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Ventilation of ARDS patients

Standard procedure after intubation [1]
1.0Oxygenation and Ventilation . Invasive procedure
2.Esophageal pressure sensor emplacement
3. PEEP titration to transpulmonary pressure *
_ ll. Could be automated
4.Blood Gas Quality Control
5.Conversion to APRV keeping Ventilation if P, , > 20H,0cm

6. Prone ventilation

[1]: “ARDS-es paciens lélegeztetése |épésrdl Iépésre”, Sz. Baglyas, A. Lorx, Semmelweis University, Anesthesiology and Intensive Care
Clinic, 2020
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Application of Digital Twin

Existing solution: PEEP-step method (PSM): Compliance = APEEP/AEELV [2]

-> Positive End-Expiratory Pressure needs to be changed for the measurement: not optimal for continuous monitoring

Digital Twin:
Real time digital representation

|dentify ventilation dynamics model, using only ventilator pneumotachograph
-> no need to change therapy
-> no need to use esophageal pressure sensor

Use cases: Prediction, Simulation, Control, Numeric analysis

[2]: O. Stenqvist, ,, Transpulmonary pressure monitoring in critically ill patients: pros and cons—correction of description of the non-invasive PEEP-
step method for separation of lung and chest wall mechanics”, Crit Care, két. 28, sz. 1, 0. 355, nov. 2024, doi:


https://doi.org/10.1186/s13054-024-05125-5
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Mathematical Model
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[3]: L. D’Orsi, A. Borri, és A. De Gaetano, ,Modelling the ventilator-patient interaction: A pressure-cycled control strategy”, in 2017 IEEE 56th
Annual Conference on Decision and Control (CDC), dec. 2017, 0. 5032-5037. doi: :


https://doi.org/10.1109/CDC.2017.8264404
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Estimation of Functional Residual Capacity

Male, age 27

Distribution of FRC from Different Reference Equations
on random Adult Population (20-80 yrs, height ~N(170,10) cm) Goldman 1959

Stocks, 1995
Neder, 1999
Lessa, 2019
Hall, 2021

Goldman, 1959
Stocks, 1995
Neder, 1999
Lessa, 2019
Hall, 2021
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[4]: G. L. Hall, Official ERS technical standard: Global Lung Function Initiative reference values for static lung volumes in individuals of
European ancestry, European Respiratory Journal 2021 57(3): 2000289; DOI:


https://doi.org/10.1183/13993003.00289-2020
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MedTech Lab equipment

Proof of Concept Demonstration

Ventilator Monitor

Screenshot of the PoC desktop application

Times Higher Education Conference
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Next step

1. Data collection with GOKVI
2. Validation of parameter estimation

G5 GOKVI

Gottsegen Gyoérgy
Orszdgos Kardiovaszkuldris Intézet
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Thank you for your attention!
MedTech Innovation and Education Center
Posfai Gergely



