Supplementary appendix C
For scenario number 2, the simulated patient was a 65-year-old man with a history of GOLD stage II chronic obstructive pulmonary disease (COPD), admitted for an acute hypercapnic acidotic exacerbation triggered by bronchospasm in the context of influenza infection. Upon admission to the intensive care unit he was on 4 L/min of oxygen via low flow nasal cannula The residents were provided with non-invasive ventilation (NIV) masks in three different sizes, with and without intentional leak, both facial and nasal, a switched-off ICU ventilator with a pre-assembled double-limb circuit, and a home ventilator with a pre-assembled single-limb circuit. The lung simulator was configured with the following parameters: a compliance of 80 mL/cmH₂O, a resistance of 20 cmH₂O/L/s, a respiratory rate (RR) of 35 breaths per minute (bpm), and a P0.1 of 10 cmH₂O. The learning objectives for the residents were to start NIV, select an appropriate ventilator, switch it on and configure the settings, manage the heated humidifier, choose the mask adapted to the ventilator and its circuit, ensure the absence of leakage at the interface, adjust the various parameters of NIV, and prescribe appropriate monitoring. In case of an RR of 30 bpm, the residents were expected to identify the need to increase inspiratory pressure support. If correctly adjusted, the lung simulator responded by decreasing the RR to 25 bpm and the P0.1 to 3 cmH₂O. Then, by adjusting the lung simulator settings (compliance 80 mL/cmH₂O, resistance 20 cmH₂O/L/s, RR 35 bpm, P0.1 2.5 cmH₂O) and the ventilator parameters (minimum inspiratory time 0.8 s, cycling threshold 30%, positive end-expiratory pressure (PEEP) 4 cmH₂O), we simulated the occurrence of ineffective triggering. The residents were therefore required to identify the asynchrony and to resolve it by appropriately modifying the ventilator settings. To simulate auto-triggered breaths, the instructors deliberately loosened the manikin’s face mask without the residents’ knowledge, thereby increasing unintentional leaks. The residents were expected to identify the auto-triggered cycles on the lung simulator program waveforms and resolve the asynchrony by readjusting the interface to minimize leaks. Finally, we simulated double-triggered breaths by setting the lung simulator with a compliance of 80 mL/cmH₂O, a resistance of 20 cmH₂O/L/s, an RR of 14 bpm, and a P0.1 of 3 cmH₂O, while configuring the ventilator with an pressure support of 13 cmH₂O, a PEEP of 7 cmH₂O, a minimum inspiratory time of 0.1 s, the lowest rise time, and a cycling threshold of 90%. The residents were required to identify the type of asynchrony and to resolve it. 
For scenario number 3, the simulated patient was a 35-year-old man intubated for a severe asthma attack. The management objective was to adjust the ventilator settings. For this purpose, the residents had access to a high-fidelity intubated manikin ventilated with an ICU ventilator set to baseline parameters: a tidal volume (VT) of 500 mL, a PEEP of 5 cmH₂O, an RR of 15 bpm, an FiO₂ of 100%, a trigger of 3 L/min, a flow of 60 L/min, and an inspiratory time of 0.8 s. The lung simulator was configured with the following parameters: a compliance of 30 mL/cmH₂O, an inspiratory resistance of 30 cmH₂O/L/s, an expiratory resistance of 50 cmH₂O/L/s, a P0.1 of 4 cmH₂O, and a spontaneous respiratory rate of 30 bpm. Residents were expected to measure plateau pressure, peak pressure, and intrinsic positive end-expiratory pressure (PEEPi), determine whether the ventilator was adapted to the patient, optimize ventilator settings, and, in the case of persistent patient–ventilator mismatch despite optimized settings, start neuromuscular blockade following escalation of sedations.
For scenario number 4, the simulated patient was a 50-year-old man intubated for an acute exacerbation of interstitial lung disease, with ventilator settings still to be optimized. The lung simulator was configured with a compliance of 15 mL/cmH₂O, a resistance of 5 cmH₂O/L/s, and a P0.1 of 0 cmH₂O. The ICU ventilator was initially set with a VT of 500 mL, an RR of 20 bpm, and a PEEP of 10 cmH₂O. The learning objectives  were to adjust the ventilator settings—tidal volume, RR, and PEEP—based on measurements of intrinsic PEEP, plateau pressure, and peak pressure.
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