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Introduction

• The paper is a part of ongoing research on ARDS and
cardiopulmonary physiological simulation, and builds on a lot of
previous work.

• Published in Respiratory Research in 2019 (vol. 20, no. 29).

• The authors implement their physiological simulator to find
correlation between driving pressure (among other parameters)
and Ventilator-Induced Lung Injury (VILI)



Materials

• Cardiopulmonary physiological simulator (Warwick model)

• Data from 25 patients described in related research by Borges
et al. Analysing the Horowitz Quotient of these patients
classified them as follows:
• 13 Severe ARDS

• 7 Moderate ARDS

• 6 Mild ARDS

• Ventilator settings from another related study by Amato et al.



Methods

• Run a simulation of the 25 patients
from Borges et al. in order to verify
accuracy of the model.

• Calculate VILI indices: respiratory
system compliance (Crs), intra-tidal
recruitment, mechanical power,
mean alveolar pressure, and strain
on the lungs (static and dynamic).



Results

• The researchers found positive correlation between high Driving
Pressure (∆P) and the VILI indices dynamic lung strain,
mechanical power, and tidal recruitment.

• High values of Peak End-Expiratory Pressure (PEEP) with
constant ∆P were correlated with minor changes in VILI indices
above.

• High PEEP with low ∆P caused reduction in the VILI indices.

• Finally, the three indices above were strongly positively
correlated with mortality risk.



Discussion

• Confirmed experimentally that reducing driving pressures and 
increasing PEEP improves results for these indices.

• Proved accuracy and applicability of
their model.

• Highlighted the importance of
Dynamic Strain, Tidal Recruitment
and Mechanical Power as indicators
of mortality risk in ARDS patients.



Further Takeaways

• The authors mentioned that indices like dynamic strain are good
markers for lung injury but not feasible at the bedside, unlike
mechanical power which can be derived by simply inserting
values into an equation.

• They acknowledge limitations of their work due to the limited
information in their source material, but also in the simulation
aspect of their physiological model.
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