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[Abstract] The mortality rate of severe pneumonia (SP) remains persistently high, with the core challenge lying in the
dynamic evolution and precise regulation of immune imbalance. This paper systematically reviewed the core characteristics and
pathological mechanisms of the five stages of SP, including immune overactivation, immune tolerance, immunosuppression,
immune exhaustion, and immunoparalysis. It further elaborated on the progress of immune quantification assessment systems and
their guiding value for individualized treatment, from both traditional indicators and emerging evaluation techniques. On this basis,
the paper deeply integrated the pathogenesis evolution patterns of traditional Chinese medicine theory which is the "struggle
between healthy Qi and pathogenic factors and the transformation between deficiency and excess". Different immune phenotypes
were logically correlated with pathogenetic stages of traditional Chinese medicine. The paper systematically demonstrated the

molecular mechanisms by which traditional Chinese medicine monomers (e.g., baicalin, artesunate, and schisandrin B) exert
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targeted regulatory effects through regulating signaling pathways such as Toll-like receptor ( TLR)/nuclear factor-«B (NF-«B) ,
NOD-like receptor family pyrin domain-containing 3 (NLRP3) , nuclear factor erythroid 2-related factor 2 (Nrf2)/peroxisome
proliferator-activated receptor gamma coactivator 1- « (PGC-la) , and silent information regulator 1 (SIRTI)/adenosine
monophosphate-activated protein kinase (AMPK). It also highlighted how traditional Chinese medicine formulas (e.g., Maxing
Shigan Tang, Lianhua Qingke tablets, and Shenfu injection) achieve a holistic regulatory advantage of the dynamic balance of
"eliminating pathogenic factors" (anti-inflammation) and "strengthening healthy Qi" (immune reconstitution) by the synergistic
action of multiple components on multiple targets and pathways across different immune stages. By integrating the pathogenesis
evolution of traditional Chinese medicine with modern immune quantification assessment, this approach facilitates the construction
of an immunophenotype-guided integrated traditional Chinese and Western medicine treatment strategy, enabling stepwise and
individualized interventions. This provides a theoretical basis and practical direction for breaking through the shallow integration

mode of corresponding terms between Chinese and Western medicine and achieving precision immunotherapy for SP.
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Table 1 Summary of key characteristics, core mechanisms and critical quantitative biomarkers across different stratification levels of

immune dysregulation in severe pneumonia
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Table 2 Summary of immune imbalance stratification in severe pneumonia, pathogenesis evolution in traditional Chinese medicine, and

integrated Chinese-Western medical intervention approaches
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