,stim), (B) the maximum inspiratory pressure (MIP), (C) diaphragm thickening fraction, (D) diaphragm excursion, and (E) vital capacity in complete weaning patients, partial weaning patients and non survivors.
Each point represents one assessment, a line connects repeated assessment of the same patient. The thick smoothed curve represents the non-linear regression (using Non-Linear Least Squares) according to the weaning status.
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Cuff deflation



Local protocol of mechanical ventilation weaning
Pitié-Salpétriêre Hospital weaning center



Back to the previous mode if : 
HR > 130/min, SpO2 < 90%, RR > 35/min, sweat, agitation/confusion, patient’s request, *systematically after 12 hours in the first 48 hours



Pr
es



en
tin



g
ve



nt
ila



tio
n 



m
od



e
Ve



nt
ila



tio
n 



m
od



e 
of



 
pr



og
re



ss



PSV, pressure support ventilation; PEEP, Positive end expiratory pressure; RR, Respiratory rate; Vt, Tidal volume; HR, Heart rate 
* To prevent respiratory exhaustion and allow acceptable sleep quality, subjects are systematically back to the previous mode the 2 first nights.
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Local protocol of decannulation
Pitié-Salpétriêre Hospital weaning center



No laryngeal obstacle
(laryngeal oedema, tracheal granuloma, vocal chord immobility..)



Decannulation is considered only if all criteria are presents : 1) subjects are weaned from mechanical ventilation ≥ 48h, 2) no delirium 
or consciousness disorders, 3) no lower respiratory tract infection and 4) no ongoing sepsis (organ failure)



AND



Clinically evaluated by 48 hours of 
tracheostomy tube obstruction, deflated
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Clinical obstruction if : laryngeal dyspnea, 
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penetration/aspiration if coloured gelled



water formed in the tracheal aspirate



If doubt : endoscopy is proposed to detect
pharyngeal saliva or gelled water 
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If any doubt about cough effectiveness, 
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