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Table S1 : Inclusion and exlusion criteria
	Inclusion criteria
	Exclusion criteria

	· Patient ≥ 18 years
· Intubated and under mechanical invasive ventilation for at least 24 hours or under NIV for more than 12 hours a day or under continuous HFNO oxygen therapy for more than 24 hours or alternating NIV/HFNO.
· Patient or next of kin who has expressed consent to participate in the study
	· Tracheotomized patient
· Patient with absolute contraindication to sitting in a chair:
· Deep vein thrombosis not effectively anticoagulated
· Fracture or orthopaedic disorder contra indicating mobilization
· Lung Embolism
· Hemodynamic instability with Average Arterial Pressure < 65 mmHg or a vasopressor amine dose greater than 0.5 ug/kg/min
· Pregnant or breastfeeding woman
· Therapeutic limitation with decision of non-reintubation in case of extubation failure
· Non-affiliated or non-beneficiary patient of a social security scheme
· Person deprived of liberty by judicial or administrative decision
· Person under guardianship or curators
· Patient already included in the study


NIV Non invasive ventilation, HFNO High Flow Nasal Oxygen, mmHg Millimeter of mercury,

Table S2 : Predefined transitory contraindication for armchair position
	1. Systolic blood pressure greater than 180 mmHg

	2. Mean arterial pressure less than 65 mmHg despite the use of vasopressor amines

	3. Noradrenaline dosage greater than 0.5 μg/kg/min

	4. Heart rate greater than 135 bpm or less than 45 bpm

	5. Respiratory rate less than 8 or greater than 36 cpm

	6. SpO2 less than 90% (88% if COPD)

	7. Anemia with hemoglobin less than 7 g/dL

	8. Agitation with RASS score greater than 1

	9. Suspected or proven myocardial ischemia by ECG

	10. Hemodialysis or hemodiafiltration in progress that cannot be postponed for three hours


mmHg Millimeter of mercury, bpm beats per minute, cpm cycle per minute, SpO2 Pulse oxygen saturation, COPD Chronic Pulmonary Obstructive Disease, RASS Richmond Agitation Sedation Scale, ECG Electrocardiogram
Some items overlap with exclusion criteria because they represent the same clinical risk domain; Table S1 refers to persistent/structural contraindications at screening, whereas Table S2 refers to transient day-of-procedure safety criteria.

[bookmark: _Hlk224631308]Table S3 : Non-exhaustive predefined list of adverse events
	1. Systolic blood pressure >180 mmHg despite treatment for more than 5 consecutive minutes

	2. Mean arterial pressure is less than 65 mmHg despite the use of amines for more than 5 consecutive minutes

	3. An increase in norepinephrine dosage greater than 0.5 μg/kg/min

	4. Heart rate greater than 135 bpm for more than 5 consecutive minutes

	5. Heart rate less than 45 bpm for more than 5 consecutive minutes

	6. Respiratory rate greater than 36 or an increase of more than 50% from baseline for more than 5 consecutive minutes

	7. SpO2 <90% (88% if COPD) for more than 5 consecutive minutes

	8. Agitation with a RASS score greater than 1 for more than 5 consecutive minutes

	9. Suspected or proven myocardial ischemia by ECG

	10. Dyspnea greater than 4/10 as reported by the patient

	11. Accidental extubation

	12. Severe fatigue as reported by the patient

	13. Pain related to sitting position that is not relieved by appropriate pain medication

	14. Patient fall

	15. Removal of an arterial catheter

	16. Removal of a central venous catheter

	17. Other : ………………………………….


mmHg Millimeter of mercury, bpm beats per minute, cpm cycle per minute, SpO2 Pulse oxygen saturation, COPD Chronic Pulmonary Obstructive Disease, RASS Richmond Agitation Sedation Scale, ECG Electrocardiogram
Table S4: Sedation and analgesia exposure before the study day and administered on the procedure day in the per-protocol population
	
	ARMCHAIR group
	BED group
	SMD

	
	n=136
	n=130
	

	Patients receiving specific therapy during ICU stay, before study dayb
	
	
	

	Continuous IV sedation and/or analgesia
	87 (64%)
	82 (63%)
	0.05

	Continuous IV myorelaxant
	51 (38%)
	57 (44%)
	0.17

	Number of days receiving specific therapy during ICU stay, before study daya
	
	
	

	Continuous IV midazolam 
	0 (0, 4)
	0 (0, 5)
	0.02

	Continuous IV sufentanyl/fentanyl 
	2 (0, 7)
	2 (0, 9)
	0.01

	Continuous IV propofol 
	0 (0, 3)
	0 (0, 3)
	0.01

	Continuous IV myorelaxant
	0 (0, 2)
	0 (0, 3)
	0.02

	Patients receiving sedation/analgesia during study procedureb
	4 (3%)
	3 (2%)
	0.03

	Medications and doses (individual cases)
	1. Propofol 40mg/h;
2. Fentanyl 20ug/h;
3. Fentanyl and Midazolam 60ug/h et 0.6mg/h;
4. Sufentanyl 10,1 ug/h
	1. Fentanyl 30ug/h;
2. Remifentanyl 200ug/h;
3. Remifentanyl 118 ug/h
	


SMD Absolute Standardized Mean Difference, ICU Intensive Care Unit, IV Intravenous, 
a median (IQR)
b count (percents)
Standardized mean differences are reported as absolute values; values >0.2 suggest meaningful imbalance.

	
	ARMCHAIR group
	BED group

	First arterial blood gas analysis
	n=136
	n=130

	pH
	7.47 (7.44, 7.50)
	7.47 (7.44, 7.51)

	PaO2 
	80 (72, 97)
	80 (69, 95)

	PaCO2 
	38 (35, 43)
	39 (35, 45)

	HCO3
	28 (26, 30)
	27 (26, 32)

	Lactates
	1.1 (0.9, 1.4)
	1.1 (0.8, 1.4)

	SaO2
	98 (96, 99)
	98 (96, 99)

	Second arterial blood gas analysis
	n=135
	n=128

	pH
	7.47 (7.44, 7.50)
	7.48 (7.44, 7.51)

	pO2
	86 (72, 107)
	78 (70, 90)

	pCO2
	36 (33, 41)
	38 (35, 44)

	HCO3
	27 (25, 30)
	29 (26, 32)

	Lactates
	1.4 (1.0, 1.7)
	1.1 (0.8, 1.4)

	SaO2
	98 (96, 99)
	98 (95, 99)


Table S5: Arterial blood gas values in the per-protocol population
PaO2 Arterial oxygen partial pressure, PaCO2 Arterial dioxyde cardon partial pressure, HCO3 Bicarbonates, SaO2 Arterial oxygen saturation.
Variables are presented as median (IQR)



Table S6: Implementation and feasibility variables during the procedure day in the per-protocol population
	
	ARMCHAIR group
	BED group
	p-value

	
	n=136
	n=130
	

	Daily maximal ICU Mobility Scalea
	4 (2, 5)
	4 (2, 5)
	0,977

	Passive transferb
	74 (54%)
	Not applicable
	

	Active transferb
	62 (46%)
	Not applicable
	

	Number of healthcare providers required for transferb 
	2 (2, 2)
	Not applicable
	

	Pelvic belt useda
	76 (56%)
	Not applicable
	

	Repositioning during the 3h-intervention period
	0
	0
	


ICU Intensive Care Unit.
a median (IQR)
b count (percents)
Passive transfer includes mechanical lift-assisted transfer or manual passive transfer. Active transfer refers to standing and active stepping/pivoting with patient participation. ICU Mobility Scale corresponds to the maximal level reached during the study day. Between-group p-value is provided for descriptive purposes (Mann–Whitney U test, two-sided).

Table S7: Primary outcome analysis with adjustment for potentially imbalanced baseline characteristics
	
	Estimated marginal mean PaO2/FiO2 ratio (95%CI)
	P for between-group comparison
	P for interaction between randomization group and time

	
	At Baseline
	After positioning
	At baseline
	After positioning
	

	ITT analysis 
	
	
	
	
	0.002

	ARMCHAIR group 
	237 (199; 275)
	250 (212; 287)
	0.32
	0.003
	

	BED group 
	226 (188; 265)
	213 (175; 251)
	
	
	

	Per-protocol analysis 
	
	
	
	
	<0.001

	ARMCHAIR group 
	237 (199; 275)
	251 (214; 289)
	0.37
	0.003
	

	BED group 
	228 (189; 266)
	215 (176; 253)
	
	
	

	Complete-case analysis 
	
	
	
	
	<0.001

	ARMCHAIR group 
	237 (199; 275)
	251 (213; 289)
	0.42
	0.004
	

	BED group 
	228 (189; 267)
	215 (176; 253)
	
	
	


PaO2 Arterial oxygen partial pressure, FiO2 Fraction of inspired oxygen; CI Confidence Interval; ITT Intention to treat, BMI Body Mass Index.
Variables are presented as median (IQR)
Analyses were adjusted for the variables used for stratification (BMI < or ≥35 ; mode of respiratory support at the time of randomization) and for baseline clinical characteristics showing an SMD > 0.2 and present in more that 5% of patient in either group(see. Methods section), namely, resuscitated cardiac arrest as the cause of ICU admission, active hematologic malignancy, and number of days with transfer to armchair before the study day (see. Table 1).


Table S8 : Study procedure duration according to onset of non serious adverse event in the per-protocol population
	
	ARMCHAIR group
n=136
	BED group
n=130
	P value
between group comparison

	Study procedure duration (hours)
	
	
	

	No adverse event
	3.1 (2.9-3.3)
	3.1 (3.0-3.3)
	0.85

	At least one adverse event
	2.9 (2.3-3.2)
	3.0 (2.8-3.2)
	0.052

	P-value intra-group comparison
	<0.001
	0.007
	


Variables are presented as median (IQR)

Table S9: Hemoglobin and oxyhemoglobin at start and end of procedures in the complete case population
	
	ARMCHAIR group
	BED group
	p-value

	
	n=135
	n=128
	

	Hemoglobin at start, g/dL
	11.8 (9.9; 13.4)
	11.6 (9.5; 13.2)
	0.6747

	Hemoglobin at end, g/dL
	12.0 (10.2; 13.8)
	11.6 (9.6; 13.3)
	0.1382

	Oxyhemoglobin at start, %
	95.4 (93.9; 96.6)
	95.1 (93.0; 96.2)
	0.0792

	Oxyhemoglobin at end, %
	95.8 (93.7; 96.8)
	95.0 (93.4; 96.3)
	0.0058


Values are median (IQR). Between-group p-values are provided for descriptive purposes (Mann–Whitney U test, two-sided).

Table S10 : Within-patient change in PaO₂/FiO₂ (after - before positioning) in the complete-case population, stratified by respiratory support modality and BMI category
	
	
	Evolution of P/F ratio, mmHg, mean (95% CI)

	Respiratory support mode
	BMI ≥35 kg/m2
	ARMCHAIR group
	BED group

	HFNO
	No
	n=78
	n=76

	
	
	+17 (+3, +31)
	-13 (-24, -2)

	Pressure support
	No
	n=28
	n=26

	
	
	+23 (-8, +54)
	-23 (-49, +3)

	NIV
	No
	n=1
	n=2

	
	
	+58 (Not estimable)
	+3 (-340, +346)

	HFNO
	Yes
	n=17
	n=18

	
	
	-5 (-36, +26)
	-3 (-36, +30)

	Pressure support
	Yes
	n=8
	n=5

	
	
	-3 (-58, +52)
	-23 (-68, +22)

	NIV
	Yes
	n=3
	n=1

	
	
	-11 (-206,+185)
	-9 (Not estimable)


P/F PaO2/FiO2 ratio, 95%CI 95% Confidence Interval, BMI Body mass index, HFNO High Flow Nasal Oxygen, n Number of paired PaO₂/FiO₂ measurements available for calculating within-patient change.
Values represent the observed within-patient change in PaO₂/FiO₂ (after - before positioning) summarized as mean (95% CI) within each stratum. Linear mixed models incorporating the interaction term between strata, group of randomization and time did not show better fit neither in the imputed ITT population or in the complete-case population (likelihood ratio test p>0.999 and p=0.297, respectively). This indicates no evidence that the treatment effect differed across strata. For this reason, we did not include p values for the intervention effect in each stratum. Non Invasive Ventilation strata were very small sample sizes (n=4 and n=3 in armchair and bed group, respectively), precluding meaningful interpretation. This table is descriptive and not intended for inferential subgroup conclusions.

Table S11. Crossings of clinically relevant PaO₂/FiO₂ thresholds during the 3-hour procedure in the complete case population
	P/F Threshold (mmHg)
	Direction of crossing
	ARMCHAIR group
	IN-BED group

	
	
	n=135
	n=128

	100
	≤100 → >100
	3 (2%)
	4 (3%)

	
	>100 → ≤100
	2 (1%)
	1 (1%)

	200
	≤200 → >200
	15 (11%)
	2 (2%)

	
	>200 → ≤200
	10 (7%)
	15 (12%)

	300
	≤300 → >300
	14 (10%)
	1 (1%)

	
	>300 → ≤300
	5 (4%)
	9 (7%)


P/F PaO2/FiO2 ratio, mmHg Millimeter of mercury
Values are presented as count (percents)

Table S12. PaO₂/FiO₂ before and after the 3-hour procedure according to armchair transfer type (passive or active) in complete case population
	
	Passive transfer
	Active transfer
	P value
between group comparison

	
	n=73
	n=62
	

	P/F at start (mmHg)
	215 (175, 280)
	201 (155, 252)
	0.14

	P/F at end (mmHg)
	231 (175, 323)
	225 (170, 260)
	0.560

	P-value intra-group comparison
	0.029
	0.104
	


P/F PaO2/FiO2 ratio, mmHg Millimeter of mercury
Values are median (IQR)
Passive transfer includes mechanical lift-assisted transfer or manual passive transfer. Active transfer refers to standing/stepping with patient participation. p-values are exploratory (Mann–Whitney U test, two-sided for between group comparison and Wilcoxon signed rank for pairwise comparisons) comparing passive vs active transfers; transfer type was not randomized.
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