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Agenda 

• The ARDS Story

• Current state of management

• ESICM 2023 Guideline 

• What maybe coming up 



The Story of 
ARDS

• World War I
• Chlorine gas

• Phosgene gas



The Story of ARDS 

Shock Lung (Acute Respiratory Distress Syndrome): One Hundred Years on from the Great War
https://acadoodle.com/articles/17



ARDS

• 1967
• 12 patients 

• Acute onset 
• Tachypnea

• Hypoxemia 

• Loss of compliance 

• Cyanosis 

• Diffuse infiltrates 

• Does not respond to ordinary methods 
of respiratory therapy

• Mortality: 60%

Ashbaugh DG, Bigelow DB, Petty TL,  Levine BE. Acute respiratory distress in  adults. Lancet 1967;2:319-23



Story of ARDS



Normal Lung

• Ventilation

• Oxygenation 

Thompson BT, Chambers RC, Liu KD. Acute Respiratory Distress Syndrome. N Engl J Med. 2017 Aug 10;377(6):562-572. doi: 10.1056/NEJMra1608077. PMID: 28792873



ARDS

• Prevalence
• 10% of ICU admits 

• 23% of mechanically ventilated patients 

• 46% mortality (in severe)

Thompson BT, Chambers RC, Liu KD. Acute Respiratory Distress Syndrome. N Engl J Med. 
2017 Aug 10;377(6):562-572. doi: 10.1056/NEJMra1608077. PMID: 28792873





Where are we now 

• 1988: Lung Injury Score 

• 1994: American-European Consensus 

Conference 

• 2012: Berlin Criteria 

• 2017: ATS/ESICM Clinical Practice Guideline 

• 2023: ESICM Guidelines on ARDS 



Definition – Berlin Criteria  

“Mr. Justice, you will know it when you see it”

 

https://www.mdcalc.com/calc/10294/berlin-criteria-acute-respiratory-distress-syndrome

1. Why one week? 

2. Non cardiogenic pulm edema vs opacities not full explained by 

cardiac failure? 

3. Why the break down of Mild, Moderate, Severe at those cut offs?



Causes

• Common: 
• Pneumonia

• Sepsis

• Aspiration of gastric content

• Shock

• Trauma 

• High risk surgery

• Drug overdose

• Ischemic-reperfusion injury  

• Less common
• Smoke inhalation 

• Drowning

• Vaping 

• Blood transfusions 

• Burns

Lancet. 2021 14-20 August; 398(10300): 622–637.



• My patient appears to 
have ARDS and meets the 
Berlin criteria. He is 
desaturating on low flow 
oxygen. What to do next?

• HFNC?

• BiPAP?

• Invasive mechanical 
ventilation?

Grasselli, G., Calfee, C.S., Camporota, L. et al. ESICM guidelines on acute respiratory distress syndrome: definition, phenotyping and respiratory support strategies. Intensive Care Med 49, 727–759 (2023). https://doi.org/10.1007/s00134-023-07050-7



Definition update

• What about HFNC ? 

• ESICM 2023:
• Acute Hypoxemic Resp Failure (AHRF) not 

otherwise explained by preexisting lung 
disease or heart failure 



HFNC vs 
conventional O2

• Intubation risk:
• lower

• Mortality: 
• unclear 

• Verdict: use HFNC over conventional 
O2

Grasselli, G., Calfee, C.S., Camporota, L. et al. ESICM guidelines on acute respiratory distress syndrome: definition, phenotyping and respiratory support strategies. Intensive Care Med 49, 727–759 (2023). https://doi.org/10.1007/s00134-023-07050-7



How to know if 
HFNC will work

• If you are breathing OK, you 
will be ok 

• Watch work of breathing

• Tele ICU is bad is much 
worse in this case

• Bad specificity and 
sensitivity 



Should we use 
NIV 

• Patient-self induced lung injury (P-SILI)



HFNC vs NIV

• Intubation risk: unclear 

• Mortality: unclear

• Consider CPAP/NIV over HFNC in 
COVID-19 (low quality)
• If you use it, close monitoring 

• Patient comfort/values? 

Grasselli, G., Calfee, C.S., Camporota, L. et al. ESICM guidelines on acute respiratory distress syndrome: definition, phenotyping and respiratory support strategies. Intensive Care Med 49, 727–759 (2023). https://doi.org/10.1007/s00134-023-07050-7



NIV vs 
conventional O2

• Would a patient benefit from using 
NIV earlier?

• Mortality: unclear

• Reducing intubation: unclear
• COVID-19: maybe

• Verdict: clinician judgment needed

Grasselli, G., Calfee, C.S., Camporota, L. et al. ESICM guidelines on acute respiratory distress syndrome: definition, phenotyping and respiratory support strategies. Intensive Care Med 49, 727–759 (2023). https://doi.org/10.1007/s00134-023-07050-7



NIV via Helmet vs 
face mask

• Not enough evidence to make a 
recommendation 

Grasselli, G., Calfee, C.S., Camporota, L. et al. ESICM guidelines on acute respiratory distress syndrome: definition, phenotyping and respiratory support strategies. Intensive Care Med 49, 727–759 (2023). https://doi.org/10.1007/s00134-023-07050-7



CPAP vs BiPAP

• Pressure swings lower in CPAP 

• Lower P-SILI?

• Not enough evidence to make a 
recommendation 
• No data 

Grasselli, G., Calfee, C.S., Camporota, L. et al. ESICM guidelines on acute respiratory distress syndrome: definition, phenotyping and respiratory support strategies. Intensive Care Med 49, 727–759 (2023). https://doi.org/10.1007/s00134-023-07050-7



Awake 
Proning



Summary for AHRF 

• Conventional O2 vs HFNC: HFNC may lower intubation risk 

•  HFNC vs CPAP/NIV: unclear, CPAP/NIV seemed to help with COVID-19 – intubation risk

• Monitor closely if used

• Conventional O2 vs CPAP/NIV: CPAP  seemed to help in COVID-19 – intubation risk 

• Monitor closely if used 

• CPAP vs NIV: no evidence yet

• Face mask vs Helmet: unable to make a recommendation 

• Awake prone positioning vs suping: suggest awake proning 



Mechanical ventilation 



Tidal volume 
• Resp acidosis is well tolerated if well oxygenated

• Overdistention feeds a positive feedback loop of VILI

• “Baby lung”



Tidal volume

Grasselli, G., Calfee, C.S., Camporota, L. et al. ESICM guidelines on acute respiratory distress syndrome: definition, phenotyping and respiratory support strategies. Intensive Care Med 49, 727–759 (2023). https://doi.org/10.1007/s00134-023-07050-7



Lung Protective Ventilation (LPV): How are we doing?

• Multicenter observational 
cohort study across 29 centers 

Chest . 2021 Oct;160(4):1304-1315.



Chest . 2021 Oct;160(4):1304-1315.



PEEP/FiO2



High vs Low 
PEEP



PEEP 
titration

• Pplat modulation

• Driving pressure 

• Excessive PEEP



Recruitment 
Maneuvers

• > 35 cmH20 for a min or more or less than a min

• Risks

• When to use it



Prone Position 
• PROSEVA 2013

• 28 day mortality benefit 

• 90 day mortality benefit 



Neuromuscular 
Blockade

• ACURASYS 2010
• 48 hour NMB
• Positive for mortality and 

VFD
• Control group and deep 

sedation

• ROSE 2019
• No mortality benefit seen

• A necessary evil



VV ECMO



Summary for IMV

• Low tidal volume ventilation vs high: 

• LTVV 

• PEEP titration using high PEEP/FiO2 vs low PEEP/FiO2

• Unable to make recommendation re mortality benefit

• PEEP titration guided by respiratory Mechanics

• Unable to make recommendation re mortality benefit

• Prolonged RM

• Recommend against, mortality 

• Brief RM

• Suggest against, mortality

• De-recruiting events 



Summary for IMV

• Prone position

• Recommend proning, mortality benefit 

• After a stabilization period 

• NMB

• Recommend against routine use

• PTX risk reduction 

• VV ECMO 

• Recommend for ECMO eval and treatment in an ECMO center



What are we 
missing

• Non-intubated 

• Avoiding intubation 

• Mortality 

• Intubated 

• Mortality 

• Are there other important factors 
to consider? 



The future 

• ARDS is heterogenous 

• How can we group patients and target the appropriate 
treatment ? 

• Subphenotype classification in prospective studies likely 
requires: (1) on-site, real-time testing and rapid results, and 
(2) operator independence.

• Based on biomarkers 

• Can that influence 

• Anti inflammatory use 

• PEEP use

• Fluid strategy 

• Prognosis 



Take Home 

• COVID-19 highlighted the heterogeneity in response to therapy 
• Steroids
• IMV

• HFNC seems to have a role in delaying intubation 

• Mechanical ventilation is not a benign intervention 
• Do no harm 

• Lung protective ventilation 
• LTVV 
• Pplat
• Driving pressure 

• Liberate the TV if you are meeting your goals 
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