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Table S1 (1/8). Characteristics and results of the clinical studies
	Study (Year) (Ref)
	Design
	Population, artificial airways (ETT/TC)
	Drug(s) or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes of interest
	D&B score (/28)

	MacIntyre et al. (1985) [1]
	Comparative 
	7 ETT patients with VD vs 3 SB subjects 
	99mTc-DTPA

	C-O JN (connected to the ETT)
	γ-Scinti
	WLD: 2.9 ± 0.7 vs 11.9 ± 2.2% ND *
	19

	Girard et al. (1989) [2]
	Comparative
	26 AIDS patients with pneumocystis pneumonia 
(8 ETT vs 18 SB)
	Pentamidine

	C-O UN (Connected to the ventilator) vs C-O UN (via mouthpiece or facemask during CPAP)
	Plasma PK
	Peak concentration: 0.215 ± 0.05 vs 0.065 ± 0.01 µg/mL†
	16

	Fuller et al. (1990) [3]
	Randomized Comparative
	16 ETT patients with VD (7 vs 9)
	99mTcO4  (MDI) and 99mTc-SC (JN)
	MDI + Spacer (20 cm of the ETT) vs I-synch JN (70 cm of the ETT)
	γ-Scinti
	WLD: 5.6 ± 1.1 vs 1.2 ± 0.3% ND*

	19






Table S1 (2/8). Characteristics and results of the clinical studies (Continuation)
	Study (Year) (Ref) 
	Design
	Population, artificial airways (ETT/TC)
	Drug(s) or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes of interest
	D&B score (/28)

	Le Conte et al. (1993) [4]
	Comparative
	(A) 5 ETT with lung cancer

(B) 5 ETT (healthy lungs) vs (C) 5 SB subjects
	(A) Tobramycin (300 mg) 

(B) and (C) Tobramycin (300 mg) + 99mTc-DTPA
	C-O JN (Between the ETT and the reservoir bag) 

	(A) LTS in healthy lung

(B) and (C) Urinary PK and γ-Scinti (observational)
	(A) Peak concentrations in 4 patients: 5.6 ± 5.5µg/g, Not detectable in 1 patient  

(B) vs (C): Similar urinary availability: 6.6 ± 4.3 vs 4.3 ± 1.9% ND
	17

	Thomas et al. (1993) [5]
	Cohort
	9 ETT patients after open-heart surgery
	99mTc-HSA

	I-synch JN (Connected to the ETT)
	γ-Scinti (planar)
	· WLD: 2.3 ± 0.8% ND
· RL and LLD: 1.5 ± 0.75 and 0.75 ± 0.3% ND
· O/I: 0.54 ± 0.19
· U/L: 1.40 ± 0.58
	19

	O’Riordan et al. (1994) [6]
	Cohort
	7 TC patients with VD
	99mTc-HSA
	I-synch JN (30 cm of the Y-piece)
	γ-Scinti (planar)
	Both lungs: 15.3 ± 9.5% ND

	19




Table S1 (3/8). Characteristics and results of the clinical studies (Continuation)
	Study (Year) (Ref)
	Design
	Population, artificial airways (ETT/TC)
	Drug(s) or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes of interest
	D&B score (/28)

	Fuller et al. (1994) [7]
	Randomized Comparative
	48 ETT patients with VD ((A) 11 vs (B) 8 vs (C) 18 vs (D) 11)
	99mTc-Fenoterol
	(A) MDI (Connected to the ETT) vs (B) MDI alone vs (C) MDI + Small Spacer vs (D) MDI + Large Spacer (Y-piece)
	γ-Scinti (planar)
	WLD: (A) 3.9 ± 1.2 vs (B) 1.7 ± 0.7 or (C) 5.5 ± 0.5 or (D) 6.3 ± 0.6% ND (not corrected for tissue attenuation)
With (C) vs (B), (D) vs (B) †

	20

	Harvey et al. (1995) [8]
	Comparative Cross-over
	10 ETT patients after open-heart surgery
	99mTc-HSA
	I-synch JN alone vs I-synch JN + Spacer (15 cm of the Y-piece)
	γ-Scinti (planar)
	· WLD: 2.2 ± 0.7 vs 3.0 ± 0.8% ND†
· RLD: 1.5 ± 0.6 vs 2 ±à 0.7% ND†
· LLD: 0.7 ± 0.3 vs 0.9 ± 0.3% ND†
	18

	Duarte et al. (1996) [9]
	Comparative
	10 ETT patients with VD vs 10 SB volunteers
	Albuterol (1 mg vs 0.6 mg)
	MDI + Spacer (15 cm of the ETT)
	Plasma PK
	Peak concentration: 16.8 ± 1.4 vs 23.4 ± 1.9 ng/mL/puff x min†
	20

	Harvey et al. (1997) [10]
	Comparative
Cross-over
	7 ETT patients after open-heart surgery
	99mTc-HSA
	I-Synch JN (15 cm of the Y-piece) vs C-O UN (35 cm of the Y-piece)
	γ-Scinti (planar)
	· WLD :2.3 ± 0.9 vs 5.3 ± 1.4% ND†
· RLD: 1.4 ± 0.5 vs 3.8 ± 1.6% of ND†
· LLD: 0.9 ± 0.5 vs 1.5 ± 0.8% of ND†
	18



Table S1 (4/8). Characteristics and results of the clinical studies (Continuation)
	Study (Year) (Ref)
	Design
	Population, artificial airways (ETT/TC)
	Drug(s) or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes of interest
	D&B score (/28)

	Palmer et al. (1998) [11]
	Cohort
	6 TC patients with VAT and VD
	99mTc-Gentamicin (80 mg) or 99mTc-AMK
	Insp synch JN (30 cm of the Y-piece)
	· ETA
· WR of the ventilator circuit and the TC
	· Gentamicin concentration in sputum: 16.6 ± 8.1 µg/mL/mg (i.e. 1200 µg/mL for 80 mg)
· ID: 21.9 ± 7.1% ND of antibiotics
	20

	Marik et al. (1999) [12]
	RandomizedComparative
	30 ETT COPD patients (10 vs 10 vs 10)
	Albuterol with MDI (450 µg) or with JN (2.5 mg)
	MDI + Spacer (At the Y-piece) vs MDI alone (Connected to the ETT) vs I-Synch JN (30 cm of the Y-piece)
	Urine PK (6h)
	Amount recovered in urine: 169 ± 129 (38%) vs 409 ± 515 (9%)  vs 41 ± 61 µg (16% ND)
† between groups
	20

	Wood et al. (2002) [13]
	Cohort
	 20 ETT trauma patients with high risk for VAP and VD
	Ceftazidime (250 mg/12h)
	I-synch JN (15 cm of the Y-piece) 
	BAL in the more severely injured lung
	· Through concentration (7h after admin): 56 (2.1 – 443.9) µg/mL
· Undetectable in 3 patients

	21




Table S1 (5/8). Characteristics and results of the clinical studies (Continuation)
	Study (Year) (Ref) 
	Design
	Population, artificial airways (ETT/TC)
	Drug(s) or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes of interest
	D&B score (/28)

	Miller et al. (2003) [14]
	Comparative cross-over
	6 ETT patients with VD
	AMK (400 mg), genta (80 mg), vanco (120 mg)

	C-O vs insp synch JN (30 cm of the Y-piece)
	ETA
	· Antibiotics concentrations in secretions (nonhumidified condition): 1.8 ±0.3 vs 12.6 ± 1.8 µg/mL/mg neb charge*
· 3-fold decrease of concentrations with humidified gas†
	19

	Badia et al. (2004) [15]
	Randomized comparative
	12 ETT patients with VD (6 vs 6)
	Tobramycin (200 mg)
Imipenem (1000 mg)
	C-O UN (At the Y-piece) vs ETT Instillation 
	2 Bronchoscopy and 3 ETA
	· Similar concentrations of tobramycin: 102 ± 61 µg/mL vs 142 ± 125 µg/mL
· Higher concentration of imipenem due to the precipitation in the UN reservoir
	23

	Klockare et al. (2006) [16]
	Comparative 
Cross-over
	9 ETT patients with VD
	99mTc-DTPA
	C-O UN (connected to the ventilator) vs ETT instillation 
	γ-Scinti (SPECT-CT)
	· Similar lung deposition fraction: 51.6 vs 75.9  % ID
· RLD: 33.2 vs 66.7% ID†
· Similar LLD: 17.4 vs 9.2% ID
	19

	Moraine et al. (2009) [17]
	Randomized comparative
	38 ETT patients with VD
	Ipratropium bromide (500 µg)
	I-synch UN (before the humidifier vs At the Y-piece)
	Urinary PK
	Similar concentration: 0.013 ± 0.002 vs 0.015± 0.003 µg/mL (around 13% ND)
	20



Table S1 (6/8). Characteristics and results of the clinical studies (Continuation)
	Study (Year) (Ref)
	Design
	Population, artificial airways (ETT/TC)
	Drug(s) or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes of interest
	D&B score (/28)

	Luyt et al. (2009) [18]
	Cohort
	28 ETT/TC VAP patients with VD
	AMK sulfate (400 mg/12h)
	I-synch VN (connected to the ETT)
	BAL in the infection-involved zone
	Peak concentration on day 3: 976 (410-2,563) µg/mL
	19

	Luyt et al. (2011) [19]
	Cohort
	7 ETT/TC VAP patients with acute renal failure with VD
	AMK sulfate (400 mg/12h)
	I-synch VN (connected to the ETT)
	BAL in the infection-involved zone
	Peak concentration on day 3: 887 (406-12,819) µg/mL
	19

	Lu et al. (2011) [20]
	In vitro 
	46 ETT VAP patients with VD (24 vs 22)
	AMK + Ceftazidime 
	C-O VN (10 cm of the Y-piece)
	WR of the ventilator circuit
	Dose reaching the inlet of the ETT: 63% ND

	21

	Niederman et al. (2012) [21]
	Randomized comparative
	34 ETT VAP patients with VD (14 vs 20)
	AMK sulfate (400 mg/12h vs 400 mg/24h)
	I-synch VN (connected to the ETT)
	ETA
	Similar peak concentration on day 1: 11,903 ± 11,784 vs 6,083 ± 3,528 µg/mL
	26

	Athanassa et al. (2012) [22]
	Cohort
	20 ETT VAT patients with VD
	CMS (80 mg)
	C-O VN (15 cm of the Y-piece)
	Blind Mini-BAL
	Peak concentration on day 1: 6.73 (4.8-10.1) µg/mL
	20






Table S1 (7/8). Characteristics and results of the clinical studies (Continuation)
	Study (Year) (Ref) 
	Design
	Population, artificial airways (ETT/TC)
	Drug(s) or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes of interest
	D&B score (/28)

	Montgomery et al. (2014) [23]
	Cohort
	7 ETT VAT or VAP patients with VD
	AMK (300 mg) and Fosfomycin (120 mg)
	C-O VN (15 cm of the Y-piece)
	ETA
	· Peak concentration of amikacin: 12,390 ± 3,986 µg/mL
· Peak concentration of fosfomycin: 6,174 ± 2,548 µg/mL
	21

	Boisson et al. (2014) [24]
	Comparative cross-over
	12 ETT VAP patients with VD
	CMS (160 mg)
	C-O VN (NR) vs Iv admin 
	Blind Mini-BAL
	Concentration: from 9.53 to 1,137 µg/mL vs 1.48 to 28.9 µg/mL*
	19

	Lee et al. (2015) [25]
	Cohort
	20 ETT patients undergoing abdominal surgery, with VD
	Ipratropium bromide (0.5 mg)
	C-O VN vs C-O JN (connected to the ETT using a horizontal T-piece) 
	Plasma PK (4 hours)
	· Peak concentration: 263.9 ± 63.5 vs 313.4 ± 103.0 pg/mL*
· AUC normalized to the emitted dose (exiting the T-piece) was similar with both nebulizers
	19






[bookmark: _GoBack]Table S1 (8/8). Characteristics and results of the clinical studies (Continuation)
	Study (Year) (Ref) 
	Design
	Population, artificial airways (ETT/TC)
	Drug(s)
	Administration modality (position)
	Lung deposition analysis
	Outcomes of interest
	D&B score (/28)

	Dugernier et al. (2016) [26]
	Randomized Comparative
	17 ETT patients after neurosurgery (9 in VCV vs 8 in PSV)
	99mTc-DTPA
	C-O VN (connected to the ETT)
	γ-Scinti (planar)
	· WLD: 15.1 ± 5.0 vs 10.5 ± 3.0 % ND*
· Similar RLD/LLD ratio: 3.33 (0.7-5.38) vs 1.39 (0.91-2.05) 
· Similar O/I with both modes
· Similar O/I for the RL and LL: 0.32 (0.16-0.77) vs 0.74 (0.6-1.06) in VCV and 0.75 (0.30-0.94) vs 0.67 (0.53-0.86) in PSV  
	25


Data expressed as mean ± standard deviation, median (25-75% IQR).
%ID, percentage of inhaled dose; % ND, percentage of nominal dose; γ-Scinti, gamma scintigraphy; AMK, amikacin; AUC, area under the curve; BAL, bronchoalveolar lavage; C-O, constant-output; CMS, colistimethate sodium ; DTPA, diethylenetriaminepentaacetic acid ; ETA, endotracheal aspiration; ETT, endotracheal tube; JN, jet nebulizer; I, inner lung region ; I-synch, inspiratory synchronized; Iv, intravenous; LLD, left lung deposition; LTS, lung tissue sampling; MDI, metered-dose inhaler; NR, not reported; O, outer lung region ; PK, pharmacokinetics; PSV, pressure support ventilation; RCT, randomized controlled trial; RLD, right lung deposition; SPECT-CT, single photon emission tomography combined to a CT-scan; TC, tracheostomy cannula; UN, ultrasonic nebulizer; VAP, ventilation-associated pneumonia; VAT, ventilation-associated tracheobronchitis; VCV, volume controlled-ventilation; VD, various diagnoses; VN, vibrating-mesh nebulizer; WLD, whole lung deposition; WR, water rinsing.
* p < 0.001 for the compared data 
† p < 0.05 for the compared data 


Table S2 (1/5). Characteristics and results of the experimental studies
	Study (Year) (Ref)
	Design
	Population
	Drug or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes related to lung deposition
	D&B score (/28)

	Goldstein et al. (2002) [27]
	Comparative
	36 ETT Healthy Piglets (18 vs 18) 
	AMK
	C-O UN (40 cm of the Y-piece) vs Iv admin
	· WR of the ventilator circuit and the ETT
· LTS of subpleural regions
	· ID: 38% ND 
· Peak concentration in dependent region of the lower lobe: 208 ± 76 vs 13 ± 10 µg/g*
· Similar concentrations in the RL and LL, in perihilar/subpleural regions, in dep/nondependent regions of the lower lobe)  
	19

	Elman et al. (2002) [28]
	Comparative
	18 ETT VAP Piglets
	AMK
	C-O UN (40 cm of the Y-piece) vs Iv admin
	· WR of the ventilator circuit and the ETT
· LTS (1h after admin) of subpleural regions with BPN
	· ID: 38% ND 
· Concentration in mild BPN: 197 ± 165 vs 6 ± 5 µg/g†
· Concentration in severe BPN: 40 ± 62 vs 5 ± 3 µg/g*
· Higher peak concentration in mild vs severe BPN*
	19



Table S2 (2/5). Characteristics and results of the experimental studies (Continuation)
	Study (Year) (Ref) 
	Design
	Population
	Drug or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes related to lung deposition
	D&B score (/28)

	Goldstein et al. (2002) [29]
	Comparative
	18 ETT VAP Piglets (10 vs 8)
	AMK
	C-O UN (40 cm of the Y-piece) vs Iv admin
	· WR of the ventilator circuit and the ETT
· LTS of subpleural regions with BPN
	· ID: 38% ND
· Peak concentration in mild BPN: 188 ± 175 vs 5.5 ± 4.5 µg/g†
· Peak concentration in severe BPN: 40 ± 65 vs 5.1 ± 2.9 µg/g†
· Higher peak concentration in mild vs severe BPN†
	19

	Ferrari et al. (2003) [30]
	Comparative
	13 ETT Healthy Piglets (4 vs 9)
	AMK
	C-O UN (40 cm of the Y-piece) after 28h vs 75h of MV
	LTS of subpleural regions of the lower lobe





	· Similar concentration (1h after admin) in dependent and nondependent regions after 28h of MV: 50 to 400 µg/g
· Similar concentration in nondependent regions after 75h of MV but lower concentration in dependent regions: 20 to 60 µg/g*
	19



Table S2 (3/5). Characteristics and results of the experimental studies (Continuation)
	Study (Year) (Ref) 
	Design
	Population
	Drug or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes related to lung deposition
	D&B score (/28)

	Tonnelier et al. (2005) [31]
	Comparative
	15 ETT Healthy Piglets (5 vs 5 vs 5) and 15 VAP Piglets (5 vs 5 vs 5)
	Ceftazidime
	C-O UN (40 cm of the Y-piece) with He-O2 vs UN with N2-O2 vs Iv admin
	· WR of the ventilator circuit and the ETT
· LTS 

	· Similar inhaled dose with He-O2 or N2-O2: 38% ND
· Peak concentration in healthy segments: 576 ± 141 vs 383 ± 84 vs 17 ± 13 µg/g
* between groups
· Similar peak concentration in infected segments : 111 ± 104 vs 129 ± 108 vs 10 ± 3 µg/g
† N2-O2 vs Iv
	19

	Ferrari et al. (2008) [32]
	Comparative
	10 ETT Healthy Piglets (5 vs 5)
	Ceftazidime

	C-O VN (15 cm of the Y-piece) vs C-O UN (40 cm of the Y-piece)
	· WR of the ventilator circuit and the ETT
· LTS of subpleural regions 
	· Similar inhaled dose: 62 ± 5% vs 66 ± 4% ND with 50 and 10% ND in proximal and distal airways
· Similar peak concentration in healthy segments: 452 ± 172 vs 553 ± 123 µg/g
	18


Table S2 (4/5). Characteristics and results of the experimental studies (Continuation)
	Study (Year) (Ref)
	Design
	Population
	Drug or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes related to lung deposition
	D&B score (/28)

	Selting et al. (2008) [33]
	Comparative
	6 ETT Dogs (3 vs 3)
	Cisplatin
	Intracorporeal nebulizing catheter in the RCLL vs Iv
	LTS 
	44-times more cisplatin (values NR) in RCLL with the nebulizing catheter* 
	18

	Ferrari et al. (2009) [34]
	Comparative


	12 ETT VAP Piglets (6 vs 6)
	Ceftazidime

	C-O VN (15 cm of the Y-piece) vs Iv
	· WR of the ventilator circuit and the ETT
· LTS of subpleural regions with BPN
	· ID: 40.7 ± 7.1% ND
· Through concentration in infected specimens: 24.8 (12.6-59.6) vs 6.1 (4.6-10.8) µg/g*
· Higher through concentration in mild vs severe BPN†
	18

	Lu et al. (2010) [35]
	Comparative
	12 ETT VAP Piglets (6 vs 6)
	Colistin
	Continuous VN (15 cm of the Y-piece) vs Iv
	· WR of the ventilator circuit and the ETT
· LTS of subpleural regions with BPN
	· ID: 60% ND (50% in the tracheobronchial area and 10% in subpleural specimens)
· Peak concentration: 2.8 (0.8-13.7) µg/g vs Not detectable
· Higher concentration in mild vs severe BPN†
	18


Table S2 (5/5). Characteristics and results of the experimental studies (Continuation)
	Study (Year) (Ref) 
	Design
	Population
	Drug or tracer
	Administration modality (position)
	Lung deposition analysis
	Outcomes related to lung deposition
	D&B score (/28)

	Guillon et al. (2015) [36]
	Cohort
	6 ETT Healthy Pigs
	Teicoplanin labeled with 99mTc-DTPA
	Continuous VN (insp limb, location NR)
	γ-Scinti (planar)
	· ID: 23.3 ± 7.2% ND
· Non normalized O/I deposition ratio = 2‡
	18


Data expressed as mean ± standard deviation, median (25-75 % IQR). Lung tissue sampling was performed in lung regions with bronchopneumonia classified as mild (bronchiolitis, small foci of pneumonia, interstitial pneumonia) or severe (confluent pneumonia, necrotizing pneumonia) [28].
% ND, percentage of nominal dose; γ-Scinti, gamma scintigraphy; AMK, amikacin; BPN, bronchopneumonia; C-O, constant-output; DTPA, diethylenetriaminepentaacetic acid; ETT, endotracheal tube; I, inner lung region ; I-synch, inspiratory synchronized; Iv, intravenous; LLD, left lung deposition; LTS, lung tissue sampling; MV, mechanical ventilation; NR, not reported; O, outer lung region ; PK, pharmacokinetics; PSV, pressure support ventilation; RCLL, right caudal lung lobe ; RCT, randomized controlled trial; RLD, right lung deposition; SPECT-CT, single photon emission tomography combined to a CT-scan; UN, ultrasonic nebulizer; VAP, ventilation-associated pneumonia; VAT, ventilation-associated tracheobronchitis; VCV, volume controlled-ventilation; VN, vibrating-mesh nebulizer; WR, water rinsing.
* p < 0.001 for the compared data 
† p < 0.05 for the compared data
‡ The O/I ratio of 2 reported in ventilated piglets was not normalized to the lung volume as recommended in international guidelines [37] but the O and I region differ in relative lung area and thickness. Hence, the non-normalized O/I ratio tend to overestimate the penetration index [38].

Table S3 (1/3). Downs and Black score of the included studies
	Author (years) (Ref)
	Reporting (/10)
	External validity (/3)
	Internal validity-bias (/7)
	Internal validity-(confounding) selection bias (/6)
	Power
 (/1)

	MacIntyre et al. (1985) [1]
	9
	3
	5
	3
	0

	Girard et al. (1989) [2]
	8
	3
	4
	3
	0

	Fuller et al. (1990) [3]
	9
	3
	5
	4
	0

	Le Conte et al. (1992) [4]
	7
	3
	5
	3
	0

	Thomas et al. (1993) [5]
	10
	3
	5
	3
	0

	O'Riordan et al. (1994) [6]
	10
	3
	4
	3
	0

	Fuller et al. (1994) [7]
	9
	3
	5
	4
	1

	Harvey et al. (1995) [8]
	9
	3
	5
	3
	0

	Duarte et al. (1996) [9]
	10
	3
	5
	3
	0

	Harvey et al. (1997) [10]
	9
	3
	5
	3
	0

	Palmer et al. (1998) [11]
	10
	3
	5
	4
	0

	Marik et al. (1999) [12]
	10
	3
	5
	4
	0

	Wood et al. (2000) [13]
	8
	3
	7
	3
	1

	Goldstein et al. (2002) [27]
	10
	2
	5
	3
	0

	Elman et al. (2002) [28]
	10
	2
	5
	3
	0



Table S3 (2/3). Downs and Black score of the included studies (Continuation)
	Author (years) (Ref)
	Reporting (/10)
	External validity (/3)
	Internal validity-bias (/7)
	Internal validity-(confounding) selection bias (/6)
	Power
 (/1)

	Goldstein et al. (2002) [29]
	10
	2
	5
	3
	0

	Miller et al. (2003) [14]
	8
	3
	5
	3
	0

	Ferrari et al. (2003) [30]
	10
	2
	5
	3
	0

	Badia et al. (2004) [15]
	10
	3
	5
	5
	1

	Klockare et al. (2005) [16]
	8
	3
	5
	3
	1

	Tonnellier et al. (2005) [31]
	10
	2
	5
	3
	0

	Ferrari et al. (2008) [32]
	9
	2
	5
	3
	0

	Selting et al. (2008) [33]
	9
	2
	5
	3
	0

	Ferrari et al. (2009) [34]
	9
	2
	5
	3
	0

	Moraine et al. (2009) [17]
	9
	3
	5
	4
	0

	Luyt et al. (2009) [18]
	9
	3
	5
	3
	0

	Lu et al. (2010) [35]
	9
	2
	5
	3
	0

	Lu et al. (2011) [20]
	11
	3
	5
	3
	0

	Luyt et al. (2011) [19]
	9
	3
	5
	3
	0

	Niederman et al. (2012) [21]
	10
	3
	7
	6
	1

	Athanassa et al. (2012) [22]
	10
	3
	5
	3
	0



Table S3 (3/3). Downs and Black score of the included studies (Continuation)
	Author (years) (Ref)
	Reporting (/10)
	External validity (/3)
	Internal validity-bias (/7)
	Internal validity-(confounding) selection bias (/6)
	Power
 (/1)

	Montgomery et al. (2014) [23]
	9
	3
	7
	3
	0

	Boisson et al. (2014) [24]
	8
	3
	5
	4
	0

	Guillon et al. (2015) [36]
	9
	2
	5
	3
	0

	Lee et al. (2016) [25]
	8
	3
	5
	4
	0

	Dugernier et al. (2016) [26]
	10
	3
	7
	5
	1







Table S4 (1/5). Mechanical ventilation characteristics during inhalation
	Study (Year)
	Mode
	VT 
(mL)
	RR (c/min)
	Tinsp/Ttot
(%)
	Flow insp (L/min)
	Insp pause (%)
	PEEP (cmH2O)
	FiO2
(%)
	Bias Flow (L/min)
	H-Humidif
	Inspired gas

	MacIntyre et al. (1985) [1]
	PCV or VCV
	800-1200
	6-12
	NR
	NR
	NR
	0 to 15
	NR
	NR
	NR
	N2-O2

	Girard et al. (1989) [2]
	NR
	NR
	NR
	NR
	NR
	NR
	0 to 18
	NR
	NR
	Yes
	N2-O2

	Fuller et al. (1990) [3]
	VAC
	400-800
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	No
	N2-O2

	Le Conte et al. (1993) [4]
	VCV
	750
	16
	NR, controlled
	NR
	NR
	NR
	< 40
	NR
	NR
	N2-O2

	Thomas et al. (1993) [5]
	VCV
	NR
	13 
(12-15)
	30 (25-33)
	NR
	17
 (10-20)
	NR
	59 
(30-80)
	NR
	Yes
	N2-O2

	O’Riordan et al. (1994) [6]
	VCV
	500-1000
	10-16
	25 ± 9
	40 to 50
	NR
	NR
	NR
	NR
	No
	N2-O2

	Fuller et al. (1994) [7]
	VAC
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	Yes
	N2-O2




Table S4 (2/5). Mechanical ventilation characteristics during inhalation (Continuation)
	Study (Year)
	Mode
	VT 
(mL)
	RR (c/min)
	Tinsp/Ttot
(%)
	Flow insp (L/min)
	Insp pause (%)
	PEEP (cmH2O)
	FiO2
(%)
	Bias Flow (L/min)
	H-Humidif
	Inspired gas

	Harvey et al. (1995) [8]
	VCV
	NR
	15 
(14-16)
	26 
(25-33)
	NR
	11
(10-20)
	NR
	NR
	NR
	Yes
	N2-O2

	Duarte et al. (1996) [9]
	VCV 
	500-800
	12-20
	14-20
	Constant, NR
	No
	NR
	30-50
	NR
	Yes
	N2-O2

	Harvey et al. (1997) [10]
	VCV
	NR
	15 
(14-16) 
	24 
(15-25)
	NR
	10
	NR
	NR
	NR
	Yes
	N2-O2

	Palmer et al. (1998) [11]
	VCV
	600-1000
	10-15
	NR
	Constant, 40
	NR
	NR
	NR
	NR
	No
	N2-O2

	Marik et al. (1999) [12]
	VCV
	590-750
	13
	>30
	NR
	NR
	4-5
	NR
	Off
	NR
	N2-O2

	Goldstein et al. (2002) [27]
	VCV
	300 
(15 mL/kg)
	15
	50
	Constant, 11
	20
	0
	21
	NR
	No
	N2-O2

	Wood et al. (2002) [13]
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	Off
	N2-O2

	Elman et al. (2002) [28]
	VCV
	300 
(15 mL/kg)
	15
	50
	Constant, 11
	20
	0
	21
	NR
	No
	N2-O2



Table S4 (3/5). Mechanical ventilation characteristics during inhalation (Continuation)
	Study (Year)
	Mode
	VT 
(mL)
	RR (c/min)
	Tinsp/Ttot
(%)
	Flow insp (L/min)
	Insp pause (%)
	PEEP (cmH2O)
	FiO2
(%)
	Bias Flow (L/min)
	H-Humidif
	Inspired gas

	Goldstein et al. (2002) [29]
	VCV
	300 
(15 mL/Kg)
	15
	50
	Constant, 11
	20
	0
	21
	NR
	No
	N2-O2

	Ferrari et al. (2003) [30]
	VCV
	300 
(15 mL/Kg)
	15
	50
	Constant, 11
	20
	0
	21
	NR
	No
	N2-O2

	Miller et al. (2003) [14]
	VAC or SIMV
	450-700
	12-18
	NR
	NR
	 NR
	NR
	30-50
	NR
	Yes vs No
	N2-O2

	Badia et al. (2004) [15]
	VCV
	NR (8-10 mL/Kg)
	NR
	NR
	NR
	NR
	0
	NR
	NR
	No
	N2-O2

	Klockare et al. (2005) [16]
	VCV and PSV
	530-830
	12-24
	NR
	NR
	NR
	NR
	30-45
	NR
	NR
	N2-O2

	Tonnelier et al. (2005) [31]
	VCV
	300 
(15 mL/Kg)
	15
	50
	Constant, 11
	20
	5
	21
	NR
	No
	N2-O2 vs He-O2

	Selting et al. (2008) [33]
	VCV
	NR
	NR
	NR
	NR
	NR
	NR
	 NR
	NR
	NR
	N2-O2




Table S4 (4/5). Mechanical ventilation characteristics during inhalation (Continuation)
	Study (Year) (Ref)
	Mode
	VT 
(mL)
	RR (c/min)
	Tinsp/Ttot
(%)
	Flow insp (L/min)
	Insp pause (%)
	PEEP (cmH2O)
	FiO2
(%)
	Bias Flow (L/min)
	H-Humidif
	Inspired gas

	Ferrari et al. (2008) [32]
	VCV
	300 
(15 mL/Kg)
	15
	50
	Constant, 11
	20
	5
	21
	NR
	No
	He-O2

	Ferrari et al. (2009) [34]
	VCV
	300 
(15 mL/Kg)
	15 
	50
	Constant, 11
	20
	5
	21
	NR
	No
	N2-O2

	Moraine et al. (2009) [17]
	VCV
	600
	12-13
	NR
	NR
	NR
	NR
	NR
	NR
	Off 
	N2-O2

	Luyt et al. (2009) [18]
	PCV or VAC
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	Yes
	N2-O2

	Lu et al. (2010) [35]
	VCV
	300 
(15 mL/Kg)
	15
	50
	Constant, 11
	20
	5
	21
	NR
	No
	N2-O2

	Luyt et al. (2011) [19]
	PCV or VAC
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	Yes
	N2-O2

	Lu et al. (2011) [20]
	VCV
	NR 
(8 mL/Kg)
	12
	50
	Constant, NR
	20
	NR
	NR
	NR
	No
	N2-O2





Table S4 (5/5). Mechanical ventilation characteristics during inhalation (Continuation)
	Study (Year) (Ref)
	Mode
	VT 
(mL)
	RR (c/min)
	Tinsp/Ttot
(%)
	Flow insp (L/min)
	Insp pause (%)
	PEEP (cmH2O)
	FiO2
(%)
	Bias Flow (L/min)
	H-Humidif
	Inspired gas

	Niederman et al. (2012) [21]
	VAC or PSV
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	Yes
	N2-O2

	Athanassa et al. (2012) [22]
	VAC
	500-600
	12-14
	50
	Constant, NR
	NR
	5
	NR
	NR
	No
	N2-O2

	Montgomery et al. (2014) [23]
	NR, 
SB mode
	551 ± 54
	NR
	NR
	NR
	NR
	5-12.5
	30-50
	≤ 2
	Yes
	N2-O2

	Boisson et al. (2014) [24]
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	N2-O2

	Guillon et al. (2015) [36]
	VCV
	NR (8-10 mL/Kg)
	15
	50
	Constant
	NR
	5
	50
	NR
	NR
	N2-O2

	Lee et al. (2016) [25]
	VCV
	NR 
(8 mL/Kg)
	10
	50
	NR
	NR
	NR
	NR
	NR
	NR
	N2-O2

	Dugernier et al. (2016) [26]
	VCV vs PSV
	530 ± 95 vs 585 ± 117
(8 mL/Kg)
	18 ± 2 vs 
14 ± 1
	32 vs 25
	32 ± 4 vs 44 ± 8
	No vs NA
	5
	NR
	10
	No
	N2-O2


Data expressed as mean ± standard deviation, median (25-75) interquartile range or (minimum-maximum). FiO2, inspired fraction of oxygen; NA, not applicable; NR, not reported; PSV, pressure support ventilation; RR, respiratory rate; VAC, volume assist control ventilation; VCV, volume-controlled ventilation; VT, tidal volume. 
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