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I am a big proponent of ECMO in ARDS
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Objectives

• Cost of mechanical ventilation in severe ARDS

• Advances in ventilation management in ARDS

• The future of ARDS ventilation



Ibsen and the Polio Epidemic
and the birth of Intensive Care

Lassen Lancet 1953

NNT = 2



Does Mechanical Ventilation save lives?

Yes



Can I “Fix” the ARDS Lungs with a Ventilator?

NO
Can I “Fix” the ARDS Lungs with ECMO?

NO



Aims of Ventilatory Management in ARDS

• Provide the optimal physiological conditions using the least 
aggressive interventions to allow the greatest recovery [patient-
centric goals]

• Scope of statement: Acute- prevent death; Chronic- return to full function

•Treat the cause

• Mindful- what is the cost of intervention?



Cost of Mechanical Ventilation



VOLUTRAUMA

ATELECTRAUMA

Slutsky AJRCCM 2015



VILI

PIP = 14

PIP = 45

PEEP = 10

PIP = 45

PEEP = 0

Webb and Thierney AJRD 1974



Other Cots of Positive Pressure Ventilation?
• Barotrauma

• Cardiovascular
• Reduced venous return
• Increased SVR
• Right heart failure

• VAP
• Reduced lymphatic drainage

• O2Toxicity
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Advances in ventilation management in ARDS



Lung Protective Ventilation
n = 432

6.2
mL/KG 

n = 439

11.8
mL/KG 

Low Tidal Volume is the Standard of Practice in ARDS



DP should be maintained around 
15-18 cmH2O



Also Rans

• PEEP titration- No current 
evidence for specific strategy

• High frequency oscillation- out

• Open lung ventilation- out

• APRV- No RCT evidence

Negative Trials:

- High PEEP vs Low PEEP (ALVEOLI NEMJ 2006)
- Open Lung Ventilation (ART JAMA 2017)
- Oesophageal Pressure-Guided ventilation

(EPVENT-2 JAMA 2019)
- High-Frequency oscillation 

(OSCAR and OSCILLATE NEMJ 2013)



Adjuvant Approaches



Prone-Positioning: PROSEVA

PaO2/FiO2 ≤  150 mmHg

41% vs 24%

Prone-positioning is the Standard of 
Practice in moderate-severe ARDS



NM Blockade: ACURSYS

p = 0.04

PaO2/FiO2 ≤  150 mmHg





Conservative vs Liberal 
Fluid Therapy

n = 503

-0.1L
(Day 7)

n = 497

+ 7L
(Day 7)

Some Evidence to Suggest Conservative Fluid Management May be Beneficial



Also Rans

• Recruitment Maneuvers- No evidence

• Inhaled vasodilators- Make the PaO2 look better
• Think about why and what is the cost?

• Corticosteroids- some evidence but more needed



Summary of Supportive Care

Intervention Recommendation My Practice

Low Tidal Volume Ventilation Strong Recommendation Use it almost all patients

Prone-Positioning Strong Recommendation (Severe ARDS) Use it in severe ARDS

High-Frequency Ventilation Not Recommended Don’t use 

Higher PEEP vs Lower PEEP Conditional Recommendation (moderate-
severe ARDS)

Individualized (rarely use PEEP lower 
than 10 in mod-severe ARDS)

Recruitment Maneuvers Conditional Recommendation Rarely use it in severe ARDS

ECMO Additional Evidence Required Use it for rescue in non-reponders

Neuromuscular Blockade Not addressed Not routinely- use to facilitate LPV



The Future of Ventilation



Avoid Ventilation





Pelosi et al Critical Care 2020



Mortality at Day 90 (ALVEOLI)
Differential Treatment Response to PEEP 

Strategy was observed in ARDS phenotypes

Model

Hypoinflammatory Phenotype Hyperinflammatory Phenotype
P-Value

interaction term
(Tx and 

Phenotype)Overall Low PEEP High PEEP Overall Low PEEP High PEEP

Clinical-
Classifier 

Model
20% 45%

Model AUC: 0.94

15% 24% 53% 39% 0.006

Sinha et al AJRCCM 2020
Calfee LRM 2014



Differential Response to PEEP were Observed in 
ARDS in Phenotypes 

(In-Hospital Mortality in LUNG SAFE; N = 2813)

PEEP Group Hypoinflammatory Hyperinflammatory P value

Low PEEP (N = 943) 31% 64%
0.016

High PEEP (N = 992) 34% 55%

Maddali et al Lanc Resp Med (2021 in press)



Summary

• Evidence-based approaches have allowed gentler ventilatory strategies 
for mechanical ventilation

• Outcomes are improving 

• More bespoke approaches should be trialled in patients with ARDS



Can We Minimise Damage to the ARDS Lungs 
with a Ventilator?



Thank You 

Twitter:@progdoctalk
Email: p.sinha@wustl.edu


