Additional file 1. Patient-ventilator asynchronies
Briefly, patient-ventilator asynchrony occurs when the phases of breath delivered by the ventilator do not match those of the patient. To meet the patient’s demands, the ventilator’s inspiratory time and gas delivery must match the patient’s neural inspiratory time [E1]. There are different types of patient-ventilator asynchronies. Among the most prevalent are ineffective inspiratory efforts, double cycling (DC), short cycle, and prolonged cycle. Figure E1 shows some common forms of patient-ventilator asynchronies.
Asynchronies were detected by BetterCare™ software (Barcelona, Spain), which continuously records airflow, airway pressure, and tidal volume from admission to extubation or death. The software computed the asynchrony index (AI), defined as the number of asynchronous events described above divided by the total number of ventilator cycles (machine- or patient-triggered) plus the total number of IEE multiplied by 100 [E2].
Double cycling
Double cycling, also named double triggering or breath stacking, consists of a sustained inspiratory effort that persists beyond the ventilator's inspiratory time, triggering a second ventilator breath, which may or may not be followed by a short expiration, where all or part of the volume of the first breath is added to the second breath [E3]. The resulting larger-than-expected tidal volume could cause ventilator-induced lung injury [E4-E6].
Detection of DC was based on previously used mathematical calculations [E3, E6-E7]. The system Better Care™ identifies DC when 1) expiratory time is ≥ 50% shorter than the averaged inspiratory time or 2) when two consecutive inspiratory cycles (positive flow –zero flow–positive flow) are detected with no expiration (negative flow) before the second inspiratory time. Additional information on factors influencing DC and its physiological implications are given in de Haro et al. [E8].
Ineffective inspiratory efforts
Ineffective inspiratory efforts are contractions of the inspiratory muscles, primarily the diaphragm, not followed by a ventilator breath. This asynchrony occurs when the patient’s attempt to initiate a breath does not reach the ventilator’s trigger threshold; physiologically, it is characterized by an increase in transdiaphragmatic pressure (decrease in esophageal pressure, increase in gastric pressure) and/or electrical activity of the diaphragm [E2-E9]. Ineffective inspiratory efforts result in the patient’s respiratory rate being higher than the ventilator’s rate; ineffective efforts usually occur during expiration (IEE), but can also occur during the inspiratory phase.  
To detect IEE, Better Care™ computes a theoretical mono-exponential expiratory flow curve and compares it with the actual ones by evaluating its percentage deviation (0%=no deviation; 100%=maximum deviation). The theoretical curve results from the averaging of the 20 previous normal expirations in which there are no deviations that could represent an IEE. See Blanch et al. for additional information [E2].
Short and prolonged cycle
Short cycle is defined as an inspiratory time less than one-half the mean inspiratory time, whereas prolonged cycle occurs when an inspiratory time is greater than twice the mean inspiratory time [E3] The inspiratory time is defined as the time during which gas flow is positive, and mean inspiratory time is calculated over the previous 20 cycles.
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Figure E1. Example of some common forms of patient-ventilator asynchronies. Capture of Better CareTM software showing tracing of airflow, airway pressure and volume. Episodes of double cycling (red shaded areas) and ineffective efforts during expiration (red arrows) were identified by Better Care™ (red marks bottom).
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