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[Abstract] Acute respiratory distress syndrome (ARDS) is a highly heterogeneous critical illness in the intensive
care unit (ICU). The core pathological mechanism underlying its high mortality rate lies in the imbalance between
abnormally heightened immune-inflammatory responses and dysregulated immune regulation. Accurately assessing the
immune status of ARDS patients is of significant clinical importance for implementing personalized immune-modulating
therapies, determining disease severity, and predicting prognosis. This article provides a systematic review of research
advances in the field of immune function monitoring in ARDS. Regarding monitoring strategies, it explores the value
of analyzing bronchoalveolar lavage fluid and blood samples to precisely distinguish between the local pulmonary
immune microenvironment and systemic inflammatory responses. Regarding monitoring markers, the article provides
a detailed analysis of the potential of specific immune cell subsets as novel biomarkers, including the lung-enriched
CDlc” classical dendritic cell (cDC) subset, neutrophil extracellular trap (NET) and their regulatory enzymes, phenotypic
conversion characteristics of natural killer cell (NK cell), and the regulatory role of pattern recognition receptor-related
gene polymorphisms in immune responses. This article emphasizes that immune monitoring for ARDS is shifting from
reliance on single clinical indicators toward a personalized precision medicine model based on multi-omics and dynamic
assessment. In the future, there is an urgent need to integrate clinical features, biomarker profiles, and the severity of
organ dysfunction to implement multidimensional "longitudinal stratification" and phenotypic identification for ARDS.
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