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EIT-guided PEEP titration
Baseline: The EIT device (PulmoVista 500, Dräger Medical, Lübeck, Germany) was continuously monitored via a silicone belt with 16 electrodes positioned around the thorax at the 4th–6th intercostal space; the reference electrode was placed on the abdomen [26]. Before recruitment maneuvers, patients were ventilated according to the low PEEP/FiO₂ strategy for 10 minutes, targeting SpO₂ 88–95%, PaO₂ 55–80 mmHg, and MAP ≥65 mmHg. Patients were positioned supine and received deep sedation with neuromuscular blockade to maintain a Richmond Agitation-Sedation Scale (RASS) score less than or equal to −3, ensuring complete suppression of spontaneous respiratory efforts. Mechanical ventilation was then switched to pressure-controlled ventilation (PCV) mode with a driving pressure of 15 cmH₂O, while all other ventilatory parameters were kept unchanged.
Step 1: PEEP was increased in 5 cmH₂O increments every minute from 10 to 15, 20, and 25 cmH₂O, with a maximum pressure limit of 40 cmH₂O.
Step 2: After the recruitment maneuver at the final PEEP level, recomended PEEP was determined. PEEP was first set to 20 cmH₂O and then decreased by 2 cmH₂O every 30 seconds to 6 cmH₂O. Recomended PEEP was defined as the intersection of the overdistension and collapse curves as measured by EIT. When the intersection between the overdistension and collapse curves fell between two PEEP levels, we selected the higher PEEP level. This decision was based on the rationale that a slightly higher PEEP may better prevent alveolar derecruitment while maintaining acceptable overdistension.
Step 3: Once optimal PEEP was identified, a second recruitment maneuver was performed at 25 cmH₂O for 1 minute, followed by setting PEEP at the optimal level. The patient was then returned to the previous ventilation mode, and PEEP was adjusted according to EIT guidance.
Discontinuation criteria: Recruitment maneuvers were stopped if persistent hypotension (MAP decrease >15 mmHg) or persistent hypoxemia (SpO₂ <85% for ≥1 min) occurred. Ventilator settings were then returned to pre-maneuver values. Recruitment was repeated during the acute phase if SpO₂ dropped <90% and did not improve with PEEP/FiO₂ adjustments, or after airway pressure loss (e.g., suctioning, nebulization, bronchoscopy, or ventilator disconnection).
PEEP was maintained at a constant level for 24 hours after titration unless emergency adjustments were required (SpO₂ < 90% or hemodynamic deterioration). Thereafter, PEEP was gradually reduced (by 2 cmH₂O every 6–8 hours) when the PaO₂/FiO₂ ratio exceeded 200 with FiO₂ < 0.5.
Control group
Routine recruitment maneuvers were not performed. PEEP was set according to the same low FiO₂–PEEP table of the ARDSnet protocol to achieve SpO₂ 88–95% and PaO₂ 55–80 mmHg.
Lower PEEP/higher FiO2 table
	FiO2
	0.3
	0.4
	0.4
	0.5
	0.5
	0.6
	0.7
	0.7
	0.7
	0.8
	0.9
	0.9
	0.9
	1.0

	PEEP
	5
	5
	8
	8
	10
	10
	10
	12
	14
	14
	14
	16
	18
	18 – 24


2. Weaning from Mechanical Ventilation in ARDS Patients
Patients were evaluated daily for readiness to wean once the underlying cause of respiratory failure showed improvement and the following criteria were met:
· PaO₂/FiO₂ ≥ 200 with FiO₂ ≤ 0.4 and PEEP ≤ 8 cmH₂O
· pH ≥ 7.30 and PaCO₂ within acceptable limits for the patient
· Hemodynamic stability without or with minimal vasopressor support (norepinephrine ≤ 0.05 µg/kg/min)
· Adequate spontaneous respiratory effort and protective cough reflex
· No significant sedation or neuromuscular blockade; patient responsive and cooperative (RASS −1 to 0)
· Body temperature < 38.5°C and no active sepsis requiring high ventilatory support
Spontaneous Breathing Trial (SBT)
If readiness criteria were met, a 30–60-minute SBT was performed using one of the following modes:
· Pressure support ventilation (PSV): pressure support 5–7 cmH₂O, PEEP 5 cmH₂O, FiO₂ ≤ 0.4, or
· T-piece trial for selected patients with stable oxygenation and minimal secretions.
During SBT, the following parameters were continuously monitored:
· Respiratory rate < 35 breaths/min
· SpO₂ ≥ 90%
· Heart rate < 140 bpm and within ±20% of baseline
· Systolic blood pressure 90–180 mmHg
· Absence of diaphoresis, agitation, or accessory muscle use
Failure of the SBT (any criterion exceeded) resulted in termination of the trial, reinstitution of previous ventilator settings, and reassessment after 24 hours.
Extubation Criteria
Patients who successfully completed the SBT and met the following criteria were considered for extubation:
· Effective cough and ability to clear secretions
· Adequate mental status to protect the airway
· Hemodynamic stability and satisfactory gas exchange (PaO₂ ≥ 60 mmHg with FiO₂ ≤ 0.4, PEEP ≤ 5 cmH₂O)
Post-Extubation Care
Following extubation, patients were closely monitored for 24 hours.
· Supplemental oxygen was administered as needed to maintain SpO₂ ≥ 92%.
· High-flow nasal cannula (HFNC) or non-invasive ventilation (NIV) was used in high-risk patients to prevent reintubation, according to clinician judgment.
Weaning Failure
Reintubation or need for NIV/HFNC due to respiratory failure within 48 hours after extubation was defined as weaning failure.
3. Sample size calculation: Apply the formula for calculating sample size in studies with two mean values:

Accept a type I error rate of about 5% (i.e., α = 0.05) and a type II error probability β = 0.2; the constant C = 7.85. Based on Jimenez's study, the mean Cstat value according to the EIT guidelines is µ1 = 39.56 ml/cmH2O, and according to the ARDS network table, it is µ2 = 34.62 ml/cmH2O, with a standard deviation of σ = 7.68 ml/cmH2O, resulting in an ES = 0.64. Using this, the sample size calculated by the formula is n ≈ 38 patients per group, with a minimum total of 76 patients in the study.






	Table S1. Baseline ventilatory and arterial blood gas parameters of patients

	
	EIT group 
(n=56)
	Control group 
(n=52)
	p-value

	Ventilatory
	
	
	

	Vt (ml/PBW)
	6.73  0.93
	6.95  1.02
	0.254 α

	PEEP (cmH2O)
	8 [5, 12]
	8 [5, 12]
	0.077 β

	Pplat (cmH2O)
	26.36  2.76
	26.60  1.82
	0.638 α

	Pdriv (cmH2O)
	19.48  3.31
	19.63  2.41
	0.745 α

	Cstat (ml/cmH2O)
	21.21  5.36
	20.48  3.19
	0.686 α

	Arterial blood gas

	pH
	7.34  0.12
	7.34  0.14
	0.813 α

	pCO2 (mmHg)
	40.04  19.4
	46.04  18.17
	0.101 α

	HCO3 (mmol/L)
	21.40  7.25
	23.65  6.29
	0.089 α

	PaO₂/FiO2 (mmHg)
	100.29  31.14
	108.97  38.08
	0.198 α

	Data are expressed as mean ± SD or median [IQR];  SOFA, Sequential Organ Failure Assessment; ARDS,  Acute respiratory distress syndrome;
α Student’s t test; β Mann‒Whitney U test


	Table S2. Other outcomes and ventilation strategies in the two groups

	Outcomes
	EIT group
(n = 56)
	Control group
(n = 52)
	p-value

	 non-Pulmonary SOFA Day 1
 non-Pulmonary SOFA Day 2
	-2 [-2, 0]
-2 [-3, 0]
	-1 [-2, 0]
-1 [-2, 0]
	0.030 β
0.026 β

	PaO2/FiO2 (mmHg)
	
	
	

	Day 3
	193.96  72.50
	180.91  73.72
	0.363 β

	Day 5
	202.80  83.27
	192.18  77.20
	0.521 β

	Day 7
	214.91  95.10
	205.14  64.66
	0.591 β

	Vasopressors, n (%)
	47 ( 83.90)
	44 (84.60)
	0.922 γ

	Diuretics, n (%)
	51 (91.10)
	47 (90.40)
	0.902 γ

	Data are expressed as median [IQR]; SOFA, Sequential Organ Failure Assessment; ICU, Intensive Care Unit; MV, Mechanical Ventilation; ECMO, Extracorporeal Membrane Oxygenation;
β Mann‒Whitney U test; γ Chi-squared test






	Table S3. Adverse Event during PEEP titration

	Adverse Event
	Results
(n=56)

	Cardiovascular
	

	Cardiac arrest (%)
	0

	Arrhythmia (%)
	2 (3.57)

	Hypertension (%)
	1 (1.79)

	Hypotension (%)
	4 (8.93)

	Respiratory
	

	Barotrauma (%)
	0

	Desturation (%)
	2 (3.57)





