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Perspective

ABSTRACT

Acute Respiratory Distress Syndrome (ARDS) remains a major cause of morbid-
ity and mortality in intensive care units (ICUs) worldwide. Despite advances in
critical care, early diagnosis and optimal management continue to pose signifi-
cant challenges. This rapid communication highlights key diagnostic difficulties,
including overlapping clinical features with other respiratory conditions, and re-
views evolving therapeutic strategies aimed at improving patient outcomes[1].
Emphasis is placed on lung-protective ventilation, adjunctive therapies such as
prone positioning, and emerging approaches including biomarker-guided treat-
ment. The article underscores the importance of timely recognition and multi-
disciplinary care in managing ARDS effectively.

Keywords

ARDS, ICU, Hypoxemia, diagnosis, Mechanical ventilation, Biomarkers

INTRODUCTION

Acute Respiratory Distress Syndrome (ARDS) is a life-threatening condition
characterized by acute onset of hypoxemic respiratory failure and bilateral pul-
monary infiltrates. It commonly develops in critically ill patients with underlying
conditions such as sepsis, pneumonia, trauma, or aspiration. In the ICU setting,
ARDS presents unique diagnostic and therapeutic challenges that require rapid
decision-making and coordinated care.

Although the Berlin definition has standardized diagnostic criteria, variability
in clinical presentation often complicates early identification. Furthermore, the
absence of specific biomarkers and the heterogeneity of ARDS contribute to
delays in diagnosis and initiation of appropriate therapy. This rapid communica-

tion aims to provide a concise overview of these challenges while highlighting recent advances in treatment strategies[2,3].

METHODOLOGY

This rapid communication is based on a targeted review of recent ICU-based studies, clinical guidelines, and meta-analyses re-

lated to ARDS.

The approach included:

Identification of key diagnostic challenges in ICU settings

Review of established and emerging therapeutic strategies

Analysis of recent clinical evidence and guideline recommendations

Priority was given to high-impact and clinically relevant sources.

Diagnostic Challenges in the ICU
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DISCUSSION



One of the primary challenges in managing ARDS is distinguishing it from other causes of respiratory failure. Conditions such as
cardiogenic pulmonary edema, pneumonia, and chronic lung diseases can present with similar clinical and radiographic features.

The Berlin criteria define ARDS based on timing, chest imaging findings, origin of edema, and degree of hypoxemia. However,
applying these criteria in real-world ICU settings can be difficult. For example, differentiating between cardiogenic and non-car-
diogenic pulmonary edema often requires additional diagnostic tools such as echocardiography, which may not always be readily
available[4].

Chest imaging, typically performed using X-ray or computed tomography (CT), plays a crucial role in diagnosis. However, chest X-
rays may lack sensitivity and specificity, while CT scans, although more accurate, are not always feasible in critically ill patients
due to logistical and safety concerns.

Another limitation is the lack of reliable biomarkers. While inflammatory markers such as interleukins and C-reactive protein may
be elevated, they are not specific to ARDS. Ongoing research is exploring the role of biomarkers in improving diagnostic accuracy
and guiding treatment decisions.

Heterogeneity of ARDS

ARDS is not a single disease but rather a syndrome with diverse underlying causes and pathophysiological mechanisms. This
heterogeneity affects both diagnosis and treatment. Patients may present with varying degrees of inflammation, lung compliance,
and response to therapy.

Recent studies have identified distinct phenotypes of ARDS, such as hyperinflammatory and hypoinflammatory subtypes[5]. These
phenotypes may respond differently to specific interventions, highlighting the need for personalized treatment approaches.

Evolving Therapeutic Strategies
Lung-Protective Ventilation

Mechanical ventilation remains the cornerstone of ARDS management. Lung-protective ventilation strategies, characterized by
low tidal volumes and limited plateau pressures, are widely accepted as standard care. These approaches aim to minimize venti-
lator-induced lung injury while maintaining adequate oxygenation.

Positive End-Expiratory Pressure (PEEP)

The use of appropriate levels of PEEP helps prevent alveolar collapse and improves oxygenation. However, determining the opti-
mal PEEP level can be challenging and often requires individualized assessment.

Prone Positioning

Prone positioning has gained strong evidence as an effective adjunct therapy in moderate to severe ARDS. By improving ventila-
tion-perfusion matching, it enhances oxygenation and reduces mortality when applied early and for prolonged durations.

Neuromuscular Blockade

In selected patients with severe ARDS, short-term use of neuromuscular blocking agents can improve patient-ventilator synchrony
and oxygenation.

Extracorporeal Membrane Oxygenation (ECMO)

For patients with refractory hypoxemia, ECMO provides a life-saving option by supporting gas exchange outside the body. Although
resource-intensive, it has shown promising results in specialized centers.

Emerging and Adjunctive Therapies

Recent research has focused on novel therapeutic approaches, including:

Biomarker-guided therapy

Anti-inflammatory and immunomodulatory agents

Stem cell therapy

While these approaches are still under investigation, they hold potential for improving outcomes in ARDS patients.
Multidisciplinary Approach

Effective management of ARDS requires collaboration among intensivists, pulmonologists, nurses, respiratory therapists, and
other healthcare professionals. A multidisciplinary approach ensures comprehensive care, from diagnosis to rehabilitation.

Outcomes and Prognosis

Despite advances in treatment, ARDS remains associated with high mortality rates. Survivors often experience long-term compli-
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cations, including reduced lung function and psychological impairments. Early diagnosis and evidence-based management are
critical for improving outcomes.

CONCLUSION

ARDS continues to pose significant challenges in ICU settings due to its complex pathophysiology and diagnostic ambiguity. Ad-
vances in ventilation strategies and supportive care have improved survival, but further progress is needed. Emerging therapies
and personalized approaches offer promising avenues for the future. Timely recognition, accurate diagnosis, and coordinated
multidisciplinary care remain the cornerstones of effective ARDS management.
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