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Learning Objectives

As a result of this course, participants will be able to: 

1) Define and describe acute respiratory 
distress syndrome in alignment with current 
Berlin criteria.
2) Classify ARDS 
3) Develop evidence-based mechanical 
ventilation strategies as part of ARDS 
treatment



Acute Respiratory Distress Syndrome

Ashbaugh, D., Boyd Bigelow, D., Petty, T., & Levine, 

B. (1967). ACUTE RESPIRATORY DISTRESS IN 

ADULTS. The Lancet, 290(7511), 319-323.



ARDS Defined
• 1967 

• First described (The Lancet)

• Late 1960’s – early 1990’s 

• various iterations of descriptions and 
definitions

• no formal consensus 

• (1988) expanded definition proposed

• 1994

• American-European Consensus 
Conference formal definition

• 2011

• Berlin definition established
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ARDS is a clinical 
“syndrome” usually 
a result of an insult 
such as infection or 

trauma
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ARDS

Nomenclature 
• Acute Respiratory Distress Syndrome

• Acute Lung Injury?

• “Adult” Respiratory Distress Syndrome

• “Wet Lung”; “Shock Lung”

• Severe Respiratory Distress Syndrome

“Baby Lung”



ARDS
Clinical features

• Progressive dyspnea with increasing O2 requirements 
• Alveolar infiltrates on chest x-ray & reduced SaO2 

(SpO2) within 6-72h of inciting event
• Lab tests are nonspecific
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ARDS

AJRCCM, 195(7), 860-870.

Here’s what we know...

Minimizing ventilator-induced lung injury 
is likely most effective in treating ARDS



LUNG-SAFE



Crit Care Clin. 2021 Oct;37(4):703-716







Stages of ARDS

Early Exudative Stage (Early)

Fibroproliferative Stage (Mid)

Fibrotic Stage (Later)



Respiratory Care January 2017, 62 (1) 113-122
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Villar et al. Critical Care (2023) 27:416



Villar et al. Critical Care (2023) 27:416



Ok, Ok.... We’re sure it’s ARDS, now what...?





Chest. 2007 Mar;131(3):921-929

✓Low tidal volume strategies (less than 6 mls/kg predicted 
body weight
✓Maintain plateau below 30 cmH2O

✓High PEEP
✓Alveolar recruitment maneuvers 
✓Prone positioning 





Recommendation:
Spontaneous breathing + controlled breathing 

with (pharmacologically-induced) muscle 
paralysis 

American Journal of Respiratory and Critical Care Medicine (2017) , 195(8), 985-992.



Pelosi et. al. Critical Care (2021), 25(1), 250



Journal of Intensive Medicine 1 (2021) 42–51

1) Classify severity
2) Monitor and maintain Vt, Pplat, and ∆P
3) Implement/exploit PEEP
4) Utilize recruitment maneuvers
5) In certain cases, implement paralyzation
6) Decrease MV support when possible
7) Use prone positioning 
8) Consider non-traditional rescue therapies as available (i.e., artificial lung, iNO)
9) Consider ECMO
10)Wean PPV when possible



ARDS-related complications

Barotrauma

Nosocomial infection (VAP/VAE)

Delirium

Thrombi

GI bleeding

Sleep disturbances

Poor nutrition

Multiorgan failure





Ventilate
This!



Variables of PPV

❖Flow

❖Pressure

❖Volume

❖Time

VENTILATOR

LUNG



Flow & Volume



Old Process,

New Method



Equation of Motion

PVENT + PMUSC = (E x V) + (R x V)

Pvent – pressure generated by ventilator > PEEP

Pmusc – pressure generated by inspiratory muscles

❖ E – respiratory system elastance 

❖ V – Δ lung volume above FRC

❖ R – respiratory system resistance

❖ V - flow



Factors to “Overcome”

❖ Airways resistance (Raw)

❖ Lung Compliance (CL)

❖ Elasticity

❖ Thoracic Wall



Time Constant (τ)

1 TC = CL x Raw

How quickly pressure equilibrates between circuit & alveoli

3-to-5-time constants required for complete inspiration/expiration





What about ventilator 

mode... 

Volume-targeted or 

Pressure-targeted?





2015



Summary:

Ventilator = Bad

Suggestions for avoiding VILI:

Lung protective strategies (higher PEEP, lower Vt), 

Prone positioning, NMBAs, ECMO 2015





“Ventilator Mismanagement Sign”



Not Enough

Too Much



Froese (1997), Crit Care Med. 25(6)
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Generally speaking,…

❖ End-inspiratory plateau pressure and Vt/IBW ratio are 

inadequate surrogates to qualify and/or quantify end-

inspiratory stress and strain1

❖ Large static strains are less harmful than large dynamic strains2

❖ An optimal “protective breath” describes one of  minimal 

dynamic strain and energy/power load3

❖ Lung protection > diaphragm protection4

1.Gattinoni et. al. Current Opinion in Critical Care 18 (1), 2012.
2. Protti et. al. Critical Care Medicine 41 (4), 2013.
3. Nieman, et. al. Intensive Care Medicine Experimental 4 (16), 2016.

4. Goligher et. al. AJRCCM 202 (7). 2020



Summary
• Lung protective ventilation is a must 

• Lower tidal volumes

• Application of optimal (and adequate) PEEP may require higher than 
traditional settings

• Target low plateau pressure (and low driving pressure)

• Use recruitment maneuvers cautiously 

• Consider prone positioning 

• Seek to maintain ventilator synchrony – may require neuromuscular 
blockade

***Don’t disregard potential non-traditional intervention as an 
effective option: NIV, HFOV, APRV, ECMO, etc. 

Journal of clinical medicine (2022), 11(2), 319



Thanks for Listening!

tim.gilmore@lsuhs.edu
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