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Methods
Readiness criteria to initiate a spontaneous breathing trial (SBT)
A SBT was initiated as soon as all the four following criteria were present [1]:
1) adequate oxygenation as stated by a SpO2  90 % on a fraction of inspired oxygen (FiO2)  40 % and positive end expiratory pressure (PEEP)  8 cmH2O, 
2) adequate pulmonary function as stated by a respiratory rate  35/min, 
3) a cooperative cognitive state, 
4) stable cardiovascular status as stated by a systolic arterial blood pressure of 90-160 mmHg without or minimal vasopressors and heart rate 140/min. 
Exclusion criteria
Exclusion criteria were related to any contra-indications or impossibility to perform magnetic stimulation of the phrenic nerves among the following: cardiac pacemaker or implanted defibrillator, cervical implants, use of neuromuscular blocking agents within the 24 hours preceding the diaphragm function assessment (with the exception of succinylcholine used during rapid-sequence induction of anaesthesia for intubation), pre-existing neuromuscular disorders, factors possibly interfering with tracheal pressure measurements in response to phrenic stimulation (multiple functioning chest drains, intrinsic positive end expiratory pressure). Intrinsic positive end expiratory pressure was found when at relaxed end-expiration, the endotracheal pressure could not reach the zero baseline while the endotracheal tube was disconnected from the ventilator, manually occluded and by checking the absence of respiratory effort. Finally, age less than 18 years, known pregnancy, and a decision to withhold life-sustaining treatment were also exclusion criteria.
Criteria defining SBT failure
The presence of at least one of the five following criteria defined SBT failure [1]:
1) blood oxygen saturation (SpO2) of < 90 % with a fraction of inspired oxygen (FiO2) ≥ 50 %, 
2) acute respiratory distress (RR  ≥ 40/min, agitation, cyanosis), 
3) systolic arterial blood pressure ≥ 180 mmHg or increase by   20 %,
4) heart rate  140/min or increase by  20 %, 
5) respiratory acidosis defined as pH  7.32 with an arterial carbon dioxide tension (PaCO2) ≥ 50 mmHg. 
If none of these failure criteria was present, the SBT was considered as successfully completed and the patient was extubated. The decision was ultimately taken by the attending physician. 
Description of the phrenic nerves stimulation technique
Diaphragm pressure generating capacity was assessed in terms of the changes in endotracheal tube pressure induced by bilateral phrenic nerve stimulation during airway occlusion (Ptr,stim) as it has been already described elsewhere [2–4]. Phrenic nerve stimulation was performed by bilateral anterior magnetic stimulation. Briefly, two figure-of-eight coils connected to a pair of Magstim® 200 stimulators (The Magstim Company, Dyfed, UK) were positioned immediately posterior to the sternomastoid muscles at the level of the cricoid cartilage. Stimulations were delivered at the maximum output intensity of the stimulator (100%) that is known to result in supramaximal phrenic contraction [3,5–7]. The patients were studied in a standardized semi-recumbent position, as follows: end-expiratory pressure was set to zero and the patient was allowed to exhale during an end-expiratory pause. While the endotracheal tube was manually occluded, bilateral anterolateral magnetic stimulation was performed. The absence of active respiratory efforts in response to stimulation was determined by checking the stability of the airway pressure signal. Two operators were required to achieve both stimulation and measurements. After positioning the coils, at least three stimulations were performed at 100% of maximal output allowed by the stimulator. Stimulations were separated by at least 60-sec to avoid superposition. The average of three measures was taken into account for analysis. Ptr,stim was defined as the amplitude of the negative pressure wave following stimulation, taken from baseline to peak. It was measured at the proximal external end of the endotracheal tube, using a linear differential pressure transducer (MP45 ± 100 cmH2O, Validyne, Northridge, Calif., USA). The pressure signal was sampled and digitized at 100 Hz (MP30, Biopac Systems, Santa Barbara, Calif., USA or Powerlab, AD Instruments, Bella Vista, Australia) for subsequent data analysis.
Description of the diaphragm ultrasound technique
Ultrasound measurements were performed by two investigators after a 2 months training session in diaphragmatic ultrasound. Inter-observer reliability of the ultrasound measurements has been described elsewhere [8].
 Ultrasound assessment of the diaphragm thickening was performed using a 4-12 MHz linear array transducer (Sparq ultrasound system, Phillips, Philips Healthcare, Andover, MA, USA). As previously reported [9,10], the probe was placed perpendicular to the right chest wall, at the midaxillary line between the 9th and 10th right intercostal spaces (at the level of the zone of apposition) and the right diaphragm was identified as a three-layered structure comprising two hyperechoic lines representing the pleural and peritoneal membranes and an middle hypoechoic layer representing the diaphragmatic muscle fibers. Using M-mode at a sweep speed of 10 mm/s, at least three spontaneous quiet breathing cycles were recorded and the image was frozen. Diaphragm thickness was measured at end-expiration (Tdi,ee) and end-inspiration (Tdi,ei) using electronic calipers. The thickening fraction of the diaphragm (TFdi) was calculated offline as (Tdi,ei – Tdi,ee)/ Tdi,ee. 
For all measurement, at least three valid breathing cycles were recorded, and the average of the individual values was reported. Ultrasounds were performed by one of the investigators (either B.P.D or M.D.).




Results
Figure E1. Flow chart of the study.
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