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Abstract

Immune function plays a pivotal role in both the pathogenesis and progression of severe pneumonia.
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Both immune hyperactivation and immunosuppression can adversely impact patient clinical outcomes.
Clinically,immunomodulatory therapies are now widely applied across various diseases, including
infections, malignancies, and autoimmune disorders, demonstrating particularly significant efficacy
in severe pneumonia, immune-related adverse events (irAEs), and chronic inflammatory diseases. Se-
vere pneumonia is characterized by its critical condition and frequent association with multi-organ
dysfunction syndrome (MODS). In recent years, the traditional approach of combining antimicrobials
with immunomodulation is evolving toward precision-based approaches. Based on areview of the cur-
rent literature, this article aims to synthesize key breakthroughs and recent advances in understand-
ing immunomodulatory mechanisms, immune cell reprogramming, pneumonia vaccine development,
and therapeutic strategies for patients with severe pneumonia. The goal is to provide valuable insights
for future clinical practice.
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