Ultrasound evaluation of cardiac and diaphragmatic function at different positions during a spontaneous breathing trial predicting extubation outcomes: a retrospective cohort study
Criteria
All patients were connected to ventilator with pressure support ventilation before the spontaneous breathing trial (SBT). The criteria of readiness to wean: adequate cough, absence of excessive tracheobronchial secretion, resolution of disease acute phase for which the patient was intubated, stable cardiovascular status [heart rate (HR) ≤ 140 beats/min, systolic arterial pressure (SBP) 90 - 160 mmHg with no or minimal vasopressors], stable metabolic status, adequate oxygenation [percutaneous oxygen saturation (SpO2) > 90% on proper fraction of inspired oxygen (FiO2) ≤ 40% with positive end expiratory pressure (PEEP) ≤ 8 cmH2O], adequate mentation[1].  
A SBT was performed during a 30 minutes period using a T-piece while the patients lay in a supine position (30°-45°) with FiO2 ≤ 50%. SBT failure was defined at least one of the following reasons: agitation and anxiety, depressed mental status, cyanosis, obvious diaphoresis, severe arrhythmia including asystole or ventricular fibrillation or ventricular tachycardia or arrhythmia causing unstable hemodynamics, arterial pH < 7.32, arterial carbon dioxide tension (PaCO2) > 10 mmHg than baseline, arterial oxygen tension (PaO2) ≤ 60 mmHg at FiO2 ≥ 0.5, respiratory rate (RR) ≥ 35 breathes/min, HR > 140 beats/min or cardiac arrhythmia, SBP > 180 mmHg or < 90 mmHg[1, 2]. If a SBT was successful, the planned extubation was performed in the next 24 hours.   
Postextubation respiratory failure was defined by at least two of the following criteria: arterial pH < 7.35 with PaCO2 > 45 mmHg or > 20% higher than baseline, RR >30 breaths/min or ≥ 50% higher than baseline, PaO2 < 60 mmHg or SpO2 < 90% at FiO2 ≥ 0.5, retraction of intercostal spaces, use of accessory respiratory muscles, or thoracic-abdominal paradoxical movement, decreased consciousness, agitation, or diaphoresis[3-6]. Noninvasive ventilation (NIV) could be applied in the case of postextubation respiratory failure. The attending doctor decided whether to use NIV according to patients' conditions, consciousness and tolerance in the end.
The criteria of re-intubation were met one of the following major criteria (a): respiratory or cardiac arrest, persistent severe hypoxemia (the ratio of PaO2 to FiO2 ≤ 130 mmHg) in spite of NIV, hemodynamic instability with SBP ≤ 85mmHg despite adequate vasoactive drugs, severe cardiac arrhythmia; or (b) at least two of the following minor criteria: clinical signs of severe acute respiratory failure with RR persistently > 35 breaths/min, arterial pH ≤ 7.20, worsening of acute respiratory failure under NIV, clinical signs suggestive of severely decreased consciousness (eg, coma, stupor, delirium) under NIV, bronchial hypersecretion under NIV, development of other organ failure[6]. The attending doctor decided whether or not to re-intubate in the end.
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