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ICU Lectures: Mechanical ventilation

1. Indications for intubation
a. Hypoxia
b. Hypercarbia
c. Work of breathing/expected clinical course	Comment by John Smith: Not yet meeting one of the other indications but headed there; necessary for procedure or safe transport (endoscopy, surgery, MRI, interfacility transfer) 
d. Airway protection/mental status	Comment by John Smith: Includes obtundation (unable to protect airway), anatomic airway issues (angioedema), physiologic airway issues (bleeding), and agitation (heavy sedation needed to allow workup)

2. Peri-intubation care
a. Pre-intubation
i. Consider timing, location, personnel for safest intubation
b. Post-intubation
i. Stat CXR and blood gas
ii. Sedation/analgesia	Comment by John Smith: Emphasize appropriate sedation: adequate analgesia, sedation if necessary (especially if patient still paralyzed), but goal of RASS 0 (awake and comfortable)

3. Ventilator settings	Comment by John Smith: Avoid getting too bogged down in details, as new learners won’t retain them anyway and it will make for a 6-hour lecture. BRIEFLY overview the basic variables, then give the common ranges/defaults we tend to use here.
a. Mode: AC, PSV, SIMV
b. Cycling: Volume, Pressure, PRVC
c. Major settings: TV/PC, RR, FIO2, PEEP 
d. Other settings: Insp time, flow, sensitivity

4. Goals of mechanical ventilation
a. Goals of oxygenation
i. 02 saturation 88-92%	Comment by John Smith: Encourage use of ARDSnet PEEP/FiO2 table
ii. FIO2 <60%
iii. Avoid hemodynamic compromise
b. Goals of ventilation
i. Acceptable PCO2 and Ph
ii. Synchrony, avoidance of Auto-Peep
c. Lung protection	Comment by John Smith: Brief discussion of the principles and strong data behind lung-protective ventilation
i. Tidal volume 6cc/kg IBW	Comment by John Smith: Discuss calculating IBW with a table or calculator
ii. Plateau pressure <30	Comment by John Smith: Reminder that in PRVC, the peak pressure (generally) equals the plateau. Interns will largely not understand PRVC but should understand this.

5. Liberation
a. Criteria
i. Initial pathology (need for intubation) resolved/resolving
ii. Hemodynamically stable
iii. Acceptable FIO2, PEEP, RR, MV
iv. Minimal secretions
v. Adequate mental status
b. Spontaneous breathing trial (SBT)
i. With sedation holiday (SAT)
ii. May or may not be done in AM by protocol
iii. 30–60 minutes of:
1. Pressure support 
2. CPAP
3. T piece
iv. Criteria for success	Comment by John Smith: Briefly discuss each point, emphasizing their loose nature (particularly the weaker ones like NIF/cuff leak) and the need for clinical judgment
1. RSBI/Tobin index <105, preferably <80	Comment by Michael Tatusov: 75% PPV
2. Tidal volume >325, FVC >1000
3. Minute ventilation <15L
4. NIF >30 cmH2O
5. Cuff leak
6. No distress, tachypnea, tachycardia, hypertension, hypoxia
7. ABG if desired
v. Extubation order, pulmonary toilet (IS, flutter valve), reconcile orders
1. Extubate to:
a. NC
b. BIPAP	Comment by Michael Tatusov: Best Evidence for COPD, CHF
c. HFNC	Comment by Michael Tatusov: Best evidence for PNA/Hypoxemia
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