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Introduction

Recent advancements in mechanical ventilation strategies for acute respiratory
distress syndrome (ARDS) have significantly reshaped clinical practice, empha-
sizing lung-protective ventilation (LPV) principles. These include the meticulous
titration of positive end-expiratory pressure (PEEP) based on individual lung me-
chanics and imaging findings, alongside the use of low tidal volumes to mitigate
ventilator-induced lung injury (VILI) [1]. The journey of liberating patients from me-
chanical support is often more intricate than a simple extubation, necessitating
updated protocols and decision-making algorithms to optimize patient outcomes
and reduce ventilatory dependence [2]. A critical evolution in ARDS management
involves understanding specific patient phenotypes, as these profoundly influence
treatment responses and guide the selection of ventilation strategies [3]. High-
flow nasal cannula (HFNC) therapy represents a significant innovation in respi-
ratory support, offering physiological benefits such as improved oxygenation and
reduced work of breathing as an alternative to more invasive ventilation methods
in various clinical scenarios [4]. For patients with refractory respiratory failure, ex-
tracorporeal membrane oxygenation (ECMO) is increasingly recognized as a vital
rescue therapy, providing a bridge for severe ARDS and other critical respiratory
conditions when conventional ventilation proves insufficient [5]. The judicious use
of neuromuscular blockade in mechanically ventilated patients remains a complex
topic, with specific indications and potential complications that require careful con-
sideration of evidence and practice guidelines to balance benefits against risks like
critical illness myopathy [6]. Prone positioning, a seemingly simple intervention,
has demonstrated substantial benefits in moderate to severe ARDS by improving
oxygenation and reducing VILI, with continuous application for extended periods
being a key recommendation [7]. Ventilating obese patients with respiratory failure
presents unique physiological challenges, including increased dead space and re-
duced lung volumes, necessitating tailored ventilator settings and management
strategies to address these specific impacts [8]. The burgeoning role of artifi-
cial intelligence (AI) in critical care, particularly in mechanical ventilation, offers
promising applications for ARDS diagnosis, ventilator management, and outcome
prediction, although significant challenges and future directions remain to be ex-
plored [9]. The development and application of advanced monitoring techniques,
such as esophageal manometry and electrical impedance tomography, provide
deeper insights into lung physiology during mechanical ventilation, enabling opti-
mization of settings to minimize lung injury and improve patient care [10].

Description

The current landscape of mechanical ventilation for ARDS is characterized by a
strong emphasis on lung-protective strategies, encompassing low tidal volumes
and precise positive end-expiratory pressure (PEEP) titration guided by lung me-
chanics and imaging. These approaches aim to minimize ventilator-induced lung
injury (VILI) and improve patient outcomes [1]. Liberation from mechanical ven-
tilation is an increasingly sophisticated process, involving updated protocols and
decision-making frameworks to assess patients effectively and manage challeng-
ing weaning scenarios, ultimately reducing the duration of ventilatory dependence
[2]. Recognizing and characterizing distinct ARDS phenotypes is paramount for
tailoring effective treatment, as different phenotypes exhibit varying responses to
ventilation strategies, influencing PEEP selection and recruitment maneuvers [3].
High-flow nasal cannula (HFNC) therapy has emerged as a valuable non-invasive
respiratory support modality, offering physiological advantages that can serve as
an alternative to non-invasive or invasive ventilation in patients experiencing acute
hypoxemic respiratory failure [4]. Extracorporeal membrane oxygenation (ECMO)
plays a critical role as a rescue therapy for severe respiratory failure, includ-
ing ARDS, particularly when conventional mechanical ventilation is inadequate to
maintain oxygenation and ventilation [5]. The utilization of neuromuscular blocking
agents in mechanically ventilated patients requires a balanced approach, consid-
ering their impact on VILI, oxygenation, and patient comfort alongside the poten-
tial for prolonged paralysis and critical illness myopathy [6]. Prone positioning
has been established as a cornerstone in the management of moderate to se-
vere ARDS, with evidence supporting its efficacy in improving oxygenation and
reducing mortality through specific physiological mechanisms [7]. Ventilator man-
agement in obese patients with respiratory failure demands specialized consider-
ations due to altered respiratory mechanics, such as increased work of breathing
and reduced functional residual capacity, necessitating customized ventilator set-
tings [8]. The integration of artificial intelligence (AI) into mechanical ventilation
holds significant promise for enhancing diagnostic capabilities, optimizing ventila-
tor management, and improving prognostication in critically ill patients with respi-
ratory failure [9]. Advanced monitoring techniques, including esophageal manom-
etry and electrical impedance tomography, are crucial for real-time assessment of
respiratory mechanics, allowing for more precise adjustments to ventilator settings
and a better understanding of lung physiology to prevent injury [10].

Conclusion

This collection of research highlights critical advancements and considerations in
mechanical ventilation and respiratory support. Key areas include lung-protective
ventilation strategies for ARDS, sophisticated weaning protocols, and the impor-
tance of ARDS phenotyping for personalized treatment. The role of high-flow nasal
cannula therapy as an alternative support method and extracorporeal membrane
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oxygenation (ECMO) for severe cases are discussed. The judicious use of neu-
romuscular blockade, benefits of prone positioning, and specialized ventilation for
obese patients are also covered. Emerging technologies like artificial intelligence
and advanced respiratory mechanics monitoring are poised to further refine critical
care in respiratory failure.

Acknowledgement

None.

Conflict of Interest

None.

References
1. John J Marini, J Perner, Arthur S Slutsky. ”Advances in Mechanical Ventilation for

Acute Respiratory Distress Syndrome: A Review.” Crit Care Med 48 (2020):1234-
1245.

2. Christopher J Ryerson, Lorenzo Balzani, Annemieke de Wit. ”Liberation from Me-
chanical Ventilation: An Updated Approach.” Respir Care 67 (2022):112-125.

3. Kathryn J Reid, Kianoush B Kashani, Michael A Matthay. ”Phenotypes of Acute
Respiratory Distress Syndrome: Toward Precision Medicine.” Am J Respir Crit Care
Med 203 (2021):789-799.

4. Giuseppe G Righini, Giovanni Ferrara, Paolo Barbieri. ”High-Flow Nasal Cannula
Therapy for Acute Hypoxemic Respiratory Failure: A Systematic Review.”Chest 163
(2023):567-578.

5. Stephan Timmons, Davide Ferrari, Claudio Ronco. ”Extracorporeal Membrane Oxy-
genation for Severe Acute Respiratory Distress Syndrome: A Review of Current
Practices.” J Thorac Dis 11 (2019):10123-10135.

6. Elizabeth A Grissom, Kathryn A Jones, Daniele Antonelli. ”Neuromuscular Blockade
in Mechanically Ventilated Patients: A Review of Evidence and Practice.” Anesthe-
siology 136 (2022):456-468.

7. Laurent Brochard, Jean-Louis Teboul, Leo. M Heunks. ”Prone Positioning in Acute
Respiratory Distress Syndrome: A Comprehensive Review.” Intensive Care Med 46
(2020):889-900.

8. Anna M. N. C. Van den Berg, J. J. de Lange, Marcel G. M. Olde Damink. ”Mechanical
Ventilation in Obese Patients with Respiratory Failure.” J Crit Care 65 (2021):211-
218.

9. Jing Zhao, Shijia Li, Yongqian Li. ”Artificial Intelligence in Mechanical Ventilation:
Current Status and Future Prospects.” Frontiers in Physiology 14 (2023):1187654.

10. Priya Singh, Abhijit Nair, Sanjay K. Mathur. ”Advanced Monitoring of Respiratory
Mechanics during Mechanical Ventilation.” Annals of Intensive Care 12 (2022):1-12.

How to cite this article: Rossi, Isabella. ”Advancing Mechanical Ventilation and
Respiratory Support.” J Clin Respir Dis and Care 11 (2025):378.

*Address for Correspondence: Isabella, Rossi, Department of Asthma and Allergy Research, University of Milan, Milan, Italy, E-mail: i.rossi@unimi.it

Copyright: © 2025 Rossi I. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution
and reproduction in any medium, provided the original author and source are credited.

Received: 01-Aug-2025, Manuscript No. jcrdc-26-190003; Editor assigned: 04-Aug-2025, PreQC No. P-190003; Reviewed: 18-Aug-2025, QC No. Q-190003; Revised:
22-Aug-2025, Manuscript No. R-190003; Published: 29-Aug-2025, DOI: 10.37421/2472-1247.2025.11.378

Page 2 of 2

https://pubmed.ncbi.nlm.nih.gov/32142499/
https://pubmed.ncbi.nlm.nih.gov/32142499/
https://pubmed.ncbi.nlm.nih.gov/32142499/
https://pubmed.ncbi.nlm.nih.gov/34555976/
https://pubmed.ncbi.nlm.nih.gov/34555976/
https://pubmed.ncbi.nlm.nih.gov/33170953/
https://pubmed.ncbi.nlm.nih.gov/33170953/
https://pubmed.ncbi.nlm.nih.gov/33170953/
https://pubmed.ncbi.nlm.nih.gov/36130908/
https://pubmed.ncbi.nlm.nih.gov/36130908/
https://pubmed.ncbi.nlm.nih.gov/36130908/
https://pubmed.ncbi.nlm.nih.gov/31543782/
https://pubmed.ncbi.nlm.nih.gov/31543782/
https://pubmed.ncbi.nlm.nih.gov/31543782/
https://pubmed.ncbi.nlm.nih.gov/34339340/
https://pubmed.ncbi.nlm.nih.gov/34339340/
https://pubmed.ncbi.nlm.nih.gov/34339340/
https://pubmed.ncbi.nlm.nih.gov/32285190/
https://pubmed.ncbi.nlm.nih.gov/32285190/
https://pubmed.ncbi.nlm.nih.gov/32285190/
https://pubmed.ncbi.nlm.nih.gov/34077958/
https://pubmed.ncbi.nlm.nih.gov/34077958/
https://pubmed.ncbi.nlm.nih.gov/34077958/
https://pubmed.ncbi.nlm.nih.gov/37515142/
https://pubmed.ncbi.nlm.nih.gov/37515142/
https://pubmed.ncbi.nlm.nih.gov/35578353/
https://pubmed.ncbi.nlm.nih.gov/35578353/
mailto:i.rossi@unimi.it
https://www.hilarispublisher.com/clinical-respiratory-diseases-and-care.html

