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[Abstract] Septic shock, an extreme and life-threatening manifestation of sepsis, carries a high mortality rate.
Its core pathophysiological mechanism involves profound immune system dysregulation. As traditional anti-infective and
supportive therapies face limitations, immunotherapy aimed at restoring immune homeostasis has emerged as a promising
novel strategy. By synthesizing recent key literature and clinical trial evidence, we analyzed the immunomodulatory
interventions, including immune checkpoint inhibitors, cytokine therapy, stem cell therapy, microbiome modulation,
and gene therapy. The immune response in septic shock evolves dynamically, with early systemic inflammatory response
syndrome (SIRS) alternating or coexisting with subsequent compensatory anti-inflammatory response syndrome (CARS)
or mixed antagonistic response syndrome (MARS), leading to either immune paralysis or hyperinflammation. Tailored
to different immune phenotypes, therapies such as immune checkpoint inhibitors [anti-programmed death-1 (PD-1)],
cytokines [interleukins-7 (IL-7, 1L-15)], and mesenchymal stem cells have shown potential in preclinical and early
clinical studies to improve immune function, reduce secondary infections, and mitigate organ injury. However, challenges
remain, including heterogeneous treatment responses, immune-related adverse events, and the critical issues of treatment
timing and precise targeting. Future directions include personalized treatment based on multi-omics technologies,
development of novel immunomodulators and multidisciplinary comprehensive supportive care. Immunotherapy offers
a new paradigm for achieving immune rebalancing in septic shock, but its broad clinical application requires further
validation through high-quality studies.

[Key words] Septic shock; Immunotherapy; Immune checkpoint inhibitor; Cytokines; Mesenchymal
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