Diaphragm Excursion-Time Index: A new parameter using ultrasonography to predict extubation outcome.  Palkar et al. CHEST. (online ahead of print) 

· Diaphragmatic response to increased mechanical load following withdrawal of mechanical ventilation is critical in determining outcome of extubation 
· Excursion time index (E-T index) is product of diaphragm excursion and inspiratory time 
· Measured during 3 times:  AC mode during consistent patient triggered ventilation (2) following 30 minutes during spontaneous breathing trial on pressure support ventilation and (3) between 4-24 hours following extubation
· failures required re-intubation or non invasive ventilation within 48 hours of extubation 
· of 73 patients, 20 failed extubation 
· W = Pi x VT x fR = Pi x (VT/Ti) x (Ti/Ttot) x 60 
· Ti/Ttot x Pdi/Pdimax = tension time index = TTdi = time the diaphragm can sustain the load imposed upon it 
· When Ttdi > 0.15 diaphragm approaches fatigue threshold
· Excessive inspiratory load (high Pi)
· Dysfunctional diaphragm (low Pmax) 
· Long duty cycle (long Ti/Ttot)
· Mechanical load can be resistive or elastic 
· Resistive loading > increased Vt, Ti, Ttot, decreased RR, diaphragm excursion same 
· Elastic loading > decreased Vt, Ttot (rapid shallow breathing pattern) 
· Here they are using diaphragm excursion as a surrogate for Pi and Vt and combining with Ti to determine work performed by diaphragm in response to inspiratory loading 
· Prospective observational trial 
· Patients studied in semi-recumbent position between 20-40 degrees. Right hemothorax examined using 2D and M-mode US to record diaphragm thickening, excursion and velocity during tidal breathing
· Probe below right costal margin in mid-clavicular line in longitudinal scanning plane with tomographic plane angled in the cephalad direction such that the ultrasound beam was perpendicular to the posterior third of the right hemi-diaphragm 
· Diaphragm identified with 2D then M-mode interrogation line adjusted perpendicular to movement of posterior 1/3 of right hemi-diaphragm 
· Diaphragm excursion measured on vertical axis of M mode tracing from beginning to end of inspiration
· Ti for each tidal breath recorded on horizontal axis 
· E-T index was product of diaphragm excursion in centimeters and inspiratory time in seconds 
· Mean RSBI significantly higher in failure group 
· No significant difference in excursion, inspiratory time, ET index during AC mode 
· After extubation: failure group had lower excursion, Ti, E-T index 
· SBT: excursion insert graph 
· During SBT E-T index > 0.92 cm-sec 90% sensitive and 45% specific to determine extubation 
· During transition from AC to SBT decrease in diaphragmatic excursion < 16.4% 84.9% sensitive and 65% specific 
· Decrease in E-T index < 3.8% during transition between A/C to SBT 79.2% sensitive and 75% specific to predict successful extubation 
· When a a patient is transitioned to SBT, mechanical load on diaphragm increases > patient must either augment diaphragm excursion or prolong inspiratory time to stay extubated 
· If they can’t > impaired response of ventilator apparatus > possible they will fail weaning
· Ti significantly increased between A/C and SBT in the face of a marginally increased Ti/Ttot ratio > suggests adaptation of ventilator apparatus under oad to reduce the work of breathing and could possibly be used as a marker in the form of ET index to predict outcome of extubation 
· Prolongation of Ti energetically advantageous strategy of compensating for increased inspiratory resistive load 
· At high resistive load decrease in Vt, Ti, Vt/Ti and Ttot and an increase in Ti/Ttot
· At high elastic load Ti, Tot and Vt reduced to limit WOB 
· If during weaning load is predominantly resistive such that diaphragm can offset, either excursion, Ti or both increase (increased ET index) 
· If during weaning load is predominantly elastic and diaphragm can compensate, Ti decrease but excursion increases (maintenance of ET index) 
· If either type of mechanical load is excessive and diaphragm cannot compensate > decrease in Vt or Ti or both > decrease in ET index 
· Outcome of extubation may be related to other factors such as secretions, airway narrowing, airway resistance, neurologic factors, lung de-recruitment that are unrelated to diaphragm function

Driving Pressure and Hospital Mortality in Patients Without ARDS. Schmidt et al. CHEST. 2018. 153 (1): 46-54.

· What is the association between driving pressure (P) and outcomes in mechanically ventilated patients without ARDS on day 1 of mechanical ventilation 
· P = VT/CRS
· Driving pressure is a way of representing the tidal volume adjusted for the compliance. Represents both the degree of lung injury and the delivered tidal volume. 
· Retrospective 622 mechanically ventilated adult patients without ARDS on day 1 (first full day) of mechanical ventilation 
· Primary outcome mortality 
· Presence of ARDS via PF ratio and text search of rad reports 
· In patients with ARDS driving pressure was independently associated with hospital, ICU And 6 month mortality. There was no association between VT corrected for predicted body weight with mortality. 
· [bookmark: _GoBack]In patients without ARDS there was no associated with driving pressure, VT or CRS with mortality at any time point tested. 
· When testing all patients there was a significant interaction between driving pressure and PF ratio. In patients with PF ration less than or equal to 300, driving pressure was independently associated with hospital mortality but in the group with a PF ratio greater than 300 it was not. 
· CRS was associated with hospital mortality in hypoxemic but not nonhypoxemic patients 
· Driving pressure, as a compliance adjusted tidal volume may offer a way of individualizing vent settings for each patient 
· May not correlate to better outcomes
· Targeting delta P may alter ventilation 
· Alternatively could use driving pressure to set PEEP and target VT
· May not improve lung recruitment 
· Study does not contradict findings that very high volumes or pressures cause lung damage to healthy lungs – the pressures and volumes in this data set do not reach levels of those studies.
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