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Ventilator Quick Tips
1. For hypoxemia you can increase PEEP or increase FIO2 but address underlying causes

2. For hypercapnia you can increase RR or Vt (or applied pressure) but consider your goal PaCO2

Notes:
ALWAYS look for underlying causes
Check lots of blood gases if available
Consider off target effects e.g. PEEP can reduce preload and afterload, 
In general as a beginner make small changes and see what they do



Take Home Messages

• 1. Low tidal volume mechanical ventilation is standard of care in ARDS
• 2. Low driving pressure is useful but not in isolation
• 3. Patients with Covid ARDS are quite recruitable in some cases
• 4. prone positioning has mortality benefit in ARDS with LTV
• 5. there are no proven therapies for CovidARDS and off label has risk



ARDSNET

6 cc/kg ideal body weight

40% vs. 30% mortality comparing 12 cc/kg vs. 6cc/kg

Lower is better

Goal is to do no mechanical harm with ventilator 

NEJM 9/07
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• Plateau pressure minus PEEP predicts mortality in lots of different trials
• The trials were designed for the most part to fix tidal volume so the lack 

of predictive value of Vt is not surprising (i.e. the number 6)
• Amato report corroborated by LungSafe study (Crouch, Bates JAMA)

NEJM 2015



Anesthesiology 2020 in press
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• Homogeneous lung 
may help to reduce 
shear forces which 
occur at junctions of 
normal and abnormal 
lung

Before recruitment After recruitment
Crit Care Med 2000, Chest 2007
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JTD 2018
Chest 2017



ICM 2014, Crit Care 2015

Prone benefits seen primarily with 
open lung protective ventilation

Covid patients look responsive 
(AJRCCM In press) 





Take Home
ECMO might work
We are using the same indications for non-Covid ARDS
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Respirology 2011

Increasing nasal cannula oxygen 
increasing from 1lpm to 5lpm 
increases dispersion to 1 meter 

Even nasal cannula is not “safe”

This was simulator so maybe worse 
with coughing human

PPE for safety



For me personally I recommend nasal cannula or intubate ideally 

HFNC during SARS was compared to open face mask; sprays droplets

During MERS NIV failed and led to contamination

In general NIV for viral pneumonia does not work well

Risk of contamination in a coughing patient even with a ‘good seal’

However, nasal cannula also spreads so the PPE is more important 
than patient factors

Provider factors i.e. PPE may be more important than patient factors for 
preventing infection



Take Home

I am now comfortable using HFNC and NIV in Covid 
patients with the providers have adequate 

protection



Risk of Using off label drugs

1. Medications have side effects
2. We will never learn the truth
3. Malaria and other Plasmodia kill 500K per year which was a 

considerable improvement over last 20 years
supplies of chloroquine and hydroxychloroquine are depleted
I predict/fear more people will die of malaria spike than Covid

UCSD PCCSM discourages off label drug use



Caveats with steroids in Covid-ARDS:
1. The Dexa-ARDS (LRM 2020) did not complete enrollment after 5-6 years
2. Varying etiologies of ARDS may respond differently ; studies have variable results 
3. Chinese reports of tetraplegic myopathy and superinfection (?)
4. We are seeing 20% coinfections as opposed to 2-3% from Wuhan; bad outcomes 

w/ H1N1
5. We are not bronching re: superinfections (Meduri) ; lymphopenia
6. Controversy with steroid use in myocarditis

Dr. Cao: for rescue of Covid-
ARDS consider 1-2 mg/kg 
methlypred for 4-5 days 

Should We Give Steroids for Covid-ARDS?



Conclusions
1. Good critical care is here to stay
2. There are no proven therapies for Covid 19
3. Stay calm and wash your hands



Lung Pathology/Physiology
Strategy to Decrease Driving 

Pressure Result

Compressed, recruitable
alveoli (for example fluid)

Increase PEEP
👌 Normally expanded, optimized alveoli

Compressed, non-recruitable
alveoli (for example fluid)

Increase PEEP
Collapsed and overdistended alveoli

Optimized alveoli Decrease Plateau Pressure
(decrease TV) Underfilled alveoli

Overdistended alveoli Decrease Plateau Pressure 
(decrease TV) 👌 Normally expanded, optimized alveoli

Anesthesiology 2020

How can we lower driving pressure: increase PEEP or reduce plateau

Take Home: do not use driving pressure in isolation


