Supplementary material
Method
Implementation of the initial SBT before enrollment 
The initial SBT before enrollment was performed by the physician in charge (as research assistant) following the local protocol. In order to ensure the quality of screening, all the physicians in the ICU of Zhongda hospital were trained by the researchers, with emphasizing the content of the local clinical protocol for ventilator weaning and the study protocol. Training was repeated every 3 months. Trained and qualified physicians in charge participated in the screening of the patients under the supervision of the study team. Patients with mechanical ventilation were screened daily for possible of the initial SBT. The initial SBT was performed if (1) improvement of the underlying condition that required mechanical ventilation, (2) PaO2/FIO2 ≥ 200 mmHg; PEEP ≤ 5 cm H2O FIO2, ≤ 50%, and respiratory frequency < 35 breath/min, (3) hemodynamic stability (heart rate < 140 beats/min, no vasopressors required or < 5 μg.kg-1.min-1 dopamine/dobutamine, or < 0.2 μg.kg-1.min-1 norepinephrine), (4) no / low sedation (RASS≥-2). A 30-minute SBT was conducted with continuous positive airway pressure (CPAP) of 5 cm H2O or with a pressure support ventilation with inspiratory pressure of 7 cmH2O and 5 cmH2O of PEEP at the prescribed level of FIO2. SBT failure was defined if any of the following criteria is reached.  (1) SpO2 <90%; PaO2 <60 mm Hg; increase in PaCO2 >10 mm Hg, (2) heart rate changed >20%; systolic blood pressure (BP) > 180 or < 90 mm Hg; BP changed > 20%; vasopressors required, (3) respiratory rate >35 breaths/min; Vt < 4 ml/kg, (4) somnolence, coma, agitation, anxiety, diaphoresis, and other onset or worsening of discomfort deemed by the clinical team, resumed mechanical ventilation. Patients who were able to tolerate the 30-minute SBT without reaching the exclusion criteria and demonstrate adequate cough were extubated. Cough was evaluated by placing a white card about 1.5 cm away from the end of the endotracheal tube and asking the patient to cough (3 to 4 times). Adequate cough was considered if wetness appeared on the card. Patients who did not successfully completing the initial SBT and who successfully completing the initial SBT but without adequate cough strength were reconnected and randomized to either NAVA or PSV group. Patients able to tolerate the 30-minute SBT and demonstrate adequate cough were extubated. Decisions related to tracheostomy, post-extubation NIV and reintubation were made by clinical team.
Method of randomization
One hundred sequentially numbered envelopes and computers generated random numbers (1:1 randomization) were prepared and enveloped by a research nurse (not participating in study). The randomization schedule was concealed from the investigators by third-party allocation. Patients were screened by the physician in charge who assessed the eligibility of the patients and communicated with the research team. The research team reevaluated eligibility, obtained informed consent, and enrolled the patient. After enrollment, each patient was randomized by the independent research nurse who opened the sequentially numbered envelope containing the randomization assignment.
Criteria and practice for post-extubation non-invasive ventilation
Post-extubation NIV is applied if: (1) Hypercapnia: increase in PaCO2 >10 mm or pH <7.32 for COPD patients, (2) Hypoxemia: SpO2 < 90%. Noninvasive ventilation was started at an inspiratory positive airway pressure of 5 cm H2O, increasing to a maximum inspiratory pressure of 20 cm H2O, aiming to achieve an expiratory tidal volume between 6 and 8 ml / kg of predicted bodyweight and a respiratory rate lower than 30/min. PEEP and inspired oxygen fraction were titrated to maintain an SpO2 of at least 90%. Prophylactic NIV was not applied. 
Criteria for reintubation

The following criteria were used for reintubation: loss of consciousness or psychomotor agitation hindering nursing care and requiring sedation, severe hemodynamic instability (defined by systolic arterial blood pressure below 90 mmHg or mean arterial blood pressure below 65 mmHg) despite fluid resuscitation or need for vasopressors, respiratory or cardiac arrest, massive aspiration, persistent inability to clear respiratory secretions, heart rate of less than 50/min with loss of alertness, or two of the following criteria: frank worsening of respiratory distress under NIV, SpO2 remaining below 90% despite FIO2 100%, respiratory rate > 40 breaths per minute, or pH <7.25. 

Criteria for patients could be switched to assist-control ventilation 
Patients could be switched to assist-control ventilation (pressure assist-control) when they met the following criteria: respiratory distress with respiratory rate > 35 breaths/min, hypoxaemia with SpO2 < 90% or hypercapnic acidosis with pH < 7.2 despite optimization of ventilator settings; severe hypotension with systolic blood pressure < 90mmHg, shock that required fluid resuscitation or norepinephrine > 0.5 μg.kg-1.min-1 or severe arrhythmias; need for sedation (i.e. severe agitation); medical procedures that required controlled mechanical ventilation; physician judgement for patient safety at night.
Analgesia and sedation during weaning

In the both NAVA and PSV groups, analgesia and sedation were managed to achieve the desired level of analgesia and sedation. The analgesia target level was a Critical-Care Pain Observational Tool (CPOT) score of 0 to 2, and the sedation goal was a Richmond Agitation Sedation Scale (RASS) score of −2 to 0. According to the local sedation procedure, CPOT and RASS scores were assessed and recorded every 2 h (or more frequently when indicated or 30 minutes after dose adjustment) by the nursing staff, who adjusted the dosages of analgesic and sedative drugs to maintain the analgesia and sedation target level. Bolus of propofol was used to deal with acute agitation, and following sedation target level was reevaluated.  
Diagnostic criteria of VAP
VAP was defined as pneumonia that arises more than 48-72 hours after endotracheal intubation or less than 48 hours after extubation. Diagnosis of pneumonia should meet the following criteria: new or progressive infiltrates on chest radiograph; at least two or more of the following clinical findings suggesting infection: new onset of fever, oral temperature T>38.3(C or T<36(C; purulent sputum; WBC > 12×109/L or <4×109/L, or bands >10%.

Patient-ventilator asynchrony and EAdi-derived variables

In order to quantify patient-ventilator interaction, airway pressure, flow and EAdi were acquired during a 30 min time window in the first 24 hours after randomization at 100 Hz from the ventilator via an RS 232 interface connected to a computer. Data were stored for later offline analysis (Servo tracker software, Maquet, Solna, Sweden). In order to quantify trigger and cycle-off asynchrony, breath-by-breath analysis was performed on the acquired data in the last 5 minutes of each recorded period. Neural inspiratory time (Tin) was calculated between the onset of EAdi and the return to 70 % of peak Eadi. Neural expiratory time (Ten) was calculated as the time between the return to 70 % of peak EAdi and the onset of the next EAdi. Trigger error was measured as the time difference between the onset of the EAdi and the ventilator inspiratory flow. Cycle-off error was calculated between time points for early decrease in airway pressure and 30 % decline from peak EAdi.1 Ineffective efforts, double triggering, auto-triggering, premature cycling and late cycling were quantified off-line by the two same investigators according to previously published definitions.2 Ineffective effort was defined as presence of a characteristic EAdi activity not followed by a ventilator-delivered pressurization. Double triggering was defined as two respiratory cycles due to a biphasic EAdi signal. Auto-triggering was defined as a cycle delivered by the ventilator in the absence of EAdi signal. Late cycling was defined as duration of pressurization at least twice as long as the patient’s neural inspiratory time. Premature cycling was defined as an inspiratory time less than one-half the mean neural inspiratory time. Asynchrony index, defined as the number of asynchrony events divided by the total neural respiratory rate computed as the sum of the number of ventilator cycles (triggered or not) and of wasted efforts: asynchrony Index (expressed in percentage) = number of asynchrony events/total respiratory rate × 100. The number of episodes of each type of asynchrony was reported as the total number of each event per minute. A global asynchrony index (AI) was computed as published previously,3 defined as the number of asynchrony events divided by the number of breaths computed as the sum of the number of ventilator cycles (triggered or not) and of wasted efforts: asynchrony index (expressed in percentage) = number of asynchrony events/total respiratory rate × 100. The peak and mean inspiratory EAdi for entire inspiration were calculated. Total inspiratory EAdi time product per minute was calculated as mean EAdi × Tin × Neural respiratory rate.

Data analysis
When designing the study, we defined the primary outcome as duration of weaning, which was also described in the clinical registry (clinicaltrials.gov). However, during active recruitment a senior scientist suggested to change the primary end point, which was initially accepted by the study team and accordingly modified in the clinical trial registry. However, after later discussion we decided to keep the primary end point as initially formulated (weaning duration) and again adapted the registration. This was done before any statistical analysis was performed.

Results

Patient-ventilator asynchrony and EAdi-derived variables

Forty-five patients (19 patients in NAVA group and 26 patients in PSV group) did not have data for patient-ventilator interaction and were excluded from the analysis for this end point. Data for patient-ventilator interaction analysis are available for 54 patients (28 patients in NAVA group and in 26 patients in PSV group). In other patients, signals could not be obtained due to the unavailability of Servo tracker software or research personnel.
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